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As  the  Nation's  principal  conservation  agency,  the  Department  of  the 
Interior  has  basic  responsibilities  for  water,  fish,  wildlife,  mineral,  land, 
park,  and  recreational  resources.  Indian  and  Territorial  affairs  are  other 
major  concerns  of  America's  "Department  of  Natural  Resources." 

The  Department  works  to  assure  the  wisest  choice  in  managing  all  our 
resources  so  each  will  make  its  full  contribution  to  a  better  United 
States-now  and  in  the  future. 
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Selected  Water  Resources  Abstracts,  a  semimonthly  journal,  includes  abstracts 
of  current  and  earlier  pertinent  monographs,  journal  articles,  reports,  and 
other  publication  formats.  The  contents  of  these  documents  cover  the  water- 
related  aspects  of  the  life,  physical,  and  social  sciences  as  well  as  related 
engineering  and  legal  aspects  of  the  characteristics,  conservation,  control,  use, 
or  management  of  water.  Each  abstract  includes  a  full  bibliographical  citation 
and  a  set  of  descriptors  or  identifiers  which  are  listed  in  the  Water  Resources 
Thesaurus.  Each  abstract  entry  is  classified  into  ten  fields  and  sixty  groups 
similar  to  the  water  resources  research  categories  established  by  the  Com- 
mittee on  Water  Resources  Research  of  the  Federal  Council  for  Science  and 
Technology. 

WRSIC  IS  NOT  PRESENTLY  IN  A  POSITION  TO  PROVIDE  COPIES  OF  DOCU- 
MENTS ABSTRACTED  IN  THIS  JOURNAL.  Sufficient  bibliographic  information 
is  given  to  enable  readers  to  order  the  desired  documents  from  local  libraries 
or  other  sources. 

Selected  Water  Resources  Abstracts  is  designed  to  serve  the  scientific  and 
technical  information  needs  of  scientists,  engineers,  and  managers  as  one 
of  several  planned  services  of  the  Water  Resources  Scientific  Information 
Center  (WRSIC).  The  Center  was  established  by  the  Secretary  of  the  Interior 
and  has  been  designated  by  the  Federal  Council  for  Science  and  Technology 
to  serve  the  water  resources  community  by  improving  the  communication  of 
water-related  research  results.  The  Center  is  pursuing  this  objective  by  co- 
ordinating and  supplementing  the  existing  scientific  and  technical  information 
activities  associated  with  active  research  and  investigation  program  in  water 
resources. 

To  provide  WRSIC  with  input,  selected  organizations  with  active  water  resources 
research  programs  are  supported  as  "centers  of  competence"  responsible  for 
selecting,  abstracting,  and  indexing  from  the  current  and  earlier  pertinent 
literature  in  specified  subject  areas. 

Additional  "centers  of  competence"  have  been  established  in  cooperation  with 
the  Environmental  Protection  Agency.  A  directory  of  the  Centers  appears  on 
inside  back  cover. 

Supplementary  documentation  is  being  secured  from  established  discipline- 
oriented  abstracting  and  indexing  services.  Currently  an  arrangement  is  in 
effect  whereby  the  BioScience  Information  Service  of  Biological  Abstracts 
supplies  WRSIC  with  relevant  references  from  the  several  subject  areas  of 
interest  to  our  users.  In  addition  to  Biological  Abstracts,  references  are  acquired 
from  Bioresearch  Index  which  are  without  abstracts  and  therefore  also  appear 
abstractless  in  SWRA.  Similar  arrangements  with  other  producers  of  abstracts 
are  contemplated  as  planned  augmentation  of  the  information  base. 

The  input  from  these  Centers,  and  from  the  51  Water  Resources  Research 
Institutes  administered  under  the  Water  Resources  Research  Act  of  1964,  as 
well  as  input  from  the  grantees  and  contractors  of  the  Office  of  Water  Re- 
sources Research  and  other  Federal  water  resources  agencies  with  which  the 


in 


Center  has  agreements  becomes  the  information  base  from  which  this  journal 
is,  and  other  information  services  will  be,  derived;  these  services  include 
bibliographies,  specialized  indexes,  literature  searches,  and  state-of-the-art 
reviews. 

Comments  and  suggestions  concerning  the  contents  and  arrangements  of  this 
bulletin  are  welcome. 

Water  Resources  Scientific  Information  Center 
Office  of  Water  Resources  Research 
U.S.  Department  of  the  Interior 
Washington,  D.  C.  20240 
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SELECTED  WATER  RESOURCES  ABSTRACTS 


01.  NATURE  OF  WATER 

IB.  Aqueous  Solutions  and 
Suspensions 


INTERFACIAL  PROPERTIES  OF  WATER 
SOLUTIONS, 

Washington  Univ.,  Seattle. 
John  C.  Berg. 

For  sale  by  the  Superintendent  of  Documents,  U. 
S.  Government  Printing  Office,  Washington,  D.C. 
20402  Price  $0.35.  Office  of  Saline  Water  Research 
and  Development  Progress  Report  No.  724, 
December  1971.  27  p,  14  fig,  2  tab,  4  ref.  OSW 
Grant  No.  14-01-0001-2271. 

Descriptors:    *Interfaces,    'Aqueous    solutions, 
Surface  tension,  Monomolecular  films,  Oil-water 
interfaces,   Surfaces,  Diffusion,  Organic  acids, 
Viscosity,  Properties. 
Identifiers:  Water-organic  systems. 

Significant  progress  has  been  made  toward  obtain- 
ing, correlating,  and  predicting  thermodynamic 
and  transport  properties  of  multicomponent  fluid 
interfaces,  particularly  aqueous  solutions  support- 
ing surfactant  monolayers.  Pi-A  data  have  been 
obtained  for  myristic,  pentadecylic,  palmitic  and 
oleic  acids  on  water-glycerol  substrates.  The  liquid 
expanded  portions  of  the  isotherms  have  been  cor- 
related and  predicted  using  a  theoretical  model 
based  on  Langmuir's  duplex  film  concept  and  vari- 
ous liquid  solution  theories.  Surface  tensions  of  a 
number  of  bulk  phase  binary  solutions  are  also 
measured  using  both  the  differential  capillary  rise 
technique  and  the  drop  weight  technique.  These 
data  are  being  correlated  with  two-dimensional 
adaptations  of  various  solutions  theories.  Surface 
diffusivities  have  been  measured  for  myristic, 
pentadecylic,  stearic  and  oleic  acid  monolayers  on 
water  and  a  new  theory  for  monolayer  diffusion 
has  been  developed.  Pi-A  and  surface  viscosity 
data  have  been  obtained  for  dipalmitoyl  lecithin 
monolayers  on  water,  the  latter  by  means  of  a 
deep  channel  surface  viscometer.  Finally,  mass 
transfer  data  have  been  obtained  for  a  water-oil 
system  undergoing  spontaneous  interfacial  con- 
vection. (OSW  Abstract) 
W72-03513 


THE  CURRENT  STATUS  OF  RESEARCH  ON 
WATER  AND  SALT  SOLUTIONS, 

Carnegie-Mellon  Univ.,  Pittsburgh,  Pa. 
R.  L.  Kay. 

For  sale  by  the  Superintendent  of  Documents,  U. 
S.  Government  Printing  Office,  Washington,  D.  C. 
20402.  Price  $0.50.  Office  of  Saline  Water 
Research  and  Development  Progress  Report  No. 
648,  May  1971.  42  p.  OSW  Contract  No  14-30- 
2705. 

Descriptors:  *Water  structure,  'Aqueous  solu- 
tions, *Water  properties,  'Hydrogen  bonding, 
Water  chemistry,  Electrolytes,  Ions,  Ion  trans- 
port, Desalination,  Research  and  development, 
Programs. 

The  Office  of  Saline  Water  is  seeking  to  develop 
efficient  and  economical  means  for  the  separation 
of  potable  water  from  salt  solutions.  One  essential 
aspect  of  this  problem  has  been  a  program  of  fun- 
damental research  on  water  and  salt  solutions. 
During  the  past  eight  years,  the  Office  of  Saline 
Water  has  selected  and  supported  a  wide  range  of 
research  projects  on  water  and  salt  solutions.  This 
report  summarizes  the  Gordon  Research  Con- 
ference on  'The  Structural  Aspects  of  Water  and 
Aqueous  Solutions,'  held  during  the  week  of  June 
15,  1970.  It  indicates  the  progress  made  as  a  result 
of  the  activities  of  the  Office  of  Saline  Water.  The 
current  status  of  knowledge  of  the  properties  of 
water  and  salt  solutions  is  reviewed  by  discussing 
significant  changes  in  viewpoints  and  resultant  ac- 
complishments; recommendations  are  made  con- 
cerning priority  areas  for  future  research  support. 
Completed  projects  on  specific  research  topics 


recommended  in  the  NAS-NRC  report,  'Desalina- 
tion Research  and  the  Water  Problem,'  are  listed. 
(OSW  abstract) 

W72-03773 


A  NUMERICAL  METHOD  FOR  COMPUTING 
EQUILIBRIA  IN  AQUEOUS  CHEMICAL 
SYSTEMS, 

California  Inst,  of  Tech.,  Pasadena.  W.  M.  Keck 

Labs. 

For  primary  bibliographic  entry  see  Field  02K. 

W72-03852 


02.  WATER  CYCLE 
2A.  General 


MODELING  OF  HYDROLOGIC  PROCESSES 
AND  WATER  SALVAGE  PROCEDURES  IN 
SEMIARID  REGIONS, 

Arizona  Univ.,  Tucson. 
M.  M.  Fogel,  J.  L.  Thames,  and  L.  Duckstein. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-206  121,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Partial  Completion  Report, 
December  25,  1971,  31  p,  8  fig,  1  tab,  16  ref. 
OWRR  A-020-ARIZ  (4). 

Descriptors:  'Rainfall,  'Frequency  analysis,  'Dis- 
tribution patterns,  Probability;  Runoff;  Areal, 
Seasonal,  Monte  Carlo  method,  'Model  studies, 
Time  series  analysis,  Rainfall-runoff  relationships, 
Thunderstorms,  'Rainfall  disposition. 
Identifiers:  'Tucson,  Chicago,  New  Orleans. 

A  methodology  is  set  forth  to  model  and  analyze 
rainfall  and  runoff  events  utilizing  the  basic  con- 
cepts of  probability  theory  to  the  general  modeling 
problem.  The  procedure  looks  at  an  event  such  as 
thunderstorm  rainfall  in  light  of  the  number  of  oc- 
currences in  a  given  time  period  and  the  magnitude 
and  spatial  distribution  of  each  event.  A  Poisson 
distribution  was  found  to  adequately  describe  the 
number  of  events  per  season  and  a  geometric  dis- 
tribution for  the  depth  of  rainfall  at  a  point  per 
storm.  These  distributions  were  then  combined  to 
produce  an  extreme-value  distribution  for  thun- 
derstorm rainfall.  Random  variables  representing 
rainfall  at  several  points  were  convoluted  to  yield 
mean  areal  values  of  rainfall  whose  distribution 
was  determined  to  be  negative  binomial.  Chicago 
and  New  Orleans  data  seemed  to  validate  the 
model  developed  in  Tucson.  The  above  event- 
based  procedure  is  then  used  to  describe  seasonal 
rainfall  combinations  of  rainfall  depths  per  event 
and  number  of  events  per  season.  Corresponding 
likely  sets  of  runoff  amounts  can  then  be  obtained 
using  watershed  models  or  other  appropriate  rain- 
fall-runoff relationships.  A  Monte  Carlo  simula- 
tion can  be  set  up  to  generate  an  unordered  succes- 
sion of  yearly  combinations  of  events.  This 
synthetic  rainfall  set  is  useful  for  determining  the 
annual  water  yield,  for  evaluating  runoff  modifica- 
tion due  to  vegetative  manipulation  and  urbaniza- 
tion and  determing  the  effectiveness  of  water  con- 
servation practices  such  as  artificial  recharge  and 
water  harvesting. 
W72-03527 


ROLE  OF  BASEFLOW  IN  RAINFALL-RUNOFF 
RELATIONS, 

Illinois  State  Water  Survey,  Urbana. 
K.  P.  Singh. 

Available  at  ASCE  Headquarters,  245  E.  47th  St., 
N.Y.,  N.Y.,  10017,  Price  $0.50.  Meeting  Preprint 
1291,  ASCE  National  Water  Resources  Engineer- 
ing Meeting,  January  11-15,  1971,  at  Phoenix, 
Arizona.  23  p,  7  fig,  3  tab,  3  ref. 

Descriptors:  'Rainfall-runoff  relationships,  'Base 
flow,  'Peak  discharge,  Runoff  forecasting,  Soil 
water,  Correlation  analysis,  Regression  analysis, 
Surface-groundwater  relationships,  Subsurface 
runoff. 


The  role  of  baseflow  in  modifying  rainfall-runoff 
relations  was  studied  using  data  from  a  number  of 
storms  over  a  basin  and  establishing  correlations 
between  dependent  variables  such  as  storm  ru- 
noff, surface  runoff,  baseflow  runoff,  or  flood 
peak,  and  independent  variables  such  as  storm 
rainfall,  initial  baseflow,  effective  and  total  storm 
durations,  and  highest  and  lowest  temperatures 
during  the  storm.  The  initial  baseflow,  Qbi,  is  a 
good  indicator  of  the  average  soil  mositure  condi- 
tion over  the  basin  before  the  occurrence  of  storm 
rainfall.  Multiple  correlation  coefficients  for  total 
flood  runoff,  surface  runoff,  baseflow  runoff,  and 
flood  peak  with  rainfall  and  Qbi  as  the  indepen- 
dent variables  are  very  significant.  The  range  of 
Qbi  varies  from  month  to  month  exhibiting  the  ef- 
fect of  evapotranspiration  and  other  seasonal  fac- 
tors. Inclusion  of  Qbi  in  the  correlations  studied 
greatly  improves  the  accuracy  of  dependent-varia- 
ble estimates.  (Knapp-USGS) 
W72-03570 


RAINFALL/RUNOFF  RELATIONSHIPS  AT 
CASS,  IN  THE  SOUTH  ISLAND  HIGH 
COUNTRY, 

Canterbury  Univ.,  Christchurch  (New  Zealand). 
Dept.  of  Geography. 
Jane  M.  Soons. 

In:  Wellington  Symposium  -  The  Results  of 
Research  on  Representative  and  Experimental 
Basins;  December  1-8,  1970,  New  Zealand:  New 
Zealand  Journal  of  Hydrology,  Vol  9,  No  2,  p  192- 
201,1970. 10  p,  5  tab,  6  ref. 

Descriptors:  'Rainfall-runoff  relationships, 
'Vegetation  effects,  'Small  watersheds,  'Regres- 
sion analysis,  Correlation  analysis,  Evaporation, 
Evapotranspiration,  Infiltration,  Base  flow. 
Identifiers:  'New  Zealand,  'Experimental 
watersheds. 

Some  of  the  results  obtained  in  a  four-year  period 
of  study  of  rainfall  and  runoff  in  the  Chilton  Val- 
ley, Cass,  New  Zealand  are  presented.  Data  on 
rainfall  and  runoff  from  six  sites  are  used,  and 
together  with  soil  temperature  data  were  analyzed 
by  a  stepwise  multiple  regression.  A  high  correla- 
tion between  runoff,  number  of  half-hour  periods 
with  rainfall  intensity  greater  than  3  mm,  max- 
imum half-hourly  precipitation  intensity,  and 
number  of  freeze-thaw  cycles  was  established  for 
three  plots  on  the  shady  side  of  the  valley.  Less 
satisfactory  results  were  obtained  for  those  plots 
situated  on  the  sunny  side.  Runoff  is  the  smallest 
item  in  the  water  balance.  At  well  vegetated  plots 
it  is  unusual  for  runoff  to  exceed  3%  of  the  rain- 
fall. Runoff  does  not  appear  to  be  a  major  factor 
either  in  causing  soil  erosion  or  in  contributing  to 
stream  flow,  except  possibly  when  unusually 
severe  storms  occur.  (Knapp-USGS) 
W72-03571 


STOCHASTIC  ANALYSIS  OF  EPHEMERAL 
FLOW  IN  ARID  LANDS, 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 
Water  Resources. 

C.  C.  Kisiel,  L.  Duckstein,  and  M.  M.  Fogel. 
Paper  presented  at  ASCE  Water  Resources  En- 
gineering Conference,  Phoenix,  Arizona  Jan.  11- 
15,  1971.  39  p,  6  fig,  2  tab,  39  ref.  OWRR  B-007- 
ARIZ(13). 

Descriptors:  'Stochastic  processes,  'Arid  lands, 
'Operations  research,  'Mathematical  models, 
'Flow,  'Hydrology,  'Networks,  Distribution  pat- 
terns, Hydraulics,  Meteorological  data,  Model  stu- 
dies, Arizona. 
Identifiers:  'Tucson  Arroyo. 

Recent  results  were  presented  in  the  stochastic 
analysis  of  ephemeral  flows  in  the  metropolitan 
area  of  Tucson,  Arizona  and  a  framework 
proposed  for  future  analyses  of  such  data.  A 
review  of  system  characteristics  was  given  which 
lead  into  a  discussion  of  the  special  problems  of 
parameter  estimation  in  models  of  arid  land  flows, 
the  relative  importance  of  different  random  varia- 
bles defined  as  the  sequences  of  observed  flow, 


Field  02— WATER  CYCLE 
Group  2A — General 


and  the  different  approaches  to  streamflow  model- 
ing. A  framework  was  presented  for  the  analysis 
and  modeling  of  streamflows  in  arid  lands.  The 
basic  event  series  of  streamflows  as  observed  in 
nature  was  found  to  be  more  informative  than 
monthly  and  annual  series.  The  frequency  of 
summer  and  winter  events  at  the  Tucson,  Arroyo 
gaging  station  was  described  respectively  by  a 
negative  binomial  distribution  and  a  geometric  dis- 
tribution. Meteorologically,  this  result  was  ex- 
plained in  terms  of  the  temporal  and  spatial  inde- 
pendence of  summer  thunderstorms  on  the  per- 
sistence of  winter  cyclonic  storms.  The  negative 
binomial  distribution  also  described  the  duration 
of  flow  per  event  in  both  winter  and  summer. 
(Ligon-Cornell) 
W72-03678 


DYNAMIC  PROGRAMMING  MODEL  AND 
QUANTITATIVE  ANALYSIS,  ROSWELL 
BASIN,  NEW  MEXICO, 

New  Mexico  Inst,  of  Mining  and  Technology, 

Socorro.  Hydrology  Section. 

For  primary  bibliographic  entry  see  Field  02F. 

W72-03770 


A  FUNDAMENTAL  MATHEMATICAL  SIMU- 
LATION OF  WATERSHEDS, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Agricultural 
Engineering. 
E.U.Nwa. 

PhD  Thesis,  1971.  155  p,  37  fig,  2  tab,  65  ref,  5  ap- 
pend. OWRR  B-005-OHIO  (7). 

Descriptors:  *Soil  water  movement,  *Overland 
flow,  *Watersheds  (Basins),  "Model  studies, 
Mathematical  models,  Numerical  analysis,  Com- 
puter programs,  Systems  analysis,  Infiltration, 
Runoff,  Flow  rates,  Equations. 

A  watershed  model  that  simulates  the  soil 
moisture  movement  and  the  overland  flow  was 
developed.  The  Alternating  Direction  Implicit 
(ADI)  method  of  numerical  analysis  was  used  to 
analyze  the  soil  moisture  aspect  of  the  model  and 
an  explicit  method  was  used  for  the  overland  flow 
analysis.  The  overland  flow  solution  was  con- 
trolled by  the  characteristic  lines  that  define  a  re- 
gion of  convergent  solutions.  As  long  as  the  con- 
vergence and  stability  requirements  as  expressed 
by  the  characteristic  equations  for  overland  flow 
were  met,  the  time  increment  had  an  insignificant 
effect  on  the  runoff  rate,  but  if  the  characteristic 
equations  were  not  satisfied,  the  effect  of  the  time 
step  was  serious  enough  to  cause  the  computer  to 
stop  processing  the  program.  The  ADI  procedure 
is  a  very  successful  method  for  solving  two-dimen- 
sional, completely  saturated,  and  completely  un- 
saturated flow  problems.  The  method  is  also 
satisfactory  for  solving,  as  a  unit,  problems  in 
which  part  of  the  flow  region  is  saturated  and  the 
other  part  is  unsaturated.  The  freedom  to  choose 
the  space  and  time  mesh  sizes  to  fit  particular 
problems  is  a  significant  advantage.  (Woodard- 
USGS) 
W72-03911 


2B.  Precipitation 


MODELING  OF  HYDROLOGIC  PROCESSES 
AND  WATER  SALVAGE  PROCEDURES  IN 
SEMIARID  REGIONS, 

Arizona  Univ.,  Tucson. 

For  primary  bibliographic  entry  see  Field  02A. 

W72-03527 


THE  FEASIBILITY  OF  AUGMENTING 
HYDROLOGIC  RECORDS  USING  TREE-RING 
DATA, 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  07B. 

W72-03691 


ON  THE  PROGNOSIS  OF  THE  AGRO- 
METEOROLOGICAL  CONDITIONS  OF  THE 
WINTERING  OF  WHEAT  AS  ONE  FACTORS  IN 
THE  PREDICTION  OF  THE  CROP, 

Hidrometeoroloski  Zavod  Socijalisticke 

Republike  Bosne  i  Hercegovine,  Sarajevo  (Yu- 
goslavia). 

For  primary  bibliographic  entry  see  Field  03F. 
W72-03692 

2C.  Snow,  Ice,  and  Frost 


ORTHOPHOTOMAPPING  FOR  PRUDHOE  BAY 
DEVELOPMENT, 

Geological   Survey,   Anchorage,   Alaska.   Topo- 
graphic Div. 

For  primary  bibliographic  entry  see  Field  07C. 
W72-03858 


SEDIMENTOLOGICAL  AND  GEOCHEMICAL 
ASPECTS  OF  SEDIMENT  AND  WATER  FROM 
TEN  ALASKAN  VALLEY  GLACDIRS, 

Alaska  Univ.,  College. 
R.  M.  Slatt. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-206  153,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  PhD  Thesis,  May  1970.  125  p, 
17  fig,  14  tab,  94  ref,  4  append.  OWRR  Grants  A- 
019-ALAS  (2)  and  A-026-ALAS  (2). 

Descriptors:  *Glaciers,  *Melt  water,  'Sediments, 
•Water  quality,  'Alaska,  Streams,  Sediment  trans- 
port, Erosion,  Geology,  Particle  size,  Ice,  Mud, 
Bedrock,  Chemical  analysis,  Hydrologic  data. 
Mineralogy,  Sedimentology. 

The  characteristics  of  superglacial  sediments, 
suspended  stream  sediments,  and  meltwater  from 
ten  Alaskan  valley  glaciers  were  determined.  The 
glaciers  are  eroding  five  different  types  of 
bedrock.  Superglacial  sediments  from  six  glaciers 
are  relatively  unmodified,  but  superglacial  sedi- 
ment from  the  other  four  glaciers  are  mixtures  of 
relatively  unmodified  glacial  sediments  and 
proglacial  sediments.  Mud  is  the  major  component 
of  suspended  stream  sediments.  These  sediments 
are  generally  poorly  sorted  and  contain  distinct 
size  modes.  Mean  grain  size  of  suspened  sedi- 
ments is  a  function  of  glacial  stream  velocity. 
Mean  Na,  K,  Ca,  Mg,  and  Si  concentrations  in  the 
meltwater  streams  ranged  from  9.3  to  37  ppm.  The 
pH,  Eh,  and  temperature  ranged  from  7.3  to  8.9, 
+0.42v.  to  +0.58v.,  and  0.5  to  3.2  deg  C,  respec- 
tively. In  the  Norris  Glacier  tide-affected  melt- 
water system  major  cation  concentrations  do  not 
vary  appreciably.  In  the  zone  of  mixing  of  melt- 
water and  saline  Taku  Inlet  water,  however,  major 
cation  concentrations  increase  as  a  function  of  the 
degree  of  mixing.  The  clay  content,  organic  matter 
content,  and  cation  exchange  capacity  of  tide  flat 
sediments  are  also  functions  of  the  relative  in- 
fluence of  the  marine  environment.  (Woodard- 
USGS) 
W72-03859 


ICE  FOG  MODIFICATION  BY  USE  OF 
HELICOPTERS, 

Cold  Regions  Research  and  Engineering  Lab., 

Hanover,  N.H. 

J.  R.  Hicks,  and  M.  Kumai. 

Available  from  NTIS,  Springfield,  Va  22151  as  AD 

731  215  $3.00  paper  copy.  Cold  Regions  Research 

and  Engineering  Laboratory  Special  Report  162, 

September    1971.    9    p,    4    fig,     10    ref.    DA 

1T061102B52ADA  1T062111A126. 

Descriptors:      *Fog,      'Dispersion,      'Aircraft, 

'Alaska,     Methodology,     Condensation,     Mist, 

Radiation,  Temperature. 

Identifiers:     'Ice-fog    dispersal,     'Helicopters, 

Downwash. 

During  the  period  January  7-14, 1971 ,  two  series  of 
ice  fog  dispersal  tests  were  conducted  near  the 
Fairbanks  and  Ft.  Wainwright,  Alaska,  area.  A 
CH-47  Chinook  helicopter  flying  just  above  the 


fog  was  used  to  produce  the  needed  downwash. 
An  Army  UH-1  helicopter  flying  about  130  m 
above  and  behind  the  CH-47  was  used  to  carry  the 
flight  director  who  also  was  the  observer  and 
photographer.  Several  targets  were  used  with 
varying  heights,  airspeeds,  and  flight  patterns.  The 
first  attempt  to  clear  an  area  was  the  most  success- 
ful. Repeated  passes  did  not  improve  the  visibility; 
in  fact,  they  usually  caused  a  denser,  turbulent  ap- 
pearance in  the  stirred  area,  even  though  no  direct 
condensation  or  vapor  trail  was  observed  behind 
the  helicopter  In  all  cases,  the  clearings  remained 
open  for  less  than  one  minute.  (Woodard-USGS) 
W72-03870 


ONE  DIMENSIONAL  WATER  FLOW 
THROUGH  SNOW, 

Cold  Regions  Research  and  Engineering  Lab., 
Hanover,  N.  H. 
S.  C.  Colbeck. 

Available  from  NTIS,  Springfield,  Va  22151  as  AD 
730  304  $3.00  Paper  copy.  Cold  Regions  Research 
and  Engineering  Laboratory  Research  Report  2%, 
August  1971.  17  p,  10  fig,  15  ref.  DA 
4A061102B52E02. 

Descriptors'.  'Glaciers,  'Snow,  'Water  yield, 
'Percolation,  'Theoretical  analysis,  Porous 
media,  Porosity,  Snowmelt,  Analytical 
techniques,  Water  measurement,  Snowpacks,  Ru- 
noff, Water  yield. 
Identifiers:  One-dimensional  flow. 

A  theory  is  developed  to  describe  the  percolation 
of  water  through  isothermal  snow  with  a  vertical 
porosity  gradient.  Concepts  from  the  general 
theory  of  two-phase  flow  through  porous  media 
are  used  in  the  development.  The  general  solution 
for  the  one-dimensional  problem  is  given,  which, 
when  combined  with  any  periodic  boundary  condi- 
tion, can  be  used  to  make  quantitative  predictions. 
The  theory  is  applied  to  water  percolation  through 
firn  on  the  upper  Seward  Glacier.  Using  ap- 
propriate values  for  the  parameters,  the  theory 
shows  a  wave  of  volume  flux  which  travels  down 
into  the  fim  and  distorts  with  depth.  The  rate  at 
which  the  waves  propagate  is  calculated  using  the 
method  of  characteristics  and  is  in  fair  agreement 
with  the  observed  rate  where  the  permeability  of 
the  bulk  fim  with  ice  layers  is  reduced  by  a  factor 
of  two  over  homogeneous  snow  samples  studied  in 
the  laboratory.  The  theory  predicts  that  the  waves 
advance  with  a  shock  front  which  grows  with 
depth.  The  shock  front  is  thought  to  be  only  an  ap- 
proximation to  the  actual  physical  process. 
(Woodard-USGS). 
W72-03871 


GLACIOLOGICAL  LITERATURE. 

Journal  of  Glaciology,  Vol  9,  No  56,  p  289-300, 
June  1970.  231  ref. 

Descriptors:   Bibliographies,  'Glaciers,  'Glacia- 
tion,  'Snow,  'Ice,  Permafrost,  Frozen  ground, 
Snowpacks,  Avalanches. 
Identifiers:  'Glaciology. 

A  selected  list  of  glaciological  literature  on  the 
scientific  study  of  snow  and  ice  and  of  their  ef- 
fects on  the  earth  is  presented.  The  bibliography 
includes  instrumentation,  ice  physics,  glaciers,  ice 
shelves,  icebergs,  sea  ice,  river  ice,  glacial  geolo- 
gy, frost  action,  frozen  ground,  permafrost,  and 
snow.  (Knapp-USGS) 
W72-03881 


FRONTAL    RECESSION    OF   SERMDCAVSAK, 
WEST  GREENLAND, 

Saint  Andrews  Univ.  (Scotland).  School  of  Physi- 
cal Sciences. 
P.  W.  F.  Gribbon. 

Journal  of  Glaciology,  Vol  9,  No  56,  p  279-282, 
June  1970.  2  fig,  6  ref. 


WATER  CYCLE— Field  02 
Snow,  Ice,  and  Frost — Group  2C 


Descriptors:   'Glaciers,   'Movement,  'Regimen, 

•Surveys,  Topography,  Profiles,  Ablation,  Glacia- 

tion. 

Identifiers:  'Greenland. 

The  results  of  two  surveys  of  the  frontal  margin  of 
a  valley  glacier  in  West  Greenland  are  reported. 
The  local  glaciers  have  shown  stability  or  slight 
recession  from  their  maximum  extent  during  A.D. 
1920-30;  and  in  particular  on  Upernivik  the 
glaciers  have  shown  a  large  re-advance  around 
1930  followed  by  a  subsequent  retreat  at  about  30 
m/year.  However,  since  1960  there  is  evidence 
that  a  new  re-advance  may  be  under  way  on  the 
larger  nearby  glacial  lobes  from  the  ice  sheet. 
Although  the  measurements  and  conclusions  are 
not  inconsistent  with  the  stability  or  possible  re- 
advance  of  the  ice,  the  short-term  variations  of 
one  glacier  are  not  a  reliable  guide  to  the  glaciation 
over  a  wide  region  and  continued  studies  over  the 
glaciers  of  the  region  would  be  of  interest.  (Knapp- 
USGS) 
W72-03882 


ELECTRICAL  PHENOMENA  ACCOMPANY- 
ING THE  PHASE  CHANGE  OF  DILUTE  KCL 
SOLUTIONS  INTO  SINGLE  CRYSTALS  OF 
ICE, 

Saint  Louis  Univ.,  Mo. 

For  primary  bibliographic  entry  see  Field  02K. 

W72-03884 


SCREEN    TEMPERATURES    AND    10M    TEM- 
PERATURES, 

Ohio  State  Univ.  Research  Foundation,  Colum- 
bus. Inst,  of  Polar  Studies. 
F  Loewe. 

Journal  of  Glaciology,  Vol  9,  No  56,  p  263-268, 
June  1970.  4  tab,  44  ref. 

Descriptors:  'Temperature,  'Arctic,  'Antarctic, 
'Snowpacks,  'Meteorological  data,  Air  tempera- 
ture,   Firn,    Snowfall,    Climatology,    Glaciers, 
Glaciation. 
Identifiers:  Greenland,  Antarctica. 

At  places  with  an  annual  mean  temperature  lower 
than  -20  degrees  C  on  the  Greenland  and  Antarctic 
ice  sheets,  the  temperature  at  a  depth  of  10  m  is 
close  to  the  annual  mean  at  the  surface  and  at  the 
level  of  the  meteorological  shelter.  Where  tem- 
peratures are  higher  than  about  -35  Degrees  C  the 
size  and  sign  of  the  differences  vary.  With  lower 
temperatures,  the  10  m  temperature  becomes  in- 
creasingly lower  than  the  air  temperatures.  At  the 
coldest  Antarctic  station  (Plateau),  they  differ  by 
nearly  4  degrees.  (Knapp-USGS) 
W72-03885 


MASS  BALANCE  OF  THE  WARD  HUNT  ICE 
RISE  AND  ICE  SHELF:  A  10  YEAR  RECORD, 

Defense  Research  Establishment  Ottawa  (On- 
tario). 

G.  Hatterley-Smith,  and  H.  Serson. 
Journal  of  Glaciology,  Vol  9,  no  56,  p  247-252, 
June  1970.  2  fig,  2  tab,  Href. 

Descriptors:  'Water  balance,  'Regimen, 
'Glaciers,  'Arctic,  Hydrologic  budget,  Glaciation, 
Snowfall,  Ablation,  Movement,  Data  collections, 
Surveys,  Topography,  Climates,  Hydrologic  data. 
Identifiers:  'Ellesmere  Island  (Canada),  Ward 
Hunt  Ice  Shelf. 

The  results  of  10  years'  (1958-68)  record  of  accu- 
mulation and  ablation  from  the  Ward  Hunt  ice  rise 
and  of  3  years'  (1965-68)  record  from  the  Ward 
Hunt  Ice  Shelf  are  presented.  The  net  mass 
balances  on  the  ice  rise  for  the  3  years  1962-65  are 
positive,  while  the  net  mass  balances  measured  in 
the  other  years  on  both  ice  rise  and  ice  shelf  are  all 
negative.  Quite  small  deviations  from  mean 
summer  temperature  appear  to  determine  whether 
the  mass  balance  is  positive  or  negative,  and  for 
this  reason  neither  ice  rise  nor  ice  shelf  should  be 
considered  as  a  relict  glacial  feature.  (Knapp- 
USGS). 


W72-03886 


ON  THE  DEPOSITION  OF  SUBGLACIAL  AND 
MELT-OUT  TDLLS  AT  THE  MARGINS  OF  CER- 
TAIN SVALBARD  GLACIERS, 

University  of  East  Englia,  Norwich  (England). 

School  of  Environmental  Sciences. 

G.  S.  Boulton. 

Journal  of  Glaciology,  Vol  9,  No  56,  p  231-245, 

June  1970.  8  fig,  10  ref. 

Descriptors:    'Till,    'Sedimentation,    'Sediment 
transport,    'Glaciers,    Glaciation,    Provenance, 
Sedimentary  structures,  Stratigraphy,  Deposition 
(Sediments),  Melting,  Ablation,  Ice. 
Identifiers:  Svalbard. 

Two  types  of  basal  till  are  described.  Melt-out  tills 
are  released  by  the  melting  of  masses  of  buried, 
debris-rich  stagnant  ice.  Top  melting  of  these  ice 
masses  produces  tills  which  retain  some  of  their 
englacial  fabrics  although  some  are  changed  by  the 
melting  process.  Bottom  melting  could  also 
produce  such  tills  but  these  are  likely  to  be  much 
less  important.  Secondly,  tills  are  also  formed  sub- 
glacially  when  basal  debris-rich  glacier  ice 
becomes  stationary  beneath  the  overriding  active 
glacier.  When  these  subglacial  masses  melt,  water 
is  expelled  from  the  resultant  till,  which  shows  tec- 
tonic shear  fractures  induced  by  the  overriding  ice. 
The  mode  of  deposition  of  these  tills  could  also  be 
responsible  for  the  production  of  rock-cored 
drumlins.  Subglacial  tills  in  Svalbard  are  relatively 
rare  and,  except  under  special  conditions,  are  like- 
ly to  react  to  ice  loading  by  water  expulsion,  com- 
paction and  shear  fracture  rather  than  by  fluid 
flow.  If  a  basal  freezing  hypothesis  is  accepted  for 
the  origin  of  most  englacial  debris,  the  lateral  and 
vertical  variations  in  erratic-particle  content  can 
be  predicted  for  many  melt-out  tills.  (Knapp- 
USGS) 
W72-03887 


ON  THE  ORIGIN  AND  TRANSPORT  OF  EN- 
GLACIAL  DEBRIS  IN  SVALBARD  GLACffiRS, 

University  of  East  Anglia,  Norwich  (England). 

School  of  EnvironmentalSciences. 

G.  S.  Boulton. 

Journal  of  Glaciology,  Vol  9,  No  56,  p  213-229, 

June  1970.  7  fig,  1  tab,  26  ref. 

Descriptors:  'Glaciers,  'Scour,  'Sediment  trans- 
port, 'Provenance,  Glacial  drift,  Ice,  Sediments, 
Till,  Erosion,  Glaciation. 
Identifiers:  Svalbard,  Ice  caps. 

Considerable  amounts  of  debris  derived  from  the 
glacier  bed  are  contained  in  the  polar  glaciers  of 
Svalbard.  It  is  suggested  that  this  debris  is  largely 
incorporated  by  basal  freezing  on  the  down-glacier 
flanks  of  bedrock  obstructions,  although  other 
freezing  mechanisms  and  thrusting  may  be  impor- 
tant. The  basal  freezing  hypothesis  predicts  that 
certical  and  lateral  variations  in  englacial  debris 
content  should  reflect  the  variation  in  subglacial 
rocks  over  which  the  glacier  passes;  this  predic- 
tion was  tested  against  an  actual  englacial  debris 
sequence.  The  mode  of  transport  of  debris,  includ- 
ing its  stone  orientation  fabncs,  is  described,  and 
also  the  way  in  which  it  reacts  in  zones  of  intense 
compression.  Polar  glaciers  tend  to  contain  much 
larger  amounts  of  basally  derived  debris  than  tem- 
perate glaciers.  This  supports  the  view  that  the  en- 
glacial incorporation  of  debris  is  controlled  by  the 
temperature  regime  of  the  glacier,  and  could  be  of 
considerable  importance  in  the  interpretation  of 
the  regimes  of  ancient  glaciers  from  their  deposits. 
(Knapp-USGS) 
W72-03888 


CHANGES  IN  THE  BEHAVIOR  OF  THE  UN- 
TERAARGLETSCHER  IN  THE  LAST  125 
YEARS, 

Naturforschende  Gesellschaft  in  Zurich  (Switzer- 
land). Gletscherkommission  der  Schweiz. 
R.  Haefeli. 

Journal  of  Glaciology,  Vol  9,  No  56,  p  195-212, 
June  1970.  16  fig,  3  tab,  25  ref. 


Descriptors:   'Glaciers,  'Movement,   'Regimen, 
Hydrologic    budget,    Flow,    Melting,    Ablation, 
Snowfall,  Surveys,  Data  collections,  Hydrostatic 
pressure,  Melt  water,  Profiles. 
Identifiers:  'Unteraargletscher  (Switzerland). 

Measurements  were  made  of  the  tongue  of  the  Un- 
teraargletscher between  its  end  and  2,600  m  a.s.l. 
The  total  loss  of  volume  of  the  Unteraargletscher 
since  its  last  maximum  advance  (1871)  is  estimated 
to  be  2.4  cu  km  which  corresponds  to  a  mean  sur- 
face lowering  of  0.67  m/year.  The  considerable 
slowing  down  of  the  glacier  flow  velocity  over  the 
125  years  is  primarily  attributable  to  the  marked 
decrease  in  the  sliding  component,  whereas  the 
shear  component  has  only  changed  slightly.  This 
behavior  is  connected  with  the  fact  that  the 
decrease  in  ice  thickness  has  been  accompanied  by 
an  increase  in  surface  slope,  so  that  the  two  ef- 
fects on  the  shear  component  partially  compensate 
each  other.  The  seasonal  variations  in  surface 
velocity  were  measured  simultaneously  at  two 
profiles  by  Agassiz  and  bis  team  in  1845/46.  These 
variations  are  due  to  the  variable  amount  of  melt 
water  and  the  resulting  variations  in  hydrostatic 
pressure  in  the  contact  zone  between  ice  and 
bedrock,  in  which  the  plastic  contraction  of  the 
water  channels  plays  a  decisive  role.  This  leads  to 
the  problem  of  water  circulation  in  the  interior  of  a 
glacier  and  its  importance  in  the  sliding  process.  A 
simple  method  is  given  for  the  approximate  calcu- 
lation of  the  longitudinal  profile  of  the  surface  of  a 
glacier  tongue  in  a  steady  state  and  with  constant 
ablation.  (Knapp-USGS) 
W72-03889 


A  SLIP-LINE  FIELD  ANALYSIS  OF  THE 
DEFORMATION  AT  THE  CONFLUENCE  OF 
TWO  GLACIER  STREAMS, 

Manchester  Univ.   (England).  Dept.  of  Mathe- 
matics; and  Manchester  Univ.  (England).  Inst,  of 
Science  and  Technology. 
I.  F.  Collins. 

Journal  of  Glaciology,  Vol  9,  No  56,  p  169-193, 
June  1970. 23  fig,  25  ref. 

Descriptors:  'Glaciers,  'Flow,  'Deformation,  Ice, 
Rheology,  Plasticity,  Plastic  deformation,  Stress, 
Strain,  Shear,  Topography. 
Identifiers:  'Kaskawulsh  Glacier  (Canada),  Glaci- 
er confluences. 

The  deformation  and  state  of  stress  at  the  con- 
fluence of  two  glacier  streams  are  analyzed  using 
the  techniques  of  slip-line  theory.  The  valley  walls 
are  assumed  to  be  vertical  parallel  planes  and  the 
deformation  is  independent  of  depth.  The 
mechanical  behavior  of  ice  is  modelled  by  the  ideal 
rigid/perfectly  plastic  material.  Detailed  solutions 
are  presented  for  the  deformation  at  the  con- 
fluence of  one  or  more  tributaries  with  a  main 
stream  and  of  two  main  streams,  predicting  the 
number,  position  and  magnitude  of  the  bands  of 
intense  shear  which  emanate  from  some  of  the 
junction  comers.  The  predictions  of  this  idealized 
theory  are  compared  with  field  data  from  a  con- 
fluence on  the  Kaskawulsh  Glacier,  Yukon  Terri- 
tory, Canada.  (Knapp-USGS) 
W72-03890 


THE  LOCATION  AND  TIMING  OF  DEEP  SLAB 
AVALANCHES, 

Montana  State  Univ.,  Bozeman.  Dept.  of  Earth 

Sciences. 

C.  C.  Bradley. 

Journal  of  Glaciology,  Vol  9,  No  56,  p  253-261, 

June  1970.  9  fig,  6  ref.  GP3692,  and  NSF  Grants 

GA756. 

Descriptors:  'Avalanches,  'Snowpacks,  Mon- 
tana, Slopes,  Topography,  Seasonal,  Weather, 
Solar  radiation,  Shear  strength,  Mechanical  pro- 
perties, Yield  strength. 

Identifiers:  'Deep  slab  avalanches,  Snow  struc- 
ture, Snow  metamorphism. 

Winter  observations  in  the  northern  Rocky  Moun- 
tains of  Montana  show  two  periods  during  which  a 


Field  02— WATER  CYCLE 
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collapsing  snowpack  and  accompanying 
avalanches  may  be  expected:  (1)  shaded  and  shel- 
tered areas  during  December  to  February;  (2) 
sunny  and  exposed  areas  during  March  to  May. 
This  appears  to  be  linked  in  part  to  the  cyclic  rise 
and  fall  of  strength  in  the  basal  snow  layer.  It  is 
suggested  that  sheltered  slopes  are  often  about  a 
half-cycle  ahead  of  sunny  slopes  because  shel- 
tered slopes  tend  to  retain  the  early  snows  which 
later  become  the  critically  weak  basal  layer  on 
these  slopes.  (Knapp-USGS) 
W72-03892 


WIND  TIDES  IN  THE  ESTUARINE  AREA  OF 
THE  PREGEL  RIVER  (SGONNO-NAGONNYYE 
KOLEBANrVA  UROVNYA  V  UST'YEVOY 
OBLASTI  R.  PREGOLI), 

State  Oceanographic  Inst.,  Moscow  (USSR). 
For  primary  bibliographic  entry  see  Field  02L. 
W72-03899 

MORPHOLOGY  OF  THE  ICE-SHEET  MARGIN 
NEAR  THULE,  GREENLAND, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Geology 

and  Geophysics. 

R.  L.  Hooke. 

Journal  of  Glaciology,  Vol  9,  No  57,  p  303-324, 

October  1970. 13  fig,  5  tab,  23  ref. 

Descriptors:         'Glaciers,         *Geomorphology, 

'Topography,  'Sedimentary  structures,  'Glacial 

drift,   Till,    Ice,   Regimen,   Sediment  transport, 

Snowfall,  Ablation,  Movement,  Water  balance, 

Flow. 

Identifiers:  'Greenland,  'Greenland  ice  sheet. 

Three  types  of  glacial  margin  are  found  along  the 
edge  of  the  Greenland  ice  sheet  near  Thule:  ice 
cliffs,  ramps  and  ice-cored  moraines.  Where  the 
glacier  margin  is  perpendicular  to  prevailing 
katabatic  winds,  drifting  snow  accumulates  along 
it  in  stagnant  wind-drift  ice  wedges.  Upward  flow 
of  active  ice  behind  these  wedges  causes  ice 
originally  near  the  base  of  the  glacier  to  rise  to  the 
surface.  Where  the  basal  ice  is  free  of  debris,  a 
gently  sloping  ramp  develops.  However,  where  the 
basal  ice  contains  sufficient  debris,  a  layer  of  till 
accumulates  on  the  glacier  surface.  Ice  beneath 
the  till  is  insulated  and  a  debris-capped  ice  ridge  or 
ice-cored  moraine  forms.  Ice  cliffs  occur  where 
the  ice-sheet  margin  is  parallel  to  prevailing  winds 
and  is  thus  swept  clear  of  drifting  snow.  Although 
the  ice  sheet  in  the  Thule  area  has  had  a  negative 
mass  balance  for  many  years,  all  three  types  of 
glacier  margin  are  equilibrium  forms  that  can 
develop  and  persist  on  a  glacier  with  a  balanced 
mass  budget.  (Knapp-USGS) 
W72-04039 


THE  MASS  BALANCE  OF  THE  DEVON 
ISLAND  ICE  CAP,  NORTHWEST  TERRITO- 
RIES, CANADA,  1961-66, 

Department  of  Energy,  Mines  and  Resources,  Ot- 
tawa (Ontario).  Polar  Continental  Shelf  Project. 
R.  M.  Koerner. 

Journal  of  Glaciology,  Vol  9,  No  57,  p  325-336, 
October  1970.  9  Fig,  4  tab,  8  ref. 

Descriptors:       'Glaciers,       'Water       balance, 
'Regimen,  Surveys,  Snowfall,  Ablation,  Snow, 
Ice,  Firn,  Dye  releases,  Stratigraphy,  Movement. 
Identifiers:    'Mass  balance  (Glaciers),   Canada, 
Devon  Island. 

Methods  used  in  measuring  the  mass  balance  of 
the  Devon  Island  ice  cap,  Canada  are  described. 
The  northwest  part  of  the  ice  cap  was  studied  in 
most  detail  and  has  had  a  slightly  negative  net 
balance  for  the  period  1961-66.  An  inverse  rela- 
tionship exists  between  mean  net  balance  and 
elevation  of  the  equilibrium  line  in  the  northwest 
part  of  the  ice  cap.  The  mean  net  balance  there 
should  be  zero  with  an  equilibrium  line  at  920  m 
elevation.  Accumulation  on  the  ice  cap  is  greatest 
in  the  southeast  but  the  mean  net  balance  there  is 
similar  to  the  mean  net  balance  on  the  rest  of  the 


ice  cap.  The  present  accumulation  pattern  must 
have  existed  for  several  hundreds,  and  possibly 
thousands  of  years.  Between  1961  and  1966  only 
1962  had  a  more  negative  mean  net  balance  than 
the  average  value  for  the  period  1934-60.  During 
the  same  26  year  period  the  net  balance  at  787  m 
elevation  has  varied,  but  summer  conditions  do 
not  appear  to  have  changed  significantly.  (Knapp- 
USGS) 
W72-04040 


FLUCTUATIONS  OF  COLEMAN  GLACBER,  MT 
BAKER,  WASHINGTON,  U.S.A., 

Washington  Univ.,  Seattle.  Dept.  of  Electrical  En- 
gineering. 
A.  E.  Harrison. 

Journal  of  Glaciology,  Vol  9,  No  57,  p  393-3%, 
1970.  3  fig,  1  tab,  2  ref. 

Descriptors:  'Glaciers,  'Washington,  'Regimen, 
Ablation,  Snowfall,  Movement,  Water  balance, 
Variability,  Data  collections,  Surveys. 
Identifiers:  Coleman  Glacier  (Wash). 

Thickness  variations  above  an  ice  fall  in  the  ter- 
minal tongue  of  Coleman  Glacier  on  Mt  Baker, 
Washington,  have  been  quite  small  (plus  or  minus 
5  m)  in  contrast  to  the  rapid  expansion  and  shrink- 
age of  the  tongue  itself  during  the  last  20  years. 
The  tongue  has  not  responded  as  actively  to 
recent,  larger  thickness  changes  above  the  ice  fall 
as  it  did  during  its  period  of  most  active  expansion 
between  1954  and  1956.  There  is  no  apparent  rela- 
tionship between  the  glacier  thickness  and  the  type 
of  flow  in  the  terminal  tongue.  (Knapp-USGS) 
W72-O4041 


A  TECHNIQUE  FOR  PRODUCING  STRAEN- 
-FREE  FLAT  SURFACES  ON  SINGLE 
CRYSTALS  OF  ICE, 

Cold  Regions  Research  and  Engineering  Lab., 

Hanover,  N.H. 

T.  M.  Tobin,  and  K.  Itagaki. 

Journal  of  Glaciology,  Vol  9,  No  57,  p  385-390, 

1970.  6  fig,  6  ref. 

Descriptors:    'Cryology,    'Ice,    'Crystallization, 
'Strain,    Diffusion,    Mass    transfer,    Crystallog- 
raphy, Freezing. 
Identifiers:  Strain-free  surfaces  (Crystals). 

To  produce  strain-free  flat  surfaces  on  ice 
crystals,  the  top  surface  of  an  accurately  aligned 
ice  crystal  is  melted  by  an  aluminum  surface  and 
then  frozen  to  a  warm  'Lucite'  plate  and  tapped 
free.  The  dislocation  density  on  the  resulting  sur- 
face as  shown  by  etching  is  similar  to  the  bulk 
dislocation  density  determined  by  X-ray  topo- 
graphic methods.  (Knapp-USGS) 
W72-04042 


RENEWED  ACTIVITY  OF  MULDROW  GLACI- 
ER, ALASKA,  AFTER  THE  1956  SURGE, 

Washington  Univ.,  Seattle.  Dept.  of  Electrical  En- 
gineering. 
A.  E.  Harrison. 

Journal  of  Glaciology,  Vol  9,  No  57,  p  397-400, 
1970.  2  fig,  9  ref. 

Descriptors:   'Glaciers,   'Movement,  'Regimen, 
Water    balance,    Ablation,    Snowfall,    Surveys, 
Flow,  Rheology,  Alaska. 
Identifiers:  Glacial  surges. 

The  Muldrow  Glacier  is  rapidly  recovering  its 
thickness  after  a  recent  surge  in  the  area  below  the 
lower  Muldrow  ice  fall.  About  one-third  of  the  lost 
ice  thickness  at  the  base  of  the  ice  fall  has  been 
replaced  during  the  10  years  since  the  surge.  The 
ice  velocity  in  this  region  is  apparently  quite  rapid, 
but  quickly  decreases  downstream  and  is  barely 
detectable  at  McGonagall  Pass,  6.5  km  from  the 
base  of  the  ice  fall.  Muldrow  Glacier  offers  an  ex- 
cellent opportunity  to  study  the  recovery  from  a 
surge,  and  the  flow  of  a  normal  wave  into  stagnant 
ice.  (Knapp-USGS) 
W72-04043 


FINGER-RAFTING    IN    FRESH-WATER    ICE: 
OBSERVATIONS  IN  LAKE  SUPERIOR, 

Minnesota  Univ.,  Duluth.  Dept.  of  Geology. 
J.  C.  Green. 

Journal  of  Glaciology,  Vol  9,  No  57,  p  401-404, 
1970. 4  fig,  5  ref. 

Descriptors:  'Iced  lakes,  'Lake  Superior,  'Lake 
ice,  Minnesota,  Freezing,  Ice,  Waves  (Water). 
Identifiers:  *Finger-raf  ting  (lake  ice). 

Finger-rafting,  similar  to  that  reported  in  sea  ice,  is 
common  in  thin  (2-15  mm)  new  ice  on  Lake  Superi- 
or. It  is  produced  by  wind  traction  alone;  neither 
wave  action  nor  brine  is  necessary  for  its  initiation 
or  propagation.  Fingers  have  been  observed  to 
progress  at  rates  of  0.5-5  cm/s.  (Knapp-USGS) 
W72-04044 


2D.  Evaporation  and  Transpiration 


POSSIBLE  INCREASE  US  COTTON  RE- 
SISTANCE TO  WATER  SHORTAGE  BY 
DISPERSION  OF  COPOLYMER-VINY- 

L-ACETATE, 

Institute    for   Plant    Protection,    Belgrade    (Yu- 
goslavia); and  Federal  Inst,  of  Hydrometeorology, 
Belgrade  (Yugoslavia);  and  Belgrade  Univ.  (Yu- 
goslavia). School  of  Agriculture. 
For  primary  bibliographic  entry  see  Field  03F. 
W72-03697 


ECONOMIC  FEASIBILITY  OF  INCREASING 
PECOS  BASIN  WATER  SUPPLIES  THROUGH 
REDUCTION  OF  EVAPORATION  AND 
EVAPOTRANSPERATION, 

New    Mexico    Univ.,    Albuquerque.    Dept.    of 

Economics. 

For  primary  bibliographic  entry  see  Field  03B. 

W72-03768 


EFFECT  OF  STAGE  OF  GROWTH  OF  COW- 
PEAS  ON  EVAPO-TRANSPDtATION  RATES  BY 
THE  CROP, 

College  of  Agriculture,  New  Delhi  (India). 
For  primary  bibliographic  entry  see  Field  03F. 
W72-03804 


AN  INSULATED  EVAPORIMETER, 

Forest  Service  (USDA),  Ogden.  Utah.  Intermoun- 
tain  Forest  and  Range  Experiment  Station. 
For  primary  bibliographic  entry  see  Field  07B. 
W72-03878 


EFFECT  OF  THERMAL  STRATIFICATION  OF 

THE  ATR  LAYER  NEAR  THE  WATER  ON  THE 

EVAPORATION     RATE     (VLIYANIYE     TEM- 

PERATURNOY      STRATDTKATSH      PRIYOD- 

NOGO   SLOYA   ATMOSFERY   NA   SKOROST' 

ISPARENTYA), 

State  Oceanographic  Inst.,  Moscow  (USSR). 

N.  P.  Goptarev,  and  G.  N.  Panin. 

In:  Gidrologiya  i  gidrokhimiya  morey  i  ust'yev 

rek;    Gosudarstvennyy    Okeanograficheskiy    In- 

stitut  Trudy,  No  98,  p  148-155,  1970.  1  fig,  5  tab,  8 

ref. 

Descriptors:  'Evaporation.  'Thermal  stratifica- 
tion, 'Atmosphere,  Water  balance,  Water  tem- 
perature. Air  temperature.  Humidity,  Vapor  pres- 
sure, Wind  velocity,  Turbulence,  Equilibrium, 
Seasonal.  Equations. 
Identifiers:  'USSR,  Caspian  Sea,  Water  surface. 

As  evidenced  from  an  analysis  of  average  long- 
term  monthly  values  of  evaporation  from  the  sur- 
face of  the  Caspian  Sea,  thermal  stratification  of 
the  atmosphere  has  a  distinct  effect  on  average 
long-term  seasonal  evaporation.  Evaporation 
values  are  6-10%  higher  during  the  cold  period  of 
the  year  and  6-10%  lower  during  the  warm  period 
than  for  equilibrium  stratification.  An  approximate 
evaluation  is  given  of  the  applicability  of  semiem- 
pirical  equations  developed  to  estimate  evapora- 
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tion.  These  equations  require  modification,  par- 
ticularly in  regard  to  refining  experimental 
parameters.  Working  formulas  and  tables  are 
presented  for  estimating  evaporation  by  the  ex- 
ponential and  power  method.  The  exponential 
method  provides  fairly  reliable  results  and  may  be 
used  for  approximate  estimate  of  the  effects  of 
thermal  stratification  on  the  evaporation  rate.  The 
power  method  can  be  used  only  for  near-equilibri- 
um temperature  conditions.  (Josefson-USGS) 
W72-03894 


WAX  DIP  FOR  TOMATO  TRANSPLANTS, 

Delaware  Univ.,  Newark.  Dept.  of  Plant  Science. 
For  primary  bibliographic  entry  see  Field  03F. 
W72-03997 


AN  EXPERIMENTAL  STUDY  OF  EDDY  DIFFU- 
SION COEFFICIENTS,  EVAPOTRANSPIRA- 
TION  AND  WATER  USE  EFFICIENCY, 

Illinois  Univ.,  Urbana.  Water  Resources  Center. 
R.  J.  Millington,  and  D.  B.  Peters. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-206  304,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Illinois  Water  Resources 
Center,  Urbana,  Research  Report  No  48, 
December  1971. 15  p,  5  ref.  OWRR  A-031-ILL  (8). 

Descriptors:  *Evapotranspiration,  *Mass  transfer, 
Photosynthesis,  Crops. 
Identifiers:  Energy  balances. 

Measurements  of  mass  transfer  coefficients  were 
made  directly  by  the  use  of  point  and  line  sources. 
The  gas  used  was  propane.  The  studies  revealed 
that  the  form  of  the  profile  of  mass  transfer  coeffi- 
cients was  markedly  dependent  on  crop  geometry, 
with  a  local  maximum  and  minimum  within  the 
crop  canopy.  Further  studies  demonstrated  the 
anisotropy  of  mass  transfer  coefficients  above  the 
crop  canopy  wherein  the  downwind  component 
was  greater  than  the  crosswind  component.  Cross- 
wind  and  vertical  components  were  nearly  equal. 
Studies  were  also  made  on  energy  balances  within 
crops  and  with  individual  plant  leaves. 
W72-04083 

2E.  Streamflow  and  Runoff 


ARTIFICIAL  RECHARGE  OF  STORM  RUNOFF 
AT  KAHLUI,  MAUI, 

Hawaii  Univ.,  Honolulu. 

For  primary  bibliographic  entry  see  Field  04B. 

W72-03529 


ROLE  OF  BASEFLOW  IN  RAINFALL-RUNOFF 
RELATIONS, 

Illinois  State  Water  Survey,  Urbana. 

For  primary  bibliographic  entry  see  Field  02A. 

W72-03570 


SURFACE  WATER  SUPPLY  OF  THE  UNITED 
STATES,  1961-65:  PART  3.  OHIO  RIVER 
BASIN-VOLUME  1,  OHIO  RIVER  ABOVE 
KANAWHA  RIVER. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-03609 


TIME  AND  FREQUENCY-DOMAIN  IDENTIFI- 
CATION OF  A  CAUSAL  BIVARIATE 
STOCHASTIC  PROCESS, 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology;  and 
Arizona  Univ.,  Tucson.  Dept.  of  Systems  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  06A. 
W72-03677 

STOCHASTIC  ANALYSIS  OF  EPHEMERAL 
FLOW  IN  ARID  LANDS, 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 
Water  Resources. 


For  primary  bibliographic  entry  see  Field  02A. 
W72-03678 


THE  FEASD3DHTY  OF  AUGMENTING 
HYDROLOGIC  RECORDS  USING  TREE-RING 
DATA, 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  07B. 

W72-03691 


MANAGEMENT  ALTERNATIVES  IN  THE  USE 
OF  THE  WATER  RESOURCES  OF  THE  PECOS 
RIVER  BASIN  EN  NEW  MEXICO, 

New  Mexico  State  Univ.,  University  Park.  Dept. 

of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-03771 


WIND  SHEAR-TURBULENCE  AND  REAERA- 
TION  COEFFICIENT, 

Williams  (Clyde  E.)  and  Associates,  Inc.,  South 

Bend,  Ind. 

For  primary  bibliographic  entry  see  Field  08B. 

W72-03841 


CUBIC   INTERPOLATION   FOR   NUMERICAL 
FLOOD  ROUTING, 

Turner,  Collie  and  Braden  Co.,  Inc.,  Houston, 
Tex. 

P.  E.  Barker,  and  T.  P.  Propson. 
ASCE  Proceedings,  Journal  of  Hydraulics  Divi- 
sion, Vol  98,  No  HY1,  p  309-314,  January  1972.  3 
fig,  3  ref,  append. 

Descriptors:   *Flood  routing,  'Data  processing, 
♦Computer  programs,  Stage-discharge  relations, 
Flood  forecasting. 
Identifiers:  Data  interpolation. 

The  accessibility  of  digital  computers  to  the  water 
resources  engineer  has  boosted  the  popularity  of 
numerical  flood  routing  techniques.  Common  to 
each  of  the  numerical  solutions  is  the  need  to  inter- 
polate between  known  values  of  two  variable 
functions.  Data  for  head  versus  discharge  and 
head  versus  area  (or  capacity),  if  plotted,  are 
generally  well-behaved,  having  a  continuously 
positive  or  negative  first  derivative.  A  parabolic 
interpolation  technique  is  accurate  in  generating  a 
solution  from  this  type  of  data;  however,  the 
parabolic  interpolation  technique  was  not  as  suc- 
cessful in  defining  the  inflection  points  of  an  in- 
flow hydrograph  as  was  desired.  For  this  reason,  a 
cubic  interpolation  technique  was  devised.  The 
cubic  interpolation  technique  is  an  accurate 
method  in  determining  intermediate  values  in  a 
data  array  that  has  inflections.  The  technique  can 
be  reduced  to  a  few  Fortran  statements  and  used 
efficiently  as  a  function  subprogram  in  flood  rout- 
ing. (Knapp-USGS) 
W72-03843 


GRADUALLY  VARYING         TWO-LAYER 

STRATD7IED  FLOW, 

Technical  Univ.  of  Denmark,  Copenhagen.  Inst,  of 
Hydrodynamics  and  Hydraulic  Engineering. 
F.  B.  Pederson. 

ASCE  Proceedings,  Journal  of  the  Hydraulics 
Division,  Vol  98,  No  HY1,  Paper  8679,  p  257-268, 
January  1972. 9  fig,  2  ref,  append. 

Descriptors:  'Stratified  flow,  *Saline  water  intru- 
sion, 'Density  stratification,  'Fjords,  'Estuaries, 
Mixing,  Shear  stress,  Dispersion,  Diffusion,  Path 
of  pollutants,  Froude  number,  Sea  water,  Currents 
(Water),  Water  circulation,  Tides,  Tidal  effects, 
Fluid  friction. 

The  basic  concepts  and  equations  of  stratified 
flow  are  applied  to  circulation  in  fiords.  The 
mechanism  of  entrainment  is  a  one-way  transport 
process  from  the  nonturbulent  layer.  With  the  use 
of  the  momentum  and  work  energy  equations, 
both  with  respect  to  the  net  entrainment,  the 


dimensionless  entrainment  is  found  to  be  equal  to 
the  friction  coefficient.  The  general  shape  of  the 
shear  stress  distribution  is  outlined  and  differential 
equations  are  found  for  the  depth  and  density 
variations  of  a  layer  of  brackish  water  flowing 
over  a  pool  of  salt  water.  The  general  equations 
are  given  for  a  gradually  varying  width.  (Knapp- 
USGS) 
W72-03845 


STREAMLINES        IN        TWO-DIMENSIONAL 
LAMINAR  BRANCH  FLOWS, 

Papua  and  New  Guinea  Univ.,  Port  Moresby. 

(New  Guinea). 

For  primary  bibliographic  entry  see  Field  08B. 

W72-03846 


TWO-DISTRJBUTION   METHOD  FOR  FLOOD 
FREQUENCY  ANALYSIS, 

Illinois  State  Water  Survey,  Urbana. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-03848 


SPATIALLY    VARIED    FLOW    OVER    SIDE- 
-WEDIS, 

Indian  Inst,  of  Tech.,  Kanpur.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  08B. 
W72-03849 


FLOW  OF  LAYERED   FLUID  OVER  BROAD 
CRESTED  WEHt, 

Canterbury  Univ.,  Christchurch  (New  Zealand). 

Dept.  of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  08B. 

W72-03850 


SEASONAL  OCCURRENCE  OF  ANNUAL 
FLOODS  ON  SMALL  PENNSYLVANIA 
WATERSHEDS, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Civil  Engineering. 

B.  M.  Reich. 

Water  Resources  Bulletin,  Vol  7,  No  6,  p  1153- 

1171,  December  1971. 13  fig,  2  tab,  8  ref. 

Descriptors:  'Floods,  'Pennsylvania,  'Peak 
discharge,  'Statistics,  Data  collections,  Flood 
forecasting,  Land  use,  Rainfall-runoff  relation- 
ships, Probability,  Small  watersheds. 

Instantaneous  annual  maximum  discharges  from 
66  watersheds  in  Pennsylvania  were  analyzed 
using  2,052  flood  values  measured  on  areas  rang- 
ing from  2.4  through  214  square  miles.  The  longest 
record  was  60  years;  the  three  shortest  were  20. 
The  number  of  floods  for  each  month  and  in- 
dividual discharges  were  correlated  with  the  mean 
flood.  Both  the  incidence  and  the  magnitude  of 
floods  are  shown  by  a  weighted  parameter.  Pecu- 
larities  of  flood-timing  charts  based  on  this 
parameter  are  discussed  with  respect  to  watershed 
size,  soils,  geology,  and  land  use.  Flood-timing 
charts  from  most  records  exhibit  a  regional 
dichotomy  dividing  eastern  from  western  Pennsyl- 
vania. (Knapp-USGS) 
W72-03875 


SELECTION  OF  A  METHOD  FOR  CALCULAT- 
ING DISTRD3UTION  OF  WATER  DISCHARGES 
EN  DELTA  ARMS  (VYBOR  METODA 
RASCHETA  RASPREDELENIYA  RASKHODOV 
VODY  PO  RUKAVAM  DEL'T), 
State  Oceanographic  Inst.,  Moscow  (USSR). 
T.  A.  Makarova. 

In:  Gidrologiya  i  gidrokhimiya  morey  i  ust'yev 
rek;  Gosudarstvennyy  Okeanograficheskiy  In- 
stitutTrudy,No98,p  23-28, 1970. 12  ref. 

Descriptors:  'Discharge  (Water),  'Water  levels, 
'Stage-discharge  relations,  'Deltas,  'Measure- 
ment, Hydrometry,  Hydraulics,  Cross-sections, 
Slopes,  Velocity,  Depth,  Width,  Roughness  coef- 
ficient, Equations. 


Field  02— WATER  CYCLE 

Group  2E — Streamflow  and  Runoff 


Identifiers:  *USSR,  Danube  River. 

Two  methods  of  computing  distribution  of  water 
discharges  in  delta  arms  of  the  Danube  River  are 
described:  (1)  the  hydrometric  method,  which  em- 
ploys direct  measurements  and  takes  into  account 
the  hydrologic  regime  of  an  estuary  (runoff  phase 
and  magnitude,  periodicity  of  sea  level  fluctua- 
tions, etc);  and  (2)  the  hydraulic  method,  which 
gives  an  approximate  picture  of  the  distribution  of 
water  discharges  on  the  basis  of  limited  observa- 
tional data.  When  observational  data  are  fairly 
complete,  the  hydrometric  method  is  preferred, 
using  synchronous  discharge  curves  for  an  unsta- 
ble regime  and  the  discharge  relation  Q=f  (H)  for 
steady  flow  conditions.  The  hydraulic  method  may 
be  used  for  approximate  computations  in  prelimi- 
nary stages  of  planning  and  especially  for  deriving 
the  spatial  characteristics  of  water  levels  and  flow 
distribution  in  delta  arms.  (Josefson-USGS) 
W72-03896 


FLOOD  OF  MARCH  1968  ON  THE  CHARLES 
RIVER,  MASSACHUSETTS, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-03903 


FLOODS  ON  ROCK  RIVER         IN 

SOUTHWESTERN       JEFFERSON       COUNTY, 
WISCONSIN, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-03904 


HYDROLOGY     OF     THE     GENESEE     RIVER 
BASIN,  NEW  YORK  AND  PENNSYLVANIA, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-03906 


SURFACE  WATER  SUPPLY  OF  THE  UNITED 
STATES,  1961-65:  PART  5.  HUDSON  BAY  AND 
UPPER  MISSISSIPPI  RIVER  BASINS,  VOLUME 
1.  HUDSON  BAY  BASIN. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07B. 

W72-03908 


SURFACE  WATER  SUPPLY  OF  THE  UNITED 

STATES,  1961-65:  PART  5.  HUDSON  BAY  AND 

UPPER  MISSISSIPPI  RIVER  BASINS,  VOLUME 

2,  UPPER  MISSISSIPPI  RIVER  BASIN  ABOVE 

KEOKUK,  IOWA. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-03909 


SURFACE  WATER  SUPPLY  OF  THE  UNITED 
STATES,    1961-65:    PART   4.   ST.   LAWRENCE 
RIVER     BASIN,     VOLUME     1.     BASINS     OF 
STREAMS  TRIBUTARY  TO  LAKES  SUPERIOR, 
MICHIGAN,  AND  HURON. 
Geological  Survey,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  07C. 
W72-03910 


STUDIES  IN  DOUBLE  ASYMPTOTICS  AND 
STRATIFIED  FLUID  FLOW, 

Wisconsin  Univ.,  Madison.  Dept.  of  Mathematics. 
D.  D.  Freund. 

Ph.D.  Thesis,  Wisconsin  Water  Resources  Center, 
Madison,  1972. 121  p,  8  fig,  2  tab,  30  ref ,  8  append. 
OWRR  A-037-WIS  (2). 

Descriptors:    *Waves   (Water),    *Erosion,    •Cur- 
rents   (Water),    *Diffusion,    'Viscosity,    *Flow, 
Streamflow,  Reynolds  number,  Froude  number. 
Identifiers:     'Wake,     'Two-dimensional     flow, 
•Asymptotics,  Kaplun's  Extension  Theorem. 

Part  I~The  two-dimensional  flow  induced  by  a 
body  of  relatively  large  thickness  moving  horizon- 


tally at  constant  speed  U  through  a  stably 
stratified  fluid  is  treated.  The  previous  attempts  to 
describe  this  motion  are  refuted,  and  the  key  as- 
sumptions of  small  Reynolds  number  and  negligi- 
ble diffusion  shown  to  be  erroneous.  The  effects 
of  diffusion  (of  salt  in  the  laboratory,  and  of  heat 
in  the  atmosphere)  are  considered,  and  the  ap- 
propriate auxiliary  conditions  are  found,  leading  to 
the  formulation  of  the  problem  as  a  singular  in- 
tegral equation.  This  is  solved  explicitly,  yielding  a 
first-order  approximation  to  the  flow  field  both  up- 
stream and  downstream  of  the  body.  The  approxi- 
mation predicts  the  existence  of  blocking  columns 
ahead  of  and  behind  the  body,  which  at  great 
distances  are  eroded  by  viscosity  and  diffusion. 
The  wake  far  upstream  and  downstream  even- 
tually assumes  the  similarity  form  presented  by 
Long  in  1962.  The  differential  equations  describing 
this  diffusive  wake  are  solved  explicitly  in  terms 
of  Airy  functions.  The  representation  of  the  flow 
field  is  found  to  be  an  approximate  solution  of  the 
full  governing  equations  valid  in  essentially  the 
limit  of  large  stratification  scale  and  small  body 
Froude  number.  In  particular,  the  Reynolds 
number  can  be  large,  so  that  the  flow  is  slow  in  the 
sense  of  small  Froude  number  rather  than  small 
Reynolds  number.  Part  II-The  foundation  of 
'inner-outer'  expansions  and  allied  methods  is  ex- 
amined. Two  limit  definitions  (both  yielding 
Kaplun's  Extension  Theorem)  are  compared  in  re- 
gard to  double  limit  asymptotics. 
W72-03991 


WAVE  TRAIN  DntECTION  ANALYSIS, 

Chicago   Bridge   and   Iron   Co.,    Plainfield,   111. 

Marine  Research  and  Development. 

S.  K.  Chakrabarti. 

ASCE  Proceedings,  Journal  of  the  Waterways, 

Harbors  and  Coastal  Engineering  Division,  Vol  97, 

No  WW  4,  p  787-792,  Nov  1971. 1  fig,  1  tab,  12  ref, 

append. 

Descriptors:  'Waves  (Water),  'Instrumentation, 
'Profiles,  Frequency  analysis,  Hydraulic  models, 
Ocean     waves,     Refraction     (Water     waves). 
Wavelengths,  Analytical  techniques. 
Identifiers:  'Wave  direction. 

New  methods  are  given  for  finding  the  directional 
spectrum  of  ocean  waves.  Three  or  more  wave 
staffs  are  used  near  the  water  surface  to  record  the 
wave  profile.  The  calculation  is  simplified  if  all  the 
spacings  are  less  than  the  wavelength  of  the  smal- 
lest frequency  expected.  The  records  are  taken 
simultaneously  at  all  staffs.  These  records  are  then 
analyzed  to  obtain  the  wave  height  and  direction 
for  that  time  span.  To  prove  the  validity  of  the 
method,  a  test  was  set  up  with  known  wave 
periods  and  wave  direction.  From  the  wave 
profiles  obtained  by  four  wave  probes  placed  at 
random  near  the  water  surface,  an  average  wave 
direction  was  calculated.  In  all  the  cases  tested,  it 
was  found  that  the  wave  direction  may  be  pre- 
dicted within  reasonable  limits.  (Knapp-USGS) 
W72-04023 


ESTIMATION   OF   WAVE   PARAMETERS   AT 
MARINE  CONSTRUCTION, 

Institute  of  Sea  Transport,  Moscow  (USSR).  State 

Research  Project. 

For  primary  bibliographic  entry  see  Field  08B. 

W72-04024 


SURFACE  WATER  SUPPLY  OF  THE  UNITED 
STATES,  1961-65:  PART  15.  ALASKA. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-04038 


NUMERICAL  STUDIES  OF  UNSTEADY  FLOW 
IN  THE  JAMES  RIVER, 

Virginia    Polytechnic    Inst,    and    State    Univ., 
Blacksburg.  Dept.  of  Civil  Engineering. 
D.  N.  Contractor,  and  J.  M.  Wiggert. 


Available  from  the  National  Technical  Informa- 
tion Service  as  PB-206  305,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Virginia  Water  Resources 
Research  Center,  Blacksburg,  Completion  Report 
September  1971.  51  p,  22  fig,  3  tab,  6  ref.  OWRR 
A-036-VA(3). 

Descriptors:  'Flood  routing,  'Numerical  analysis, 
'Computers,  'Open  channel  flow,  'Reservoir 
stages,  'Low  flow,  River  flow,  Hydraulics, 
Roughness  (Hydraulic),  Flood,  Virginia. 
Identifiers:  James  River  (Va),  Smith  Mountain 
Pump  Storage  Project  (Va),  Leesville  Reservoir 
(Va). 

The  implicit  method  of  solution  of  the  continuity 
and  momentum  equations  of  flow  in  open  channels 
was  used  to  study  problems  of  unsteady  flow  in 
natural  rivers.  A  computer  program  was  written  to 
obtain  solutions  along  the  river  with  appropriate 
boundary  conditions.  The  first  problem  relates  to 
flood  flows  in  the  James  River.  A  storm  in 
December  1967  was  analyzed  and  the  comparison 
between  the  computed  and  measured  flows  was 
good.  The  second  problem  relates  to  the  study  of 
low  flows  from  Holcomb's  Rock,  Virginia  to  Bent 
Creek,  Virginia  in  the  James  River.  Attempts  to 
model  these  flows  showed  that  the  program  in  sin- 
gle precision  was  unstable.  However,  when  the 
same  program  was  run  in  double  precision,  good 
agreement  was  obtained  between  measured  and 
computed  flows.  The  last  problem  was  the  analysis 
of  waves  in  a  pump-storage  reservoir.  Data  was 
obtained  on  flows  in  Leesville  Reservoir,  on  the 
Roanoke  River,  Virginia.  The  computer  program 
was  used  to  calculate  reservoir  levels  and  good 
agreement  was  obtained  between  measured  and 
computed  levels,  indicating  that  this  method  could 
be  used  to  study  waves  of  long  wavelength  in 
reservoirs. 
W72-04084 


A   COMPILATION   OF   FLOOD   ABATEMENT 
PROJECTS  IN  OREGON, 

Oregon  State  Univ.,  Corvallis.  Water  Resources 

Research  Inst. 

For  primary  bibliographic  entry  see  Field  04D. 

W72-04093 


PREDICTION  OF  SEASONAL-LOW  STREAM- 
FLOW,  QUANnTIES, 

Oregon  State  Univ.,  Corvallis.  Water  Resources 
Research  Inst. 
J.  C.  Campbell. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-206  229,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Publication  WRRI-10,  Sep- 
tember 1971. 16p,  10  tab.  OWRR  A-001-ORE  (11). 

Descriptors:  'Low-flow,  'Hydrologic  budget, 
'Streamflow,  'Droughts,  'Streamflow  forecast- 
ing, Distribution  patterns,  Water  supply. 

An  attempt  was  made  to  understand  the  hydrolog- 
ic characteristics  of  streamflow  under  dry  weather 
conditions  and  to  develop  from  this  knowledge 
some  means  for  prediction  of  seasonal-low 
streamflow  quantities.  'Drought  frequency  plots' 
for  a  number  of  watersheds  of  varying  sizes  and 
regions  of  the  country  were  prepared.  A  'Proba- 
bility Graph'  was  developed  for  the  prediction  of 
watershed  low-flow  yield  based  on  typical  stream- 
flow  records.  This  graph  predicts  'low-flow  water 
yield',  using  the  parameters  of  'median  value  of  9 
or  more  consecutive  years  of  low-flow  data'  and 
'selected  recurrence  interval'.  It  is  a  simplified  ap- 
proach to  low-flow  predictions  which  does  not 
take  into  account  directly  the  many  variables  of 
watershed  cover,  soil  types,  steepness  of  terrain, 
climatic  conditions,  habitation,  etc.  Even  so,  a  sur- 
prising accuracy  of  predition  is  indicated. 
W72-04094 


WATER  CYCLE— Field  02 
Groundwater — Group  2F 


2F.  Groundwater 


DYNAMIC  PROGRAMMING  MODEL  AND 
QUANTITATIVE  ANALYSIS,  ROSWELL 
BASIN,  NEW  MEXICO, 

New  Mexico  Inst,  of  Mining  and  Technology, 
Socorro.  Hydrology  Section. 
Z.  A.  Saleem,  and  C.  E.  Jacob. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-206  188,  $3.00  in  paper  copy, 
S0.95  in  microfiche.  New  Mexico  Water  Resources 
Research  Institute,  La  Cruces,  WRRI,  Report  No. 
10,  1971.  180  p,  41  fig,  54  tab,  85  ref,  5  append. 
OWRR  B-006-NMEX  (4)  and  B-01 1-NMEX  (4). 

Descriptors:  'Dynamic  programming,  •Mathe- 
matical model,  *Aquifers,  *New  Mexico, 
Hydrology,  Hydrogeology,  Recharge,  "Leakage, 
Groundwater  recharge,  Aquifer  characteristics, 
Hydrologic  budget,  Water  level  fluctuations, 
Hydrologic  conductivity,  Natural  recharge,  Con- 
junctive use,  Surface-groundwater  relationships, 
•River  basins.  Groundwater  basins,  En- 
croachment, Saline  water  intrusion. 
Identifiers:  *Coupled  leaky  aquifers,  'Interaquifer 
leakage,  Natural  discharge,  Alluvium,  Pecos  River 
Basin,  *Roswell  Basin  (NMex). 

This  report  is  concerned  with  the  optimal  utiliza- 
tion of  a  composite  system  of  interacting  aquifers 
in  which  one  aquifer  leaks  into  another,  and  with  a 
surface-water  sub-system  from  the  viewpoint  of 
maximizing  the  value  added  to  the  system  by 
operation  of  a  system  over  a  long  period  of  time. 
The  problem  is  solved  through  dynamic  pro- 
gramming, a  sequential  decision-making  approach. 
Stochastic  recharges,  base  flow,  and  natural 
discharge  from  the  system  are  considered  in  addi- 
tion to  the  interaquifer  leakage.  The  model 
developed  was  applied  to  the  coupled  leaky 
aquifer  and  surface-water  system  of  the  Roswell 
Basin  which  forms  part  of  the  Pecos  River  Basin  in 
New  Mexico.  A  hydrologic  analysis  of  the  basin 
was  also  performed  and  the  results  were  fed  into 
the  dynamic-programming  model  as  input.  The  op- 
timal operating  policies  for  the  two  aquifers  of  the 
Roswell  Basin  were  derived  by  taking  into  con- 
sideration the  physical  characteristics  of  the 
system  and  the  extent  of  the  areas  to  be  irrigated 
with  water  drawn  from  the  system.  The  optimal 
operating  policies  are  strongly  influenced  by  the 
interaquifer  leakage.  As  a  result,  coupled  leaky 
aquifers  should  be  considered  for  conjunctive 
utilization  only.  (Creel-New  Mexico) 
W72-03770 


MANAGEMENT  ALTERNATIVES  IN  THE  USE 

OF  THE  WATER  RESOURCES  OF  THE  PECOS 

RIVER  BASIN  IN  NEW  MEXICO, 

New  Mexico  State  Univ.,  University  Park.  Dept. 

of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-03771 


GROUND-WATER  AND  GEOHYDROLOGIC 
CONDITIONS  IN  QUEENS  COUNTY,  LONG 
ISLAND,  NEW  YORK, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  04B. 

W72-03857 


EFFECTS  OF  KARST  FEATURES  ON  CIRCU- 
LATION OF  WATER  IN  CARBONATE  ROCKS 
IN  COASTAL  AREAS, 

Geological  Survey,  Washington,  D.C. 

V.  T.  Stringfield,  and  H.  E.  LeGrand. 

Journal  of  Hydrology,  Vol  14,  No  2,  p  139-157, 

November  1971.  6  fig,  25  ref. 

Descriptors:  'Hydrogeology,  *Karst,  'Ground- 
water movement,  'Water  chemistry,  'Saline  water 
intrusion,  Water  circulation,  Aquifer  charac- 
teristics, International  Hydrological  Decade, 
Discharge  (Water),  Recharge,  Permeability,  Water 
level  fluctuations. 
Identifiers:  'Coastal  aquifers. 


The  normal  balance  between  fresh  water  in  coastal 
aquifers  and  sea  water  applies  also  to  carbonate- 
rock  aquifers,  but  there  are  local  modifications  in 
the  balance  to  be  considered.  Uneven  distribution 
of  permeability  in  a  network  of  solution  channels 
bounded  by  relatively  impermeable  rock,  causes 
an  uneven  distribution  of  head  along  the  seacoast. 
Where  sinkholes  or  vertical  solution  shafts  below 
sea  level  penetrate  the  aquifer,  the  fresh  ground- 
water may  discharge  through  these  karst  features 
if  the  fresh-water  head  is  greater  than  that  of  the 
salt  water.  However,  under  some  conditions  the 
salt-water  head  may  exceed  that  of  the  fresh 
water,  and  the  direction  of  movement  is  reversed 
as  sea  water  flows  into  the  aquifer.  Integrated 
evaluations  of  (1)  the  distribution  of  permeability 
in  coastal  karst  regions  and  (2)  the  principles  relat- 
ing to  the  dynamic  balance  between  fresh  aquifer 
water  and  sea  water  are  leading  to  better 
knowledge  of  methods  that  may  salvage  much 
karst  water  which  is  lost  to  the  sea.  (Knapp- 
USGS) 
W72-03864 


ANALYSIS  OF  GROUNDWATER  FLOW  TO 
DEEP  WELLS  IN  AREAS  WITH  A  NON- 
LINEAR FUNCTION  FOR  THE  SUBSURFACE 
DRAINAGE, 

Institute    for    Land    and    Water    Management 

Research,  Wageningen  (Netherlands). 

L.  F.  Ernst. 

Journal  of  Hydrology,  Vol  14,  No  2,  p  158-180, 

November  1971. 11  fig,  23  ref. 

Descriptors:  'Drawdown,  'Water  level  fluctua- 
tions, 'Infiltration,  'Groundwater  movement, 
'Withdrawal,  Water  wells,  Water  yield,  Transmis- 
sivity,  Flow,  Aquifer  characteristics,  Water  level 
fluctuations,  Water  table. 

Quantitative  analysis  of  groundwater  flow  to  deep 
wells  in  areas  where  the  excess  precipitation  is 
discharged  largely  by  surface  infiltration  requires 
information  about  the  system  of  surface  drainage. 
The  nonlinear  relation  between  the  discharge  and 
the  phreatic  level  can  be  explained  by  the  fact  that 
the  length  of  the  drains  varies  in  the  same  sense  as 
the  discharge  and  the  phreatic  level.  There  is  some 
evidence  that  the  amplitude  of  the  seasonal  fluc- 
tuations of  the  phreatic  surface  will  not  be  in- 
fluenced very  much  when  there  is  a  constant 
pumping  of  water  from  deep  wells.  When  the  rela- 
tion between  hydraulic  head  and  discharge  by 
drains  is  linearized,  the  basic  differential  equation 
is  reduced  to  a  Bessel  equation  of  zero  order.  (K- 
napp-USGS) 
W72-03865 


SEASONAL  FLUCTUATIONS  IN  THE  CHEMIS- 
TRY OF  LIMESTONE  SPRINGS:  A  POSSD3LE 
MEANS  FOR  CHARACTERIZING  CAR- 
BONATE AQUIFERS, 

Pennsylvania  State  Univ.,  University  Park.  Dept 
of  Geochemistry  and  Mineralogy;  and  Pennsyl- 
vania State  Univ.,  University  Park.  Materials 
Research  Lab. 

For  primary  bibliographic  entry  see  Field  02K. 
W72-03867 


BEACHES  AND  GROUND  WATER  OF  CAPE 
SABLE,  FLORIDA,  DURING  EXTREME 
DROUGHT, 

Louisiana  State  Univ.,  Baton  Rouge.  Coastal  Stu- 
dies Inst. 

For  primary  bibliographic  entry  see  Field  02L. 
W72-03872 


GEOLOGY  AND  GROUNDWATER  CONDI- 
TIONS OF  PARTS  OF  NAINITAL  DISTRICT, 
UTTAR  PRADESH, 

Geological  Survey  of  India,  Calcutta. 

For  primary  bibliographic  entry  see  Field  04B. 

W72-03879 


SUBSURFACE  FLOW  INTO  THE  CASPIAN  SEA 
(O  PODZEMNOM  STOKE  VODY  V 
KASPIYSKOM  MORE), 

State  Oceanographic  Inst.,  Moscow  (USSR). 

M.  S.  Potaychuk. 

In:  Gidrologjya  i  gidrokhimiya  morey  i  ust'yev 

rek;    Gosudarstvennyy    Okeanograficheskiy    In- 

stitut  Trudy,  No  98,  p  165-173, 1970.  2  fig,  2  tab,  14 

ref. 

Descriptors:  'Subsurface  flow,  'Subsurface  ru- 
noff, 'Subsurface  drainage,  'Groundwater,  'Con- 
fined water,  Water  balance,  Water  chemistry, 
Water  quality,  Salinity,  Salts,  Brackish  water, 
Saline  water,  Brines,  Fresh  water,  Hydrogeology, 
Aquifers,  Maps. 

Identifiers:  'USSR,  'Caspian  Sea,  'Artesian 
basins,  Mineralization. 

The  extent  of  subsurface  flow  into  the  Caspian 
Sea  and  the  chemical  composition  of  ground- 
waters in  various  coastal  areas  were  studied  in 
connection  with  the  present  and  future  water 
balance  of  the  sea.  Subsurface  discharge  was  com- 
puted taking  into  account  orographic,  climatic, 
hydrographic,  and  geologic  conditions.  Ground- 
waters draining  directly  into  the  sea,  alluvial 
waters  flowing  into  the  sea  from  rivers,  and  arte- 
sian waters  discharging  in  coastal  areas  and  in  the 
sea  were  determined.  Total  discharge  of  alluvial 
waters  and  groundwaters  from  the  coast  is  small 
and  amounts  of  1  cu  km/yr.  Artesian  waters  con- 
tribute substantially  to  the  subsurface  water 
supply  to  the  sea  and  amount  to  about  3  cu  km/yr. 
Two  maps  of  the  Caspian  Sea  are  examined:  (1)  a 
map  of  artesian  basins  and  artesian-water 
discharge,  outlining  boundaries  of  artesian  basins, 
regions  of  water  under  pressure,  regions  where 
presence  of  artesian  waters  is  supported  by  factual 
data,  regions  of  drainage,  regions  of  presumed  ar- 
tesian-water drainage,  and  direction  of  artesian 
waters;  and  (2)  a  map  of  groundwater  mineraliza- 
tion, indicating  fresh  waters  (50-100  mg/liter), 
brackish  waters  (1-2  g/liter),  saline  waters  (3-10 
g/liter),  highly  mineralized  waters  (11-30  g/liter), 
and  brines  (31-450  g/liter).  (Josefson-USGS) 
W72-03900 


HYDROGEOLOGY  OF  THE  PINE  RIDGE  INDI- 
AN RESERVATION, 
Geological  Survey,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  07C. 
W72-03905 


HYDROLOGY    OF    THE    ROSEBUD    INDIAN 
RESERVATION,  SOUTH  DAKOTA, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-03907 


COMPUTER  AND  PHYSICAL  MODELS  FOR 
SOLVING  SUBSURFACE  PROBLEMS  IN 
HYDROLOGY, 

Wisconsin  Univ.,  Madison,  Water  Resources 
Center. 

G.  M.  Karadi,  and  G.  L.  Roderick. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-206  141,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Wisconsin  Water  Resources 
Center,  Madison,  Completion  Report,  1971.  64  p, 
34  fig,  8  ref.  OWRR  A-029-WIS  (2). 

Descriptors:  'Infiltration,  Groundwater,  'Ground- 
water movement,  'Groundwater  barriers,  'Porosi- 
ty, 'Surface-groundwater  relationships,  Dupuit- 
Forcheimer  theory,  Water  wells,  Phreatic  lines, 
Transmissivity,  Analytical  techniques,  Laboratory 
testing,  Seepage,  Drainage  effects,  'Model  stu- 
dies, 'Computer  models. 

Identifiers:  'Conformal  mapping  technique,  Semi- 
infinite  seepage  domain. 

The  report  discusses  and  evaluates  different  ap- 
proaches to  solving  transient  groundwater-flow 
problems  associated  with  the  two-dimensional 
drainage  of  a  phreatic  aquifer  in  a  homogeneous 
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isotropic  soil,  presents  a  new  method  to  describe 
the  transient  flow  under  these  conditions,  and 
describes  the  experimental  techniques  used  to 
evaluate  the  analytic  solutions.  Exact  analytical 
treatment  of  the  problem  of  groundwater  flow 
toward  tile  drains  or  trenches  is  difficult  because 
of  the  complicated  non-linear  boundary  condition 
on  the  free  surface.  Based  on  the  conformal 
mapping  technique  proposed  by  Kalinin,  the  cases 
of  a  single  drain,  two  parallel  drains,  and  periodic 
drains  were  considered  under  the  assumption  of  a 
semi-infinite  solution  domain.  The  results  indicate 
that  solutions  based  on  the  Dupuit-Forcheimer  as- 
sumption produce  highly  unrealistic  results,  even 
for  use  as  rough  approximations.  The  applicability 
of  the  analytic  technique  is  limited  to  relatively 
small  values  of  the  time  parameter,  T  less  than  1.5, 
and  to  semi-infinite  seepage  domain.  The  confor- 
mal mapping  technique  cannot  be  used  for  more 
complex  situations.  Because  the  methods  based  on 
the  Dupuit-Forcheimer  assumption  are  unreliable, 
a  new  approach  is  suggested  whereby  successive 
changes  of  steady-state  conditions  are  used.  The 
comparison  of  calculated  and  experimental  data 
indicate  that  the  proposed  technique  is  highly  ac- 
curate and  provides  stable  solutions  regardless  of 
the  complexity  of  the  boundary  conditions. 
W72-03990 


HYDROLOGY,  GEOLOGY  AND  EROSION  BY 
LEACHING  IN  SKILLMAN  BASIN  ON  THE 
WESTERN  HIGHLAND  RIM,  LAWRENCE 
COUNTY,  TENNESSEE, 

Vanderbilt    Univ.,    Nashville,    Tenn.    Dept.    of 

Geology. 

For  primary  bibliographic  entry  see  Field  02J. 
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PLEISTOCENE  AND  RECENT  CHANNEL 
SEEPAGE  FLATS  IN  NORTH-CENTRAL  TEX- 
AS, 

Texas  Tech  Univ.,  Lubbock.  Dept.  of 
Geosciences. 

C.  C.  Reeves,  Jr.,  and  D.  W.  Reeves. 
Geological  Society  of  America  Bulletin,  Vol  82, 
No  12,  p  3511-3518,  December  1971.  10  fig,  1  tab, 
lOref. 

Descriptors:  'Seepage,  'Flood  plains,  'Springs, 
'Brines,  'Texas,  Salts,  Saline  water,  Sedimenta- 
tion, Erosion. 
Identifiers:  'Salt  flats. 

'Salt  flats'  of  north-central  Texas  are  local  ero- 
sional  flood  plains  (hydrologic)  formed  in  an  area 
of  youthful  topography.  Development  initially  de- 
pends on  establishment  of  a  local  base  level  by  a 
wet  impermeable  stratigraphic  lens  overlain  by 
soft,  dry  silts,  sands  and  clays.  Groundwater  flow- 
ing laterally  along  the  bottom  and  top  of  the  re- 
sistant lens  escapes  by  springs  and  seeps  where 
the  lens  is  intersected  by  stream  valleys.  This 
causes  undercutting  and  slumping  of  overlying 
soft,  dry  materials  which  are  removed  from  the 
valley  by  sheet  wash  during  wet  periods.  Thus,  the 
valley  is  widened  laterally  but  the  intermittent 
stream  is  unable  to  entrench  below  the  base  level 
established  by  the  perennially  wet  sediments.  The 
term  'channel  seepage  flat'  is  suggested  because 
development  does  not  depend  on  corrosion  by 
lateral  stream  action.  (Knapp-USGS) 
W72-04050 
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SOIL  MANAGEMENT:  HUMID  VERSUS  ARID 
AREAS, 

Arizona   Univ.,   Tucson.   Dept.   of  Agricultural 

Chemistry  and  Soils. 

For  primary  bibliographic  entry  see  Field  03F. 

W72-03665 


SOME      SOIL      AGE-RANGE      VEGETATION 
RELATIONSmPS, 

South  Dakota  State  Univ.,  Brookings.  Dept.  of 

Plant  Science. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-03715 


RECLAMATION  OF  THE  BRACK  ALLUVIAL 
SOILS  OF  RD2T  RIVER  USING  THE 
THRESHOLD  CONCENTRATION  CONCEPT, 

Agricultural  Research  Inst.,  Glen  (South  Africa). 
A.  J.  Van  Der  Merwe. 

Agrochemophysica.  1  (2):  67-72.  Dlus.  1969. 
African  and  French  summaries. 
Identifiers:  Africa,  Alluvial,  Brack,  Concentra- 
tion, Excessive,  Exchangeable,  Irrigation, 
Leaching,  Reclamation,  Riet,  River,  Salt,  Sodium, 
Soils,  South,  Threshold. 

The  saline-alkali  soils  with  an  exchangeable  sodi- 
um percentage  (ESP)  of  33  could  be  reclaimed 
within  46  days  to  a  depth  of  4  ft  using  78  tons  of 
gypsum,  113  tons  of  NaCl/morgen  and  an  irriga- 
tion of  250  in.  A  maximum  infiltration  rate  of  0.21 
in./hr  was  maintained  by  dissolving  the  gypsum 
and  NaCl  in  the  irrigation  water,  observing  the 
threshold  concentration  concept.  Irrespective  of 
the  high  irrigation,  the  large  amount  of  gypsum 
and  NaCl  required  makes  reclamation  uneconomi- 
cal. The  only  advantage  of  this  method  over  the 
conventional  gypsum  and  S  methods  is  that  recla- 
mation can  be  accomplished  within  46  days  in 
comparison  with  10  yr.  When  only  gypsum  is  dis- 
solved in  the  irrigation  water,  at  a  rate  of  15  me/1, 
only  18  of  the  calculated  71  tons  of  gypsum/mor- 
gen  could  be  applied  in  48  days  due  to  a  slow  infil- 
tration rate.  The  infiltration  rate  of  the  soil  during 
this  reclamation  process  was  only  0.04  in/hr.  Using 
0.1  in./hr  as  a  satisfactory  infiltration  rate  during 
reclamation,  the  level  of  electrolyte  concentration 
needed  for  a  not  more  than  50%  decrease  in 
permeability  can  be  redefined  for  different  ESP 
values  for  these  soils.  These  soils  can  in  most 
cases  be  successfully  reclaimed  with  water  from 
the  Modder,  Riet  River  and  borehole  water  of  that 
area,  depending  on  the  Na  adsorption  ratios  and 
electrolyte  concentration  of  the  water,  and  the 
ESP  of  the  soil  on  which  the  water  will  be  used. 
No  amendments  are  required  and  the  only 
prerequisite  is  enough  reclamation  water  and  an 
additional  irrigation  with  Kalkfontein  dam  water 
to  leach  excessive  salts  which  may  be  harmful  to 
crops. -Copyright  1971 ,  Biological  Abstracts,  Inc. 
W72-03806 


THE  MOBILITY  OF  PHOSPHORUS,  POTASSI- 
UM, AND  CALCIUM  IN  A  FOREST  SOIL, 

Washington    Univ.,    Seattle.    Coll.    of    Forest 

Resources. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-03825 


THE  CAUSE  OF  THE  SUSPENSION  EFFECT  IN 
RESIN-WATER  SYSTEMS, 

Montana  State  Univ.,  Bozeman.  Dept.  of  Chemis- 
try. 

R.  A.  Olsen,  and  J.  E.  Robbins. 
Soil  Sci  Soc  Amer  Proc.  35  (2):  260-265.  Dlus.  1971. 
Identifiers:  Junction,  Potential,  Resin,  Suspen- 
sion, Systems. 

The  traditional  hypothesis  attributes  the  effect  to  a 
different  activity  of  ions  in  the  suspension  than  in 
the  dialyzate.  The  alternative  hypothesis  attributes 
the  effect  largely  to  a  junction  potential  at  the 
calomel-suspension  boundary;  this  hypothesis  is 
correct.  Activities  of  chloride  ions  cannot  be  re- 
liably measured  directly  in  resin-water  systems 
due  to  the  uncertainty  of  a  junction  potential 
which  may  be  negligibly  small  or  may  be  as  high  as 
several  hundred  mv.  Osmotic  pressure  and  freez- 
ing point  determinations  provided  confirmatory 
evidence  that  the  activity  of  ions  was  virtually 
identical  in  slurry  and  dialyzate  even  though  the 
suspension  effect  was  exceptionally  large. -Copy- 
right 1971 ,  Biological  Abstracts,  Inc. 
W72-03827 


CHARGE  LOCATION  AS  A  FACTOR  IN  THE 
DEHYDRATION  OF  2:1  CLAY  MINERALS, 

California  Univ.,  Berkeley.  Dept.  of  Soils  and 

Plant  Nutrition. 

H.  E.  Doner,  and  M.  M.  Mortland. 

Soil  Sci  Soc  Amer  Proc.  35  (2):  360-362.  Dlus.  1971. 

Identifiers:  Charge,  Clay,  Dehydration,  Factor, 

Location,  Minerals. 

Water  was  removed  from  Cu  (ID-saturated 
smectites  by  methanol  when  the  isomorphic  sub- 
stitution was  in  the  octahedral  layer.  However,  Cu 
(Il)-saturated  tetrahedrally  charged  smectites  and 
vermiculites  were  not  completely  dehydrated  by 
this  treatment.  Similarly,  when  (CH3MN+- 
smectites  and  vermiculites  were  degrassed,  only 
those  clays  octahedrally  charged  were  dehydrated. 
Deuteration  of  (CH3)4N-montmorillonite  and 
saponite  showed  the  OD  stretching  frequency  for 
D20  bonded  to  the  silica  surface  was  at  a  higher 
frequency  for  montmorillonite  than  saponite,  in- 
dicating a  stronger  deuterium  bond  to  the  surface 
02  for  the  latter  clay.  Water  was  bonded  with 
greater  energy  to  tetrahedrally  charged  clays, 
possibly  resulting  from  their  more  localized  charge 
on  the  silicate  surface. -Copyright  1971,  Biological 
Abstracts,  Inc. 
W72-03835 


FIELD  MEASUREMENTS  OF  UNSATURATED 
HYDRAULIC  CONDUCTIVITY  BY  INFILTRA- 
TION THROUGH  ARTIFICIAL  CRUSTS, 

Wisconsin  Geological  and  Natural  History  Sur- 
vey, Madison. 

J.  Bouma,  D.  I.  Hillel,  F.  D.  Hole,  and  C.  R. 
Amerman. 

Soil  Sci  Soc  Amer  Proc.  35  (2):  362-364.  IUus.  1971 . 
Identifiers:  Artificial,  Conductivity,  Crusts,  Field, 
Hydraulic,  Infiltration,  Matric,  Measurement, 
Moisture,  Soil,  Suctions,  Tensiometer,  Unsatu- 
rated. 

Field  trials  were  made  to  test  the  applicability  of  a 
proposed  method  for  measurement  in  a  1 -dimen- 
sional flow  system,  where  the  matric  suction 
gradient  is  0.  K-values  were  determined  from  infil- 
tration rates  into  crust-capped  soil  columns  carved 
out  in  situ  30  cm  in  height.  Matric  suctions  were 
measured  with  tensiometers.  Examples  are  given 
for  4  Wisconsin  soil  horizons.-Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-03836 


CONTEMPORARY  SOIL  WEDGE  FORMATION 
IN  WESTERN  SOUTH  DAKOTA, 

South  Dakota  State  Univ.,  Brookings.  Dept.  of 
Plant  Science. 
E.  M.  White. 

Soil  Sci  Soc  Amer  Proc.  35  (2):  306-309.  Dlus.  1971. 
Identifiers:  Formation,  Patterns,  Soil,  South- 
Dakota,  Sub,  Wedge.  Western. 

Subsoil  wedges,  ranging  from  narrow,  dark- 
colored  infusions  of  surface  soil  between  prisms  to 
V-shaped  clay  or  light-colored  sandy  wedges  more 
than  1  m  across,  occur  in  some  semi-arid  soils. 
Light-colored  wedges  usually  form  in  gravelly  sub- 
soils. A  proposed  explanation  of  how  the  wedges 
form  is:  surface  material  falls  downward  into  nar- 
row subsoil  desiccation  cracks,  in  subsequent  cy- 
cles of  rewetting  the  dry  soil,  water  drains  more 
rapidly  into  the  wedge  than  into  the  enclosing  soils 
so  the  wedge  swells  first  and  closes  the  desiccation 
cracks  in  the  adjacent  dry  soil,  the  wedge  widens 
more  at  the  top  to  form  a  V-shape  because  the 
moisture  content  changes  frequently  near  the  soil 
surface  and  growth  ceases  when  individual  sand 
grains  in  the  wedge  are  bridged  by  clay  to  form  sta- 
ble peds  or  the  V-shape  becomes  sufficiently  w  ide 
so  water  flows  down  along  the  inclined  wedge 
boundary  and  wets  and  swells  the  enclosing  soil  as 
rapidly  as  the  center  of  the  wedge.-Copyright 
1971 ,  Biological  Abstracts,  Inc. 
W72-03837 
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CANFIELD  SILT  LOAM,  AND  FRAGIUDALF:  I. 
MACROMORPHOLOGICAL,  PHYSICAL,  AND 
CHEMICAL  PROPERTHiS, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Agronomy. 
F.  P.  Miller,  N.  Holowaychuk,  and  L.  P.  Wilding. 
Soil  Sci  Soc  AmerProc.  35  (2):  319-324.  Illus.  Map. 
1971. 

Identifiers:  Argillans,  Bisequal,  Canfield,  Chemi- 
cal, Fragipan,  Fragiudalf,  Loam,  Macro,  Manage- 
ment, Morphological,  Physical,  Profile,  Runoff, 
Silt,  Soil,  Strontium-90,  Subsurface. 

These  fragipan  soils  derived  from  low-lime  glacial 
till  are  intensively  used  for  both  agricultural  and 
urban  purposes.  Because  this  soil  is  being  used  for 
a  long-term  study  of  the  disposition  of  strontium- 
90  under  natural  conditions  and  because  of  its  clas- 
sification was  unconfirmed,  18  profiles  from  the 
Ohio  Agricultural  Research  and  Development 
Center  at  Wooster  were  described  and  charac- 
terized. The  soil  profile  tended  to  be  bisequal  with 
a  moderately  well-developed,  loam  fragipan  oc- 
curring at  an  average  depth  of  45  cm.  The  bulk 
density  of  the  fragipan  centered  on  1.7,  with 
coarse  fragments  occupying  about  12-16%  by 
volume.  The  Canfield  series  was  found  to  contain 
an  argillic  horizon  above  the  fragipan  and  was 
classed  as  an  Aquic  Fragiudalf  assigned  to  the 
fine-loamy,  mixed,  mesic  family.  The  fragipan 
controls  the  hydraulic  conductivity  of  this  soil, 
resulting  in  lateral-movement  of  percolating  water 
across  the  fragipan  surface  equivalent  to  about 
30%  of  the  total  precipitation.  The  quantity  of  sub- 
surface runoff  which  must  accrue  from  the  long 
slopes,  which  sometimes  exceed  300  m,  poses  a 
major  problem  for  the  use  and  management  of  this 
soil.--Copyright  1971,  Biological  Abstracts,  Inc. 
W72-03839 


METAL  IONS  INTERACTION  WITH  SOILS  OF 
DIFFERENT  GENESIS  AND  PHYSICAL  AND 
CHEMICAL  PROPERTIES, 

Tuskegee  Inst.,  Alabama.  Dept.  of  Agronomy. 
W.  G.  Fleming. 

M  Sc  Thesis,  May  1971.  48  p,  9  fig,  9  tab,  55  ref, 
append.  OWRR  B-028-ALA  (2). 

Descriptors:  *Soil  water  movement,  *Soil  proper- 
ties, *Ion  transport,  'Groundwater,  'Surface 
waters,  Ionization,  Chemical  reactions,  Cation, 
Adsorption,  Metals,  Testing,  Analytical 
techniques,  Hydrogen  ion  concentration,  Water 
chemistry. 

The  movement  of  metal  ions  through  soil  was  stu- 
died concerning  ion  occurrence  in  surface  water 
and  groundwater.  Properties  of  the  soil  that  in- 
fluence the  extent  of  this  movement  in  and 
through  the  soil  are  identified.  Four  soils  of  dif- 
ferent genetic  conditions  were  used  in  the  tests.  A 
zinc  adsorption  and  displacement  study  was  con- 
ducted to  simulate  the  movement  of  metal  ions, 
and  their  occurrence  in  the  soil.  Zinc  was  added  to 
1  gram  of  soil  in  concentrations  from  0.1  to  0.8 
meq  per  10  mis  of  solution  at  pH  5.8.  Zinc  was  ad- 
sorbed by  the  soil  in  three  forms:  exchangeable, 
chelated,  and  nondisplaceable.  Factors  affecting 
the  adsorption  of  metal  ions  included  pH,  cation 
exchange  capacity,  organic  matter  content,  and 
texture  of  the  soil.  Higher  concentrations  of  metal 
ions  were  found  in  groundwater  than  in  surface 
water.  Clay  and  silt  soil  with  high  organic  matter 
content  and  high  cation  exchange  capacity,  and  of 
low  pH  had  a  higher  adsorption  of  metal  ion  than 
sandy  soil  with  low  organic  matter  content  and  low 
cation  exchange  capacity.  (Woodard-USGS) 
W72-03840 


ANALYSIS  OF  GROUNDWATER  FLOW  TO 
DEEP  WELLS  IN  AREAS  WITH  A  NON- 
LINEAR FUNCTION  FOR  THE  SUBSURFACE 
DRAINAGE, 

Institute    for    Land    and     Water    Management 

Research,  Wageningen  (Netherlands). 

For  primary  bibliographic  entry  see  Field  02F. 
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SOME  PROPERTIES  OF  FLOWS  EN  UNSATU- 
RATED SOILS  WITH  AN  EXPONENTIAL  DE- 
PENDENCE OF  THE  HYDRAULIC  CONDUC- 
TIVITY UPON  THE  PRESSURE  HEAD, 

Johns  Hopkins  Univ.,  Baltimore,  Md. 

P  A  C  Raats 

Journal  of  Hydrology,  Vol  14,  No  2,  p  129-138, 

November  1971. 1  fig,  21  ref. 

Descriptors:  *Soil  water  movement,  'Unsaturated 
flow,  'Hydraulic  conductivity,  'Pressure  head, 
Darcys  law,  Hydraulic  models,  Percolation, 
Mathematical  studies. 

A  systematic  development  of  the  consequences  of 
an  exponential  dependence  of  the  hydraulic  con- 
ductivity upon  the  pressure  head  is  presented.  Al- 
ternative expressions  for  the  flux  are  discussed  in 
detail.  For  steady  flows,  partial  differential  equa- 
tions in  terms  of  the  matric  flux  potential,  the  pres- 
sure head,  and  the  total  head  are  derived.  For 
steady,  plane  and  axially  symmetric  flows,  partial 
differential  equations  for  the  stream  function  are 
given.  A  theoretical  basis  for  the  construction  of 
viscous  flow  analogs  for  steady,  plane  and  axially 
symmetric  flows  is  also  presented.  (Knapp-USGS) 
W72-03866 


A   FUNDAMENTAL   MATHEMATICAL   SIMU- 
LATION OF  WATERSHEDS, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  see  Field  02 A. 

W72-03911 


RESEARCH,  DEVELOPMENT,  AND  PROTO- 
TYPE PRODUCTION  OF  AN  ULTRAVIOLET 
SENSING  SOIL  MOISTURE  METER, 

Geotech,  Garland,  Tex. 
J.  B.  Cohen. 

Available  from  NTIS,  Springfield,  Va  22151  AD- 
837  529,  $3.00  in  paper  copy;  $0.95  in  microfiche. 
Army  Engineer  Waterways  Experiment  Station 
Technical  Report  No  67-52  (Geotech,  A  Teledyne 
Company  Contract  Report  No  3-176),  August 
1967.  29  p,  20  fig.  DACA  39-67-C-0028. 

Descriptors:  'Soil  moisture,  'Moisture  content, 
'Ultraviolet  radiation,  'Soil  moisture  meters, 
Analytical  techniques,  Research  and  develop- 
ment, Laboratory  tests,  Instrumentation. 

The  feasibility  of  measuring  moisture  content  of 
soils  was  studied  by  measuring  the  amount  of  ul- 
traviolet light  transmission  through  moisture  con- 
tained in  a  soil  analog  encased  in  a  quartz-granule 
wafer  emplaced  in  the  soil.  Results  obtained  from 
many  combinations  of  soil  analogs  and  system 
geometry  indicate  that  the  concept  is  operationally 
impractical.  Selected  instrumentation  developed 
for  the  program  was  reapplied  to  investigations  of 
promising  variations  of  the  initial  concept.  One 
variation  involved  critical  angle  refractometry. 
Under  laboratory  conditions,  refractometer-type 
systems  repeatedly  yielded  signal  outputs  directly 
correlative  with  the  percent  (moisture)  saturation 
of  all  soil  samples  provided.  This  performance  was 
achieved  independent  of  soil  temperature  and 
variations  in  index  of  refraction  of  the  soil 
moisture.  Field  testing  of  critical  angle  refractome- 
ters  is  necessary  for  establishing  the  performance 
of,  and  specifications  for,  any  operational  units.  A 
promising  configuration  for  field  test  units  was 
prepared.  (Woodard-USGS) 
W72-04048 


2H.  Lakes 


LITTORAL  TRANSPORT  AND  ENERGY  RELA- 
TIONSHIPS, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Detroit,  Mich. 

For  primary  bibliographic  entry  see  Field  02J. 
W72-03581 


PROPERTIES  OF  LONGSHORE  BARS  IN  THE 
GREAT  LAKES, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Detroit,  Mich. 

For  primary  bibliographic  entry  see  Field  02J. 
W72-03586 


SURFACE  WATER  SUPPLY  OF  THE  UNITED 
STATES,  1961-65:  PART  3.  OHIO  RIVER 
BASIN- VOLUME  1,  OHIO  RIVER  ABOVE 
KANAWHA  RTVER. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-03609 


PLANT-AVADLABLE    PHOSPHORUS    STATUS 
OF  LAKES, 

Wisconsin    Univ.,    Madison.    Dept.    of    Water 
Chemistry;  and  Wisconsin  Univ.,  Madison.  Dept. 
of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  05C. 

W72-03742 


BIOLOGY  OF  THE  NORTHERN  PIKE  IN  OAHE 
RESERVODi,  1959  THROUGH  1965, 

Bureau  of  Sport  Fisheries  and  Wildlife,  Pierre, 
S.D.  North  Central  Reservoir  Investigation. 
Thomas  J.  Hassler. 

US  Bur  Sport  Fish  Wildl  Tech  Pap.  29/30.  3-13.  Il- 
lus. Maps.  1969. 

Identifiers:    Biology,   North   Dakota,   Northern, 
Oahe,  Pike,  Reservoir,  South  Dakota. 

Variations  in  length,  weight,  and  maturity  of 
northern  pike  in  Oahe  Reservoir  were  associated 
with  sex  and  year  class.  Females  were  larger  and 
more  numerous  than  males.  Catches  were 
dominated  by  the  1959  and  1962  year  classes;  the 
1964  year  class  was  missing.  Annulus  formation 
began  in  April  and  was  completed  by  July.  Some 
males  formed  an  annulus  before  spawning; 
females  formed  one  after  spawning.  Males 
generally  matured  at  age  I  and  females  at  age  II. 
Since  impoundment,  large  ear  classes  have  been 
associated  with  a  rise  in  water  level  above  previ- 
ous high  levels  in  spring  and  continuation  of  the 
higher  level  through  early  summer.-Copyright 
1971 ,  Biological  Abstracts,  Inc. 
W72-03787 


THE  EFFECT  OF  FISH  PREDATION  ON  THE 
ZOOPLANKTON  OF  TEN  ADIRONDACK 
LAKES,  WITH  PARTICULAR  REFERENCE  TO 
THE  ALEWIFE,  ALOSA  PSEUDOHARENGUS, 

New  York  State  Coll.  of  Agriculture,  Ithaca. 
Brendan  P.  Hutchinson. 

Trans  Amer  Fish  Soc.  100  (2):  325-335.  Illus.  1971. 
Identifiers:  Adirondack,  Alewife,  Alosa-Pseu- 
doharengus,  Bosmina,  Chironomids,  Cyclops, 
Daphnia,  Diaptomus,  Epischura,  Fish,  Holopedi- 
um,  Lakes,  Macrocyclops,  Mesocyclops,  Plank- 
ton, Predation,  Tropocyclops. 

Stomach  contents  of  alewives  collected  in  Black 
Pond  in  1958  consisted  primarily  of  Diaptomus, 
Epischura,  Mesocyclops,  and  Daphnia.  Food  of 
Black  Pond  alewives  in  1966  consisted  mainly  of 
Bosmina,  Holopedium,  cyclopoid  copepods 
(Cyclops,  Macrocyclops,  Tropocyclops),  and 
chironomid  pupae.  Alewife  stomach  contents  were 
compared  with  limnetic  plankton  samples  to  deter- 
mine whether  the  aliwives  were  selective  in  their 
choice  of  food  organisms.  Both  species  and  size 
selectivity  were  observed.  The  evidence  collected 
suggests  that  alewife  predation  was  responsible 
for  a  change  in  the  zooplankton  community  of 
Black  Pond.  The  zooplankton  communities  of  10 
Adirondack  lakes  wereared.  The  species  and  size 
composition  of  these  communities  appeared  to  be 
influenced  by  the  presence  of  planktovorous  fish.- 
-Copyright  1971,  Biological  Abstracts,  Inc. 
W72-03788 


Field  02— WATER  CYCLE 
Group  2H— Lakes 

GROWTH  AND  CONDITION  OF  THE  CARP 
AND  THE  RIVER  CARPSUCKER  IN  AN  AL- 
TERED ENVIRONMENT  IN  WESTERN  KAN- 
SAS 

Nebraska  Forestry  and  Park  Commission,  Lin- 
coln. 

Norman  P.  Stucky,  and  Harold  E.  Klaassen. 
Trans  Amer  Fish  Soc.  100  (2):  276-282. 1971. 
Identifiers:  Carp,  Carpiodes-Carpio,  Carpsucker, 
Condition,       Cyprinus-Carpio,       Environment, 
Growth,  Kansas,  River,  Western. 

This  study  was  designed  to  assess  the  populations 
of  the  carp,  Cyprinus  carpio  Linnaeus,  and  the 
river  carpsucker,  Carpiodes  carpio  (Rafinesque), 
in  Cedar  Bluff  Reservoir,  and  the  Smoky  Hill 
River,  west-central  Kansas.  Three  variables 
growth  rate,  condition  factor,  and  percentage  fat 
content-were  used  to  evaluate  the  2  populations. 
Data  were  collected  from  the  spring  1967  to  the  fall 
of  1968.  Mean  calculated  lengths  of  carp  at  dif- 
ferent ages  in  the  reservoir  were  comparable  to 
lengths  of  fish  in  the  river.  The  growth  of  the  carp- 
sucker was  slightly  greater  in  the  reservoir  than  in 
the  river.  The  condition  coefficients  of  carp  in  the 
river  were  significantly  higher  than  those  of  carp 
in  the  reservoir,  but  no  significant  differences  ex- 
isted between  carpsucker  in  the  2  environments. 
The  percentage  fat  content  of  carp  from  the  river 
was  significantly  greater  than  that  in  the  carp  from 
the  reservoir,  but  the  percentage  fat  content  of  the 
carpsucker  from  the  2  environments  was  not  sig- 
nificantly different.  The  higher  fat  content  and  the 
more  robust  condition  of  the  carp  in  the  river  in- 
dicated that  this  environment  was  more  suitable 
than  the  reservoir  for  this  species.  The  slightly  in- 
creased growth  rate  of  the  carpsucker  in  the  reser- 
voir and  the  similarity  of  the  other  data  imply  that 
the  reservoir  may  be  a  slightly  more  suitable 
habitat  than  the  river  for  this  species.-Copyright 
1971 ,  Biological  Abstracts,  Inc. 
W72-03789 


AGE,  FOOD,  AND  MIGRATION  OF  SEA-RUN 
CUT-THROAT  TROUT,  SALMO  CLARKI,  AT 
EVA  LAKE,  SOUTHEASTERN  ALASKA, 

Alaska  State  Dept.  of  Fish  and  Game,  Juneau. 

Sport  Fish  Div. 

Robert  H.Armstrong. 

Trans  Amer  Fish  Soc.  100(2):  302-306. 1971. 

Identifiers:  Age,  Alaska,  Amphipods,  Cutthroat, 

Eva,  Food,  Insects,  Lake,  Migration,  Salmo-Clar- 

ki,  Sea-Run,  Stickleback,  Trout. 

Information  was  collected  on  sea-run  S.  clarki 
from  the  Eva  Lake  system  on  Baranof  Island, 
Southeastern  Alaska.  Migrations  of  1210  to  1594 
out-migrants  and  1203  to  1682  in-migrants  were 
recorded  at  a  weir  across  the  outlet  of  Eva  Lake. 
Migration  peaks  occurred  in  mid-May  (out- 
migrants)  and  mid-Sept,  to  early  Oct.  (m- 
migrants).  No  movement  of  cutthroat  was  noted  at 
the  weir  from  Dec.  through  Feb.  Ages  of  out- 
migrant  cutthroat  ranged  from  3  to  10,  with  the 
majority  showing  5,  6,  and  7  annuli  on  their 
otoliths.  The  numbers  of  annuli  considered  to  be 
formed  prior  to  smolt  migration  were  2  (3%),  3 
(80%)  and  4  (17%).  Stomach  contents  consisted 
primarily  of  salmon  young  and  insects  during  the 
summer  and  stickleback  and  insects  during  the 
winter  in  Eva  Lake.  The  fish  fed  mostly  on  insects 
during  their  out-migration  and  amphipods  and  sal- 
mon young  in  salt  water.  Results  of  the  Eva  Lake 
Study  and  other  studies  on  sea-run  cutthroat  are 
compared.-Copyright  1971,  Biological  Abstracts, 
Inc. 
W72-03792 


FOOD  HABITS  AND  FEEDING  CHRONOLOGY 
OF  YOUNG  WHITE  CRAPPIE,  POMOXIS  AN- 
NULARIS RAFINESQUE,  IN  CONOWINGO 
RESERVOIR, 

Alabama  Cooperative  Fishery  Unit,  Auburn,  Ala. 
Dilip  Mathur,  and  Timothy  W.  Robbins. 
Trans  Amer  Fish  Soc.  1 00  (2) :  307-3 1 1 .  1 97 1 . 
Identifiers:      Alona,      Bosmina,      Chronology, 
Conowingo,  Crappie,  Cyclops-Spp,  Daphnia-Spp, 


Diaptomus,  Feeding,  Food,  Habits,  Leptodora, 
Pomoxis- Annularis,  Reservoir,  River  Susquehan- 
na, White,  Young. 

In  Conowingo  Reservoir  most  of  the  food  con- 
sumed by  young  white  crappie  over  one  24-hour 
period  was  eaten  during  daylight  hours,  most  of  it 
during  the  morning  and  early  afternoon.  The  max- 
imum number  of  organisms  was  present  during 
mid-afternoon.  Daphnia  spp.  and  Cyclops  spp. 
were  the  most  important  food  items.  The  con- 
sumption of  these  items  changed  significantly  over 
the  24-hr  period  of  study.  It  was  estimated  that  the 
food  items  eaten  by  young  white  crappie  passed 
through  the  stomach  in  14  to  17  hr.  Data  on 
seasonal  food  studies  of  young  white  crappies  in- 
dicated that  they  fed  exclusively  on  zooplankton 
in  most  months.  Daphnia  spp.  were  important  in 
the  diet  in  June  through  Oct.  Cyclops  spp.  were 
important  in  Sept.  through  April.  Chironomid  lar- 
vae and  pupae  were  most  eaten  in  April  and  May. 
Bosmina  sp.,  Leptodora  sp.,  Alona  sp.,  Diaptomus 
sp.,  amphipods,  mayfly  nymphs,  and  algae  were 
also  eaten  seasonally  in  small  quantities.  The  diet 
was  more  varied  in  late  fall,  winter,  and  early 
spring  months  than  in  the  summer.  Feeding  activi- 
ty was  highest  in  May  through  Oct.-Copyright 
1971,  Biological  Abstracts,  Inc. 
W72-03793 


ENVIRONMENTAL  INFLUENCES  ON  EX- 
TENDED SPAWNING  OF  RAINBOW  TROUT 
(SALMO  GAIRDNERI), 

Department  of  Lands  and  Forests,  Toronto  (On- 
tario). 

Douglas  P.  Dodge,  and  Hugh  R.  MacCrimmon. 
Trans  Amer  Fish  Soc.  100  (2):  312-318.  JUus.  Map. 
1971. 

Identifiers:  Environmental  ,  Extended,  Rainbow, 
Salmo-Gairdneri,  Season,  Spawning,  Tempera- 
ture, Trout. 

Variations  in  discharge  and  water  temperature  in- 
fluenced movements  of  spawning  rainbow  trout 
between  Lake  Huron  and  Bothwell's  Creek. 
Adults  entered  the  stream  between  29  Oct.  and  15 
May,  with  numerical  peaks  in  late  Dec,  and 
between  16  Feb.  and  early  April,  following  major 
freshets  and  associated  rising  water  temperatures. 
Between  31  Jan.  and  13  Feb.,  during  a  period  of 
minimal  stream  discharge  and  low  water  tempera- 
tures to  0.3  C,  no  new  fish  entered  the  stream,  but 
spent  and  spawning-scarred  fish  moved 
downstream,  and  disappeared  after  a  mid-Feb. 
freshet.  Spent  trout  of  the  later  run  moved 
downstream  during  late  April  and  early  May. 
Spawning  occurred  first  on  27  Dec.  in  the  upper 
reaches  at  6  C,  and  by  early  Jan.  elsewhere  in  the 
stream.  Activity  increased  with  rising  water  tem- 
peratures, peaking  during  late  March  and  early 
April  at  water  temperatures  of  6  to  8  C.  Aborted 
attempts  at  spawning  occurred  on  2  June.  Viable 
eggs  resulted  from  Dec.  and  Jan.  spawning  at 
water  temperatures  of  0.3  and  2.0  C.-Copyright 
1971 ,  Biological  Abstracts,  Inc. 
W72-03794 


SURVIVAL  OF  HAND-REARED  MALLARDS 
(ANAS  PLATYRHYNCHOS)  ON  ARTIFICIAL 
FARM  PONDS, 

Kennedy  High  School,  Bloomington,  Minn. 
Lawrence  L.  Thomforde. 
J  Minn  Acad  Sci.  37  (1):  23-26. 1970/1971. 
Identifiers:  Anas-Platyrhynchos,  Artificial,  Band, 
Farm,  Hand,  Mallards,  Ponds,  Reared,  Recove- 
ries, Survival. 

The  survival  of  hand-reared,  game-farm  mallards 
released  on  artificial  farm  ponds  was  studied  in 
Goodhue  County,  Minnesota.  Of  the  300  ducklings 
released  each  year  from  1965  through  1967,  an 
average  of  45%  survived  until  most  were  capable 
of  flying.  More  ducklings  survived  when  released 
on  ponds  fenced  from  livestock  than  on  unfenced 
ponds.  Grazing  livestock  severely  reduce  cover 
vegetation  around  unfenced  ponds.  A  total  of  3.7% 
of  the  bands  were  recovered.  The  1st  yr  recoveries 


represent  64%  of  all  the  bands  reported.  Thirty- 
nine  per  cent  of  the  band  recoveries  occurred 
within  15  mi.  of  the  release  site.-Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-03797 


PHOSPHORUS-33  AUTORADIOGRAPHY  USED 
TO  MEASURE  PHOSPHATE  UPTAKE  BY  IN- 
DIVIDUAL ALGAE, 

Alaska  Univ.,  College.  Inst,  of  Marine  Science. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-03810 


A  PRELIMINARY  STUDY  ON  THE  UTDLIZA- 
TION  OF  LAMINAR  JET  FLOWS  FOR 
REMOVAL  OF  BENTHIC  DEPOSITS, 

Massachusetts  Univ.,  Amherst.  Water  Resources 
Research  Center. 
A.  M.  Shen,  and  J.  M.  Colonell. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-206  195,  as  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Massachusetts  Water 
Resources  Research  Center  Publication  No  18, 
1971.  31  p,  7  fig,  6  tab,  10  ref,  append.  OWRR  B- 
005-Mass  (3). 

Descriptors:     'Benthos,     'Dispersion,     'Lakes, 

•Laminar  flow,  'Jets,  Methodology,  Laboratory 

tests,  Flumes,  Sedimentation,  Reynolds  number, 

Reservoirs. 

Identifiers:  Benthic  deposit  removal. 

One  of  the  most  signif  iciant  problems  produced  by 
bottom  deposits  is  the  gradual  depletion  in  water 
storage  capacity.  A  portion  of  bottom  sediments, 
termed  benthic  deposits,  with  specific  gravity  oniy 
slightly  greater  than  water  will  eventually  settle 
down  in  a  layer  over  the  other  bottom  deposits  or 
remain  suspended  in  a  thin  layer  just  above  the 
lake  or  reservoir  bottom.  The  object  of  this  study 
was  to  consider  the  removal  of  the  benthic 
deposits  with  minimum  disturbance  to  the  sur- 
rounding water.  A  small  flume  was  used  in  the 
laboratory  to  examine  the  possibility  of  employing 
a  laminar  jet  for  the  removal  of  benthic  deposits. 
The  following  conclusions  were  drawn  from  the 
experiments:  (1)  laminar  jet  flow  could  be 
developed  in  the  flume  when  the  Reynolds  number 
in  the  inlet  jets  was  between  300  and  500;  (2)  the 
length  and  velocity  of  laminar  jet  flow  were  ap- 
parently affected  only  by  the  Reynolds  number  in 
the  inlet  jets  and,  to  some  extent,  by  the  flume 
width;  and  (3)  the  laminar  jet  flow  has  the  capabili- 
ty to  scour  and  transport  sediments  of  specific 
gravity  as  high  as  1.91.  (Woodard-USGS) 
W72-03860 


THE      LAKE      ERJE      CONGRESS      -      THE 
PROCEEDINGS  OF  THE  FIRST  SESSION. 

Great  Lakes  Research  Inst.,  Erie,  Pa. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-03947 


GEOCHEMICAL  CYCLES  INVOLVING 
FLORA,  LAKE  WATER,  AND  BOTTOM  SEDI- 
MENTS, 

Maine  Univ.,  Orono.  Water  Resources  Research 

Center. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-03987 

THE  EFFECTS  OF  SELECTED  FUNGICIDES 
AND  SOIL  FUMIGANTS  UPON  THE 
MICROFUNGI  OF  A  CATTAIL  MARSH, 

Wisconsin  State  Univ.,  Oshkosh.  Dept.  of  Biolo- 
gy. 

For  primary  bibliographic  entry  see  Field  05C. 
W72-03992 

THE  LAKE  NOQUEBAY  PROJECT:  AN  EX- 
PERIMENT IN  PROBLEM-ORIENTED 
RESEARCH  AND  COMMUNITY  SERVICE, 

Wisconsin  Univ.,  Green  Bay. 

For  primary  bibliographic  entry  see  Field  06B. 
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W72-03993 

GEOCHRONOLOGY  OF  LAKE  SEDIMENTS, 

Tata  Inst,  of  Fundamental  Research,  Bombay  (In- 
dia). 

For  primary  bibliographic  entry  see  Field  02J. 
W72-04028 


FINGER-RAFTING    IN    FRESH-WATER    ICE: 
OBSERVATIONS  IN  LAKE  SUPERIOR, 

Minnesota  Univ.,  Duluth.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  02C. 
W72-04044 


INSECTICIDE  ADSORPTION  BY  LAKE  SEDI- 
MENTS AS  A  FACTOR  CONTROLLING  INSEC- 
TICIDE ACCUMULATION  IN  LAKES, 

Wisconsin  Univ.,  Madison.  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-04081 


NUMERICAL  STUDIES  OF  UNSTEADY  FLOW 
IN  THE  JAMES  RIVER, 

Virginia    Polytechnic    Inst,    and    State    Univ., 

Blacksburg.  Dept.  of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  02E. 

W72-04084 

21.  Water  in  Plants 


THE  PROTOPLASMIC  BASIS  FOR  DROUGHT 
RESISTANCE:  A  QUANTITATIVE  APPROACH 
FOR  MEASURING  PROTOPLASMIC  PROPER- 
TIES, 

Minnesota  Univ.,  St.  Paul.  Dept.  of  Horticultural 

Science. 

For  primary  bibliographic  entry  see  Field  03F. 

W72-03670 


EFFECT  OF  CCC  ON  SOME  MORPHOLOGI- 
CAL AND  PHYSIOLOGICAL  TRAITS  AND 
YIELD  OF  WHEAT  UNDER  A  SEMIARID  CLI- 
MATE, 

Novi     Sad     Univ.     (Yugoslavia).     Agricultural 

Research  Inst. 

For  primary  bibliographic  entry  see  Field  03F. 

W72-03694 


results  generated  by  the  2  parameters,  systematic 
errors  inherent  in  relative  conductivity  measure- 
ments are  discussed.  Angiosperm  results  from 
both  types  of  data  are  in  good  agreement.  (Casey- 
Arizona) 
W72-03695 


ROOT-SHOOT  RATIOS  OF  NATIVE  FOREST 
HERBS  AND  ZEA  MAYS  AT  DD7FERENT  SOIL- 
MOISTURE  LEVELS, 

For  primary  bibliographic  entry  see  Field  03F. 
W72-03701 


ECOLOGICAL  STUDDZS  IN  THE  VEGETATION 
OF  THE  SUDAN  H.  THE  ECOLOGICAL  RELA- 
TIONSHIPS OF  THE  VEGETATION  OF  KHAR- 
TOUM PROVINCE, 

Khartoum  Univ.  (Sudan).  Dept.  of  Botany. 

M.  Obeid,  and  A.  Mahmoud. 

Vegetation,  Vol  23,  No  3-4,  p  177-198, 1971 .  10  fig, 

2  tab,  22  ref . 

Descriptors:  *Xerophytes,  *Microenvironment, 
'Grazing,  'Ecological  distribution,  'Biological 
communities,  Soil  moisture,  Soil  types,  Topog- 
raphy, Runoff,  Arid  lands,  Foreign  countries, 
Vegetation,  Limiting  factors,  Goats. 
Identifiers:  'Sudan,  'Overgrazing. 

In  the  floristically  poor  arid  region  around  Khar- 
toum, topography,  soil  type  and  water  availability 
seem  to  be  the  major  factors  in  the  distribution  of 
the  13  recognized  plant  communities.  Small  local 
differences  in  the  topography  control  the  direction 
of  water,  thus  increasing  the  water  of  1  area  at  the 
expense  of  another.  This  is  confirmed  by  descrip- 
tions of  plant  distributions  in  each  community 
relative  to  critical  environmental  factors.  Besides 
physical  conditions,  grazing,  and  other  forms  of 
human  interference  operate  on  the  vegetation  of 
the  area.  Extensive  grazing  destroys  the  palatable 
species  and  provides  a  chance  for  non-palatable 
species  to  invade  and  to  dominate.  This  was  illus- 
trated by  maps  of  the  distribution  of  both  types  of 
plants  within  10  square  mile  quadrats  in  disturbed 
areas.  In  partially  protected  enclosures,  the  densi- 
ty and  productivity  of  a  palatable  grass,  Panicum 
turgidum,  were  far  greater  than  in  adjoining  over- 
grazed areas.  Goats  are  the  most  destructive 
grazers.  Wood  cutting  for  fuel  is  also  an  extremely 
destructive  practice.  (Casey-Arizona) 
W72-03709 


tive  shoots  after  inflorescence  elevation,  started 
tillering  from  rhizomes  and  proaxis  for  both  spe- 
cies, and  decreased  the  length  of  the  3rd  and  4th 
internodes  of  sideoats  grama.  Figures  show 
lengths  of  morphological  measurements.  (Popkin- 
Arizona) 
W72-03710 


ENERGY  LEVELS  OF  WATER  IN  A  COMMU- 
NITY OF  PLANTS  AS  INFLUENCED  BY  SOIL 
MOISTURE, 

Agricultural  Research  Service,  Kimberly,  Idaho. 
J.  W.  Cary. 

Ecology,  Vol  52,  No  4,  p  710-715,  Summer  1971.  1 
fig,  Href. 

Descriptors:  'Soil  moisture,  'Xerophytes,  'Plant 
root  systems,  'Soil-water-plant  relationships, 
'Drought  resistance,  Leaves,  Sugar  beets, 
Metabolism,  Drought  tolerance,  Plant  physiology, 
Loams,  Photosynthesis,  Semiarid  climates,  Idaho, 
Germination,  Irrigation  practices. 
Identifiers:  'Plant  water  potential,  'Soil  water 
potential,  'Seedlings. 

There  are  two  important  plant  drought  resistance 
mechanisms:  (1)  vigorous  and  competitive  root 
systems,  (2)  physiological  adaptations  permitting 
survival  and  growth  at  very  low  water  potentials. 
Data  is  lacking  on  the  relative  importance  of  these 
mechanisms.  Rows  of  sugar  beet  (Beta  vulgaris) 
seedlings  were  established  in  south-central  Idaho 
on  Portneuf  silt  loam  soil.  All  other  plants  that  ger- 
minated from  natural  seed  in  the  soil  were  allowed 
to  grow,  which  included  about  8  other  wild  and 
cultivated  species.  In  late  June  the  area  was  ir- 
rigated and  divided  in  half,  with  1  plot  being  ir- 
rigated throughout  the  summer.  The  other  plot  was 
not  irrigated  until  the  middle  of  August  when  it 
was  subdivided  and  1/2  was  watered.  Soil  and  leaf 
water  potentials  were  continuously  monitored. 
Throughout  the  study  the  most  drought-tolerant 
plants  were  those  with  the  largest,  most  fibrous 
and  the  most  penetrating  root  systems.  The  water 
potentials  of  these  plants  decreased  sharply  during 
the  middle  of  the  day,  suggesting  that  they  con- 
tinued to  exchange  water  vapor,  oxygen,  and  car- 
bon dioxide  with  the  surrounding  air  during  most 
of  the  day.  This  indicated  that  they  continued  to 
grow  during  periods  of  low  water  potential.  Ap- 
parently the  drought  tolerant  plants  utilized  most 
drought  resistance  mechanisms.  (Casey-Arizona) 
W72-0371 1 


HYDRAULIC  CONDUCTIVITY  IN  TREES, 

Canterbury  Univ.,  Christchurch  (New  Zealand); 

and  Lincoln  Coll.,  Canterbury  (New  Zealand). 

R.W.Heine. 

Journal  of  Experimental  Botany,  Vol  22,  No  72,  p 

503-511,  August  1971.  4  tab,  25  ref. 

Descriptors:  'Hydraulic  conductivity,  'Trees,  *X- 

ylem,  'Flow  measurements,  Conifers,  Deciduous 

trees,   Flow   rates,   Flow   resistance,   Estimating 

equations. 

Identifiers:  'Angiosperms,  'Relative  conductivity. 

Specific  conductivity  is  no  longer  considered  an 
acceptable  parameter  in  measuring  tree  stem  water 
flow.  Relative  conductivity  has  restricted  useful- 
ness. Relative  conductivity  has  the  dimensions 
length  squared,  and  is  inversely  proportional  to 
xylem  cross-sectional  area.  Analysis  of  relative 
conductivity  data  from  various  studies  allows  the 
following  generalizations:  (1)  members  of  the 
same  genus  may  show  widely  different  values;  (2) 
higher  values  are  found  only  in  deciduous  trees; 
(3)  conifers  cannot  be  distinguished  from  the 
broad-leaved  evergreens  on  the  basis  of  this 
parameter;  (4)  the  final  height  of  a  species  cannot 
be  correlated  with  its  relative  conductivity.  Con- 
ductivity, which  has  the  dimension  (length  cubed  x 
time)/mass,  is  directly  proportional  to  the  total 
lumen  area.  In  a  stem  containing  vessels  of  varied 
diameter  the  mean  vessel  area  is  defined  by  an  ex- 
pression which  takes  account  of  Poiseuilles  equa- 
tion. A  relationship  between  conductivity  and  rela- 
tive conductivity  is  established.  In  comparing  the 


DEVELOPMENTAL  MORPHOLOGY  OF 
SWITCHGRASS  AND  SIDEOATS  GRAMA, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Range 

Science 

P.  L.  Sims,  L.  J.  Ayuko,  and  D.  N.  Hyder. 

Journal  of  Range  Management,  Vol  24,  No  5,  p 

357-360,  1971. 4  fig,  6  ref. 

Descriptors:  'Plant  growth,  'Plant  morphology, 
'Crop  response,  'Switchgrass,  'Grama  grasses, 
Grasses,  Colorado,  Measurement,  Vegetation  ef- 
fects, Flowering,  Rhizomes,  Plant  growth  regula- 
tors, Crop  production,  Forages,  Cultivation. 
Identifiers:  'Sideoats  grama,  'Growth  rhythm, 
'Plant  utilization,  Vegetative  expansion,  Mowing, 
Proaxis  buds,  Herbage  production,  Plant 
reproduction,  Plant  shoots,  Inflorescence,  Inter- 
nodes, Semiarid  lands. 

Two  important  grass  plant  characteristics  are 
growth-rhythm  and  response  to  utilization. 
Developmental  morphology  of  switchgrass  and 
sideoats  grama  were  investigated  in  a  semiarid  re- 
gion of  eastern  Colorado.  Morphological  measure- 
ments were  made  from  plant  material  collected 
randomly.  Vegetative  expansion,  floral  develop- 
ment, and  responses  to  mowing  were  studied. 
Vegetative  expansion  in  switchgrass  was  by 
rhizomes,  proaxis  buds,  and  continuation  of  ar- 
rested growth.  Expansion  in  sideoats  grama  was 
by  proaxis  buds  and  continuation  of  arrested 
growth.  Mowing  at  about  3cm  aboveground 
decreased  herbage  production,  stopped  reproduc- 


PHENOLOGY  AND  CONTROL  OF  COMMON 
BROOMWEED  ON  TEXAS  RANGELANDS, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Range  Science. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-03714 


TECHNIQUES  FOR  MEASURING  PLANT 
DROUGHT  STRESS, 

Nebraska  Univ.,  Lincoln,  Dept.  of  Horticulture 

and  Forestry. 

C.  Y.  Sullivan. 

In:  Drought  Injury  and  Resistance  in  Crops,  CSSA 

Special  Publication  No.  2,  p.  1-18, 1971. 134  ref. 

Descriptors:  'Drought  resistance,  'Leaves,  'In- 
strumentation, 'Water  balance,  'Laboratory  tests, 
Stomata,  Turgidity,  Moisture  stress,  Measure- 
ment, Plant  physiology,  Soil-water-plant  relation- 
ships. 

Identifiers:  'Relative  water  content,  'Water 
potential. 

Measurements  of  drought  resistance  and  drought 
stress  have  been  bottlenecks  in  the  problem  of 
drought  research.  Drought  research  has  lagged 
because  much  of  the  past  research  on  plant 
responses  to  drought  stress  has  been  based  on  soil 
moisture  rather  than  on  plant  water  status.  It  is 
necessary  that  plant  water  stress  be  directly  mea- 
sured in  all  future  research.  Although  several  such 
measuring  methods  exist,  all  have  advantages  and 
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disadvantages  and  there  is  no  single  method  or 
combination  of  methods  which  has  gained  univer- 
sal acceptance.  The  various  plant  parameters 
which  can  be  measured  are  described  along  with 
measurement  techniques,  their  disadvantages,  and 
interpretation  of  the  results.  These  include:  rela- 
tive water  content,  water  potential,  leaf  density, 
osmotic  potential,  stomatal  closure  and  leaf  diffu- 
sive resistance,  and  desiccation  tolerance.  (Casey- 
Arizona) 
W72-03758 


SUMMER   FOODS   OF   THE   CYPRINID   FISH 
SEMOTILUS  ATROMACULATUS, 

Nevada  Univ.,  Las  Vegas.  Dept.  of  Biology. 
Willard  E.  Barber,  and  W.  L.  Minckley. 
Trans  Amer  Fish  Soc.  100  (2):  283-289.  IUus.  1971. 
Identifiers:    Cyprinid,    Dipterans,    Ephemerop- 
terans,  Fish,  Foods,  Larvae,  Mollusks,  Semotilus- 
Atromaculatus,  Summer. 

Aquatic  larvae  and  pupae,  fishes,  and  molluscs 
together  contributed  95%  of  the  stomach  contents 
of  creek  chubs  from  headwaters  of  the  Mississippi 
River,  Clearwater  County,  Minnesota,  during  the 
summer  of  1965.  As  fish  grew  the  changes  in  food 
items  were  from  ephemeropteran  nymphs  and 
smaller  dipterans  to  larger  caddisfly  and  dipteran 
larvae,  and  then  fishes.  Chubs  feed  generally  in 
proportion  to  availability  of  food  organisms. 
Fishes  fed  most  intensively  during  early  evening 
and  least  in  the  morning.  As  summer  progressed,  a 
reduction  in  feeding  intensity  occurred. -Copy- 
right 1971 ,  Biological  Abstracts,  Inc. 
W72-03790 


PROPAGATION  OF  CHIRONOMID  LARVA  AS 
FOOD  FOR  FISH  FRY, 

Fish  Culture  Research  Station,  Dor  (Israel). 

A.  Yashouv. 

Bamidgeh.  22  (4):  101-105.  IUus.  1970. 

Identifiers:  Asbestos,  Chironomid,  Fish,  Food, 

Fry,  Larva,  Pans,  Propagation. 

Shallow  asbestos  pans  (1  m  in  diameter  and  6  cm 
deep)  were  lined  with  light  soil,  beach  sand,  etc. 
and  used  as  culture  vessels  for  growing  large  num- 
bers of  chironomid  larvae.  Water  was  passed 
slowly  through  the  pans,  and  organic  fertilizer, 
such  as  chicken  manure,  was  used  to  enrich  the 
culture  water.  Adult  chironomids  were  attracted 
by  the  odor  of  the  fertilizer  and  laid  eggs  in  large 
numbers.  Thinning  of  the  larvae  was  accomplished 
weekly  or  more  often.  Yields  were  about  250-375 
g/m  sq/wk.  Under  plastic  the  cultures  could  be 
kept  going  all  year.-Copyright  1971,  Biological 
Abstracts,  Inc. 
W72-03796 


THE  THEORETICAL  BASIS  AND  PRACTICAL 
APPLICATION  OF  A  NEW  METHOD  OF 
SELECTION  FOR  DETERMINING  WATER 
DEFICIENCY  IN  PLANTS, 

Jozsef  Attile  Univ.,  Szeged  (Hungary).  Dept  of 
Plant  Physiology. 
G.Palfi.and  J.  Juhasz. 
Plant  Soil.  34  (2):  503-507.  Illus.  1971. 
Identifiers:  Amino-Acids,  Chromatography,  Defi- 
ciency,  Determining,  Isatine,   Leaves,  Method, 
New,    Plants,    Proline,    Selection,    Theoretical, 
Treatment. 

On  the  basis  of  new  theoretical  considerations,  a 
new  and  reliable  method  was  elaborated  for  the 
rapid  determination  of  water  dificit  in  plant  cul- 
tures. In  paper-chromatograms  of  plants  optimally 
supplied  with  water  free  proline  is  shown  to  be 
present  in  very  small  amounts,  usually  only  as 
traces.  Comparative  experiments  showed  that  in 
cases  of  water  shortage  the  proline  content  of  the 
leaves  of  the  plant  strikingly  increases.  This  com- 
monly occurs  in  every  phase  of  development  of 
mono-  and  dicotyledons.  Drought-resistant  plants 
synthetize  more  proline  than  varieties  less  re- 
sistant to  water  deficit  when  equally  water  defi- 
cient. By  a  method  which  does  not  require  chro- 


matography the  procedure  of  tests  has  been  ac- 
celerated so  that  leaf  extract  containing  amino  acid 
mixture  was  dropped  onto  a  chromatogram  paper 
and  immediately  treated  with  isatine.  In  this  test 
the  effect  of  slight,  permanent  or  medium  water 
deficit  upon  proline  content  is  so  great  that  ex- 
tracts react  with  isatine  to  give  an  intense  dark 
blue  color  which  suppressed  the  reddish-brown 
color  of  other  amino  acids.  To  avoid  the  necessity 
of  preparing  isatine  reagent  frequently,  because  it 
loses  its  amino-acid  sensitivity  very  rapidly,  a  new 
isatine  solution  was  formulated.  The  isatine-paper 
indicator  prepared  with  this  solution  keeps  its 
reactivity  with  amino  acids  5-6  mo.  An  unusually 
high  proline  concentration  occurs  also  if  the  salt 
content  of  irrigation  water  or  soil  is  high.  The  in- 
crease of  the  proline  level  indicates,  therefore, 
physiological  dryness.-Copyright  1971,  Biological 
Abstracts,  Inc. 
W72-03809 


REMOTE  DETECTION  OF  MOISTURE 
STRESS:  FIELD  AND  LABORATORY  EXPERI- 
MENTS, 

Iowa  State  Univ.,  Ames.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  07B. 
W72-04021 
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ANALYSIS  OF 

TRACER      (RIST) 


PROCESSING  AND 

RADIOISOTOPIC      SAND 
STUDY  DATA, 

Oak  Ridge  National  Lab.,  Tenn.  Instrumentation 
and  Controls  Div. 

H.  R.  Brashear,  E.  H.  Acree,  F.  N.  Case,  P.  A. 
Turner,  and  D.  B.  Duane. 

In:  Proceedings  of  the  Twelfth  Coastal  Engineer- 
ing Conference,  September  13-18,  1970,  Washing- 
ton, D  C,  Volume  2;  American  Society  of  Civil  En- 
gineers, New  York,  N  Y,  p  821-830,  1970.  7  fig. 

Descriptors:  'Computer  programs,  "Data 
processing,  "Tracers,  *Sediment  transport.  Sedi- 
mentation, Tagging,  Tracking  techniques,  Sands, 
Radioactivity  techniques.  Radioisotopes,  Coastal 
engineering. 
Identifiers:  Sediment  tracers. 

Data  collected  during  Radioisotopic  Sand  Tracer 
field  tests  are  processed  through  digital  compu- 
ters. Data  treatment  requires  computing  and 
plotting  the  detector  position  and  correcting  the 
corresponding  radiation  count  rates.  The  field  data 
are  recorded  on  punched  paper  tape  and  trans- 
ferred to  magnetic  tape  for  input  to  data  reduction 
programs.  Navigation  ranges  are  converted  to 
rectangular  geographical  coordinates.  Computer 
programs  construct  a  count  rate  surface  from  data 
collected  along  track  lines.  This  technique 
facilitates  machine  contouring  and  enables  numer- 
ical integration  of  the  count  rate  surface.  The  ulti- 
mate goal  is  to  obtain  an  estimate  of  mean 
direction  and  volume  of  littoral  transport.  A  radia- 
tion material  balance  is  to  be  used  to  check  the 
results.  Several  programs  used  to  accomplish 
these  tasks  are  operating  at  the  Coastal  Engineer- 
ing Research  Center  and  the  Oak  Ridge  National 
Laboratory.  (See  also  W72-03078  thru  W72-03114 
and  W72-03572  thru  W72-03607)  (Knapp-USGS) 
W2-03584 


COASTAL  PROCESSES  FROM  SPACE 
PHOTOGRAPHY, 

Virginia  Inst,  of  Marine  Science,  Gloucester  Point. 
M.  M.  Nichols. 

In:  Proceedings  of  the  Twelfth  Coastal  Engineer- 
ing Conference,  September  13-18,  1970,  Washing- 
ton D  C.  Volume  2;  American  Society  of  Civil  En- 
gineers, New  York,  N.Y.,  p  641-649,  1970.  4  fig,  10 
ref. 

Descriptors:  *Remote  sensing,  "Coasts, 
"Beaches,  "Satellites  (Artificial),  Photography, 
Beach  erosion.  Sedimentation,  Path  of  pollutants. 
Surveys,  Data  collection.  Coastal  engineering. 


Identifiers:  Coastal  processes. 

Photographs  taken  from  space  provide  a  new 
source  of  data  concerning  coastal  processes.  By 
utilizing  high  vantage  points  and  broad  views,  or- 
biting space  cameras  can  record  large-scale 
processes  at  short  time  intervals.  Major  outflow 
plumes,  fresh-salt  water  fronts,  turbidity  maxima 
and  massive  effluents  are  among  the  wide  range  of 
features  observed.  Coastal  processes  can  be  evalu- 
ated from  space  photography  and  the  information 
may  also  be  of  use  as  a  supplement  to  field  and 
other  remote  sensing  data.  By  1972  satellite 
photography  should  be  available  on  a  routine  basis 
for  many  coasts  of  the  world.  (See  also  W72-03078 
thru  W72-03114  and  W72-03573  thru  W72-03607) 
(Knapp-USGS) 
W72-03572 


REACH  OF  WAVES  TO  THE  BED  OF  THE 
CONTINENTAL  SHELF, 

Western  Australia  Univ.,  Nedlands.  Dept.  of  Civil 
Engineering. 

R.  Silvester,  and  G.  R.  Mogridge. 
In:  Proceedings  of  the  Twelfth  Coastal  Engineer- 
ing Conference,  September  13-18,  1970,  Washing- 
ton, D.C.  Volume  2;  American  Society  of  CIVIL 
Engineers,  New  York,  N.Y.,  p  651-667, 1970. 6  fig, 
1  tab,  28  ref. 

Descriptors:  "Waves  (Water),  "Sediment  trans- 
port, "Continental  shelf,  "Erosion,  Land  forming. 
Surf,  Geomorphology,  Marine  geology. 

The  physiography  of  Continental  Shelves  and  their 
major  composition  of  sediment  indicate  strongly 
their  terrigeneous  origin  and  their  smoothing  by 
wave  action.  This  premise  is  supported  by  the 
geologic  time  over  which  waves  have  existed  and 
the  mass-transport  velocity  in  these  relatively 
shallow  depths,  particularly  the  net  movement 
within  the  wave  boundary  layer  at  the  bed.  A  wave 
train  arriving  obliquely  to  the  shore  can  transport 
material  along  the  coast,  both  beyond  the  breaker 
line  and  within  the  surf  zone.  For  equal  overall 
discharge  in  the  two  zones,  the  average  sediment 
concentration  offshore  close  to  the  bed  must  be 
reasonably  small,  indicating  that  transport  near  the 
beach  could  be  a  fraction  of  that  from  the  breakers 
to  the  reach  of  the  waves.  This  limit  extends  at 
least  halfway  across  the  Shelf.  (See  also  W72- 
03078  thru  W72-03114,  and  W72-03572  thru  W72- 
03607)  (Knapp-USGS) 
W72-03573 


ISOPACHOUS  MAPPING  OF  THE  LOWER 
PATUXENT  ESTUARY  SEDIMENTS  BY  CON- 
TINUOUS SEISMIC  PROFILING  TECHNIQUES, 

Naval  Oceanographic  Office,  Washington,  DC. 
N.  T.  Stiles,  and  D.  R.  Wiesnet. 
In:  Proceedings  of  the  Twelfth  Coastal  Engineer- 
ing Conference,  September  13-18,  1970,  Washing- 
ton, D.C,  Volume  2;  American  Society  of  Civil 
Engineers,  New  York,  NY,  p  669-686,  1970.  10  fig, 
1  tab,  10  ref. 

Descriptors:    "Sounding,    "Estuaries.    "Surveys, 
•Acoustics,  "Silting.  Channel  morphology.  Sedi- 
mentation, Stratigraphy. 
Identifiers:  Patuxent  Estuary  (Md). 

The  thickness  and  extent  of  the  sediment  cover  in 
the  Patuxent  Estuary  were  determined  using  a 
continuous  seismic  profiling  system.  From  these 
data,  an  isopachous  map  was  prepared.  The 
isopachous  map  provides  the  sub-bottom  informa- 
tion required  to  determine  optimum  locations  for 
placing  test  equipment  on  the  river  bottom.  Mud- 
filled  depressions  are  acoustically  transparent  to 
12-kHz  sound  pulses.  Based  on  the  identification 
of  first  sub-bottom  reflectors,  these  depressions 
are  as  much  as  16  feet  thick.  The  dominance  of  the 
thicker  deposits  east  of  the  channel  and  evidence 
of  a  submerged  terrace  indicates  that  either  the 
channel  has  migrated  to  the  west,  or  that  the  chan- 
nel of  the  Patuxent  River  at  this  location  was 
larger  in  the  past  and  has  subsequently  filled  in 
much  of  the  material  in  the  eastern  edge.  (See  also 
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W72-03078  thru  W72-03114  and  W72-03572  thru 

W72-03607)  (Knapp-USGS) 

W72-03574 


OBSERVATION  OF  SEDIMENT  MOTION  BY 
UNDERWATER-TELEVISION, 

Research  Station  for  Island  and  Coast  Protection, 
Norderney  (West  Germany). 
G.  Luck. 

In:  Proceedings  of  the  Twelfth  Coastal  Engineer- 
ing Conference,  September  13-18,  1970,  Washing- 
ton, D.C.,  Volume  2;  American  Society  of  Civil 
Engineers,  New  York,  N.Y.,  p  687-708,  1970.  11 
fig- 
Descriptors:  *Sediment  transport,  "Sedimenta- 
tion,  *Remote  sensing,  *  Instrumentation,  Sur- 
veys, Underwater,  Photography. 
Identifiers:  Television  (Underwater). 

Sedimentological  processes  of  motion  were  stu- 
died with  underwater  television.  The  processes  of 
motion  were  visible  and  partly  interpretable.  It 
was  not  possible  to  correlate  the  local  current 
velocity,  load,  or  grain  size  distribution  of  the 
sediment.  (See  also  W72-03078  thru  W72-03114 
and  W72-03572  thru  W72-03607)  (Knapp-USGS) 
W72-03575 


THE  HISTORY   OF  THE   DUTCH  COAST  IN 
THE  LAST  CENTURY, 

Rijkswaterstaat-Deltadienst,  The  Hague  (Nether- 
lands). Coastal  Research  Dept. 
W.  T.  Bakker,  and  D.  Sj.  Joustra. 
In:  Proceedings  of  the  Twelfth  Coastal  Engineer- 
ing Conference,  September  13-18,  1970,  Washing- 
ton, D.C.,  Volume  2;  American  Society  of  Civil 
Engineers,  New  York,  NY,  p  709-728,  1970.  18  fig, 
23  ref . 

Descriptors:    *Coasts,   *Deltas,   *Sedimentation, 
"Beach   erosion,    *Coastal   engineering,    Scour, 
Sediment     transport,      Littoral     drift,      Sands, 
Beaches,  Shore  protection,  Shores,  Tides. 
Identifiers:  Netherlands. 

Conclusions  of  this  paper  are:  The  gross  littoral 
drift  along  the  dutch  coast  is  in  the  order  of  1.5  to  2 
million  cu  m/year;  the  resulting  net  drift  is  mostly 
within  the  order  of  accuracy  of  the  computation; 
The  erosion  of  areas  with  groynes  was  much  less 
than  the  erosion  of  adjacent  areas,  this  effect  is 
due  partially  to  lee-side  scour  but  mainly  to 
decreased  erosion  in  the  protected  area;  The  chan- 
nels in  the  outer  deltas  of  the  Wadden  mainly  turn 
clockwise,  which  is  probably  the  direction  of  the 
resultant  transport  there.  (See  also  W72-03078  thru 
W72-03114  and  W72-03572  thru  W72-03607)  (K- 
napp-USGS) 
W72-03576 


STUDIES  ON  THE  SHORE  PROCESS  AND 
WAVE  FEATURES  OF  THE  WESTERN  COAST 
OF  TAIWAN, 

Taiwan  Land  Resources  Development  Commis- 
sion, Taipei. 

K.  S.  T.  Chang,  and  F.  L.  W.  Tang. 
In:  Proceedings  of  the  Twelfth  Coastal  Engineer- 
ing Conference,  September  13-18,  1970,  Washing- 
ton, DC,  Volume  2;  American  Society  of  Civil  En- 
gineers, New  York,  NY,  p  729-737,  1970.  5  fig,  1 
tab. 

Descriptors:  'Sedimentation,  *Erosion,  "Coasts, 
Coastal    engineering,     Paleohydrology,     Coastal 
plains,  Littoral  drift. 
Identifiers:  *Taiwan. 

The  western  coast  of  Taiwan  has  accumulated  a 
vast  area  of  tidal  flats  of  sediment  transported  by 
numerous  torential  streams.  Aerial  photographs 
show  53,800  hectares  of  tidal  land  worth  being 
reclaimed.  This  coast  suffered  from  waves 
generated  by  winter  monsoons  as  well  as  waves 
and  swells  caused  by  typhoons  in  the  summer.  In 
ancient  times  the  sand  supply  exceeded  that  which 


was  eroded.  The  rivers  have  been  regulated  since 
the  beginning  of  this  century  and  soil  conservation 
works  have  been  constructed.  Thus  the  coast  has 
begun  to  erode  because  of  the  sand  supply  which 
has  been  considerably  decreased.  (See  also  W72- 
03078  thru  W72-03114  and  W72-03572  thru  W72- 
03607)  (Knapp-USGS) 
W72-03577 


STUDY  OF  MUDBANKS  ALONG  THE 
SOUTHWEST  COAST  OF  INDIA, 

Kerala  Engineering  Research  Inst.,  Peechi  (India). 
Coastal  Engineering  Div. 
N.  S.  Moni. 

In:  Proceedings  of  the  Twelfth  Coastal  Engineer- 
ing Conference,  September  13-18,  1970,  Washing- 
ton, D.C.,  Volume  2;  American  Society  of  Civil 
Engineers,  New  York,  NY,  p  739-750,  1970.  5  fig, 
9  ref. 

Descriptors:     *Coasts,     *Mud     flats,     *Waves 
(Water),  *Surf ,  Ocean  waves,  Littoral  drift,  Sedi- 
mentation, Tides,  Particle  size. 
Identifiers:  *India,  Mudbanks. 

In  the  Southwest  Coast  of  India,  certain  inshore 
areas  have  a  special  property  of  dampening  wave 
action  and  producing  regions  of  calm  water  even 
during  the  rough  monsoon  season,  due  to  the  dis- 
sipation of  wave  energy  in  the  large  quantity  of 
colloidal  suspension  in  the  region.  These  regions 
are  generally  known  as  the  'Mud  Banks'.  They 
directly  influence  the  equilibrium  conditions  of 
shore.  The  portion  of  the  coast  from  Kozhokode 
to  Trivandrum  where  the  mudbanks  are  confined 
is  coincident  with  an  alluvial  belt  backed  by 
laterite  deposits.  Mudbank  deposits  are  greenish 
black,  cohesive,  and  plastic.  They  consist 
predominantly  of  silt  and  clay  fractions.  The  top 
layer  of  the  bottom  mud  is  in  a  state  of  liquidity. 
(See  also  W72-03078  thru  W72-03114  and  W72- 
03572  thru  W72-03607)  (Knapp-USGS) 
W72-03578 


TURBULENCE  AND  SEDIMENT  CONCENTRA- 
TION DUE  TO  WAVES, 

Tokyo  Univ.  (Japan).  Dept.  of  Civil  Engineering. 
K.  Horikawa,  and  A.  Watanabe. 
In:  Proceedings  of  the  Twelfth  Coastal  Engineer- 
ing Conference,  September  13-18,  1970,  Washing- 
ton, DC,  Volume  2;  American  Society  of  Civil  En- 
gineers, New  York,  NY,  p  751-766,  1970.  12  fig,  1 
tab,  11  ref. 

Descriptors:   "Current  meters,  "Sediment  trans- 
port, "Surf,  "Bed  load,  "Suspended  load,  Ripple 
marks,    Instrumentation,    Turbulence,    Sediment 
load,  Sedimentation,  Beaches. 
Identifiers:  Turbulence  meters. 

A  new  electrolytic  turbulence  transducer  was 
developed  to  measure  the  turbulent  velocity  fluc- 
tuation superposed  on  the  oscillatory  flow  velocity 
in  surf  actions.  The  vertical  distribution  of  turbu- 
lence intensity  is  described  over  one  wave  cycle, 
where  the  turbulence  is  induced  by  ripple  marks 
on  the  movable  bed  of  a  wave  flume.  The  correla- 
tion between  the  turbulence  intensity  and  the 
characteristics  of  sediment  particles  is  given  and 
compared  with  data  such  as  fall  velocity  and  sedi- 
ment concentration.  (See  also  W72-03078  thru 
W72-031I4  and  W72-03572  thru  W72-03607)  (K- 
napp-USGS) 
W72-03579 


EFFECTS  OF  NONUNIFORM  WAVE  ENERGY 
IN  THE  LITTORAL  ZONE, 

Massachusetts  Univ.,  Amherst.  Inst,  of  Coastal 
Research. 

V.  Goldsmith,  and  J.  M.  Colonell. 
In:  Proceedings  of  the  Twelfth  Coastal  Engineer- 
ing Conference,  September  13-18,  1970,  Washing- 
ton, DC,  Volume  2;  American  Society  of  Civil  En- 
gineers, New  York,  NY,  p  767-785,  1970.  15  fig,  1 
tab,  15  ref.  Army  Corps  of  Engineers  Contract 
DACW  72-67-C-0004. 
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Descriptors:    "Beach    erosion,    "Sedimentation, 
"Surf,  "Ocean  waves,  Massachusetts,  Beaches, 
Waves  (Water),  Sand  bars,  Tides. 
Identifiers:  Monomoy  Island  (Mass). 

Monitoring  of  beach  profile  stations  on  the 
northeast  end  of  Monomoy  Island  (Cape  Cod) 
shows  major  variations  in  the  amount  of  erosion 
and  accretion.  A  close  relationship  was  observed 
between  changes  in  the  beach  and  offshore  por- 
tions of  the  profiles.  Three  distinct  types  of  bars 
were  noted:  Subtidal  bars  parallel  to  the  shoreline 
and  located  one  to  two  thousand  feet  off  those 
portions  of  the  shoreline  undergoing  relatively 
small  amounts  of  beach  erosion;  subtidal  bars  per- 
pendicular to  the  shoreline  and  attached  to  areas 
of  the  shore  undergoing  large  amounts  of  erosion; 
and  large  intertidal  bars  oblique  to  the  shoreline 
and  associated  with  the  formation  of  the  ebb-tidal 
delta  and  the  resulting  wave  refraction  patterns. 
The  variations  in  erosion  and  accretion  are  related 
to  the  nonuniform  distribution  of  energy  within  the 
waves.  This  nonuniformity  of  wave  energy  is  at- 
tributed to  refraction  around  the  irregular 
bathmetry  offshore,  and  it  appears  to  produce 
shoreline  protuberances  of  sand  which  are  flanked 
updrift  and  downdrift  by  erosional  zones.  (See 
also  W72-03078  thru  W72-03114  and  W72-03572 
thru  W72-03607)  (Knapp-USGS) 
W72-03580 


LITTORAL  TRANSPORT  AND  ENERGY  RELA- 
TIONSHIPS, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Detroit,  Mich. 
L.  Bajorunas. 

In:  Proceedings  of  the  Twelfth  Coastal  Engineer- 
ing Conference,  September  13-18,  1970,  Washing- 
ton, DC,  Volume  2;  American  Society  of  Civil  En- 
gineers, New  York,  NY,  p  787-798,  1970.  4  fig,  2 
tab,  10  ref. 

Descriptors:  "Sediment  transport,  "Great  Lakes, 
"Littoral  drift,  Lake  Huron,  Beaches,  Sands, 
Statistical  models,  Statistical  methods,  Waves 
(Water),  Currents  (Water),  Sedimentation,  Ero- 
sion, Beach  erosion. 
Identifiers:  St.  Clair  River. 

The  littoral  transport  rates  in  the  Great  Lakes  were 
obtained  by  using  long-term  averages  from  drift 
accumulations  and  by  using  hourly  averages  in  the 
St.  Clair  River  which  receives  sand  from  Lake 
Huron  beaches.  A  combination  of  energy  elements 
and  environmental  factors  consisting  of  wave 
power  and  duration,  current  speed,  and  length  of 
shoreline  produces  the  best  correlation  with  the 
transport  rate.  Dimensional  analysis  expands  the 
process-response  model  by  including  sediment- 
size  and  specific-weight  parameters.  (See  also 
W72-03078  thru  W72-03114  and  W72-03572  thru 
W72-03607)  (Knapp-USGS) 
W72-03581 


SYNOPTIC  OBSERVATIONS  OF  SAND  MOVE- 
MENT, 

Army    Coastal    Engineering    Research    Center, 
Washington,  D.C. 
D.  B.  Duane. 

In:  Proceedings  of  the  Twelfth  Coastal  Engineer- 
ing Conference,  September  13-18,  1970,  Washing- 
ton, DC,  Volume  2;  American  Society  of  Civil  En- 
gineers, New  York,  NY,  p  799-813,  1970.  10  fig,  6 
ref. 

Descriptors:  "Tracking  techniques,  "Sediment 
transport,  "Littoral  drift,  "Surf,  "Beaches,  Sedi- 
mentation, Scour,  Beach  erosion,  Coastal  en- 
gineering, Bed  load,  Radioisotopes,  Tracers,  Sur- 
veys, Tagging. 

Radioisotope  tagging  procedures,  hardware 
development,  field  surveys,  and  data  handling 
techniques  permit  collection  and  analysis  of  over 
12,000  bits  of  sand  transport  information  per  hour 
over  a  survey  track  of  approximately  18,000  feet. 
Data  obtained  with  the  system  can  be  considered 
as  nearby  synoptic  observations  of  sediment  trans- 
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port  in  a  single  environmental  zone  or  in  adjacent 
beach,  surf  and  offshore  zones.  Using  sand  tagged 
with  isotopes  of  gold,  experiments  were  carried 
out  at  several  sites  on  the  California  coast.  Trans- 
port seaward  of  peaking-breaking  waves  is  less 
than  transport  on  the  beach  face,  which  is  less 
than  transport  in  the  plunge  and  surf  zone. 
Because  of  these  differences,  tracing  surveys  con- 
fined to  the  foreshore  or  offshore  zones  produce 
data  only  partially  indicative  of  transport  in  the 
zone  of  immediate  concern  to  coastal  engineers. 
(See  also  W72-03078  thru  W72-03114  and  W72- 
03572  thru  W72-03607)  (Knapp-USGS) 
W72-03582 


AN  UNDERWATER  SURVEY  SYSTEM  FOR 
RADIONUCLIDE-TAGGED  SEDIMENT  TRAC- 
ING, 

Oak  Ridge  National  Lab.,  Tenn. 
E.  H.  Acree,  H.  R.  Brashear,  and  F.  N.  Case. 
In:  Proceedings  of  the  Twelfth  Coastal  Engineer- 
ing Conference,  September  13-18,  1970,  Washing- 
ton DC,  Volume  2;  American  Society  of  Civil  En- 
gineers, New  York,  N  Y,  p  815-820,  1970.  4  fig,  1 
tab. 

Descriptors:  *Tracers,  *Sedimentation,  'Beaches, 
*Surf,  'Tagging,  Radioisotopes,  Radioactivity 
techniques.  Littoral  drift,  Surveys,  Data  collec- 
tions, Sediment  transport,  Instrumentation, 
Coastal  engineering. 
Identifiers:  Sediment  tracers. 

Survey  equipment  was  designed  for  use  in  tracing 
sediment  tagged  with  radionuclides.  The  system 
can  operate  on  the  dry  beach,  in  the  surf,  and  in 
deep  water,  making  it  possible  to  synoptically  ex- 
amine the  beach  face,  surf  zone,  and  off-shore 
marine  environment.  The  ball-shaped  radiation  de- 
tector is  towed  behind  an  amphibious  vessel.  Data 
are  collected  on  punched  tape  at  a  rate  of  one  set 
of  data  (position,  radiation  counts,  time)  every  two 
seconds.  Gold-198  and  xenon-133  are  used  for 
tagging  sand.  (See  also  W72-03078  thru  W72-031 14 
and  W72-03572  thru  W72-03607)  (Knapp-USGS) 
W72-03583 


PROPERTIES  OF  LONGSHORE  BARS  IN  THE 
GREAT  LAKES, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Detroit,  Mich. 
J.  H.Saylor,  and  E.  B.  Hands. 
In:  Proceedings  of  the  Twelfth  Coastal  Engineer- 
ing Conference,  September  13-18,  1970,  Washing- 
ton DC,  Volume  2;  American  Society  of  Civil  En- 
gineers, New  York,  N  Y,  p  839-853,  1970.  10  fig, 
15ref. 

Descriptors:   *Sand  bars,  'Great  Lakes,  'Lake 
Michigan,  'Beaches,  'Water  level  fluctuations, 
Coasts,  Waves  (Water),  Sand  spits,  Sands,  Lakes, 
Geomorphology,  Topography. 
Identifiers:  'Longshore  bars. 

Longshore  bars  are  permanent  features  along  the 
windward  coasts  of  the  Great  Lakes.  Offshore 
bars  migrate  significantly  due  to  changes  in  lake 
level;  a  rise  of  one-half  meter  in  the  surface  of 
Lake  Michigan  between  1967  and  1969  was  accom- 
panied by  a  shoreward  movement  of  bar  crests  and 
troughs  over  a  distance  averaging  30  meters. 
Elevations  of  the  crests  and  troughs  are  also  built 
upward  toward  new  equiblibrium  levels  during  ris- 
ing water  levels,  but  elevating  of  the  crests  lags  the 
increase  in  stage.  Extensive  shore  erosion  occurs 
because  of  the  reduced  effectiveness  of  longshore 
bars  in  dissipating  incident  wave  energy.  The 
average  crest  depth  increases  linearly  in  the 
offshore  direction.  Average  distances  between 
crests  increase  exponentially.  These  relationships 
are  preserved  during  the  bar  growth  and  shifting 
that  accompanies  long  term  changes  in  lake  level. 
Bar  troughs  are  characteristically  crescent  shaped, 
with  no  abrupt  changes  in  slope.  (See  also  W72- 
03078  thru  W72-03114  and  W72-03572  thru  W72- 
03607)  (Knapp-USGS) 
W72-03586 


SOME  SAND  TRANSPORT  PHENOMENA  ON 
COASTS  WITH  BARS, 

Danish  Inst,  of  Applied  Hydraulics,  Copenhagen 
(Denmark). 

M.  Dyhr-Nielsen,  and  T.  Sorensen. 
In:  Proceedings  of  the  Twelfth  Coastal  Engineer- 
ing Conference,  September  13-18,  1970,  Washing- 
ton, D  C,  Volume  2;  American  Society  of  Civil  En- 
gineering, New  York,  N  Y,  p  855-865, 1970.  8  fig,  4 
ref. 

Descriptors:  'Sand  bars,  'Sediment  transport, 
•Littoral  drift,  'Surf,  'Sedimentation,  Erosion, 
Beach  erosion,  Model  studies.  Sands,  Currents 
(Water),  Meanders,  Ocean  waves,  Coastal  en- 
gineering. 
Identifiers:  Offshore  bars. 

Transverse,  secondary  currents  are  superposed  on 
longshore  currents.  Some  examples  of  the  in- 
fluence of  these  relatively  weak  transverse  cur- 
rents may  have  on  the  processes  in  the  shore  zone 
are  discussed.  Transverse  currents  have  a  parallel 
in  the  effect  of  secondary  currents  in  alluvial 
streams,  which  although  weak,  give  rise  to  such 
important  phenomena  as  meandering.  (See  also 
W72-03078  thru  W72-03114  and  W72-03572  thru 
W72-03607)  (Knapp-USGS) 
W72-03587 


LABORATORY  TESTS  OF  LONGSHORE 
TRANSPORT, 

Army    Coastal    Engineering    Research    Center, 
Washington,  D.C. 
J.  C.  Fairchild. 

In:  Proceedings  of  the  Twelfth  Coastal  Engineer- 
ing Conference,  September  13-18,  1970,  Washing- 
ton DC,  Volume  2;  American  Society  of  Civil  En- 
gineers, New  York,  N  Y,  p  867-889,  1970.  13  fig,  4 
tab,  13  ref. 

Descriptors:  'Littoral  drift,  'Sediment  transport, 
'Hydraulic  models,  Model  studies,  Surf,  Waves 
(Water),  Sedimentation,  Currents  (Water),  Coastal 
engineering,  Beaches,  Coasts. 

Tests  were  made  in  a  shore  process  test  basin  with 
waves  approaching  the  toe  of  a  test  beach  at  a  30- 
degree  angle.  Beach  material  was  quartz  sand  with 
median  diameter  of  0.22  millimeter  which  was 
molded  to  a  1  on  10  slope  before  starting  a  test. 
Long  crested  waves  generated  in  a  constant  depth 
of  2.33  feet  traveled  over  the  beach,  shoaled  and 
were  refracted  before  breaking  near  the  shoreline. 
The  breaking  action  caused  the  sand  to  be  trans- 
ported along  the  shore  in  the  direction  of  the 
longshore  component  of  the  wave  energy  flux. 
Transport  rates  of  2  to  170  cubic  yards  per  day 
were  measured.  Analysis  includes  correlation  of 
the  measured  rates  to  the  longshore  wave  energy 
flux,  and  in  some  tests,  to  the  longshore  current. 
(See  also  W72-03078  thru  W72-03114  and  W72- 
03572  thru  W72-03607)  (Knapp-USGS) 
W72-03588 


INFLUENCE  OF  GRAIN  SIZE  ON  LITTORAL 
DRIFT, 

Laboratorio  Nacional  de  Engenhana  Civu,  Lisbon 
(Portugal). 
J.  Castanho. 

In-  Proceedings  of  the  Twelfth  Coastal  Engineer- 
ing Conference,  September  13-18,  1970,  Washing- 
ton DC,  Volume  2:  American  Society  of  Civil  En- 
gineers. New  York,  N  Y,  p  891-898,  1970.  3  fig. 

Descriptors:  'Sediment  transport.  'Littoral  drift, 
'Particle  size,  Bed  load.  Suspended  load,  Sedi- 
mentation, Currents  (Water),  Shear  stress. 
Hydraulic  models,  Coastal  engineering.  Sediment 
discharge. 

Influence  of  grain  size  in  sediment  transport  de- 
pends on  flow  conditions.  For  bed  load  transport  a 
maximum  probably  exists  for  load  discharge  as  a 
function  of  grain  size.  The  important  parameter 
seems  to  be  the  ratio  between  the  threshold  shear 
stress  and  the  flow  shear  stress.  If  the  transport  is 
mainly    in    suspension,    then    discharge    should 


decrease  when  the  diameter  increases.  When  the 
transport  is  mainly  through  bed  load  discharge, 
then  discharge  will  increase  with  increasing  diame- 
ter, reaching  a  maximum  and  decreasing  after- 
wards. (See  also  W72-03078  thru  W72-03114  and 
W72-03572  thru  W72-03607)  (Knapp-USGS) 
W72-03589 


COMPUTATION  OF  ALONGSHORE  ENERGY 
AND  LITTORAL  TRANSPORT, 

Stanford  Univ.,  Calif.  Dept.  of  Civil  Engineering. 
T.  R.  Mogel,  R.  L.  Street,  and  B.  Perry. 
In:  Proceedings  of  the  Twelfth  Coastal  Engineer- 
ing Conference,  September  13-18,  1970,  Washing- 
ton, D  C,  Volume  2;  American  Society  of  Civil  En- 
gineers, New  York,  N  Y,  p  899-917,  1970.  2  fig,  4 
tab,  16  ref. 

Descriptors:    'Waves  (Water),   'Surf,   'Littoral 
drift,  'Computer  programs,  Sediment  transport. 
Coastal  engineering,  Beaches,  Shoals,  Refraction 
(Water  waves),  California. 
Identifiers:  San  Francisco  (Cal). 

A  study  was  made  of  the  littoral  regime  of  a  sec- 
tion of  the  coastline  of  the  city  and  county  of  San 
Francisco,  California.  The  study  included 
complete  refraction  analyses  of  all  applicable  deep 
water  wave  directions  and  periods,  determination 
of  breaker  locations,  and  computation  of 
alongshore  energy  and  potential  littoral  transport 
for  seven  stations  located  just  offshore  along  the 
thirty-foot  depth  contour.  The  waves  are  calcu- 
lated from  deep  water  locations  to  the  shoreline 
using  the  Stanford  Wave  Refraction  computer  pro- 
gram. Wave  breaking  is  assumed  to  take  place 
whenever  the  computed  wave  height  exceeds  0.78 
times  the  local  water  depth.  The  combination  of 
deep-water  hindcast  wave  statistics,  linear  refrac- 
tion of  wave  components  and  an  empirical  relation 
between  energy  and  transport  produced  energy 
and  transport  patterns  which  clearly  show  that  the 
average  annual  transport  and  energy  direction  is 
north  and  that  the  Farallon  Islands  and  their  as- 
sociated shoaling  region  both  block  wave  energy 
from  the  shore  and  bend  and  focus  wave  rays  to 
zones  not  otherwise  reachable.  (See  also  W72- 
03078  thru  W72-03114  and  W72-03572  thru  W72- 
03607)  (Knapp-USGS) 
W72-03590 


USE  OF  VOLCANOES  FOR  DETERMINATION 
OF  DIRECTION  OF  LITTORAL  DRIFT, 

Norges  Tekniske  Hoegskole.  Trondheim. 
P.  Bruun.  and  G.  Viggosson. 
In:  Proceedings  of  the  Twelfth  Coastal  Engineer- 
ing Conference,  September  13-18,  1970,  Washing- 
ton, D  C,  Volume  2;  American  Society  of  Civil  En- 
gineers, New  York,  N  Y.  p  935-953.  1970.  13  fig.  5 
tab. 

Descriptors:  'Littoral  drift,  'Sediment  transport, 
'Provenance,  'Volcanoes,  Waves  (Water),  Cur- 
rents (Water),  Surf.  Ocean  waves.  Sedimentation. 
Identifiers:  'Iceland,  Surtsey  Volcano. 

The  littoral  drift  on  the  Icelandic  south  coast  was 
investigated  by  means  of  topographic  surveys  and 
aerial  photos.  The  littoral  drift  at  Holsa  is  east- 
ward, the  drift  at  the  shore  between  Affall  to  the 
west  of  Holtsos  is  neutral,  and  the  drift  from  west 
of  Jokulsa  and  up  to  Dyrholaey  probably  is  east- 
ward. Surtsey  is  a  submarine  volcano,  which 
erupted  on  Nov.  14th,  1963  at  100  meters  depth.  In 
6  days  an  island  600  m  long  and  almost  as  wide, 
with  an  elevation  of  60  meters,  came  into  ex- 
istence. The  general  trend  of  shoreline  develop- 
ment was  towards  a  rectangular  shape.  The  island 
has  two  almost  parallel  sides  running  SW-NE  and 
an  accumulation  area  on  the  NE  side,  typical  for 
an  "angular  foreland'.  The  average  orientation  of 
the  two  parallel  sides  in  1964  was  27  degrees  E  of 
N.  which  is  identical  with  the  orientation  of  the 
shoreline  west  of  Dyrholaey.  (See  also  W72-03078 
thru  W72-03114  and  W72-03572  thru  W72-03607) 
(Knapp-USGS) 
W72-03591 
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THE  DYNAMICS  OF  A  COAST  WITH  A 
GROYNE  SYSTEM, 

Rijkswaterstaat-Deltadienst,  The  Hague  (Nether- 
lands). Coastal  Research  Dept. 
W.  T.  Bakker,  E.  H.  J.  Klein  Breteler,  and  A. 
Roos. 

In:  Proceedings  of  the  Twelfth  Coastal  Engineer- 
ing Conference,  September  13-18,  1970,  Washing- 
ton, D  C,  Volume  2;  American  Society  of  Civil  En- 
gineers, New  York,  N  Y,  p  1001-1020, 1970.  23  fig, 
12  ref,  append. 

Descriptors:  'Coastal  engineering,  'Erosion  con- 
trol, 'Beach  erosion,  'Surf,  'Mathematical 
models,  Computer  programs,  Erosion,  Scour, 
Sedimentation,  Littoral  drift,  Waves  (Water), 
Ocean  waves. 
Identifiers:  Groins. 

A  mathematical  theory  is  given  for  the  behavior  of 
a  coast  after  the  construction  of  a  groyne  system. 
A  computer  program  was  made  in  which  the  in- 
fluence of  diffraction  behind  the  groyne  is  taken 
into  account.  The  coastal  constants  used  in  the 
theoretical  model  are  expressed  in  terms  of  wave 
height  and  wave  direction.  Results  are  given  of 
computations  with  a  coastal  model  in  which  the 
coast  is  schematized  to  one  line  of  littoral  drift  and 
a  model  in  which  the  coast  is  schematized  to  a 
beach  line  and  an  inshore  line.  The  influence  of 
changing  wave  conditions  is  included  in  the  model. 
(See  also  W72-03078  thru  W72-03114  and  W72- 
03572  thru  W72-03607)  (Knapp-USGS) 
W72-03592 


CHARACTERISTICS  OF  SHINGLE  BEACHES: 
THE  SOLUTION  TO  SOME  PRACTICAL 
PROBLEMS, 

A.  MM.  Wood. 

In:  Proceedings  of  the  Twelfth  Coastal  Engineer- 
ing Conference,  September  13-18,  1970,  Washing- 
ton, D  C,  Volume  2;  American  Society  of  Civil  En- 
gineers, New  York,  N  Y,  p  1059-1075,  1970.  6  fig, 
2 tab,  Href. 

Descriptors:    'Littoral    drift,    'Beach    erosion, 
'Sedimentation,  'Gravels,  Surf,  Sediment  trans- 
port, Erosion  control,  Particle  size,  Coastal  en- 
gineering. 
Identifiers:  'Shingle  beaches. 

Shingle  beaches  differ  from  sand  beaches  mainly 
in  the  mode  of  transport  of  the  material  and  in  the 
permeability  of  the  beach.  The  typical  beach  forms 
are  in  consequence  different  and  the  typical 
problems  of  beach  stabilization  require  different 
types  of  solution.  The  mechanism  of  littoral  drift 
of  shingle  is  controlled  predominantly  by  the  ac- 
tion of  breaking  waves.  Longitudinal  and  trans- 
verse sorting  of  shingle  sizes  is  a  characteristic  of 
a  stable  beach.  Examples  of  schemes  of  manage- 
ment are  provided  for  a  beach  with  high  littoral 
drift  and  a  beach  which  has  to  be  controlled  as  ar- 
tificial cells.  The  accreting  shingle  beach  may 
develop  a  steep  in-shore  profile.  (See  also  W72- 
03078  thru  W72-03114  and  W72-03572  thru  W72- 
03607)  (Knapp-USGS) 
W72-03593 


A  COMPARISON  OF  FLUVIAL  AND  COASTAL 
SIMILITUDE, 

Tetra  Tech,  Inc.,  Pasadena,  Calif. 
B.  Le  Mehaute. 

In:  Proceedings  of  the  Twelfth  Coastal  Engineer- 
ing Conference,  September  13-18,  1970,  Washing- 
ton, DC,  Volume  2;  American  Society  of  Civil  En- 
gineers, New  York,  N  Y,  p  1077-1096,  1970.  26  ref. 
Coastal  Eng  Res  Center  Contract  DAC  W  72-68-C- 
0020. 

Descriptors:  'Hydraulic  similitude,  'Hydraulic 
models,  'Beaches,  'Alluvial  channels,  'Sediment 
transport,  Sedimentation,  Erosion,  Beach  erosion, 
Topography,  Roughness  (Hydraulic),  Sedimentary 
structures,  Particle  size,  Dimensional  analysis, 
Model  studies.  Coastal  engineering. 


The  conditions  of  similitude  for  movable  bed  scale 
models  of  rivers  and  estuaries  are  compared  with 
those  of  beaches  and  shorelines.  Despite  the  fact 
that  the  knowledge  in  sediment  transport  by  wave 
action  is  less  advanced  than  in  the  case  of  steady 
current,  the  conditions  of  similitude  for  beaches 
are  less  stringent  than  for  rivers.  In  particular,  the 
effect  of  relative  roughness  is  comparatively 
unimportant  in  the  case  of  beaches,  the  necessity 
of  similitude  of  head  loss  imposes  an  imperative 
condition  in  the  case  of  scale  models  of  rivers.  An 
introduction  to  a  natural  law  of  distortion  for 
beaches  is  presented  as  an  analogy  with  the  Lacey 
condition  for  rivers.  (See  also  W  <=):)  'THRU 
W72-03114  and  W72-03572  thru  W72-03607)  (K- 
napp-USGS) 
W72-03594 


STUDY  OF  DURBAN  HARBOR  SILTING  AND 
BEACH  EROSION, 

National  Mechanical  Engineering  Research  Inst., 
Durban  (South  Africa). 
J.  M.  Jordaan,  Jr. 

In:  Proceedings  of  the  Twelfth  Coastal  Engineer- 
ing Conference,  September  13-18,  1970,  Washing- 
ton, D  C,  Volume  2;  American  Society  of  Civil  En- 
gineers, New  York,  N  Y,  p  1097-1 1 16, 1970. 11  fig, 
7  ref. 

Descriptors:  'Hydraulic  models,  'Beach  erosion, 
'Harbors,  'Dredging,  'Sediment  transport,  Model 
studies,  Beaches,  Littoral  drift,  Currents  (Water), 
Waves  (Water),  Ocean  waves,  Silting,  Coastal  en- 
gineering. 
Identifiers:  Durban  (South  Africa). 

A  scale  model  of  seven  miles  of  the  coastline  of 
Durban,  South  Africa,  port  limits  and  the  inner 
harbor,  was  constructed  to  study  combined  wave, 
tide  and  wind  action  on  transport  of  sand  along  the 
coast.  The  accumulation  and  dredging  of  sand  near 
the  harbor  entrance  was  reproduced  and  various 
dredging  and  storage  proposals  were  studied.  The 
cause  of  beach  erosion  is  attributed  to  the  ex- 
istence of  an  offshore  shoal  produced  by  the  local- 
ized dumping  of  sand  dredged  from  the  harbor  ap- 
proaches. This  shoal  caused  selective  wave  action 
along  the  coastline.  Wind  and  tidal  action  had  a 
major  effect  on  the  redistribution  of  sand  on  the 
beaches  by  a  minor  effect  on  the  permanence  of 
the  harbor  entrance  channel.  The  northern  beach, 
downdrift  of  the  harbor  entrance,  was  starved  of 
littoral  supply,  due  to  maintenance  of  the  harbor 
entrance  by  dredging  and  offshore  dumping.  (See 
also  W72-03078  thru  W72-03114  and  W72-03572 
thru  W72-03607)  (Knapp-USGS) 
W72-03595 


OFFSET  COASTAL  INLETS, 

Massachusetts  Univ.,  Amherst.  Inst,  of  Coastal 

M.  O.  Hayes,  V.  Goldsmith,  and  C.  H.  Hobbs,  III. 
In:  Proceedings  of  the  Tewlfth  Coastal  Engineer- 
ing Conference,  September  13-18,  1970,  Washing- 
ton, D  C,  Volume  2;  American  Society  of  Civil  En- 
gineers, New  York,  N  Y,  p  1 187-1200, 1970. 9  fig. 

Descriptors:    'Inlets   (Waterways),    'Sedimenta- 
tion, 'Geomorphology,  'Deltas,  'Littoral  drift, 
Channels,    Sediment    transport,    Tides,    Waves 
(Water),  Beaches,  Coasts. 
Identifiers:  Offset  coastal  inlets. 

Offset  coastal  inlets  are  common  on  the  coasts  of 
New  England  and  the  northern  Gulf  of  Alaska.  In 
both  areas,  the  dominant  waves  approach  the 
shore  at  an  oblique  angle,  resulting  in  a  strong  net 
littoral  drift.  The  most  common  type  of  offset  on 
these  coasts  is  a  downdrift  offset.  The  downdrift 
side  of  the  inlet  protrudes  further  seaward  than  the 
updrift  side.  Wave  refraction  around  the  ebb-tidal 
deltas  at  the  inlets  is  an  important  process  in  the 
formation  of  the  downdrift  offsets,  as  it  creates  a 
local  reversal  in  drift  direction  just  downdrift  of 
the  inlet,  and  allows  sediment  to  accumulate  there. 
Tidal  current  flow  is  segregated  in  the  inlets,  with 
the  ebb  flow  more  channelized  than  the  flood.  The 


type  of  inlet  offset  at  any  one  location  can  vary 
through  time.  Studies  of  the  changes  at  the  Hamp- 
ton Harbor,  New  Hampshire,  inlet  from  1776  to 
the  present  show  two  reversals  from  updrift  to 
downdrift  offsets  during  that  interval.  (See  also 
W72-03078  thru  W72-03114  and  W72-03572  thru 
W72-03607)  (Knapp-USGS) 
W72-03596 


FTELD  STUDY  OF  A  TIDAL  INLET,  BIMINI, 
BAHAMAS, 

Virginia  Inst,  of  Marine  Science,  Gloucester  Point. 
Div.  of  Physical,  Chemical,  and  Geological 
Oceanography. 

W.  Harrison,  R.  J.  Byrne,  J.  D.  Boon,  III,  and  R. 
W.  Moncure. 

In:  Proceedings  of  the  Twelfth  Coastal  Engineer- 
ing Conference,  September  13-18,  1970,  Washing- 
ton, D  C,  Volume  2;  American  Society  of  Civil  En- 
gineers, New  York,  N  Y,  p  1201-1222,  1970. 12  fig, 
3  tab,  8  ref. 

Descriptors:  'Inlets  (Waterways),  'Currents 
(Water),  'Sediment  transport,  'Tracers,  Sedimen- 
tation, Sampling,  Telemetry,  Current  meters, 
Sand  waves,  Ripple  marks,  Dunes,  Channel 
morphology,  Tides,  Currents  (Water),  Photogram- 
metry,  Mapping. 
Identifiers:  Bimini  (Bahamas). 

The  bathymetry  of  an  inlet  in  Bimini,  Bahamas 
was  mapped  by  standard  photogrammetric 
techniques  after  photographing  the  bottom 
directly  through  the  water  column.  The  channel 
bottom  is  bare  beachrock,  bioclastic  sands,  and 
gravels.  A  nine-day  time  series  of  observations  of 
current  speed  and  direction,  and  water  tempera- 
ture and  salinity  was  obtained  at  two  depths  at 
each  of  eight  stations.  Twelve-to-18-minute  pulsa- 
tions in  the  flow  were  often  observed.  Spectral 
analysis  of  near-surface  current  speeds  shows  sig- 
nificant peaks  at  2.4,  3.2,  4.3,  6.7,  and  12.3  hrs. 
Evolution  of  sand  ripples  and  dunes  was  moni- 
tored over  a  200-ft  distance  during  one  tidal  cycle. 
The  pattern  of  growth  illustrates  the  differences  in 
bedform  geometry  which  may  be  expected  to  in- 
fluence friction  coefficients.  Tracer  sand  was 
released  on  a  flood  current.  Color-coded  tracer 
sand  was  sampled  by  divers  using  strips  of  grease- 
coated  plastic  tape.  (See  also  W72-03078  thru  W72- 
03114  and  W72-03572  thru  W72-03607)  (Knapp- 
USGS) 
W72-03597 


RECENT  HISTORY  OF  EROSION  AT 
CAROLINA  BEACH,  N.C., 

Corps  of  Engineers,  Wilmington,  N.C.  Coastal  En- 
gineering Studies  Section. 
L.  Vallianos. 

In:  Proceedings  of  the  Twelfth  Coastal  Engineer- 
ing Conference,  September  13-18,  1970,  Washing- 
ton, D  C,  Volume  2;  American  Society  of  Civil  En- 
gineers, New  York,  N  Y,  p  1223-1242,  1970.  9  fig, 
2  photo. 

Descriptors:  'Beach  erosion,  'Littoral  drift,  'In- 
lets (Waterways),  'Coastal  engineering,  'Tidal  ef- 
fects, Sediment  transport,  Erosion  control,  Waves 
(Water),  Ocean  waves,  Currents  (Water). 
Identifiers:  Carolina  Beach  (NC). 

The  reaction  of  shores  adjacent  to  salient  features 
which  interrupt  alongshore  processes  is  an  impor- 
tant consideration  in  engineering  works  on  shores 
with  littoral  drift.  The  town  of  Carolina  Beach,  a 
seaside  resort  on  the  Atlantic  Ocean  in  southeast- 
em  North  Carolina,  is  a  classic  example  of  an  area 
experiencing  inordinate  and  costly  erosion  as- 
sociated with  an  initially  small  manmade  interrup- 
tion on  the  updrift  shore.  In  1952,  a  channel  was 
cut  through  the  updrift  barrier  beach  to  connect 
the  Atlantic  Ocean  and  the  Atlantic  Intracoastal 
Waterway.  The  channel  soon  developed  into  a 
small,  permanent  coastal  inlet  having  a  width  of 
approximately  550  feet  and  a  depth  of  15  feet.  In 
the  ensuing  17-year  period,  1952-1969,  this  inlet 
entrapped  over  4  million  cubic  yards  of  littoral 
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material,  resulting  in  downdrift  erosion  which 
progressed  southward  to  the  town  of  Carolina 
Beach.  A  protective  beach  fill  placed  along  the 
tow's  ocean  front  in  1965  has  suffered  considera- 
ble erosion  damage.  (See  also  W72-03078  thru 
W72-03114  and  W72-03572  thru  W72-03607)  (K- 
napp-USGS) 
W72-03598 


RIO  GRANDE  BAR -THE  CASE  HISTORY  OF  A 
LAGOON  OUTLET  INTO  A  TIDELESS  SEA, 

Universidade  Federal  do  Rio  Grande  do  Sul,  Porto 
Alegre  (Brazil).  Hydraulic  Research  Inst. 
V.F.  Motta. 

In:  Proceedings  of  the  Twelfth  Coastal  Engineer- 
ing Conference,  September  13-18,  1970,  Washing- 
ton, D  C,  Volume  2;  American  Society  of  Civil  En- 
gineers, New  York,  N  Y,  p  1243-1261,  1970.  8  fig, 
Href. 

Descriptors:    'Inlets   (Waterways),   *Sand   bars, 
♦Littoral  drift,  'Coastal  engineering,  Sedimenta- 
tion, Beach  erosion.  Silting,  Harbors. 
Identifiers:  Rio  Grande  Harbor  (Brazil). 

Rio  Grande  harbor,  Brazil  is  near  the  outlet  of 
Lagoa  dos  Patos  and  Lagoa  Mirim.  Several  rivers 
in  the  State  of  Rio  Grande  do  Sul  flow  into  the  two 
lagoons  and  discharge  through  Canal  do  Norte  into 
a  tideless  sea.  The  outlet  is  on  a  sandy  coast  with 
littoral  drift  in  both  shoreline  directions.  Before 
breakwater  construction,  the  bar  was  extremely 
unstable.  From  1911  to  1916  two  4  km  long  rubble 
mound  breakwaters  were  built.  They  deepened  the 
entrance  channel  to  8  -  10  m  but  a  new  bar  formed 
further  offshore.  (See  also  W72-03078  thru  W72- 
03114  and  W72-03572  thru  W72-03607)  (Knapp- 
USGS) 
W72-03599 


SCOUR    AROUND    A    CIRCULAR    CYLINDER 
DUE  TO  WAVE  MOTION, 

Naval  Civil  Engineering  Lab.,  Port  Hueneme, 
Calif. 

D.  R.  Wells,  and  R.  M.  Sorensen. 
In:  Proceedings  of  the  Twelfth  Coastal  Engineer- 
ing Conference,  September  13-18,  1970,  Washing- 
ton, D  C ,  Volume  2;  American  Society  of  Civil  En- 
gineers, New  York,  N  Y,  p  1263-1280,  1970.  10  fig, 
2  tab,  19ref. 

Descriptors:    'Scour,    *Waves    (Water),    'Piles 
(Foundations),    "Coastal    engineering,    Erosion, 
Surf,  Beach  erosion,  Model  studies,  Hydraulic 
models.  Bed  load,  Flow  around  objects. 
Identifiers:  Scour  around  piles. 

A  vertical  circular  cylinder  was  used  to  simulate  a 
pile  in  a  two-dimensional  wave  tank,  with  a 
horizontal  bed  of  fine  sand.  The  magnitude  and 
pattern  of  ultimate  scour  and  the  time  interval 
required  to  reach  this  state  were  measured  for  six 
different  conditions  of  wave  steepness  and  rela- 
tive depth.  The  critical  velocity  necessary  to  cause 
incipient  motion  in  oscillatory  flow  is  lower  than 
that  for  steady  state  flow.  A  maximum  of  only 
6000  waves  are  required  to  reach  an  ultimate  scour 
depth  and  in  most  cases  3000  waves  are  sufficient. 
In  all  the  scour  experiments,  the  pile  acted  as  a 
catalyst  causing  scour  of  the  bed  particles  to  be  in- 
itiated whereas  if  the  pile  was  not  present  little  to 
no  scour  would  have  resulted.  The  maximum 
scour  measured  was  approximately  one  pile 
diameter.  (See  also  W72-03078  thru  W72-03114 
and  W72-03572  thru  W72-03607)  (Knapp-USGS) 
W72-03600 


COMPARISON  OF  MODEL  AND  BEACH 
SCOUR  PATTERNS, 

Texas  A  and  M  Univ.,  College  Station.  Coastal 
and  Ocean  Engineering  Div. 
J.  B.  Herbich. 

In:  Proceedings  of  the  Twelfth  Coastal  Engineer- 
ing Conference,  September  13-18,  1970,  Washing- 
ton, DC,  Vol  2,  American  Society  of  Civil  En- 
gineers, New  York,  N  Y,  p  1281-1300,  1970.  9  fig, 
5tab,9ref. 


Descriptors:    *Scour,    *Beach    erosion,    *Surf, 
Ocean  waves,  Waves  (Water),  Profiles,  Sedimen- 
tation,   Sand   waves,   Ripple   marks,   Hydraulic 
models,  Model  studies. 
Identifiers:  Galveston  (Tex). 

Artificial  or  natural  barriers  may  be  divided  into 
two  classes,  those  from  which  waves  are  reflected 
and  those  on  which  waves  break.  Any  inter- 
mediate type  that  gives  a  combination  of  reflection 
and  breaking  may  set  up  severe  erosive  action  of 
the  beach  in  front  of  barriers.  When  the  reflected 
waves  are  superimposed  on  the  incident  waves  a 
stationary  spatial  envelope  of  the  combined  in- 
cident and  reflected  waves  is  produced.  The  crests 
of  the  sand  bed  in  a  model  study  appeared  fairly 
closely  under  the  nodes  of  the  envelope  and 
troughs  of  the  scoured  sand  bed  appeared  under 
the  loops  of  the  envelope.  The  predominant  scour- 
ing pattern  had  a  spacing  between  crests  equal  to 
one-half  the  wave  length.  Wave  data  taken  during 
hurricane  Beulah  (October  1967)  at  Galveston 
were  obtained  from  the  Coastal  Engineering 
Research  Center.  The  wave  data  were  analyzed, 
using  spectral  methods,  and  equivalent  wave 
height  and  period  at  maximum  spectral  density 
were  obtained.  At  Galveston  the  average  spacing 
between  sand  wave  crests  was  greater  than  the 
deep  water  wave  length  and  about  twice  as  long  as 
the  average  wave  length  at  18  ft  depth.  The  rela- 
tionship between  average  scour  depth  and  the 
average  wave  height  is  approximately  equal  to 
0.160  for  the  East  Beach  area  and  equal  to  0.142 
for  the  Groin  area.  (See  also  W72-03078  thru  W72- 
03114  and  W72-03572  thru  W72-03607)  (Knapp- 
USGS) 
W72-03601 


EQUILIBRIUM  PROFILES  OF  MODEL 
BEACHES, 

California  Univ.,  Berkeley. 
I.V.  Nayak. 

In:  Proceedings  of  the  Twelfth  Coastal  Engineer- 
ing Conference,  September  13-18,  1970,  Washing- 
ton D  C,  Volume  2;  American  Society  of  Civil  En- 
gineers, New  York,  N  Y,  p  1321-1340,  1970.  14  fig, 
lref. 

Descriptors:     'Beaches,     'Sediment    transport, 
'Beach  erosion,  'Hydraulic  models.  Model  stu- 
dies, Dimensional  analysis,  Surf,  Waves  (Water), 
Particle  size.  Density,  Geomorphology. 
Identifiers:  Beach  morphology. 

Two  aspects  of  equilibrium  beach  profiles,  (a)  the 
criterion  governing  their  type  and  (b)  their  reflec- 
tion characteristics  were  studied  using  hydraulic 
models.  Laboratory  wave  flumes  used  different 
sizes  of  quartz,  ground  walnut  shell  and  ground 
plastic  as  movable  bed  material.  The  criterion  for 
generation  of  a  longshore  bar  can  be  described  in 
terms  of  deep-water  wave  steepness  and  particle 
diameter.  The  slope  is  affected  to  a  greater  extent 
by  specific  gravity  than  grain  size  of  sediment.  It  is 
also  influenced  by  the  incident  wave  steepness. 
(See  also  W72-03078  thru  W72-03114  and  W72- 
03572  thru  W72-03607)  (Knapp-USGS) 
W72-03602 


STOCHASTIC  ANALYSIS  OF  BEACH  PROFILE 
DATA, 

Louisiana  State  Univ.,  Baton  Rouge.  Coastal  Stu- 
dies Inst. 

C.  J.  Sonu,  and  M.  H.  Young. 
In:  Proceedings  of  the  Twelfth  Coastal  Engineer- 
ing Conference,  September  13-18,  1970,  Washing- 
ton, DC,  Volume  2;  American  Society  of  Civil  En- 
gineers, New  York,  NY,  p  1341-1363,  1970.  18  fig, 
1  tab,  14  ref.  ONR  Contract  N00014-69-A-0211- 
0003,  NR  388  002. 

Descriptors:  'Beach  erosion,  'Sedimentation, 
'Geomorphology,  'Stochastic  processes, 
'Statistical  models,  Time  series  analysis.  Mathe- 
matical models,  Simulation  analysis,  Markov 
processes,  Monto  Carlo  method. 
Identifiers:  Beach  morphology. 


Stochastic  prediction  of  beach  changes  by  means 
of  a  linear  least-squares  transfer  function  requires 
a  knowledge  of  power  spectra.  Because  most  field 
data  are  too  short  to  ensure  stable  analysis,  an  at- 
tempt was  made  to  generate  data  artificially  by  a 
Monte  Carlo  simulation.  The  simulated  data  are 
amenable  to  standard  stochastic  analysis  to  yield 
power  spectra,  cross  spectra,  coherence  func- 
tions, and  phase  lags.  Comparison  of  the  results 
with  those  derived  from  actual  data  shows 
reasonable  agreement.  The  process  of  beach  sedi- 
ment storage  involves  a  combination  of  classes  of 
Markov  Gaussian  random  processes,  but  the 
process  of  beach  width  change  resembles  a  white 
noise.  Coupling  between  these  two  parameters  oc- 
curs in  the  lower  frequency  range  with  periodici- 
ties longer  than  about  8  days.  Moreover,  the  beach 
width  shows  phase  advance  before  sediment 
storage.  The  basic  concept  of  the  model  will 
probably  explain  beach  changes  in  various  types 
of  coasts.  (See  also  W72-O3078  thru  W72-03114 
and  W72-03572  thru  W72-03607)  (Knapp-USGS) 
W72-03603 


FD2LD  STUDY  OF  SURATHKAL  BEACH, 

Kamataka  Regional  Engineering  Coll.,  Surathkal 
(India). 

Rao  P.  Suryaprakasa,  and  P.  Kassim. 
In:  Proceedings  of  the  Twelfth  Coastal  Engineer- 
ing Conference,  September  13-18,  1970,  Washing- 
ton, DC,  Volume  2;  American  Society  of  Civil  En- 
gineers, New  York,  NY,  p  1365-1381, 1970.  7  fig,  6 
ref. 

Descriptors:    'Beach    erosion,    'Sedimentation, 
'Geomorphology,    Data    collections,    Sediment 
transport,  Surf,  Waves  (Water),  Beaches,  Tides, 
Ocean  waves. 
Identifiers:  'India. 

Beach  profile  observations  and  sediment  sampling 
were  carried  out  for  six  months  at  frequent  inter- 
vals to  study  the  seasonal  changes  of  Surathkal 
beach,  India.  The  qualitative  and  quantitative 
changes  of  the  beach  were  determined  under  vary- 
ing wave  and  tide  conditions.  The  maximum  rate 
of  erosion,  the  total  quantity  of  material  eroded, 
the  critical  wave  steepness  values,  and  the  sedi- 
ment characteristics  of  the  beach  are  shown 
graphically.  (See  also  W72-03078  thru  W72-03114 
and  W72-03572  thru  W72-03607)  (Knapp-USGS) 
W72-O3604 


SEASONAL  BOTTOM  CHANGES,  BOLINAS 
BAY,  CALD70RNIA, 

California  Univ.,  Berkeley. 
J.  W.  Johnson. 

In:  Proceedings  of  the  Twelfth  Coastal  Engineer- 
ing Conference,  September  13-18,  1970,  Washing- 
ton, DC,  Volume  2;  American  Society  of  Civil  En- 
gineers, New  York,  NY,  p  1383-13%,  1970.  10  fig, 
8  ref. 

Descriptors:    'Sedimentation,   'Erosion,   'Bays, 
•Currents  (Water),   'Seasonal,  Tides,   Surveys, 
Beaches,  Beach  erosion,  Variability,  Bottom  sedi- 
ments, Scour,  Waves  (Water). 
Identifiers:  Bolinas  Bay  (Calif). 

Five  bottom  surveys  over  a  period  of  a  year  were 
made  in  the  north  portion  of  Bolinas  Bay,  Califor- 
nia. Comparisons  between  successive  surveys  per- 
mitted an  evaluation  of  the  areas  and  depths  of 
scour  and  fill  with  the  seasons  and  were  correlated 
with  littoral  current  measurements.  Data  for  a  22- 
year  period  also  were  available  on  the  position  of 
the  mean  high-tide  line  over  a  limited  length  of 
beach.  These  data  showed  a  cyclic  variation  of  the 
position  of  the  high-tide  line  with  the  season  with 
the  most  variation  from  year  to  year  occurring  dur- 
ing the  spring  months.  (See  also  W72-03078  thru 
W72-03114  and  W72-03572  thru  W72-03607)  (K- 
napp-USGS) 
W72-036O5 
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SEDIMENT  DISTRIBUTION  AND  ITS  RELA- 
TIONS TO  CIRCULATION  PATTERNS  IN 
BOLINAS  BAY,  CALD70RNIA, 

California  Univ.,  Berkeley.  Dept.  of  Civil  En- 
gineering. 

P.  Wilde,  and  T.  Yancey. 

In:  Proceedings  of  the  Twelfth  Coastal  Engineer- 
ing Conference,  September  13-18,  1970,  Washing- 
ton, DC,  Volume  2;  American  Society  of  Civil  En- 
gineers, New  York,  NY,  p  1397-1415,  1970.  10  fig, 
24  ref.  Army  Corps  of  Engrs.  Contract  72-67-C- 
0015. 

Descriptors:  'Bottom  sediments,  *Bays,  'Califor- 
nia, 'Water  circulation,  Particle  size,  Mineralogy, 
Distribution  patterns,  Statistics,  Currents  (Water), 
Sedimentation,  Sediment  transport,  Variability, 
Provenance,  Tides. 
Identifiers:  Bolinas  Bay  (California). 

Grain  size  and  heavy  mineral  analyses  of  6  cliff,  12 
beach,  and  44  marine  sediment  and  rock  samples 
from  Bolinas  Bay  and  its  surrounding  drainage 
area  were  done  as  part  of  a  long  term  study  of  sedi- 
ment transport  on  the  continental  shelf  off  Central 
California.  Sediments  in  the  bay  are  predominately 
very  fine  sands.  The  primary  mode  of  the  marine 
samples  is  in  the  range  .088  to  .125  mm;  whereas, 
the  primary  mode  for  beach  material  is  from  .175 
to  .25  mm.  The  range  of  median  diameters  of  the 
marine  samples  is  from  .07  to  .14  mm.  The  median 
diameters  show  a  trend  of  decreasing  grain  size 
seaward  parallel  to  the  depth  contours  except  op- 
posite the  entrance  to  Bolinas  Lagoon  where  a  ton- 
gue of  relatively  coarser  material  cuts  across  the 
depth  contours.  The  heavy  mineral  assemblage  is 
predominantly  green  hornblende  with  secondary 
amounts  of  hypersthene  and  augite.  The  major 
source  of  heavy  minerals  is  the  San  Francisco  Bar. 
Secondary  contributions  come  from  Bolinas 
Lagoon  and  the  adjacent  cliffs.  The  annual  sedi- 
ment flux  in  Bolinas  Bay  is  about  300,000  cubic 
yards.  The  bottom  sediments  in  the  Bay  are  ap- 
parently in  quasiequilibrium.  (See  also  W72-03078 
thru  W72-03114  and  W72-03572  thru  W72-03607) 
(Knapp-USGS) 
W72-03606 


SUCCESSIVE  SALTATION  OF  A  SAND  GRAIN 
BY  WIND, 

Kyoto     Univ.,     (Japan).     Disaster     Prevention 
Research  Inst. 
Y.  Tsuchiya. 

In:  Proceedings  of  the  Twelfth  Coastal  Engineer- 
ing Conference,  September  13-18,  1970,  Washing- 
ton, DC,  Volume  2;  American  Society  of  Civil  En- 
gineers, New  York,  NY,  p  1417-1427,  1970.  8  fig,  1 
tab,  1 1  ref. 

Descriptors:  'Sediment  transport,  'Sands,  'Salta- 
tion, Bed  load,  Model  studies,  Winds,  Sedimenta- 
tion, Wind  erosion. 

In  order  to  establish  the  mechanics  of  sand  trans- 
port in  an  air  or  water  stream,  the  mechanics  of 
saltation  of  sand  grains  should  first  be  considered. 
In  sand  storms,  most  of  the  saltating  sand  grains 
on  a  granular  bed  sucessively  continue  the  salta- 
tion motion.  A  theoretical  approach  to  the  salta- 
tion of  a  single  sand  grain  on  a  fixed  granular  bed 
is  proposed  on  the  basis  of  the  equations  of  motion 
for  saltation  and  the  dynamic  characteristics  of 
collision  between  a  saltating  sand  grain  and  bed 
sand  grains.  Some  experiments  of  the  successive 
saltation  of  a  single  sand  grain  on  a  fixed  granular 
bed  were  carried  out.  The  theoretical  relationships 
of  the  height  and  distance  of  saltation  of  a  sand 
grain  are  in  fairly  good  agreement  in  substance 
with  the  results  of  experiment.  (See  also  W72- 
03078  thru  W72-03114  and  W72-03572  thru  W72- 
03606)  (Knapp-USGS) 
W72-03607 


QUALITY  OF  SURFACE  WATERS  OF  THE 
UNITED  STATES,  1966:  PARTS  5  AND  6.  HUD- 
SON BAY  AND  UPPER  MISSISSIPPI  RIVER 
BASINS,  AND  MISSOURI  RIVER  BASIN. 

Geological  Survey,  Washington,  D.C. 


For  primary  bibliographic  entry  see  Field  07C. 
W72-03608 


SUSPENDED  LOAD  IN  BHAGIRATHI  RIVER 
SYSTEM, 

Calcutta  Port  Commissioners  (India).  Hydraulics 

Study  Dept. 

A.  N.  Biswas. 

ASCE  Proceedings,  Journal  of  the  Hydraulics 

Division,  Vol  98,  No  HY1,  p  315-318,  January 

1972.  2  fig,  1  tab. 

Descriptors:  'Suspended  load,  'Sediment  trans- 
port,   'Alluvial   channels,    Sediment   discharge, 
Provenance. 
Identifiers:  Ganges  River  (India). 

The  Bhagirathi  is  a  spill  channel  of  the  Ganges.  It 
is  nontidal  for  a  length  of  about  150  miles.  The 
Bhagirathi  and  its  tributaries  flow  for  only  about  3 
months  in  the  freshets.  For  the  rest  of  the  year 
there  is  no  discharge.  The  relationships  of  mea- 
sured suspended  load  and  discharge  for  the 
Bhagirathi  River  System  are  described.  Sediment 
samples  were  taken  at  0.2  depth  and  0.8  depth  by 
vertical  type  samplers.  An  analysis  was  made  of 
the  combined  sample.  Samples  were  collected 
from  5  to  7  verticals  depending  on  the  width  of  the 
channel  at  water  level.  Generally,  there  are  two 
separate  relationships,  one  for  the  smaller 
discharge  range  and  the  other  for  the  greater 
discharge  range.  The  sediment  discharge  coeffi- 
cient is  greater  in  the  greater  discharge  range. 
Generally,  the  amount  of  transportable  material 
increases  with  discharge.  The  Bhagirathi  at  Jan- 
gipur  is  an  exception;  the  reason  is  variable  flow 
conditions  at  the  offtake  of  the  Bhagirathi  from 
the  Ganges.  At  lower  flood  stages  in  the  Ganges, 
the  main  Ganges  flow  is  nearer  the  offtake.  With 
greater  discharge  in  the  Bhagirathi,  the  main  flow 
in  the  Ganges  shifts  away  from  the  offtake,  yield- 
ing less  sediment  to  the  Bhagirathi.  (Knapp- 
USGS) 
W72-03844 


EINSTEIN   BED-LOAD   FUNCTION   AT   HIGH 
SEDIMENT  RATES, 

California  Univ.,  Berkeley.  Dept.  of  Engineering. 
H.  A.  Einstein,  and  F.  M.  Abdel-Aal. 
ASCE   Proceedings,   Journal  of  the   Hydraulics 
Division,  Vol  98,  No  HY1,  Paper  8652,  p  137-151, 
January  1972. 10  fig,  2  tab,  16  ref,  append. 

Descriptors:    'Sediment   transport,    'Bed   load, 
'Suspended  load,  Density,  Viscosity,  Roughness 
(Hydraulic),  Sediment  load.  Sedimentation,  Allu- 
vial channels,  Settling  velocity. 
Identifiers:  Sediment  transport  rate. 

In  alluvial  channels  consisting  of  fine  sand  beds, 
almost  all  the  sediment  load  moves  in  suspension 
with  high  concentrations  near  the  bed.  These  high 
concentrations  affect  many  of  the  flow  charac- 
teristics: the  roughness  is  changed,  the  velocity 
profiles  are  altered,  the  density  and  viscosity  of 
the  fluid  are  increased,  and  the  particle  fall 
velocity  and  the  von  Karman  coefficient  are 
reduced.  The  Einstein  bed-load  function  can  be 
modified  to  better  describe  flows  with  high  sedi- 
ment rates  of  fine  grain.  Instead  of  a  constant 
value  of  von  Karman's  coefficient  of  0.4,  both  the 
distributions  of  velocity  and  suspended  sediment 
use  a  variable  value  of  von  Karman's  coefficient 
which  is  a  function  of  a  dimensionless  parameter. 
The  von  Karman  coefficient  becomes  0.4  when  the 
parameter  is  larger  than  1 .  (Knapp-USGS) 
W72-03851 


WATER-MASS  STRATIFICATION  AND  BED 
FORM  CHARACTERISTICS  IN  EAST  PASS, 
DESTIN,  FLORIDA, 

Louisiana  State  Univ.,  Baton  Rouge.  Coastal  Stu- 
dies Inst. 

For  primary  bibliographic  entry  see  Field  02L. 
W72-03854 


ANATOMY     OF     A     SHORE     FACE     RIDGE 
SYSTEM,  FALSE  CAPE,  VIRGINIA, 

Old    Dominion    Univ.,    Norfolk,    Va.    Inst,    of 

Oceanography. 

D.  J.  P.  Swift,  B.  Holliday,  N.  Avignone,  and  G. 

Shideler. 

Marine  Geology,  Vol  12,  No  1,  p  59-84,  January 

1972. 13  fig,  57  ref. 

Descriptors:  'Beach  erosion,  'Bottom  sediments, 
'Stratigraphy,  'Sedimentation,  'Continental 
shelf,  Sands,  Virginia,  Topography, 
Geomorphology,  Particle  size,  Sediment  trans- 
port, Littoral  drift,  Waves  (Water),  Currents 
(Water). 
Identifiers:  False  Cape  (Va.). 

The  Middle  Atlantic  Shelf  of  North  America  is  a 
broad  sand  plain,  characterized  by  a  subdued  ridge 
and  swale  topography.  Some  ridges  extend  into  or 
merge  with  the  shore  face.  Three  such  ridges  at 
False  Cape,  Virginia  have  second  order  ridges  on 
their  flanks.  Systematic  asymmetry  of  secondary 
ridge  crests  away  from  major  troughs,  toward 
major  ridges,  indicates  that  the  ridges  are  main- 
tained by  coast-parallel  currents  forming  a  pattern 
of  helicoidal  flow  cells.  Median  diameters 
decrease  to  the  southwest  along  the  ridge  system. 
Troughs  tend  to  be  floored  with  a  primary  lag 
deposit  of  coarse,  pebbly  sand.  Wave-winnowed 
crests  consist  of  a  secondary  lag  deposit  of  well- 
sorted,  medium  to  fine-grained  sand.  Flanks  are 
fine-  to  very  fine-grained  sand  winnowed  out  of 
the  crests.  A  basal  unit  consists  of  clayey  fine- 
grained sand  of  probable  Late  Sangamon-Early 
Wisconsin  age.  An  intermediate  unit  of  relatively 
watery  mud  has  yielded  a  radiocarbon  date  of 
25,700  plus  or  minus  800.  The  uppermost  unit  is 
the  modern  sand  sheet  into  which  the  ridges  are 
molded.  The  innermost  ridge  and  trough  appear  to 
be  actively  forming  in  response  to  south-trending 
coastal  currents  and  the  shelf  tide  during  tropical 
and  extra-tropical  storms.  The  ridges  appear  to  be 
moving  westward.  Coastal  retreat  appears  to  be 
occurring,  with  sea  floor  aggradation  at  the  ex- 
pense of  the  adjacent  shore  face.  In  this  manner 
the  retreating  coast  is  generating  a  shelf  relict  sand 
blanket.  (Knapp-USGS) 
W72-03855 


SEDIMENTOLOGICAL  AND  GEOCHEMICAL 
ASPECTS  OF  SEDIMENT  AND  WATER  FROM 
TEN  ALASKAN  VALLEY  GLACIERS, 

Alaska  Univ.,  College. 

For  primary  bibliographic  entry  see  Field  02C. 

W72-03859 


A  PRELIMINARY  STUDY  ON  THE  UTILIZA- 
TION OF  LAMINAR  JET  FLOWS  FOR 
REMOVAL  OF  BENTHIC  DEPOSrTS, 

Massachusetts  Univ.,  Amherst.  Water  Resources 

Research  Center. 

For  primary  bibliographic  entry  see  Field  02H. 

W72-03860 


ON  THE  DEPOSITION  OF  SUBGLACIAL  AND 
MELT-OUT  TILLS  AT  THE  MARGINS  OF  CER- 
TAIN SVALBARD  GLACIERS, 

University  of  East  Englia,  Norwich  (England). 

School  of  Environmental  Sciences. 

For  primary  bibliographic  entry  see  Field  02C. 

W72-03887 


ON  THE  ORIGIN  AND  TRANSPORT  OF  EN- 
GLACIAL  DEBRIS  IN  SVALBARD  GLACIERS, 

University  of  East  Anglia,  Norwich  (England). 

School  of  Environmental  Sciences. 

For  primary  bibliographic  entry  see  Field  02C. 

W72-03888 


HYDROLOGIC-MORPHOMETRIC  RELATION- 
SHIPS FOR  A  SYSTEM  OF  DELTA  ARMS 
(GIDROLOGO-MORFOMETRICHESKIYE 
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ZAVISIMOSTI  DLYA  SISTEMY  DELTOVYKH 
RUKAVOV), 

State  Oceanographic  Inst.,  Moscow  (USSR). 

V.N.Mikhaylov. 

In:  Gidrologiya  i  gidrokhimiya  morey  i  ust'yev 

rek;    Gosudarstvennyy    Okeanograficheskiy    In- 

stitut Trudy,  No  98,  p  29-40, 1970.  4  tab,  25  ref. 

Descriptors:  'Sedimentation,  *Deltas,  'Channel 
morphology,  'Channel  flow,  'Flow  charac- 
teristics, Hydraulics,  Discharge  (Water),  Bottom 
sediments,  Particle  size,  Width,  Depth,  Velocity, 
Hydraulic  gradient,  Roughness  (Hydraulic),  Equa- 
tions, Chezy  equation,  Mannings  equation. 
Identifiers:  'USSR,  Volga  River,  Danube  River, 
Sediment  concentration,  Competence,  Con- 
veyance. 

Empirical  formulas  relating  hydraulic  flow  charac- 
teristics to  morphometric  channel  characteristics 
have  long  been  used  for  various  computations  in 
river  hydrology  but  have  generally  not  been  ap- 
plied to  the  computation  of  delta-arm  charac- 
teristics. All  of  the  formulas,  known  as  hydrologic- 
morphometric  relationships,  can  be  reduced  to  4 
groups:  (1)  relationships  where  water  discharge  Q, 
slope  I,  and  diameter  of  bottom  sediments  D  (or 
roughness  n)  are  used  as  independent  variables 
and  all  other  channel  characteristics  (width  B, 
depth  h,  and  average  velocity  V)  are  expressed  in 
terms  of  the  independent  variables;  (2)  relation- 
ships where  only  Q  and  occasionally  D  are  inde- 
pendent variables,  while  B,  h,  V,  and  I  are  treated 
as  dependent  variables;  (3)  relationships  where 
sediment  concentration  p  is  used  as  an  indepen- 
dent variable  in  addition  to  Q  and  D;  and  (4)  rela- 
tionships where  all  flow  characteristics,  including 
p,  D,  and  n,  are  determined  only  by  Q.  Based  on  a 
combined  analysis  of  the  Chezy  equation,  the 
equation  of  conveyance  after  A.N.  Gostunskiy, 
and  the  equation  of  steady  channel  flow  after  M.A. 
Velikanov,  hydrologic-morphometric  relation- 
ships are  derived  for  a  system  of  deltaarm  chan- 
nels in  the  USSR,  including  the  Volga  and  Danube 
deltas.  B,  h,  V,  and  I  were  expressed  by  Q,  p,  and 
D.  Providing  D  and  p  in  delta  arms  are  approxi- 
mately the  same,  relationships  may  be  reduced  to 
a  simplified  form  suitable  for  calculating  delta-arm 
characteristics.  These  relationships  can  be  used  (1) 
to  calculate  approximately  the  morphometric  and 
hydraulic  characteristics  of  delta-arms  for  a 
known  bankfull  discharge;  (2)  to  calculate  approxi- 
mately the  distribution  of  water  discharges  from 
known  morphometric  characteristics  for  bankfull 
stages;  and  (3)  to  determine  the  degree  of  stability 
of  any  arm  and  the  direction  of  its  development. 
(Josef  son-USGS) 
W72-03891 


BEDLOAD  DISTRIBUTION  ON  THE 
ESTUARINE  BEACH  OF  THE  AMU-DAR'YA 
RIVER  (RASPREDELENIYE  DONNYKH  OT- 
LOZHENIY  NA  UST'YEVOM  VZMOR'YE 
AMU-DAR'I), 

State  Oceanographic  Inst.,  Moscow  (USSR). 
For  primary  bibliographic  entry  see  Field  02L. 
W72-03897 


STUDIES    IN    DOUBLE    ASYMPTOTICS    AND 
STRATIFIED  FLUID  FLOW, 

Wisconsin  Univ.,  Madison.  Dept.  of  Mathematics. 
For  primary  bibliographic  entry  see  Field  02E. 
W72-03991 


HYDROLOGY,  GEOLOGY  AND  EROSION  BY 
LEACHING  IN  SKILLMAN  BASIN  ON  THE 
WESTERN  HIGHLAND  RIM,  LAWRENCE 
COUNTY,  TENNESSEE, 

Vanderbilt  Univ.,  Nashville,  Tenn.  Dept.  of 
Geology. 

R.  G.  Stearns,  and  J.  M.  Wilson. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-206  302,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Tennessee  Division  of  Water 
Resources,  Water  Resources  Research  Series,  No 
3, 1971.  51  p,  17  fig,  5  tab,  20  ref,  3  append.  OWRR 
A-011-Tenn  (2)  and  A-019-Tenn  (1). 


Descriptors:  'Erosion,  'Leaching,  'Hydrogeolo- 
gy,  'Groundwater  movement,  'Tennessee,  Silica, 
Limestones,  Bedrock,  Surface  waters,  Infiltra- 
tion, Streams,  Precipitation  (Atmospheric), 
Geochemistry,  Water  chemistry,  Hydrologic  data, 
Percolating  water,  Sedimentation. 
Identifiers:  'Skillman  basin  (Tenn),  'Western 
Highland  Rim  (Tenn). 

The  relationship  between  geohydrology  and 
chemical  weathering  of  Mississippian  siliceous 
limestone  on  the  Western  Highland  Rim  of  Ten- 
nessee is  described.  Skillman  basin  is  a  small  (2.57 
square  mile)  representative  of  myriads  of  tributary 
basins  in  the  Western  Highland  Rim.  Its  200  feet  of 
relief  spans  the  200  foot  thickness  of  the  Fort 
Payne  Formation.  The  basin  is  underlain  by  thin 
soft  and  colluvium  beneath  which  is  bedded  and 
jointed  chert  saprolith  which  extends  down  as  cut- 
ters into  bedrock  along  joints.  Precipitation  has  a 
pH  of  about  6  and  a  total  dissolved  solids  content 
of  about  15  ppm.  When  it  percolates  through  soil  it 
dissolves  about  5  ppm  Si02  and  decreases  in  pH  to 
about  5.  As  water  continues  through  saprolith  it 
picks  up  more  silica  (to  about  9  ppm),  and  upon 
coming  in  contact  with  bedrock  it  dissolves  about 
65  ppm  hardness  and  deposits  about  1  ppm  silica 
on  the  top  of  bedrock.  Surface  water  leaving  the 
basin  has  about  75  ppm  total  dissolved  solids, 
mainly  in  the  form  of  calcium  and  magnesium 
hardness.  During  1967  to  1970  erosion  (approxi- 
mately 200  tons  of  minerals  per  year  was  nearly  all 
by  chemical  leaching.  (Woodard-USGS) 
W72-04020 


RIVER  BED  TRANSPORT  RELATED  TO 
MEANDER  MIGRATION  RATES, 

Research  Council  of  Alberta,  Edmonton. 

C.  R.  Neill. 

ASCE  Proceedings,  Journal  of  the  Waterways, 

Harbors  and  Coastal  Engineering  Division,  Vol  97, 

No  WW  4,  p  783-786,  November  1971.  2  fig,  3  ref. 

Descriptors:  'Sediment  transport,  'Alluvium,  'Al- 
luvial channels,  'Bed  load,  'Meanders,  Erosion, 
Channel  morphology,  Sedimentation,  Flood 
plains. 

Many  natural  meandering  rivers  exhibit  a  syste- 
matic process  of  meander  migration  whereby  the 
meander  pattern  sweeps  downvalley.  The  sweep  is 
accomplished  by  continual  erosion  on  downvalley 
banks  and  deposition  on  upvalley  banks.  This 
process  of  channel  shifting  gives  rise  to  a  definite 
rate  of  transport  of  the  eroded  material.  The  key 
dimension  in  associating  channel  shift  processes 
with  sediment  transport  is  the  average  length  of 
travel  of  sediment  particles  between  their  erosion 
from  a  receding  bank  and  their  deposition  on  an 
accreting  bank.  Estimates  of  sediment  transport 
by  the  morphologic  method  can  be  used  to  supple- 
ment estimates  of  bed  load  made  by  other 
methods.  (Knapp-USGS) 
W72-04025 


OXHMTION-REDUCTION  DETERMINATIONS 
AT  THE  MUD-WATER  INTERFACE, 

Georgia  Univ.,  Athens.  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  02K. 
W72-04027 


GEOCHRONOLOGY  OF  LAKE  SEDIMENTS, 

Tata  Inst,  of  Fundamental  Research,  Bombay  (In- 
dia). 

S.  Krishnaswamy,  D.  Lai,  J.  M.  Martin,  and  M. 
Meybeck. 

Earth  and  Planetary  Science  Letters,  Vol  1 1 ,  No  5, 
p  407-414,  August  1971.  2  fig,  6  tab,  30  ref. 

Descriptors:  'Sedimentation,  'Lakes,  'Radioac- 
tive dating,  'Lead  radioisotopes,  Cesium,  Iron, 
Stratigraphy,  Sedimentation  rates,  Radioactivity 
techniques,  Bottom  sediments. 
Identifiers:  Lake  sediments. 

Rates  of  sedimentation  were  measured  in  lakes 
using  radiometric  techniques.  Pb-210  precipitated 
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from  the  atmosphere  is  ideal  for  dating  lake  sedi- 
ments of  less  than  100  yr  age.  In  fresh  waters,  lead 
is  quickly  removed  from  solution  to  particulate 
matter  so  that  unsupported  Pb-210  activity  in  sedi- 
ments is  essentially  due  to  overhead  fallout  from 
the  atmosphere.  In  three  lake  sediments,  the  at- 
mospheric Pb-210  activity  lies  between  5-50  dpm/g 
sediment  dry  weight,  compared  to  the  radium  sup- 
ported Pb-210  activity  of  about  2  dpm/g.  Fe-55  ac- 
tivity was  measured  in  the  same  cores  dated  by  the 
Pb-210  method.  Its  activity  is  easily  measurable  in 
lakes  and  forms  a  method  of  pinpointing  the  sedi- 
ment strata  accumulated  in  1963-64,  the  peak  years 
of  its  fallout.  The  concentration  of  Cs-1 37  was  also 
measured  in  a  core  which,  however,  was  not  dated 
by  other  methods.  Analogous  to  Fe-55,  Cs-137  ac- 
tivity is  useful  for  identifying  the  sediment  layer 
accumulated  during  1963-64,  although  diffusion 
appreciably  changes  its  depth  distribution.  Si-32 
was  measured  in  sediments  from  two  lakes.  Its  ac- 
tivity is  also  measureable  and  promises  to  be  use- 
ful as  a  dating  method  for  sediments  of  less  than 
2000  yr  age.  (Knapp-USGS) 
W72-04028 


FRACTIONATION  OF  CALCIUM  ISOTOPES  IN 
CARBONATE  PRECIPITATES, 

Hahn-Meitner-Institut  fuer  Kernforschung  Berlin 
(West  Germany),  nuclear  Chemistry  Div. 
For  primary  bibliographic  entry  see  Field  02K. 
W72-04029 


PALEOMAGNETIC  DATING  IN  THE  NORTH 
SEA  BASES, 

Amsterdam  Univ.  (Netherlands).  Geological  Inst. 
H.  M.  Van  Montfrans. 

Earth  and  Planetary  Science  Letters,  Vol  1 1 ,  No  3, 
p  226-235,  June  1971.  8  fig,  2  tab,  25  ref. 

Descriptors'.    'Paleoclimatology,    'Bottom    sedi- 
ments,    'Atlantic    Ocean,    'Magnetic    studies, 
Stratigraphy,  Sedimentation,  Pleistocene  epoch, 
Quaternary  period. 
Identifiers:  'North  Sea. 

The  Pleistocene  sedimentary  succession  of  the 
North  Sea  Basin  was  paleomagnetically  correlated 
with  the  time-scale  of  geomagnetic  reversals  down 
to  1  million  years.  A  detailed  paleoclimatic  curve, 
based  on  general  changes  in  vegetation,  is  known 
for  this  region.  The  local  Pliocene-Pleistocene 
boundary  may  be  2  million  years  or  older.  The  four 
classical  ice  ages  of  the  Alps  probably  took  place 
in  the  last  0.7  million  years.  (Knapp-USGS) 
W72-04030 


GEOLOGY  OF  A  NEWLY  DISCOVERED 
SEAMOUNT  IN  THE  NEW  ENGLAND 
SEAMOUNT  CHAIN, 

Naval  Oceanographic  Office,  Washington,  D.C. 
P.  T.  Taylor,  and  R.  Hekinian. 
Earth  and  Planetary  Science  Letters,  Vol  1 1 ,  No  2, 
p  73-82,  May  1971.  6  fig,  3  tab,  17  ref. 

Descriptors:  'Bottom  sediments,  'Sedimentation, 
'Atlantic  Ocean,  'Stratigraphy,  'Turbidity  cur- 
rents,   Sampling,    Surveys,   Profiles,    Sounding, 
Seismic  studies. 
Identifiers:  Seamounts,  Gilliss  seamount. 

A  recently  discovered  seamount  in  the  New  En- 
gland seamount  chain,  the  Gilliss  seamount,  was 
selected  for  a  detailed  geological  and  geophysical 
study.  From  seismic  profiler  data  it  was  noticed 
that  two  distinct  acoustic  patterns  are  present  in 
the  immediate  vicinity  of  the  seamount,  one  trans- 
parent, the  other  highly  layered.  Analysis  of  piston 
cores  indicated  the  presence  of  foraminiferal  ooze 
which  could  be  related  with  the  transparent 
acoustic  pattern  and  turbidites  representing  the 
highly  layered  seismic  pattern.  Petrological  and 
chemical  studies  of  rock  dredged  from  the 
seamount  revealed  the  presence  of  extremely  al- 
tered pillow  lava  fragments  of  basaltic  composi- 
tion. (Knapp-USGS) 
W72-04031 


WATER  CYCLE— Field  02 
Chemical  Processes — Group  2K 


GENESIS  OF  LONGITUDINAL  AND  OGHURD 
DUNES  ELUCIDATED  BY  ROLLING  UPON 
GREASE, 

Texas  Univ.,  Austin. 

R.  L.  Folk. 

Geological  Society  of  America  Bulletin,  Vol  82, 

No  12,  p  3461-3468,  December  1971.  5  fig,  20ref. 

Descriptors:  *Dunes,  *Model  studies,  *Wind  ero- 
sion,     *Sedimentation,      Sediment      transport, 
Deserts,  Sands,  Turbulence,  Vortices,  Turbulent 
flow,  Winds. 
Identifiers:  Langmuir  circulation. 

Longitudinal  dune  forms  can  be  almost  exactly 
simulated  by  running  a  roller  across  a  layer  of 
grease.  This  technique  particularly  duplicates  the 
uniform  spacing,  the  proper  number  and  angle  of 
dune  junctures,  and  the  fact  that  dune  junctures 
always  open  upwind  (or  up-roller).  Movement  in 
the  viscous  grease  layer  accurately  models  heli- 
coidal  movement  in  the  lower,  boundary  layer  of 
the  atmosphere.  The  longitudinal  dune  form  is 
produced  by  alternately  rotating  pairs  of  horizon- 
tal roller  vortices  beneath  the  main  movement  of 
the  geostrophic  winds.  Oghurd  (star)  dunes  are 
simulated  by  lifting  a  sheet  of  cardboard  vertically 
off  a  grease  spot,  thus  indicating  that  convection 
cells  developed  by  predominantly  vertically  mov- 
ing air  currents  form  the  dunes.  (Knapp-USGS) 
W72-04033 


TRANSVERSE  BARS  AND  BRAIDING  IN  THE 
LOWER  PLATTE  RIVER,  NEBRASKA, 

Illinois  Univ.,  Chicago. 

N.D.Smith. 

Geological  Society  of  America  Bulletin,  Vol  82, 

No  12,  p  3407-3419,  December  1971. 9  fig,  2  tab,  26 

ref. 

Descriptors:  *Sand  bars,  "Channel  morphology, 
♦Alluvial  channels,  *Braiding,  *Scour,  Channel 
erosion,   Regime,  Slopes,   Stage-discharge  rela- 
tions, Rivers,  Sediment  transport,  Nebraska. 
Identifiers:  Lower  Platte  River  (Nebr). 

The  Platte  is  a  wide,  shallow  river;  its  lower 
reaches  carry  a  dominantly  sandly  load  and  during 
intermediate  and  low  discharges  display  a 
pronounced  braided  character.  Braiding  is  accom- 
plished primarily  through  dissection  of  tabular, 
flat-topped  transverse  bars.  Transverse  bars  form 
by  sediment  aggrading  to  a  profile  of  equilibrium 
and  grow  by  downcurrent  extensions  of  avalanche 
faces.  Depth,  velocity,  and  grain  size  tend  to 
decrease  on  active  bar  surfaces  from  their  up- 
stream mouths  to  the  downstream  and  lateral  mar- 
gins. Braiding  (bar  dissection)  begins  during 
decreasing  discharges  when  the  flow  passing 
through  the  bar  mouth  becomes  unable  to  sustain 
active  sediment  transport  over  the  entire  bar  sur- 
face. A  single  bar  was  examined  closely  over  a 
five-day  period  of  gradually  decreasing  discharge 
to  document  the  evolution  from  wholly  active  to 
dissected  states.  (Knapp-USGS) 
W72-04034 


SUBMICROSCOPIC  FROSTING  ON  EOLIAN 
AND  SUBAQUEOUS  QUARTZ  SAND  GRAINS, 

Georgia  Univ.,  Athens.  Dept.  of  Geology. 

S.  V.  Margolis,  and  D.  H.  Krinsley. 

Geological  Society  of  America  Bulletin,  Vol  82, 

No  12,  p  3395-3406,  December  1971.  5  fig,  1  tab,  19 

ref. 

Descriptors:      *Sands,      'Abrasion,      'Electron 

microscopy,  Dunes,  Loess,  Alluvium,  Sediment 

transport,  Quartz,  Silica,  Bed  land,  Suspended 

load. 

Identifiers:  *Sand  grain  textures. 

On  quartz  sand  grains  of  eolian  origin  from  20 
desert  and  coastal  dune  environments,  chemical 
solution  and  redeposition  of  silica  by  the  action  of 
desert  dew  and  mechanical  wind  abrasion  causes 
frosting  and  rounding.  Wind-induced  grain  impacts 
create  smallscale  fractures  that  are  related  to  wind 
velocity  and  moisture  as  well  as  to  roundness, 


degree  of  polish,  and  size  of  the  impacting  grains. 
Examination  with  a  scanning  electron  microscope 
shows  that  the  fracture  pattern  consits  of  minute 
upturned  plates  of  quartz  that  overlap  each  other 
and  appear  to  be  dipping  in  a  direction  possibly 
consistent  with  internal  crystallographic  planes. 
The  close  spacing  of  these  fracture  plates  is 
responsible  for  the  frosted  appearance  of  many 
desert  sands.  These  irregular  fractured  plates  have 
a  high  chemical  potential  and  will  dissolve  under 
favorable  physico-chemical  conditions.  The  occur- 
rence, morphology,  and  distribution  of  diagnostic 
mechanical  and  chemical  surface  features  allows 
differentiation  between  tropical  desert  sands, 
coastal  dune  sands,  and  periglacial  sands.  (Knapp- 
USGS) 
W72-04035 


PLEISTOCENE  AND  RECENT  CHANNEL 
SEEPAGE  FLATS  IN  NORTH-CENTRAL  TEX- 
AS, 

Texas  Tech  Univ.,  Lubbock.  Dept.  of 
Geosciences. 

For  primary  bibliographic  entry  see  Field  02F. 
W72-04050 

2K.  Chemical  Processes 


PHOTOGRAPHING    MANGANESE    NODULES 
ON  THE  OCEAN  FLOOR, 

Lamont  Geological  Observatory,  Palisades,  N.Y. 
For  primary  bibliographic  entry  see  Field  07B. 
W72-03569 


QUALITY  OF  SURFACE  WATERS  OF  THE 
UNrTED  STATES,  1966:  PARTS  5  AND  6.  HUD- 
SON BAY  AND  UPPER  MISSISSIPPI  RIVER 
BASINS,  AND  MISSOURI  RIVER  BASIN. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-03608 


A  SIMPLE,  RAPH)  METHOD  FOR  DETERMIN- 
ING TRACE  MERCURY  IN  FISH  VIA 
NEUTRON  ACTIVATION  ANALYSIS, 

Basf-Wyandotte    Chemical    Corp.,    Wyandotte, 

Mich. 

For  primary  bibliographic  entry  see  Field  05  A. 

W72-03786 


METAL  IONS  INTERACTION  WITH  SOILS  OF 
DIFFERENT  GENESIS  AND  PHYSICAL  AND 
CHEMICAL  PROPERTIES, 

Tuskegee  Inst.,  Alabama.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  02G. 
W72-03840 


THE  CHEMISTRY  OF  THE  BROADLANDS 
GEOTHERMAL  AREA  NEW  ZEALAND, 

Department  of  Scientific  and  Industrial  Research, 
Wellington  (New  Zealand).  Chemistry  Div. 
W.  A.  J.  Mahon,  and  J.  B.  Finlayson. 
American  Journal  of  Science,  Vol  272,  No  1,  p  48- 
68,  January  1972. 4  fig,  8  tab,  25  ref. 

Descriptors:   •Geothermal  studies,   "Heat  flow, 
♦Water  chemistry,  *  Water  temperature,  *Steam, 
Volcanoes,  Hot  springs,  Thermal  springs. 
Identifiers:  *Geothermal  energy,  *New  Zealand. 

Broadlands  is  a  hydrothermal  area  in  the  Taupo 
Volcanic  Zone  of  the  North  Island  of  New  Zea- 
land. The  natural  heat  flow  from  the  area  is  17,500 
kcals/sec.  The  area  of  the  deep  hot  water  system  (9 
sq  km)  is  comparable  to  that  at  Wairakei.  Hot 
water  at  temperatures  up  to  about  300  deg  C  con- 
tains NaCl  (1625  ppm),  KC1  (265  ppm),  boron  (32 
ppm),  and  silica  as  major  constituents  and  occurs 
at  depths  down  to  approximately  2,420  meters. 
Dissolved  gas  in  the  water  is  mainly  carbon  diox- 
ide, at  a  concentration  level  near  0.14  molal.  Con- 
centrations of  heavy  metals  in  the  water  are  low, 


but  precipitates  and  sinters  derived  from  the  water 
contain  high  concentrations  of  arsenic,  antimony, 
and  heavy  metals.  D/H  values  in  the  water  are 
similar  to  those  present  in  local  streams  to  the 
east,  indicating  that  a  high  proportion  of  the  hot 
water  is  derived  from  a  meteoric  source  (Knapp- 
USGS) 
W72-03842 


A  NUMERICAL  METHOD  FOR  COMPUTING 
EQUILIBRIA  IN  AQUEOUS  CHEMICAL 
SYSTEMS, 

California  Inst,  of  Tech.,  Pasadena.  W.  M.  Keck 

Labs. 

F.  Morel,  and  J.  Morgan. 

Environmental  Science  and  Technology,  Vol  6, 

No  1 ,  p  58-67,  January  1972. 12  fig,  4  tab,  12  ref. 

Descriptors:  'Numerical  analysis,  *Water  chemis- 
try, *  Aqueous  solutions,  "Computer  programs, 
Chemical  precipitation,  Chemical  potential, 
Solutes,  Equilibrium,  Mathematical  models. 

A  general  purpose  computer  program  was 
developed  to  study  acid-base  and  coordinative  in- 
teractions, dissolution,  and  precipitation  in  aque- 
ous systems.  The  program  uses  the  stability  con- 
stant approach  and  the  Newton-Raphson  method 
for  digital  computation  of  equilibria.  It  is  able  to 
handle  numerous  species  and  to  find  the  equilibri- 
um set  of  solids.  Gas  phases  are  considered  to  be 
at  constant  partial  pressures.  The  aqueous  iron 
(UD-calcium-carbonate-phosphate  system  is  cal- 
culated as  an  example.  An  application  of  the  pro- 
gram to  a  system  of  788  soluble  species,  83  possi- 
ble solids,  and  1  gas-phase  component  is  given  as 
an  illustration.  (Knapp-USGS) 
W72-03852 


SEDIMENTOLOGICAL  AND  GEOCHEMICAL 
ASPECTS  OF  SEDIMENT  AND  WATER  FROM 
TEN  ALASKAN  VALLEY  GLACffiRS, 

Alaska  Univ.,  College. 

For  primary  bibliographic  entry  see  Field  02C. 

W72-03859 


SEASONAL  FLUCTUATIONS  IN  THE  CHEMIS- 
TRY OF  LIMESTONE  SPRINGS:  A  POSSIBLE 
MEANS  FOR  CHARACTERIZING  CAR- 
BONATE AQUD7ERS, 

Pennsylvania  State  Univ.,  University  Park.  Dept 
of  Geochemistry  and  Mineralogy;  and  Pennsyl- 
vania State  Univ.,  University  Park.  Materials 
Research  Lab. 

E.  T.  Shuster,  and  W.  B.  White. 
Journal  of  Hydrology,  Vol  14,  No  2,  p  93-128, 
November  1971.  34  fig,  2  tab,  23  ref. 

Descriptors:  *Water  chemistry,  "Hydrogeology, 
♦Groundwater  movement,  "Carbonates,  *Karst, 
Springs,  Pennsylvania,  Hardness  (Water), 
Groundwater  basins,  Discharge  (Water),  Variabili- 
ty, Carbonate  rocks,  Limestones,  Water  circula- 
tion, Aquifer  characteristics. 
Identifiers:  Carbonate  aquifers. 

The  dissolved  carbonate  species  were  analyzed  in 
the  waters  of  14  carbonate  springs  in  the  Central 
Appalachians  at  2-week  intervals  during  water 
year  1967-68.  The  springs  were  classified  into  dif- 
fuse-flow feeder-system  types  and  conduit  feeder- 
system  types  by  hydrogeologic  evidence.  The  con- 
duit springs  were  very  variable  in  hardness 
throughout  the  year  (coefficient  of  variation  10- 
24%)  whereas  the  diffuse-flow  springs  had  a  more 
constant  hardness  (coefficient  of  variation  less 
than  5%).  The  variation  in  hardness  is  a  better 
index  of  aquifer  type  than  in  hardness  itself.  Dif- 
fuse flow  springs  were,  on  the  average,  near  satu- 
ration; the  conduit  springs  were  undersaturated  by 
factors  of  2  to  5.  Ca/Mg  ratios  were  near  unity  for 
springs  fed  by  dolomites  or  dolomite-related 
rocks;  Ca/Mg  ratios  for  limestone  springs  were  3-8 
times  higher.  Aquifer  systems  of  quite  different 
flow  mechanics  can  exist  in  the  same  hydrogeolog- 
ic environment  and  can  be  distinguished  by  their 
chemical  behavior.  (Knapp-USGS) 
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Field  02— WATER  CYCLE 
Group  2K— Chemical  Processes 


W72-03867 


EFFECT  OF  PRESSURE  ON  SULFATE  ION  AS- 
SOCIATION IN  SEA  WATER, 

Rosenstiel  School  of  Marine  and  Atmospheric 

Science,  Miami,  Fla. 

F.  J.  Millero. 

Geochimica  et  Cosmochimica  Acta,  Vol  35,  No 

11,  p  1089-1098,  November  1971.  3  tab,  20  ref. 

NSF  Grant  (GA  17386)  ONR  Grant  (NONR  4008- 

02). 

Descriptors:  *Sulfates,  *Sea  water,  'Water  pres- 
sure, *Water  chemistry,  'Ionization,  Solvation, 
Ions,  Saline  water  systems,  Chemical  potential, 
Thermodynamics,  Chemical  reactions. 
Identifiers:  Ion  association. 

The  effect  of  pressure  on  the  association  of  Mg, 
Ca,  and  Na  with  the  S04  in  seawater  is  estimated 
from  partial  molal  volume  data.  The  concentration 
of  the  ion-pair  MgS04  in  seawater  decreases  with 
increasing  pressure  as  expected.  (Knapp-USGS) 
W72-03868 


OXYGEN  ISOTOPE  FRACTIONATION 

BETWEEN  BIOGENIC  SILICA  AND  OCEAN 
WATER, 

Woods  Hole  Oceanographic  Institution,  Mass. 

K.  Mopper,  and  G.  D.  Garlick. 

Geochimica  et  Cosochimica  Acta,  Vol  35,  No  1 1 ,  p 

1185-1187,  November  1971.  3  fig,  1  ref .  NSF  Grant 

GA-680. 

Descriptors:  *Oxygen,  'Stable  isotopes,  'Bottom 
sediments,  'Paleoclimatology,  Silica,  Sea  water, 
Water  chemistry,  Water  temperature,  Stratig- 
raphy. 

Siliceous  radiolaria  skeletons  in  deep  sea  sedi- 
ments may  be  used  for  oxygen  isotope  investiga- 
tions. Radiolaria  from  the  tops  of  all  equatorial 
cores  sampled  are  apparently  1.5  permil  lighter 
than  those  sampled  from  lower  portions  of  the 
same  cores.  Radiolaria  probably  equilibrate  with 
cold  bottom  water  within  several  thousand  years. 
Therefore,  018  values  of  radiolaria  may  be  em- 
ployed as  a  tool  for  distinguishing  recent  sedi- 
ments from  Pleistocene  sediments.  However,  it 
also  seems  possible  that  the  trend  is  the  result  of 
early  diagenetic  mobilization  and  redistribution  of 
silica  in  response  to  cold  bottom  water.  (Knapp- 
USGS) 
W72-03869 


ELECTRICAL  PHENOMENA  ACCOMPANY- 
ING THE  PHASE  CHANGE  OF  DILUTE  KCL 
SOLUTIONS  INTO  SINGLE  CRYSTALS  OF 
ICE, 

Saint  Louis  Univ.,  Mo. 

T.  E.  Osterkamp,  and  A.  H.  Weber. 

Journal  of  Glaciology,  Vol  9,  No  56,  p  269-277, 

June  1970.  5  fig,  2  tab,  15  ref. 

Descriptors:  'Crystallization,  'Electrolytes, 
'Aqueous  solutions,  'Freezing,  'Water  chemis- 
try, Electrochemistry,  Chemical  potential,  Ioniza- 
tion. 

The  Workman-Reynolds  effect  was  investigated 
during  the  phase  change  of  dilute  KC1  solutions 
into  single  crystals  of  ice.  The  ice  crystals  were 
oriented  with  the  c-axes  either  parallel  or  perpen- 
dicular to  the  growth  direction.  The  solute  dis- 
tribution in  the  liquid  phase,  near  the  interface, 
was  obtained  with  a  wire-type  conductivity  cell. 
For  a  crystal  growth  rate  of  8.8  microns/s  the 
freezing  potentials  were  +10.0  V  and  +6.0  V  and 
the  specific  charge  separations  were  0.0000013  C/g 
of  ice  and  0.0000014  C/g  of  ice  for  growth  parallel 
and  perpendicular,  respectively,  to  the  c-axes  of 
the  ice  crystals.  The  equilibrium  solute  distribution 
coefficient  was  found  to  be  0.004  for  KC1  solutions 
for  both  crystal  orientations.  An  'apparent' 
(because  of  convection  in  the  liquid  phase)  dis- 
tribution coefficient  ranged  from  0.031-0.074.  The 
'apparent'    diffusion    coefficients    ranged    from 


0.0013  to  0.0049  sq  mm/s  and  varied  linearly  with 

growth  rate.  (Knapp-USGS) 

W72-03884 


CHEMICAL    INTERACTION    OF    DISSOLVED 
SILICA  WITH  mON  flD  AND  (DT), 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  05F. 
W72-04006 


OXIDATION-REDUCTION  DETERMINATIONS 
AT  THE  MUD-WATER  INTERFACE, 

Georgia  Univ.,  Athens.  Dept.  of  Zoology. 

J.  E.  Schindler,  and  K.  R.  Honick. 

Limnology  and  Oceanography,  Vol  16,  No  5,  p 

837-840,  September  1971.  5  fig,  16  ref.  OWRR  A- 

029-GA  (5). 

Descriptors:  'Mud-water  interfaces,  'Oxidation- 
reduction  potential,  'Bottom  sediments,  'Cores, 
'Instrumentation,  Stratification,  Organic  matter, 
Sediment-water  interfaces. 

Oxidation-reduction  (redox)  potentials,  while  not 
amenable  to  strict  thermodynamic  interpretation, 
are  valuable  indicators  of  environmental  boundary 
conditions.  Intact  samples  of  the  mud-water  inter- 
face and  the  overlying  waters  are  obtained  by 
means  of  a  free-fall  corer.  Redox  potentials  (Eh) 
are  determined  with  Ag/AgCl  reference  electrode 
and  a  bright  platinum  inert  electrode  in  circuit  with 
a  potentiometric  laboratory  recorder.  The  rapid 
equilibration  and  high  degree  of  reliability  of  the 
Pt-Ag/AgCl  redox  electrode  couple  and  the  essen- 
tially sealed  experimental  system  described 
represent  improvement  over  previous  methods  for 
the  investigation  of  sediment-water  interface 
phenomena.  (Knapp-USGS) 
W72-04027 


FRACTIONATION  OF  CALCIUM  ISOTOPES  IN 
CARBONATE  PRECIPITATES, 

Hahn-Meitner-Institut  fuer  Kernforschung  Berlin 

(West  Germany),  nuclear  Chemistry  Div. 

P.  Moller,  and  H.  Papendorff. 

Earth  and  Planetary  Science  Letters,  Vol  1 1 ,  No  3, 

p  192-194,  June  1971. 1  tab,  8  ref. 

Descriptors:    'Chemical   precipitation,    'Calcite, 
•Radioisotopes,  Calcium,  Diagenesis,  Chemical 
reactions,  Sedimentation. 
Identifiers:  'Isotope  fractionation. 

CaC03  was  slowly  precipitated  from  a  bicar- 
bonate solution  containing  Ca-45  in  order  to  study 
the  fractionation  of  Ca-isotopes.  The  ratio  Ca-45 
to  total  Ca  was  determined  by  radiochemical  and 
chemical  methods.  The  limit  of  error  of  the  ratio  is 
plus  or  minus  0.5%  and  the  separation  factor  was 
1.000  plus  or  minus  0.0015.  Therefore  the  isotope 
shift  in  a  CaC03  precipitation  must  be  less  than 
0.05%  per  mass  unit.  (Knapp-USGS) 
W72-04029 


ULTRAMICRO  ANALYSIS  OF  EXPLOSIVES  IN 
SEA  WATER, 

Naval  Ordnance  Lab.,  Silver  Spring,  Md. 
For  primary  bibliographic  entry  see  Field  05  A. 
W72-04037 

2L.  Estuaries 


EXPERIMENTAL  AND  THEORETICAL  STUDY 
OF  THE  HYDRODYNAMICS  OF  DISPERSION 
IN  RIVERS  AND  ESTUARIES, 

Hydronautics,  Inc.,  Laurel,  Md. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-03540 


ISOPACHOUS  MAPPING  OF  THE  LOWER 
PATUXENT  ESTUARY  SEDIMENTS  BY  CON- 
TINUOUS SEISMIC  PROFILING  TECHNIQUES, 

Naval  Oceanographic  Office,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  02J. 
W72-03574 


THE  HISTORY  OF  THE  DUTCH   COAST  IN 
THE  LAST  CENTURY, 

Rijkswaterstaat-Deltadienst,  The  Hague  (Nether- 
lands). Coastal  Research  Dept. 
For  primary  bibliographic  entry  see  Field  02J. 
W72-03576 


OFFSET  COASTAL  INLETS, 

Massachusetts  Univ.,  Amherst.  Inst,  of  Coastal 

Research. 

For  primary  bibliographic  entry  see  Field  02J. 

W72-03596 


FTELD  STUDY  OF  A  TIDAL  INLET,  BIMINI, 
BAHAMAS, 

Virginia  Inst,  of  Marine  Science,  Gloucester  Point. 

Div.    of    Physical,    Chemical,    and    Geological 

Oceanography. 

For  primary  bibliographic  entry  see  Field  02J. 

W72-03597 


SEASONAL    BOTTOM    CHANGES,    BOLINAS 
BAY,  CALIFORNIA, 

California  Univ.,  Berkeley. 

For  primary  bibliographic  entry  see  Field  02J. 

W72-03605 


SEDIMENT  DISTRIBUTION  AND  ITS  RELA- 
TIONS TO  CIRCULATION  PATTERNS  IN 
BOLINAS  BAY,  CALIFORNIA, 

California  Univ.,  Berkeley.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  02J. 
W72-03606 


FOOD  HABITS,  LENGTH-WEIGHT  RELA- 
TIONSHIP, AND  CONDITION  FACTOR  OF 
THE  RED  DRUM  (SCIAENOPS  OCELLATA)  IN 
SOUTHEASTERN  LOUISIANA, 

Louisiana  State  Univ.,  Baton  Rouge.  School  of 
Forestry  and  Wildlife  Management. 
Rea  N.  Boothby ,  and  James  W.  Avault,  Jr. 
Trans  Amer  Fish  Soc.  100(2):  290-295.  Dlus.  1971. 
Identifiers:    Condition,    Crabs,    Drum,    Factor, 
Food,  Habits,  Length,  Louisiana,  Red,  Relation- 
ships, Sciaenops-Ocellata,  Shrimp,  Weight. 

A  total  of  349  adult  S.  ocellata  were  collected  from 
the  coastal  marsh  below  Hopedale  in  southeastern 
Louisiana,  between  Oct.,  1967  and  Oct.  1968.  A 
total  of  286  fish  (82%)  contained  identifiable  food 
items  which  were  analyzed  as  to  frequency  of  oc- 
currence and  percent  of  total  volume.  The  main 
food  items  in  order  of  occurrence  were  fish, 
shrimp,  and  crabs.  Blue  crabs,  mud  crabs,  and 
penaeid  shrimp  were  the  crustaceans  most 
frequently  eaten,  and  at  least  14  different  species 
of  fish  were  utilized  to  some  degree.  Food  habits 
varied  substantially  from  season  to  season.  Fish 
was  the  main  food  item  during  winter  and  spring 
months.  Crustaceans,  crabs  and  shrimp  combined 
comprised  the  bulk  of  the  diet  during  the  summer 
and  fall  months.  Only  slight  differences  in  food 
habits  were  detected  due  to  size  or  sex.  Gonadal 
examination  of  8  adults  indicated  that  spawning 
took  place  between  Sept.  and  Dec.  The  length- 
weight  relationship  and  seasonal  condition  values 
were  determined.  Red  drum  of  a  given  standard 
length  were  generally  heavier  than  previously  re- 
ported. Condition  values  from  this  study 
represented  fish  in  overall  good  condition. -Copy- 
right 1971,  Biological  Abstracts,  Inc. 
W72-03791 


20 


WATER  CYCLE— Field  02 
Estuaries — Group  2L 


GRADUALLY  VARYING  TWO-LAYER 

STRATIFIED  FLOW, 

Technical  Univ.  of  Denmark,  Copenhagen.  Inst,  of 
Hydrodynamics  and  Hydraulic  Engineering. 
For  primary  bibliographic  entry  see  Field  02E. 
W72-03845 


WATER-MASS  STRATIFICATION  AND  BED 
FORM  CHARACTERISTICS  IN  EAST  PASS, 
DESTIN,  FLORIDA, 

Louisiana  State  Univ.,  Baton  Rouge.  Coastal  Stu- 
dies Inst. 

L.  D.  Wright,  C.  J.  Sonu,  and  W.  V.  Kielhorn. 
Marine  Geology,  Vol  12,  No  1,  p  43-58,  January 
1972.  12  fig,  13  ref.  ONR  N00014-69-A-021 1-0003, 
NR  388-002. 

Descriptors:  'Channel  morphology,  'Stratified 
flow,  'Sediment  transport,  'Tides,  'Currents 
(Water),  Density  stratification,  Sedimentary  struc- 
tures, Bed  load,  Sands,  Sedimentation,  Tidal  ef- 
fects, Gulf  of  Mexico,  Florida. 
Identifiers:  Destin  (Fla.). 

Density  contrasts  between  the  water  of  Choc- 
tawhatchee  Bay  and  the  Gulf  of  Mexico  result  in 
sharp  vertical  and  horizontal  stratification  in  the 
northern  part  of  East  Pass  near  Destin,  Fla.,  dur- 
ing flood  and  a  portion  of  the  ebb  tidal  phases.  As 
a  consequence  of  this  stratification,  flood  tide  cur- 
rents are  swiftest  and  of  longest  duration  in  the 
deeper  layers  within  dredged  channels.  Ebb  cur- 
rents attain  their  velocity  and  duration  maxima  in 
the  upper  layers  of  the  water  column.  Ac- 
cordingly, bed  form  asymmetries  indicate  that 
bedload  transport  is  flood  dominated  in  the  chan- 
nels and  ebb  dominated  over  shoals.  Vertical  den- 
sity homogeneity  resulting  from  greater  mixing  in 
the  seaward  reaches  and  at  the  mouth  of  the  inlet 
channel  is  accompanied  by  bidirectional  sand 
transport.  (Knapp-USGS) 
W72-03854 


ANATOMY     OF     A     SHORE     FACE     RIDGE 
SYSTEM,  FALSE  CAPE,  VIRGINIA, 

Old    Dominion    Univ.,    Norfolk,    Va.    Inst,    of 

Oceanography. 

For  primary  bibliographic  entry  see  Field  02J. 

W72-03855 


EFFECTS  OF  KARST  FEATURES  ON  CIRCU- 
LATION OF  WATER  IN  CARBONATE  ROCKS 
IN  COASTAL  AREAS, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  02F. 

W72-03864 


BEACHES  AND  GROUND  WATER  OF  CAPE 
SABLE,  FLORIDA,  DURING  EXTREME 
DROUGHT, 

Louisiana  State  Univ.,  Baton  Rouge.  Coastal  Stu- 
dies Inst. 
R   T  Russell 

Available  from  NTIS,  Springfield,  Va.  22151  as 
AD  731  381  $3.00  Paper  copy.  Technical  Report 
No  103,  August  30,  1971.  18  p,  5  fig,  12  photo,  5 
tab.  N00014-69-A-0211-0003  (ONR). 

Descriptors:  'Beaches,  'Groundwater,  'Saline 
water  intrusion,  'Droughts,  'Florida,  Water  table, 
Water  levels,  Geology,  Groundwater  movement, 
Groundwater  recharge,  Rainfall,  Aquifers, 
Hydrogeology,  Surveys,  Hydrologic  data. 
Identifiers:  'Cape  Sable  (Fla). 

In  October  1969  beaches  and  water  tables  were  in- 
vestigated after  5  months  of  adequate  rainfall  in 
the  Cape  Sable,  Florida  complex.  In  April  1971  a 
similar  study  was  made  after  5  months  of  extreme 
drought  in  the  Florida  Everglades  when  water  ta- 
bles were  lowered  enough  to  permit  widespread 
saltwater  intrusion.  Much  of  the  beach  rock  and 
cemented  water-table  rock  under  the  beaches  had 
been  eroded  by  high-energy  waves.  Slabs  of  the 
eroded  beach  rock  were  tossed  up  on  the  beaches 


and  became  incorporated  into  the  deposits.  On 
East  and  Northwest  Capes  the  groundwater  had 
been  replaced  by  seawater.  On  Middle  Cape  the 
water  table  was  lowered,  but  a  salinity  gradient 
and  some  potable  groundwater  were  present  in 
1971.  The  Cape  Sable  region  is  isolated  from  main- 
land surface  runoff  by  extensive  areas  of  lakes  and 
saline  waterways,  and  from  subsurface  flow  of 
groundwater  by  a  thick  section  of  compact  marl 
and  compressed  peat.  Accumulation  of  ground- 
water depends  on  local  rainfall.  (Woodard-USGS) 
W72-03872 


KINEMATICS  OF  FLOW  IN  A  RIVER  MOUTH 
(O  KINEMATDXE  POTOKA  V  UST'YE  REKI), 

State  Oceanographic  Inst.,  Moscow  (USSR). 
V.  N.Mikhaylov. 

In:  Gidrologiya  i  gidrokhimiya  morey  i  ust'yev 
rek;  Gosudarstvennyy  Okeanograficheskiy  In- 
stitut  Trudy,  No  98,  p  5-22, 1970.  5  fig,  1 1  ref. 

Descriptors:  'Estuaries,  'Sedimentation, 
'Hydraulics,  'Flow  characteristics,  Waves 
(Water),  Currents  (Water),  Tides,  Surges,  Floods, 
Water  levels,  Water  level  fluctuations,  Depth, 
Discharge  (Water),  Sediment  discharge,  Velocity, 
Slopes,  Cross-sections,  Salinity,  Energy,  Equa- 
tions. 

Identifiers:  'USSR,  Flow  kinematics,  Flow 
dynamics,  Flood  tides,  Ebb  tides,  Sediment  con- 
centration, Conveyance,  Competence. 

The  sequence  of  extreme  values  of  hydraulic  ele- 
ments for  an  unstable  regime  in  the  mouth  of  a 
river  was  examined  to  determine  the  difference 
between  the  kinematics  of  a  flood  wave  and  a 
flood  tide  (surge),  and  to  establish  kinematic  pat- 
terns of  the  water-level  regime,  water  and  sedi- 
ment discharges,  flow  velocity,  slope,  sediment 
concentration,  and  salinity  during  floods  and  in- 
coming tides  or  surges.  In  positive  and  negative 
direct  waves  (floods),  maxima  in  the  positive  wave 
or  minima  in  the  negative  wave  occur  in  the  fol- 
lowing sequence:  slope,  sediment  concentration, 
velocity,  water  discharge,  and  water  level  (depth). 
In  a  negative  return  wave  (backrush,  ebb)  water 
discharge,  velocity,  sediment  concentration,  and 
slope  maxima  occur  first  and  are  followed  by  the 
water-level  minimum.  In  a  positive  return  wave 
(surge,  flood  tide)  without  reversal  of  flow  toward 
the  river,  the  sequence  of  extreme  values  is  as  fol- 
lows: water  discharge,  velocity,  sediment  concen- 
tration, and  slope  minima,  followed  by  the  water- 
level  maximum.  If  a  positive  return  wave  is  ac- 
companied by  reversing  currents,  the  sequence  of 
extreme  values  is  the  maximum  of  inverse  slope, 
followed  by  the  maxima  of  sediment  concentra- 
tion, return  velocity,  water  discharge,  and  water 
level.  In  direct  and  return  waves  extreme  sediment 
discharge  values  occur  between  the  time  of  ex- 
treme water  discharge  and  extreme  sediment  con- 
centration. The  sequence  of  extreme  values  of  ele- 
ments in  a  direct  wave  and  positive  return  wave  is 
similar  when  the  current  turns  into  a  river.  The 
kinematics  of  a  negative  return  wave  and  of  a  posi- 
tive return  wave  differ  significantly  from  the  kine- 
matics of  a  flood  wave  when  there  is  no  reversal  of 
flow.  (Josefson-USGS) 
W72-03893 


BIOCHEMICAL  OXYGEN  DEMAND  IN  THE 
DNIEPER-BUG  ESTUARINE  AREA  (BIOK- 
HIMICHESKOYE  POTREBLENIYE 

KISLORODA  V  DNEPRO-BUGSKOY  UST- 
'YEVOY  OBLASTT), 

State  Oceanographic  Inst.,  Moscow  (USSR). 
For  primary  bibliographic  entry  see  Field  05B. 
W72-03895 


BEDLOAD         DISTRIBUTION         ON         THE 

ESTUARINE   BEACH   OF  THE   AMU-DAR'YA 

RIVER    (RASPREDELENIYE    DONNYKH    OT- 

LOZHENIY     NA     UST'YEVOM     VZMOR'YE 

AMU-DART), 

State  Oceanographic  Inst.,  Moscow  (USSR). 

Yu.  P.  Sudakova. 


In:  Gidrologiya  i  gidrokhimiya  morey  i  ust'yev 
rek;  Gosudarstvennyy  Okeanograficheskiy  In- 
stitut  Trudy,  No  98,  p  230-236, 1970.  2  fig,  8  ref. 

Descriptors:  'Sedimentation,  'Bottom  sediments, 
'Bed  load,  'Estuaries,  'Beaches,  Sands,  Silts, 
Soil  texture,  Particle  size,  Grading,  Detritus,  Mol- 
lusks,  Diatoms. 

Identifiers:  'USSR,  Amu-Dar'ya  River,  Pelite, 
Ostracods,  Foraminifera. 

The  estuarine  beach  of  the  Amu-Dar'ya  River  is 
divided  into  7  soil  zones  on  the  basis  of  genetic 
characteristics:  3  sand  zones  (foredelta,  western, 
and  eastern),  3  silt  zones  (estuarine,  central,  and 
western),  and  a  transitional  zone  of  silty  sand  and 
sandy  silt.  All  soils  on  the  Amu-Dar'ya  beach  are 
strongly  calcareous  and  effervesce  from  the  action 
of  hydrochloric  acid.  A  pelitomorphic  carbonate  is 
predominant  in  the  finer  grained  soils  and  a 
biogenous  carbonate  is  predominant  in  the  more 
coarse  grained  soils.  Particle  size  of  the  soils  of  the 
various  zones  is  examined  in  conjunction  with  the 
degree  of  their  sorting,  presence  of  shells,  etc.  The 
distribution  of  soils  on  the  beach  is  asymmetric: 
sand  zones  in  the  east  and  silt  zones  in  the  west. 
The  asymmetrical  distribution  of  the  zones  is  due 
mainly  to  the  bottom  relief ,  the  general  circulation 
of  sea  water,  and  the  character  of  the  underlying 
materials.  (Josefson-USGS) 
W72-03897 


WIND  TIDES  IN  THE  ESTUARINE  AREA  OF 
THE  PREGEL  RIVER  (SGONNO-NAGONNYYE 
KOLEBANTYA  UROVNYA  V  UST'YEVOY 
OBLASTI  R.  PREGOLI), 

State  Oceanographic  Inst.,  Moscow  (USSR). 

V.  A.  Zorina. 

In:  Gidrologiya  i  gidrokhimiya  morey  i  ust'yev 

rek;    Gosudarstvennyy    Okeanograficheskiy    In- 

stitut  Trudy,  No  98,  p  67-75,  1970.  3  fig,  5  tab,  2 

ref. 

Descriptors:  'Wind  tides,  'Winds,  'Water  level 
fluctuations,  'Estuaries,  'Estuarine  environment, 
Lagoons,  Floods,  Surges,  Anticyclones, 
Cyclones,  Atmospheric  pressure,  Ice,  Stream- 
flow,  Inflow,  Sea  water,  Forecasting,  Seasonal, 
Regression  analysis. 

Identifiers:  'USSR,  Kaliningrad  Oblast,  Pregel 
River,  Vistula  Lagoon,  Water  exchange,  Correla- 
tion coefficient. 

Statistical  characteristics  of  wind  tides  which 
produce  the  greatest  water-level  fluctuations  at  the 
mouth  of  the  Pregel  River  in  the  Vistula  Lagoon, 
Kaliningrad  Oblast,  are  examined.  Water-level 
fluctuations  in  the  lagoon  are  determined  by  the 
wind  or  pressure  over  the  Baltic,  local  wind,  and 
by  streamflow.  On  the  basis  of  these  factors,  the 
morphology  of  the  lagoon,  and  the  effect  of  ice 
phenomena,  six  types  of  wind  tides  are  identified. 
Water  exchange  through  the  strait  changes  the 
average  water  level  of  the  lagoon.  Water  levels  are 
most  affected  by  local  wind  and  are  only  slightly 
influenced  by  streamflow.  Methods  are  given  for 
lengthening  the  period  of  seasonal  water-level 
forecasts.  Based  on  the  relationships  obtained, 
forecasts  of  water  levels  in  winter  and  summer  can 
be  made  6-72  and  6-24  hours  in  advance,  respec- 
tively. (Josefson-USGS) 
W72-03899 


POSSIBILITIES  OF  CALCULATING  AVERAGE 

SALINITY      DISTRD3UTION     NEAR      RIVER 

MOUTHS       (VOZMOZHNOSTI       RASCHETA 

SREDNEGO    RASPREDELENIYA    SOLENOSTI 

VBLIZI  UST'YEV  REK), 

State  Oceanographic  Inst.,  Moscow  (USSR). 

Ye.  B.  Chernyavskiy. 

In:  Gidrologiya  i  gidrokhimiya  morey  i  ust'yev 

rek;    Gosudarstvennyy    Okeanograficheskiy    In- 

stitut  Trudy,  No  98,  p  203-21 1 ,  1970.  2  fig,  1  tab,  13 

ref. 

Descriptors:    'Estuaries,    'Fresh    water,    'Sea 
water,    'Salinity,    Salt    balance,    Desalination, 
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Discharge   (Water),    Diffusion,   Mixing,   Turbu- 
lence,    Turbulent    flow,     Statistical    methods, 
Stochastic  processes,  Continuity  equation. 
Identifiers:       "USSR,       Amu-Dar'ya       River, 
Isohalines. 

Computation  of  salinity  near  river  mouths  can  be 
of  great  importance  for  evaluating  hydrologic  con- 
ditions in  an  offshore  zone  between  salinity  sur- 
veys and  for  making  hydrologic  forecasts.  With  a 
reliable  method  it  is  possible  to  calculate  the  dis- 
tribution of  impurities  discharged  by  rivers  or 
pipes  into  the  sea.  A  number  of  continuity  equa- 
tions of  turbulent  diffusion  of  an  admixture  enter- 
ing the  sea  were  examined  from  the  standpoint  of 
their  applicability  for  calculating  salinity  distribu- 
tion in  an  offshore  zone.  Formulas  are  given  for 
computing  the  desalinization  zone  and  average 
salinity  of  the  basin,  which  is  important  for  esti- 
mating future  salt  balances.  Results  of  salinity  cal- 
culations in  the  offshore  zone  of  the  Amu-Dar'ya 
River  for  July  1958  are  summarized  as  a  sample 
computation  of  salinity  near  a  river  mouth.  (Josef- 
son-USGS) 
W72-03901 


FLUORIDE   CONCENTRATION   IN   COASTAL 
AND  ESTUARINE  WATERS  OF  GEORGIA, 
Skidaway  Inst,  of  Oceanography,  Savannah,  Ga. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-04026 


COASTAL      BATHYMETRIC      PLOTTING 
FINAL  REPORT, 

North  American  Rockwell  Corp.,  Downey,  Calif. 
For  primary  bibliographic  entry  see  Field  07C. 
W72-04045 

03.  WATER  SUPPLY 
AUGMENTATION 
AND  CONSERVATION 

3A.  Saline  Water  Conversion 


INVESTIGATIONS  ON  THE  SUBSURFACE 
DISPOSAL  OF  WASTE  EFFLUENTS  AT  IN- 
LAND SITES, 

Arizona  Univ.,  Tucson. 

L.G.Wilson. 

For  sale  by  the  Superintendent  of  Documents, 

U.S.  Government  Printing  Office,  Washington, 

D.C.  20402  Price  $1.00.  Office  of  Saline  Water 

Research  and  Development  Progress  Report  No. 

650.  106  p,  22  fig,  10  tab,  65  ref.  OSW  Grant  14-01- 

0001-1805. 

Descriptors:  'Desalination,  *Brine  disposal, 
♦Brackish  waste  disposal,  'Recharge  wells,  Ef- 
fluent discharge,  Waste  disposal,  'Mixing,  'Injec- 
tion wells,  Groundwater  movement,  Saline  water, 
Surface-groundwater  relationships,  Dispersion, 
Pit  recharge,  Waste  dilution. 
Identifiers:  'Inland  desalting  plants,  'Evaporation 
ponds,  Desalination  waste,  Waste  disposal  wells. 

Two  common  techniques  for  brackish  waste 
disposal  at  inland  sites  are  evaporation  ponds  and 
deep-wells.  A  third  possible  technique,  extensive- 
ly employed  in  Israel,  consists  of  in-situ  mixing  of 
waste  water  and  indigenous  ground  water,  using 
either  single-  and  two-well  recharge-discharge 
techniques  or  pit  recharge.  The  objectives  of  a 
project  undertaken  by  the  Water  Resources 
Research  Center,  The  University  of  Arizona  were 
(a)  to  obtain  mixing  data  from  single-  and  two-well 
studies  and  pit  recharge  experiments  in  inland  allu- 
vium for  comparison  with  field  and  analytical  stu- 
dies reported  in  Israel  and  elsewhere  and  (b)  to  ar- 
rive at  rational  guidelines  for  the  selection,  design 
and  management  of  mixing  facilities  at  potential, 
inland  desalting  plants.  In  addition  to  waste- 
disposal  potentialities,  the  techniques  described  in 
this  report  may  have  applicability  during  in- 
trabasin  transfers  of  ground  water  for  quality  con- 
trol. (OSW  Abstract) 


W72-03512 


COMPARISON  STUDY  OF  A  2.5  MGD  VTE  UP- 
FLOW  VERSUS  DOWNFLOW, 

Fluor  Corp.  Ltd.,  Los  Angeles,  Calif. 
M.  Marwede,  and  P.  J.  Schroeder. 
For  sale  by  the  Superintendent  of  Documents,  U. 
S.  Government  Printing  Office,  Washington,  D.C. 
20402  Price  $3.75.  Office  of  Saline  Water  Research 
and  Development  Progress  Report  No.  698, 
February  1971.  88  p,  7  fig,  4  tab,  30  draw,  2  ref. 
Contract  No.  14-30-2703. 

Descriptors:  'Evaporation,  'Water  Costs,  'Cost 

analysis,   Films,  Evaporators,  Estimated  costs, 

Design,       Evaluation,       Investment,       Tubes, 

'Desalination,  Distillation. 

Identifiers'.  'Falling  film  evaporation,  'Rising  film 

evaporation. 

The  conceptual  design  and  costs  of  a  2.5-Mgd  ver- 
tical tube  saltwater  evaporator  with  upflow  in  the 
vertical  tubes  were  determined  and  compared  to  a 
previous  downflow  plant.  The  upflow  plant  was 
made  identical  to  the  downflow  plant  except 
where  differences  were  necessary  to  carryout  the 
upflow  scheme.  The  areas  where  the  plants  differ 
were  studied  in  more  detail.  The  principal  dif- 
ference between  the  plants  is  that  the  upflow  plant 
does  not  require  effect  pumps  but  does  require 
slightly  more  area.  Capital  cost  for  a  2.5-Mgd  plant 
is  about  6%  lower  for  the  upflow  plant.  A  cost 
curve  showns  that  this  advantage  improves  as  size 
increases  to  10  Mgd.  Water  cost  is  lowered  from 
$1.13  to  $1.08  per  1,000  gal.  because  of  lower 
capital  charges  and  lower  electrical  costs.  Poten- 
tial improvements  in  the  upflow  process  are 
recommended.  (OSW  Abstract) 
W72-03514 


FEASIBILITY  OF  TREATING  WASTEWATER 
BY  DISTILLATION. 

Florida  Univ.,  Gainesville. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-03610 


NEW  SYSTEM  FOR  DESALTING  WATER. 

Public  Works,  Vol  101,  No  11,  November  1970,  p 
78. 

Descriptors:  'Desalination,  'Reverse  osmosis, 
'Distillation,  Capital  costs,  Cost  comparisons, 
Economic  efficiency,  'Steam,  Treatment  facili- 
ties, Waste  water  treatment. 

A   method   for  desalting  water  combining  the 

Crocesses  of  distillation  and  reverse  osmosis  has 
een  announced  by  Stone  and  Webster  Engineer- 
ing Corporation,  of  Boston  Massachusetts.  The 
firm  claims  the  process,  called  Duo-Cycle,  can  be 
applied  in  large  scale  installations,  100  mgd,  at 
costs  significantly  lower  than  heretofore  claimed 
possible.  The  process  uses  high  quality  steam  for 
the  reverse  osmosis  cycle  and  the  resulting  low 
grade  steam  is  then  used  in  a  heat  exchanger  to 
heat  incoming  brine  for  distillation.  The  streams  of 
product  water  from  each  plant  are  combined  in  op- 
timum economic  proportions  to  form  a  potable 
water  product.  The  facility  described  by  the  com- 
pany would  provide  130  mgd  using  the  energy  in 
1 ,800,000  pounds  of  steam  per  hour  at  a  pressure 
of  1450  psi  gage  at  950F.  This  was  compared  with  a 
multi-stage  flash  distillation  plant  using  compara- 
ble energy  to  produce  50  mgd.  (Goessling-Texas) 
W72-03626 


THE  CURRENT  STATUS  OF  RESEARCH  ON 
WATER  AND  SALT  SOLUTIONS, 

Carnegie-Mellon  Univ.,  Pittsburgh,  Pa. 

For  primary  bibliographic  entry  see  Field  01 B. 
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SEA  WATER  CORROSION  CONTROL  BY  EN- 
VIRONMENT MODIFICATION;  PART  TWO, 

Dow  Chemical  Co.,  Freeport,  Tex. 


B.  D.  Oakes,  and  J.  S.  Wilson. 
For  sale  by  the  Superintendent  of  Documents,  U. 
S.  Government  Printing  Office,  Washington,  D.C. 
20402.  Price  $1.00.  Office  of  Saline  Water 
Research  and  Development  Progress  Report  No. 
649,  May  1971.91  p,  18  fig,  24  tab,  4  ref,  5  append. 
OSW  Contract  No.  14-01-0001-1482. 

Descriptors:  'Desalination,  'Sea  water,  'Corro- 
sion control,  'Inhibitors,  'Deaeration,  Steel,  Alu- 
minum, 'Heat  exchanger,  Chromium,  Phosphates. 

Environmental  modifications  were  studied  that 
will  lower  the  cost  of  water  obtained  by  distillation 
of  seawater  by  allowing  the  use  of  mild  steel  sur- 
faces. Laboratory  testing  indicates  that  chromate 
as  sodium  chromate  plus  phosphate  as  disodium 
hydrogen  phosphate  will  effectively  control  corro- 
sion in  oxygen-saturated  seawater  at  250  deg  F. 
Better  control  is  obtained  with  this  inhibitor  if  the 
seawater  is  also  deaerated.  Dynamic  testing  con- 
firms that  a  low  oxygen  level  plus  a  low  level  chro- 
mate-phosphate  inhibitor  concentration  promises 
to  control  corrosion  of  mild  steel  in  seawater  at 
250  deg  F  at  costs  that  make  the  environmental 
modification  well  worth  pursuing.  Aluminum  alloy 
corrosion  rates  can  be  lowered  significantly  below 
already  low  values  and  pitting  suppressed  by  the 
addition  of  sodium  chromate  plus  sodium  bicar- 
bonate. Dynamic  testing  of  Aluminum  1100  gave 
surprisingly  high  rates  --  >100  mpy  --  but  the  in- 
hibitor was  able  to  lower  them  to  <1  mpy.  If  it 
should  prove  to  be  possible  to  utilize  the  bicar- 
bonate naturally  present  in  seawater  as  the  bicar- 
bonate source,  then  the  cost  of  the  inhibitor  would 
become  that  of  the  added  chromate.  Since  3  ppm 
chromate  was  effective  in  dynamic  testing,  the 
cost  of  added  protection  for  aluminum  would  only 
be  approximately  1  cent  per  thousand  gallons  of 
water  produced,  an  attractive  possibility.  (OSW 
abstract) 
W72-03774 


SUMMARY  OF  ROSWELL  TEST  BED  PLANT 

REPORTS  (1963-1968). 

Phillips  Scientific  Corp.,  Bartlesville,  Okla. 

For  sale  by  the  Superintendent  of  Documents,  U. 
S.  Government  Printing  Office,  Washington,  D.C. 
20402  -  Price  $0.75.  Office  of  Saline  Water 
Research  and  Development,  Progress  Report  No. 
717,  September  1971.  56  p,  5  tab,  5  fig.  OSW  Con- 
tract No.  14-30-25%. 

Descriptors:  'Desalination,  'Testing,  Desalination 
plants.  Distillation,  Brackish  water,  'Vapor  com- 
pression distillation,  Corrosion,  Pilot  plants. 
Identifiers:  Roswell  (NM). 

This  report  summarizes  the  analyses  of  the  operat- 
ing data  for  the  period  1963-1969  for  the  Test  Bed 
Plant  and  the  Auxiliary  Test  Unit  (ATU)  located  at 
Roswell,  New  Mexico.  The  Roswell  Test  Bed 
plant  uses  a  vapor  compression  distillation  process 
with  two  effects.  The  feed  water  for  the  plant  is 
produced  from  wells  and  contains  about  1.5  per- 
cent total  dissolved  solids  high  in  calcium  sulfate. 
The  plant  was  installed  to  operate  with  two  dif- 
ferent methods  to  prevent  calcium  sulfate  scale 
deposits:  ion  exchange  pretreatment  and  calcium 
sulfate  slurry  seed  recirculation.  Only  the  ion 
exchange  method  has  been  demonstrated  in  the 
Test  Bed  Facility.  The  Test  Bed  Facility  demon- 
strated the  design  rate  of  one  million  gallons  per 
day  at  a  concentration  factor  of  3  but  because  of 
numerous  equipment  failures  the  plant  never  at- 
tained continuous  operating  times  of  greater  than 
28  days.  Also  based  on  past  experience,  it  the  plant 
is  started  up  for  a  run,  64  percent  of  the  time  the 
test  will  be  terminated  in  less  than  10  days  because 
of  equipment  failure.  Scale  deposits,  corrosion 
and  mechanical  failures  were  responsible  for  most 
of  the  plant  shutdowns.  Operating  data  from  the 
plant  pretreating  the  water  with  ion  exchange  have 
defined  conditions  to  avoid  scale  deposits  except 
those  scales  containing  silica.  Mechanical 
problems  involving  the  pumps  and  the  axial  com- 
pressor have  not  been  completely  solved. 
W72-03775 
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IN-SITU  DYNAMICALLY-FORMED  REVERSE- 
-OSMOSIS  MEMBRANES, 

Envirogenics  Co.,  El  Monte,  Calif. 
H.  F.  Shuey ,  and  C.  W.  Saltonstall,  Jr. 
For  sale  by  the  Superintendent  of  Documents,  U. 
S.  Government  Printing  Office,  Washington,  D.C. 
20402  -  Price  $0.60.  Office  of  Saline  Water 
Research  and  Development  Progress  Report  No. 
730,  December  1971.  57  p,  20  fig,  13  tab,  8  ref. 
Contract  No.  14-30-2671. 

Descriptors:  'Reverse  osmosis,  'Semipermeable 
membranes,  *Saline  water,  Desalination,  Perm- 
selective  membranes,  Pressure,  Cellulose,  Mem- 
branes. 

Identifiers:  'Dynamic  membranes,  'Polysulfone 
supports,  Cellulose  acetate. 

Membranes  prepared  by  depositing  ultrathin  cellu- 
lose acetate  disks  in-situ  upon  a  polysulfone  sub- 
stratum in  tubes  have  exhibited  rejections  of  93  to 
96%  of  sodium  sulfate  and  31 .5  to  33.5%  of  sodium 
chloride  at  fluxes  up  to  17  gfd  when  evaluated  on 
3000  ppm  test  solutions  at  800  psi  and  flow  rates  of 
1  to  2  gal/min.  Moreover,  membranes  with  high 
sulfate  rejections,  such  as  these,  did  not  pass  dye 
when  evaluated  utilizing  100  ppm  aqueous  Trypan 
Blue  dye  at  800  psi.  This  indicates  that  the  disks 
were  uniformly  distributed  with  sufficient  overlap 
to  prevent  leakage.  The  low  sodium  chloride  rejec- 
tions are  apparently  a  function  of  the  intrinsic 
osmotic  characteristics  of  the  disks,  rather  than 
leakage  due  to  improper  deposition.  Variations  in 
the  techniques  of  preparing  the  disks  were  found 
to  influence  the  reverse-osmosis  properties  of  the 
in-situ  membranes.  Thus,  it  should  be  possible  to 
further  improve  the  intrinsic  osmotic  charac- 
teristics of  the  disks.  It  was  also  demonstrated  that 
a  cellulose  acetate  disk  membrane  which  had  been 
formed  in-situ  did  not  show  any  decline  in  flux  or 
rejection  upon  startup  after  an  overnight  shut- 
down and  depressurization.  This  indicates  that  the 
membrane,  once  deposited,  is  stable  to  erosion  or 
tearing  under  reverse-osmosis  operating  condi- 
tions. (OS  W  abstract) 
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RANKING  RESEARCH  PROBLEMS  IN 
GEOTHERMAL  DEVELOPMENT, 

California  Univ.,  Berkeley.  Sea  Water  Conversion 

Lab. 

Alan  D.  K.  Laird. 

Report  available  for  sale  by  Superintendent  of 

Documents,  U.  S.  Government  Printing  Office, 

Washington,  D.C.  20402  -  Price  $0.45.  Office  of 

Saline  Water  Research  and  Development  Progress 

Report  No.  711,  August  1971.  33  p,  5  fig,  7  tab,  24 

ref,  1  append.  OSW  Grant  No.  14-30-2635. 

Descriptors:  'Desalination,  'Distillation, 

'Geothermal  studies,  'Brine  disposal,  California, 
Water  pollution  source,  Benefits,  Electric  power, 
Water  supply. 

Identifiers:  Geothermal  water-power,  Geothermal 
feasibility  studies,  Geothermal  economics,  Imperi- 
al Valley  (Calif). 

Discusses  research  priorities  for  establishing  feasi- 
bility of  developing  geothermal  resources  in  the 
Imperial  Valley.  Priorities  in  order  of  decreasing 
importance  are  ranked  (1)  brine  chemistry-first 
because,  if  some  peculiarity  of  brines  would 
require  costly  processing,  the  development  may  be 
precluded;  (2)  overall  benefits-must  be  assured 
before  development  is  undertaken;  (3)  choice  of 
system;  (4)  markets;  (5)  reservoir  management- 
needed  for  pilot  plant  planning;  (7)  demonstration- 
plant  design;  (8)  technological  improvements. 
Each  of  the  above  topics  is  discussed  in  detail 
together  with  the  predicted  interaction  of  the  vari- 
ous parameters.  The  impact  upon  agricultural,  in- 
dustrial and  social  developments  is  discussed 
along  with  benefits  to  municipalities.  The  environ- 
mental aspect  in  terms  of  possible  pollution,  land 
misuse,  geological  damage,  and  the  research 
necessary  for  their  control  is  briefly  evaluated. 
Two  power-water  schemes  using  flashed  geother- 
mal steam,  and  one  in  which  boiling  is  suppressed 
are  described  and  briefly  illustrated.  (OSW  ab- 
stract) 
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MANUAL  FOR  DISSOLVED  OXYGEN  ANALY- 
SIS, 

Envirogenics  Co.,  El  Monte,  Calif. 
H.  C.  Edgington. 

Report  available  for  sale  by  Superintendent  of 
Documents,  U.  S.  Government  Printing  Office, 
Washington,  D.  C.  20402  -  Price  $0.30.  Office  of 
Saline  Water  Research  and  Development  Progress 
Report  No.  712,  August  1971.  19  p,  4  fig.  OSW 
Contract  No.  14-30-2586. 

Descriptors:  'Desalination,  'Distillation,  'Dis- 
solved oxygen  analyzers,  'Volumetric  analysis, 
'Analytical  techniques. 

Identifiers:  'Winkler  method,  'End-point  detec- 
tion. 

Three  methods  covering  the  determination  of  dis- 
solved oxygen  in  seawater  are  given.  Depending 
upon  the  method  used,  accuracies  on  the  order  of 
0.5  ppb  to  5  ppb  are  possible.  Seawater  samples 
are  analyzed  by  an  optimized  Winkler  procedure. 
Reagents  used,  together  with  directions  for  mixing 
and  storing  solutions  are  given.  Apparatus  used 
and  procedures  to  be  followed  are  explicit.  (OSW 
abstract) 
W72-03778 


DEMINERALIZATION  OF  WASTEWATER  BY 
THE  TRANSPORT-DEPLETIC  PROCESS, 

Southern  Research  Inst.,  Birmingham,  Ala. 
For  primary  bibliographic  entry  see  Field  05D. 
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CRITICAL  POTENTIAL  FOR  GROWTH  OF  LO- 
CALIZED CORROSION  OF  STAINLESS  STEEL 
US  CHLORIDE  MEDIA, 

Akinomoto  Co.  Inc.,  Kawasaki  (Japan).  Central 

Research  Labs. 

For  primary  bibliographic  entry  see  Field  08G. 

W72-03853 

3B.  Water  Yield  Improvement 


SHRUB  PRODUCTIVITY:  A  REAPPRAISAL  OF 
ARID  LANDS, 

Texas  Tech  Univ.,  Lubbock.  Dept.  of  Biology; 
and  Utah  State  Univ.,  Logan.  Dept.  of  Range  Ser- 
vice. 

For  primary  bibliographic  entry  see  Field  03F. 
W72-03663 


WATER    CONSERVATION    FOR    FOOD    AND 
FIBER  PRODUCTION  IN  ARID  LANDS, 

Agricultural   Research   Service,   Phoenix,   Ariz. 

Water  Conservation  Lab. 

For  primary  bibliographic  entry  see  Field  03F. 

W72-03667 


ECOLOGICAL  STUDIES  IN  THE  VEGETATION 
OF  THE  SUDAN  U.  THE  ECOLOGICAL  RELA- 
TIONSHIPS OF  THE  VEGETATION  OF  KHAR- 
TOUM PROVINCE, 

Khartoum  Univ.  (Sudan).  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  021. 
W72-03709 


ECONOMIC  FEASIBILITY  OF  INCREASING 
PECOS  BASIN  WATER  SUPPLIES  THROUGH 
REDUCTION  OF  EVAPORATION  AND 
EVAPOTRANSPIRATION, 

New    Mexico    Univ.,    Albuquerque.    Dept.    of 
Economics. 
W.  C.  Hughes. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-206  139,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  New  Mexico  Water  Resources 
Research  Institutes,  Report  No.  9,  1970.  38  p,  1 
fig,  43  tab,  26  ref,  1  append.  OWRR  B-006-NMEX 
(3)andB-011-NMEX(l). 


Descriptors:  'Evaporation  control,  'Transpiration 
control,  'Cost-benefit  analysis,  Evapotranspira- 
tion,  Phreatophytes,  Water  yield  improvement, 
Reservoir  evaporation,  Economic  feasibility,  New 
Mexico,  Watersheds  (Basins),  Monomolecular 
films,  Economics,  Water  resources,  Water  supply, 
Tamarisk,  Model  studies. 

Identifiers:  'Evaporation  reduction,  'Transpira- 
tion reduction,  'Pecos  River  Basin,  Phreatophyte 
eradication,  Phreatophyte  model,  Potential 
evapotranspiration,  Water  supply  augmentation, 
Vegetation  treatment,  Monolayer  films,  Salt 
Cedar. 

A  hydrologic  model  was  developed  for  the  Pecos 
River  Basin  in  New  Mexico  to  estimate  the  addi- 
tional water  that  could  be  obtained  by  vegetation 
treatment  in  the  forested  headwater  areas,  by 
removing  phreatophytes  in  the  lower  river  valley, 
and  by  applying  monolayer  films  on  the  major 
reservoirs  in  the  Pecos  Valley.  The  cost  and 
benefits  attributable  to  the  increase  in  water  sup- 
plies estimated  by  the  hydrologic  model  were 
analyzed  to  determine  the  economic  feasibility  of 
such  a  program.  Results  of  this  analysis  were  that 
removal  of  timber  from  the  forested  headwater  re- 
gion of  the  Pecos  watershed  would  increase  the 
water  yield  by  about  15  percent,  but  was  currently 
unfeasible  because  the  recreational  value  of  the 
forest  far  exceeded  the  value  of  the  additional 
water.  The  results  also  indicated  that  the  annual 
water  gain  of  70,000  acre-feet  from  the  eradication 
of  phreatophytes  in  the  Pecos  Valley  justified  the 
cost  of  their  removal,  and  that  suppression  of 
evaporation  on  reservoirs  during  late  summer  and 
fall  was  feasible  in  the  Pecos  Valley  and  would 
yield  approximately  4,000  acre-feet  of  water  an- 
nually. (Creel-New  Mexico) 
W72-03768 
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THE  SUBTERRANEAN  WATERS  OF 
TENERIFE:  U.  STUDIES  ON  THE  USE  OF 
BICARBONATE  WATERS, 

Centro   de   Edafologia   y   Biologia   Aplicada   de 

Tenerife  (Spain). 

E.  Fernandez,  Caldas,  V.  Perez  Garcia,  and  A. 

Borges  Perez. 

An  Edafol  Agrobiol.  29  (3/4):  193-207.  Illus.  1970. 

English  summary. 

Identifiers:  Alkalinity,  Banana-M,  Bi,  Carbonate, 

Irrigation,  pH,  Salinity,  Soil,  Spain,  Subterranean, 

Tenerife. 

The  bicarbonate  rich  waters  used  for  irrigation  in 
banana  plantations  do  not  result  in  the  formation 
of  saline  or  alkaline  soils.  The  pH  and  Na  adsorp- 
tion of  the  soil  are  affected.  The  carbonates  and 
bicarbonates  of  the  waters  of  irrigation  have  not 
materially  contributed  to  increasing  the  percentage 
of  exchangeable  Na  in  the  soils  studied.  Frequent 
heavy  irrigations  with  water  are  an  effective  mea- 
sure for  the  control  of  salinity  and  alkalinity  of  the 
soils.  The  addition  of  organic  material  improves 
the  hydraulic  permeability  of  the  soil  and 
leaching.-Copynght  1971,  Biological  Abstracts, 
Inc. 
W72-03802 


SUTDIES  ON  THE  PRODUCTIVITY  OF 
VEGETABLE  CROPS  UNDER  PLASTIC 
GREENHOUSE:  THE  MOVEMENT  OF  WATER- 
SOLUBLE  SALTS  IN  SOILS, 

Ministry  of  Agriculture  and  Forestry,  Shizuoka 

(Japan).  Horticulture  Research  Station. 

Mikiyo  Kageyama,  and  Takashi  Masaki. 

Bull  Hon  Res  Sta  B  (Okitsu).  8.  27-42.  Illus.  1968. 

In  Japanese  and  English  summaries. 

Identifiers:  Accumulation,  Crops,   Evaporation, 

Frequency,   Greenhouse,   Irrigation,   Movement, 

Plastic,  Productivity,  Salts,  Soils,  Soluble,  Under, 

Vegetable. 

The  total  amount  of  water  applied  to  the  soil  in- 
creased  as   the   amount   of   water/irrigation   in- 
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creased.  Water  soluble  salts  were  mostly  near  the 
soil  surface  (0-5  cm  deep);  the  total  salt  concentra- 
tion was  high  especially  at  the  center  of  a  ridge 
when  the  amount  of  irrigation  was  small.  With  a 
high  concentration  of  water  soluble  salts  in  soil, 
the  salts  accumulate  near  the  surface  with  im- 
proper irrigation;  thus  inhibiting  plant  growth. 
When  N  was  applied,  the  electrical  conductivity  of 
the  surface  soil  solution  increased  with  time;  that 
of  the  deeper  layer  decreased  rapidly  with  in- 
creased application  of  N.  The  accumulation  of 
water  soluble  salts  seemed  to  result  primarily  from 
the  upward  capillary  movement  of  water  and  sub- 
sequent evaporation.  Although  the  electrical  con- 
ductivity was  considerably  higher  at  the  soil  sur- 
face after  incomplete  plowing,  it  was  smaller  at  the 
surface  and  higher  in  the  deeper  layer  than  with 
unplowed  soil.-Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-03803 


RECLAMATION  OF  THE  BRACK  ALLUVIAL 
SOILS  OF  RIET  RIVER  USING  THE 
THRESHOLD  CONCENTRATION  CONCEPT, 

Agricultural  Research  Inst.,  Glen  (South  Africa). 
For  primary  bibliographic  entry  see  Field  02G. 
W72-03806 

3D.  Conservation  in  Domestic  and 
Municipal  Use 


MANAGEMENT  PROBLEMS  IN 

METROPOLITAN         WATER  RESOURCE 

OPERATIONS, 

American  Society  of  Civil  Engineers,  New  York. 
For  primary  bibliographic  entry  see  Field  06B. 
W72-03553 


METROPOLITAN      SUCCESSIVE      USE      OF 
AVAILABLE  WATER, 

Colorado  Univ.,  Boulder.  Dept.  of  Civil  and  En- 
vironmental Engineering. 
For  primary  bibliographic  entry  see  Field  05D. 
W72-03616 


WE  ARE  NOT  RUNNING  OUT  OF  WATER, 

For  primary  bibliographic  entry  see  Field  05D. 
W72-03651 


ECONOMIC  ANALYSIS  OF  PUBLIC  WATER 
SUPPLY  IN  THE  PISCATAQUA  RIVER 
WATERSHED, 

New  Hampshire  Univ.,  Durham.  Water  Resources 

Research  Center. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-03764 


IDENTIFICATION  OF  MANAGEMENT  AND 
PLANNING  PROBLEMS  OF  URBAN  WATER 
RESOURCES  IN  THE  METROPOLITAN  AREA 
OF  GREATER  SAN  ANTONIO, 

Texas  A  and  M  Univ.,  College  Station.  Water 

Resources  Inst. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-03930 


MULTI-ORGANIZATIONAL  DECISION 

PROCESS  IN  THE  PLANNED  EXPANSION  OF 
TOWNS, 

Institute  for  Operational  Research,  London  (En- 
gland). 

For  primary  bibliographic  entry  see  Field  06B. 
W72-03952 


COMMUNITY  WATER  PROBLEMS  AS  A  FAC- 
TOR IN  MUNICIPAL  INCORPORATION  IN 
MONTANA, 

Montana  Univ.,  Missoula. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-03956 
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EVALUATION    AND    FUNCTIONAL    OPERA- 
TION OF  HtRIGATION  SYSTEMS, 

South   Dakota   State   Univ.,    Brookings.    Water 
Resources  Inst. 

Delvin  D.  Brosz,  and  John  L.  Wiersma. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-206  124,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Completion  Report  December 
1971.  34  p,  13  fig,  4  tab,  17  ref.  OWRR  A-017- 
SDAK(l). 

Descriptors:  *Irrigation  engineering,  "Evapotrans- 
piration,  'Furrow  irrigation,  "Irrigation  practice, 
"Irrigation  systems,  "Irrigation  design,  Irrigation 
programs,  Irrigation  efficiency,  Irrigation  water. 
Irrigation  operation  and  maintenance,  Hydrologic 
budget,  Consumptive  use.  Water  delivery,  Water 
distribution,  South  Dakota,  Soil  moisture. 
Identifiers:  "Irrigation  scheduling,  "Cut-back  fur- 
row irrigation. 

A  procedure  was  developed  whereby  irrigators 
could  use  weekly  mean  values  of  daily  evapotrans- 
piration  to  schedule  irrigations  and  to  determine 
the  quantity  of  water  to  apply.  The  weekly  mean 
values  of  daily  evapotranspiration  were  calculated 
for  corn  and  alfalfa  crops  in  South  Dakota  on  an 
area  basis  using  the  Jensen  and  Haise  potential 
evapotranspiration  equation.  Daily  soil  moisture 
balance  was  estimated,  using  the  calculated 
values,  for  irrigated  fields  on  several  farms  by  a 
water  balance  technique.  The  soil  moisture 
balance  estimates  were  compared  against  actual 
soil  moisture  balance  measurements.  The  com- 
parisons indicate  that  the  calculated  weekly  mean 
values  of  daily  evapotranspiration  are  reliable  and 
reasonably  accurate  for  soil  moisture  level  estima- 
tion. An  automatic  cut-back  surface  irrigation 
system  using  controlled  pressure  regulating  valves 
and  bored  nonregulating  outlets  was  also  studied. 
A  laboratory  evaluation  was  made  of  the  discharge 
characteristics  for  the  bored  outlets  as  a  function 
of  velocity  past  the  outlet  and  static  head.  Results 
show  that  a  regulating  valve  can  control  the  rate  of 
discharge  for  an  initial  and  cut-back  rate  within 
plus  or  minus  5  percent  of  a  design  rate.  One 
design  of  the  system  was  field  tested  and  an 
average  application  efficiency  of  86  percent  and  a 
distribution  efficiency  of  77  percent  was  attained 
for  the  trials. 
W72-03532 


BACTERIAL  QUALITY  OF  DtRIGATION 
CANAL  WATERS  IN  THE  AGRICULTURAL-U- 
RBAN COMPLEX  OF  THE  SALT  RIVER  VAL- 
LEY, ARIZONA, 

Arizona  State  Univ.,  Tempe. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-03612 


FOOD,  FIBER  AND  THE  ARID  LANDS. 

Arizona  Univ.,  Tucson.  Office  of  Arid-Lands 
Research. 

University  of  Arizona  Press,  Tucson,  Arizona, 
1971.  437  p.  Editors:  William  G.  McGinnies,  Bram 
J.  Goldman,  Patricia  Paylore. 

Descriptors:  "Arid  lands,  "Agriculture,  "Irrigation 
practices,  Irrigation  efficiency,  Social  aspects, 
Political  aspects,  Crops,  Food  chains,  "Food 
habits,  "Fiber  crops,  Land  Management. 

Individual  papers  grouped  under  five  headings: 
Part  I,  Cultural  and  Social  Problems;  Part  II,  Land 
and  Resource  Uses;  Part  III,  Water  and  Agricul- 
ture; Part  IV,  Ecology  of  Arid  Regions;  and  Part 
V,  Information  Sources.  (See  also  W72-03653  thru 
W72-03675) 
W72-03652 
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SOCIAL   AND   INSTITUTIONAL   OBSTACLES 
TO     AGRICULTURAL     DEVELOPMENT     OF 
ARJD  LANDS  IN  THE  MIDDLE  EAST, 
Resources  for  the  Future,  Washington,  D.C.  Land 
Use  and  Management  Program. 
M.  Clawson. 

In:  Food,  Fiber,  and  the  Arid  Lands,  p  3-15, 
University  of  Arizona  Press,  1971.  1  fig,  2  tab,  92 
ref. 

Descriptors:  "Arid  lands,  "Agriculture,  "Irrigation 
systems,  "Land  management,  "Foreign  countries, 
Soil  salinity,  Grazing,  Crops,  Irrigation  practices, 
Dams,  Social  aspects,  Political  aspects,  Fallowing, 
Water  resources  development,  Developed  waters, 
Economic  feasibility,  Planning,  Education,  Invest- 
ment. 
Identifiers:  "Middle  East,  "Developing  countries. 

It  is  estimated  that  in  the  Middle  East,  there  are 
about  8  million  hectares  of  reasonably  irrigable 
land  that  might  be  developed  at  tolerable  cost  and 
about  10  million  acres  of  rainfed  arable  lands  capa- 
ble of  economic  crop  production.  The  major  areas 
of  irrigable  land  are  in  the  Nile  Valley  and  the 
Mesopotamian  Plain.  The  Nile  Valley  has  many 
problems  due  to  the  construction  of  the  Aswan 
Dam,  but  its  agricultural  potential  is  enormous. 
Salinity  has  not  yet  become  a  problem,  but 
probably  soon  will,  because  of  drainage  problems. 
Although  the  cost  of  reclamation  will  be  high,  it  is 
economically  possible.  Rainfed  arable  lands  are 
suffering  from  underproduction  due  to  traditional 
and  inefficient  practices  and  grazing  and  forage 
lands  have  been  overexploited.  Modern  land  use 
programs  should  upgrade  the  productivity  of  both. 
The  major  developmental  obstacles  in  these  re- 
gions are  ineffective  and  unstable  political  situa- 
tions, lack  of  transportation  and  marketing  facili- 
ties, inefficient  traditional  practices,  obsolete 
land-ownership  patterns  and  lack  of  investment 
capital.  Development  efforts  should  concentrate 
on  a  few  high-potential  areas,  rather  than 
overextension  into  many  regions.  (See  also  W72- 
03652)  (Casey-Arizona) 
W72-03653 


RESOURCE-ALLOCATION  PROBLEMS  FOR 
THE  DEVELOPMENT  OF  ARID  ZONES, 

United  Nations  Education,  Scientific  and  Cultural 

Organization,    Paris    (France).    United    Nations 

Development  Programme. 

M.  A.  Max-Neef. 

In  Food,  Fiber  and  the  Arid  Lands,  p  17-38,  1971. 

2  fig,  68  ref. 

Descriptors:  "Arid  lands.  "Investment,  "Resource 
allocation,  "Water  resources  development.  Histo- 
ry ,  Decision  making.  Economic  feasibility,  Social 
aspects,  Planning,  Intangible  benefits. 
Identifiers:  "Developing  countries. 

Many  of  today's  deserts  were  flourishing 
meadows  during  the  life  spans  of  ancient  civiliza- 
tions. Ancient  irrigation  systems,  such  as  those  of 
the  Incas,  were  models  of  highly  complicated 
hydraulic  engineering.  These  ancient  desert  cul- 
tures had  2  things  in  common:  water  con- 
sciousness and  great  capacities  to  develop  the 
limited  potentials  of  the  desert  to  their  fullest. 
From  these  achievements  arose  some  of  the 
world's  greatest  civilizations.  The  goal  of  resource 
allocation  theory  is  to  choose  only  those  invest- 
ments that  will  result  in  an  optimal  impact  on  the 
developmental  process.  An  extensive  review  of 
traditional  concepts  concerning  development  and 
investment  lead  to  the  conclusion  that  arid  lands 
development  would  have  to  be  rejected  by  many 
of  these  criteria,  although  the  accomplishments  of 
the  ancients  would  seem  to  bely  this.  A  set  of 
criteria  are  therefore  proposed,  specifically 
designed  for  arid  zones.  The  fundamental  criterion 
is  that  no  isolated  investment  project  can  be 
planned  without  simyltaneous  consideration  of  all 
the  necessary  inter-related  service  projects 
required  for  its  maintenance.  Investment  goals 
should  be  the  highest  growth  rates  over  time, 
which  can  only  be  achieved  by  widespread  par- 
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ticipalion  of  the  populace.  Therefore  symmetric 
income  distributions  are  also  a  necessary  goal. 
(See  also  W72-03652)  (Casey-Arizona) 
W72-03654 


ARID  LANDS  AGRICULTURE  AND  THE  INDI- 
ANS OF  THE  AMERICAN  SOUTHWEST, 

Arizona  Univ.,  Tucson.  Office  of  International 

Programs;  and  Arizona  Univ.,  Tucson.  Dept.  of 

Anthropology. 

J.  E.  Officer. 

In:  Food,  Fiber  and  the  Arid  Lands,  p  47-77, 

University  of  Arizona  Press,  1971.  1  fig,  8  tab,  53 

ref. 

Descriptors:  "Indian  reservations,  *Water  rights, 
♦Federal  jurisdiction,  'Social  aspects,  Irrigation 
programs,  Southwest  U.S.,  Colorado  River,  Irriga- 
tion water,  Grazing,  Crops,  Political  aspects, 
Planning,  Economic  justification,  Federal  project 
policy ,  Legal  aspects,  Land  tenure,  History. 
Identifiers:  'Indian  water  rights,  'Indian  agricul- 
tural potential. 

Southwestern  Indian  reservations  are  substantial 
producers  of  food  and  fiber,  and  as  a  group,  have 
an  enormous  potential  for  much  greater  produc- 
tion. Because  of  a  combination  of  factors,  how- 
ever, some  related  to  Indian  culture,  but  most  to 
the  unique  reservation  system  dominated  by  the 
federal  government,  the  potential  of  these  Indian 
lands  has  been  massively  underexploited.  The 
critical  factors  include  the  imposition  on  certain 
reservations  of  the  land  allotment  system,  and  its 
attendent  problems  of  fractionated  ownership,  the 
failure  of  the  federal  government  to  honor  its 
promises  of  irrigation  projects  and  other  needed 
reservation  facilities,  slowness  of  the  federal 
government  in  facilitating  resolution  of  Indian 
reservation  ownership  and  other  equally  basic 
questions,  Indian  inability  to  obtain  credit,  and  the 
failure  of  unimaginative  tribal  governing  bodies  to 
resolve  critical  internal  problems.  The  history  of 
irrigated  agriculture  and  grazing  is  reviewed  for 
major  southwestern  reservations.  In  almost  every 
case,  grand  irrigation  projects  mostly  planned  by 
the  government,  have  suffered  from  incompetent 
construction,  inadequate  congressional  appropria- 
tions and  failure  to  provide  adequate  water  use  in- 
stitutions. Even  the  Colorado  River  reservation, 
by  far  the  most  water-rich  of  all  with  adjudicated 
rights  to  over  100,000  acres,  has  developed  barely 
1/2  its  potential.  Many  of  the  non-physical  factors 
inhibiting  Indian  agricultural  progress  are  similar 
to  those  in  rural  Mexico  and  Maori  reservations  in 
New  Zealand.  (See  also  W72-03652)  (Casey- 
Arizona) 
W72-03655 


THE  PAPAGO  CATTLE  ECONOMY:  IMPLICA- 
TIONS FOR  ECONOMIC  AND  COMMUNITY 
DEVELOPMENT  IN  ARID  LNDS, 

Papago  Office  of  Economic  Opportunity,  Sells, 

Ariz. 

R.W.Bauer. 

In:  Food,  Fiber  and  the  Arid  Lands,  p  79-102, 

University  of  Arizona  Press,  1971.  3  fig,  3  tab,  31 

ref. 

Descriptors:  'Indian  reservations,  'Water 
resources  development,  'Social  aspects,  'Cattle, 
'Economic  impact,  Political  aspects,  Human 
populations,  Arid  lands,  Federal  government, 
Planning,  Water  users,  Soil  erosion,  History. 

The  Papago  Indians  of  arid  southern  Arizona  have 
lived  in  peace  with  the  Spaniards,  the  Mexicans 
and  finally  the  Americans.  Since  the  introduction 
of  the  horse  and  cow  by  the  Spaniards,  the 
Papagos  gradually  evolved  a  pastoral  culture.  The 
creation  of  the  huge  Papago  reservation  and  the 
subsequent  history  of  dealings  between  the  Indi- 
ans and  government  agents  furnishes  a  picture  of 
the  problems  of  enclave  groups  in  arid  regions. 
Since  the  Indian  Service  began  developing  the 
Papago  cattle  economy,  there  have  been  3  periods 
of  intensive  water  development  on  the  reservation 


through  1958.  The  final  result  of  the  early  water 
resources  developments  were  severe  overstocking 
resulting  in  much  erosion  and  general  range 
degradation.  Since  then  the  Indian  Service  has  at- 
tempted to  convince  the  Papagos  that  a  reduction 
of  the  number  of  range  cattle  together  with  ra- 
tional water  development  projects  and  cattle 
breeding  programs  would  be  necessary.  A  detailed 
history  is  presented  of  federal  programs  for  each 
of  these  objectives.  Most  have  failed,  some  were 
partially  successful  and  a  few  were  very  success- 
ful. The  Papagos,  for  cultural  reasons,  were  reluc- 
tant to  reduce  their  cattle  numbers  and  resisted 
many  of  the  development  projects  because  of  mis- 
trust of  the  government's  motives.  Slowy  the 
government  people  learned  to  involve  the  Indian  in 
the  project  and  to  stand  aside  as  advisers  only. 
(See  also  W72-03652)  (Casey- Arizona) 
W72-03656 


BUILDING  DESIGN  AND  PLANNING  FOR 
SELF-SUSTAINING  COMMUNnTES  IN 
REMOTE  LOCALITIES  OF  AUSTRALIA'S 
ARH)  ZONE, 

Melbourne  Univ.,  Parkville  (Australia).  Dept.  of 

Architecture  and  Building. 

B.  S.  Saini. 

In:  Food,  Fiber,  and  the  Arid  Lands,  p  103-122, 

University  of  Arizona  Press,  1971 .  25  fig,  1 1  ref. 

Descriptors:  'Aird  lands,  'Water  cooling,  'Hu- 
man population,  'City  planning,  'Community 
development,  Drainage  systems,  Economics, 
Roads,  Urban  development,  Social  aspects, 
Planning,  Water  resources  development,  Vegeta- 
tion effects,  Foreign  lands,  Buildings,  Heat 
transfer. 

Identifiers:  'Australia,  'Evaporative  coolers, 
'Housing  developments,  'Physical  comfort. 

Many  small  towns  have  arisen  in  the  hot,  arid  in- 
terior of  Australia,  and  are  mainly  connected  with 
mining  activities.  Looking  at  population  distribu- 
tion, labor  turnover,  and  employment  patterns,  it 
appears  that,  in  spite  of  many  excellent  amenities 
such  as  air  conditioning,  an  unusually  large 
number  of  people  are  dissatisfied  with  their  lot  in 
these  towns.  By  contrast,  no  such  problem  seems 
to  exist  with  pastoral  families,  whose  adaptability 
is  reflected  by  their  contentment  with  clusters  of 
tin  sheds  and  weird  outbuildings  that  confer  little 
physical  comfort.  The  author  contends  that 
realistically  comfortable  housing  and  a  good  physi- 
cal environment  would  attract  and  keep  new  set- 
tlers. For  instance,  the  use  of  air  conditioning  for 
physical  comfort  involves  great  expense  and  cuts 
the  occupants  off  from  the  outdoors,  making  them 
virtual  prisoners  in  their  dwellings.  A  possible 
better  solution  is  partial  treatment  such  as  an  air- 
circulating  fan,  attic  fan  or  evaporative  cooler. 
Evaporative  coolers  used  successfully  in  many 
areas,  involve  lower  capital  costs,  and  require  less 
skilled  maintenance.  Buildings  should  reflect  sun- 
light, be  constructed  of  low  heat-conductive 
materials,  and  include  structures  providing  shade. 
Open  water  in  pools  or  sprays  would  be  an  impor- 
tant outdoor  amenity,  as  would  heat-shielding 
vegetation.  Finally,  land  subdivision  should  not 
encompass  large  open  spaces  but  should  be 
reasonably  compressed  for  social  and  upkeep 
reasons.  (See  also  W72-03652)  (Casey-Arizona) 
W72-03657 


INTERNATIONAL  TRAINING:  THE  IN- 
TERAMERICAN  CENTER  FOR  LAND  AND 
WATER  RESOURCE  DEVELOPMENT:  A  CASE 
STUDY, 

Utah  State  Univ.,  Logan.  International  Programs 

and  Studies. 

B.  H.  Anderson. 

In:  Food,  Fiber,  and  the  Arid  Lands,  McGinnies,  p 

123-136,  University  of  Arizona  Press,  1971.  4  fig,  5 

tab,  6  ref. 

Descriptors:     'Water    resources    development, 
•Schools  (Education),  'Training. 
Identifiers:  'International  cooperation,  'Organiza- 
tion of  American  States. 


The  Interamerican  Center  for  Land  and  Water 
Resource  Development  (CIDLAT)  is  a  project  of 
the  Program  of  Technical  Cooperation  of  the  Or- 
ganization of  American  States.  The  government  of 
Venezuela  and  the  Universidad  de  los  Andes  at 
Merida,  Venezuela  are  hosts  and  cosponsors. 
Utah  State  University  is  the  active  advisory  agent 
because  of  its  impressive  accomplishments  and 
rich  background  in  land  and  water  problems.  The 
history  of  the  development  of  the  Center,  the 
details  of  the  agreements  between  the  OAS  and 
the  2  universities,  criteria  of  faculty  and  student 
selection,  and  program  formulation  and  evaluation 
are  all  discussed.  The  major  goal  of  CIDIAT  is  to 
provide  Latin  American  students  with  a  learning 
experience  in  harmony  with  modern  development 
problems.  Three  basic  courses  keyed  to  the 
background,  training  and  job  experience  of  the 
participants  are  developed.  These  have  been  sup- 
plemented by  special  regional  and  national  training 
programs.  An  experimental  course  in  executive 
managerial  training  and  a  course  in  operation  and 
maintenance  of  irrigation  districts  are  described. 
The  accomplishments  of  the  Center  are  evaluated 
and  future  directions  are  discussed.  (See  also  W72- 
03652)  (Casey-Arizona) 
W72-03658 


APPLICATIONS  OF  REMOTE  SENSING  TO 
ARID-LANDS  PROBLEMS, 

California  Univ.,  Berkeley.  School  of  Forestry 

and  Conservation. 

R.  N.  Colwell,  and  D.  M.  Carneggie. 

In:  Food,  Fiber,  and  the  Arid  Lands,  p  173-186, 

University  of  Arizona  Press,  1971.  5  fig,  12  ref. 

Descriptors:  'Aerial  photography,  'Remote 
sensing,  'Infrared  radiation,  'Arid  lands, 
'Resources,  Surveys,  Aircraft,  Cameras, 
Mapping,  Satellites  (Artificial),  Terrain  analysis, 
Arizona,  Land  appraisal,  Topography,  Water 
resources,  Streams,  Vegetation. 

Because  of  the  world's  increasing  population, 
heavy  pressures  have  been  exerted  on  arid  lands 
productivity.  In  order  to  manage  and  properly  ex- 
ploit these  regions,  resource  surveys  are  badly 
needed.  The  most  appropriate  type  of  resource 
survey  seem  to  be  remote  sensing  from  aircraft  or 
spacecraft  because  of  their  speed  and  efficiency. 
Fortunately,  this  type  of  survey  is  most  applicable 
to  arid  lands  because  of  their  relatively  cloud-free 
conditions.  In  reviewing  the  specifications  of 
remote  sensing  and  the  type  of  information 
desired,  it  is  concluded  that  the  best  technique  is 
multi-stage,  multi-spectral  sampling  utilizing  air- 
craft, spacecraft  and  ground  observers.  The 
characteristics  of  Infrared  Ektachrome  film  are 
discussed,  and  a  photointerpretation  key  of  the 
following  major  land-use  categories  is  presented: 
urban  lands,  agricultural  croplands,  uplands,  ran- 
gelands,  bottomlands  (stream  channels  and 
washes)  and  salt  flats.  Photographs  of  the 
Phoenix,  Arizona  area  are  included  to  illustrate 
these  categories  as  are  large-scale  aerial  photo- 
graphs to  illustrate  the  problems  of  vegetation 
identification  by  subsampling.  The  method  confers 
progressively  smaller  looks  at  a  progressively 
smaller  area  and  progressively  more  detailed  infor- 
mation about  that  area.  (See  also  W72-03652) 
(Casey-Arizona) 
W72-03659 


THE  GOBI  DESERT  OF  MONGOLIA:  GEO- 
GRAPHIC DESCRIPTION  AND  PROSPECTS 
FOR  LAND  USE  ON  THE  BASIS  OF  SOIL, 
VEGETATION,  HYDROLOGY,  AND  CLIMATE, 

Polish  Academy  of  Sciences,  Warsaw.  Inst,  of 

Geological  Science. 

J.  Lefeld. 

In:  Food,  Fiber,  and  the  Arid  Lands,  p  187-210, 

University  of  Arizona  Press,  1971.  20  fig,  3  tab,  35 

ref. 

Descriptors:  'Land  appraisal,  'Climatic  data, 
'Grazing,  'Arid  lands,  Vegetation,  Groundwater 
basins,  Goats,  Sheep,  Cattle,  Human  populations, 
Temperature,  Foreign  lands,  Semiarid  climates, 
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Soil  types,  Geographical  regions,  Land  manage- 
ment, Water  resources  development,  Permafrost, 
Geomorphology. 

Identifiers:  *Mongolian  People's  Republic, 
*Camels. 

The  climates,  soils,  vegetation,  geomorphology 
and  current  land  uses  of  the  Gobi  Desert  of  Outer 
Mongolia  are  reviewed  and  recommendations  are 
made  for  exploitation  of  certain  regions.  Because 
the  Gobi  is  surrounded  by  high,  long  mountain 
chains,  is  650  km  from  the  nearest  ocean  and  has 
an  altitude  range  of  800-1 100  m  above  sea  level,  it 
receives  very  little  precipitation  and  is  generally 
characterized  by  an  extreme  continental  climate. 
Additionally,  the  presence  of  the  South-Siberian 
high-pressure  anticyclone  in  Northern  Mongolia 
strongly  influences  winter  climate  and  an  extreme 
southern  extension  of  the  permafrost  zone.  The 
Gobi  Desert  within  the  boundaries  of  the  Mon- 
golian People's  Republic  may  be  divided  into  4 
subregions,  of  which  only  1,  the  southerly  Trans- 
Altay  Gobi  is  true  desert,  the  others  being  sub- 
deserts.  The  Great  Lakes  area,  the  Ubsa  Nur  and 
Khirgis  depressions  and  Shargin  Gobi  are 
described  in  detail,  because  all  of  these  areas  are 
promising  for  future  exploitation.  In  every  case, 
the  only  water  source  is  groundwater,  but  this 
seems  more  than  adequate.  The  Trans-Altay  Gobi 
does  not  seem  promising  for  exploitation,  at  least 
in  the  near  future.  The  following  maps  are 
presented  for  the  entire  nation:  mean  January  and 
July  temperatures,  mean  annual  precipitation, 
vegetation  cover,  soils,  Bactrian  camel,  sheep, 
goat,  cow  and  human  population  distributions. 
(See  also  W72-03652)  (Casey-Arizona) 
W72-03660 


PASTURES  AND  SHEEP  PRODUCTION  IN  THE 
ARID  ZONE  OF  THE  SOVIET  UNION, 

Desert  Inst.,  Ashkhbad  (USSR). 

N.T.Nechayeva. 

In:  Food,  Fiber,  and  the  Arid  Lands,  p  211-216, 

University  of  Arizona  Press,  1971.  2  fig,  12ref. 

Descriptors:  *Watershed  management,  *Sheep, 
♦Arid  lands,  *Grazing,  *Pasture  management. 
Water  resources  development,  Aqueducts, 
Groundwater,  Rotations,  Vegetation  effects. 
Economic  impact. 
Identifiers:  *U.S.S.R.,  'Camels. 

Natural  desert  forage  resources  play  an  enormous 
role  in  the  Soviet  economy,  and  this  reflected  in 
the  high  development  of  the  sheep  industry.  In 
fact,  Karakul  sheep  production  is  so  highly 
developed  in  some  desert  regions  that  it  success- 
fully competes  with  such  highly  remunerative 
agricultural  activities  as  cotton  growing.  Because 
of  much  research,  and  the  application  of  rational 
land  use  policies,  the  natural  vegetation  is  very  ef- 
fectively used,  but  some  unutilized  reserves  still 
remain.  An  extensive  survey  of  these  regions  was 
recently  completed,  involving  pasture  water  sup- 
plies, resource  estimates,  procured  feed  provision 
and  pasture  improvements.  If  grazing  intensity  is 
controlled,  appropriate  rotations  instituted  and 
supplemental  feeds  provided,  the  Karakul  sheep 
population  may  be  increased  by  30%.  Pasture  yield 
forecasting  techniques  are  rapidly  improving  and 
pasture  improvement  programs  may  result  in 
productivity  increases  of  2-5  times.  In  certain  re- 
gions, combined  sheep  and  camel  grazing  may  pro- 
vide maximum  yields.  Some  45  million  hectares 
should  be  provided  with  more  or  better  water.  It 
has  been  found  that  large  lenses  of  fresh  water 
from  rapidly  after  reservoir  construction  and  that 
stable  deep  wells,  artificial  watershed  construction 
and  aqueducts  are  practical.  (See  also  W72-03652) 
(Casey-Arizona) 
W72-03661 


RANGE-CATTLE  PRODUCTION  UNDER  DRY, 
WARM  CONDITIONS, 

Arizona  Univ.,  Tucson.  Dept.  of  Animal  Science. 
C.  B.  Roubicek,  and  D.  E.  Ray. 


In:  Food,  Fiber,  and  the  Arid  Lands,  p  217-234, 
University  of  Arizona  Press,  1971.  3  fig,  3  tab,  58 
ref. 

Descriptors:  "Cattle,  'Breeding,  'Animal 
physiology,  'Arid  lands,  'Heat  resistance, 
Drought  tolerance,  Reproduction,  Moisture  stress, 
Water  balance,  Environmental  effects,  Metabol- 
ism, Grazing,  Mode  of  action,  Nutrient  require- 
ments, Evaporation. 

Identifiers:  'Genetic  programs,  'Thermoregula- 
tion, 'Cutaneous  evaporation,  'Endocrine  func- 
tion. 

Most  improved  cattle  breeds  have  been  developed 
in  temperate  regions  and  are  essentially  cold- 
adapted  animals.  The  productivity  of  such  stocks 
tends  to  decrease  with  increasing  environmental 
temperatures  above  30  deg  C,  because  of  the  high 
heat  load  imposed  on  the  animal.  Lack  of  potable 
water  and  food  shortages  are  also  problems.  The 
most  critical  result  is  decrease  in  reproductive  effi- 
ciency. The  development  of  a  productive  breed 
under  such  conditions  depends  on  a  thorough  un- 
derstanding of  the  physiological  mechanisms  of 
heat  tolerance  and  their  response  to  artificial 
selective  pressures.  Efficient  thermoregulation  in 
cattle,  the  external  factors  of  cutaneous  evapora- 
tion and  protective  hair  coat  and  the  internal  factor 
of  endocrine  function  mediating  metabolic  rate 
and  other  physiologic  responses.  The  effects  of 
heat  on  thyroid  function,  adrenal  glands,  pituitary 
function,  and  cathecholamine  and  corticosteroid 
levels  are  discussed.  Direct  and  indirect  effects  on 
reproductive  functions  also  occur  and  include  pu- 
berty, estrus,  gametogenesis,  fertilization,  emb- 
ryonic survival,  gestation,  parturition,  neonatal 
survival  and  libido.  Suitable  drinking  water  is 
often  rare  in  the  desert  and  dehydration  results  in 
declined  food  intake  and  homeothermy  imbalance, 
which  are  exaggerated  by  saline  or  alkaline  drink- 
ing water.  In  breeding  programs,  reproductive  effi- 
ciency is  critically  important.  Selection  response 
to  all  traits  will  be  maximal  if  concurrent  range  im- 
provements to  lessen  stress  conditions  is  also  un- 
dertaken. (See  also  W72-03652)  (Casey-Arizona) 
W72-03662 


SHRUB  PRODUCTIVITY:  A  REAPPRAISAL  OF 
ARID  LANDS, 

Texas  Tech  Univ.,  Lubbock.  Dept.  of  Biology; 
and  Utah  State  Univ.,  Logan.  Dept.  of  Range  Ser- 
vice. 

J.  R.  Goodin,  and  C.  M.  McKell. 
In:  Food,  Fiber,  and  the  Arid  Lands,  p  235-246, 
University  of  Arizona  Press,  1971.  6  fig,  2  tab,  48 
ref. 

Descriptors:  'Xerophytes,  'Productivity,  'Soil- 
water-plant  relationships,  'Shrubs,  'Land 
management,  Drought  tolerance.  Plant  root 
systems,  Metabolism,  Plant  physiology,  Competi- 
tion, Soil  moisture,  Arid  lands.  Saline  soils,  Salt 
tolerance,  Grazing,  Nutrients,  Seasonal,  Environ- 
mental effects,  Mode  of  action. 
Identifiers:  'Soil  water  potential,  'Plant  water 
potential,  'Plant  palatability. 

Attempts  at  establishment  of  perennial  grasses  in 
arid  regions  often  fail  as  a  result  of  environmental 
harshness.  Such  regions  usually  have  extensive 
stands  of  native  shrubs,  and  it  appears  that  under 
severe  moisture  conditions,  deep-rooted  shrubs 
offer  a  higher  potential  for  productivity  than  does 
grass.  For  a  variety  of  reasons,  shrub  production 
estimates  are  difficult  to  obtain.  However,  a 
number  of  studies  are  reviewed  indicating  that  it 
may  be  quite  significant.  Research  on  3  California 
Atriplex  species  showed  yields  as  high  as  10,000 
kgm  dry  wt/ha/growing  season.  Much  of  the  ad- 
vantage of  native  shrubs  is  that  they  evolved  under 
selection  for  survival  efficiency  under  extreme 
conditions  rather  than  high  productivity.  Such 
plants  are  therefore  more  efficient  at  utilizing 
available  soil  water,  growing  and  reproducing 
under  high  moisture  stresses  and  surviving  under 
extreme  moisture  stresses.  Additionally,  many 
posess  high  salinity  and  alkalinity  tolerances.  The 


various  mechanisms  by  which  this  is  accomplished 
are  reviewed.  Successful  competitors  are  those 
most  efficient  at  obtaining  critical  environmental 
elements  at  the  same  time  they  are  being 
withdrawn  by  other  plants.  Most  desert  shrubs  are 
in  this  category,  while  many  crop  plants  are  not. 
Studies  are  needed  on  nutritive  qualities,  palata- 
bility and  life  cycles  of  such  shrubs.  Management 
programs  should  emphasize  selection  for  the 
productively  higher  quality  shrubs,  efforts  at 
replacing  lower  quality  shrubs  and  reasonable 
grazing  pressures.  (See  also  W72-03652)  (Casey- 
Arizona) 
W72-03663 


ECONOMIC  BOTANY  OF  ARDD  REGIONS, 

Inter- American  Geodetic  Survey,  Fort  Clayton, 
Canal  Zone.  Natural  Resources  Div.;  and  Inter- 
American  Geodetic  Survey,  Tucson,  Ariz.  Natural 
Resources  Div. 
P.  C.  Duisberg,  and  J.  L.  Hay. 
In:  Food,  Fiber,  and  the  Arid  Lands,  p  247-270, 
University  of  Arizona  Press,  1971.  2  fig,  1  tab,  15 
ref. 

Descriptors:        'Xerophytes,       'Arid       lands, 
'Economic  feasibility,   'Research  and  develop- 
ment, History,  Plants. 
Identifiers'.  'Economic  botany. 

Primitive  peoples  of  the  deserts  have  always  ex- 
isted in  harmony  with  their  environment,  partly  be 
extensive  utilization  of  native  plant  products.  In 
the  past  few  decades,  the  combination  of  rising 
aspirations  and  outmigrations  of  desert  peoples 
together  with  synthetic  substitutes  have  dimmed 
the  prospects  of  arid  region  economic  botany. 
Much  of  the  problem  lies  with  the  plant-industries 
themselves,  who  have  not  used  systematic  scien- 
tific evaluation  techniques,  although  a  start  has 
been  made  by  the  U.S.  Department  of  Agriculture 
New  Crops  Program.  Such  a  neglect  of  desert 
plant  potentials  can  only  be  afforded  by  the  more 
affluent  coutries  with  arid  zones.  In  the  un- 
derdeveloped countries  where  no  resource  can  be 
ignored,  research  in  this  area  may  be  critically  im- 
portant. In  Mexico,  a  country  with  an  important 
tradition  of  desert  plant  use  and  desert  plant  indus- 
tries, much  important  research,  though  in- 
adequately funded,  goes  on.  The  economic  history 
and  future  prospects  of  many  plants  are  discussed. 
An  extensive  appendix  is  included  containing  a 
partial  listing  of  economic  desert  plants  and  pro- 
vides information  of  known  uses  of  these  plants. 
(See  also  W72-03652)  (Casey-Arizona) 
W72-03664 


SOIL  MANAGEMENT:  HUMID  VERSUS  ARID 
AREAS, 

Arizona   Univ.,   Tucson.    Dept.    of   Agricultural 

Chemistry  and  Soils. 

T.  C.  Tucker,  and  W.  H.  Fuller. 

In:  Food,  Fiber,  and  the  Arid  Lands,  p  271-286. 

University  of  Arizona  Press,  1971. 12  fig,  58  ref. 

Descriptors:  'Soil  types,  'Soil  management,  'Soil- 
water-plant  relationships,  'Arid  lands.  'Soil  struc- 
ture. Soil  water  movement,  Humid  areas.  Saline 
soils.  Soil  texture.  Irrigation  practices,  Plant 
growth.  Nutrients,  Salts,  Decision  making.  Or- 
ganic matter. 

In  arid  and  subhumid  areas,  the  key  to  the  main- 
tenance of  a  stablized  agriculture  is  proper  soil  and 
water  management  with  attention  to  infiltration 
percolation,  aeration,  salt  balance,  drainage  con- 
trol of  salt  balance  w  ithin  the  root  zone  and  plant- 
water  interrelationships.  Good  soil  management 
becomes  a  series  of  decisions  relative  to  the  sum 
total  of  all  controllable  crop-production  factors. 
General  soil  problems  of  both  humid  and  arid  soils 
are  identified  and  the  contributing  factors  are 
analyzed  in  order  to  facilitate  input  for  decision 
making.  In  humid  regions  where  soil  organic 
matter  is  high,  it  has  been  used  almost  as  a  stan- 
dard in  evaluating  soil  fertility.  In  many  arid  soils, 
however,  where  soil  organic  matter  is  notoriously 
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low,  productivity  is  extremely  high,  indicating  the 
importance  of  turnover  rather  than  absolute 
abundance.  Soil  acidity  is  a  problem  in  humid  re- 
gions while  accumulations  of  excess  salts  and 
toxic  ions  requiring  leaching  and  other  reclamation 
practices  plague  arid  soils.  Many  problems  relating 
to  soil  structure,  irrigation  water  quality  and  plant 
nutrients  are  considered  in  detail.  In  all  cases,  the 
primary  consideration  is  the  inherent  capability  of 
the  basic  resource-soil.  (See  also  W72-03652) 
(Casey-Arizona) 
W72-03665 


EXPLOITATION  OF  GROUNDWATER  FOR 
AGRICULTURAL  PRODUCTION  IN  ARID 
ZONES, 

Food  and  Agriculture  Organization  of  the  United 
Nations,  Rome  (Italy).  Land  and  Water  Develop- 
ment Div. 
D.  J.  Burdon. 

In:  Food,  Fiber,  and  the  Arid  Lands,  p  289-300, 
University  of  Arizona  Press,  1971.  4  tab,  31  ref. 

Descriptors:  *Arid  lands,  *Groundwater,  "Irriga- 
tion practices,  "Exploitation,  "Salinity,  Saline 
soils,  Saline  waters,  Evapotranspiration,  Drainage 
practices,  Aquifers,  Semiarid  climates,  Water 
users,  Water  resources  development,  Stock  water, 
Water  quality,  Research  and  development. 

The  sources  of  groundwater  beneath  deserts  and 
semideserts  may  vary  in  both  time  and  space.  It 
may  have  been  deposited  in  past  pluvial  periods, 
be  derived  from  some  distance  away  in  more 
humid  areas  or  it  may  be  a  result  of  recharge  from 
the  infrequent  desert  precipitation.  The  main  uses 
of  groundwater  in  arid  and  semiarid  regions  are: 
(1)  irrigation  of  oases  and  riverine  alluvia,  (2)  stock 
watering,  (3)  water  for  transdesert  movement.  For 
transdesert  movement,  groundwater  is  usually  the 
only  water  source,  is  developed  cheaply  and 
presents  no  problems.  In  the  other  categories, 
problems  are  presented  and  these  are  outlined 
together  with  probable  solutions  and  alternate 
uses.  Modern  groundwater  development  may 
often  present  extreme  technical  problems  to  desert 
natives  both  in  terms  of  withdrawal  installations 
and  the  subsequent  withdrawals.  Problems  of  loca- 
tion, development  and  extraction  of  groundwater 
are  discussed.  Groundwater  irrigation  in  arid  re- 
gions is  usually  complicated  by  high  evapotrans- 
piration, drainage,  water  quality,  recirculation  and 
falling  water  tables.  This  usually  leads  to  salinity 
problems  which  are  extremely  serious.  It  is  felt 
that  not  only  must  modern  safeguards  be  used,  but 
rational  studies  also  be  made  in  order  to  determine 
possible  more  productive  alternate  uses.  Major 
projections  by  international  agencies  concerning 
future  groundwater  developments  in  irrigation  and 
stock  watering  are  discussed.  (See  also  W72- 
03652)  (Casey-Arizona) 
W72-03666 


WATER  CONSERVATION  FOR  FOOD  AND 
FIBER  PRODUCTION  IN  ARID  LANDS, 

Agricultural    Research    Service,    Phoenix,    Ariz. 

Water  Conservation  Lab. 

L.  E.  Myers. 

In:  Food,  Fiber,  and  the  Arid  Lands,  p  301-309, 

University  of  Arizona  Press ,  1 97 1 .  28  ref. 

Descriptors:  "Water  supply,  "Irrigation  efficien- 
cy, "Water  loss,  Groundwater,  Diversion, 
Seepage,  Evaporation,  Waste  water  disposal, 
Dew,  Desalination,  Runoff,  Irrigation  practices, 
"Water  conservation. 
Identifiers:  "Irrigation  scheduling. 

Ancient  men  in  deserts  usually  adjusted  their 
water  needs  in  accordance  with  available  supply. 
Modern  man  has  shown  very  little-restraint,  con- 
centrating on  increasing  water  supplies  to  meet  his 
accelerating  demands.  Streamflow  diversion  and 
groundwater  pumping  are  the  most  common 
modern  desert  water  sources  but  each  is  facing 
mounting  problems,  which  are  political  with 
respect  to  diversion  and  too-rapid  depletion  with 


pumping.  Fortunately  they  are  not  the  only  availa- 
ble water  sources.  It  is  felt  that  more  use  must  be 
made  of  current  technological  potentials  as  well  as 
imaginative,  futuristic  research  in  desalination  and 
precipitation  inducement  together  with  ancient, 
proven  methods  such  as  horizontal  wells  (qanats) 
and  runoff  farming  through  the  construction  of 
microcatchments.  The  use  of  dew  and  fog  conden- 
sation methods  seems  impractical  because  water 
yield  is  too  low.  Wastewater  reuse  is  promising  but 
threatened  soil  salinity  buildup  renders  it  impracti- 
cal on  a  large  scale  until  economic  desalination 
methods  are  available.  Soil  treatments  to  increase 
runoff  seem  extremely  promising.  The  use  of  more 
efficient  water  distribution  systems  in  irrigation 
combined  with  efficient  irrigation  scheduling  and 
minimum  percolation  and  leaching  losses  must  be 
accomplished.  Water  losses  by  seepage  and 
evaporation  from  soil  and  water  surfaces  also 
holds  much  promise.  Plants  must  be  bred  for 
greater  water-use  efficiency  and  photosynthetic 
efficiency.  (See  also  W72-03652)  (Casey-Arizona) 
W72-03667 


RUNOFF  AGRICULTURE  IN  THE  NEGEV 
DESERT  OF  ISRAEL, 

Hebrew  Univ.,  Tel-Aviv  (Israel).  Dept.  of  Botany. 

M.  Evenari,  L.  Shanan,  and  N.  H.  Tadmor. 

In:  Food,  Fiber,  and  the  Arid  Lands,  p  311-322, 

University  of  Arizona  Press,  1971.  16  fig,  6  tab,  18 

ref. 

Descriptors:  "Water  yield  improvement,  "Arid 
lands,  "Runoff,  "Farms,  "Hydrologic  data,  Water 
conservation,  Floods,  Cultivated  lands,  Land 
management,  Irrigation  systems,  Vegetable  crops, 
Pastures,  Fruit  crops,  Leaching. 
Identifiers:  "Runoff  farming,  "Microcatchments. 

The  ruins  of  large  ancient  cities  in  the  Negev 
Desert,  which  today  has  no  permanent  surface 
waters  or  underground  water  supply,  imply  either 
that  past  climate  was  different  or  that  the  ancient 
farmers  had  devised  intensive  desert  farming 
techniques  that  were  highly  productive.  Two  an- 
cient desert  farms  were  reconstructed  in  an  area  of 
80-100  mm  rainfall/year  for  the  purpose  of  testing 
the  climatic  change  hypothesis,  determining 
whether  the  ancient  farming  methods  (runoff 
farming)  would  work  today,  collecting  areal 
hydrologic  data  and  analyzing  rainfall-flood  rela- 
tionships and  determining  water  use  efficiencies 
and  drought  resistance  of  various  cultivated  plants 
under  runoff  farming  conditions. 

Microcatchments  were  rebuilt,  hydrologic  data 
collected  and  fruit  trees,  pasture  plants,  field 
crops  and  vegetables  were  planted.  The  results 
were:  (1)  microcatchments  (0.1  ha)  with  a  cul- 
tivated field  size  to  catchment  area  size  ratio  of 
1:30,  and  cleared  of  stones,  yielded  enough  runoff 
water  to  ensure  good  growth  and  adequate  yields 
of  cultivated  crops;  (2)  most  of  the  fruit  trees 
proved  astonishingly  drought  resistant  yielding 
well  with  very  little  water;  (3)  the  yields  of  the 
more  successful  pasture  plants  increased  with 
more  water  although  their  water  use  efficiencies 
decreased;  (4)  the  most  successful  vegetable  crop 
was  asparagus.  The  results  indicate  that  it  is  not 
necessary  to  postulate  past  climatic  changes.  (See 
also  W72-03652)  (Casey-Arizona) 
W72-03668 


ARTIFICIAL  INDUCEMENT  OF  RUNOFF  AS  A 
POTENTIAL  SOURCE  OF  WATER  IN  ARH) 
LANDS, 

Hebrew  Univ.,  Jerusalem  (Israel). 

D.  Hillel. 

In:  Food,  Fiber  and  the  Arid  Lands,  p  323-330, 

University  of  Arizona  Press,  1971.  3  fig,  22  ref. 

Descriptors:  "Runoff,  "Water  yield  improvement, 
"Arid  lands,  "Soil  treatment,  "Infiltration,  Soil 
water  movement,  Vegetation  effects,  Excess 
water  (Soils),  Hydrologic  data,  Rainfall,  Surface 
waters.  Water  conservation,  Economic  feasibility. 
Identifiers:  "Runoff  farming. 


Water  harvesting,  or  runoff  inducement,  may 
yield  benefits  greater  than  the  mere  increase  in  ru- 
noff that  it  may  produce.  Effective  increases  in  ru- 
noff may  decrease  runoff  threshold  thereby  in- 
creasing adequate  seasonal  runoff  possibilities. 
Runoff  utilization  is  a  very  old  art  in  desert  re- 
gions. Ancient  Negev  farmers  not  only  attempted 
to  utilize  runoff  but  also  attempted  to  induce  more 
of  it  by  clearing  slopes  of  gravel  and  rock  in  order 
to  facilitate  crust  formation.  For  a  given  rainfall, 
runoff  is  a  function  of  surface  storage  capacity 
and  infiltration  rate.  Surface  storage  may  be 
reduced  by  smoothing  the  land  surface.  Recent 
developments  in  the  theory  of  infiltration  now  per- 
mit calculation  of  relative  infiltrability  for  various 
types  of  surface.  It  is  not  merely  enough  to  smooth 
and  seal  the  surface  for  runoff  inducement:  it  is 
also  necessary  to  stabilize  the  surface  to  minimize 
destructive  erosion.  Studies  point  to  the  following 
methods  for  treating  arid  zone  soils  to  collect  ru- 
noff: (1)  vegetation  eradication  and  surface  stone 
removal  which  reduces  rain  interception  and  flow 
obstruction  and  permits  the  formation  of  a  con- 
tinuous crust;  (2)  smoothing  the  land  surface  to 
obliterate  depression  and  prevent  puddling;  (3) 
compaction  of  the  top  soil  layer  to  reduce  permea- 
bility; (4)  dispersion  of  soil  colloids  to  induce  self- 
crusting;  (5)  surface  impregnation  with  water- 
repellent  materials.  (See  also  W72-03652)  (Casey- 
Arizona) 
W72-03669 


THE  PROTOPLASMIC  BASIS  FOR  DROUGHT 
RESISTANCE:  A  QUANTITATIVE  APPROACH 
FOR  MEASURING  PROTOPLASMIC  PROPER- 
TIES, 

Minnesota  Univ.,  St.  Paul.  Dept.  of  Horticultural 

Science. 

E.  J.  Stadelman. 

In:  Food,  Fiber  and  the  Arid  Lands,  p  337-352, 

University  of  Arizona  Press,  1971.  3  fig,  2  tab,  54 

ref. 

Descriptors:  "Moisture  stress,  "Plant  physiology, 
"Water  balance,  "Osmotic  pressure,  Biochemis- 
try, "Drought  tolerance,  Laboratory  tests,  Bound 
water,  Enzymes,  Solutes,  Permeability,  Viscosity, 
Education,  Research  and  development. 
Identifiers:  "Plant  water  potential,  "Plant  cell  sap, 
"Vacuoles,  "Protoplasm,  "Macromolecules. 

Plant  drought  resistance  may  take  1  of  2  forms: 
drought  avoidance  which  involves  adjustments  of 
various  organ  systems,  and  water  stress  tolerance, 
which  is  a  property  of  the  protoplasm,  defined  as 
its  ability  to  survive  adverse  conditions  of  subop- 
timal  water  supply.  Water  is  present  in  the  plant 
cell  at  different  degrees  of  mobility.  The  2  ex- 
tremes are  vacuolar  free  water  and  imbibed  (close- 
ly bound)  water  in  the  protoplasm.  Presumably  the 
bound  water  is  associated  with  macromolecules 
with  the  function  of  maintaining  necessary  spatial 
relationships  between  reactive  enzymatic  sites. 
During  water  stress  osmotically  active  solutes  are 
actively  transported  from  the  protoplasm  to  the 
vacuolar  sap,  which  equilibrates  with  the 
protoplasm  until  internal  osmotic  pressure  equals 
external  water-withdrawing  power.  A  stress  last- 
ing for  several  days  usually  results  in  permanent 
protoplasmic  changes  so  that  the  drought 
tolerance  of  the  plant  is  subsequently  greater.  The 
best  measure  of  water  stress  is  cell  osmotic  poten- 
tial, and  2  methods  of  experimentally  determining 
this  parameter  are  described.  Water  stress 
tolerance  cannot  be  directly  determined,  but  it 
should  be  reflected  in  protoplasmic  permeability 
and  viscosity,  which  may  be  measured.  The  practi- 
cal implications  of  this  are  discussed  and  experi- 
mental programs  with  crop  plants  are  proposed. 
Intensive  educational  efforts  will  be  necessary  to 
train  people  qualified  to  carry  out  such  research. 
(See  also  W72-03652)  (Casey-Arizona) 
W72-03670 
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SAND-STABILIZATION  METHODS  IN  AMD 
LANDS:  PROTECTION  OF  AGRICULTURAL 
AND  SETTLEMENT  AREAS, 

Leningrad  Slate  Univ.  (USSR).  Dept.  of  Geog- 
raphy. 

M.  P.  Petrov. 

In:  Food,  Fiber  and  the  Arid  Lands,  p  355-368, 
University  of  Arizona  Press,  1971.  5  fig,  1  tab,  67 
ref. 

Descriptors:  *Sands,  *Dunes,  *Arid  lands,  'Sta- 
bilization, "Vegetation  effects,  Geomorphology, 
Geographical  regions,  Semiarid  climates,  Soil  sta- 
bilization, Slope  stabilization,  Consolidation, 
Wind  erosion. 

Irrational  and  destructive  human  practices  in  arid 
and  semiarid  regions  around  the  world  have  led  to 
native  vegetation  destruction  and  resulted  in  shift- 
ing and  deflating  sand  which  in  turn  wreaked  much 
destruction  on  human  enterprises.  The  problems 
of  protecting  sandy  areas  from  irrational  use  and 
stabilization  of  disturbed  areas  have  therefore 
received  much  attention.  Vegetative  means  of  ef- 
fecting stabilization  have  been  quite  successful  in 
many  areas  but  not  in  very  arid  regions.  World- 
wide experience  in  the  afforestation  and  stabiliza- 
tion of  such  region  has  been  extensive  and  is 
reflected  in  the  bibliography  which  contains 
references  to  work  done  in  most  arid  regions.  The 
chief  principle  in  such  projects  is  to  plan  revegeta- 
tion  carefully  and  formulate  detailed  project 
methods.  Three  major  types  of  sandy  areas  and  8 
major  groups  of  vegetation  sites  are  described  for 
the  world's  deserts.  The  assortment  of  effective 
stabilizing  plant  species  is  inversely  proportional 
to  aridity.  The  greatest  number  may  be  established 
in  semiarid  regions  and  tree-shrub  species  are  the 
most  effective.  A  few  species  of  trees  and  shrubs 
may  be  effective  in  arid  areas  if  protected  for  2-5 
years.  In  extremely  arid  areas  only  costly 
physicochemical  stabilization  methods  are  possi- 
ble. Much  research  and  development  is  still  neces- 
sary, and  this  is  discussed  in  some  detail.  (See  also 
W72-03652)  (Casey-Arizona) 
W72-03671 


while  in  the  slightly  more  humid  eastern  portion 
Salix  hybrids  were  most  successful.  Pasture 
establishment  is  more  complicated  than  afforesta- 
tion, but  accomplishes  dune  stabilization  in  only  3- 
6  months  while  trees  need  2-3  years.  (See  also 
W72-03652)  (Casey-Arizona) 
W72-03672 


STABILIZATION   OF   SAND   DUNES   IN   THE 
SEMIARID  ARGENTINE  PAMPAS, 

Instituto  Nacional  de  Tecnologia  Agropecuana, 

Castelar   (Argentina).    Centro    Nacional   de    In- 

vestigaciones     Agropecuarias;     and     Wisconsin 

Univ.,  Milwaukee. 

A.  J.  Prego,  R.  A.  Ruggiero,  F.  R.  Alberti,  and  F. 

J.Prohaska. 

In-  Food,  Fiber  and  the  Arid  Lands,  p  369-392, 

University  of  Arizona  Press,  1971.  13  fig,  9  tab,  36 

ref. 

Descriptors:  'Vegetation  effects,  'Dunes, 
'Semiarid  climates,  'Sands,  'Rainfall,  Forest 
management,  Pastures,  Climatic  data.  Plant 
growth,  Trees,  Grasses,  Research  and  develop- 
ment, Willow  trees,  Foreign  lands.  Wind  erosion, 
Environmental  effects. 
Identifiers:  'Argentina. 

Approximately  75%  of  the  area  of  Argentina  suf- 
fers from  aridity,  which  intensifies  from  east  to 
west.  The  worst  problems  of  wind  erosion  and 
sand  dune  instability  occur  in  the  semiarid  Pampas 
which  comprises  an  area  of  about  22  million  ha. 
This  region,  because  of  grain  and  livestock,  is  one 
of  the  most  important  socioeconomic  regions  of 
the  country.  Records  show  that  the  irreversible 
destruction  of  fertile  lands  has  been  extensive  and 
serious,  with  sand  dunes  as  the  permanent  foci  of 
destruction.  An  intensive  research  effort  has 
therefore  been  necessary  and  was  begun  in  1947. 
An  attempt  is  made  to  describe  synthetically  the 
environmental  characteristics,  the  research  ac- 
complished and  the  results  achieved  since  that 
time  Seeds  of  various  pasture  grasses  are  used  in 
the  fall  to  successfully  stabilize  dunes.  Ulmus  pu- 
mila  and  Eucalyptus  viminalis  have  been  used  in 
afforestation  and  are  successful  on  dunes  previ- 
ously stabilized  with  pasture.  In  the  western  sector 
of  the  Pampas,  poplars  showed  good  responses, 


EFFECT  OF  INSECTICIDES  ON  AN 
ECOSYSTEM  IN  THE  NORTHERN 
CfflHUAHUAN  DESERT, 

Texas  Univ.,  El  Paso.  Dept.  of  Civil  Engineering; 
and  Texas  A  and  M  Univ.,  College  Station.  Dept. 
of  Wildlife  and  Fisheries  Sciences;  and  Louisiana 
State  Univ.,  Baton  Rouge.  Fisheries  Div. 
H  G.  Applegate,  W.  Hanselka,  and  D.  D.  Culley. 
In:  Food,  Fiber  and  the  Arid  Lands,  p  393-404, 
University  of  Arizona  Press,  1971.  5  fig,  7  tab,  18 
ref. 

Descriptors:  'Insecticides,  'Animal  physiology, 
♦Ecosystems,  'Arid  lands,  'Plant  physiology, 
Ecology,  Rainfall,  Mammals,  Rodents,  Cotton, 
Texas,  Mexico,  Metabolism,  Animal  behavior. 
Ecological  distribution,  Biological  communities, 
Deserts. 

Unfortunately,  although  pesticides  have  been  ex- 
tensively studied  in  mesic  regions,  there  is  little 
data  on  their  effects  on  arid  ecosystems.  The 
Presidio  Basin,  which  lies  on  the  border  between 
southern  Texas  and  Mexico,  lies  in  the 
Chihuahuan  Desert  and  is  relatively  isolated  from 
adjoining  regions  so  that  insecticides  found  within 
the  basin  are  extremely  likely  to  have  been  applied 
there.  Over  a  5-year  period,  insecticides,  mainly 
DDT  and  methyl  parathion  (MP),  were  studied 
with  respect  to  their  levels  in  plants  and  ver- 
tebrates. Concentrations  and  distributions  were 
determined  through  a  15-km  transect  originating  in 
a  cotton  field  and  included  birds,  lizards,  rodents, 
jackrabbits,  cotton  and  leatherstem  (Jatropha  dio- 
ica)  plants.  The  data  did  not  indicate  any  direct  in- 
secticide-mortality relationship.  Rodents  pos- 
sessing high  body  levels  of  MP  were  recaptured 
more  often  and  juveniles  with  high  MP  levels  in 
the  brain  died.  It  was  postulated  that  MP  created 
motor  defects  mediated  by  behavioral  changes.  In- 
secticide uptake  by  plants  was  correlated  with 
rainfall.  Dormant  plants  did  not  take  up  insecti- 
cides to  any  appreciable  degree.  Results  were  dif- 
ferent from  those  in  mesic  areas  and  it  is  cautioned 
that  comparisons  between  ecosystems  should  be 
made  carefully.  (See  also  W72-03652)  (Casey- 
Arizona) 
W72-03673 

ARID-LANDS  INFORMATION  IN  UNITED 
STATES  GOVERNMENT-SPONSORED  INDEX- 
ING TOOLS:  WHAT.  WHERE.  WHEN.  HOW. 

Arizona  Univ..  Tucson.   Office   of  And-Lands 

Research. 

P  Paylore. 

In:  Food,  Fiber  and  the  Arid  Lands,  p  407-420, 

University  of  Arizona  Press,  1971 . 1 1  ref. 

Descriptors:  'Arid  lands,  'Information  retrieval, 
'Bibliographies,  'Computers,  'Documentation, 
Federal  government,  Abstracts,  Publications, 
Libraries,  Education,  Scientific  personnel. 

The  information  explosion  in  scientific  research 
has  reached  nearly  unmanageable  proportions 
swamping  the  resources  of  librarians  and  potential 
users  alike.  The  computer,  however,  will  probably 
provide  a  late-hour  rescue  as  the  tremendously  im- 
pressive computer-produced  indexing  and  ab- 
stracting tools  proliferating  throughout  the  world 
would  seem  to  indicate.  Now  that  a  larger 
framework  is  being  established,  problems  have 
arisen  of  creating  a  greater  degree  of  specificity 
within  that  framework,  and  of  finding  a  pool  of 
qualified  scientific  personnel  capable  of  evaluating 
and  sorting  the  existing  mass  of  information.  In  the 
U.S.,  great  advances  have  been  achieved  mainly 
by  the  efforts  of  several  centralized  agencies  of 
the  federal  government.  The  tools  that  have  been 


developed  have  steadily  improved  in  terms  of  in- 
dexing, specificity,  recoverability  and  information 
content.  As  an  aid  to  inexperienced  librarians  and 
scientific  users,  the  history,  evolution  and  content 
of  the  major  sources  are  reviewed  in  detail.  These 
include.  Bibliography  of  Technical  Reports  (BTR), 
U.S.  Government  Research  Reports  (USGRR), 
National  Technical  Information  Service  (NTIS), 
U  S.  Government  Research  and  Development  Re- 
ports (USGRDR),  Selected  Water  Resources  Ab- 
stracts (SWRA),  and  others  including  various 
translation  services.  Case  studies  are  used  to  illus- 
trate techniques  and  problems  in  arid  lands  litera- 
ture searches.  Tables  of  organizational  acronyms 
and  current  ordering  information  are  included. 
(See  also  W72-03652)  (Casey-Arizona) 
W72-03674 

A         REGIONAL         BIBLIOGRAPHY         OF 
CALCRETE, 

Oxford  Univ.  (England).  School  of  Geography. 
A.  S.Goudie. 

In:  Food,  Fiber,  and  the  Arid  Lands,  p  421-427, 
University  of  Arizona  Press,  1971 .  450  ref. 

Descriptors:      'Caliche,     'Calcium     carbonate, 
'Bibliographies,  'Arid  lands. 
Identifiers:  'Calcrete. 

Calcrete  appears  to  be  the  most  suitable  interna- 
tional term  for  materials  formed  by  the  cementa- 
tion and  possible  alteration  of  pre-existing  soil  or 
rock  by  a  material  that  is  predominantly  Ca  car- 
bonate. It  is  called  caliche  in  the  U.S.  and  various 
names  in  the  rest  of  the  world  including  kunkur, 
kalkruste.  croute  calcaire  and  tosca.  It  has  great 
areal  extent  in  the  arid  and  semiarid  regions  of  the 
world  although  its  composition  is  extremely  varia- 
ble. It  is  also  important  in  groundwater  explora- 
tion, mineral  prospecting  and  stratigraphic  indica- 
tion The  bibliography,  some  450  citations,  is  ar- 
ranged by  region.  (See  also  W72-03652)  (Casey- 
Arizona) 
W72-03675 


ON  THE  PROGNOSIS  OF  THE  AGRO- 
METEOROLOGICAL  CONDITIONS  OF  THE 
WINTERING  OF  WHEAT  AS  ONE  FACTORS  IN 
THE  PREDICTION  OF  THE  CROP, 

Hidrometeoroloski  Zavod  Socijalisticke 

Republike  Bosne  i  Hercegovine,  Sarajevo  (Yu- 
goslavia). 
Z.  Micevic. 

Savremena  Poljoprivreda.  Vol  18,  No  3,  p  257-265, 
1970. 4  tab,  1  fig,  8  ref. 

Descriptors:  'Analysis,  'Wheat,  'Forecasting. 
'Crop  production.  Winter,  Arid  lands.  Seasonal, 
Thermal  properties.  Soil  moisture.  Experimental 
farms,  Varieties.  Meteorological  data,  Soil  tem- 
perature. Rainfall.  Limiting  factors.  Climatic  data, 
Radiation,  'Soil-water-plant  relationships. 
Identifiers:  'Agri-meteorological  conditions,  Yu- 
goslavia. 

Meteorological  factors  in  fall  and  spring  play  an 
important  role  in  Yugoslavia's  total  wheat  yield. 
The  function  of  thermic  factors  and  soil  moisture 
as  a  basis  for  prediction  of  wheat  yield  is  in- 
vestigated. Experiments  at  7  meteorological  sta- 
tions using  3  wheat  varieties  and  6  sowing  dates 
were  conducted,  where  soil  moisture  and  tempera- 
ture were  recorded  at  various  depths.  Seasonally 
important  agrometeorological  factors  are 
discussed.  Yugoslavia  experiences  maximum  rain- 
fall in  May-June,  with  a  secondary  maximum  in 
October-November,  totalling  less  than  10  inches 
annually.  A  basis  for  the  prognosis  of  w inter  wheat 
yield  is  obtained  from  climatological  and 
agrometeorological  statistical  data  for  tempera- 
ture, rainfall  and  soil  moisture.  Tables  show- 
average  10-vear  air  temperature,  soil  moisture  and 
rainfall,  penological  growth  of  wheat,  radiation 
and  temperature  effects.  A  graph  summarizes  air 
temperature,  rainfall  and  soil  moisture  data.  (Pop- 
kin-Arizona) 
W72-03692 
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SOME  TECHNOLOGICAL  CHARACTERS  OF 
THE  SOVIET  BARBADENSE  COTTON  VARIE- 
TIES CULTIVATED  UNDER  THE  CONDITIONS 
OF  THE  UAR, 

National     Research     Centre,     Cairo     (Egypt). 

Genetics  and  Cytology  Lab. 

A.  M.  Abd-El'Hamid. 

Savremena  Poljoprivreda,  Vol  18,  No  4,  p  333-336, 

1970. 1  tab,  5  ref. 

Descriptors:  *Crop  production,  "Cotton,  'Varie- 
ties, 'Breeding,  Evaluation,  Programs,  History, 
Arid  lands,  Experimental  farms,  Technology, 
Analysis,  Length,  Fiber  crops,  Strength,  Quality 
control. 

Identifiers:  "Cotton  lint,  "Barbadense  cotton, 
Egypt,  Soviet  Union,  Middle  East,  Pressley  index, 
Micronaire. 

Fine  staple  cotton  varieties  of  the  Soviet  Union 
cultivated  under  Egyptian  environmental  condi- 
tions are  evaluated.  The  objective  was  to  find  use- 
ful varieties  to  be  used  in  cotton  breeding  pro- 
grams. A  historical  review  of  Barbadense  cotton 
varieties  in  the  Soviet  Union  and  the  Middle  East 
is  presented.  Eleven  Soviet  cotton  varieties  and  2 
Egyptian  varieties  were  grown  in  experimental 
plots.  Technological  analysis,  halo  length,  Press- 
ley  index,  micronaire  values,  lint  percentage,  and 
Duncan's  new  multiple  range  test  were  measured 
or  applied.  Lint  percentage,  fiber  strength,  and 
fiber  fitness  are  discussed.  Some  Soviet  varieties 
had  a  better  quality  than  Egyptian  varieties  and 
can  be  used  in  cotton  breeding  programs.  Soviet 
varieties  S-6002,  5896-1,  and  35-2  were  promising. 
(Popkin-Arizona) 
W72-03693 


EFFECT  OF  CCC  ON  SOME  MORPHOLOGI- 
CAL AND  PHYSIOLOGICAL  TRAITS  AND 
YIELD  OF  WHEAT  UNDER  A  SEMLARID  CLI- 
MATE, 

Novi     Sad     Univ.     (Yugoslavia).     Agricultural 

Research  Inst. 

S.  Jevtic. 

Savremena  Poljoprivreda,  Vol  18,  No  4,  p  325-331, 

1970.  5  tab,  18  ref. 

Descriptors:  "Herbicides,  "Wheat,  "Climatic  data, 
"Plant  morphology,  "Plant  physiology,  Chlorides, 
Plant  growth  regulators,  Crop  production,  Fer- 
tilization, Variability,  Experimental  farms,  Cher- 
nozems, Treatment,  Weight,  Density,  Lodging, 
Precipitation  (Atmospheric),  Nitrogen,  Cultiva- 
tion. 

Identifiers:  "Chlorcholinchloride,  "Growth  retar- 
dants,  "Yugoslavia,  Semiarid  lands,  Dressing, 
Stem  height,  Internode  length,  Spikes,  Kernels. 

The  effect  of  the  growth  retardant 
chlorcholinchloride  (CCC),  under  the  semiarid  and 
highly  variable  climatic  conditions  of  Vojvodina 
(Yugoslavia),  on  wheat  with  different  fertilization 
methods  is  investigated.  Field  tests  on  cherozem 
soils  from  1966  to  1968  on  a  5  meter  square  plot 
consisted  of  control  and  6  topdressing  treatments. 
CCC  was  applied  at  tillering  and  shooting.  Yield 
stem  height,  internode  length,  spike  length, 
spikelet  density,  kernel  density,  kernel  weights, 
grain  weight  density,  and  lodging  rate  were 
recorded.  Precipitation  ranged  from  14  to  22 
inches  per  year.  CCC  had  no  effect  in  years  of  high 
precipitation,  where  high  nitrogen  applications  en- 
sured stable  and  high  yields.  CCC  applied  in  dry 
years  reduced  plant  height  and  ear  length.  CCC  ef- 
fects depend  on  weather  conditions.  Tables  show 
precipitation  data,  and  CCC  effects  on  stem  and 
internode  length,  ear,  lodging,  weight,  and  yield 
properties.  (Popkin-Arizona) 
W72-03694 


POSSIBLE  INCREASE  IN  COTTON  RE- 
SISTANCE TO  WATER  SHORTAGE  BY 
DISPERSION  OF  COPOLYMER-VINY- 

L-ACETATE, 

Institute  for  Plant  Protection,  Belgrade  (Yu- 
goslavia); and  Federal  Inst,  of  Hydrometeorology, 
Belgrade  (Yugoslavia);  and  Belgrade  Univ.  (Yu- 
goslavia). School  of  Agriculture. 


S.  Cuturilo,  B.  Ratkovic,  and  M.  Milic. 
Savremena  Poljoprivreda,  Vol  18,  No  7-8,  p  653- 
658, 1970.  2  fig,  2  tab,  5  ref. 

Descriptors:  "Cotton,  "Drought  resistance, 
"Water  shortage,  "Dispersion,  "Water  conserva- 
tion, Limiting  factors,  Corn  (Field),  Wheat,  Sugar 
beets,  Vine  crops,  Arid  lands,  Evapotranspiration 
control,  "Plant  growth  regulators,  Experimental 
farms,  Greenhouses,  Soil  moisture,  Optimization, 
Water  utilization,  Emulsion,  Surfactants,  Weight, 
Leaves,  Wilting,  Treatment,  Soil- water-plant  rela- 
tionships. 

Identifiers:  "Antitranspirants,  "Drought  control 
chemicals,  Esters,  Vitality,  Semiarid  lands,  Yu- 
goslavia, Copolymer-vinyl  acetate. 

Drought  limits  production  of  corn,  wheat,  cotton, 
sugar  beets,  grapevine,  and  other  crops  in  Yu- 
goslavia's arid  and  semiarid  regions.  Antitrans- 
pirants, or  drought  control  chemicals,  were  ap- 
plied to  cotton  under  controlled  greenhouse  condi- 
tions to  investigate  methods  of  optimizing  soil 
moisture  utilization,  reducing  evapotranspiration 
losses,  and  conserving  agricultural  water.  An- 
titranspirants consisted  of  esters  of  copolymer 
vinyl  acetate  formulated  as  an  emulsion,  with  or 
without  surfactant.  Visual  plant  observation,  plant 
weight,  leaf  counts  and  wilting  signs  were  noted. 
Treated  plants  had  extended  plant  vitality, 
remained  protected  from  adverse  drought  effects, 
and  economically  used  available  soil  moisture.  Ta- 
bles show  state  of  plants  (number  of  plants,  leaves 
and  wilted  plants)  under  untreated  and  treated 
conditions,  and  final  plant  weight.  Figures  show 
reduction  rate  of  the  number  of  vitally  active 
plants,  and  photograph  of  selected  untreated  and 
treated  plants.  (Popkin-Arizona) 
W72-03697 


ROOT-SHOOT  RATIOS  OF  NATIVE  FOREST 
HERBS  AND  ZEA  MAYS  AT  DD7FERENT  SOIL- 
-MOISTURE  LEVELS, 

G.  J.  Struik,  and  J.  R.  Bray. 

Ecology,  Vol  51,  No  3,  p  892-893,  Late  Summer 

1970. 1  tab,  7  ref. 

Descriptors:  "Primary  productivity,  "Plant  root 
systems,  "Drought  resistance,  "Corn  (Field),  On- 
site  investigations,  Soil  moisture,  Forests. 

Previous  studies  have  indicated  that  root/shoot 
ratios  of  herbaceous  plants  increase  with  habitat 
dryness.  Plants  of  7  species  of  forest  herbs  were 
excavated  and  weighted  weekly  through  2  growing 
seasons  in  a  native  Wisconsin  forest.  Below 
groundweight  percentages  were  calculated  for  the 
period  of  maximum  production.  All  7  species  had 
higher  below  ground  dry  weight  ratios  for  xeric 
sites  than  for  mesic  or  noist  sites.  Using  soil  cores 
for  sampling  below-ground  production,  the  same 
calculations  were  made  for  Zea  mays  in  1  season 
in  which  part  of  a  field  was  drought-affected.  The 
below  ground  production  percentage  was  nearly  3 
times  as  great  for  the  drought-affected  plants. 
(Casey-Anzona) 
W72-03701 


HOPI  COLONIZATION  ON  THE  COLORADO 
RIVER, 

San   Fernando   Valley   State   Coll.,    Northridge, 

Calif. 

E.  G.  Mcintire. 

California  Geographer,  Vol  10,  p  7-14,  1969.  1  fig, 

2  tab. 

Descriptors:  "Indian  reservations,  "Irrigation 
systems,  "Colorado  River,  "Arid  lands,  "Social 
impact,  Social  values,  Economic  feasibility,  Legal 
aspects,  Agriculture,  Water  resource  develop- 
ment, Arizona. 
Identifiers:  "Agricultural  resettlement  schemes. 

The  Hopi  Indians  of  Northeastern  Arizona  prac- 
tice a  subsistence  agriculture  on  their  generally 
rocky  and  barren  reservation.  Tribal  population 
pressures  have  been  steadily  increasing 
throughout  this  century.  The  Bureau  of  Indian  Af- 


fairs conceived  the  plan  of  lessening  these  pres- 
sures by  sponsoring  a  resettlement  scheme.  The 
Colorado  Indian  Reservation  occupies  about  415 
sq  miles  mostly  along  the  Arizona  side  of  the  river 
and  has  ample  soil  and  water  resources  for  exten- 
sive irrigated  agriculture.  In  the  late  1930's  only 
the  northern  1/2  of  the  reservation  was  being  ex- 
ploited by  Mohave  and  Chemehuevi  Indians,  leav- 
ing about  75,000  irrigable  acres  in  the  southern 
part  undeveloped.  Between  1945  and  1951,  116 
Navajo  families,  32  Hopi  families  and  3  Supai 
families  were  resettled  on  the  reservation.  The 
original  problems  of  the  colonists  involved  both 
social  and  physical  living  conditions.  By  1960, 
housing  was  much  better,  commercial  and  forage 
crops  were  being  widely  produced  and  37.9%  of 
the  original  Navajo  families  and  62.1%  of  the 
original  Hopis  remained.  In  evaluating  the  success 
of  the  project,  it  was  seen  that  original  project 
goals  were  not  attained,  but  that  the  settlers  were 
dissidents  in  their  original  tribes  so  that  their  relo- 
cation served  to  lessen  social  tensions  on  the  over- 
crowded reservations.  (Casey-Arizona) 
W72-03708 


SEEDLING  SURVIVAL  ON  EROSION  CON- 
TROL TREATMENTS  IN  A  SALT  DESERT 
AREA, 

Utah  State  Univ.,  Logan.  Dept.  of  Range  Science. 
For  primary  bibliographic  entry  see  Field  04D. 

W72-03712 


EFFECT  OF  SITE  CLASS  AND  RAINFALL  ON 
ANNUAL  RANGE  RESPONSE  TO  NITROGEN 
AND  PHOSPHORUS, 

Agricultural  Research  Service,  Riverside,  Calif. 
For  primary  bibliographic  entry  see  Field  04A. 
W72-03713 


ACTIVATED    SLUDGE    SOIL    CONDITIONER 
UPS  CROP  RETURNS  AT  KIMBERLY-CLARK, 

For  primary  bibliographic  entry  see  Field  05D. 

W72-03735 


USE  OF  SOIL  TO  TREAT  ANAEROBIC 
LAGOON  EFFLUENT  RENOVATION  AS  A 
FUNCTION  OF  DEPTH  AND  APPLICATION 
RATE, 

Iowa  State  Univ.,  Ames.  Dept  of  Agricultural  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  05D. 
W72-03740 


AN  ECONOMIC  LAND  CLASSIFICATION  OF 
THE  IRRIGATED  CROPLAND  IN  THE  PECOS 
RIVER  BASIN,  NEW  MEXICO, 

New  Mexico  State  Univ.,  University  Park.  Dept. 

of  Agricultural  Economics. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-03769 


EFFECT  OF  STAGE  OF  GROWTH  OF  COW- 
PEAS  ON  EVAPO-TRANSPIRATION  RATES  BY 
THE  CROP, 

College  of  Agriculture,  New  Delhi  (India). 

B.  G.  Bathkal,  and  N.  G.  Dastane. 

J  Shivaji  Univ.  2/3  (3/45/6):  59-62. 1969/70. 

Identifiers:  Available,  Cowpeas-D,  Crop,  Evapo, 

Flowering,  Growth,  Irrigation,  Moisture,  Rates, 

Schedule,  Soil,  Transpiration. 

The  actual  water  use  rates  by  the  crop  depended 
on  the  available  soil  moisture  and  stage  of  crop 
growth.  In  summer  grown  cowpeas,  the  actual  as 
well  as  the  relative  evapo-transpiration  rates  were 
much  higher  during  the  pre-lst-flowering  stage 
than  during  the  subsequent  growth  stages.  Hence, 
the  energy  approach  alone  is  not  adequate  in  work- 
ing out  the  irrigation  schedules. -Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-03804 
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Group  3 F— Conservation  in  Agriculture 


ROOT  AND  FOLIAGE  GROWTH  OF  OATS  AT 
SEVERAL  LEVELS  OF  FERTILITY  AND 
MOISTURE, 

Iowa  Agricultural  and  Home  Economics  Experi- 
ment Station,  Ames. 
M.  J.  McNeill,  and  K.  J.  Frey. 
Agron  J.  61  (3):  461-4464.  Illus.  1969. 
Identifiers:  Culture,  Fertility,  Foliage,  Growth, 
Moisture,   Nitrogen,  Oats-M,  Phosphorus,  Pot, 
Potassium,  Root. 

The  effects  of  fertility  and  moisture  on  root  and 
shoot  growth  of  oats  (Avena  sativa  L.)  were  stu- 
died in  pot-culture  experiments.  An  experimental 
unit  was  a  75-liter  garbage  can  filled  with  low-fer- 
tility Thurman  sand,  embedded  0.6  m  deep  in  the 
soil.  Forty-eight  cans  were  covered  with  a  plastic 
shelter  to  permit  controlled  moisture  regimes.  A 
factorial  set  of  fertilizer  treatments  using  2  levels 
each  of  N  (0  and  140  kg/ha),  P  (0  and  93  kg/ha), 
and  K  (0  and  93  kg/ha)  were  applied  at  seeding 
time.  At  the  initiation  of  stem  elongation,  wet 
(field  capacity)  and  dry  (wilting  coefficient) 
moisture  regimes  were  imposed  across  all  fertility 
treatments.  Traits  measured  on  the  plant  tops  were 
plant  height,  number  of  tillers,  number  of  spikelets 
per  panicle,  dry  weight  and  stem  diameter. 
Weights  were  taken  on  roots  extracted  from  0.007- 
m  cu  soil  samples  from  the  0-15-,  15-30-,  30-45-, 
and  45-60-cm  soil  depths.  The  root  and  shoot 
growth  responded  more  to  fertilizer  application 
when  moisture  was  adequate  than  when  deficient. 
Nitrogen  and  P,  applied  alone  and  in  combination, 
gave  more  shoot  and  root  growth  than  any  other 
element  or  combination  of  elements.  Shoot  growth 
responded  to  added  fertilizer  in  both  the  high  and 
low  moisture  regimes,  but  root  growth  responded 
only  in  the  wet  regime.  Leaching  of  the  nutrients 
with  surface  irrigations  caused  maximum  root 
response  to  N  in  the  30-45-cm  zone,  but  for  P, 
which  resists  leaching,  maximum  response  was  in 
the  0-15-cm  zone.  Reduced  root-top  ratios  result- 
ing from  added  moisture  and  fertilizer  elements 
were  due  largely  to  large  increases  in  top  growth 
without  concomitant  increases  in  root  growth.  In- 
crease in  shoot  weight  from  added  fertilizer  under 
the  dry  regime  was  not  accompanied  by  increased 
root  weight.  We  concluded  that  root  response  to 
added  fertility  could  not  be  responsible  for  oat 
plants  utilizing  subsoil  (30-60-cm  depth)  moisture 
to  produce  increased  shoot  weights. -Copyright 
1971 ,  Biological  Abstracts,  Inc. 
W72-03805 


DEFOLIATION  OF  BEAN  SEEDLINGS  BY  IN- 
JURY FROM  RAIN, 

New  York  State  Agricultural  Experiment  Station, 

Geneva. 

J.  J.  Natti.andF.  D.  Judge. 

Plant  Dis  Report.  55  (5):  457-459.  Illus.  1971. 

Identifiers:    Bean-D,    Compression,    Defoliation, 

Injury,   Mechanical,   Phaseolus-Vulgaris-D,   Pul- 

vini,  Rain,  Resistance,  Seedlings,  Upper. 

Defoliation  of  bean  (Phaseolus  vulgaris)  seedlings 
in  a  commercial  planting  was  found  to  be  caused 
by  injury  to  tissues  of  upper  pulvini  of  petioles  of 
primary  leaves.  The  injury  resulted  from  pressure 
of  heavy  rain  and  repeated  impingement  of  large 
raindrops  on  the  surface  of  turgid  primary  leaves. 
This  pressure  produced  sufficient  stress  to  over- 
come the  mechanical  resistance  of  the  pulvinar  tis- 
sues and  to  cause  compression  and  injury  to  tis- 
sues at  the  underside  of  the  pulvini.  Defoliated 
plants  were  delayed  in  development  but  otherwise 
subsequent  growth  appeared  normal.  Defoliation 
resulted  in  an  estimated  30%  reduction  in  yield  of 
dry  beans.-Copyright  1971,  Biological  Abstracts, 
Inc. 
W72-03808 


RESISTANCES   TO   WATER   TRANSPORT   IN 
SOYBEAN,  BEAN,  AND  SUNFLOWER, 

Illinois  Univ.,  Urbana.  Dept.  of  Botany;  and  Il- 
linois Univ.,  Urbana.  Dept.  of  Crop  Physiology. 
J.  S.  Boyer. 
CropSci.  11  (3):  403-407.  1971. 


Identifiers:  Bean-D,  Flow,  Glycine-Max-D, 
Helianthus-Annuus-D,  Method,  Phaseolus-Vul- 
garis-D,  Resistances,  Soy,  Sunflower-D, 
Transient,  Transpiration,  Transport. 

The  resistance  to  water  transport  in  whole  plants 
and  plant  segments  was  measured  by  a  transient 
flow  method  for  soybean  (Glycine  max  L.  (Merr.) 
var.  'Harosoy'),  bean  (Phaseolus  vulgaris  L.  var. 
•Bountiful'),  and  sunflower  (Helianthus  annuus  L. 
var.  'Russian  Mammoth').  The  resistance  to  water 
transport  in  whole  soybean  plants  was  twice  that 
of  sunflower  and  bean.  The  high  resistance  in 
soybean  was  caused  by  a  high  resistance  in  the 
root  tissue  external  to  the  root  vascular  tissue.  The 
data  indicate  that  leaf  water  potential  will  have  to 
drop  about  twice  as  far  in  soybean  as  in  sunflower 
or  bean  to  maintain  a  given  rate  of  water  transport 
to  the  leaf  evaporating  surf  ace. -Copy  right  1971, 
Biological  Abstracts,  Inc. 
W72-03811 

ECONOMIC  IRRIGATION  SCHEDULE  AND 
THE  DEMAND  FOR  IRRIGATION  WATER, 

A.  W.  Biere. 

Paper,  Western  Agricultural  Economics  Associat- 
ing Meeting,  Squaw  Valley,  California,  July  1971. 
7p,l  fig,7ref. 

Descriptors:  *Irrigation,  'Scheduling,  "Irrigation 
water.  Irrigation  efficiency,  Water  demand, 
Economics,  Plant  growth,  Soil  moisture,  Soil- 
water-plant  relationships,  Evapotranspiration, 
Mathematical  models,  Dynamic  programming, 
Water  management. 

A  dynamic  irrigation  scheduling  model  is 
developed  to  maximize  net  returns  from  irrigated 
crop  production.  The  model  is  dynamic  because  it 
explicitly  considers  irrigation  timing,  and  recog- 
nizes that  irrigation  cycles  are  interdependent  in 
both  soil  level  moisture  and  cumulative  plant 
growth.  Potential  benefits  are:  the  model  could 
provide  better  management  information  for  irriga- 
tors, and  improved  estimates  of  irrigation  water 
demand  for  public  water  agencies.  The  com- 
ponents of  a  crop  growth  model  are  available  soil 
moisture  budget,  evapotranspiration  function,  and 
crop  growth  function.  These  components,  and 
equations  for  computing  their  numerical  values  are 
given.  The  crop  growth  model  provides  the  neces- 
sary physical  and  biological  information  needed 
for  an  irrigation  scheduling  model.  The  last  com- 
ponent is  the  economic,  or  criterion,  function-a 
maximization  of  net  returns  to  irrigation.  The 
model  could  also  provide  irrigation  water  demand 
information  for  public  water  agencies,  and  may  be 
useful  in  evaluating  alternative  irrigation  systems. 
(USBR) 
W72-03912 


PLANNING  AND  DEVELOPING  THE  MULTI- 
PURPOSE GARRISON  DIVERSION  UNIT, 

Garrison  Diversion  Conservancy  District,  N.  Dak. 
For  primary  bibliographic  entry  see  Field  04A. 
W72-03913 


DECISION  MODELS  FOR  MINIMIZING  THE 
COST  INFORMATION  ON  ERROR  IN  ESTI- 
MATING BENEFIT-WATER  RELATIONSHIPS 
WITH  SPECIAL  APPLICATIONS  TO  IRRIGA- 
TION, 

New  Mexico  State  Univ.,  University  Park.  Water 
Resources  Research  Inst. 
For  primary  bibliographic  entry  see  Field  06B. 
W72-03988 


ECONOMICS  OF  WATER  USE  AND  WASTE 

DISPOSAL      IN      DELAWARE      VEGETABLE 

PROCESSING,  .  ,       , 

Delaware  Univ.,  Newark.  Dept.  of  Agricultural 

Economics.  . 

For  primary  bibliographic  entry  see  Field  05D. 

W72-03996 


WAX  DIP  FOR  TOMATO  TRANSPLANTS, 

Delaware  Univ.,  Newark.  Dept.  of  Plant  Science. 
D.  J.  Fieldhouse,  and  E.  L.  Ratledge. 
Transactions    of    the     Peninsula     Horticulture 
Society,  Vol  58,  p  16-18.  1  tab,  2  ref.  OWRR  A- 
010-DEL(2). 

Descriptors:    'Moisture    stress,    'Transpiration, 
Plant  physiology,  Plant  growth,  'Crop  response, 
Growth  stages,  Transpiration  control. 
Identifiers:   'Tomatos,  'Transplant,  'Transpira- 
tion suppressant,  'Wax. 

A  transplant  dip,  using  Sunoco  folicote  (a  wax- 
base  transpiration  suppressant),  prior  to  the  ship- 
ment of  tomato  plants  from  Georgia  to  Delaware 
reduced  dessication  during  shipment  and  resulted 
in  an  increase  in  yield.  The  wax-dipped  plants 
began  growth  earlier  following  transplanting  than 
the  controls  as  a  result  of  reduced  moisture  stress 
and  an  increase  in  plant  temperature  which  accom- 
panied the  reduction  in  transpiration.  Plants 
completely  dipped  in  the  transpiration  suppressant 
had  higher  yields  than  the  controls,  but  they  did 
not  produce  as  much  as  the  plants  which  were  only 
top-dipped. 
W72-03997 


USE  OF  GROWTH  RETARDANTS  FOR  IN- 
CREASING TOMATO  YIELDS  AND  ADAPTA- 
TION FOR  MECHANICAL  HARVEST, 

Delaware  Univ.,  Newark.  Dept.  of  Plant  Science. 
P.  E.  Read,  and  D.  J.  Fieldhouse. 
Journal   of  American   Society   of   Horticultural 
Science,  Vol  95,  No  1 ,  p  73-78,  January  1970.  5  fig, 
6  tab,  1 1  ref.  OWRR  A-010-DEL  (3). 

Descriptors:  'Crop  response,  Drought  resistance, 
'Foliar  application,  Growth  rates.  Growth  stages, 
Heat  resistance,  'Moisture  stress,  Period  of 
growth,  Plant  growth,  'Plant  growth  regulators, 
Plant  physiology,  Flowering,  Harvesting. 
Identifiers:  'Tomato  yield,  'Fruit  set,  Fruit  quali- 
ty- 
Tomato  yields  were  increased  by  foliar  sprays  of 
succinic  acid  2,2-dimethyl  hydrazide  (Alar)  and  2- 
chloroethyl  trimethylammonium  chloride 
(Cycocel).  The  most  effective  treatments  were 
2500  ppm  Alar  at  the  first  true  leaf  stage,  and  2500 
ppm  Alar  at  the  fourth  true  leaf  stage.  Concentra- 
tion of  harvest  was  improved  and  early  harvest 
was  increased  by  subsequent  application  of  5000 
ppm  Alar  as  a  flower  'cut-off  spray  after  desired 
fruit  set  had  been  achieved.  This  treatment  offers 
good  possibilities  for  mechanical  harvesting  as  it 
eliminated  green  fruit  'pick-out'  and  slowed 
vegetative  growth,  thus  allowing  a  more  concen- 
trated harvest  of  earlier  maturing  fruit.  The  yield 
increases  are  attributed  to  a  combination  of  effects 
including  resistance  to  water  and  heat  stresses, 
more  flowers  per  cluster  and  thus  more  fruits  per 
plant.  That  fruit  quality  was  increased  was 
evidenced  by  increased  fruit  color  and  firmness, 
by  less  cracking  and  a  lower  incidence  of  blossom- 
end  rot. 
W72-03998 


AN  EXPERIMENTAL  STUDY  OF  EDDY  DIFFU- 
SION COEFFICIENTS,  EVAPOTRANSPIRA- 
TION AND  WATER  USE  EFFICIENCY. 

Illinois  Univ..  Urbana.  Water  Resources  Center. 
For  primary  bibliographic  entry  see  Field  02D. 
W72-04083 
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04.  WATER  QUANTITY 
MANAGEMENT  AND 
CONTROL 

4A.  Control  of  Water  on  the 
Surface 


CHARLES  RIVER  LOCKS  AND  DAM, 
BOSTON,  MASSACHUSETTS. 

Corps  of  Engineers,  Waltham,  Mass.  New  En- 
gland Div. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-202  722-F,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  17  Sep  71 ,  37  p. 

Descriptors:  'Environmental  effects,  *Flood  con- 
trol, 'Massachusetts,  'Multiple  purpose  reser- 
voirs. Dams,  Pumping  stations,  Locks  (Water- 
ways), Fishes,  Fish  ladders. 
Identifiers:  'Environmental  impact  statements, 
Boston  (Massachusetts. 

The  project  is  concerned  with  improvement  of  a 
multiple    purpose    reservoir    in    Boston,    Mas- 
sachusetts, for  the  primary  purpose  of  flood  con- 
trol. Adverse  impact  effects  are  not  anticipated. 
W72-035O4 


ELK  CREEK  LAKE,  ROGUE  RIVER  BASIN, 
OREGON. 

Army  Engineer  District,  Portland,  Oreg.  Elk 
Creek  Lake,  Rogue  River  Basin,  Oregon. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-202  670-F,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Draft  enviromental  statement, 
17Sep71,41p. 

Descriptors:     'Environmental     effects,     'Earth 

dams,    'Reservoirs,    'Oregon,    Flood    control, 

Water  conservation,  Forest  land,  Wildlife,  Fishes, 

Relocation. 

Identifiers:  Archaeology,  'Environmental  impact 

statements,  'Elk  Creek  Lakes,  'Jackson  County 

(Oregon),  Rogue  River  Basin. 

The  statement  concerns  the  construction  of  an  em- 
bankment dam  and  related  structures  on  Elk 
Creek,  Jackson  County,  Oregon  to  provide  95,000 
acre  feet  of  usable  storage  for  flood  control  and 
water  conservation  for  municipal  and  industrial 
water  supply.  The  impacts  will  include:  Flooding 
of  river  valley  behind  dam  used  for  timber  produc- 
tion, farming,  pasture  and  wildlife  habitat;  Loss  of 
a  6  mile  stretch  of  natural  stream  to  be  covered  by 
the  lake;  Road  relocation;  Loss  of  natural  stream 
with  anadromous  fish  spawning  and  rearing  areas 
within  the  proposed  lake  area. 
W72-03505 


LOWER  BRANCH  RUSH  RIVER,  NORTH 
DAKOTA. 

Army  Engineer  District,  St.  Paul,  Minn. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-202  455-F,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Draft  environmental  state- 
ment, HAug71,22p. 

Descriptors:  'Environmental  effects,  'Flood  con- 
trol, 'North  Dakota,  River  regulation,  Channel  im- 
provements, Rivers,  Dredging. 
Identifiers:    'Environmental   impact  statements, 
'Cass  County  (North  Dakota),  'Rush  River. 

The  authorized  project  features  channel  enlarge- 
ment and  straightening  of  17.3  miles  of  the  Lower 
Branch  Rush  River  and  similar  work  on  7.5  miles 
of  its  southern  tributary  for  flood  control.  The  pro- 
ject is  located  in  Cass  County,  North  Dakota.  With 
a  lessened  flood  threat,  earlier  planting  dates, 
more  consistent  crop  harvest,  less  weed  infesta- 
tion, and  fewer  fences  and  other  facilities  to  repair 


during  flood  years  would  lead  toward  stabilizing 
farm  income  and  enhancing  the  well-being  of  far- 
mers in  the  area.  The  channel  improvement  on  the 
Lower  Branch  Rush  River  would  affect  neither 
flood  heights  on  the  Sheyenne  River  at  the  mouth 
of  the  Lower  Branch  Rush  River  nor  the  ground- 
water in  the  vicinity  of  the  channel  reaches  to  be 
improved.  Removal  of  tall  native  grasses  and 
about  1 2  acres  of  trees  and  shrubs  along  the  exist- 
ing streams  will  be  unavoidable. 
W72-03506 


NEABSCO  CREEK,  PRINCE  WILLIAM  COUN- 
TY, VIRGINIA. 

Army  Engineer  District,  Baltimore,  Md. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-202  91 3-D,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Draft  environmental  state- 
ment, 17  Sep  71, 12p. 

Descriptors:  Environmental  effects,  'Channel  im- 
provements, 'Virginia,  'Dredging,  Navigation, 
Land  use,  Turbidity. 

Identifiers:  'Environmental  impact  statements, 
Neabsco  Creek  (Virginia),  'Prince  William  County 
(Virginia). 

The  project  involves  dredging  to  improve  small 
boat  navigation,  with  a  channel  and  a  turning 
basin.  Adverse  environmental  effects  include  the 
loss  of  5-6  acres  of  bottom  biota,  temporary  tur- 
bidity during  construction,  and  possible  loss  of 
wetlands  if  used  as  disposal  areas. 
W72-03507 


HILLSDALE  LAKE,  BIG  BULL  CREEK,  KAN- 
SAS. 

Army  Engineer  District,  Kansas  City,  Mo. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-202  917-D,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Draft  environmental  state- 
ment, 17Sep71,26p. 

Descriptors:  'Environmental  effects,  'Reservoirs, 

'Kansas,  'Flood  control,  Water  supply,  Erosion, 

Turbidity. 

Identifiers:    'Environmental  impact  statements, 

'Hillsdale  Lake,  'Miami  County  (Kansas). 

Hillsdale  Lake  would  be  located  on  Big  Bull  Creek 
in  Miami  County  about  2-1/2  miles  west  of  Hill- 
sdale and  5  miles  northwest  of  Paola,  Kansas.  The 
impacts  include:  Stream  control  and  flow  altera- 
tion; temporary  soil  erosion,  turbidity,  noise  dur- 
ing construction;  downstream  flood  control;  provi- 
sion of  a  4,580-acre  lake;  altered  traffic  patterns; 
control  of  siltation;  development  of  mud  flats;  mu- 
nicipal and  industrial  water  supply  and  water 
quality  releases;  contributing  to  water  supply 
shortage  at  a  State  waterfowl  area;  relocation  of  92 
family  units. 
W72-03508 


LITTLE  BLUE  RIVER  CHANNEL,  LITTLE 
BLUE  RIVER,  MISSOURI. 

Army  Engineer  District,  Kansas  City,  Mo. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-202  916-D,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Draft  environmental  state- 
ment, 17Sep71, 13p. 

Descriptors:  'Environmental  effects,  'Flood  con- 
trol, 'Missouri,  'Channel  improvements,  Levees, 
Wildlife. 

Identifiers:  'Environmental  impact  statements, 
Little  Blue  River,  'Jackson  County  (Missouri). 

Construction  is  proposed  of  a  flood  control  protec- 
tion project  consisting  of  channel  improvement 
and  a  system  of  levees  in  Jackson  County,  Missou- 
ri, near  the  Kansas  City  metropolitan  area.  The 
channelization  will  change  the  natural  character  of 
the  river  channel,  associated  stream  biota  and  ad- 
jacent wildlife  habitat. 


W72-03509 


KEHOE  LAKE,  TYGARTS  CREEK,  KEN- 
TUCKY. 

Army  Engineer  District,  Huntington,  W.  Va. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-202  915-D,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Draft  environmental  state- 
ment, 16  Sep  71, 16p. 

Descriptors:  'Environmental  effects,  'Reservoirs, 
'Kentucky,  'Dams,  'Flood  control,  Recreational 
facilities,  Erosion,  Turbidity,  Sedimentation, 
Water  supply. 

Identifiers:  'Environmental  impact  statements, 
'Kehoe  Lake,  'Carter  County  (Kentucky). 

The  project  concerns  the  construction  and  opera- 
tion of  a  dam  and  other  facilities  for  flood  control, 
recreation,  fish  and  wildlife  enhancement,  and 
water  quality  control  purposes,  in  Carter  County, 
Kentucky.  The  adverse  environmental  effects  in- 
clude the  loss  of  cropland  and  forest  land  and 
some  types  of  biotic  habitat,  disruption  of  the  en- 
vironments of  persons  now  residing  on  the  lands  to 
be  acquired,  temporarily  increased  erosion  and 
sedimentation  due  to  construction. 
W72-03510 


CONTENTNEA  CREEK,  LENOIR  AND  PITT 
COUNTIES,  NORTH  CAROLINA,  FLOOD  CON- 
TROL. 

Army  Engineer  District,  Wilmington,  N.C. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-202  914-D,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Draft  environmental  state- 
ment, 16  Sep  71, 12p. 

Descriptors:  'Environmental  effects,  'Flood  con- 
trol, 'North  Carolina,  Wildlife,  Ecology. 
Identifiers:  'Snagging,  'Clearing,  'Environmental 
impact     statements,     'Lenoir    County     (North 
Carolina),  'Pitt  County  (North  Carolina). 

Clearing  and  snagging  of  Contentnea  Creek  is 
proposed  in  Lenoir  and  Pitt  Counties,  North 
Carolina.  Removal  of  logs  and  trees  from  the  creek 
will  represent  a  reduction  in  food  and  shelter  for 
fish  and  other  aquatic  organisms. 
W72-03511 


A  STOCHASTIC  MULTI-LEVEL  OPTIMIZA- 
TION TECHNIQUE  FOR  DESIGN  OF  A  MULTI- 
PURPOSE WATER  RESOURCE  PROJECT, 

California  Univ.,  Los  Angeles.  School  of  En- 
gineering and  Applied  Science. 
For  primary  bibliographic  entry  see  Field  06A. 
W72-03539 


THE    DYNAMICS    OF    A    COAST    WITH    A 
GROYNE  SYSTEM, 

Rijkswaterstaat-Deltadienst,  The  Hague  (Nether- 
lands). Coastal  Research  Dept. 
For  primary  bibliographic  entry  see  Field  02J. 
W72-03592 


STUDY  OF  DURBAN  HARBOR  SILTING  AND 
BEACH  EROSION, 

National  Mechanical  Engineering  Research  Inst., 

Durban  (South  Africa). 

For  primary  bibliographic  entry  see  Field  02J. 

W72-03595 


FOOD,  FIBER  AND  THE  ARID  LANDS. 

Arizona  Univ.,   Tucson.   Office  of  Arid-Lands 

Research. 

For  primary  bibliographic  entry  see  Field  03F. 

W72-03652 


THE   GOBI   DESERT   OF   MONGOLIA:    GEO- 
GRAPHIC   DESCRIPTION    AND    PROSPECTS 
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Field  04-WATER  QUANTITY  MANAGEMENT  AND  CONTROL 
Group  4A— Control  of  Water  on  the  Surface 


FOR   LAND   USE  ON   THE   BASIS   OF  SOIL, 
VEGETATION,  HYDROLOGY,  AND  CLIMATE, 

Polish  Academy  of  Sciences,  Warsaw.  Inst,  of 
Geological  Science.  ,.«,„ 

For  primary  bibliographic  entry  see  Field  03F. 
W72-03660 


RUNOFF    AGRICULTURE    IN    THE    NEGEV 
DESERT  OF  ISRAEL, 

Hebrew  Univ.,  Tel-Aviv  (Israel).  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  03F. 
W72-03668 


ARTIFICIAL  INDUCEMENT  OF  RUNOFF  AS  A 
POTENTIAL  SOURCE  OF  WATER  IN  ARID 
LANDS, 

Hebrew  Univ.,  Jerusalem  (Israel). 

For  primary  bibliographic  entry  see  Field  03F. 

W72-03669 


SAND-STABILIZATION  METHODS  IN  ARID 
LANDS:  PROTECTION  OF  AGRICULTURAL 
AND  SETTLEMENT  AREAS, 

Leningrad  State  Univ.  (USSR).  Dept.  of  Geog- 
raphy. 

For  primary  bibliographic  entry  see  Field  03F. 
W72-03671 


STABILIZATION   OF   SAND   DUNES   IN   THE 
SEMIARID  ARGENTINE  PAMPAS, 

Instituto  Nacional  de  Tecnologia  Agropecuana, 

Castelar   (Argentina).    Centro   Nacional   de   In- 

vestigaciones     Agropecuarias;     and     Wisconsin 

Univ.,  Milwaukee. 

For  primary  bibliographic  entry  see  Field  03F. 

W72-03672 


A  CHANCE-CONSTRAINED  APPROACH  TO 
THE  CONJUNCTIVE  USE  OF  SURFACE 
WATERS  AND  GROUNDWATERS, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  N.J. 

Dept.  of  Environmental  Resources. 

G.  H.  Nieswand,  and  M.  L.  Granstrom. 

Water  Resources  Research,  Vol  7,  No  6,  p  1425- 

1436,  December  1971.  7  fig,  5  tab,  13  ref. 

Descriptors:   "Linear  programming,   'Stochastic 
processes,    'Surface    waters,    'Ground    water, 
Planning,  Decision  making,  Constraints,  Stream- 
flow.  New  Jersey,  Mathematical  models. 
Identifiers:  'Mullica  River  basin  (NJ). 

The  development  of  a  conjunctive  use  planning 
model  incorporating  the  stochastic  nature  of  the 
problem  and  including  indirect  considerations  of 
the  various  uses  of  streamflow  was  considered. 
Models  were  developed  for  the  Mullica  River 
Basin  in  New  Jersey.  A  cyclical  planning  horizon 
having  an  overall  duration  of  1  year  and  composed 
of  12  one-month  periods  was  selected  for  develop- 
ing the  conjunctive  use  models.  A  cyclical  horizon 
was  chosen  because  of  the  desirability  of  develop- 
ing a  continuous  supply  of  water  for  an  indefinite 
period  of  time.  The  chance-constrained  modes  for 
the  Mullica  River  basin  could  not  be  solved  as  for- 
mulated. First  it  was  necessary  to  define  deter- 
ministic equivalents  for  these  models.  This  defini- 
tion required  the  transformation  of  the  chance 
constraints  on  residual  streamflow  to  a  deter- 
ministic form.  An  example  of  the  complete  opera- 
tional results  obtained  from  the  set  of  conjunctive 
use  models  developed  for  the  Mullica  River  basin 
and  presented  on  a  monthly  basis  for  the  cyclical 
planning  horizon  is  described.  Chance  constrain- 
ing was  shown  to  be  a  useful  technique  for  models 
involving  stochastic  quantities.  The  method  was 
particularly  desirable  if  the  deterministic 
equivalents  for  the  chance  constrainted  models  led 
to  formulations  for  which  standard  solution 
procedures  were  available.  (Ligon-Comell) 
W72-03681 


OPTIMIZATION  MODELS  FOR  THE  ANALY- 
SIS OF  WATER  RESOURCES  SYSTEMS, 

California  Univ.,  Los  Angeles.  Dept.  of  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  06A. 
W72-03688 


EFFECT  OF  SITE  CLASS  AND  RAINFALL  ON 
ANNUAL  RANGE  RESPONSE  TO  NITROGEN 
AND  PHOSPHORUS, 

Agricultural  Research  Service,  Riverside,  Calif. 
R.  E.  Luebs,  A.  E.  Laag,  and  M.  J.  Brown. 
Journal  of  Range  Management,  Vol  24,  No  5,  p 
366-370,  September  1971.  7  tab,  14  ref. 

Descriptors:  'Sites,  'Ranges,  'Range  manage- 
ment, 'Rainfall,  'Crop  response,  Soil-water-plant 
relationships,  Plant  growth  regulators.  Nitrogen, 
Phosphorus,  Fertilizers,  Treatment,  California, 
Grasslands,  Soil  chemical  properties,  Nutrients, 
Deficient  elements,  Limiting  factors,  Arid  lands, 
Experimental  farms,  Surveys,  Vegetation  effects, 
Forecasting,  Water  distribution  (applied), 
Forages,  Crop  production,  Slopes,  Rates  of  appli- 
cations, Variability. 
Identifiers:  Dry  matter,  Swales,  Semiarid  lands. 

Annual  amount  of  rainfall  is  the  principal  factor 
determining  dry  matter  production  in  California 
grasslands,  where  soils  are  inherently  low  in 
nitrogen  and  less  deficient  in  phosphorus.  About 
1.5  million  acres  of  annual  range  are  in  the  lower 
rainfall  area  of  Southern  California.  Cattle-free  ex- 
perimental sites  were  soil  and  vegetation  sur- 
veyed, classed  and  fertilizer  treated.  Range  site  ef- 
fects on  the  response  to  fertilizer  and  residual  ef- 
fect of  applied  fertilizer  under  low  and  less  pre- 
dictable water  availability  conditions  were  in- 
vestigated. Forage  yield  increases  from  fertilizer 
application  were  in  the  following  order  according 
to  site  class:  swale  more  than  gentle  slope  more 
than  open  slope.  Forage  increased  greatest  for  low 
N  applications  at  slope  sites  and  for  high  applica- 
tions of  swales.  Site  class  and  fertilizer  residual  ef- 
fects are  significant  in  fertilizer  application  pro- 
grams in  low  rainfall  areas  with  high  annual  rain- 
fall variability.  Nitrogen  deficiency  must  be  cor- 
rected before  phosphorus  response  is  significant 
on  forage  yield.  Tables  show  experimental  site 
characteristics,  forage  yield  responses  to  fertilizer 
application,  and  nitrogen  content  of  forage.  (Pop- 
kin- Arizona) 
W72-03713 


PHENOLOGY  AND  CONTROL  OF  COMMON 
BROOMWEED  ON  TEXAS  RANGELANDS, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 
Range  Science. 

C.  J.  Scifres,  R.  R.  Hahn,  and  J.  H.  Brock. 
Journal  of  Range  Management,  Vol  24,  No  5,  p 
370-373, 1971. 1  fig,  4  tab,  5  ref. 

Descriptors:  'Weed  control,  'Herbicides, 
'Phenology,  'Plant  growth  regulators,  'Ranges, 
Range  grasses,  Soil  types,  Grasslands,  Annual, 
Seasonal,  Grazing,  Drought,  Texas,  2-4-D,  Treat- 
ment, Germination,  Vegetation  establishment. 
Identifiers:  'Broomweed,  Stem  elongation, 
Picloram,  Dicamba,  Application  time,  Semiarid 
lands. 

Common  broomweed,  an  annual  composite,  can 
become  a  serious  problem  where  overgrazing  or 
drought  reduces  range  grasscover,  as  it  invades 
ranges  without  preference  to  soil  type.  The  weed 
occurs  in  grasslands  from  northern  Kansas  to  the 
Gulf  Coast  and  from  western  New  Mexico  to  cen- 
tral Iowa.  Herbicide  control  of  broomweed  in 
semiarid  rangelands  has  varying  degrees  of  suc- 
cess. The  possible  interaction  of  phenological 
development  with  susceptibility  of  common 
broomweed  to  several  herbicides  is  investigated  in 
Texas.  Broomweed  was  effectively  controlled 
with  2,4-D  at  0.125, 0.25  or  0.5  lb/acre  applied  dur- 
ing stem  elongation  around  May  15.  Effectiveness 
of  2,4-D,  Picloram  combinations,  and  dicamba  are 
discussed  under  various  times  of  application  and 


concentrations.  No  treatment  prevented  germina- 
tion and  weed  establishment  in  the  fall  following 
herbicide  application  in  the  spring.  Tables  and 
figures  show  general  height  growth  curve  and 
phenological  activity,  and  broomweed  reduction 
after  treatment.  (Popkin- Arizona) 
W72-03714 


SOME     SOIL     AGE-RANGE     VEGETATION 
RELATIONSHIPS, 

South  Dakota  State  Univ.,  Brookings.  Dept.  of 

Plant  Science. 

E.  M.  White. 

Journal  of  Range  Management,  Vol  24,  No  5,  p 

360-365,  September,  1971.  3  fig,  21  ref. 

Descriptors:  'Environmental  effects,  'Vegeta- 
tion, 'Soil  formation,  'Ranges,  'Plant  groupings, 
Slopes,  Soil  types,  Soil  texture,  Drainage,  Sur- 
veys, Maps,  Soil  profiles,  South  Dakota,  Soil 
dynamics,  Grama  grasses,  Wheatgrasses,  Soil 
structure,  Fertility,  Soil  moisture,  Moisture  availa- 
bility, Nutrients,  Soil-water-plant  relationships. 
Identifiers.  'Soil  age,  Tall  grasses. 

Environmental  factors  affecting  vegetation  in- 
clude slope  gradient,  slope  aspect,  soil  type,  soil 
age,  soil  texture  and  drainage.  Specie  vegetation 
surveys,  soil  maps,  soil  profiles  and  numerous  ob- 
servations were  made  over  10  years  in  west  central 
South  Dakota  to  show  how  soil  texture  and 
development  determine  the  kinds  of  range  plants 
present.  Bluestems,  sideoats  grama,  and  prairie 
sandreed  are  important  on  very  weakly  developed 
soils.  Western  wheatgrass,  green  needlegrass,  and 
buffalograss  are  important  on  well  developed  soils 
except  on  very  coarse  textures  where  needle  and 
thread  is  important.  Cool-season  mid-  and  tall- 
grasses  are  important  on  strongly  developed  soils. 
Soil  structure  and  fertility  are  the  major  factors  af- 
fecting vegetation  as  soil  develops,  as  these  pro- 
perties are  related  to  soil-moisture  and  nutrient 
availability.  (Popkin- Arizona) 
W72-03715 


THE  FOREST  ENVHtONMENT-PROBLEMS 
AND  PROMISES, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Forest  En- 
gineering. 
G.  H.  Jemison. 

In:  Technology  and  Management  of  the  Environ- 
ment, Seminar,  Oregon  State  University,  Water 
Resources  Research  Institute,  p  23-29,  July  1971. 

Descriptors:  'Forest,  'Forestry  management, 
•Planning,  'Multiple  purpose,  'Watershed 
management,  Social  aspects,  Economic  impact. 
Trees,  Wood  wastes,  Political  aspects,  Technolo- 

fy,      Recreation,      Aesthetics,      Conservation, 
x'osystems,  Environmental  effects. 

Society  is  generating  a  series  of  conflicting  de- 
mands on  our  forest  resources:  recreation, 
aesthetics,  hunting,  solitude,  wood  products  and 
high  quality  water.  Although  we  are  growing  more 
wood  than  we  are  currently  using,  projections  in- 
dicate that  our  timber  supply  capabilities  will  soon 
be  overtaxed  unless  current  timber  management 
and  utilization  practices  are  substantially  im- 
proved. Much  the  same  problem  holds  for  water 
also,  because  our  forests  and  associated  high- 
elevation  areas  produce  about  3/4  of  our  total 
water  supplies.  It  is  felt  that  the  best  approach  to 
forest  management  should  have  the  objective  of 
maximizing  the  mix  of  goods  and  services  through 
coordinated  multiple-use  management.  Technolo- 
gy offers  the  hope  of  many  improvements.  More 
efficient  utilization  of  wood  and  its  waste  products 
at  the  mill,  better  silvicultural  practices,  biological 
control  of  forest  pests,  breeding  for  more  produc- 
tive trees,  more  efficient  logging  practices  and 
better  forest  landscape  management  practices  all 
hold  great  promise.  We  must  begin  looking  at  the 
whole  system,  and  understand  the  inter-relation- 
ships of  biological,  physical,  and  social  processes 
(See  also  W72-03716)  (Casey- Arizona) 
W72-O3720 
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WATER  QUANTITY  MANAGEMENT  AND  CONTROL— Field  04 
Control  of  Water  on  the  Surface — Group  4A 


THE  OPTIMIZATION  OF  WATER  RESOURCES 
DEVELOPMENT,  H, 

California  Univ.,  Los  Angeles.   School  of  En- 
gineering and  Applied  Science. 
For  primary  bibliographic  entry  see  Field  06A. 
W72-03763 


MANAGEMENT  ALTERNATIVES  IN  THE  USE 
OF  THE  WATER  RESOURCES  OF  THE  PECOS 
RIVER  BASIN  IN  NEW  MEXICO, 

New  Mexico  State  Univ.,  University  Park.  Dept. 

of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-03771 


RANGELAND  MANAGEMENT  IN  AUSTRALIA, 

Utah  State  Univ.,  Logan. 

Thadis  W.  Box,  and  Rayden  A.  Perry. 

Range  Manage.  24  (3):  167-171.  Map.  1971. 

Identifiers:  Australia,  Cattle,  Management,  Ran- 

geland,  Sheep. 

The  term  'rangeland'  in  Australia  is  used  to 
designate  the  arid  and  semi-arid  areas  unsuitable 
for  crop  production.  The  lands  of  this  pastoral 
zone  cover  about  2,200,000  sq  m.  This  vast  area 
accounts  for  74%  of  the  continent,  yet  it  is  occu- 
pied by  only  3%  of  its  people.  Of  the  total  area, 
over  99%  is  unimproved  native  rangeland,  less 
than  one-half  of  1%  is  improved  pasture,  and  less 
than  1/10  of  1%  is  cropped.  Almost  a  1/3  of  the 
land  is  unoccupied.  The  arid  rangelands  carry 
about  1/3  of  the  country's  sheep  and  beef  cattle. 
These  livestock  produce  about  $400,000,000  in  ex- 
port income  for  the  country.  Ranges  are  managed 
on  a  low  capital  and  labor  input  system.  Many  of 
the  larger  cattle  properties  are  unfenced;  livestock 
are  controlled  by  water  development.  Areas 
around  water  and  smaller  properties  in  the  arid 
zone  may  be  severely  deteriorated  in  range  condi- 
tion. Current  research  projects  are  designed  to 
provide  information  to  prevent  further  decline  in 
productivity,  aid  development,  and  to  improve 
management-Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-03798 


LAND  USE  AND  WILDLIFE  RESOURCES, 

Sanford  S.  Atwood. 

National    Academy    of    Sciences:    Washington, 

D.C.,  1970,  Price  $6.95.  262  p. 

Identifiers:  America,  Birds,  Book,  Fish,  Land, 

Mammals,  North,  Pesticides,  Resources,  Wildlife. 

This  review  gives  a  generalized  interpretation  of 
trends  in  land  use  and  wildlife  resources.  Empha- 
sis is  on  mammals,  birds  and  fish  as  they  are 
valued  for  sport,  commercial  or  esthetic  reasons. 
The  introductory  chapter  gives  a  historical  per- 
spective discussing  primitive  conditions  in  North 
America,  exploration  and  settlement,  land  use  and 
planning  and  biological  interpretations.  Sub- 
sequent chapters  discuss:  wildlife  values  and  tradi- 
tion; modernization  of  agriculture  and  changes  in 
water  and  wetlands;  influence  on  land  manage- 
ment on  wildlife;  water  and  watersheds;  pesticide 
influence  on  wildlife;  and  wildlife  damage  and 
control.  The  last  chapter  discusses  legislation  and 
administration  as  a  tool  of  resource  management. 
Bibliographies  conclude  each  chapter-Copyright 
1971,  Biological  Abstracts,  Inc. 
W72-03799 


CHEMICAL  CONTROL  OF  THE  AQUATIC 
PLANT  AGUAPE  (WATER  HYACINTH)  IN  THE 
RIO  PRETO,  MUNICIPALITY  OF  PERUIBE, 
SAO  PAULO, 

Institute  Biologico  de  Sao  Paul  (Brazil). 
L.  Leiderman,  and  N.  Grassi. 
Biologico  (Sao  Paulo).  36  (6):  157-159.  1970. 
Identifiers:  Aguape-M,  Aquatic,  Brazil,  Chemical, 
Control,  Diquat,  Eichornia-Crassipes-M,  Herbi- 
cides,  Municipality,   Paraquat,    Peruibe,    Plant, 
Reglone,  Rio-Preto,  Sao-Paulo,  Tordon,  Water- 
Hyacinth-M,  Weed. 


Four  different  herbicides  were  applied  to  the 
leaves  of  the  aguape  (Eichhornia  crassipes  (Mart.)) 
Solms:  Gramoxone  (Paraquat),  Reglone  (Diquat), 
Formula  40  (2,4-D  amine)  and  Tordon  101 
(picolinic  acid  plus  2,4-D).  Best  results  were 
achieved  with  Reglone  at  the  rate  of  2.5  1/ha,  and 
Formula-40  at  10  l/ha.~Copyright  1971,  Biological 
Abstracts,  Inc. 
W72-03807 


CUBIC    INTERPOLATION   FOR   NUMERICAL 
FLOOD  ROUTING, 

Turner,  Collie  and  Braden  Co.,  Inc.,  Houston, 

Tex. 

For  primary  bibliographic  entry  see  Field  02E. 

W72-03843 


ROUTING     STORM     WATER    THROUGH    A 
DRAINAGE  SYSTEM, 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand).  Dept.  of 

Hydraulics  Engineering. 

S.  Pinkayan. 

ASCE  Proceedings,  Journal  of  the  Hydraulics 

Division,  Vol  98,  No  HY1,  Paper  8642,  p  123-135, 

January  1972.  7  fig,  6  ref ,  append. 

Descriptors:  'Routing,  *Storm  drains,  'Computer 
programs,  Numerical  analysis,  Hydrographs, 
Hydrograph  analysis,  Unsteady  flow,  Flood  rout- 
ing, Storm  runoff,  Urbanization. 
Identifiers:  Storm  water  routing,  *Urban  hydrolo- 
gy- 
Unsteady  flow  equations  for  routing  storm  water 
through  storm  drainage  systems  with  lateral  inflow 
can  be  solved  by  the  method  of  characteristics  on 
digital  computers.  The  storm  drain  consists  of  a 
single  continuous  line  of  circular  channel  with  con- 
stant slope.  The  main  inflow  to  the  drain  is  at  the 
upstream  end.  The  lateral  inflow  comes  through  a 
circular  conduit  at  the  junction  box,  normal  to  the 
direction  of  the  main  drain.  The  outflow  is  a  free 
fall  downstream.  Good  agreement  is  found  in  com- 
paring computed  hydrographs  and  observed 
hydrographs  at  various  locations  along  the  drain. 
(Knapp-USGS) 
W72-03847 


TWO-DISTRIBUTION   METHOD  FOR  FLOOD 
FREQUENCY  ANALYSIS, 

Illinois  State  Water  Survey,  Urbana. 

K.  P.  Singh,  and  R.  A.  Sinclair. 

ASCE   Proceedings,   Journal  of  the   Hydraulics 

Division,  Vol  98,  No  HY  1 ,  p  29-44,  January  1972. 

6  fig,  3  tab,  16  ref.  append. 

Descriptors:  *Flood  forecasting,  'Frequency  anal- 
ysis,  'Statistics,   'Computer  programs.  Hydro- 
graphs,  Illinois,  Distribution  patterns. 
Identifiers:  'Flood  frequency. 

A  new  method  for  flood-frequency  analysis  uses 
the  concept  of  mixed  distributions.  A  mixture  of 
only  two  component  distributions  fits  the  various 
observed  flood  distributions.  The  two-distribution 
method  was  tested  using  annual  flood  series  from 
33  streams  in  Illinois.  The  flood  distributions  com- 
puted by  this  method  fit  the  observed  flood  dis- 
tributions better  than  other  methods  in  use,  and 
match  the  medium  and  high  floods  which  are  of 
great  interest  to  the  engineers  and  hydrologists.  A 
methodology  was  formulated  for  computer  appli- 
cation, and  it  is  free  from  errors  and  uncertainties 
that  exist  when  third  and  higher  order  moments 
are  used  for  obtaining  estimates  of  the  component 
distribution  parameters.  (Knapp-USGS) 
W72-03848 


INFLUENCE  OF  A  DROP  IN  SEA  LEVEL  AND 
OF  CHANNEL  STRAIGHTENING  ON  THE 
HYDROLOGIC  REGIME  IN  LOWER  REACHES 
OF  THE  SULAK  RIVER  (VLIYANIYE 
PADENIYA  UROVNYA  MORYA  I  SPRYAM- 
LENIYA  RUSLA  NA  GDDROLOGICHESKIY 
REZHIM  NIZOVYA  REKI), 
State  Oceanographic  Inst.,  Moscow  (USSR). 


G.  N.  Gan. 

In:  Gidrologiya  i  gidrokhimiya  morey  i  ust'yev 

rek;    Gosudarstvennyy    Okeanograficheskiy    In- 

stitut  Trudy,  No  98,  p  41-48,  1970.  3  fig,  3  tab,  3 

ref. 

Descriptors:  'Water  levels,  'Discharge  (Water), 
'Stage-discharge  relations,  'Channel  morphology, 
'Hydraulics,  Cross-sections,  Width,  Depth, 
Velocity,  Stabilization. 

Identifiers:  'USSR,  Dagestan  ASSR,  Sulak  River, 
Caspian  Sea,  Flow  velocity. 

The  water-level  regime  in  the  lower  reaches  of  the 
Sulak,  the  largest  river  in  Dagestan,  has  a 
unidirectional  tendency  to  decrease.  A  drop  of  2.4 
m  in  the  average  annual  wate;  level  at  the  Glavnyy 
Sulak  Gaging  Station  between  1933  and  1967  was 
due  to  a  1 .9  m  drop  in  the  level  of  the  Caspian  Sea 
between  1929  and  1940  and  to  a  straightening  of 
the  river  channel  within  the  Sulak  Delta  in  1957. 
Lowering  the  sea  level  and  straightening  the  chan- 
nel degraded  the  channel  by  3.1  m,  reduced  the 
water  level  in  the  river  2.4  m  and  changed  the 
discharge  relation  Q=f  (H),  which,  in  turn,  altered 
the  morphometric  and  hydraulic  characteristics  of 
the  channel  (cross-sectional  area,  depth,  width, 
and  flow  velocity).  Although  these  changes  were 
only  observed  in  the  first  3-4  years  following  the 
drop  in  sea  level,  they  reoccurred  in  1957  after  the 
straightening  of  the  channel.  This  resulted  in  a 
shortening  of  the  river  in  its  lower  course  to  one- 
third  its  original  length.  (Josef  son-USGS) 
W72-03898 


PLANNING  AND  DEVELOPING  THE  MULTI- 
PURPOSE GARRISON  DIVERSION  UNIT, 

Garrison  Diversion  Conservancy  District,  N.  Dak. 
V.  S.  Cooper. 

Paper,  22nd  Annual  American  Institute  of  Biologi- 
cal Sciences  Meeting,  Colorado  State  University, 
Ft.  Collins,  August  1971.  10  p. 

Descriptors:  'Planning,  'Irrigation,  Irrigation  ef- 
fects, 'Project  purposes,  Project  planning,  Public 
benefits,  Water  resources  development,  Agricul- 
ture, Water  supply,  Estimated  costs.  Fish,  Wil- 
dlife, Water  utilization,  Wildlife  habitats,  Irriga- 
tion systems. 
Identifiers:  'Garrison  Diversion  Unit,  MRBP. 

The  plan  for  the  Garrison  Diversion  Unit  provides 
for  diversion  of  871,000  acre-ft  of  Missouri  River 
water  from  Lake  Sakakawea  into  central  and  east- 
ern North  Dakota.  Water  pumped  from  Lake 
Sakakawea  to  Lake  Audubon  will  then  be  con- 
veyed along  a  73-mi-long  canal  to  the  20,000-acre 
Lonetree  Reservoir.  A  system  of  rivers  and  gravi- 
ty canals  radiating  from  Lonetree  Reservoir  will: 
irrigate  250,000  acres;  serve  14  municipalities;  and 
provide  water  for  36  major  and  50  small  fish  and 
wildlife  areas.  The  25-county  Garrison  Diversion 
Conservancy  District  is  the  parent  organization  of 
the  project  and  also  serves  as  coordinator.  The 
Conservancy  Board  represents  the  interests  of 
agriculture,  business,  wildlife,  and  recreation  in 
project  planning  and  development.  Board  accom- 
plishments include:  organizing  and  conducting  an 
extensive  educational  program  relating  to  irriga- 
tion; aiding  the  establishment  of  an  agricultural  ex- 
periment station  through  its  efforts  in  securing  ap- 
proval and  appropriations  from  the  North  Dakota 
State  Legislature;  and  cooperating  in  a  soil 
management  research  effort  with  the  North 
Dakota  State  University.  (USBR) 
W72-03913 


AUTOMATED  SYSTEM  CONTROL, 

Monroe  County  Water  Authority,  Rochester,  N.Y. 
For  primary  bibliographic  entry  see  Field  07B. 
W72-03915 


COMPUTER    APPLICATIONS    IN    DISTRIBU- 
TION, 

International  Business  Machines  Corp.,  Thousand 

Oaks,  Calif. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-03920 
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DECISION-MAKING  IN  COMMON  PROPERTY 
RESOURCES, 

Resources  for  the  Future,  Inc.,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  06B. 
W72-03934 


ECOLOGICAL  EVALUATION  OF  LAND  FOR 
PLANNING  PURPOSES, 

Nature  Conservancy,  London  (England). 
For  primary  bibliographic  entry  see  Field  06B. 
W72-03936 


COOPERATIVE  STUDIES  FOR  PREPARATION 
OF  THE  CHICAGO  METROPOLITAN  AREA 
RIVER  BASIN  PLAN. 

Economic  Research  Service,  Chicago,  111.;  Forest 

Service  (USDA),  Chicago,  111.;  Soil  Conservation 

Service,  Chicago,  111.;  and  Metropolitan  Sanitary 

District  of  Greater  Chicago,  111. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-03966 


AN  ANALYSIS  OF  THE  LAW  GOVERNING  SIX 
SELECTED  WASHINGTON  WATER- 

ORIENTED  SPECIAL  DISTRICTS,  COMMEN- 
TARY ON  IMPROVING  THE  FLOOD-A- 
SSOCIATED ACTIVITIES  OF  THE  STATE  OF 
WASHINGTON  DEPARTMENT  OF  WATER 
RESOURCES 

Washington  s'tate  Water  Research  Center,  Pull- 
man. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-03971 


COMPUTER  AND  PHYSICAL  MODELS  FOR 
SOLVING  SUBSURFACE  PROBLEMS  IN 
HYDROLOGY, 

Wisconsin    Univ.,    Madison,    Water    Resources 

Center. 

For  primary  bibliographic  entry  see  Field  02F. 

W72-03990 


PREDICTION  OF  SEASONAL-LOW  STREAM- 
FLOW,  QUANTITIES, 

Oregon  State  Univ.,  Corvallis.  Water  Resources 

Research  Inst. 

For  primary  bibliographic  entry  see  Field  02E. 

W72-04094 

4B.  Groundwater  Management 


ARTIFICIAL  RECHARGE  OF  STORM  RUNOFF 
AT  KAHLUI,  MAUI, 

Hawaii  Univ.,  Honolulu. 

D.  R.  Hargis. 

University  of  Hawaii,  M  S  Thesis,  May  1971.  79  p, 

21  fig,  4  tab,  40  ref,  1  append.  OWRR-A-023-HI 

(2). 

Descriptors:  Artificial  recharge,  Ghyben-Herz- 
berg  lens.  Basalt  aquifer,  Storm  runoff,  Water 
quality,  Pumping  tests.  Injection  tests,  Hawaii. 

Storm  runoff  and  ground  water  samples  were 
analyzed  for  chloride,  nitrate,  phosphate,  chemi- 
cal oxygen  demand,  fecal  coliform,  total  solids, 
and  dissolved  solids.  Suspended  solids  were  deter- 
mined by  calculation.  Quality  of  the  storm  runoff 
from  the  Kahului  area  is  generally  good,  with  low 
dissolved  solids  and  low  chloride  concentrations. 
Some  fecal  coliform  will  undoubtedly  be  in- 
troduced into  the  aquifer  during  injection  of  storm 
runoff.  However,  dilution  of  the  injected  runoff 
by  the  ground  water,  and  the  hostile  environment 
presented  by  the  saline  water  in  the  disposal  zone, 
will  reduce  the  hazard  represented  by  the  high 
fecal  coliform  counts  obtained  for  some  runoff 
samples  from  the  Kahului  area.  The  general  ef- 
fects of  injecting  storm  runoff  into  the  ground 
water  body  will  be  to  decrease  the  dissolved  solids 
concentration  of  the  ground  water  in  the  vicinity 
of  the  wells.  Pumping  and  injection  tests  of  one 
disposal   well   and   one   test   hole   indicate   that 


disposal  wells  should  be  able  to  inject  at  rates  in 
excess  of  5500  gallons  per  minute,  if  significant 
clogging  from  sediment  does  not  occur,  and  if 
hydraulic  interference  between  four  disposal  wells 
operating  simultaneously  is  not  significant.  Data 
obtained  during  injection  tests  indicate  a  gross 
velocity  in  the  aquifer  in  the  immediate  vicinity  of 
the  disposal  wells  of  approximately  one  foot  per 
minute.  The  general  direction  of  ground  water 
flow  in  the  area  is  northeast.  (Hargis-Hawaii) 
W72-03529 


EXPLOITATION  OF  GROUNDWATER  FOR 
AGRICULTURAL  PRODUCTION  IN  ARID 
ZONES, 

Food  and  Agriculture  Organization  of  the  United 
Nations,  Rome  (Italy).  Land  and  Water  Develop- 
ment Div. 

For  primary  bibliographic  entry  see  Field  03F. 
W72-03666 


A         REGIONAL         BIBLIOGRAPHY         OF 
CALCRETE, 

Oxford  Univ.  (England).  School  of  Geography. 
For  primary  bibliographic  entry  see  Field  03F. 
W72-03675 


A  CHANCE-CONSTRAINED  APPROACH  TO 
THE  CONJUNCTIVE  USE  OF  SURFACE 
WATERS  AND  GROUNDWATERS, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  N.J. 

Dept.  of  Environmental  Resources. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-03681 


INTERPRETATION  OF  ELECTRICAL  RE- 
SISTIVITY LOGS  IN  A  TWO-ZONE  CYLLNDRI- 
CALLY  SYMMETRIC  GEOMETRY, 

Hawaii     Univ.,     Honolulu.     Water     Resources 

Research  Center. 

For  primary  bibliographic  entry  see  Field  08A. 

W72-03762 


DYNAMIC  PROGRAMMING  MODEL  AND 
QUANTITATrVE  ANALYSIS,  ROSWELL 
BASIN,  NEW  MEXICO, 

New  Mexico  Inst,  of  Mining  and  Technology, 

Socorro.  Hydrology  Section. 

For  primary  bibliographic  entry  see  Field  02F. 

W72-03770 


THE  ARTESIAN  SYSTEM  IN  GEORGIA: 
STRATIGRAPHY  AND  HYDROLOGY  OF  THE 
OCALA, 

Georgia  Univ.,  Athens.  Dept.  of  Geology. 
Robert  E.  Carver. 

PB-206  217.  Completion  Report,  December  1971.  6 
p.  OWRR  A-006-GA  (4). 

Descriptors:  *Stratigraphy,  'Hydrogeology, 
♦Aquifer  recharge,  'Aquifer  pressures,  Hydraulic 
gradient.  Aquifer  characteristics,  Aquifers,  Arte- 
sian pressures,  Opal-Montmorillonite  mixtures, 
Permeability,  'Georgia,  Southeast  U.S.,  'Con- 
fined water,  'Petrography. 
Identifiers:  'Coastal  plain  aquifer,  'Ocala 
limestone,  'Jackson  Group. 

The  report  summarizes  studies  (1)  to  determine  the 
lithology  and  distribution  of  the  Ocala  limestone 
and  its  correlative  units  within  Georgia,  (2)  to 
determine  the  basic  hydrology  and  recharge 
characteristics  of  the  coastal  plain  aquifer,  and  (3) 
to  determine  the  effect  of  long-term  use  of  the 
aquifer  on  aquifer  pressures.  Results  of  the  studies 
are  included  in  a  summary  report  and  a  series  of 
papers  and  abstracts  dealing  with  the  (1)  stratig- 
raphy, (2)  physical  properties,  and  (3)  hydrogeolo- 
gy  of  the  aquifer.  New  information  is  provided  on 
the  relation  of  individual  rock  units  in  Georgia  and 
South  Carolina  to  each  other  and  the  aquifer  as 
well  as  a  better  understanding  of  the  functioning  of 
the  aquifer.  No  rock  units  within  the  outcrop  or 


near-surface  area  of  the  aquifer  were  found  suffi- 
ciently impermeable  or  of  lateral  extent  to  be  a 
major  barrier  to  aquifer  recharge.  Analysis  of  data 
on  ressures  in  the  aquifer,  covering  a  period  of  50 
to  70  years  showed  the  effects  of  pumping  at  high 
water-usage  sites  along  the  coast  are  regional  as 
well  as  local.  (Conway-Georgia) 
W72-03772 


GROUND-WATER  AND  GEOHYDROLOGIC 
CONDITIONS  IN  QUEENS  COUNTY,  LONG 
ISLAND,  NEW  YORK, 

Geological  Survey,  Washington,  D.C. 
J.  Soren. 

Available  from  GPO,  Washington,  D.C.  20402  - 
$1.25  (including  plates).  Geological  Survey  Water- 
Supply  Paper  2001-A,  1971.  39  p,  4  fig,  2  plate,  1 
tab,  19  ref. 

Descriptors:  'Hydrogeology,  'Water  resources 
development,  'Withdrawal,  'Drawdown,  'Saline 
water  intrusion,  New  York,  Urbanization,  Water 
quality,  Recharge,  Artificial  recharge,  Infiltration, 
Water  levels,  Cities. 

Identifiers:  'Urban  hydrology,  'New  York  City, 
•Queens  County  (NY). 

Queens  County  is  a  heavily  populated  borough  of 
New  York  City,  at  the  Western  end  of  Long 
Island,  N.Y.  Large  amounts  of  ground  water  are 
used,  mostly  for  public  supply.  The  county's 
aquifers  consist  of  sand  and  gravel  of  Late 
Cretaceous  and  of  Pleistocene  ages  in  a  wedge- 
shaped  reservoir  lying  on  a  southeastward-sloping 
floor  of  bedrock.  Water  in  the  deeper  aquifers 
ranges  from  poorly  confined  to  well  confined. 
Withdrawal  averaged  about  60  mgd  from  about 
1900  to  1967.  The  county  has  been  extensively 
paved,  and  storm  and  sanitary  sewers  divert  water 
which  formerly  entered  the  ground  to  discharge 
outside  the  area.  Natural  recharge  to  the  aquifers 
has  been  reduced  to  about  one  half  of  the  natural 
rate  and  is  below  the  withdrawal  rate.  Ground- 
water levels  have  declined  more  than  40  feet.  The 
water  table  is  below  sea  level  in  much  of  the  coun- 
ty. The  aquifers  are  contaminated  by  salty  ground 
water.  Thermal  pollution  of  the  ground  water  has 
occurred  locally  where  ground  water  pumped  for 
cooling  uses  is  returned  hot  to  the  aquifer  through 
recharge  wells.  (Knapp-USGS) 
W72-03857 


ANALYSIS  OF  GROUNDWATER  FLOW  TO 
DEEP  WELLS  IN  AREAS  WITH  A  NON- 
-LINEAR  FUNCTION  FOR  THE  SUBSURFACE 
DRAINAGE, 

Institute    for    Land    and    Water    Management 

Research,  Wageningen  (Netherlands). 

For  primary  bibliographic  entry  see  Field  02F. 

W72-03865 


GEOLOGY  AND  GROUNDWATER  CONDI- 
TIONS OF  PARTS  OF  NAINITAL  DISTRICT, 
UTTAR  PRADESH, 

Geological  Survey  of  India,  Calcutta. 
B.  D.  Pathak,  D.  K.  Dutt,  K.  R.  Karanth,  A.  L. 
Kidwai,  and  A.  P.  Rao. 

India  Geological  Survey  Bulletins,  Series  B,  En- 
gineering Geology  and  Groundwater,  No  24,  1967. 
42  p,  6  fig,  4  plate,  7  tab,  1 1  ref ,  7  append. 

Descriptors:  'Water  resources  development, 
•Groundwater,  'Water  wells,  'Hydrogeology, 
♦Foreign  projects.  Aquifers,  Hydrologic  data, 
Data  collections.  Aquifer  characteristics.  Pump- 
ing. Water  yield.  Water  quality,  Groundwater 
recharge.  Chemical  analysis,  Water  table. 
Identifiers:  'India. 

The  area  of  groundwater  investigation  in  the 
Nainital  district  in  India  is  located  between  Tanak- 
pur  and  Thakurdwara.  In  the  Pipalsana  and  Sar- 
warkhera  exploratory  wells,  groundwater  was 
under  sufficient  pressure  to  rise  above  land  sur- 
face 30.48  and  129.24  meters  (100  and  424  feet) 
below  ground  level  respectively.  The  quality  of 


34 


WATER  QUANTITY  MANAGEMENT  AND  CONTROL— Field  04 

Watershed  Protection — Group  4D 


water  was  suitable  for  irrigation  purposes.  The 
results  of  groundwater  exploration  in  the  area  in- 
dicate that  large  quantities  of  artesian  water  could 
be  made  available  by  constructing  sufficiently 
deep  tubewells.  The  piezometric  head  in  confined 
aquifers  in  the  northern  part  of  the  terai  is  relative- 
ly higher  than  that  in  the  southern  part;  and  the  ar- 
tesian aquifers  occur  at  comparatively  shallow 
depths.  (Woodard-USGS) 
W72-03879 


GROUND  WATER  FOR  PLANNING  IN 
NORTHWEST  OHIO,  A  STUDY  OF  THE  CAR- 
BONATE ROCK  AQUIFERS. 

Ohio  Dept.  of  Natural  Resources,  Columbus.  Div. 

of  Water. 

For  primary  bibliographic  entry  see  Field  06D. 

W72-03975 


THE  NORTHWEST  OHIO  WATER  DEVELOP- 
MENT PLAN. 

Burgess  and  Niple  Ltd.,  Columbus,  Ohio. 
For  primary  bibliographic  entry  see  Field  06D. 
W72-03976 


OUACHITA  RIVER  BASIN  IN  ARKANSAS, 

Arkansas  Soil  and  Water  Conservation  Commis- 
sion, Little  Rock. 
R.  G.  Andrews,  and  E.  A.  McRae. 
July  1970.  89  p,  27  fig,  23  tab. 

Descriptors:  *  Water  supply,  *  Water  quality, 
'Flood  control,  *Arkansas,  'Planning,  Agricul- 
ture, Industries,  Municipal  wastes,  Dams,  Rain- 
fall, Hydrology,  Watershed  management,  Runoff, 
Human  population,  Oil,  Subsurface  water,  Reser- 
voirs, Administration,  Recreation,  Water  pollu- 
tion, Mineralogy,  Water  sources,  Aquifers. 

A  preliminary  appraisal  is  presented  of  the  water 
and  related  resources  of  the  Ouachita  River  Basin 
in  south-central  Arkansas.  The  basin  comprises  an 
area  of  1 1 ,548  miles,  and  in  1960  its  population  was 
about  367,000.  With  an  average  annual  precipita- 
tion of  52  inches,  the  basin  is  rich  in  water 
resources.  The  quality  of  the  water  is  excellent  for 
the  most  part,  but  man-made  pollution  has 
depleted  the  quality  in  some  areas.  Although  mu- 
nicipal wastes  have  been  a  problem  in  the  past, 
regulatory  actions  have  greatly  improved  the  situa- 
tion. Frequent  periods  of  high  precipitation  and 
the  resulting  rapid  runoff  cause  flash  floods  in 
tributary  streams;  but,  due  to  extensive  flood  con- 
trol works,  major  problems  have  been  averted. 
With  proper  management,  available  supplies  are 
adequate  to  meet  all  foreseeable  needs.  Based  on 
population  growth  and  industrial  and  agricultural 
expansion,  future  requirements  will  be  as  much  as 
5  million  acre-feet  annually  by  the  year  2020.  This 
amount  is  less  than  one  half  the  annual  average 
surface  runoff.  The  quality  of  water  in  future 
years  may  be  more  of  a  problem  than  quantity. 
The  development  of  underground  water  supplies, 
additional  reservoir  sites,  small  watershed  pro- 
jects, land  use  regulations,  and  pollution  control 
are  recommended.  (Poertner) 
W72-03980 


WATER  SUPPLY  AND  TREATMENT  IN  THREE 
EUROPEAN  COUNTRIES, 

North  Carolina  Univ.,  Chapel  Hill.   School  of 
Public  Health. 
D.A.Okun. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol  54,  No  6,  p  650-656,  June  1962,  3  fig. 

Descriptors:   ♦Water  treatment,   *Ground  water 
recharge,  'Filtration,  'Disinfection,  Iron,  Man- 
ganese, Taste,  Odor,  Coagulation,  Sedimentation, 
Water  supply,  Water  resources. 
Identifiers:  'European  countries. 

About  half  of  the  13,000  sq  mi  Netherlands  is 
below  sea  level.  Water  for  Amsterdam,  Northern 
Holland  and  the  Hague  is  pumped  from  the  Rhine 


River,  rapid  sand  filtered  then  pumped  into  the 
dune  areas  which  provide  considerable  treatment 
as  the  water  percolates  through  the  sand.  Water 
withdrawn  from  the  dunes  is  aerated,  rapid  sand 
filtered  and  disinfected  before  being  discharged  to 
the  distribution  system.  Only  Rotterdam  is  limited 
to  treating  the  water  directly  from  the  Rhine.  The 
plant  includes  rapid  sand  filtration,  slow  sand  fil- 
tration, chlorination,  and  taste  and  odor  control.  A 
new  plant  includes  ferric  sulfate  coagulation  and 
rapid  sand  filtration.  At  Dortmund  in  the  Ruhr  dis- 
trict, Germany,  water  from  the  Ruhr  River  is  per- 
mitted to  percolate  into  the  aquifer  for  withdrawal 
through  wells.  At  Essen  the  slow  sand  effluent 
percolates  to  the  aquifer.  It  is  traditional  in  Europe 
to  take  the  water  from  underground  sources  when 
possible.  At  Berlin  water  pumped  from  wells  on 
the  shores  of  lakes  is  treated  for  iron  and  man- 
ganese removal  by  aeration,  sedimentation  and 
rapid  sand  filtration,  using  sand  of  more  than  1  mm 
size,  and  air  and  water  in  backwashing.  London, 
England  pumps  water  from  the  Thames  into  reser- 
voirs providing  about  75  days  retention  to  remove 
suspended  matter  and  microorganisms.  This  is  fol- 
lowed by  preliminary  rapid  sand  filtration,  then 
slow  sand  filtration  and  chlorination.  At  the  Ash- 
ford  Common  Plant,  microstraining  is  used  instead 
of  rapid  sand  filtration.  (Bean- A  WW  A) 
W72-04075 

4C.  Effects  on  Water  of 
Man's  Non- Water 
Activities 


MODELING  OF  HYDROLOGIC  PROCESSES 
AND  WATER  SALVAGE  PROCEDURES  IN 
SEMIARH)  REGIONS, 

Arizona  Univ.,  Tucson. 

For  primary  bibliographic  entry  see  Field  02A. 

W72-03527 


GROUND-WATER  AND  GEOHYDROLOGIC 
CONDITIONS  IN  QUEENS  COUNTY,  LONG 
ISLAND,  NEW  YORK, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  04B. 

W72-03857 


ENVIRONMENTAL  GUIDELINES  FOR  ROAD 
CONSTRUCTION  IN  ALASKA, 

Environmental     Protection     Agency,     College, 
Alaska,  Alaska  Water  Laboratory. 
Frederick  B.  Lotspeich. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-206  155,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  EPA  Report  No.  1610  GOI, 
August  1971,  127  p,  53  fig,  26  ref,  4  append.  EPA 
Program  1610GOI 09/71. 

Descriptors:  'Alaska,  'Environmental  effects, 
Highways,  'Road  construction,  Road  design, 
Roadbanks,  'Tundra,  'Cold  regions,  Soil  sur- 
faces, 'Frozen  soils,  Environmental  engineering, 
Melting,  Melt  water,  Saturated  soils,  Erosion  con- 
trol. 
Identifiers:  Environmental  guidelines. 

The  purpose  is  to  compile  and  describe  the  best 
practical  measures  required  to  assure  environmen- 
tal protection  during  road  construction  under  cold 
climate  conditions.  This  report  summarizes  ac- 
cepted road  construction  methods  for  Alaska 
which,  if  followed,  will  help  to  minimize  environ- 
mental degradation.  Significant  conclusion  in- 
clude: 1.  When  building  roads  do  not  disturb  the 
tundra,  place  gravel  or  other  insulating  material 
directly  on  undisturbed  vegetation.  Experience 
has  shown  that  this  method  will  minimize  melting 
under  and  along  the  road.  2.  Where  melting  has  oc- 
curred do  not  drain  away  the  water.  Let  it  remain 
in  the  meltpond  to  freeze  when  cold  weather 
returns.  Because  of  very  high  ice  content  of  tundra 
soils,  removal  of  meltwater  effectively  causes  loss 
of  large   volumes  of  surface   soil.   Subsequent 


seasonal  melting  then  causes  more  soil  removal 
which  continues  the  cycle.  3.  On  flat  tundra  install 
sufficient  drains  under  elevated  roads  to  carry  ru- 
noff from  summer  showers,  otherwise  this  water 
ponds  up  on  the  upper  side  and  can  cause  melting 
or  washouts.  The  tundra  slopes  gently  to  the  north 
and  even  small  showers  can  result  in  large  runoff 
because  of  the  frozen  subsoil  and  saturated  soils. 
(EPA  abstract) 
W72-03984 
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SEEDLING  SURVIVAL  ON  EROSION  CON- 
TROL TREATMENTS  IN  A  SALT  DESERT 
AREA, 

Utah  State  Univ.,  Logan.  Dept.  of  Range  Science. 
R.  W.Wein,  and  N.E.  West. 
Journal  of  Range  Management,  Vol  24,  No  5,  p 
352-357,  September  1971.  3  fig,  17  ref. 

Descriptors:  'Erosion  control,  'Treatment,  'Arid 
lands,  'Land  management,  'Flood  control,  Soil- 
water-plant  relationships,  Plant  growth,  Seeds, 
Emerging  vegetation  stage,  Soil  conservation,  Soil 
stabilization,  Terracing,  Vegetation  establishment, 
Watershed  management,  Saline  soils,  Surface  ru- 
noff, Sediment  transport,  Soil  moisture,  Crop 
response,  Rainfall,  Seasonal,  Forecasing,  Wheat- 
grasses,  Gullies,  Contour  furrows,  Drowning. 
Identifiers:  'Seedling  survival. 

Mechanical  land  treatments  in  arid  regions  may 
reduce  runoff,  decrease  sediment  and  surface- 
water  movement,  and  increase  soil-moisture 
storage  for  plant  establishment  and  use.  Seedling 
emergence  and  soil  moisture  is  examined  to  deter- 
mine the  contribution  of  spring  rains  to  seedling 
survival  and  to  predict  where  plants  would  persist 
on  erosion-control  structures.  Counts  of  seeded 
crested  wheatgrass  and  volunteer  species  were 
made  on  gully  plugs  and  contour  furrows.  Plant 
emergence  in  the  summer,  survival  rates,  and  soil 
surface  moisture  were  determined.  Winter  and 
early  spring  precipitation  stimulated  seedling 
emergence.  Drowning  was  apparent  in  gully  plug 
bottoms,  structure  slopes  retained  little  water  dur- 
ing storms,  and  soil  moisture  was  quickly 
depleted.  Summer  storms  produced  soil  moisture 
which  determined  seedling  survival  patterns 
around  furrows.  Irregular  rainfalls,  high  evapora- 
tion, and  poor  infiltration  reduced  the  effective- 
ness of  summer  rains.  Soil  moisture  benefitted 
seedlings  only  at  the  high  water  line  of  the  gully 
plug  retention  dam  at  the  bottom  of  furrows.  (Pop- 
kin- Arizona) 
W72-03712 


THE  CONTROL  OF  EROSION:  SUGGESTIONS 
FOR  FUTURE  ACTION  WITH  PARTICULAR 
REFERENCE  TO  PATAGONIA, 

Buenos  Aires  Univ.  (Argentina).  Facultad  de  Cien- 

cias  Exactas  y  Naturales. 

Horacio  E.  Bosch. 

Cienc  Invest.  26  (11/12):  502-508.  JJlus.  1970. 

Identifiers:  Control,  Erosion,  Patagonia. 

Erosion  by  water  has  occurred  in  times  past 
throughout  Patagonia  with  the  exception  of  the  ex- 
treme south.  In  the  high  mountainous  regions  the 
effects  of  erosion  have  been  most  pronounced. 
The  effect  of  more  recent  erosion  by  water  can  be 
observed  in  the  accumulation  of  sediment  in  water 
courses  and  in  the  deposits  formed  after  rain. 
Rivers  like  the  Mirihuao  and  Comallo  transport 
enormous  quantities  of  soil  materials  during  cer- 
tain periods.  The  past  and  present  effects  of  water 
erosion  are  reviewed.  The  losses  thus  sustained 
are  considerable,  and  action  to  control  them  is  im- 
perative.-Copyright  1971,  Biological  Abstracts, 
Inc. 
W72-03800 
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A  COMPILATION  OF  FLOOD  ABATEMENT 
PROJECTS  IN  OREGON, 

Oregon  State  Univ.,  Corvallis.  Water  Resources 
Research  Inst. 

R.  E.  Emmer,  and  K.  W.  Muckleston. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-206  307,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Report  WRRI-11,  December 
1971  112  p,  59  fig,  3  tab,  59  ref.  OWRR  A-013- 
ORE(l). 

Descriptors:  'Flood  control,  'Flood  protection, 
Watershed  management,  Oregon,  Watersheds, 
River  basins. 

This  report  is  an  inventory  and  reference  to  flood 
abatement  projects  in  Oregon.  Maps,  location, 
capacity,  and  type  of  flood  abatement  projects  in 
Oregon  are  included.  A  chapter  for  each 
watershed  contain  a  description  of  its  charac- 
teristics of  topography,  geology,  climate,  river 
regime,  and  flooding  patterns  within  the  basin. 
Flood  abatement  projects  are  engineering  struc- 
tures which  are  built  and/or  operated  to  control 
flood  waters,  e.  g.  levees,  reservoirs,  channel  im- 
provements, spillways  etc.  Only  those  projects 
specifically  designed  for  flood  control  are 
described.  (Wilson-Oregon) 
W72-04093 

05.  WATER  QUALITY 
MANAGEMENT  AND 
PROTECTION 

5A.  Identification  of  Pollutants 


NUCLEAR  TECHNIQUES  IN  ENVIRONMEN- 
TAL POLLUTION. 

International  Atomic  Energy  Agency,  Vienna 
(Austria). 

Available  from  Unipub,  Inc.  P.O.  Box  433,  New 
York  N.Y.  10016.  IAEA-SM142a,  Vienna,  Aus- 
tria, 1971.  808  p. 

Descriptors:  'Environment,  'Pollutants,  'Air  Pol- 
lution, 'Water  pollution,  'Water  pollution 
sources,  'Radioactivity,  Radioisotopes,  Water 
pollution  control.  Sampling,  Analytical 
techniques,  Sediments,  Tracers,  Diffusion, 
Dispersion,  Discharge  measurements,  Sediment 
transport,  Aquatic  life. 

Identifiers:  Concentration,  Fuel  reprocessing, 
IAEA,  Siting. 

Due  to  serious  public  concern  over  pollution 
problems,  the  International  Atomic  Energy  Agen- 
cy convened  a  Symposium  on  the  Use  of  Nuclear 
Techniques  in  the  Measurement  and  Control  of 
Environmental  Pollution  in  Salzburg  on  26-30  Oc- 
tober 1970.  One  hundred  and  seventy-seven 
scientists  from  33  countries  and  nine  international 
organizations  attended  the  meeting  and  54  papers 
were  presented  on  the  analysis  and  dispersion  of 
air  and  water  pollutants,  mercury  contamination 
problems,  coastal  pollution  and  sewage  disposal. 
(Houser-ORNL) 
W72-03521 


EXPERIENCE  GAINED  FROM  THE  CON- 
TROLLED INTRODUCTION  OF  LIQUID 
RADIOACTIVE  WASTE  TO  COASTAL 
WATERS 

Ministry    of   Agriculture,    Fisheries   and   Food, 

Lowestoft  (England).   Fisheries   Radiobiological 

Lab. 

A  Preston,  D.  F.  Jefferies,  and  N.  T.  Mitchell. 

In:  STI-PUB-268  (IAEA  SM-142a,  CONF  701023, 

Nuclear  Techniques  in  Environmental  Pollution, 

Vienna,  1971 ,  p  629-644.  7  fig,  5  tab,  12  ref . 

Descriptors:  'Nuclear  powerplants,  'Fuels,  'Ef- 
fluents, 'Pollutants,  'Water  pollution,  'Water  pol- 
lution control,  'Water  pollution  effects,  'Water 
pollution    sources,    Oceans,    Nuclear    reactors, 


Nuclear  wastes,  Waste  disposal,  Diffusion,  Dis- 
tribution, Distribution  pattern.  Data  collections. 
Identifiers:   Fuel  reprocessing,  Atlantic  Ocean, 
Concentration,  Liquid  waste. 

The  behaviour  of  specific  radionuclides 
discharged  in  a  continuous,  routine  and  controlled 
manner  from  established  marine  outfalls  is 
described,  together  with  the  equilibrium  levels 
found  in  the  environment.  The  examples  include 
the  discharge  from  the  United  Kingdom  Atomic 
Energy  Authority  fuel  reprocessing  plant  at  Wind- 
scale  and  from  the  Bradwell  nuclear  power  station 
of  the  Central  Electricity  Generating  Board;  these 
and  other  examples  provide  evidence  of  the 
behaviour  of  a  range  of  radioactive  pollutants, 
principally  the  nuclides  of  metals.  The  way  in 
which  experience  from  these  controlled  disposals 
may  be  applied  to  other  problems  of  pollution,  in- 
cluding chemical  pollution  are  examined.  In  the 
United  Kingdom  major  discharges  of  radioactive 
liquid  effluents  are  regularly  introduced,  under 
strictly  controlled  conditions,  to  coastal  or 
estuarine  waters  at  fifteen  locations.  At  two  of 
these  the  effluents  originate  from  spent  fuel 
processing  and  the  principal  radio-nuclides 
discharged  are  the  fission  products  ruthenium-106, 
zirconium-95,  niobium-95,  cerium-144,  caesium- 
137,  caesium-134,  strontium-90  tritium.  At  the 
other  locations  the  effluent  originates  from 
nuclear  power  reactors  and  consists  mainly  of  the 
fission  products  caesium-137  and  caesium-134, 
and  such  neutron-induced  radio-nuclides  as  zinc- 
65,  cobalt-60,  iron-55,  antimony-124,  silver-HOm, 
chromium-51  and  tritium.  (Houser-ORNL) 
W72-03522 

CATALOG  OF  PESTICIDE  NMR  SPECTRA, 

Environmental  Protection  Agency,  Athens,  Ga. 
Southeast  Water  Lab. 
A.  L.  Alford,  and  L.  H.  Keith. 
Available  from  GPO  as  PB-206  144  NTIS  $0.95  in 
microfiche.  Environmental  Protection  Agency- 
Research  and  Monitoring,  Water  Pollution  Control 
Research  Series,  April  1971.  163  p,  144  fig,  2  tab, 
1 1  ref.  EPA  Program  16020  EWC. 

Descriptors:  'Organophosphorus  pesticides, 
*DDT,  'Carbamate  pesticides,  'Nuclear  magnetic 
resonance,  Pesticides,  Spectroscopy,  Pollutant 
identification,  Diazinon. 

Identifiers:  'Chemical  shifts,  'Coupling  con- 
stants, Spin  decoupling,  Metabolites,  NMR  spec- 
tra, Malathion,  Malaoxon,  Cygon,  Dimethoxon, 
Meta-Systox-R,  Dibrom,  Neguvon,  DDVP, 
Ciodrin,  Azodrin,  Bidrin,  Phosdrin, 
Phosphamidon,  Methyl  Trithion,  Guthion, 
Guthion  oxygen  analog,  Imidan,  Tiguvon,  Abate, 
Ronnel,  Gardona,  Methyl  parathion,  Sumithion, 
Dicapthon,  Ruelene,  Zytron,  Thimet,  Di-Syston. 

Nuclear  magnetic  resonance  spectra  have  been 
recorded,  interpreted,  and  published  for  or- 
ganophosphorus pesticides,  DDT  and  related  com- 
pounds, and  carbamate  pesticides  and  some  of 
their  degradation  products.  A  Varian  HA-100 
NMR  spectrometer  with  a  variable-temperature 
probe  and  a  homonuclear  spin  decoupler  was  used 
to  record  the  spectra  of  1 14  compounds.  Chemical 
shifts  and  coupling  constants  are  shown  for  each 
spectrum.  The  chemical  name  and  source  of  each 
pesticide  are  listed.  (Holoman-Battelle) 
W72-03541 


QUALITATIVE  COMPOSITION  OF 

PHYTOPLANKTON  IN  THE  VICINITY  OF 
NEWFOUNDLAND, 

All-Union  Research  Inst,  of  Marine  Fisheries  and 
Oceanography,  Moscow  (USSR). 
O.  A.  Movchan. 
Okeanologiya,  Vol.  10,  No.  3,  p  381-387,  May- 
June  1970.  5  fig,  16  ref. 

Descriptors:  'Phytoplankton,  'Algae,  'Diatoms. 
•Currents,  'Distribution  patterns,  Atlantic  Ocean, 
Pacific  Ocean,  Tropical  regions,  Polar  regions, 
Cyanophyta,  Chrysophyta,  Pyrrophyta,  Sampling, 
Ecology,  Water  temperature. 


Identifiers:  Newfoundland,  Peridinians,  Qualita- 
tive composition,  Coscinosira  polychorda,  Thalas- 
siosira  decipiens,  Thalassiosira  gravida,  Thalas- 
siosira  nordenskioldii,  Thalassiosira  rotula, 
Schroderella  delicatula,  Dactyliosolen  mediter- 
raneus,  Leptocylindms  danicus,  Rhizosolenia 
fragilissima,  Rhizosolenia  hebetata  f.  semispina, 
Chaetoceros  affinia,  Chaetoceros  atlanticus, 
Chaetoceros  borealis. 

Among  the  phytoplankton  collected  in  the  590 
samples  taken  by  the  ship  R/V  Mikhail  Lomosov 
from  its  stations  off  Newfoundland  were  131  spe- 
cies and  varieties  of  algae,  25  genera  and  67  spe- 
cies of  diatoms,  15  genera  and  50  species  of 
peridinians,  6  genera  of  coccolithines,  4  species  of 
protococcuci,  2  species  of  silico  flazellates,  1  spe- 
cies of  Heterocontae  and  1  species  of  blue-green 
algae.  Fifty  percent  of  the  types  of  diatoms  are 
massive  (over  1  million  cells/cu  m  in  the  0-  to  100- 
m  layer).  Study  of  the  ecology  and  the  geographic 
distribution  of  the  phytoplankton  showed 
abundance  of  tropical  species  but  few  arctic- 
boreal  species  south  of  42  degrees  N.  North  of  this 
was  a  zone  of  mixing  of  tropical  and  arctic-boreal 
species.  The  cosmopolite  species  was  widely 
spread  in  the  Newfoundland  region.  Similarities 
were  found  in  the  composition  of  the  phytoplank- 
ton in  the  region  of  Newfoundland  and  in  adjacent 
waters  in  the  Northwestern  Atlantic  and 
Northwestern  Pacific.  Investigation  of  the  dis- 
tribution of  the  neritic  and  oceanic  forms  of 
diatoms  and  a  few  species  of  peridinians  showed 
the  influence  of  currents  and  the  mixing  of  waters 
from  polar  and  tropical  zones  on  abundance.  Maps 
show  the  concentration  of  species,  their  geo- 
graphical location,  and  seasonal  variation.  (Little- 
Battelle) 
W72-03543 

QUANTITATIVE  DISTRIBUTION  OF  PLANK- 
TONIC  FORAMINITERA  IN  ATLANTIC 
OCEAN  SEDIMENTS, 

Akademiya  Naul  SSSR,  Moscow.  Institut  Oke- 

anologii. 

N.  V.  Belyayeva. 

Okeanologiya,    Vol.    10,    No.    6,    p    820-830, 

November-December  1970. 1  fig,  7  tab,  53  ref. 

Descriptors:  'Protozoa,  'Plankton,  'Atlantic 
Ocean,  'Distribution  patterns,  Latitudinal  studies. 
Continental  shelf,  Basins,  Benthic  fauna,  Gulf  of 
Mexico,  Sediments. 

Identifiers:  'Foraminifera,  Boreal,  Notalian, 
Globigerinidae,  Globorotaliidae,  Mediterranean, 
North  America,  Africa,  South  America,  Globigen- 
noides,  Globigerina  pachyderma.  Globigerina  bul- 
loides,  Globigerinita  glutinata,  Globoquarrina 
quinqueloba,  Globorotalia  inflata,  Orbulina 
universa. 

Low  concentrations  of  planktonic  Foraminifera 
are  found  on  the  continental  shelves  of  all  the 
latitudinal  zones  and  on  the  upper  part  of  the  con- 
tinental slope  at  high  latitudes.  This  distribution  is 
related  to  the  low  concentration  of  these  organ- 
isms in  the  water  above  the  shelves  and  to  ter- 
rigenous dilution.  Their  abundance  increases  with 
depth.  Maximum  concentrations  occur  on  un- 
derwater ridges  and  swells  and  on  the  ocean  flooi 
at  depths  not  exceeding  the  'critical'  ones.  The 
'critical'  depth  ranges  from  3500  to  4000  m  at  high 
and  from  4500  to  5000  m  at  low  latitudes.  Nc 
planktonic  Foraminifera  have  been  found  on  th« 
bottom  of  deep-sea  basins  at  depths  of  more  thai 
4000  m  in  the  boreal  and  notalian  regions  or  ai 
depths  of  more  than  5000  m  in  the  tropics.  A  figun 
and  tables  present  data  which  show  how  the  plank 
tonic  forarniniferans  are  distributed  in  the  area! 
studied.  (Holoman-Battelle) 
W72-03546 


POPULATION,  ACTrVTTY,  AND  PRODI  CTIOP 
OF  BACTERIA  IN  BOTTOM  SEDIMENTS  01 
THE  CENTRAL  PACIFIC, 

Akademiya  Nauk  SSSR,  Moscow.  Institut  Biologi 
Vnutrennykh  Vod. 
Yu.  I.  Sorokin. 
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Okeanologiya,    Vol.    10,    No.    6,    p    853-863, 
November-December  1970. 4  fig,  6  tab,  18  ref . 

Descriptors:  ♦Distribution  patterns,  *Biochemical 
oxygen  demand,  'Bacteria,  *Biomass,  Sediments, 
Pacific  Ocean,  Productivity,  Temperature, 
Benthic  fauna,  Population,  Primary  productivity. 
Identifiers:  Central  Pacific,  Chemosynthesis, 
Saprophytic  bacteria,  Biosynthesis,  Fiji  Islands, 
Tahiti,  Japan,  Fanning  Island. 

Analyses  of  bacterial  populations  including  their 
functional  activity,  production,  and  destructive 
activity  were  carried  out  in  the  main  types  of  bot- 
tom sediments  ranging  from  coral  sand  to  deep-sea 
red  clay.  The  analyses  involved:  (1)  assessment  of 
the  total  number  and  biomass  of  the  bacteria  and 
the  number  of  saprophytic  bacteria;  (2)  determina- 
tion of  the  assimilation  of  C02  by  the  bacteria  and 
subsequent  calculation  of  bacterial  production 
(chemosynthesis);  and  (3)  determination  of  the 
comparative  biochemical  oxygen  demand  (BOD) 
in  the  sediments.  It  was  found  that  the  patterns  of 
distribution  of  the  bacterial  population,  activity, 
and  products  correlate  well  with  the  general  zones 
of  the  ocean,  both  biological  and  geological.  Ac- 
tive bacterial  processes  are  shown  to  be  limited  to 
the  surface  layer  of  the  bottom  sediments  in  shal- 
low water  and  on  island  slopes.  Bacterial  activity 
and  production  are  100-fold  lower  in  pelagic  sedi- 
ments than  in  shallow  water  due  to  low  tempera- 
ture and  probably  the  absence  of  free  oxygen.  The 
above  confirms  the  BOD  determinations  which 
showed  that  there  is  an  insignificant  quantity  of 
reduced  compounds  in  the  bottom  sediments. 
(Holoman-Battelle) 
W72-03547 


THE  RELATIVE  IMPORTANCE  OF  NAN- 
NOPLANKTON  AND  NETPLANKTON  AS  PRI- 
MARY PRODUCERS  IN  TROPICAL  OCEANIC 
AND  NERITIC  PHYTOPLANKTON  COMMUNI- 
TIES, 

Stanford  Univ.,  Pacific  Grove,  Calif.  Hopkins 
Marine  Station. 
T.  C.  Malone. 

Limnology  and  Oceanography,  Vol.  16,  No.  4,  p 
633-639,  July  1971. 2  fig,  3  tab,  28  ref. 

Descriptors:  *Nannoplankton,  *Aquatic  produc- 
tivity, *Phytoplankton,  *Fluorometry,  Pacific 
Ocean,  Chlorophyll,  Filters,  Neritic,  Sea  water, 
Growth  rates,  Sampling,  Primary  productivity, 
Absorption. 

Identifiers:  Netplankton,  Caribbean  Sea,  Pheopig- 
ment,  van  Dorn  bottles,  Chlorophyll  a. 

Nannoplankton  and  netplankton  primary  produc- 
tivity and  standing  crop  were  measured  in  a  wide 
variety  of  neritic  and  oceanic  environments  in  the 
eastern  tropical  Pacific  and  Caribbean  region. 
Water  samples  were  collected  3  hours  before  local 
apparent  noon  from  2  meters  below  the  surface 
with  van  Dorn  bottles.  Incubation  in  light  and  dark 
bottles  and  a  filtering  technique  were  used  to  mea- 
sure carbon  uptake.  Chlorophyll  a  and  pheopig- 
ment  concentrations  were  measured  by  a 
fluorometric  technique.  Surface  N03-Nitrogen 
concentrations  were  also  measured  using  an  Au- 
toanalyzer,  and  the  mixed  layer  depths  were  deter- 
mined from  BT  and  STD  casts.  Nannoplankters 
were  the  most  important  producers  in  both  neritic 
and  oceanic  environments.  Netplankton  produc- 
tivity was  significantly  higher  in  neritic  waters. 
Mean  neritic  netplankton-nannoplankton  produc- 
tivity and  chlorophyll  ratios  were  significantly 
higher  than  those  observed  in  oceanic  waters.  The 
relative  importance  of  the  netplankton  fraction 
was  not  systematically  related  to  phytoplankton 
productivity.  It  was  concluded  that  the  patterns  of 
variation  in  the  relative  importance  of  netplankton 
and  nannoplankton  could  be  accounted  for  by  the 
high  netplanktor  growth  rates  and  low  grazing 
pressure  indices  observed  in  neritic  waters.  (Mort- 
land-Battelle) 
W72-03548 


BIOLUMINESCENCE  AND  PHYTOPLANKTON 
SUCCESSIONS  IN  BAHIA  FOSFORESCENTE, 
PUERTO  RICO, 

Johns  Hopkins  Univ.,  Baltimore,  Md. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-03550 


AVATLABLE  WON:  A  LEvITTING  FACTOR  FOR 
MARINE  PHYTOPLANKTON, 

Washington  Univ.,  Seattle.  Dept.  of  Oceanog- 
raphy. 

J.  Lewin,  and  C.  -H.  Chen. 

Limnology  and  Oceanography,  Vol.  16,  No.  4,  p 
670-675,  July  1971.  5  tab,  14  ref. 

Descriptors:  *Iron,  "Cultures,  *Sea  water, 
"Phytoplankton,  Washington,  Nutrients,  Filters, 
Colorimetry,  Growth  rates. 
Identifiers:  Hood  Canal,  Coccolithus  huxleyi, 
Platymonas  suecica,  Amphidinium  carterae, 
Isochrysis  galbana,  Skeletonema  costatum, 
Cyclotella  nana,  EDTA,  Phaeodoetylum  tricomu- 
tum. 

Experiments  on  the  availability  of  iron  in  culture 
media  have  been  carried  out  using  seawater  from 
Hood  Canal,  Washington.  When  all  nutrients  (ex- 
cept for  Fe-EDTA)  were  added  and  the  culture 
medium  was  autoclaved,  the  iron  present  in  the 
seawater  was  unavailable  for  growth  of  most  of 
the  six  phytoplankton  species  studied.  EDTA  was 
effective  in  making  such  iron  available  for  algal 
growth  in  culture  media  made  with  freshly  col- 
lected seawater  but  not  when  the  water  had  been 
stored  some  days.  Both  in  stored  seawater  and  in 
autoclaved  culture  medium,  part  of  the  solution 
iron  was  converted  into  a  particulate  form.  (Mort- 
land-Battelle) 
W72-03552 


ANALYSES  OF  SPECIES  DENSITIES  BY  THE 
MULTIVARIATE  GENERAL  LINEAR  MODEL, 

Smithsonian  Institution,  Washington,  D.C.  Muse- 
um of  Natural  History. 

For  primary  bibliographic  entry  see  Field  07C. 
W72-03554 


RESIDUES  IN  FISH,  WILDLIFE,  AND  ESTUA- 
RIES -  ORGANICHLORESE  INSECTICIDE 
RESIDUES  IN  FISH  -  FALL  1969,  NATIONAL 
PESTICIDE  MONITORING  PROGRAM, 

Bureau  of  Sport  Fisheries  and  Wildlife,  Washing- 
ton, D.C. 

C.  Henderson,  A.  Inglis,  and  W.  L.  Johnson. 
Pesticides  Monitoring  Journal,  Vol.  5,  No.  1,  p  1- 
11,  June  1971. 1  fig,  4  tab,  15  ref. 

Descriptors:  *DDT,  *Dieldrin,  'Monitoring, 
♦Pesticide  residues,  ♦Heptachlor,  Fish, 
Chlorinated  hydrocarbon  pesticides,  Separation 
techniques,  Gas  chromatography,  Yellow  perch, 
Suckers,  White  catfish,  White  perch,  Bass,  Bull- 
heads, Carp,  Channel  catfish,  Sunfishes,  Mullets, 
Walleye,  Drums,  Lake  trout,  Buffalo  fishes. 
Identifiers:  DDE,  TDE,  Lindane,  BHC,  White 
suckers,  Chain  pickerel,  Goldfish,  Heptachlor 
epoxide,  Arochlor  1254,  Biological  samples, 
Pumpkinseed,  Largemouth  bass,  Brown  bullhead, 
Gizzard  shad,  Spotted  suckers,  Striped  mullet, 
Rock  bass,  Freshwater  drum,  Bloater,  Lake 
whitefish,  White  crappies,  Bigmouth  buffalo, 
Smallmouth  bass. 

The  fish  monitoring  program  conducted  by  the  Bu- 
reau of  Sport  Fisheries  and  Wildlife  since  1967 
was  continued  in  1969.  A  total  of  147  composite 
fish  samples  were  collected  at  50  nationwide  moni- 
toring stations  during  the  fall  of  1969.  Each  sample 
was  analyzed  by  a  commercial  laboratory  for 
residues  of  11  organochlorine  insecticides,  lipids, 
and  polychlorinated  biphenyls  (PCB's).  DDT 
and/or  metabolites  were  found  in  all  samples  with 
residue  levels  of  total  DDT  (DDE  plus  TDE  plus 
DDT)  ranging  from  0.03  to  57.8  ppm  (mg/kg,  wet 
weight,  whole  fish).  Dieldrin  residues  ranging  from 
0.01  to  1 .59  ppm  were  found  in  all  but  10  of  the  147 


samples.  Other  organochlorine  insecticides  were 
found  less  frequently.  Confirmatory  analyses  were 
conducted  on  some  samples,  and  studies  were 
made  to  determine  effects  of  PCB's  on  insecticide 
residue  analyses.  This  monitoring  program  was  ex- 
panded in  1970  to  include  50  more  stations 
throughout  the  U.S.  Many  states,  in  addition  to 
participating  in  this  monitoring  program,  have 
established  their  own  programs  to  monitor  fish 
from  other  waters.  (Mortland-Battelle) 
W72-03555 


A    FRESHWATER    'RED    TIDE'    ON    CLEAR 
LAKE,  CALIFORNIA, 

California  Univ.,  Davis.  Inst,  of  Ecology;  Califor- 
nia Univ.,  Davis.  Dept.  of  Zoology. 
A.  J.  Home,  P.  Javornicky,  and  C.  R.  Goldman. 
Limnology  and  Oceanography,  Vol.  16,  No.  4,  p 
684-689,  July  1971. 1  fig,  1  tab,  16  ref. 

Descriptors:  *Dinoflagellates,  *Lakes,  "Turbidity, 
♦Red  tide,  California,  Chlorophyll,  Sampling, 
Spectrophotometry,  Photosynthesis,  Nitrogen  fix- 
ation, Water  temperature,  Daphnia. 
Identifiers:  Peridinium  pernardii,  Clear  Lake, 
Aphanizomenon  flos-aquae,  Pyroheliometer, 
Nephelometer,  Chlorophyll  a. 

A  short-lived  freshwater  'red  tide'  of  Peridinium 
pernardii  (dinoflagellates)  occurred  in  Clear  Lake, 
California,  between  late  March  and  mid-May  1970, 
confined  to  a  zone  of  high  concentration  in  shal- 
low water  around  the  lake's  margin.  Densities 
reached  at  least  5,000  cells/ml  and  at  least  130 
micrograms/liter  chlorophyll  a.  The  red  tide  is  at- 
tributed to  winter  floods  followed  by  a  calm  period 
with  clear  skies  that  provided  dissolved  organic 
material  and  high  insolation.  It  is  postulated  that 
the  high  inorganic  turbidity  present  at  this  time 
prevented  rapid  growth  of  the  spring-summer 
dominant  alga  Aphanizomenon  flos-aquae  but  did 
not  preclude  the  bloom  of  P.  pernardii  because  of 
its  phototactic  mobility.  No  toxic  effects  were 
noted  on  the  flora  and  fauna  of  the  lake.  (Mort- 
land-Battelle) 
W72-03559 


ACANTHARIA   IN   THE   ATLANTIC    OCEAN, 
THEIR  ABUNDANCE  AND  PRESERVATION, 

Parma  Univ.  (Italy). 

E.  M.  Bottazzi,  and  B.  Schreiber. 

Limnology  and  Oceanography,  Vol.  16,  No.  4,  p 

677-684,  July  1971.  3  tab,  15  ref. 

Descriptors:  ♦Plankton,  ♦Sea  water,  ♦Sampling, 

Atlantic    Ocean,    Plankton    nets,    Systematics, 

Strontium  radioisotopes. 

Identifiers:    ♦Sample   preservation,    Acantharia, 

Foraminifera,  Radiolaria,  Amphilonche  elongate, 

Dorataspids,  Cerium,  Nuclides,  Formaldehyde, 

Sarcodina. 

Acantharia  are  among  the  least  studied  marine 
plankton  and  have  generally  been  considered  rare. 
The  preservation  of  these  organisms  has  also  been 
considered  quite  difficult.  In  this  study,  No.  10- 
mesh  net  samples  were  taken  from  the  Atlantic 
Ocean  and  preserved  in  buffered  seawater-formal- 
dehyde.  Erosion  of  the  Acantharia  spicules  was 
not  usually  sufficient  to  interfere  with  their  tax- 
onomic  study,  although  some  families  were  more 
susceptible  to  erosion  than  others.  The  Acantharia 
almost  always  made  up  more  than  1  percent  of  the 
organisms  caught  and  frequently  comprised  10  to 
20  percent  and  even  over  30  percent.  Available 
data  show  that  Acantharia  are  generally  more 
abundant  than  Foraminifera  or  Radiolaria, 
although  these  groups  of  Sarcodina  show  covari- 
ance  in  abundance.  It  is  also  shown  that 
Acantharia  may  play  an  important  role  in  the 
marine  geochemistry  of  fallout.  (Mortland-Bat- 
telle) 
W72-03560 
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THE  APPLICABILITY  OF  REMOTE  SENSOR 
TECHNIQUES  FOR  OIL  SLICK  DETECTION, 

Coast    Guard,    Washington,    D.C.    Office    of 

Research  and  Development. 

For  primary  bibliographic  entry  see  Field  07B. 

W72-03561 


ABUNDANCE  OF  ETHMODISCUS  IN  PACIFIC 
PLANKTON, 

Akademiya  Nauk  SSSR,  Moscow.  Institut  Oke- 
anologii. 
T.  V.  Belyayeva. 

Okeanologiya,  Vol  10,  No  5,  p  672-675,  Sep- 
tember-October 1970. 1  fig,  1  tab,  11  ref. 

Descriptors:  *Plankton,  *Diatoms,  'Sampling, 
♦Distribution  patterns,  'Phosphates,  'Aquatic 
populations,  Maps,  Mapping,  Phytoplankton, 
Pacific  Ocean,  Bottom  sediments,  Stations,  Data 
collections,  Algae. 

Identifiers:  'Ethmodiscus  rex,  Ethmodiscus  gazel- 
lae,  Baja  California,  Hemiaulus  hauckii,  Stig- 
maphora  rostrata,  Ethmodiscus  oozes. 

A  map  was  compiled  bringing  together  all  the  scat- 
tered information  on  the  distribution  of  the  plank- 
ton diatom  Ethmodiscus  rex  in  the  Pacific  Ocean. 
The  data  were  acquired  mainly  from  analysis  of 
samples  collected  during  several  voyages  of  the 
R/V  Vityaz'  in  eastern,  central,  and  western  parts 
of  the  Pacific  from  1955  to  1967.  More  than  400 
sampling  locations  were  used  for  the  map  showing 
the  quantitative  distribution  of  Ethmodiscus.  The 
distribution  pattern  is  extremely  mosaic  with  the 
maximum  population  occurring  between  the  equa- 
tor and  5  degrees  N.  A  relationship  was  shown 
between  the  distribution  of  Ethmodiscus  and 
phosphate  concentration,  the  maximum  popula- 
tions not  coinciding  with  regions  of  highest 
phosphate  concentration  as  is  usually  the  case 
with  most  diatoms.  This  unusual  distribution  of 
Ethmodiscus  is  unexplained,  but  also  occurs  with 
the  diatoms,  Hemiaulus  hauckii  and  Stigmaphora 
rostrata.  The  Ethmodiscus  population  in  Pacific 
plankton  is  insignificant,  averaging  from  0.01  to 
0.5  kl/cu  m  in  the  0-  to  100-m  layer.  Therefore,  the 
present  data  is  inconclusive  on  the  origin  of  the 
Ethmodiscus  oozes,  their  concentration  in  the 
western  Pacific,  or  the  mosaic  pattern  of  their  dis- 
tribution. Phytoplankton  samples  were  collected 
mostly  with  a  DzhOM  net  with  mouth  opening  80 
cm  in  diameter  and  aperture  size  in  the  filtering 
cone  of  about  180  microns.  (Jefferis-Battelle) 
W72-03567 


DETERMINATION  OF  NANOGRAM  QUANTI- 
TIES OF  MERCURY  BY  THE  REDUCTION- 
AERATION  METHOD  AND  ATOMIC 
FLUORESCENCE  SPECTROPHOTOMETRY, 

Florida  State  Univ.,  Tallahassee.  Dept.  of  Chemis- 
try- 

V.  I.  Muscat,  and  T.  J.  Vickers. 
Analytica  Chimica  Acta,  Vol  57,  No  1,  p  23-30, 
November  1971.  7  fig,  3  tab,  9  ref. 

Descriptors:  'Heavy  metals,  'Spectrophotometry, 
'Sediments,  Florida,  Alabama,  Water  analysis. 
Identifiers:  'Mercury,  Reduction-aeration 
method,  Atomic  fluorescence  spectrophotometry, 
Atomic  absorption  spectrophotometry,  Mobile 
Bay,  St.  Joseph's  Bay. 

The  usefulness  of  atomic  fluorescence  spec- 
trophotometry coupled  with  the  reduction-aera- 
tion method  for  mercury  analysis  was  investigated 
by  analyzing  standard  solutions  (prepared  by  dis- 
solving mercury  (II)  chloride  in  sulfuric  acid  and 
adding  two  drops  of  5  percent  (w-v)  potassium  per- 
manganate solution),  water  samples  from  Mobile 
Bay,  sediment  samples  from  St.  Joseph's  Bay, 
Florida,  and  standard  W-l  rock  samples  issued  by 
the  U.S.  Geological  Survey.  Samples  requiring 
digestion  were  treated  by  the  permanganate- 
peroxydisulfate  oxidation  method.  A  Heath  EU- 
700  scanning  monochromator  and  an  R  166  solar 
blind  multiplier  phototube  were  the  spectrometer 
and  detector  used  in  the  analyses.  Samples  were 


also  analyzed  by  atomic  absorption  to  verify  the 
results.  The  results  from  the  atomic  fluorescence 
analysis  show  that  the  method  has  a  detection  limit 
of  3  ng  (0.06  ppb)  and  that  mercury  can  be  deter- 
mined at  levels  of  15-600  ng.  The  results  of  these 
analyses  compared  favorably  with  those  obtained 
by  atomic  absorption.  To  test  the  long-term 
reproducibility  of  the  technique,  samples  were 
analyzed  twice  a  day  over  a  six-day  period.  The 
relative  standard  deviations  were  7  percent  for  40 
ng  Hg,  3  percent  for  70  and  100  ng  Hg,  and  2  per- 
cent for  130  ng  Hg.  Data  from  the  sample  analyses 
are  included.  (Little-Battelle) 
W72-03568 


SPACE-TIME  SAMPLING  OF  POLLUTANTS  IN 
AQUIFERS, 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology. 
E.  E.  Simpson,  C.  C.  Kisiel,  and  L.  Duckstein. 
Paper  presented  at  Symposium  on  Ground-Water 
Pollution,  15th  General  Assembly  of  International 
Union  of  Geodesy  and  Geophysics,  Moscow, 
USSR,  August  1971.  2  fig,  16  ref.  OWRR  B-007- 
ARIZ  (16). 

Descriptors:  'Time  series  analysis,  'Pollutants, 
•Aquifers,  'Simulation  analysis,  'Distribution 
patterns,  Poisson  ratio,  Stochastic  processes,  Data 
collection,  Optimization,  Decision  making,  Model 
studies. 

Identifiers:  'Input  identification,  'System  identifi- 
cation. 

The  objective  was  to  define  problems  in  space- 
time  sampling  of  pollutants  in  aquifers  and  to  give 
guidelines  detailing  the  circumstances  under  which 
mean  value  or  deterministic  sampling  models  are 
justified.  Two  general  classes  of  problems  were 
identified:  input  identification  and  system  identifi- 
cation. Input  identification  is  concerned  with  the 
origin  of  water  masses  in  space  and  time  when 
available  information  on  system  inputs  and 
response  is  incomplete.  System  identification  is 
concerned  with  the  problem  of  relating  system 
input  and  response  by  an  appropriate  model  of  the 
combined  hydraulic,  chemical,  and  thermal 
behavior  of  the  aquifer.  A  finite-state  machine 
(FSM)  model  was  proposed  for  space-time  sam- 
pling of  pollutants  in  aquifers.  Advantages  of  the 
FSM  were  listed.  Some  theoretical  problems  were 
identified  to  be  researched  for  optimal  sampling 
schemes  in  space  and  time  when  inputs  have  dif- 
ferent kinds  of  randomness,  when  multiple  inputs 
in  space  occur,  and  when  the  system  is  non- 
homogeneous  in  character  and  transient  in 
response.  (Markell-Comell) 
W72-03676 


DETERGENTS  AND  OTHER  CONTAMINANTS 
IN  WATER  SUPPLIES-1960, 

Chicago  South  District  Filtration  Plant,  DJ. 
J.  C.  Vaughn. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol  53,  No  8,  p  994-1002,  August  1961.  3  fig, 
22  ref. 

Descriptors:  'Water  treatment,  'Detergents, 
'Toxicity,  'Taste,  'Foaming,  'Activated  carbon, 
'Aeration,  Alkylbenzene  sulfonates,  'Water  pol- 
lution sources,  Water  pollution  treatment. 

Detergents  constitute  76%  of  the  soap-detergent 
market.  Anionic  surfactant  constitute  the  larger 
part  of  the  domestic  market  while  cationics  are 
used  more  in  the  industrial  field.  Cationics  are  the 
most  toxic  of  the  surfactants,  though  all  should 
receive  attention.  Cups  and  glasses  washed  in 
household  detergents  and  then  filled  with  water, 
may  have  0.78  ppm  in  the  water,  which  can  with 
free  chlorine  residual  produce  chlorphenol  taste. 
Foaming  on  sewage  works  is  common.  After  a 
long  season  of  low  flows,  water  works,  may 
receive  concentrations  of  detergents  which  will 
cause  foaming  and  affect  taste,  requiring  activated 
carbon  for  removal.  There  is  no  evidence  that  de- 
tergents have  undesirable  effects  on  septic  tank 
digestion;  the  detergent  is  only  partially  reduced. 


Septic  tank  drainfields  and  sewage  lagoons  have 
been  responsible  for  contaminating  ground  waters. 
Activated  carbon  is  the  most  effective  agent  for 
removal.  Blowing  air  through  water  to  create  foam 
and  burning  the  foam  is  one  removal  method.  Spe- 
cial resin  columns  may  be  used.  The  'best  solution' 
is  the  elimination  of  alkyl  benzene  sulfonate. 
Other  contaminants  briefly  discussed  are,  arsenic, 
lead,  cadmium,  cyanides,  radionuclides,  selenium, 
vanadium,  organic  contaminants,  insecticides, 
hepatitis  virus,  and  phenols.  (Bean-AWWA) 
W72-03700 


EVALUATION  OF  LABORATORY  METHODS 
FOR  ANALYSIS  OF  HEAVY  METALS  IN 
WATER, 

Robert  A.  Taft  Sanitary  Engineering  Center,  Cin- 
cinnati, Ohio. 

R.  C.  Kroner,  D.  G.  Ballinger,  and  H.  P.  Kramer. 
Journal  of  the  American  Water  Works  Associa- 
tion, Vol  52,  No  1 ,  p  1 17-124,  January  1960.  8  fig,  1 
tab,  5  ref. 

Descriptors:     'Aluminum,    'Chromium,     'Iron, 
'Manganese,     'Analytical     techniques,     Heavy 
metals,  Water  pollution  sources. 
Identifiers:  'Cadmium,  'Copper,  'Lead,  Zinc. 

Metals  were  chosen  largely  on  the  basis  of 
frequency  in  water,  public  health  significance  and 
availability  of  analytical  procedures.  Metals  as 
beryllium,  mercury  and  selenium  were  not  chosen 
because  their  presence  in  water  in  significant 
quantities  is  uncommon  and  reliable  analytical 
methods  are  not  available.  For  six  of  the  eighl 
metals  (chromium,  copper,  iron,  lead,  manganest 
and  zinc)  experience  and  personnel  competenct 
are  leading  factors  in  obtaining  accurate  results, 
The  methods  currently  employed  for  the  measure- 
ment of  aluminum  and  cadmium  are  not  satisfacto- 
ry and  require  improvement.  (Bean-AWWA) 
W72-03719 


BOD    DETERMINATION    FOR    INDUSTRIAI 
WASTEWATERS, 

Nebraska  Univ.,  Lincoln.  Engineering  Researci 

Center. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-03739 


ALGAE  AND  OTHER  INTERFERENCE  OR 
GANISMS  IN  WATER  SUPPLD2S  OF  CALIFOR 
NIA, 

Robert  A.  Taft  Sanitary  Engineering  Center.  Cm 

cinnati,  Ohio. 

C.  M.  Palmer. 

Journal  of  the  American  Water  Works  Associa 

tion   Vol.  53,  No.  10,  p.1297-1312,  October  1961 

100  ref. 

Descriptors:  'Water  treatment,  'Algae,  'Taste 
'Odor,  'Algicides,  Activated  carbon,  Filtration 
'Toxicity,  'Distribution  systems.  Water  pollution 
Water  quality. 

70%  of  all  precipitation  in  California  occurs  durini 
three  winter  months.  Rainfall  in  northern  Califoi 
nia  exceeds  100  in.  per  year;  in  the  extreme  south 
3  in.  or  less  per  year.  Water  of  winter  flow  s  mus 
be  stored  and  some  from  wet  years  must  be  hel 
for  use  in  dry  years,  particularly  as  dry  period 
sometimes  extend  over  a  few  years.  Water  in  van 
ous  areas  varies  greatly  in  physico-chemical  pro 
perties.  in  general  being  soft  in  the  north  and  har 
toward  the  south.  Nearly  40%  of  water  utilized  i 
drawn  from  wells  and  springs.  The  many  types  c 
algae  found  in  California  waters  are  listed.  Reset 
voirs  problems,  aquatic  animals,  physico-chemici 
changes,  taste  and  odor  causes,  treatment  plar 
problems,  infestations  in  distribution  systems,  al 
gicides  for  reservoirs,  activated  carbon,  selectiv 
draft,  reservoir  and  canal  covers,  control  c 
weeds,  watershed  control,  control  by  filtratiof 
control  of  organisms  in  distribution  systems  an 
toxic  algae  are  discussed.  (Bean  -  AWWA) 
W72-03746 
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CHARACTERIZATION  AND  SEPARATION  OF 
SECONDARY  EFFLUENT  COMPONENTS  BY 
MOLECULAR  WEIGHT. 

Jttle  (Arthur D.),  Inc.,  Cambridge,  Mass. 

^opy  available  from  GPO  Sup  Doc  as 
•P2.10:16020  FEN,  $0.55;  microfiche  from  NTIS 
is  PB-206  193,  $0.95.  Environmental  Protection 
Igency  Water  Pollution  Research  Series  No  16020 
•EN,  March  1971.  43  p,  10  fig,  5  tab,  2  ref.  EPA, 
VQO  Contract  No.  14-12-886. 

)escriptors:  'Membrane  processes,  Spectrome- 
ers,  Municipal  water,  Sewage,  *Chemical  analy- 
is,  *Waste  identification,  Chromatography,  Sol- 
ent extractions,  Effluents,  Filtration,  Analytical 
echniques,  Separation  techniques,  Waste  water 
reatment,  Ultrafiltration. 

.lembrane  ultrafiltration  with  a  1000  MW  cutoff 
aembrane  is  an  effective  means  of  separating  the 
jgh  and  low  molecular  weight  fractions  of  ef- 
uent  and  provides  useful  analytical  samples  for 
urther  study.  Solvent  extraction  techniques  and 
bin  layer  chromatography  show  promise  as  ap- 
iropriate  methods  for  isolating  and  resolving  the 
dw  molecular  weight  effluent  subtraction.  While 
nfrared  spectrometry  yields  good  spectra  of  vari- 
ius  effluent  fractions,  most  are  still  much  too 
omplex  to  be  able  to  infer  much  specific  informa- 
ion  from  the  spectra  of  the  complex  mixture.  The 
ame  is  true  of  ultraviolet  spectrometry.  High 
esolution  mass  spectrometry  (HRMS)  shows 
remise  for  being  able  to  obtain  a  great  deal  of 
pecific  chemical  information  even  from  still  very 
omplex  mixtures.  Using  HRMS,  the  following 
lasses  of  compounds  have  been  identified  in  a 
olvent  extract  of  the  low  molecular  weight  ef- 
luent  fraction:  fatty  acids,  aromatic  acids,  al- 
ylphenylethylene  oxides,  chlorinated  phenols, 
liphatic  and  aromatic  amines,  and  amides.  (EPA 
bstract) 
V72-03784 


i  SIMPLE,  RAPID  METHOD  FOR  DETERMINI- 
NG TRACE  MERCURY  IN  FISH  VIA 
(EUTRON  ACTIVATION  ANALYSIS, 

!asf-Wyandotte    Chemical    Corp.,    Wyandotte, 

dich. 

.  Mark  Rottschafer,  John  D.  Jones,  and  Harry  B. 

lark,  Jr. 

Environ  Sci  Technol.  5  (4):  336-338.  Illus.  1971 . 

dentifiers:  Activation,  Determining,  Fish,  Mercu- 

y,  Method,  Neutron,  Trace. 

ls  a  consequence  of  recent  concern  over  Hg  pol- 
Jtion  in  the  environment,  the  development  of  sim- 
le,  rapid  analytical  methods  for  the  accuratic 
etermination  of  trace  amounts  of  Hg  has  become 
ery  important.  The  technique  employs  separation 
f  the  activated  Hg  as  an  HgC14  (2-)  complex  on  an 
nion-exchange  resin  and  direct  counting  of  the 
esulting  resin.  The  analyses  have  a  plus  or  minus 
0%  s.d.  for  tissue  samples  containing  Hg  in  the 
.05-10  ppm  range,  and  the  sensitivity  has  an  ap- 
proximate 3-ppb  limit  for  the  conditions  employed. 
Example  results  for  Hg  content  in  different  fish 
pedes  from  a  variety  of  locations  and  different 
ish  organs  are  given.  Also,  the  results  of  replicate 
amples  analyzed  by  a  variety  of  different 
lethods  and  in  different  laboratories  are  com- 
ared.-Copyright  1971,  Biological  Abstracts,  Inc. 
V72-03786 


YSTEMATIC  FOLLOW-UP  STUDY  OF  THE 
TRCULATION  OF  POLIOMYELITIC  AND 
)THER  ENTERIC  VIRUSES  IN  WASTE 
VATER, 

Jstav  Epidemiologic  a  Mikrobiologie,  Prague  (C- 

echoslovakia). 

■or  primary  bibliographic  entry  see  Field  05B. 

V72-03812 


ENVIRONMENTAL  CONTAMINATION  BY 
-1ERCURY  (HG  SERIES  NO.  12):  I.  INOR- 
GANIC   AND    METHYLMERCURY    IN    THE 


WASTE    OF    CHEMICAL    FACTORIES    AND 
RESULTING  WATER  POLLUTION, 

Tokyo  Dental  Coll.  (Japan). 

For  primary  bibliographic  entry  see  Field  05B. 

W72-03814 


A  RAPID  TECHNIQUE  FOR  LOCALIZING 
POLLUTION  IN  SEA  AND  BRACKISH  WATERS 
(THE  CONTINUOUS  DETERMINATION  OF 
DISSOLVED  OXYGEN), 

For  primary  bibliographic  entry  see  Field  05B. 
W72-03817 


A  NUMERICAL  METHOD  FOR  COMPUTING 
EQUILD3RIA  IN  AQUEOUS  CHEMICAL 
SYSTEMS, 

California  Inst,  of  Tech.,  Pasadena.  W.  M.  Keck 

Labs. 

For  primary  bibliographic  entry  see  Field  02K. 

W72-03852 


AERIAL     COLOR     ANALYSES     OF     WATER 
QUALITY, 

Cornell  Aeronautical  Lab.,  Inc.,  Buffalo,  N.Y. 
For  primary  bibliographic  entry  see  Field  07B. 
W72-03861 


MONITORING      WATER      POLLUTION      BY 
REMOTE  SENSING, 

Wisconsin  Univ.,   Madison.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  07B. 
W72-03862 


AERIAL      PHOTOGRAPHY      FOR      WATER 
RESOURCES  STUDIES, 

Wisconsin  Univ.,   Madison.   Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  07B. 
W72-03863 


EVALUATION  OF  INTEGRATED  HYDROLOG- 
IC  MONITORING  SYSTEM, 

Geological  Survey,  Arlington,  Va. 

For  primary  bibliographic  entry  see  Field  07B. 

W72-03873 


EVALUATION  OF  WATER  QUALITY  MONI- 
TORING PROGRAMS  IN  CALIFORNIA. 

California  State  Water  Resources  Control  Board, 
Sacramento. 

February  1971.  57  p. 

Descriptors:      'Monitoring,      'Instrumentation, 
'Water    quality,     'Administration,     'California, 
Telemetry,  Data  transmission,  Electronic  equip- 
ment. 
Identifiers:  'Automatic  remote  monitoring. 

The  State  Water  Resources  Control  Board  be- 
lieves that  a  vital  element  in  the  overall  water 
resource  management  effort  for  clean  water  is  an 
appropriate  statewide  monitoring  program  to  pro- 
vide information  necessary  for  management  deci- 
sions. The  Board  submitted  basic  recommenda- 
tions: (1)  a  comprehensive  statewide  water  quality 
monitoring  program  should  be  designed  for  major 
waters  of  the  State;  (2)  a  preliminary  program 
should  precede  the  intensive  effort  in  order  to 
define  objectives  and  scope,  and  develop  a  data 
management  system;  (3)  the  comprehensive  pro- 
gram should  be  designed  by  the  State  Board;  (4) 
the  program  should  be  conducted  by  those  state 
agencies  having  monitoring  responsibilities  or  in- 
terests and  should  be  guided  and  coordinated  by 
the  State  Board;  (5)  the  advantages  of  automatic 
monitoring  and  remote  sensing  as  compared  to 
grab  sampling  should  be  considered  and  carefully 
evaluated  during  program  design;  (6)  discharger 
self-monitoring  programs  should  be  revamped  to 
integrate  with  and  complement  the  purposes  of  the 


comprehensive  program;  (7)  the  monitoring  pro- 
gram should  be  integrated  with  a  comprehensive 
water  quality  data  management  system;  (8)  the 
responsibility  for  laboratory  analyses  should  be 
recognized  to  provide  more  effective  use  and  ex- 
pansion of  existing  facilities  to  meet  expanding 
needs  in  water  quality  control.  (Poertner) 
W72-03957 


A  COMPREHENSIVE  STUDY  OF  SAN  FRAN- 
CISCO BAY,  VOLUME  VDT,  SUMMARY  AND 
RECOMMENDATIONS, 

California  Univ.,  Berkeley.  Sanitary  Engineering 

Research  Lab. 

E.  A.  Pearson,  P.  N.  Storrs,  and  R.  E.  Selleck. 

California  State  Water  Resources  Control  Board, 

Sacramento,  Publication  No  42,  Final  Report, 

SERL  Report  No  67-5,  1971.  94  p,  8  fig,  19  tab,  24 

ref. 

Descriptors:  'Estuarine  environment,  'Waste 
disposal,  'Sediments,  'California,  'Water  quality, 
Analytical  techniques,  Plankton,  Water  analysis, 
Municipal  wastes,  Industrial  wastes,  Tides,  Fishe- 
ries, Toxicity,  Coliforms,  Management,  Effluents, 
Water  analysis,  Odor,  Water  temperature. 
Identifiers:  'San  Francisco  Bay,  Benthic  animals, 
Biostimulation,  Oil  and  grease  floatables. 

The  objectives  and  scope  are  described  of  the 
University  of  California  Comprehensive  In- 
vestigation of  San  Francisco  Bay.  A  summary  of 
the  methods  used  in  the  study  and  a  listing  of  the 
principal  conclusions  and  recommendations  that 
resulted  from  the  study  are  also  included.  The  area 
under  investigation  extended  from  Coyote  Creek 
in  the  southernmost  portion  of  the  Bay  to  the  An- 
tioch  Bridge.  The  investigation  was  designed  to 
determine  existing  water  and  sediment  quality  for 
quantitative  inventory  of  waste  discharges  to  the 
Bay,  and  to  determine  the  effect  or  influence  of 
significant  waste  discharges  on  the  aquatic  en- 
vironment. The  data  collected  during  the  four 
years  of  the  investigation  (1960-1964)  provide  a 
comprehensive  picture  of  the  conditions  existing 
in  San  Francisco  Bay  during  that  period.  The  ex- 
amination of  the  levels  of  the  traditional  water 
quality  parameters  during  the  period  of  the  study 
does  not  reveal  major  water  quality  problems  ex- 
cept in  the  southern  portions  of  the  Bay.  However, 
toxicity,  biostimulation,  oil  and  grease  floatables, 
and  coliform  bacteria  were  the  disturbing  condi- 
tions that  were  revealed  after  a  more  extensive 
analysis  of  the  data.  The  success  of  the  study  was 
a  result  of  the  development  of  new  and  improved 
sampling  and  analytical  methods  for  water  and 
sediment  quality  parameters.  (Poertner) 
W72-03958 


AN  ENVIRONMENTAL  MONITORING  PRO- 
GRAM FOR  THE  SACRAMENTO-SAN 
JOAQUIN  DELTA  AND  SUISUN  BAY, 

Stanford  Research  Inst.,  Menlo  Park,  Calif. 
Leo  W.  Weisbecker,  James  L.  Mackin,  Allen  W. 
Knight,  and  Robert  W.  Brocksen. 
California  State  Water  Resources  Control  Board, 
Sacramento.  Publication  No  40,  May  1970.  154  p, 
17  fig,  12  tab,  79  ref.  SRI  Proj.  No  EGH-8445. 
Contract  9-2-32. 

Descriptors:  'Monitoring,  'Water  quality, 
'California,  'Instrumentation,  'Data  collections, 
Bay,  Deltas,  Telemetry,  Data  transmission,  Elec- 
tronic equipment,  Forecasting,  Programs,  Data 
storage  and  retrieval,  Data  processing,  Computer 
programs. 

Identifiers:  'Management  information  system, 
'Sacramento-San  Joaquin  Delta  (Calif),  Suisun 
Bay  (Calif). 

The  proposed  resource  management  information 
system  developed  in  this  study,  in  response  to  the 
needs  and  responsibilities  of  the  State  Board,  is 
designed  to:  provide  feedback  to  the  control 
processes;  establish  a  water  quality  and  environ- 
mental baseline  and  historical  trends;  and  develop 
an  understanding  of  the   relationships   between 
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resource  uses  and  their  effects.  Minimum  resource 
management  information  system  needs  can  be  met 
with  the  following  monitoring  program:  continu- 
ous or  weekly  determination  of  26  in-channel 
water  quality  and  biological  parameters  for  some 
28  locations  throughout  the  Delta,  Suisun  Bay,  and 
San  Pablo  Bay;  quarterly  aerial  surveillance 
photographic  coverage  of  the  Suisun  Marsh  to 
determine  distribution  and  trends  of  marsh  grasses 
as  these  affect  suitability  of  the  Marsh  for  water- 
fowl habitat;  twice  yearly  aerial  surveillance 
photographic  coverage  of  the  entire  Delta  to  deter- 
mine resource  demand  and  use  characteristics  and 
to  obtain  an  updated  description  of  the  Delta  and 
an  overall  synoptic  assessment  of  water  quality 
conditions;  continuous  monitoring  of  all  mu- 
nicipal, industrial,  and  agricultural  waste  water 
flow  rates  together  with  frequent  sampling  and 
determination  of  chemical,  physical,  and  biologi- 
cal parameters  that  are  related  to  receiving  water 
quality;  and  data  related  to  resource  demand  and 
use  from  any  available  source  on  the  continuing 
and  current  basis.  Computerized  data  processing  is 
recommended.  Capital  cost:  $385,000;  annual 
operating  cost:  $1 ,033,000.  (Poertner) 
W72-03959 


WEST    VIRGINIA    WATER    QUALITY    NET- 
WORK. 

West  Virginia  Dept.  of  Natural  Resources,  Char- 
leston. Div.  of  Water  Resources. 

1971.  85  P,  1  FIG,  1  TAB. 

Descriptors:  *Water  quality  control,  *West  Vir- 
ginia, *Water  pollution  control,  *Water  analysis, 
♦On-site  data  collections,  *Networks,  Sampling, 
Water  Quality  Act,  Waste  water  disposal,  Water 
pollution  sources,  Waste  water  treatment,  Mu- 
nicipal wastes,  Industrial  wastes,  State  govern- 
ments. 
Identifiers:  *Water  quality  sampling  network. 

The  water  quality  monitoring  program  is  described 
operated  by  the  State  of  West  Virginia  along  with 
the  objectives,  analyses  made,  analytical 
procedures,  and  sampling  stations.  Water  quality 
regulations  and  the  West  Virginia  Water  Pollution 
Control  Act  (amended  1969)  are  explained. 
Requirements  for  treatment  and  disposal  of 
domestic  and  industrial  wastes  are  summarized. 
Water  quality  sampling  stations  on  streams  and 
major  tributaries  of  the  State  are  identified  as  re- 
gards location.  An  extensive  tabulation  is  included 
of  water  quality  data  taken  during  1967  at  the  vari- 
ous sampling  locations.  The  sampling  program  has 
the  following  specific  objectives:  establish  trends 
of  the  chemical,  physical,  and  biological  charac- 
teristics of  the  water;  warn  of  detrimental  changes 
in  the  characteristics  of  the  water;  collect  data  use- 
ful to  municipal,  industrial,  agricultural,  recrea- 
tional, and  other  users;  bracket  waste  discharges 
and  determine  their  types  and  effects  upon  the 
stream  under  different  natural  conditions;  and  ob- 
tain data  useful  in  getting  public  action  to  preserve 
the  water  for  beneficial  use.  Usually,  the  following 
properties  are  observed:  appearance,  dissolved 
oxygen,  biochemical  oxygen  demand,  acidity,  al- 
kalinity, chlorides,  total  coliform,  fecal 
streptococcal,  color,  conductivity,  fluorides,  hard- 
ness, pH,  iron,  lead,  nitrates,  phenol,  potassium, 
sodium,  solids  series,  sulfates,  temperature, 
threshold  odor,  turbidity,  and  percent  saturation 
of  dissolved  oxygen.  (Poertner) 
W72-03965 


FINAL      REPORT,      PROVISIONAL      ALGAL 
ASSAY  PROCEDURES. 

California  Univ.,  Berkeley.  Sanitary  Engineering 

Research  Lab. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-03985 


QUALITY     OF     STORMWATER     DRAINAGE 
FROM  URBAN  LAND, 

Rex  Chainbelt,  Inc.,  Milwaukee,  Wis.  Ecology 
Div. 


For  primary  bibliographic  entry  see  Field  05B. 
W72-03995 


ULTRAMICRO  ANALYSIS  OF  EXPLOSIVES  IN 
SEA  WATER, 

Naval  Ordnance  Lab.,  Silver  Spring,  Md. 
J.  C.  Hoffsommer,  and  J.  M.  Rosen. 
Available  from  NTIS,  Springfield,  Va.  22151  as 
AD-730  444  -$3.00  paper  copy;  95  cents 
microfiche.  Naval  Ordnance  Laboratory,  Techni- 
cal Report  NOLTR  71-151,  August  12,  1971.  12  p, 
1  tab,  3  ref.  Work  Request  WR-1-6091  NOSC. 

Descriptors:  *Water  analysis,  *Explosives, 
♦Oceans,  'Waste  disposal,  'Pollutant  identifica- 
tion, Analytical  techniques,  Chromatography, 
Sampling.  Sea  water,  Water  pollution  sources. 
Identifiers:  Munitions  dumping  (Oceans),  Ultram- 
icroanalysis,  TNT,  RDX,  Tetryl. 

A  method  is  described  for  the  quantitative  analysis 
of  TNT,  RDX,  and  tetryl  in  sea  water  by  vapor 
phase  chromatography  with  the  nickel-63  electron 
capture  detector.  A  benzene  extraction  procedure 
is  employed,  using  a  100  ml  sea  water  sample.  The 
method  is  capable  of  detecting  TNT,  RDX  and 
tetryl  at  levels  of  2,  5  and  20  parts  per  trillion, 
respectively.  Sea  water  samples  taken  at  two  mu- 
nitions dumping  areas  were  analyzed.  No  explo- 
sives were  found  in  any  of  the  samples.  (Woodard- 
USGS) 
W72-04037 


DISTRIBUTION  OF  C,  H,  N,  P,  FE,  MN,  ZN, 
CA,  SR,  AND  SC  IN  PLANKTON  SAMPLES 
COLLECTED  OFF  PANAMA  AND  COLUMBIA, 

Puerto  Rico  Nuclear  Center,  Mayaguez. 

J.  H.  Martin. 

BioScience,  Vol  19,  No  10,  October,  1969,  p  898- 

901. 4  fig,  12  ref. 

Descriptors:  'Puerto  Rico,  'Panama  Canal,  Car- 
bon, Hydrogen,  Nitrogen,  Phosphorus,  Calcium, 
Phytoplankton,  Zooplankton,  Saline  water.  Scour, 
Chemical  precipitation,  Trace  elements,  Metals, 
'Pollutant  identification. 

Identifiers:  'Columbia,  'Gulf  of  Panama,  'Rio 
Atrato,  Gulf  of  San  Miguel,  Chame  Bay,  Zinc, 
Scandium. 

As  part  of  the  Puerto  Rico  Nuclear  Center's 
marine  environmental  studies,  approximately  130 
plankton  samples  were  collected  on  both  sides  of 
the  Isthmus  of  Panama,  during  the  wet  and  dry 
seasons,  and  later  analyzed  for  10  elements.  The 
elements  included  Fe,  Mn,  Zn,  Ca,  Sr,  Sc,  P,  H,  C 
and  N.  The  elemental  distribution  patterns  ob- 
tained from  the  1300  analyses  were  presented  with 
a  discussion  of  the  more  important  environmental 
factors  that  affect  the  concentration  of  each  ele- 
ment. The  plankton  collections  were  made  with 
one-half  meter  diameter,  No  2  and  No  20  nets 
rigged  with  flow  meters.  Only  one  environmental 
factor  was  of  consequence:  the  runoff  of  the  Rio 
Atrato  contained  great  quantities  of  abioseston 
that  influenced  the  concentration  of  several  ele- 
ments. The  net  collections  often  contained  mixed 
phytoplankton  and  zooplankton  populations. 
Ratios  of  C,  H,  N,  and  P  within  the  plankton  were 
fairly  constant  and  hence  their  distribution  pat- 
terns were  similar.  During  the  wet  season,  the  Fe 
and  Sc  values  were  maximal  where  salinities  were 
minimal,  implicating  runoff  as  the  source  of  the 
high  concentrations  of  these  elements.  Zn  and  Ca 
concentrations  during  the  dry  season  increased  or 
decreased  in  relation  to  plankton  abundance  in  the 
No  20  net  samples.  The  distribution  of  Sr  was 
similar  to  Zn  and  Ca  during  the  wet  season. 
Several  factors  including  abundant  phytoplankton, 
scouring,  and  chemical  processes  influenced  the 
distribution  of  Mn.  Once  the  analyses  were  made 
the  distribution  patterns  were  prepared  by  inter- 
polating between  the  values  found  at  each  station. 
(Biggs-Texas) 
W72-04059 
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VOLATILE    ACID    PRODUCTION    BY    CLOS- 
TRIDIUM BOTULINUM  TYPE  F, 

National  Communicable  Disease  Center,  Atlanta, 

Ga. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-04060 


5B.  Sources  of  Pollution 


• 

a, 


CATTLE  FEEDLOT  RUNOFF  NATURE  AND 
BEHAVIOR, 

Kansas  State  Univ.,  Manhattan.  Dept.  of  Bac- 
teriology. 

J.  R.  Miner,  L.  R.  Bernard,  L.  R.  Fina,  G.  H. 
Larson,  and  R.  I.  Lipper. 

Proceedings,  Industrial  Waste  Conference,  21st, 
May  3,  4,  and  5, 1966,  p  834-847. 9  fig,  9  tab,  10  ref. 

Descriptors:  'Water  pollution  sources,  'Surface 
runoff,  'Cattle,  'Farmwastes,  Rainfall  intensity, 
Chemical  properties,  Bacteria,  Nitrogen, 
Coliform,  Streptococcus,  Laboratory  tests,  Data 
collection,  Analysis. 
Identifiers:  Feedlot. 

Stormwater  runoff  is  becoming  recognized  as  an 
important  water  pollutant.  Runoff  from  cattle 
feedlots  is  particulary  strong.  Three  types  of  ex- 
periments were  conducted  to  evaluate  the  charac- 
teristics and  behavior  of  feedlot  runoff.  Two 
feedlots  (0.05  acres  each)  were  constructed,  one 
with  a  dirt  surface  and  the  second  with  a  concrete 
surface.  Ten  head  of  cattle  were  maintained  in 
each  lot  and  rainfall  was  simulated  by  a  series  of 
sprinklers.  The  runoff  was  collected  and  tested  for 
chemical  and  bacterial  contamination.  Tray  ex- 
periments were  conducted  to  determine  bac- 
teriological changes  in  manure  lying  on  the  feedlot 
surface.  Anaerobic  bottle  studies  were  made  to 
determine  the  effects  of  storage  in  deep  ponds. 
Cattle  feedlot  produces  a  high  strength  waste  with 
considerable  quantities  of  nitrogen.  Waste 
strength  increased  with  low  rainfall  rates,  warm 
weather  and  moist  lot  conditions.  Runoff  from  the 
concrete  surface  lot  was  nearly  twice  as  strong  as 
from  the  unsurfaced  lot.  The  bacterial  nature  of 
the  stored  feedlot  runoff  and  litter  changed  con- 
tinuously. Changes  were  a  function  of  temperature 
and  storage  time.  The  fecal  coliform:  fecal 
streptococcus  ratio  does  not  appear  to  be  an  en- 
tirely reliable  tool  to  identify  the  cause  of  an  ob- 
served water  pollution  problem.  (Goessling-Texas) 
W72-03516 


NUCLEAR   TECHNIQUES   IN    ENVIRONMEN- 
TAL POLLUTION. 

International   Atomic    Energy    Agency,    Vienna 

(Austria). 

For  primary  bibliographic  entry  see  Field  05A. 

W72-03521 


EXPERIENCE  GAINED  FROM  THE  CON- 
TROLLED INTRODUCTION  OF  LIQUID 
RADIOACTIVE  WASTE  TO  COASTAL 
WATERS, 

Ministry   of   Agriculture,    Fisheries   and    Food, 

Lowestoft  (England).   Fisheries   Radiobiological 

Lab. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-03522 


A  SURVEY  SYSTEM  FOR  USE  IN  TRACING 
RADIONUCLIDE-TAGGED  SEDIMENT  IN  THE 
MARINE  ENVIRONMENT. 

Oak    Ridge    National    Lab.,    Tenn.     Isotopes 
Development  Center. 
F.  N.  Case,  E.  H.  Acree.  and  R.  Brashear. 
In:  STI/PUB/268  (Nuclear  Techniques  in  Environ- 
mental PoUution),  Vienna,  1971.  p603-628.  2?  fig.  2 
tab,  2  ref. 

Descriptors:  'Sediment  transport,  'Radioactivity 
techniques,  'Tracers,  'Nuclear  wastes.  On-sitt 
data  collections,  Data  transmission.  Monitoring, 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 

Sources  of  Pollution — Group  5B 


Water  pollution  sources,  Sands,  Tracking 
techniques,  Tagging,  Marking  techniques,  Gold 
radioisotopes,  Beaches,  Deep  water,  Oceanog- 
raphy, Computer  programs,  Remote  sensing, 
Sampling,  Instrumentation. 
Identifiers:  Environmental  survey. 

Survey  equipment  for  tracing  radionuclide-tagged 
sediment  has  been  designed  and  field  tested.  Infor- 
mation can  be  obtained  in  three  near-shore  zones 
(dry  beach,  breaker  zone,  and  deep  water).  The 
detector  consists  of  four  sodium-activated  cesium 
iodide  crystals  enclosed  in  aluminum  cans  and 
mounted  within  a  wire-mesh,  rolling  ball.  When  1 
microCi/  (sq  ft)  of  Au-198  tracer  was  deposited  on 
the  bottom  of  a  body  of  water,  2.3  x  lOcu 
:ounts/sec  were  measured.  The  data  (radiation 
:ounts  from  the  detector,  time,  tow  vessel  location 
and  water  depth)  are  recorded  every  2  seconds  on 
punched  tape.  The  detector  and  associated 
analyser  provide  for  energy  discrimination.  The 
data-collection  system  and  computer  programs 
developed  to  provide  precise  location  of  the  detec- 
tor vehicle  may  be  used  with  either  on-bottom  de- 
tectors or  water-column  detectors.  The  detector 
ind  recording  equipment  may  be  used  for  survey- 
ing underwater  waste-disposal  areas,  for  mapping 
dredging  spoils,  or  for  surveys  in  areas  subject  to 
:ontamination  by  nuclear  wastes.  (Bopp-ORNL) 
W72-03523 


ENVIRONMENTAL  EXPERIENCE  WITH 
RADIOACTIVE  EFFLUENTS  FROM  OPERAT- 
ING NUCLEAR  POWER  PLANTS, 

Environmental    Protection    Agency,    Cincinnati, 

Ohio. 

B.  Kahn,  B.  Shleien,  and  C.  Weaver. 

Available  from  Unipub,  Inc.  P.O.  Box  433  New 

Vork,  N.  Y.  10016.  A/CONF.49/P-087,  (1971),  p 

3.3-29-3.3-45. 

Descriptors:  *Nuclear  powerplants,  'Effluents, 
•Environment,  'Environmental  effects,  'Surveys, 
Measurement,  Radioactivity,  Radioisotopes, 
Fuels,  Water  pollution  sources,  Waste  disposal, 
Waste  dilution,  Waste  water  disposal,  Monitoring, 
Thermal  pollution,  Aquatic  life,  Hudson  River, 
Rivers,  Dispersion,  Path  of  pollutant. 
Identifiers:  Surveillance  Program,  On-Site  data 
Collecting,  Fuel  reprocessing,  Connecticut  River, 
Concentration. 

Radiological  surveillance  activities  at  the  eight 
nuclear  power  stations  and  the  nuclear-fuel 
reprocessing  plant  under  routine  commercial 
operation  in  the  U.S.  are  described,  and  current 
results  are  summarized.  At  each  facility  the  opera- 
tor or  his  contractor  monitors  the  environment  and 
presents  findings  in  periodic  reports  to  the 
USAEC.  The  appropriate  state  agency  for  public 
health  or  environmental  protection  also  performs 
radiological  measurements  in  the  neighborhood  of 
the  plant,  usually  as  part  of  a  statewide  monitoring 
program.  The  USAEC  sponsors  a  program  of  inde- 
pendent measurements  at  several  stations  and 
periodic  serial  radiation  surveillance  of  the  en- 
vironment. New  York  University  and  the  Essex 
Marine  Laboratory  are  evaluating  possible  thermal 
and  radiological  effects  of  liquid  effluents  from 
two  of  these  plants  on  aquatic  life  in  the  Hudson 
and  Connecticut  rivers  respectively.  The  field  stu- 
dies, which  were  initially  undertaken  at  a  fuel 
reprocessing  plant,  a  boiling-water  reactor,  and  a 
pressurized-water  reactor  that  had  been  in  opera- 
tion for  several  years,  have  now  been  extended  to 
include  the  newer  and  larger  light-water  nuclear 
power  stations.  Concurrent  measurements  of  in- 
dividual radionuclides  are  made  within  the  station, 
at  points  of  waste  discharge,  in  the  immediate  en- 
vironment, and  at  points  of  possible  human  expo- 
sure. Thus  the  magnitude  of  the  source,  the  im- 
portance of  paths  to  and  through  the  environment, 
and  the  extent  of  radionuclide  dispersion  or  con- 
centration are  indicated.  (Houser-ORNL) 
W72-03524 


MULTIPLICATION  OF  CLOSTRIDIUM  BOTU- 
LINUM TYPE  E  IN  THE  GREAT  LAKES  -  CASE 
STUDY  OF  GREEN  BAY,  WISCONSIN, 

Wisconsin    Univ.,    Madison.    Water   Resources 

Center. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-03528 


INFLUENCE  OF  ACID  MINE  WATER  ON  THE 
MICROFLORA  OF  SEWAGE, 

West     Virginia     Univ.,     Morgantown.     Water 
Research  Inst. 

H.  A.  Cook,  and  H.  A.  Wilson. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-206  123,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Water  Research  Institute  Bul- 
letin 3,  1971.  24  p,  3  fig,  7  tab,  31  ref.  OWRR  A- 
002-WVA  (4). 

Descriptors:  *Acid  mine  water,  'Sewage,  'Yeasts, 
'Fungi,  'Bacteria,  Sewage  bacteria,  Microorgan- 
isms, Biochemical  oxygen  demand,  Hydrogen  ion 
concentration,  Amino  acids,  Ammonia. 
Identifiers:  'Acid-tolerant  bacteria,  'Acid-tolerant 
microorganisms,  Oxygen  utilization,  Monongahela 
River,  West  Virginia. 

Numbers  of  bacteria,  yeasts,  and  fungi  were  deter- 
mined in  Monongahela  River  water  over  a  one- 
year  period.  Fluctuation  in  both  pH  and  numbers 
occurred.  The  pH  of  the  plating  medium  and  that 
of  the  river-water  sample  influenced  the  percent- 
age of  bacteria  in  the  total  microbial  population. 
Occasionally,  a  species  occurring  on  a  plating 
medium  (pH  4.0)  was  acid  tolerant,  but  most  were 
aciduric  or  survived  as  spores.  Bacterial  colonies 
developed  in  the  less  acidic  zones  around  both 
yeasts  and  fungi.  Some  isolated  bacterial  colonies 
were  surrounded  by  a  less  acidic  zone.  Low  num- 
bers of  yeasts  and  filamentous  fungi  were  present 
in  near  neutral  sewage,  but  when  acidified  with 
acid  mine  water  or  sulfuric  acid  and  then  incu- 
bated, the  predominating  flora  changed  from  bac- 
teria to  yeasts  and  filamentous  fungi.  Acidification 
of  sewage  with  acid  mine  water  or  sulfuric  acid 
decreased  the  BOD.  Acidification  with  acid  mine 
water  caused  the  greater  decrease.  Of  the  common 
amino  acids,  fifteen  were  detected  in  raw  sewage. 
Several  of  these  disappeared  or  were  present  in 
trace  quantities  only  when  sewage  was  acidified 
with  acid  mine  water.  Ammonia  concentration  was 
greater  in  sewage  and  acid  mine  water  mixtures. 
(Wilson-West  Virginia) 
W72-03531 


EXPERIMENTAL  AND  THEORETICAL  STUDY 
OF  THE  HYDRODYNAMICS  OF  DISPERSION 
IN  RIVERS  AND  ESTUARIES, 

Hydronautics,  Inc.,  Laurel,  Md. 
Jin  Wu. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-200  098,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Final  Technical  Report  7003, 
Apr  1971,  49  p,  24  fig,  30  ref.  OWRR  C-1671  (No. 
3155)  (1). 

Descriptors:  'Dispersion,  'Hydrodynamics, 
Velocity,  Pipes,  Channel  morphotogy,  Turbu- 
lence, 'Open  channel  flow,  'Turbulent  flow, 
Water  pollution  control,  Estuaries,  Path  of  pollu- 
tants, Storage,  Effluent  streams,  Quality  control, 
Water  quality. 

Identifiers:  'Longitudinal  dispersion,  'Dispersion 
coefficient. 

The  results  of  longitudinal  dispersion  of 
hydrodynamically  indisguishable  material  sum- 
marized: (1)  A  scheme  for  calculating  the  disper- 
sion coefficient  in  the  initial  stage  is  suggested  and 
is  compared  favorably  with  the  experimental 
results;  (2)  The  longitudinal  dispersion  was  mea- 
sured with  tracer  ejected  uniformly  across  the 
stream  or  ejected  locally  at  various  positions;  (3) 
The  results  of  velocity  measurements  in  rectangu- 
lar pipes,  smooth  and  rough,  from  various  sources 
are  compiled  and  analyzed;  (4)  The  effects  of 
channel  configuration  both  transverse  and  longitu- 


dinal variations  were  studied;  (5)  The  use  of  a 
second  order  tensor  to  represent  the  dispersivity  in 
turbulent  channel  flows  is  proposed;  (6)  Studies  of 
turbulent  diffusibity  in  density-stratified  flows 
was  reviewed;  (7)  Temporary  storage  of  pollutant 
in,  and  its  subsequent  slow  release  from  the  dead- 
water  or  slow-moving  zones,  are  believed  to  be  the 
major  mechanism  governing  the  longitudinal 
dispersion  in  natural  streams.  The  methods  for  cal- 
culating the  dispersion  coefficient  are  also  sug- 
gested; (8)  The  environmental  conditions  on  the 
longitudinal  dispersion  has  been  illustrated  mathe- 
matically. This  effect  has  hitherto  been  neglected 
and  is  important  for  conducting  field  measure- 
ments and  for  choosing  pollutant-ejection  site. 
This  three-years'  research  program  have  provided 
useful  information  to  hydraulic  engineers  in  pre- 
dicting the  waste  carrying  capacities  of  streams 
and  for  designing  ways  and  means  to  control  or  to 
improve  the  rate  of  waste  removal. 
W72-03540 


CATALOG  OF  PESTICIDE  NMR  SPECTRA, 

Environmental  Protection  Agency,  Athens,  Ga. 

Southeast  Water  Lab. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-03541 


POPULATION,  ACTIVITY,  AND  PRODUCTION 
OF  BACTERIA  IN  BOTTOM  SEDIMENTS  OF 
THE  CENTRAL  PACIFIC, 

Akademiya  Nauk  SSSR,  Moscow.  Institut  Biologii 

Vnutrennykh  Vod. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-03547 


MISCIBLE  DISPLACEMENT  OF  2,4-D  HERBI- 
CIDE DURING  CONSTANT  LIQUID  FLOW 
VELOCITY  INTO  INITIALLY  DRY  SOILS, 

Florida    Univ.,    Gainesville.    Water    Resources 

Research  Center. 

V.  Jyothi. 

Research  Report,  1971.  108  p,  21  fig,  9  tab,  94  ref. 

OWRR-A13-FLA(2). 

Descriptors:  '2-4-D,  'Absorption,  Sands,  Subsoil, 

Peat,  Soils,  Separation  techniques,  Model  studies, 

Chromatography,  Path  of  pollutants,  Pesticides, 

Mathematical  models,  Chlorinated  hydrocarbon 

pesticides. 

Identifiers:  Mass  flow,  Liquid  scintillation,  Thin 

layer  chromatography. 

The  movement  of  2,4-D  herbicide  through  glass 
beads,  fine  sand,  mucky  peat,  and  a  subsoil  was 
studied  experimentally  and  the  results  compared 
to  a  mathematical  model.  In  experiments,  a  lucite 
column  was  packed  with  air-dry  porous  material 
and  placed  vertically  in  a  constant  temperature 
chamber.  Herbicide  solution  was  introduced  from 
the  bottom  of  the  column  at  either  50  or  100  ml/hr. 
Liquid  scintillation  counting  was  used  to  deter- 
mine herbicide  concentrations  in  the  effluent  of 
the  column  and  in  soil  extracts.  Random  effluent 
samples  were  also  analyzed  by  thin-layer  chro- 
matography. From  results,  it  was  concluded  that 
2,4-D,  when  applied  on  the  soil  surface,  shows  a 
great  deal  of  mobility  in  mineral  soils.  Organic 
matter  in  the  soil  seemed  to  reduce  mobility.  In 
sandy  soils,  there  is  apparently  danger  of  the  her- 
bicide moving  with  groundwater  and  endangering 
aquatic  plants.  In  organic  soils,  even  large 
amounts  of  precipitation  cannot  carry  the  herbi- 
cide very  far  down  the  profile.  (Mortland-Battelle) 
W72-03563 


METABOLIC     FATE     OF     CYSTEINE     AND 
METHIONINE  EN  RUMEN  DIGESTA, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Adelaide  (Australia). 

C.  J.  Nader,  and  D.  J.  Walker. 

Applied  Microbiology,  Vol  20,  No  5,  November 

1970,  p  677-681.1  tab,  25  ref. 
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Field  05-WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5B— Sources  of  Pollution 


Descriptors:  'Metabolism,  *Ruminents,  Sulphur 
compounds,   Microorganisms,   Nutrient  require- 
ments, Water  pollution  effects,  *Path  of  pollu- 
tants. 
Identifiers:  'Cysteine,  'Methionine. 

Several  reports  have  appeared  indicating  that  inor- 
ganic sulfur  compounds  in  the  rumen  are  used  in 
the  synthesis  of  sulfur  amino  acids  and  that  the 
pathway  involves  reduction  to  sulfide  prior  to  up- 
grading into  the  protein  of  rumen  microorganisms. 
Estimates  were  obtained  of  the  extent  to  which 
cysteine  and  methionine  were  incorporated  into 
the  protein  of  the  microbes  of  rumen  digesta 
without  prior  degradation  and  resynthesis.  By 
using  the  amino  acids  labeled  with  both  35S  and 
14C,  it  was  observed  that  a  large  proportion  of  the 
35S  appeared  in  the  sulfide  pool  and  of  the  14C  ap- 
peared in  the  volatile  fatty  acids.  By  isolating  the 
appropriate  amino  acid,  obtaining  the  14C  to  35S 
ratio,  and  comparing  this  with  the  ratio  in  the 
added  amino  acid,  the  degree  of  direct  incorpora- 
tion was  calculated.  For  cysteine  it  was  estimated 
that  at  most  1%  and  for  methionine,  at  most  11% 
of  the  amino  acid  in  the  free  pool  was  incorporated 
unchanged  into  microbial  protein.  As  a  con- 
sequence of  these  findings,  it  is  considered  that 
the  method  for  measuring  microbial  protein 
synthesis  in  rumen  digesta  based  upon  incorpora- 
tion of  35S  from  the  free  sulfide  pool  is  not  seri- 
ously affected  by  direct  utilization  of  sulfur  amino 
acids  arising  from  dietary  sources.  (Goessling- 
Texas) 
W72-03623 


MERCURY  IN  THE  ENVIRONMENT. 

Environmental  Science  and  Technology,  Vol  4, 
Noll,  November  1970,  p  890-892.  2  tab. 

Descriptors:  Water  pollution  effects,  Industries, 
Rocks,  Soils,  Fish,  Animals,  Analytical  tests, 
Sampling,  Data  collection,  Water  pollution 
sources,  *Path  of  pollutants.  Monitoring. 
Identifiers:  'Mercury,  Natural  sources,  'Methyl 
mercury. 

After  being  present  on  the  earth  for  4.5  billion 
years,  mercury  is  now  the  center  of  public  atten- 
tion and  concern.  Monitoring  and  analysis 
throughout  the  country  now  show  that  mercury  is 
present  in  amounts  deemed  excessive  in  all  realms 
of  the  environment.  Another  factor  to  consider  is 
the  form  of  mercury.  Methyl  mercury  and  other 
alkyl  forms,  primarily  the  most  harmful,  are 
similarly  toxic.  Phenyl  and  inorganic  mercury  are 
less  toxic  and  less  harmful,  but  when  released  into 
water,  these  forms  can  be  converted  into  methyl 
mercury.  The  ability  to  convert  elemental  mercury 
to  methyl  mercury  is  held  by  various  organisms. 
Mercury  is  released  into  the  environment  by  natu- 
ral evaporation  from  rocks  and  by  man.  Thus  if  all 
man  generated  releases  were  stopped,  only  half 
the  problem  would  be  solved.  Mercury  is  used  in 
numerous  industries  that  would  collapse  if  the 
metal  could  not  be  used.  Mercury  can  be  measured 
by  several  processes  and  better,  cheaper  tests  are 
being  developed.  Industrial  plants  have  reduced 
discharges  of  mercury  into  waterways  drastically 
(86%  since  the  summer  of  1968).  It  has  been 
stated,  however,  that:  'Mercury  is  more  serious 
than  DDT  and  less  serious  than  nuclear  testing.' 
There  is  no  reason  at  this  time  to  declare  a  public 
health  crisis,  but  the  situation  is  potentially  dan- 
gerous and  requires  study.  (Goessling-Texas) 
W72-03644 


RAPID    UPTAKE    OF    MERCURIC    ION    BY 
GOLDFISH, 

Cornell  Univ.,  Ithaca,  N.Y.  Dept.  of  Entomology. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-03646 


CONTROL  OF  POLLUTION  FROM  OUT- 
BOARD ENGINE  EXHAUSTS:  A  RECONNAIS- 
SANCE STUDY. 

Alaska  State  Dept.  of  Fish  and  Game,  Juneau. 
Sport  Fish  Div. 

Copy  available  from  GPO  Sup  Doc  as 
EP2.10:15020  ENN,  $0.50;  microfiche  from  NTIS 
as  PB-206  192.  Environmental  Protection  Agency 
Water  Pollution  Research  Series  Report  15020 
ENN,  September  1971.  38  p,  3  fig,  8  tab,  32  ref. 
EPA  15020  ENN. 

Descriptors:  'Recreation  wastes,  'Boating, 
'Water  pollution  sources,  Pollutant  identification, 
Water  quality,  Analytical  techniques,  Water  pollu- 
tion control,  Water  sports,  Biodegradation. 
Identifiers:  'Watercraft  pollution,  'Outboard  en- 
gine exhaust,  Two-cycle  engines. 

A  reconnaissance  study  has  been  made  to  deter- 
mine the  extent  of  pollution  which  results  from  the 
operation  of  a  two-cycle  outboard  engine.  Com- 
parisons have  been  made  of  engine  operation  with 
and  without  a  pollution  control  device  attached. 
Studies  have  also  been  made  of  the  biodegradabili- 
ty  of  the  fuel  and  exhaust  products.  Tests  made  in 
a  swimming  tank  with  an  untuned  engine  have 
shown  that  the  quantity  of  fuel  wasted  as  exhaust 
varied  from  about  7  percent  of  the  volume  of  fuel 
used  at  high  speeds,  to  over  30  percent  at  low 
speeds.  For  a  recently  tuned  engine,  the  quantity 
of  fuel  discharged  ranged  from  about  3  percent  at 
high  speeds  to  about  26  percent  at  low  speeds. 
When  the  Goggi  pollution  control  device  was  in- 
stalled, these  quantities  were  intercepted  and  col- 
lected rather  than  discharged  with  the  exhaust. 
Analysis  at  various  depths  indicated  that  nearly  all 
products  separated  from  the  water  in  a  short  time 
and  collected  on  the  surface.  Very  little  dissolved 
or  emulsified  oil  was  noted.  Various  analytical 
techniques  were  studied.  Both  fuel  and  exhaust 
products  are  capable  of  supporting  microbial 
growth.  Growth  rates  appear  to  be  limited  by 
available  oxygen.  (EPA  abstract) 
W72-03783 


CONTROL  OF  MINE  DRAINAGE  FROM  COAL 
MINE  MINERAL  WASTES  PHASE  I  - 
HYDROLOGY  AND  RELATED  EXPERIMENTS, 

Truax-Traer  Coal  Co.,  Pinckneyville,  111. 
G.  L.  Barthauer,  Z.  V.  Kosow  ski,  and  J.  P. 
Ramsey. 

Copy  available  from  GPO  Sup  Doc  as 
EP2.10: 14010  DDH,  $1.25;  microfiche  from  NTIS 
as  PB-206  194,  $0.95.  Environmental  Protection 
Agency,  Water  Quality  Office,  Water  Pollution 
Control  Research  Series,  14010DDH,  August 
1971.  148  p,  15  fig,  11  tab,  7  ref.  Environmental 
Protection  Agency  Grant  14010  DDH. 

Descriptors:  'Mine  drainage,  'Lagoons,  Grasses, 
Reclamation,  'Mine  wastes,  Waste  dumps,  'Acid 
mine  water,  Coal  mine  wastes,  'Vegetation 
establishment,  Acidic  water,  Mine  acids,  Waste 
water  (Pollution). 
Identifiers:  New  Kathleen  Mine  (Illinois),  Slurries. 

A  project  has  been  underway  since  1968,  at  an 
abandoned  mine  located  in  southern  Illinois,  at- 
tempting to  demonstrate  practical  means  of  abat- 
ing pollution  from  coal  mine  mineral  wastes.  The 
site  included  a  refuse  pile  occupying  approximate- 
ly 40  acres  and  a  slurry  lagoon  complex  of  50  acre. 
The  project  consists  of  two  phases.  Phase  I,  re- 
ported herein,  describes  the  characteristics  and 
acid  formation  rate  of  the  refuse  pile.  The  average 
rate  of  acid  formation  for  this  refuse  pile  is  198 
pounds  of  acidity,  as  CaC03,  per  acre  per  day. 
Acid  contribution  from  the  slurry  lagoons  was  not 
determined  but  appears  to  be  negligible.  As  an 
abatement  measure,  a  number  of  experimental 
vegetative  covers  were  tested.  Grass  was  success- 
fully established  with  and  without  the  use  of  top- 
soil,  weathering  well  for  one  year.  The  long-term 
effects  of  establishing  a  grass  cover  directly  on  the 
refuse  without  the  use  of  topsoil  are  not  known  at 
this  time.  Phase  II,  currently  in  progress,  will  im- 


plement specific  remedial  procedures  for  the  en- 
tire site,  to  be  followed  by  a  monitoring  program 
that  will  determine  the  degree  of  pollution  abate- 
ment. (EPA  abstract) 
W72-03785 


SYSTEMATIC  FOLLOW-UP  STUDY  OF  THE 
CUMULATION  OF  POLIOMYELITIC  AND 
OTHER  ENTERIC  VIRUSES  IN  WASTE 
WATER, 

Ustav  Epidemiologic  a  Mikrobiologie,  Prague  (C- 

zechoslovakia). 

N.  Vaneckova,  J.  Koza,  and  V.  Mikesova. 

Cesk  Epidemiol  Mikrobiol  Imunol.  20  (1):  18-26. 

Map.  1971.  Russian  and  English  summaries. 

Identifiers:         Circulation,         Coxsackievirus, 

Echovirus,  Enteric,  Follow-Up,  Myelitic,  Polio, 

Systematic,  Viruses,  Waste. 

Results  of  an  investigation  of  waste  water  samples 
collected  from  Nov.  1962  to  Oct.  1966  are 
presented.  In  10  selected  regions,  229  samples 
were  collected  from  which  96  strains  were  iso- 
lated, including  44  poliomyelitic,  20  ECHO  and  8 
Coxsackie  strains;  24  strains  remained  untypable. 
Wild  poliovirus  strains  were  seen  in  waste  water  of 
2  regions-Copyright  1971,  Biological  Abstracts, 
Inc. 
W72-03812 


ENVIRONMENTAL  CONTAMINATION  BY 
MERCURY  (HG  SERIES  NO.  12):  I.  INOR- 
GANIC AND  METHYLMERCURY  IN  THE 
WASTE  OF  CHEMICAL  FACTORIES  AND 
RESULTING  WATER  POLLUTION, 
Tokyo  Dental  Coll.  (Japan). 
Hiroshi  Aoki. 

Jap   J   Hyg.   24  (5/6):   536-545.   DJus.    1970.   In 
Japanese  with  English  summary. 
Identifiers:   Chemical,   Contamination,   Environ- 
mental,  Factories,   Inorganic,  Japan,   Mercury, 
Methyl,  Pollution,  Waste. 

Industrial  waste  disposal  was  examined  and  the 
total  mercury  (Hg)  and  methylmercury  concentra- 
tion was  determined.  In  an  aldehyde  factory, 
acetaldehyde  synthesis  from  acetylene  using  an 
Hg  catalyst  produced  0.10-0.93  ppm  of  methylmer- 
cury in  wash  water.  After  effective  disposal, 
methylmercury  was  no  longer  detected  in  the  final 
waste  water  remains.  In  a  soda  factory,  total  Hg 
contained  in  waste  water  was  1/10  that  of  the  al- 
dehyde factory,  with  no  methylmercury  detecta- 
ble, the  sludge  (brine  mud)  precipitated  and  fil- 
tered from  the  circulating  brine  of  a  brine  factory 
contained  40-200  ppm  of  total  Hg  and  around  0.001 
ppm  of  methylmercury.  In  vinyl  chloride  monomer 
synthesis  from  acetylene,  0.01-0.11  ppm  of  total 
Hg  was  found  in  alkaline  wash  water  from  the 
reaction  tower,  of  which  0.001  ppm  was  detected 
as  methylmercury.  In  each  factory,  the  final  waste 
water  flowing  into  the  river  contained  less  than 
0.01  ppm  of  Hg  with  no  detectable  methylmercury 
at  the  time  of  survey  in  1966-68.  Checking  concen- 
tration alone  is  not  reliable,  as  the  reduction  of  Hg 
concentration  by  dilution  in  non-contaminated 
water  may  occur.  Thus,  the  total  quantity  of  Hg 
flowing  into  the  river  per  day  or  per  mo.  is  the  key 
point  for  surveillance-Copyright  1971 .  Biological 
Abstracts,  Inc. 
W72-03814 


A  RAPID  TECHNIQUE  FOR  LOCALIZING 
POLLUTION  LN  SEA  AND  BRACKISH  WATERS 
(THE  CONTINUOUS  DETERMINATION  OF 
DISSOLVED  OXYGEN), 

C.  Armangau,  and  A.  Caumette. 

SciPeche.  183:11-18.  Mus.  1969. 

Identifiers:  Brackish,  Detection,  Determination, 

Dissolved,  Localizing,  Oxygen,  Pollution.  Rapid, 

Sea,  Technique. 

This  technique  is  a  rapid  means  for  detecting  pol- 
luted zones.  Accidents  caused  by  a  share  drop  in 
02  level  may  be  presented  and  important  informa- 
tion about  the  development  of  02  levels  as  a  func- 
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tion  of  lime  may  be  obtained.  It  enables  a  better 
understanding  of  life  conditions  in  the  waters  and 
thus  will  help  to  prevent  their  complete  depopula- 
tion in  certain  summers.~Copyright  1971,  Biologi- 
cal Abstracts,  Inc. 
W72-03817 


STUDIES  ON  THE  ARTIFICIAL  RADIOACTIVI- 
TY OF  FISH  IN  1967  AND  1968, 

Rostock  Univ.  (East  Germany).  Institut  fuer  Hy- 
giene. 

F.  Randow,  and  H.  A.  Schulze. 
Nahrung.  15  (1):  81-89.  1971.  English  and  Russian 
summaries. 

Identifiers:  Abramis-Brama,  Artificial,  Bream, 
Esox-Lucius,  Fish,  Food,  Human,  Pike,  Radioac- 
tivity. 

In  1967-1968,  90Sr,  137Cs  and  total  beta-activity 
were  measured  in  the  flesh  of  fresh-water  fish 
from  lakes  in  the  N  districts  of  the  German 
Democratic  Republic  (Mecklenburg)  and  of  salt- 
water fish  from  the  Baltic  and  the  North  Atlantic. 
Total  beta-activity  of  the  samples  amounted  to 
2100-3100  pCi/kg.  Radioanalysis  revealed  the  fol- 
lowing mean  contaminations:  bream  (Abramis 
brama),  6  pCi90Sr/kg  and  332  pCil37Cs/kg;  pike 
(Esox  lucius),  2  pCi90Sr/kg  and  450  pCil37Cs/kg. 
Salt-water  fish  contained  1-7  pCi90Sr/kg  and  120 
pCil37Cs/kg  (Baltic)  or  24  pCil 37Cs/kg  (North  At- 
lantic). The  90Sr  content  of  the  bones  varied 
between  1 .0-2.0  pCi/g  Ca  (fish  from  the  Baltic)  and 
4.0-6.4  pCi/g  Ca  (fresh-water  fish).  By  way  of  fish 
consumption,  the  population  of  the  northern  dis- 
tricts ingests  22  pCi90Sr  and  1120 
pCil36Cs/capita/yr,  which  is  nearly  0.1%  of  the 
maximum  allowance  of  yearly  activity  uptake. -- 
Copyright  1971 ,  Biological  Abstracts,  Inc. 
W72-03818 


OCCURRENCE  AND  PERSISTENCE  OF 
PICLORAM  IN  GRASSLAND  WATER 
SOURCES, 

Texas  A  and  M  Univ.,  College  Station.  Dept  of 

Range  Science. 

R.  H.  Haas,  C.  J.  Scifres,  M.  G.  Merkle,  R.  R. 

Hahn,  and  G.  O.  Hoffman. 

Weed  Res.  11  (1):  54-62.  Illus.  1971.  French  and 

German  summaries. 

Identifiers:    Chromatography,    Gas,    Grassland, 

Herbicide,  Picloram,  Rainfall,  Runoff,  Water. 

At  2  wk  following  application,  concentrations  of 
picloram  in  surface  runoff  water  collected  ad- 
jacent to  a  South  Texas  grassland  treated  with  1.1 
kg/ha  ranged  from  0.055  to  0.184  ppm  as  detected 
by  gas  chromatography.  Picloram  in  surface  ru- 
noff water  diminished  with  time  and  amount  of 
rainfall  as  a  decay  function.  Picloram  was  not  de- 
tectable in  a  flowing  stream  0.8  km  below  a  32-ha 
area  treated  with  1.1  kg/ha.  Residual  picloram  was 
not  detected  in  domestic  water  wells  at  any  time 
up  to  2  yr  following  treatment  of  adjacent  areas 
with  1.1  kg/ha.  Dissipation  of  picloram  from 
treated  livestock-watering  ponds  was  concentra- 
tion-dependent, with  the  final  losses  resulting  lar- 
gely from  dilution.  Initial  loss  rates  in  the  ponds 
ranged  from  14  to  18%/day  but  decreased  to  less 
than  1%/day  at  100  days  following  treatment. 
After  100  days,  when  the  concentrations  were  less 
than  0.005  ppm,  the  primary  changes  in  picloram 
content  appeared  to  be  due  to  dilution  from  rain- 
fall or  to  concentration  by  runoff  from  adjacent 
treated  areas.-Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-03819 


THE  MOBILITY  OF  PHOSPHORUS,  POTASSI- 
UM, AND  CALCIUM  IN  A  FOREST  SOIL, 

Washington     Univ.,     Seattle.     Coll.     of     Forest 

Resources. 

Hans  Riekerk. 

Soil  Sci  Soc  Amer  Proc.  35  (2):  350-356.  Illus.  1971 . 

Identifiers:alcium,   Forest,   Leachates,   Mobility, 

Movement,    Nutrition,    Phosphorus,    Potassium, 

Pseudotsuga-Menziesii,    -G,    Radio,    Rain,    Soil, 

Tracers. 


A  study  was  made  to  evaluate  the  movement  of 
nutrient  elements  in  rainwater  percolating  through 
a  well-drained  Douglas-fir  (Pseudotsuga  Menziesii 
(Mirb.)  Franco)  forest  soil.  Radiotracers  of  P,  K, 
and  Ca  mixed  with  stable  elements,  were  applied 
to  the  forest  floor  simulating  rainwash  input, 
Leachates  from  tension  lysimeters  were  collected 
periodically  and  analyzed  for  nutrient  and  tracer 
contents.  Trees  and  soil  were  sampled  and 
analyzed  at  the  end  of  the  experimental  period. 
The  data  showed  large  coefficients  of  variation 
typical  of  biological  materials.  Twenty  percent  of 
the  labeled  P  leached  through  the  forest  floor  dur- 
ing the  yr,  representing  10%  of  the  total  P  move- 
ment with  rain  water.  Similarly,  8%  of  labeled  K, 
representing  27%  of  leached  K,  and  2%  of  labeled 
Ca,  representing  5%  of  leached  Ca,  moved  an- 
nually with  rain  water  through  the  forest  floor. 
Comparable  leaching  values  through  the  top  20  cm 
of  mineral  soil  were  a  thousand  times  less,  but 
with  most  of  Ca  and  least  of  P  released.  These  data 
were  related  to  forest  soil  contents  and  indicated 
the  elemental  mobility  to  be  dependent  on  the 
physico-chemical  properties  of  the  forest  soil,  as 
well  as  the  ionic  properties  and  biological  func- 
tions of  the  nutrient  elements. -Copyright  1971, 
Biological  Abstracts,  Inc 
W72-03825 


MONITORING      WATER      POLLUTION      BY 
REMOTE  SENSING, 

Wisconsin  Univ.,  Madison.   Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  07B. 
W72-03862 


AERIAL      PHOTOGRAPHY      FOR      WATER 
RESOURCES  STUDIES, 

Wisconsin  Univ.,  Madison.   Dept.   of  Civil  En- 
gineering. 
For  primary  bibliographic  entry  see  Field  07B. 

W72-03863 


A  STATISTICALLY  BASED  MATHEMATICAL 
WATER  QUALITY  MODEL  FOR  A  NON- 
-ESTUARINE  RIVER  SYSTEM, 

Stevens  Inst,  of  Tech.,  Hoboken,  N.  J.  Dept.  of 

Economics    of    Engineering    and    Management 

Science. 

M.  A.  Tirabassi. 

Water  Resources  Bulletin,  Vol  7,  No  6,  p  1221- 

1237, December  1971. 7fig,6tab,  18ref. 

Descriptors:  'Water  quality,  'Path  of  pollutants, 
'Statistical  models,  Mathematical  models,  Simula- 
tion analysis,  Statistics,  Statistical  methods, 
Rivers. 

A  mathematical  model  has  been  formulated 
through  the  use  of  the  mathematical  statistics,  for 
the  purpose  of  predicting  river  water  quality 
without  reference  to  the  causal  chemical,  biologi- 
cal and  physical  relationships.  This  is  a  'black  box' 
approach  wherein  with  a  known  input,  one  may  re- 
liably predict  the  output.  The  use  of  a  statistical 
method  for  predicting  river-water  quality  can  pro- 
vide accurate  predictive  information  with  a 
minimum  of  time  and  money  expended  if  a  suffi- 
ciently large  data  base  is  available  for  the  river 
system  in  question.  The  formulation  procedure, 
data  collection  requirements,  model  hypothesis 
testing  and  significance  procedures,  and  finally 
validation  methods  employed  in  verifying  the  final 
model  equations  are  given.  (Knapp-USGS) 
W72-03877 


QUAL  1  -  SIMULATION  OF  WATER  QUALITY 
IN  STREAMS  AND  CANALS  -  PROGRAM 
DOCUMENTATION  AND  USERS  MANUAL. 

Texas  Water  Development  Board,  Austin. 
Systems  Engineering  Div. 

Available  from  NTIS  as  PB-202  973,  $3.00  in  paper 
copy,  $0.95  microfiche.  Texas  Water  Development 
Board  Final  Report  (EPA-OWP-TEX-QUAL  1), 
September  1970.  79  p,  8  fig. 


Descriptors:  *Water  quality,  'Streams,  'Canals, 
'Mathematical  models,  Forecasting,  Water  tem- 
perature, Biochemical  oxygen  demand,  Dissolved 
oxygen,  Equations,  Advection,  Diffusion,  Input- 
output  analysis,  System  analysis,  Computer  pro- 
grams. 

A  mathematical  model  is  described  for  use  in 
simulating  water  quality  behavior  of  streams  and 
canals.  The  spatial  and  temporal  variations  of  tem- 
perature, biochemical  oxygen  demand,  dissolved 
oxygen,  and  conservative  minerals  can  be  pre- 
dicted on  an  hourly  basis  utilizing  the  one-dimen- 
sional form  of  the  advection-diffusion  transport 
equation.  Instructions  are  provided  for  program 
usage,  imput-output  descriptions,  program 
description  and  listing,  variable  name  definitions, 
and  flow  charts  of  program  logic.  (Woodard- 
USGS) 
W72-03880 


BIOCHEMICAL  OXYGEN  DEMAND  IN  THE 
DNDZPER-BUG  ESTUARTNE  AREA  (BIOK- 
HEVHCHESKOYE  POTREBLENIYE 

KISLORODA  V  DNEPRO-BUGSKOY  UST- 
'YEVOY  OBLASTI), 

State  Oceanographic  Inst.,  Moscow  (USSR). 
Ye.  P.Kirillova. 

In:  Gidrologiya  i  Gidrokhimiya  morey  i  usl'yev 
rek;  Gosudarstvennyy  Okeanograficheskiy  In- 
stitut Trudy,  No  98,  p  222-229,  1970.  2  fig,  3  tab,  12 
ref. 

Descriptors:  'Biochemical  oxygen  demand, 
'Water  properties,  'Water  pollution,  Waste  water 
(Pollution),  Sewage,  Organic  matter,  Oxidation, 
Dissolved  oxygen,  Aquatic  environment,  Aquatic 
microorganisms,  Phytoplankton,  On-site  in- 
vestigations. 

Identifiers:  'USSR,  Dnieper  River,  Bug  River, 
Oxidizability. 

On-site  investigations  were  conducted  in  1965-67 
in  the  Dnieper-Bug  estuarine  area  to  determine  the 
amount  of  dissolved  oxygen  removed  from  the 
aquatic  environment  during  the  biochemical  oxida- 
tion of  organic  matter  by  aquatic  microorganisms. 
The  biochemical  oxygen  demand  values,  reported 
as  5-day,  20C,  BOD,  range  from  0.93  to  13.08 
mg/liter.  The  estuarine  area  is  regionalized  on  the 
basis  of  the  5-day  BOD  determinations  and  the 
constants  of  the  consumption  rate.  Higher  5-day 
BOD  values,  related  to  the  surface  waters  of  mid- 
dle and  lower  reaches  of  the  estuary,  are  deter- 
mined by  the  inflow  of  organic  substances  of  al- 
lochthomous  and  planktonic  origin,  respectively. 
The  boundaries  between  the  upper  and  middle 
reaches  vary  slightly  and  are  expressed  more  or 
less  clearly.  During  the  growing  period  of 
phytoplankton  the  boundaries  between  the  middle 
and  lower  reaches  are  missing.  The  stability  of  or- 
ganic matter  is  described  in  terms  of  the  ratio  of  5- 
day  BOD  to  permanganate  oxidizability.  (Josef- 
son-USGS) 
W72-03895 


CHEMICAL  POLLUTION  OF  THE  COASTAL 
WATERS  OF  SEAS  OF  THE  USSR  (K- 
HIMICHESKOYE  ZAGRYAZNENIYE 

PRIBREZHNYKH  VOD  MOREY  SSSR), 
State  Oceanographic  Inst.,  Moscow  (USSR). 
A.  I.  Simonov,  A.  S.  Pakhomova,  A.  K. 
Velichkevich,  and  N.  A.  Afanas'yeva. 
In:  Gidrologiya  i  gidrokhimiya  morey  i  ust'yev 
rek;    Gosudarstvennyy    Okeanograficheskiy    In- 
stitut Trudy,  No  98,  p  212-221 ,  1970.  3  fig,  3  tab,  12 
ref. 

Descriptors:  'Water  pollution  sources,  'Pollu- 
tants, 'Wastes,  'Waste  water  (Pollution),  Waste 
water  disposal,  Sewage,  Chemical  wastes,  Indus- 
trial wastes,  Oil  wastes,  Organic  wastes,  Domestic 
wastes,  Oil,  Phenols,  Organic  compounds,  Heavy 
metals,  Acids,  Chemical  analysis,  Biochemical  ox- 
ygen demand,  Sea  water,  Bottom  sediments. 
Identifiers:  'USSR,  Black  Sea,  Sea  of  Azov, 
Caspian  Sea,  Baltic  Sea,  Barents  Sea,  White  Sea. 
Chemical  pollution,  Oxidizability. 
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Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5B— Sources  of  Pollution 


Because  of  the  development  of  industry  and  the 
growth  of  cities  and  populated  areas,  sea  basins 
have  become  catastrophically  polluted  by 
domestic  and  industrial  waste  waters,  particularly 
in  coastal  zones.  Investigations  conducted  in  1964- 
65  by  local  administrations  of  the  USSR 
Hydrometeorological  Service  under  the  scientific 
direction  of  the  State  Oceanographic  Institute 
have  revealed  extensive  pollution  of  coastal 
waters  in  many  regions  of  the  Black  Sea,  the  Sea 
of  Azov,  the  Caspian,  Baltic,  White,  Barents,  and 
other  seas.  Health  resort  areas  and  regions  vital  to 
the  fishing  industry  in  the  vicinity  of  the  Black 
Sea,  the  Sea  of  Azov,  and  the  Caspian  and  Baltic 
Seas  are  especially  threatened.  The  main  source  of 
pollution  is  waste  water  disposal  in  the  sea.  Almost 
none  of  the  industrial  and  domestic  waste 
discharged  along  populated  coasts  is  treated.  The 
most  dangerous  substances  are  introduced  by  the 
chemical,  cellulose-paper,  petroleum  refining, 
metallurgical,  food,  and  some  light  industries.  The 
main  pollutants  in  these  waters  are  petroleum 
products,  oils,  phenols  and  other  organic  com- 
pounds, acids,  and  heavy  metals.  The  concentra- 
tion of  harmful  substances  in  the  water  and  bottom 
deposits  is  progressively  increasing,  sanitary  con- 
ditions are  deteriorating,  and  the  biological 
productivity  of  the  seas  is  decreasing.  Pollution  is 
extending  far  beyond  the  limits  of  coastal  zones 
into  areas  of  the  open  sea.  Antipollution 
procedures  are  needed  to  drastically  curtail  the 
discharge  of  waste  waters  and  to  provide  for  their 
preliminary  treatment.  (Josef  son-USGS) 
W72-03902 


A  COMPREHENSIVE  STUDY  OF  SAN  FRAN- 
CISCO BAY,  VOLUME  VIII,  SUMMARY  AND 
RECOMMENDATIONS, 

California  Univ.,  Berkeley.  Sanitary  Engineering 

Research  Lab. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-03958 


MERCURY  IN  WASHINGTON  STATE, 

Washington  State  Dept.  of  Ecology,  Olympia.  Of- 
fice of  Technical  Services. 
Ronald  A.  Lee. 
January  1971.  22  p,  9  tab. 

Descriptors:  'Waste  water  (Pollution),  *Water 
analysis,  *Heavy  metals,  *Water  pollution 
sources,  'Washington,  Ecology,  Fish  conserva- 
tion, Pulp  wastes,  Municipal  wastes,  Waste 
identification,  Industrial  wastes. 
Identifiers:  'Mercury,  'Mercury  detection, 
Chlorine  plant  discharges,  Coal  combustion 
releases. 

Mercury  levels  in  selected  industrial  and  municipal 
wastewaters  and  from  environmental  sources  are 
presented.  The  results  contain  a  listing  of  data  col- 
lected to  determine  the  occurrences  and  distribu- 
tion of  mercury  in  Washington  State,  in  ac- 
cordance with  State  regulation  and  control  of  un- 
natural mercury  discharges.  The  amount  of  mercu- 
ry lost  to  waterways  in  each  of  two  mercury  cell 
chlorine-alkaline  plants  exhibited  a  dramatic 
decrease  between  April  and  December,  1970.  Sedi- 
ment samples  from  Bellingham  Bay  in  an  area  im- 
mediately adjacent  to  the  chlorine-alkaline  plant 
outfall  contained  high  mercury  levels  when  com- 
pared to  samples  taken  in  other  areas  of  the  bay.  In 
general,  pulp  and  paper  mill  wastewater  samples 
contained  very  low  levels  of  mercury,  usually  less 
than  1  microgram/1.  The  Georgia-Pacific  pulp  mill 
complex  at  Bellingham  and  the  Weyerhaeuser  mill 
at  Longview  used  caustic  from  the  mercury  cell 
process  and  therefore  were  sampled  on  several  oc- 
casions. Very  rarely  did  mercury  levels  exceed  5 
microgram/1  in  the  discharges  from  these  two  pulp 
mills.  An  area  of  concern  not  yet  fully  defined  is 
the  loss  of  mercury  to  the  air  through  combustion 
of  several  million  tons  of  coal  per  year  at  the  fos- 
sil-fuel power  generating  plant  under  construction 
near  Centralia,  Lewis  County,  Washington. 
Background  mercury  levels  in  Hanaford  Creek 
and  some  of  its  tributaries  at  this  site  are  presently 
being  monitored  to  establish  a  reference  baseline. 


Mercury  residues  from  various  fish  and  shellfish 
tissue  samples  were  consistently  below  the  0.5 
ppm  guideline  set  by  the  Food  and  Drug  Adminis- 
tration as  an  action  level.  (Poertner) 
W72-03974 


INORGANIC  FERTILIZER  AND  PHOSPHATE 
MINING  INDUSTRIES  -  WATER  POLLUTION 
AND  CONTROL. 

Battelle  Memorial  Inst.,  Richland,  Wash. 

Copy  available  from  GPO  Sup  Doc  $1.75; 
microfiche  from  NTIS  as  PB-206  154,  $0.95.  En- 
vironmental Protection  Agency  Water  Pollution 
Control,  Research  Series  No  12020  FPD,  Sep- 
tember 1971,  225p,  48  fig,  23  tab,  88  ref.  EPA 
Grant  No.  12020  FPD. 

Descriptors:  'Fertilizers,  'Industrial  production, 
'Industrial  waste,  Waste  water  disposal,  Waste 
water  treatment,  Water  pollution  control,  Costs, 
Nitrogen  compounds,  Phosphates,  Surveys,  Min- 
ing, Mine  wastes. 

Identifiers:  'Fertilizer  production,  'Phosphate 
rock  production. 

A  state-of-the-art  survey  was  made  of  the  water 
pollution  problems  which  result  from  the  produc- 
tion of  inorganic  fertilizers  and  phosphate  rock. 
Information  required  to  complete  the  study  was 
obtained  through  an  extensive  literature  search, 
questionnaires  sent  to  the  major  fertilizer  produ- 
cers, and  visits  to  selected  production  plants. 
Ninety  eight  plants  representing  thirty  three  dif- 
ferent companies  were  surveyed.  Production 
figures  since  1940  and  estimates  of  production 
through  1980  were  accumulated  for  phosphate 
rock  and  the  major  fertilizer  products.  The 
specific  production  operations  which  are  the  prin- 
cipal generators  of  contaminated  waste  waters 
were  identified,  and  the  waste  water  volumes  and 
compositions  for  each  operation  were  determined 
wherever  possible.  The  capability  of  current 
technology  to  treat  and  control  the  contaminated 
waste  waters  generated  by  the  fertilizer  industry 
was  evaluated.  Problem  areas  where  additional 
research  and  development  effort  is  needed  to  pro- 
vide adequate  control  of  waste  water  discharge 
were  identified.  (EPA  abstract) 
W72-03983 


A  PROPOSAL  TO  DEVELOP  A  PLAN  FOR  THE 
CONSTRUCTION  AND  TESTING  OF  WATER 
POLLUTION  FORECASTING  MODELS, 

Missouri  Univ.,  Columbia.  Dept.  of  Industrial  En- 
gineering. 

G.  S.  Staats,  L.  G.  David,  O.  W.  Miller.  H.  A. 
Knappenberger,  and  K.  C.  Cooper. 
Missouri    Water    Resources    Research    Center, 
Completion  Report,  October  1,  1971.  42  p,  5  fig,  7 
tab,  3  ref ,  2  append.  OWRR  A-040-MO  (1). 

Descriptors:   'Water  pollution  sources,   'Water 
quality,  Streamflow,  'Forecasting,  'Correlation 
analysis,  'Model  studies,  Missouri,  Dissolved  ox- 
ygen, Phosphates,  Coliforms. 
Identifiers:  Cuivre  River  basin  (Mo). 

The  problem  of  water  pollution  control  requires 
that  a  study  be  made  to  determine  the  extent  of  ef- 
forts being  presently  expended  to  measure  water 
quality  and  to  evaluate  the  effectiveness  of  exist- 
ing data  as  a  predictor  of  the  level  of  stream  pollu- 
tion. Data  pertaining  to  water  quality  in  the  river 
basins  in  Missouri  are  being  obtained  by  a  state 
and  a  federal  agency.  This  study  summarizes  the 
data  being  obtained  and  presents  the  results  of  an 
initial  investigation  of  the  correlations  among  four 
variables:  rate  of  stream  flow,  dissolved  oxygen, 
total  phosphate  and  total  coliform  bacteria.  Total 
coliform  bacteria  correlated  very  highly  with  the 
rate  of  stream  flow.  A  step-by-step  procedure  is 
proposed  for  developing  and  evaluating  a  com- 
prehensive forecasting  model  to  determine  the  sig- 
nificant variables  that  would  be  effective  in 
forecasting  the  degree  of  pollutant  concentration 
in  streams. 
W72-03986 


QUALITY     OF     STORMWATER     DRAINAG 
FROM  URBAN  LAND, 

Rex  Chainbelt,  Inc.,  Milwaukee,  Wis.  Ecoloj 

Div. 

E.  H.  Bryan. 

Paper  presented  at  the  Seventh  American  Wat 

Resources     Conference,     October     28,     197 

Washington,  D.C.  11  p,  1  fig,  7  tab,  12  ref.  OWR 

A-034-NC  (3). 

Descriptors:  'Water  pollution  sources,  'Urbaniz 
tion,  'Storm  runoff,  'Pollutant  identificatio 
'North  Carolina,  Cities,  Organic  matter,  Pes 
cides.  Solid  wastes,  Dissolved  solids,  Phosphate 
Chlorides,  Data  collections,  Chemical  analysi 
Surface  waters. 
Identifiers:  'Urban  hydrology,  'Durham  (NC). 

Urban  stormwater  (from  a  1,067-acre  draina 
basin  in  Durham,  N.C.  with  a  population  densi 
of  9  persons  per  acre)  produced  an  annual  BC 
load  approximately  equal  to  the  contribution  of 
secondary  wastewater  treatment  plant  effluei 
Total  organic  matter  (COD)  exceeded  the  amou 
in  raw  sanitary  sewage  from  a  residential  area 
the  same  size.  Mean  basin  yields  (lb/acre/da 
were:  BOD  0.23,  COD  2.85,  Total  Solids  43 
Volatile  Total  Solids  4.8,  Total  Phosphate  0.01  a 
Chloride  0.20  (as  NaCl).  The  yield  of  le 
presumed  to  originate  from  internal  combusti 
engines  operating  on  and  near  the  basin  was  0.0 
lb/acre/day.  The  concentration  of  total  pesticid 
(Dieldrin;  p,  p'DDE;  o,p-DDT;  p.p'DDD  a 
p.p'DDT)  weighted  for  flow  significance  was  es 
mated  to  be  1.2  parts  per  billion.  The  major  lor 
term  pollutional  impact  on  a  project 
downstream  reservoir  was  considered  to  be  t 
fixed  solids  residue  and  long-term  oxygen  dema 
(COD).  (Woodard-USGS) 
W72-03995 


DEVELOPMENT  OF  A  SIMULATION  MODI 
FOR  STORMWATER  MANAGEMENT, 

Metcalf  and  Eddy,  Inc.,  Palo  Alto,  Calif. 
J.  A.  Lager,  R.  P.  Shubinski,  and  L.  W.  Russell. 
Journal  of  Water  Pollution  Control  Federatic 
Vol  43,  No  12,  p  2424-2435,  December  1971.  9  f 
1  tab,  4  ref.  FWQA-14-1 2-501 ,  -502,  and  -503. 

Descriptors:  'Simulation  analysis,  'Urbanizatic 
'Storm  runoff,  'Rainfall-runoff  relationshi] 
'Computer  programs,  Sewers,  Storm  dran 
Water  yield,  Hydrographs,  Water  quality,  Wa 
pollution  sources,  Mathematical  models. 
Identifiers:  'Urban  hydrology. 

A  comprehensive  simulation  model  is  capable 
representing  urban  stormwater  runoff  phenome 
in  quality  and  quantity.  Hydrographs  and  pollu 
graphs  (time  varying  quality  concentration  or  m; 
values)  were  generated  from  points  of  origin 
real  time  sequence  to  points  of  disposal  with  u 
options  for  intermediate  storage  and/or  treatmi 
facilities.  Incorporated  dry-weather  flow  routii 
permit  the  evaluation  of  both  combined  a 
separate  sewerage  systems.  Internal  cost  routii 
and  receiving  water  quality  assisted  in  the  dir 
cost  benefit  analysis  of  alternate  programs 
water  quality  enhancement.  (Knapp-USGS) 
W72-04022 


ULTRAMICRO  ANALYSIS  OF  EXPLOSIVES 
SEA  WATER, 

Naval  Ordnance  Lab.,  Silver  Spring.  Md 
For  primary  bibliographic  entry  see  Field  05  A. 
W72-04037 


DOSAG-I,  SIMULATION  OF  WATER  QUALF 
IN  STREAMS  AND  CANALS.  PROGR> 
DOCUMENTATION  AND  USERS  MANUAL. 

Texas  Water  Development  Board,  Ausi 
Systems  Engineering  Div. 

Available  from  NTIS,  Springfield,  Va  22151 
PB-202  974.  $3.00  in  paper  copy;  $0.95 
microfiche.  Texas  Water  Development  Board  1 
port  EPA-OWP-TEX-DOSAG-1.  September  19 
51  p,  7  fig,  3  tab,  7  ref. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 

Effects  of  Pollution — Group  5C 


Descriptors:  'Water  quality,  'Streams,  'Mathe- 
matical models,  'Dissolved  oxygen,  'Forecasting, 
Computer  programs,  Input-output  analysis, 
Streamflow,  Flow  rates,  Systems  analysis, 
Methodology. 
Identifiers:  'Water  quality  predictions. 

A  mathematical  model  was  developed  to  calculate 
the  biochemical  oxygen  demand  and  the  minimum 
dissolved  oxygen  concentration  in  a  particular 
stream  system.  The  minimum  dissolved  oxygen 
concentration  in  the  stream  system  may  be 
checked  against  a  prespecified  target  level  dis- 
solved oxygen  concentration.  If  the  minimum  dis- 
solved oxygen  level  is  below  the  target  dissolved 
oxygen  level,  the  program  will  compute  the 
required  amount  of  flow  augmentation  to  bring  the 
dissolved  oxygen  level  up  to  the  target  level  in  the 
enure  system.  The  user  of  the  program  specifies 
the  locations  within  the  stream  system  at  which 
dilution  water  is  available  for  flow  augmentation. 
The  program  is  designed  to  be  run  for  varying  cli- 
matic and  hydrologic  conditions  during  a  12-month 
period.  Thus,  it  is  possible  to  enter  up  to  12  dif- 
ferent temperatures  and  corresponding  discharges 
to  each  of  the  headwaters  within  the  stream 
system  being  modeled.  This  model  (DOSAG-I)  is 
quite  flexible  and  can  be  adapted  to  any  stream 
system.  One  major  restriction  is  that  large  im- 
poundments such  as  reservoirs  cannot  be  con- 
sidered by  this  program.  (Woodard-USGS) 
W72-04047 


VOLATILE  ACID  PRODUCTION  BY  CLOS- 
TRIDIUM BOTULINUM  TYPE  F, 

National  Communicable  Disease  Center,  Atlanta, 

Ga. 

C.  W.  Moss,  R.  T.  Howell,  D.  C.  Farshy,  V.  R. 

Dowell,  and  J.  B.  Brooks. 

Canadian  Journal  of  Microbiology,  Vol  15,  1970,  p 

421-425. 1  fig,  2  tab,  17  ref. 

Descriptors:  'Clostridium,  'Pathogenic  bacteria, 
Laboratory  tests,  Gas  chromatography,  Pollutant 
identification,  Water  pollution  sources,  'Bacteria. 
Identifiers:  'Volatile  fatty  acids.  Proteolytic 
strains,  Non-proteolytic  strains. 

Recent  studies  have  shown  that  Clostridium  botu- 
linum  type  F  is  widely  distributed  in  nature.  Since 
the  original  isolation  from  liver  paste  in  the  Danish 
Island  of  Langeland,  it  has  been  recovered  from 
various  marine  sources  and  from  soil  in  Argentina. 
Both  proteolytic  and  non-proteolytic  strains  have 
been  observed.  Recently,  gas-liquid  chromatog- 
raphy (g.l.c.)  has  yielded  impressive  amounts  of 
new  data  on  the  Clostridia.  Several  workers  have 
determined  the  volatile  fatty  acid  pattern  of  vari- 
ous Clostridium  species;  however,  only  a  limited 
number  of  strains  of  each  species  were  examined. 
A  study  has  been  concluded  in  which  the  volatile 
fatty  acid  production  of  10  isolates  of  C.  botulinum 
type  F  has  been  analyzed  by  g.l.c.  The  proteolytic 
activity  and  volatile  fatty  acid  production  of  10 
isolates  of  Clostridium  botulinum  type  F  from 
diverse  geographical  locations  were  determined. 
Two  of  the  10  strains  were  non-proteolytic,  3  were 
slightly  proteolytic,  and  5  were  strongly 
proteolytic.  The  non-proteolytic  cultures  and  the 
slightly  proteolytic  cultures  produced  acetic  and 
butyric  acid.  The  strongly  proteolytic  cultures 
produced  mainly  acetic,  butyric,  isobutyric,  and 
isovaleric  acid,  and  small  to  trace  amounts  of 
propionic,  isocaproic,  and  caproic  acid.  The  rela- 
tive amounts  of  the  various  acids  produced  were 
markedly  influenced  by  the  growth  medium.  The 
addition  of  glucose  to  the  growth  medium  caused 
an  increase  in  the  relative  amount  of  butyric  acid 
and  a  decrease  in  isobutyric  and  isovaleric  acid. 
(Goessling-Texas) 
W72-04060 


OIL  AND  GAS   WELLS-POTENTIAL   POLLU- 
TERS OF  THE  ENVIRONMENT, 

Bureau  of  Mines,  Bartlesville,  Okla.  Bartlesville 

Petroleum  Research  Center. 

A.G.Collins. 


Journal  Water  Pollution  Control  Federation,  Vol 
43,  No  12,  December  1971,  p  2383-2393,  3  fig,  3 
tab,  34  ref. 

Descriptors:  Water  pollution  sources,  'Oil  wells, 
'Drilling,  Drilling  fluids,  Mud,  Brines,  Chemicals, 
Subsurface  water,  Surface  runoff,  Waste  water 
disposal,  Deep  wells,  Lagoons. 

No  detailed  studies  have  been  made  of  the  ways  in 
which  drilling  fluids,  drilling  muds,  well  cuttings 
and  well  treatment  chemicals  may  contribute  to 
pollution.  The  possibilities  and  mechanisms  by 
which  these  substances  can  contaminate  ground  or 
surface  water  are  discussed  in  detail.  The 
mechanisms  by  which  the  brines,  crude  oil  or  gas 
may  infiltrate  and  pollute  ground  water  are  shown. 
The  chemicals  used  in  the  well  drilling  operation 
are  enumerated  and  some  of  the  ecological  impli- 
cations presented.  Current  disposal  techniques  are 
discussed  and  the  pollution  potential  is  pointed 
out.  The  conclusions  of  this  review  of  the  pollution 
potential  of  oil  and  gas  well  drilling  are:  (1)  the 
amount  of  pollution  resulting  from  this  sort  of 
operation  needs  evaluation;  (2)  improved  methods 
are  needed  to  abate  or  prevent  pollution  from  this 
source;  (3)  permanent  disposal  techniques  are 
required  for  the  residues  of  well  drilling;  (4)  geo- 
chemical  research  is  needed  to  determine  what 
happens  within  a  salaquifer  used  for  disposal  and 
what  happens  to  related  salaquifers;  and  (5)  sedi- 
mentary basins  contain  saline  waters  that  are  en- 
riched in  valuable  elements,  the  recovery  of  which 
may  offset  the  cost  of  disposal.  (Goessling-Texas) 
W72-04069 

5C.  Effects  of  Pollution 


INDUSTRIAL,  DOMESTIC,  AND  RIVER 
BIOCHEMICAL  OXYGEN  DEMAND  LOADING 
SOURCES  IN  GRAYS  HARBOR, 

Washington  State  Dept.  of  Ecology,  Olympia. 
Merley  F.  McCall. 

Washington  Department  of  Fisheries,  Grays  Har- 
bor Cooperative  Water  Quality  Study  1964-1966, 
Technical  Report  7,  April  1971,  p  100-111.  1  fig,  6 
tab,  9  ref. 

Descriptors:  'Water  pollution  sources, 
'Biochemical  oxygen  demand,  'Surveys,  'Ef- 
fluents, 'Pulp  wastes,  'Organic  wastes,  Water 
pollution  control,  Dissolved  oxygen,  Waste  as- 
similative capacity,  Washington,  Water  quality, 
Industrial  wastes,  Sewage  effluents,  Pulp  and 
paper  industry,  Waste  water  disposal. 
Identifiers:  'Grays  Harbor  Washington,  'Seafood 
processing  wastes. 

An  estimation  was  made  of  the  Biochemical  Ox- 
ygen Demand  (BOD)  loading  being  discharged  to 
the  Grays  Harbor,  Washington  estuary.  All  known 
wastes  were  quantitated  by  specific  surveys  or  by 
a  review  of  the  operational  records  of  the  industry. 
The  sources  inventoried  included  wastes  from 
three  pulp  and  paper  mills,  a  lumber  company,  five 
plywood  mills,  six  fish  companies,  three  domestic 
sewage  faculties  and  the  contribution  of  four 
major  river  systems  emptying  into  the  harbor.  An 
average  of  approximately  500,000  pounds  per  day 
of  BOD  is  being  discharged  into  Grays  Harbor. 
Over  90%  of  this  total  is  contributed  by  the  pulp 
and  paper  industry,  5%  by  the  four  rivers  flowing 
into  the  harbor,  and  less  that  1%  by  the  remaining 
waste  sources.  (LeGore- Washington) 
W72-03520 


ENVIRONMENTAL  EXPERIENCE  WITH 
RADIOACTIVE  EFFLUENTS  FROM  OPERAT- 
ING NUCLEAR  POWER  PLANTS, 

Environmental    Protection    Agency,    Cincinnati, 

Ohio. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-03524 


CHRONIC  EFFECTS  OF  LOW  DISSOLVED  OX- 
YGEN CONCENTRATIONS  ON  THE  FATHEAD 
MINNOW  (PIMEPHALES  PROMELAS), 

Environmental  Protection  Agency,  Duluth,  Minn. 
National  Water  Quality  Lab. 

Journal  of  the  Fisheries  Research  Board  of 
Canada  Vol  28,  p  1119-1123,  1971,  1  fig,  3  tab,  9 
ref. 

Descriptors:  'Fish,  'Dissolved  oxygen,  'Fish 
reproduction,  'Life  cycles,  'Bioassay,  'Water 
pollution  effects,  Minnows,  Impaired  water  quali- 
ty, 'Toxicity,  Juvenile  fishes. 

Fathead  minnows  were  exposed  to  constant  dis- 
solved oxygen  concentrations  (1.0-5.0)  mg/liter  for 
11  months.  The  number  of  eggs  produced  per 
female  was  reduced  at  2.0  mg/liter;  no  spawning 
occurred  at  1.0  mg/liter.  Fry  growth  was  reduced 
significantly  at  all  concentrations  below  the  con- 
trol (7.9  mg/liter).  Fry  survival  was  reduced  at  4.0 
mg/liter  and  lower  dissolved  oxygen  concentra- 
tions; 18%  of  the  survivors  at  4.0  mg/liter  were 
deformed.  The  time  required  for  hatching  was  in- 
creased at  successively  lower  oxygen  concentra- 
tions by  as  much  as  50%  from  5.0  under  control 
conditions  to  7.8  days  at  2.0  mg./liter,  but  no  effect 
on  percentage  hatch  was  observed.  (EPA  abstract) 
W72-03525 


EFFECT  OF  HIGH  WINTER  WATER  TEM- 
PERATURES ON  ADULT  EMERGENCE  OF 
AQUATIC  INSECTS, 

Environmental  Protection  Agency,  Duluth,  Minn. 

National  Water  Quality  Lab. 

Alan  V.  Nebeker. 

Water  Research  Vol  5,  p  777-783,  1971,  5  fig,  13 

ref. 

Descriptors:  'Temperature,  Aquatic  insects, 
Stoneflies,  Mayflies,  Caddisflies,  Diptera,  Larvae. 
Identifiers:  'Emergence. 

The  larvae  of  10  species  of  aquatic  insects 
(Trichoptera,  Plecoptera,  Ephemeroptera,  and 
Diptera)  were  subjected  to  unreasonable  high 
winter  water  temperatures  in  the  laboratory  from 
November  to  July.  The  stonefly  (Pteronarcys 
dosata)  and  the  burrowing  mayfly  (Hexagenia  lim- 
bata)  emerged  in  January,  5  months  earlier  than 
their  natural  June  emergence  time.  All  other  test 
species  exhibited  similar  premature  emergence 
under  test  conditions.  The  time  between  emer- 
gence of  males  and  females  was  increased  by  in- 
creased water  temperatures.  (EPA  Abstract) 
W72-03526 


MULTD7LICATION  OF  CLOSTRIDIUM  BOTU- 
LINUM TYPE  E  IN  THE  GREAT  LAKES  -  CASE 
STUDY  OF  GREEN  BAY,  WISCONSIN, 

Wisconsin    Univ.,    Madison.    Water    Resources 
Center. 
H.  Sugiyama. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-206  122,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Technical  Completion  Report, 
1971.  22  p,  5  tab,  16  ref.  OWRR  A-026-WIS  (1),  14- 
01-0001-3050,  14-01-0001-3250. 

Descriptors:  'Ecology,  'Aquatic  plants,  'Bac- 
teria, 'Toxins,  'Invertebrates,  Shores,  Freezing, 
Fish,  Lakes,  Wisconsin. 

Identifiers:  'Clostridium  botulinum  type  E,  'Food 
poisoning,  Green  Bay  (Wis). 

Green  Bay  was  taken  as  the  model  to  study  the 
source  of  Clostridium  botulinum  type  E  which 
contaminates  fish  of  the  Great  Lakes  to  create  a 
botulism  hazard.  Certain  bottom  deposits  held  in 
the  laboratory  after  a  freeze-thaw  treatment  sup- 
ported the  growth  of  type  E  (50  or  more  fold  in- 
crease in  most  probable  numbers).  Without  the 
freeze  treatment  the  specimens  did  not  support 
growth.  Productive  samples  always  contained 
vegetation  and  were  those  collected  during  the 
warm  months.  When  placed  in  columns  to  obtain 
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depth,  artificially  induced  anaerobic  conditions 
were  not  needed.  Emphasis  is  placed  on  the 
similarity  of  the  type  E  data  to  the  ecology  of  C. 
botulinum  type  C,  the  cause  of  western  duck 
sickness.  The  primary  substrates  in  which  type  E 
multiplies  is  believed  to  be  the  macro-inver- 
tebrates associated  with  the  aquatic  vegetation 
that  grow  in  the  shallow  shore  line  of  Green  Bay. 
Laboratory  data  are  interpreted  in  terms  of  the 
situation  that  could  occur  in  nature. 
W72-03528 


STREAM  FAUNAL  RECOVERY  AFTER  MAN- 
GANESE STRIP  MINE  RECLAMATION, 

Virginia  State  Cooperative  Fishery  Unit, 
Blacksburg. 

Kenneth  B.  Cumming,  and  Donley  M.  Hill. 
Available  from  GPO  as  EP2.10:18050D0H06/71 
NTIS  $0.95  in  microfiche.  Environmental  Protec- 
tion Agency,  Water  Pollution  Control  Research 
Series,  18050  DOH,  June  1971.  36  p,  16  fig,  14  ref. 
EPA  program  18050  DOH. 

Descriptors:  *Reclamation,  *Aquatic  animals, 
♦Water  pollution  effects,  *Strip  mines,  Man- 
ganese, Streams,  Fish,  Turbidity,  Mine  wastes, 
Benthic  fauna.  Silting,  Heavy  metals,  Water  pollu- 
tion control,  Toxicity,  Particle  size.  Suspended 
load,  Virginia. 

Identifiers:  *Biological  community  recovery, 
South  Fork  Holston  River  (Va),  Slemp  Creek  (Va). 

Chemical,  physical  and  biological  monitoring  amd 
assessing  stream  faunal  population  differences 
evaluated  manganese  strip  mine  reclamation  ef- 
fects on  faunal  recovery.  Toxicity  studies,  to 
determine  whether  silt  and  manganese  levels  were 
sufficiently  high  to  limit  fish  survival,  rule  out  the 
possibility  that  incident  levels  of  manganese  can 
be  acutely  toxic  to  the  resident  fish  species.  Fau- 
nal communities  in  streams  draining  partially 
reclaimed  and  unreclaimed  areas  remain  chroni- 
cally suppressed.  Streams  draining  reclaimed 
areas  support  more  dense  and  diverse  faunal  com- 
munities, evidently  due  to  lower  turbidity  and  sil- 
tation  levels.  Rainbow  trout  showed  a  statistically 
slower  growth  rate  in  turbid  than  in  clear  water,  in- 
dicating possible  chronic  exposure  to  high  silt 
levels.  Unreclaimed  and  partially  reclaimed 
streams  have  a  higher  percentage  of  particles  less 
than  0.841  millimeters  in  diameter  than  reclaimed 
and  unaffected  streams.  Although  all  bottom  fauna 
taxa  seem  to  be  affected  equally  by  high  turbidities 
and  siltation  in  unreclaimed  and  partially- 
reclaimed  streams,  the  overall  diversity  is  reduced 
because  of  the  scarcity  of  certain  orders.  Faunal 
recovery  in  the  reclaimed  stream  was  complete  six 
years  after  reclamation.  Partial  reclamation  is  inef- 
fective for  faunal  recovery  or  changing  turbidity 
and  silt  load.  (Jones-Wisconsin) 
W72-03530 


INFLUENCE  OF  ACID  MINE  WATER  ON  THE 
MICROFLORA  OF  SEWAGE, 

West     Virginia      Univ.,      Morgantown.      Water 

Research  Inst. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-03531 


EFFECTS  OF  POLLUTION,  ESPECIALLY 
FROM  FEEDLOTS,  ON  FISHES  IN  THE  UPPER 
NEOSHO  RIVER  BASIN, 

Kansas  State  Univ.,  Manhattan.  Water  Resources 
Research  Inst. 

F.  B.  Cross,  and  L.  M.  Cavin. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-206  125,  $3.00  in  paper  copy. 
$0.95  in  microfiche.  Completion  Report  1971;  50  p, 
6  fig,  7  tab,  16  ref.  OWRR  A-026-KAN  (1). 

Descriptors:  *Fishkill,  *Water  pollution  effects. 
Sampling,  Habitats. 

Identifiers:  *Feedlot  pollution,  "Upper  Neosho 
River  Basin,  Nocomis  asper,  Notropis  rubellus, 
Noturus  nocturnus,  Notorus  placidus,  Notropis 
lutrensis,  Notropis  camurus. 


In  spring,  summer,  and  early  autumn,  1969  and 
1970,  a  total  of  49  collections  of  fish  were  made  at 
17  localities  in  the  upper  Neosho  River  Basin: 
Fifty-three  species  were  recorded,  approximately 
as  many  as  were  known  from  the  same  area  prior 
to  severe  drought  in  the  early  1950's,  establish- 
ment of  three  mainstream  impoundments  in  the 
1960's,  and  severe  pollution  from  feedlots  in  1966- 
67.  Species  lists  were  not  identical  to  those  ob- 
tained in  similar  but  less  intensive  surveys  in  1952 
and  1967.  Changes  in  species  composition  are  at- 
tributable partly  to  effects  of  impoundment  (in- 
cluding introductions  of  some  species)  and  partly 
to  organic  enrichment.  Diversity  indices  are  being 
determined  for  each  collection,  allowing  com- 
parisons among  samples  from  the  same  site  on  dif- 
ferent dates,  between  years,  and  among  localities 
throughout  the  area.  Three  species  known  to  have 
occupied  these  streams  in  the  1950's  were  not 
found  in  1969  or  1970:  the  recently-described  red- 
spot  chub,  Nocomis  asper,  Lachner  and  Jenkins, 
1971;  the  rosyface  shiner,  Notropis  rubellus;  and 
the  freckled  madtom,  Noturus  noctumus.  Several 
additional  species  were  found  only  rarely  in  1969- 
70,  including  the  Neosho  madtom,  Noturus 
placidus,  the  only  species  endemic  to  the  Neosho 
basin.  These  four  and  others  affected  adversely 
are  characteristic  of  clear,  well-oxygenated 
streams  having  clean  gravel  riffles;  their  depletion 
is  most  logically  attributable  to  effects  of  pollu- 
tion. The  two  species  selected  for  detailed  study, 
with  respect  to  differential  trends  in  their  popula- 
tions associated  with  the  period  of  organic  pollu- 
tion, were  the  red  shiner,  Notropis  lutrensis,  and 
the  bluntface  shiner,  Notropis  camurus.  The  red 
shiner  became  more  abundant  and  more 
widespread  within  the  streams  studied,  following 
fish-kills  in  1966-67.  Its  increase  seemingly  oc- 
curred at  the  expense  of  the  bluntface  shiner,  its 
nearest  relative  in  the  Neosho  fauna.  Apart  from 
the  advantage  of  comparing  closely-related  spe- 
cies, the  bluntface  shiner  was  chosen  as  the  'pollu- 
tion intolerant'  form  because  other  species  fitting 
that  description  were  not  obtained  in  numbers 
adequate  for  the  kinds  of  comparisons  desired. 
The  comparative  study  involved  habitats  occupied 
and  relative  abundance;  population  structure  and 
growth  rates;  reproductive  requirements,  fecundi- 
ty, and  spawning  period;  and  response  to  reduced 
oxygen  concentrations  (routine  metabolism, 
behavior  under  oxygen  stress,  loss  of  equilibrium, 
and  capacity  for  recovery  from  temporary  stress). 
W72-03533 


QUALITATIVE  COMPOSITION  OF 

PHYTOPLANKTON    IN    THE    VICINITY    OF 
NEWFOUNDLAND, 

All-Union  Research  Inst,  of  Marine  Fisheries  and 

Oceanography,  Moscow  (USSR). 

For  primary  bibliographic  entry  see  Field  05A. 

W72-03543 


PHYTOPLANKTON  KINETICS  LN  A  SUBTROP- 
ICAL ESTUARY:  EUTROPHICATION, 

Hawaii  Inst,  of  Marine  Biology,  Kaneohe. 
J.  Caperon,  S.  A.  Cattell,  and  G.  Krasnick. 
Limnology  and  Oceanography,  Vol.  16,  No.  4,  p 
599-607,  July  1971 .  6  fig,  4  tab,  20  ref. 

Descriptors:  "Eutrophication,  "Phytoplankton, 
*Fluorometry,  "Chlorophyll,  "Aquatic  productivi- 
ty, "Biomass,  Estuaries,  Hawaii,  Nitrates, 
Phosphates,  Sewage.  Nutrients,  Food  chains, 
Zooplankton,  Primary  productivity,  Waste  water 
disposal.  Absorption. 

Identifiers:  "Trichromatic  method.  Kaneohe  Bay 
(Hawaii),  Chlorophyll  a,  Productivity  index. 

On  each  of  a  4-month  series  of  weekly  cruises  in 
Kaneohe  Bay,  Oahu,  Hawaii,  in  vivo  chlorophyll  a 
was  monitored  continuously  by  fluorometry.  and 
at  8  stations  discrete  measurements  of  chlorophyll 
a  (trichromatic  method),  primary  productivity  (C), 
and  nutrients  (nitrate  and  phosphate)  were  made. 
The  results  are  compared  with  similar  data  col- 
lected a  decade  earlier  in  the  bay  to  investigate  the 
enrichment  effects  of  increased  waste  discharge 
over  this  period.  The  south  sector  of  the  bay,  site 


of  two  sewage  outfalls,  showed  the  greatest  popu- 
lation instability  and  had  the  highest  concentra- 
tions of  chlorophyll  a,  nitrate,  and  phosphate,  as 
well  as  the  highest  primary  productivity. 
Chlorophyll,  nutrient  concentration,  and  primary 
productivity  decreased  through  the  transition  sec- 
tor into  the  north  sector  of  the  bay,  which  is 
farthest  removed  from  the  waste  discharge  points. 
The  productivity  index  (mg  C  fixed  per  hr  per  mg 
Chi  a)  showed  no  such  south  to  north  differences. 
A  model  of  a  simplified  food  chain  using  a  hyper- 
bolic relationship  between  uptake  rate  and  sub- 
strate concentration  is  postulated  to  explain  the 
dynamics  of  the  plankton  community  in  the  bay. 
(Mortland-Battelle) 
W72-03544 


GROWTH  RESPONSE  OF  BLUE-GREEN 
ALGAE  TO  ALDRIN,  DIELDRIN  ENDRIN  AND 
THEIR  METABOLITES, 

Wisconsin  Univ.,  Madison.  Dept.  of  Entomology. 
J.  C.  Batterton,  G.  M.  Boush,  and  F.  Matsumura. 
Bulletin   of   Environmental   Contamination   and 
Toxicology,     Vol.     6,     No.     6,     p     589-594, 
November/December  1971.  2  tab,  17  ref. 

Descriptors:  "Chlorinated  hydrocarbon  pesticides, 
"Aldrin,  "Dieldrin.  "Endrin,  "Growth  rates, 
"Cyanophyta,  "Toxicity,  Pesticides,  Pesticide 
residues,  Algae,  DDT,  Phytoplankton,  Marine  al- 
gae, Aquatic  algae,  Colorimetry,  Traces. 
Identifiers:  Photodieldrin,  Anacystis  nidulans,  Ag- 
menellum  quadruplicatum  strain  PR-6,  Photoal- 
drin,  Ketoendrin,  Metabolites,  Skeletonema, 
Anabaena  cylindrica,  Dunaliella. 

The  effects  of  dieldrin,  endrin,  aldrin,  and  five 
corresponding  metabolites  on  the  growth  rates  of 
two  bacteria-free  blue-green  algal  species  were 
tested.  The  test  species  were  Anacystis  midulans 
(TX20),  a  freshwater  isolate,  and  Agmenellum 
quadruplicatum  strain  PR-6.  a  marine  isolate,  both 
of  which  were  grown  in  different  media  at  the 
same  pH,  temperature,  and  light  intensity.  A  com- 
parison of  the  responses  of  the  test  algae  showed 
that  the  marine  isolate  (PR-6)  was  generally  more 
tolerant  to  the  insecticide  compounds  than  the 
freshwater  isolate  (TX20).  There  was  an  overaD 
depression  of  growth  rates  with  high  concentra- 
tions (475  ppb.  950  ppb)  of  dieldrin  and  its 
metabolites.  Of  the  parent  compounds  tested,  al- 
drin had  the  least  effect  on  either  test  species.  The 
selected  light  intensity  and  temperature  for  op- 
timum growth  rates  remained  unchanged  in  the 
presence  of  the  insecticide  compounds.  That  PR-< 
was  generally  the  more  tolerant  of  the  two  tesl 
species  raises  the  question  of  the  effect  of  medium 
composition  upon  insecticide  toxicity.  Tabulai 
data  show  growth  rates  for  experiments  usually 
lasting  30-36  hours.  (Holoman-Battelle) 
W72-03545 


THE     RELATIVE     IMPORTANCE     OF     NAN 

NOPLANKTON  AND  NETPLANKTON  AS  PRI 

MARY  PRODUCERS  IN  TROPICAL  OCEANIC 

AND  NERITIC  PHYTOPLANKTON  COMMIM 

TIES, 

Stanford  Univ.,  Pacific  Grove,  Calif.  Hopkins 

Marine  Station. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-03548 


CONTINUOUS  CULTURES  OF  NATURAI 
POPULATIONS  OF  PHYTOPLANKTON  D> 
DILUTE,  TREATED  SEWAGE  EFFLUENT, 

Woods  Hole  Oceanographic  Institution.  Mass. 
W.  M.  Dunstan.  and  D.  W.  Menzel. 
Limnology  and  Oceanography,  Vol.  16.  No.  4,  | 
623-632,  July  1971 .  6  fig,  3  tab,  36  ref. 

Descriptors:  "Phytoplankton,  "Sewage  effluents 
♦Nutrients,  "Seawater,  Nitrogen,  Phosphorus 
Carbon,  Chlorophyll,  Rhode  Island.  Silicon 
Copper.  Iron,  Manganese,  Aquatic  productivity 
Biomass,  Diatoms.  Ammonia,  Cultures.  Toxicity 
Absorption,  Phosphates.  Nitrates,  Pnmar 
productivity.  Heavy  metals. 
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Identifiers:  *Mercury,  Nickel,  Skeletonema 
costatum,  Thalassionema  nitzschioides, 

Asterionella  japonica,  Pennate  sp.,  Cylindrotheca 
closterium,  Licmophora  lyngbei,  Thalassiosira 
nordenskioldii,  Paralia  sulcata,  Chaetoceros  de- 
bilis,  Leptocylindrus  minimus,  Thalassiosira 
levanderi,  Guinardia  flaccida,  Nitzschia  seriata, 
Eucampia  zoodiacus,  Rhizosolenia  fragilissima, 
Pleurosigma  angulatum,  Chaetoceros  compressus, 
Leptocylindrus  danicus,  Rhizosolenia  delicatula, 
Sample  preservation. 

The  effluent  (containing  some  trace  metals)  from  a 
secondary  sewage  treatment  plant  in  Cranston, 
Rhode  Island  was  used  to  study  the  effect  of 
treated  effluent  on  phytoplankton  growth  using  a 
continuous  culture  system.  Cultures  were  grown  in 
Plexiglas  vessels  with  a  circulating-water  jacket 
and  inoculated  with  natural  populations,  which 
had  been  filtered  through  a  100  micron  net.  Sea- 
water  was  added  to  the  culture  vessel  and  the  ef- 
fluent, which  had  been  kept  frozen  in  polycar- 
bonate bottles,  was  pumped  in.  This  system  was 
monitored  over  a  1-year  period  for  carbon  produc- 
tion, chlorophyll,  species,  cell  numbers,  and 
nutrient  uptake.  Consistent  plant  nutrient  ratios 
and  similar  properties  of  plant  growth  stimulation 
and  level  of  toxicity  were  observed.  Large  quanti- 
ses of  plant  carbon  were  produced  with  the  con- 
comitant removal  of  nitrogen  and  phosphorus 
from  the  effluent.  The  plant  species  that  grew  in 
the  continuous  culture  were  common  to  typical 
coastal  phytoplankton,  and  the  selection  and 
elimination  of  species  was  gradual  considering  the 
chemical  complexity  of  the  sewage  effluent  en- 
richment. It  appears  that  this  system  is  particularly 
useful  in  studying  algal  succession.  (Mortland-Bat- 
telle) 
W72-03549 


BIOLUMINESCENCE  AND  PHYTOPLANKTON 
SUCCESSIONS  IN  BAHIA  FOSFORESCENTE, 
PUERTO  RICO, 

Johns  Hopkins  Univ.,  Baltimore,  Md. 

H.  H.  Seliger,  J.  H.  Carpenter,  M.  Loftus,  W.  H. 

Biggley,  and  W.  D.  McElroy. 

Limnology  and  Oceanography,  Vol.  16,  No.  4,  p 

S08-622,  July  1971.  8  fig,  4  tab,  20  ref. 

Descriptors:  *Bioluminescence,  'Phytoplankton, 
•Meteorological  data,  Puerto  Rico,  Dinoflagel- 
lates,  Copepods,  Gastropods,  Annelids,  Water 
temperature,  Salinity,  Density,  Winds,  Sampling, 
Photometry,  Chlorophyll,  Mathematical  models. 
Identifiers:  Pyrodinium  bahamense,  Bahia 
Fosforescente,  Ceratium  furca  hircus,  Gym- 
nodinium  splendens,  Peridinium  divergens,  Cerati- 
um fusus,  Dinophysis  caudata  ventricosa, 
Pyrophacus  horologium  steinii,  Peridinium 
oceanicum,  Prorocentrum  micans,  Peridinium 
depressum,  Cochlidinium  polykrikoides, 
Oikopleura,  Bivalves,  Barnoiles,  Trochophores, 
Tintinnids,  Chlorophyll  a. 

Bioluminescence  and  phytoplankton  successions 
during  1969  indicate  large  oscillations  from  the  sta- 
ble Pyrodinium  bahamense  populations  normally 
associated  with  bioluminescent  bays.  Biolu- 
minescent  intensity  of  Bahia  Fosforescente  was 
measured  by  means  of  a  towable  underwater 
photometer.  Plankton  samples,  taken  with  plank- 
ton nets,  were  observed  both  alive  and  stained  in 
Rhode's  iodine  solution.  Stimulated  biolu- 
minescence was  measured  in  the  laboratory  using 
an  electron  multiplier  phototube.  Salinity  and 
chlorophyll  a  were  also  determined  during  the 
sampling.  Data  from  these  surveys  show  the  dis- 
tribution of  the  bioluminescence,  the  temperature, 
salinity,  and  populations  of  the  plankton  at  various 
locations.  A  mathematical  model  is  proposed 
which  relates  meteorological  conditions  to  posi- 
tively and  negatively  phototactic  dinoflagellate 
populations.  The  model  and  additional  circumstan- 
tial evidence  indicate  that  Bahia  Fosforescente 
may  no  longer  be  a  stable  bioluminescent  bay. 
(Mortland-Battelle) 
W72-03550 


AVAILABLE  IRON:  A  LIMITING  FACTOR  FOR 
MARINE  PHYTOPLANKTON, 

Washington  Univ.,  Seattle.  Dept.  of  Oceanog- 
raphy. 

For  primary  bibliographic  entry  see  Field  05A. 
W72-03552 


ANALYSES  OF  SPECIES  DENSITIES  BY  THE 
MULTIVARIATE  GENERAL  LINEAR  MODEL, 

Smithsonian  Institution,  Washington,  D.C.  Muse- 
um of  Natural  History. 

For  primary  bibliographic  entry  see  Field  07C. 
W72-03554 


RESIDUES  IN  FISH,  WILDLIFE,  AND  ESTUA- 
RIES -  ORGANICHLORINE  INSECTICIDE 
RESIDUES  IN  FISH  -  FALL  1969,  NATIONAL 
PESTICIDE  MONITORING  PROGRAM, 

Bureau  of  Sport  Fisheries  and  Wildlife,  Washing- 
ton, D.C. 

For  primary  bibliographic  entry  see  Field  05A. 
W72-03555 


PRODUCTION  AND  BIOENERGETIC  ROLE  OF 
THE  MIDGE  GLYPTOTENDDPES  BARBIPES 
(STAEGER)  IN  A  WASTE  STABILIZATION 
LAGOON, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Entomolo- 
gy- 

R.  A.  Kimerle,  and  N.  H.  Anderson. 
Limnology  and  Oceanography,  Vol.  16,  No.  4,  p 
646-659,  July  1971.  5  fig,  5  tab,  27  ref. 

Descriptors:  *Energy  budget,  *Sewage,  *Aquatic 
productivity,  *Midges,  Lagoons,  Biomass, 
Oregon,  Sludge,  Algae,  Diptera,  Dissolved  ox- 
ygen, Dredging,  Bottom  sediments,  Stabilization, 
Primary  productivity,  Growth  rates,  Respiration. 
Identifiers:  Glytotendipes  barbipes,  Ekman 
dredge. 

The  bioenergetic  role  of  a  population  of  Glyp- 
totendipes  barbipes  in  the  process  of  waste  sta- 
bilization in  two  sewage  lagoons  was  studied. 
Weekly  production  rates  of  the  multivoltine  midge 
were  computed.  Annual  production  of  G.  barbipes 
was  808  kcal/sq  meter  in  a  narrow  band  nearshore 
of  the  secondary  lagoon  containing  90  percent  of 
the  biomass.  Biomass  data  from  both  lagoons  in 
1966  and  1967  were  used  to  estimate  production 
using  a  turnover  ratio  (TR)  of  8.49  (ratio  of  produc- 
tion:mean  biomass)  from  definitive  data  collected 
in  1967.  Production  in  the  secondary  lagoon  was 
459  kcal/sq  meter  in  1966  and  37  in  1967;  in  the  pri- 
mary lagoon  it  was  165  and  18  respectively.  The 
factors  causing  these  differences  in  production 
were  probably  the  dissolved  oxygen  concentra- 
tions during  the  growing  season,  percent  of  the 
total  lagoon  bottom  inhabitable  by  midge  larvae, 
and  the  condition  of  the  sludge  substrate.  The  total 
energy  removed  by  emergence  and  respiration  of 
G.  barbipes  was  compared  with  the  energy  in  both 
pathways  in  the  lagoon:  import  of  sewage,  primary 
production,  community  respiration,  storage,  and 
export.  In  1966,  G.  barbipes  removed  about  6.6 
percent  of  the  net  primary  production  in  the  secon- 
dary lagoon  and  0.5  percent  in  1967.  (Mortland- 
Battelle) 
W72-03556 


EFFECT  OF  WIDE  TEMPERATURE  FLUCTUA- 
TION ON  THE  BLUE-GREEN  ALGAE  OF  BEAD 
GEYSER,  YELLOWSTONE  NATIONAL  PARK, 

Indiana  Univ.,  Indianapolis.  Dept.  of  Microbiolo- 
gy- 

J.  L.  Mosser,  and  T.  D.  Brock. 
Limnology  and  Oceanography,  Vol.  16,  No.  4,  p 
640-645,  July  1971.  3  fig,  2  tab,  9  ref. 

Descriptors:  "Thermal  pollution,  *Water  tempera- 
ture, "Cyanophyta,  Geysers,  Photosynthesis,  Cul- 
tures, Chlorophyll,  Proteins,  Algae,  Growth  rates, 
Tracers. 

Identifiers:  Yellowstone  Park,  Synechococcus, 
Flexibacteria,  Phormidium,  Mastigocladus, 
Pheophytin,  Grassland  Spring. 


Measurement  of  photosynthesis  and  growth  of 
cyanophyta  in  the  drainway  of  a  small  geyser  in 
Yellowstone  indicates  that  fluctuating  tempera- 
tures limit  the  extent  of  algal  growth.  An  algal  mat 
of  'Grassland  Spring'  was  used  in  these  experi- 
ments as  an  example  of  a  mat  occurring  in  a  ther- 
mally constant  environment.  Photosynthesis  was 
measured  by  the  Carbon  14-bicarbonate  method. 
Mat  samples  were  also  analyzed  for  chlorophyll, 
protein,  and  pheophytin.  Algae  from  the  mat  were 
cultured  in  medium  D.  The  mat  was  exposed  to 
high  temperatures  only  during  the  brief  eruptions 
of  the  geyser.  Since  optimal  temperatures  for  the 
algae  were  higher  than  the  mean  environmental 
temperature,  temperatures  optimal  for 
photosynthesis  and  growth  occurred  only  during  a 
small  fraction  of  the  time.  It  was  indicated  that 
these  algae  were  resistant  to  the  high  temperature 
that  occurred  during  eruption,  whereas  organisms 
having  the  same  optimal  temperature  but  inhabit- 
ing a  thermally  constant  environment  were  more 
heat  sensitive.  The  data  suggest  that  organisms 
may  adapt  to  sudden  temperature  shocks,  such  as 
those  experienced  near  steam  power  plants,  but 
that  they  cannot  evolve  the  ability  to  grow  well 
throughout  the  temperature  cycle.  Such  data  may 
differ,  however,  in  a  more  random  situation,  since 
this  was  a  geyser  that  erupted  predictably.  Further 
study  of  randomly  erupting  geysers  is  suggested. 
(Mortland-Battelle) 
W72-03557 


A    FRESHWATER    'RED    TIDE'    ON    CLEAR 
LAKE,  CALIFORNIA, 

California  Univ.,  Davis.  Inst,  of  Ecology;  Califor- 
nia Univ.,  Davis.  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  05A. 
W72-03559 


MISCIBLE  DISPLACEMENT  OF  2,4-D  HERBI- 
CIDE DURING  CONSTANT  LIQUID  FLOW 
VELOCITY  INTO  INITIALLY  DRY  SOILS, 

Florida    Univ.,    Gainesville.    Water    Resources 

Research  Center. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-03563 


ABUNDANCE  OF  ETHMODISCUS  IN  PACIFIC 
PLANKTON, 

Akademiya  Nauk  SSSR,  Moscow.  Institut  Oke- 

anologii. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-03567 


METABOLIC     FATE     OF     CYSTEINE     AND 
METHIONINE  IN  RUMEN  DIGESTA, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Adelaide  (Australia). 

For  primary  bibliographic  entry  see  Field  05B. 

W72-03623 


MERCURY  IN  THE  ENVIRONMENT. 

For  primary  bibliographic  entry  see  Field  05B. 
W72-03644 


RAPID  UPTAKE  OF  MERCURIC  ION  BY 
GOLDFISH, 

Cornell  Univ.,  Ithaca,  N.Y.  Dept.  of  Entomology. 

D.  J.  Lask,  C.  E.  McKone,  R.  G.  Young,  and  C.  A. 

Bache. 

Environmental  Science  and  Technology,  Vol  5, 

No  1 1,  November  1971 ,  p  1 138-1 139.  13  ref. 

Descriptors:  *  Absorption,  Temperature,  Toxici- 
ty, Evaporation,  Separation  techniques,  Hydrogen 
ion  concentration,  Water  pollution  effects,  Path  of 
pollutants,  Fish. 

Identifiers:  *Mercury,  *Mercuric  ion,  *Mucus,  Al- 
cohol extraction,  Bacterial  methylation,  "Gold- 
fish. 

It  has  been  shown  that  the  mercuric  ion,  which  is 
one  of  the  major  forms  of  industrial  pollution,  is 
rapidly  absorbed  from  the  water  by  goldfish.  The 
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extent  of  absorption  is  dependent  on  mercury  con- 
centration and  time  of  exposure.  Other  factors 
known  to  influence  the  toxicity  of  heavy  metals  to 
fish  may  also  affect  this  uptake.  Included  in  those 
factors  are  water  hardness,  temperature,  pH, 
volume,  the  associated  heavy  metal  anion,  and  the 
presence  of  other  heavy  metal  ions.  Mercuric  ion 
in  water,  apparently  as  certain  other  heavy  metals, 
is  rapidly  absorbed  into  the  mucus  externally 
secreted  by  fish,  and  its  presence  appeared  to 
stimulate  this  secretion.  Therefore,  it  was  of  in- 
terest to  determine  the  proportion  of  'absorbed' 
mercury  which  may  have  been  present  in  the  accu- 
mulated mucus.  Of  the  total  mercury,  it  was  found 
that  79.3%  was  in  the  mucus.  Jernelov  (1970)  has 
reported  that  bacterial  methylation  of  mercury  oc- 
curs when  mercuric  ion  is  incubated  with  dead  fish 
but  only  if  the  mucus  is  present  which  may  make 
these  findings  signficant.  Work  is  underway  to 
determine  the  kinetics  of  this  methylation  reaction 
and  the  fate  of  the  methylated  product  (s)  in  fish. 
(Biggs-Texas) 
W72-03646 


EFFECT       OF       INSECTICIDES       ON       AN 
ECOSYSTEM  IN         THE         NORTHERN 

CHIHUAHUAN  DESERT, 

Texas  Univ.,  El  Paso.  Dept.  of  Civil  Engineering; 
and  Texas  A  and  M  Univ.,  College  Station.  Dept. 
of  Wildlife  and  Fisheries  Sciences;  and  Louisiana 
State  Univ.,  Baton  Rouge.  Fisheries  Div. 
For  primary  bibliographic  entry  see  Field  03F. 
W72-03673 


CONTROL  OF  RED  WATER  DUE  TO  PIPELINE 
CORROSION, 

American    Water    Works    Service    Co.,    Inc., 
Philadelphia,  Pa. 
M.  E.  Flentje. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol  53,  No  12,  p  1461-1465,  Dec.  1961.  1  fig,  2 
tab,  6  ref. 

Descriptors:  *Water  treatment,  "Corrosion, 
Phosphates,  "Calcium  compounds,  Hydrogen  ion 
concentration,  "Water  pollution  treatment,  Water 
pollution  effects,  Color. 

Identifiers:  "Distribution  systems,  Public  rela- 
tions, "Red  water,  "Saturation  index. 

Red  water  from  corrosion  of  unlined  or  unpro- 
tected cast-iron  mains  should  not  result  in  exten- 
sive consumer  complaints  if  the  CaC03  saturation 
index  is  maintained  within  1.0  unit  of  saturation. 
Between  an  index  of  about  -1.0  and  -1.6  red-water 
complaints  can  occur.  Disturbances  noticeable  to 
the  consumers  due  to  rapidly  opening  valves  and 
changes  in  velocity  result  in  complaints.  Water 
having  a  saturation  index  value  below  -1.6  can  be 
expected  to  have  a  red  color  problem.  These  are 
general  statements  to  be  used  as  guides.  Use  of 
polyphosphates  minimizes  the  need  for  pH  cor- 
rection considerably.  Dosages  of  2  ppm  or  more 
may  be  required  and,  with  an  index  below  -2.75, 
such  treatment  may  not  entirely  eliminate  red 
water.  Figure  shows  the  relationship  between 
CaC03  saturation  values  and  iron  picup.  (Bean- 
AWWA) 
W72-03705 


BETA-OXIDATION  OF  FATTY  ACIDS  BY  LEP- 
TOSPIRA, 

Massachusetts      Univ.,      Amherst.      Dept.      of 

Microbiology. 

R.  C.  Henneberry ,  and  C.  D.  Cox. 

Canadian  Journal  of  Microbiology,  Vol  16,  1970,  p 

41-45,  3  fig,  3  tab,  30  ref. 

Descriptors:    "Oxidation,    "Biodegradation,    En- 
zymes, "Pathogenic  bacteria,  "Metabolism,  Water 
quality,  Laboratory  tests,  Bacteria. 
Identifiers:  "Leptospira,  Acyl-coenzyme  A,  Fatty 
acids,  Carbon  source. 

Although  long-chain  fatty  acids  appear  to  serve  as 
the  major  carbon  and  energy  source  for  Lep- 


tospira, the  pathway  (s)  by  which  these  substances 
are  oxidized  by  these  organisms  has  not  been 
described.  Acyl-coenzyme  A  (CoA) 
dehydrogenase  activity  has  been  reported  in  cell- 
free  extracts,  and  fatty  acid  degradation  by  B-ox- 
idation  has  been  suggested.  Pathways  for  oxida- 
tion of  these  substrates  become  important  in  a 
consideration  of  the  comparative  physiology  of 
pathogenic  and  non-pathogenic  leptospires  with 
the  view  of  obtaining  a  better  understanding  of 
their  virulence.  The  oxidation  of  both  saturated 
and  unsaturated  fatty  acids  by  a  water  isolate  and 
a  pathogenic  leptospire  has  been  studied. 
Evidence  is  presented  for  the  existence  of  an 
adenosine  triphosphate  dependent  fatty  acid  ac- 
tivating enzyme  in  the  water  isolate,  and  measure- 
ment of  the  reactions  of  B-oxidation  in  cell-free 
extracts  of  both  strains  is  described.  It  was  con- 
cluded that  fatty  acid  degradation  by  B-oxidation 
constitutes  a  major  catabolic  pathway  in  Lep- 
tospira. (Goessling-Texas) 
W72-03729 


SOME  FACTORS  INFLUENCING  VITAMIN  B 
SUB  12  PRODUCTION  BY  PSEUDOMONAS 
DENITRD7ICANS, 

Merck  Sharp  and  Dohme  Research  Labs.,  Rail- 
way, N.J. 
H.  J.  Daniels. 

Canadian  Journal  of  Microbiology,  Vol  16,  1970,  p 
809-815,1  fig,  8  tab,  18  ref. 

Descriptors:  "Denitrification,  "Bacteria,  "Vitamin 

B,    Nutrient    requirements.    Laboratory    tests, 

Vitamins. 

Identifiers:  "Pseudomonas  denitrificans. 

During  the  past  two  decades,  several  hundred  in- 
vestigations related  to  vitamin  B  sub  12  production 
have  been  reported.  The  interest  displayed  in  this 
subject  is  better  appreciated  when  one  considers 
that  vitamin  B  sub  12,  in  addition  to  being  a  growth 
factor  for  animals  is  also  produced  by  large  num- 
bers of  microbial  genera.  This  study  is  of  special 
interest  since  the  bacterium  used  does  not  con- 
form to  the  patterns  established  by  other  investiga- 
tors, and  many  areas  have  been  studied  which 
have  not  been  reported  previously.  The  effect  of 
known  precursors  and  cofactors  on  vitamin  B  sub 
12  production  has  been  studied  in  a  basal,  chemi- 
cally defined  medium  composed  of  sucrose,  glu- 
tamic acid,  and  mineral  salts.  A  carbon  source, 
betaine,  and  Co  (2+)  were  found  to  be  essential 
for  vitamin  B  sub  12  production.  Known  precur- 
sors such  as  methionine,  ^'-aminolevulinic  acid, 
succinic  acid,  and  l-amino-2-propanol  had  no  ef- 
fect. Glycine  was  inhibitory  to  growth.  Oxalic 
acid,  lactic  acid,  5,6-dimethylbenzimidazole,  and 
Mo  (2+)  stimulated  vitamin  B  sub  12  biosynthesis. 
Of  special  interest  is  oxalic  acid,  which  at  a  level 
of  0.04%  w/v  increased  vitamin  production  about 
20%,  and  with  washed  cells  could  replace  glutamic 
acid,  which  had  been  demonstrated  to  be  essential 
for  both  growth  and  vitamin  B  sub  12  production. 
When  use  of  oxalate  was  followed  it  was  found 
that  this  acid  disappeared  during  the  period  of 
rapid  growth  and  vitamin  production  and  then 
reappeared  during  the  final  stages  of  the  fermenta- 
tion cycle.  (Goessling-Texas) 
W72-03730 


PLANT-AVAILABLE  PHOSPHORUS  STATUS 
OF  LAKES, 

Wisconsin  Univ.,  Madison.  Dept.  of  Water 
Chemistry;  and  Wisconsin  Univ.,  Madison.  Dept. 
of  Soil  Science. 

D.  E.  Armstrong,  R.  F.  Harris,  and  J.  K.  Syers. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-206  156,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Technical  Completion  Report, 
Wisconsin  Water  Resources  Center,  Madison, 
1971.  29  p,  2  tab,  20  ref,  10  append.  OWRR  B-022- 
WIS  (6). 

Descriptors:  "Phosphorus,  "Sediments,  "Algae, 
"Eutrophication,  Lakes,  Aquatic  plants,  Iron, 
Microorganisms,  Colorimetry,  Wisconsin. 
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Identifiers:  Available  phosphorus,  Exchangeable 
phosphorus,  A*denosine  triphosphate  (ATP). 

The  factors  controlling  the  available  P  status  of 
lakes  were  investigated.  The  influence  of  sediment 
P  on  the  P  status  of  the  overlying  water  was  given 
primary  attention.  Sediments  from  several  noncal- 
careous  and  calcareous  Wisconsin  lakes  were  in- 
vestigated. Sediments  contained  large  amounts  of 
inorganic  and  organic  P;  generally  more  than  one- 
half  of  the  inorganic  P  associated  with  a  gel  com- 
plex dominated  by  short-range  order  hydrated  iron 
oxides  and  hydrous  oxides.  Measurements  of 
exchangeability  using  32P  showed  that  a  large  por- 
tion of  the  sediment  inorganic  P  exchanged  rapidly 
with  P  in  the  surrounding  water.  Investigation  of 
the  nutrient  status  of  sediment  microorganisms 
(ATP  per  cell  relationships)  and  the  ability  of  algae 
inoculated  into  sediment-water  systems  to  utilize 
sediment  P  as  their  sole  source  of  P  indicated  that 
a  substantial  portion  of  sediment  P  is  available  to 
organisms  in  close  contact  with  sediments. 
Evidence  based  in  part  on  comparison  of  32P  and 
inorganic  phosphate  measurements  indicated  that 
the  Murphy  and  Riley  (1962)  colorimetric  method 
provided  valid  information  on  the  levels  of  dis- 
solved inorganic  P  in  lake  waters. 
W72-03742 


PHOSPHORUS-33  AUTORADIOGRAPHY  USED 
TO  MEASURE  PHOSPHATE  UPTAKE  BY  IN- 
DrVTDUAL  ALGAE, 

Alaska  Univ.,  College.  Inst,  of  Marine  Science. 
Donald  M.  Schell,  and  Vera  Alexander. 
Limnol  Oceanogr.  15  (6):  962-967.  IUus.  1970. 
Identifiers:  Algae,  Auto,  Centrifugation,  Diatoms, 
Individual,  Measure,  Phosphate,  Phosphorus-33, 
Radiography,  Uptake. 

Diatoms  from  pure  cultures  and  samples  of  lake 
phytoplankton  were  labeled  with  33P,  and  au- 
toradiographs  were  prepared  after  concentration 
by  centrifuge  and  membrane  filter  techniques. 
Conditions  for  labeling  at  a  suitable  intensity  (1-3 
dpm/lOOO-micro  3  cell  volume)  were  determined. 
The  method  is  suitable  for  the  detection  of  non- 
specific binding  of  P  by  organic  materials  and  of 
differentia]  P  uptake  by  members  of  a  mixed  popu- 
lation. It  also  was  used  to  determine  continuity  of 
P  uptake  in  a  cultured  diatom.-Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-03810 


SANITARY-HYGIENIC  CHARACTERISTICS 
OF  METHYLPYRROLIDONE  AS  A  WATER 
POLLUTANT, 

Kiev  Research  Inst,  of  General  Communal  Hy- 
giene (USSR). 
K.  F.  Meleshchenko. 
Gig  Sanit.  35  (6):  84-85. 1970. 
Identifiers:  Biochemical,  Dose,  Hygienic,  Index, 
Lethal,  Methyl,  Oxygen,  Pollutant,  Pyrrolidone, 
Sanitary,  Standards. 

Methylpyrrolidone  in  water  imparts  odor  and  taste 
at  concentrations  of  40-43  mg/1,  while  at  concen- 
trations of  4-50  mg/1  it  causes  excessive  biochemi- 
cal oxygen  demand  (BOD),  the  oxygen  demand 
index  for  this  compound  being  0.12.  LD50  was 
established  as  follows  (mg/kg):  mice,  5320;  rat, 
7900;  rabbit,  3500;  guinea  pig,  4400.  Methylpyr- 
rolidone showed  no  cumulative  effect  in  test 
animals  in  chronic  (6  mo)  studies  at  doses  of  0.025 
and  0.25  mg/kg.  The  oxygen  demand  index  should 
be  used  as  the  criterion  for  limiting  discharge  of 
this  substance  into  natural  waters. -Copyright 
1971 ,  Biological  Abstracts,  Inc. 
W72-03815 


EFFECT  OF  FISH  POISONS  ON  WATER  SUP- 
PLIES, PART  2  -  ODOR  PROBLEMS, 

Robert  A.  Taft  Sanitary  Engineering  Center.  Cin- 
cinnati, Ohio. 

J.  M.  Cohen,  G.  A.  Rourke,  and  R.  L.  Woodward. 
Journal  of  the  American  Water  Works  Associa- 
tion, Vol  53,  No  1 ,  p  49-62,  January  1961   7  fig,  8 
tab.  6  ref. 
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Descriptors:  *Water  treatment,  *Fish  control 
agents,  *Solvents,  *Toxicity,  "Odors,  Activated 
carbon,  'Water  pollution,  *Water  pollution  ef- 
fects. 

Identifiers:  Chlorine  dioxide,  Acetone,  Isopropyl 
alcohol. 

Presence  of  fish  poison  formulations  in  water 
supply  present  two  basic  problems,  removal  of  the 
toxic  component,  and  removal  of  odor  to  a  level  of 
potability.  The  latter  is  by  far  the  most 
troublesome.  Dosages  of  carbon  required  by  vari- 
ous formulations  were  from  36  to  85  ppm.  Such 
doses  would  be  an  economic  burden  if  routine,  but 
since  fish  poisons  are  applied  infrequently  the  cost 
may  not  be  great.  Because  of  the  high  stability  of 
toxaphene,  sustained  treatment  with  carbon  is 
required.  Solvents  should  be  developed  which  are 
more  suitable  than  those  used:  acetone  and 
isopropyl  alcohol.  Solvents  should  produce  little 
odor  in  water  at  2  ppm  concentration,  be  nontoxic 
to  human  and  other  mammals,  be  of  known  com- 
position, and  be  readily  dissipated  by  natural  and 
biologic  agencies  after  dispersion  in  water.  Present 
solvents  require  more  carbon  than  the  poisons 
themselves.  (Bean-AWWA) 
W72-03828 


EFFECT  OF  FISH  POISONS  ON  WATER  SUP- 
PLIES, PART  3  -  FIELD  STUDY  AT  DICKIN- 
SON, 

Robert  A.  Tafl  Sanitary  Engineering  Center,  Cin- 
cinnati, Ohio. 

J.  M.  Cohen,  Q.  H.  Pickering,  R.  L.  Woodward, 
and  W.  Van  Heuvelen. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol  53,  No  2,  p  233-246,  February  1961.  6  fig, 
8tab,3ref. 

Descriptors:  'Water  treatment,  'Fish  control 
agents,  'Toxicity,  'Odor,  'Activated  carbon, 
•Water  pollution,  'Water  pollution  effects. 

Dickinson  Reservoir  with  capacity  of  5,800  acre- 
ft.  was  treated  with  5,500  gal  of  liquid  fish  poison 
containing  2.5%  rotenone,  to  kill  the  large  coarse 
fish  population  before  restocking  with  game  fish. 
The  degree  of  removal  of  toxicant  and  odor  in  the 
filter  plant  was  determined  by  fish  bioassay  and 
threshold  odor  number.  Permissible  residual  for 
fish  toxicity  was  one-half  the  96-hr  median 
tolerance  limit  and  for  odor,  a  threshold  number  of 
1.  These  values  are  equivalent  respectively  to  0.03 
ppm  and  0.013  ppm  of  fish  poison  remaining  in 
solution  after  carbon  treatment.  With  2.0  ppm  of 
fish  poison,  to  reduce  the  toxicity  to  the  desired 
level  would  require  only  21  ppm  of  carbon.  How- 
ever, to  reduce  the  odor  to  the  desired  level  would 
require  59  ppm  of  carbon.  Toxic  components  in 
the  raw  water  decomposed  rapidly  and  could  not 
be  detected  at  the  end  of  3  days.  Odor  components 
dissipated  more  slowly  but  could  not  be  detected 
at  the  end  of  6  days.  (Bean-AWWA) 
W72-03831 


ALTERNATIVES  FOR  SALINITY  MANAGE- 
MENT IN  THE  COLORADO  RIVER  BASIN, 

Federal  Water  Quality  Administration,  Denver, 

Colo.;  and  Federal  Water  Quality  Administration, 

Alameda,  Calif. 

J.  R.  Vincent,  and  J.  D.  Russell. 

Paper  71076,  Water  Resources  Bulletin,  Vol  7,  No 

4,  p  856-866  Aug  1971 . 1 1  p,  10  fig,  3  tab. 

Descriptors:  'Salinity,  'Water  quality,  'Economic 
impact,  Water  management  (Applied),  Cost  com- 
parisons, Costs,  Dissolved  solids,  Damages, 
Water  resources  development. 
Identifiers:  Salt  water  disposal,  'Colorado  River 
Basin,  Cost  Curves,  'Alternatives,  Salt  removal. 

The  Colorado  River  Basin  faces  the  dilemna  of  an 
increasing  demand  for  water  while  presently  strug- 
gling with  salinity  concentrations  approaching 
critical  levels  for  some  water  uses.  Based  upon 
projected  development,  salinity  concentrations 
are  predicted  to  exceed  1200  mg/1  at  Imperial  Dam 
by  the  yr  2010.  Annual  losses  to  the  basin  economy 


resulting  from  increased  salinity  will  exceed  $50 
million  by  the  yr  2010.  Although  methods  of  con- 
trolling salt  discharged  are  relatively  unrefined, 
certain  conclusions,  based  upon  Bayesian  statisti- 
cal methods,  can  be  reached.  Five  basic  alterna- 
tives for  coping  with  the  problem  are  evaluated. 
Total  costs  associated  with  any  alternative,  or  the 
resulting  salinity,  are  the  sum  of  salinity  detri- 
ments (cost  to  users  for  water  of  increased  salinity 
plus  economic  multiplier  effects)  and  the  cost  of 
constructing  salt  discharge  control  works.  These 
impacts  upon  basin  economy  and  Colorado  River 
water  quality  for  each  alternative  are  presented. 
(USBR) 
W72-03925 


CONTINUING  STUDD2S  IN  THE  REMOVAL  OF 
PHOSPHOROUS  BY  THE  ACTIVATED 
SLUDGE  PROCESS, 

Los  Angeles  Bureau  of  Sanitation,  Calif. 

Robert  D.  Bargman,  Jack  M.  Betz,  and  William  F. 

Garber. 

Chemical  Engineering  Symposium  Series,  Water  - 

1970,  Vol.  67,  No.  107,  pp  1 17-121. 

Descriptors:  'Phosphorus,  'Activated  sludge, 
'Waste  water  treatment,  'Sewage  treatment, 
Sewage  effluents,  Cities,  Phosphates,  Enzymes, 
Nutrients,  California. 

Identifiers:  'Phosphorus  removal,  'Los  Angeles 
(Calif),  Hyperion  Treatment  Plant. 

The  City  of  Los  Angeles  Hyperion  Treatment 
Plant  has  been  removing  almost  all  of  the 
phosphorous  from  a  100  million  gal./day  flow  for  a 
period  of  16  months.  Empirical  control  parameters 
suitable  for  Hyperion  have  been  developed,  and 
the  process  has  proven  to  be  repeatable  and  con- 
trollable. There  is  indication  that  a  plug  flow  con- 
figuration is  desirable  for  the  process,  and  a 
stoichiometric  balance  between  cations  and  the 
phosphate  anion  can  be  obtained  if  certain  reac- 
tions are  assumed.  These  conditions  can  also  be 
repeated  in  the  laboratory.  However,  further 
laboratory  work  with  sludges  and  wastewaters 
from  other  local  plants  showed  the  Hyperion  ac- 
tivated sludge  to  be  unique  in  its  ability  to  remove 
phosphorous.  Addition  of  soluble  organic  carbon 
in  the  form  of  glucose  made  the  sludge  from  one  of 
the  other  plants  capable  of  removing  phosphorous. 
A  proper  carbon,  nitrogen,  phosphorous,  and 
possible  calcium  and  magnesium  ratio  may  be 
necessary.  Work  is  continuing  on  this.  In  any 
event,  the  characteristics  of  the  sludge  appear  to 
be  important,  and  the  basic  reaction  may  be  an  en- 
zymatic one.  (Poertner) 
W72-03967 


TECHNICAL  PHOSPHORUS  POSITION 
PAPER,  A  RESPONSE  TO  THE  IPCB 
PROPOSED  WATER  QUALITY  STANDARDS 
REVISIONS,  NO.  71-14. 

Metropolitan  Sanitary  District  of  Greater  Chicago, 
111.  Research  and  Development  Dept. 

September  1971. 14  p,  37  ref. 

Descriptors:  'Phosphorus,  'Waste  water  treat- 
ment, 'Algal  control,  'Aquatic  algae,  'Eutrophi- 
cation,  Municipal  wastes,  Cities,  Phosphates,  Il- 
linois, Ecology,  Tertiary  treatment,  Sewage  ef- 
fluents, Water  reuse. 

Identifiers:  'Phosphorus  removal,  Chicago  (Il- 
linois). 

The  exact  relationship  between  phosphorus  con- 
centration and  aquatic  growth  is  not  known.  In- 
vestigators report  quite  divergent  opinions  con- 
cerning the  amount  of  phosphorus  necessary  for 
aquatic  growth.  Some  have  suggested  that  very 
low  concentrations  (less  than  .01  mg/1)  are  limiting, 
and  some  have  suggested  that  even  undetectable 
amounts  will  cause  growth.  Some  investigators 
have  suggested  that  other  factors  may  be  limiting. 
Phosphate  removal  processes  are  questionable  and 
very  difficult  to  control.  Assuming  that  it  may  be 
possible     to     meet     the     limiting    permissable 


phosphorus  of  0.1  mg/1  proposed  by  the  Illinois 
Pollution  Control  Board  (using  coagulation-sedi- 
mentation of  secondary  effluent  plus  micro-filtra- 
tion) the  chemical  costs  alone  have  been  estimated 
to  be  in  excess  of  $18  million  per  year  for  the 
MSDGC.  Capital  costs  for  required  dosing  equip- 
ment and  settling  tanks  would  exceed  $50  million. 
The  increased  sludge  disposal  cost  to  handle  the 
additional  solids  generated  by  removing 
phosphorus  would  involve  an  annual  cost  of  at 
least  $9,000,000.  Consequently,  an  additional  esti- 
mated annual  operating  cost  of  $27,000,000  must 
be  assigned  to  phosphorus  removal  compared  to 
the  present  total  annual  cost  of  treatment  of  10-14 
million  dollars.  There  is  no  substantial  evidence  to 
indicate  that  the  limiting  nutrient  is  phosphorus. 
Phosphorus  removal  at  wastewater  treatment 
plants  which  do  not  discharge  to  Lake  Michigan 
does  not  appear  at  this  time  to  be  justified. 
(Poertner) 
W72-03970 


FINAL  REPORT,  PROVISIONAL  ALGAL 
ASSAY  PROCEDURES. 

California  Univ.,  Berkeley.  Sanitary  Engineering 
Research  Lab. 

D.  F.  Toerien,  C.  H.  Huang,  J.  Radimsky,  E.  A. 
Pearson,  and  J.  Scherfig. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-206  140,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Environmental  Protection 
Agency,  Water  Pollution  Control  Research  Series, 
SERL  Report  71-6,  October  1971.  211  p,  51  fig,  37 
tab,  111  ref,  4  append.  EPA  Project  16010  DQB 
10/71. 

Descriptors:  'Bioassay,  Cultures,  'Biomass, 
Nutrients,  'Nutrient  requirements,  Nuisance  al- 
gas,  'Entrophication,  Cytological  studies,  Analyti- 
cal techniques,  Pollutant  identification. 
Identifiers:  'Chemostal  assays,  'Algal  assay 
procedures,  Selenastrum  capricornutum. 

Batch  and  continuous  flow  (chemostat)  assays 
were  investigated  as  part  of  a  joint  industry- 
government  sponsored,  multilaboratory  effort  to 
develop  a  standardized  algal  assay  procedure  for 
nutrient  level  assessment.  Assays  were  conducted 
with  Selenastrum  capricornutum  as  a  standard 
assay  organism.  Batch  culture  assays  were  found 
to  have  a  lower  level  of  precision  than  chemostat 
assays  in  the  assessment  of  growth  response  as  a 
function  of  nutrient  concentration.  The  biomass 
parameter,  maximum  cell  concentration,  X,  of  the 
batch  assay  generally  responded  to  the  nutrient 
concentration  of  the  sample;  however,  the  chemo- 
stat biomass  parameter,  steady  state  cell  concen- 
tration, X  sub  1,  always  was  found  to  be  propor- 
tional to  the  nutrient  concentration  of  the  samples. 
The  results  of  spiking  tests  with  batch  assays 
generally  were  inconclusive,  with  respect  to 
identification  of  the  growth  rate  limiting  nutrient, 
whereas  the  results  of  spiking  tests  with 
chemostats  indicated  clearly  the  growth  rate  limit- 
ing nutrient.  It  is  recommended  that  batch  type 
algal  assays  be  used  only  for  crude  screening  or 
routine  monitoring  purposes  and  that  the  chemo- 
stat should  be  used  for  the  quantitative  assessment 
of  the  algal  growth  supporting  properties  of  waters 
as  well  as  for  the  development  of  kinetic  descrip- 
tions for  nuisance  algae  and  the  rate  limning 
nutrients  of  concern.  A  kinetic  description  of 
Selenastrum  capricornutum  indicated  a  low  half 
saturation  constant,  K  sub  s,  (the  concentration  of 
nutrient  supporting  one-half  the  maximum  growth 
rate)  of  about  5  microgram  P/l  for  phosphate 
phosphorus  and  a  yield  coefficient,  Y,  that  varied 
as  a  function  of  growth  rate.  A  theoretical  model 
was  proposed  and  evaluated  which  describes  the 
varying  yield  coefficient  (the  result  of  'excess'  up- 
take) as  a  function  of  the  growth  rate  (mean  cell  re- 
sidence time).  The  function  was  verified  experi- 
mentally at  a  very  high  statistical  confidence  level. 
The  significance  of  these  findings  and  their  appli- 
cation to  the  practical  problem  of  eutrophication 
assessment  is  presented.  (EPA  abstract) 
W72-03985 
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GEOCHEMICAL  CYCLES  INVOLVING 
FLORA,  LAKE  WATER,  AND  BOTTOM  SEDI- 
MENTS, 

Maine  Univ.,  Orono.  Water  Resources  Research 
Center. 

Stephen  A.  Norton. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-206  197,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Maine  Water  Resources 
Center,  Orono,  June  1971,  14  p,  5  fig,  5  tab,  5  ref. 
OWRRA-018-MEd). 

Descriptors:  *Diatoms,  Geochemistry, 

Oligotrophy,       Lakes,       *Silica,       Weathering, 

'Eutrophication,     *Bottom     sediments,     Maine, 

Stratification. 

Identifiers:    *Beddington   (Maine),   Chalk   Pond 

(Maine). 

Chalk  Pond,  a  shallow  21  acre  pond  near  Bedding- 
ton,  Maine  was  monitored  monthly  for  tempera- 
ture, pH,  total  dissolved  H4Si04,  Ca  (  +  +  ),  Mg 
(++),  Na  (  +  ),  K  (+),  and  Al  (+  +  +  ).  It  was 
discovered  that  because  of  a  high  flushing  rate, 
nearly  daily  variations  in  inorganic  chemicals 
occur  both  horizontally  and  vertically  within  the 
pond;  these  mask  organic  and  inorganic  processes. 
Silica  is  depleted  by  as  much  as  25  percent  in  sur- 
face waters  for  several  months  after  Spring  tur- 
nover, primarily  because  of  biological  removal; 
bottom  waters  are  commonly  enriched  in  silica 
because  of  either  groundwater  contributions  of  sil- 
ica-rich water  or  the  solution  of  diatoms  from  sedi- 
ment and/or  inorganic  constituents  of  the  sedi- 
ments. The  pond  volume  is  commonly  stratified 
with  concentrations  increasing  downward.  The 
pond  water  is  not  in  equilibrium  with  the  inorganic 
sedimentary  assemblage  and  is  supersaturated 
with  respect  to  congrunet  solution  of  the  inorganic 
silicates  and  aluminum  silicates. 
W72-03987 


THE  EFFECTS  OF  SELECTED  FUNGICIDES 
AND  SOIL  FUMIGANTS  UPON  THE 
MICROFUNGI  OF  A  CATTAIL  MARSH, 

Wisconsin  State  Univ.,  Oshkosh.  Dept.  of  Biolo- 
gy- 

L.  L.Tews. 

Wisconsin  Water  Resources  Center,  Madison, 
Completion  Report.  August  1971,  19  p,  8  tab,  6  ref. 
OWRRA-025-WIS(2). 

Descriptors:  *Fungi,  *Pesticides,  *Marshes,  Fun- 
gicides, Fumigants,  Wisconsin. 
Identifiers:       'Trichoderma       viride,       *Mucor 
hiemalis,  Allen  Marsh,  Lake  Butte  des  Morts. 

Six  commonly-used  fungicides  (Captan,  Dexon, 
Dithane,  Terraclor,  Thiram  and  Zineb)  and  two 
commonly-used  soil  fumigants  (Vapam  and  Vor- 
lex)  were  applied  to  cultures  of  the  predominant 
microfungi  of  a  cattail  marsh  (Hansenula  saturnus 
(Klocker)  H.  and  P.  Sydow,  Mucor  hiemalis 
Wehmer,  Penicillium  stipitatum  Thorn,  and 
Trichoderma  viride  Pers.  ex  Fr.).  Captan,  Vapam, 
and  Vorlex  inhibited  the  growth  of  all  four  fungi  at 
field  concentrations.  Those  pesticides  most  inhibi- 
tory to  the  growth  of  T.  viride  in  culture  (Captan, 
Terraclor,  Thiram,  Vapam,  and  Vorlex)  were  ap- 
plied to  plots  in  a  cattail  marsh.  In  these  field  stu- 
dies, only  Vapam  and  Vorlex  clearly  reduced  the 
number  of  microfungal  propagules  in  the  litter, 
water,  and  mud  of  cattail  marsh;  the  results  of  the 
three  fungicides  were  inconclusive. 
W  72-03992 


FLUORIDE  CONCENTRATION  IN  COASTAL 
AND  ESTUARINE  WATERS  OF  GEORGIA, 

Skidaway  Inst,  of  Oceanography,  Savannah,  Ga. 
H.  L.  Windom. 

Limnology  and  Oceanography,  Vol  16,  No  5,  p 
806-810,  September  1971.  3  fig,  1  tab,  13  ref. 

Descriptors:  *Fluorides,  *Estuaries,  'Bottom 
sediments,  'Georgia,  *Sea  water,  Water  chemis- 
try, Chlorides,  Saline  water  systems,  Biodegrada- 
tion,  Salt  marshes,  Coastal  marshes. 


More  than  150  coastal  and  estuarine  water  samples 
and  48  samples  of  interstitial  water  from  salt 
marsh  sediments  were  analyzed  for  fluoride  using 
a  specific-ion  electrode  method.  Fluoride: 
chlorinity  ratios  do  not  attain  normal  ocean  values 
until  a  chlorinity  of  10-11%  is  reached.  Interstitial 
waters  are  enriched  in  fluoride  relative  to  surface 
waters  of  the  same  chlorinity.  Enrichment  in- 
volves uptake  by  salt  marsh  plants  with  sub- 
sequent release  in  the  sediments  due  to  bac- 
teriological breakdown.  (Knapp-USGS) 
W72-04026 


WATER     CONTAMINATION     BY     CERTAIN 
HEAVY  METALS, 

General  Electric  Co.,  Schenectedy,  N.Y. 
J.  S.  Anderson,  J.  M.  Phillips,  and  C.  B.  Schriver. 
Preprint,  presented  at  44th  Annual  Conference  of 
Water  Pollution  Control  Federation,  Session  10, 
No  3,  October  5, 1971.  25  p,  3  fig,  6  tab,  16  ref. 

Descriptors:   *Water  pollution,   *Heavy  metals, 

*Waste  water  treatment.  Industrial  wastes,  Lethal 

limit,    Public    health,    Chemical    precipitation, 

Hydrogen    ion   concentration,    Salts,    Chelation, 

Reverse  osmosis,   Electrodialysis,   Evaporation, 

Adsorption. 

Identifiers:  Complexing  agents,  Electroreduction. 

Due  to  the  increased  interest  in  heavy  metal  con- 
tamination of  water,  it  was  decided  that  a  general 
overview  of  this  subject  would  be  beneficial  to 
plant  personnel  that  will  be  faced  with  treating 
such  wastes.  The  laws  controlling  effluent  stan- 
dards can  be  expected  to  become  more  stringent. 
Toxicity  of  the  heavy  metals  and  the  effects  on 
toxicity  of  combinations  of  these  metals  are 
presented  and  discussed.  The  safe  limits,  as  they 
are  now  known,  for  water  supply,  animal  water 
and  aquatic  life  are  presented  in  tabular  form. 
Chemical  precipitation  of  heavy  metals  is  the  most 
widely  used  means  of  removal.  This  is  a  simple 
operation  but  care  should  be  taken  to  insure  that 
factors  influencing  solubility  of  the  metals,  pH, 
salts,  chelating  agents,  and  complexing  agents,  are 
controlled  for  best  results.  A  block  diagram 
demonstrating  the  organization  of  a  precipitation 
system  is  shown  and  discussed.  With  increasing 
standards,  some  form  of  secondary  treatment  for 
removing  heavy  metals  must  be  considered.  At 
this  time,  ion  exchange  is  the  most  economic 
method  which  can  provide  low  effluent  concentra- 
tions. Other  treatment  processes  such  as  reverse 
osmosis,  electrodialysis,  evaporation,  elec- 
troreduction and  adsorption  can  all  produce  the 
desired  effluent  quality,  but  each  has  special  con- 
siderations that  tend  to  limit  general  application. 
Heavy  metal  contamination  will  be  an  industry 
problem  for  some  time.  It's  solution  requires  a  full 
company-wide  effort.  (Goessling-Texas) 
W72-04052 


REMOVAL  OF  HYDROGEN  SULPHIDE  FROM 
WATERFLOOD  INJECTION  WATER, 

Sohio  Petroleum  Co.,  Ohio. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-04064 


NUTRIENT  LIMITATION, 

Ministry  of  Agriculture,  Crumlin  (Northern  Ire- 
land). Freshwater  Biological  Investigation  Unit. 
C.  E.  Gibson. 

Journal  Water  Pollution  Control  Federation,  Vol 
43,  No  12,  December  1971,  p  2436-2440,  2  tab,  12 
ref. 

Descriptors:  'Nutrients,  *Algae,  'Eutrophication, 
'Phosphorus,  'Nitrogen,  Evaporation,  Storm  ru- 
noff, Bioassays,  Bio-indicators,  Storage,  Flow 
rates,  Inhibition,  Analytical  techniques,  Enzymes, 
Color,  Water  quality  control,  Research  and 
development. 

Determination  of  limiting  levels  of  nitrogen  and 
phosphorus  has  been  exceedingly  difficult  for 
several  reasons.  Inputs  of  phosphates  and  nitrates 


are  extremely  variable  with  season  or  with  shifts  in 
population.  Secondly,  the  ratio  of  carbon  to 
nitrogen  to  phosphorus  is  just  as  important  as  the 
actual  amounts  of  each  present.  Thirdly,  certain 
algae  have  a  capacity  for  storing  phosphates,  and 
thriving  algal  growths  may  appear  in  areas  where 
phosphate  is  seriously  depleted.  Perhaps  the 
greatest  difficulty  encountered  is  the  inability  of 
researchers  to  develop  a  synthetic  medium  upon 
which  algae  will  produce  growth  patterns  similar 
to  those  of  algae  grown  in  streams  or  lakes. 
Phosphorus  and  nitrogen  required  by  algae  grown 
on  synthetic  media  far  exceed  the  supply  available 
in  any  waters  less  than  grossly  polluted.  However, 
advancements  in  bioassay  techniques  are  continu- 
ing, and  there  is  now  a  simple  spot  test  for 
phosphorus  limitation.  Presence  of  alkaline 
phosphates  has  been  shown  to  be  an  indicator  of 
phosphate  limitation,  and  a  rapid  color  test  has 
been  developed.  Teams  of  researchers  are  con- 
tinuing to  devote  their  attention  to  this  and  other 
new  methods  for  obtaining  information  about 
nutrient  limitation.  (Lowry-Texas) 
W72-04070 


INSECTICDDE  ADSORPTION  BY  LAKE  SEDI- 
MENTS AS  A  FACTOR  CONTROLLING  INSEC- 
TICIDE ACCUMULATION  IN  LAKES, 

Wisconsin  Univ.,  Madison.  Dept.  of  Soil  Science. 
G.  Chesters,  and  G.  B.  Lee. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-206  303,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Wisconsin  Water  Resources 
Center,  Madison,  Technical  Completion  Report, 
1971.  9  p,  18  ref,  18  append.  OWRR  B-016-WIS 
(15). 

Descriptors:  'Pesticides,  'Insecticides,  'Adsorp- 
tion, 'Degradation  (Decomposition),  'Hydrolysis, 
'Sediments,  Aquatic  environment,  *Or- 
ganophosphorus  pesticides,  Wisconsin. 
Identifiers:  'Aerobiosis,  'Organo-clay  complexes, 
'Organochlorine  insecticides,  Unified  analysis. 
Microbial  systems. 

The  investigation  was  divided  into  three  phases: 
development  of  methodology  for  determination  of 
pesticides  in  aquatic  systems,  determination  of  the 
extent  of  pesticide  adsorption  on  intact  lake  sedi- 
ments and  on  isolated  mineral  and  organo-clay 
fractions  of  lake  sediments,  and  an  evaluation  of 
the  rates  and  mechanisms  of  degradation  of  cer- 
tain pesticides  in  the  aquatic  environment. 
Methods  were  developed  for  the  unified  deter- 
mination of  eight  organo-chlorine  and  five  or- 
ganophosphorus  insecticides  at  the  0.06  to  1.0 
microgram/liter  level.  Extent  of  adsorption  of 
gamma-BHC.  malathion,  and  parathion  on  sedi- 
ments was  determined.  The  most  important  fac- 
tors governing  adsorption  were  pesticide,  sedi- 
ment ratio,  sediment  concentration,  pesticide  con- 
centration, and  organic  matter  content.  The  rate 
and  mechanism  of  degradation  of  parathion  was 
determined  in  intact  lake  sediments  and  simulated 
microbial  systems;  degradation  was  primarily 
microbial  with  the  initial  reduction  of  parathion  to 
aminoparathion;  further  degradation  was  hydroly- 
sis to  diethylthiophosphoric  acid  and  p- 
aminophenol.  Gamma-BHC  was  detoxified  in  lake 
systems  by  microbial  isomerization  of  the  insecti- 
cide through  alpha-,  delta-,  and  beta-BHC;  the 
reaction  was  much  more  rapid  in  anaerobic  than 
aerobic  systems.  Hydroxy-atrazine  degrades  in 
sediment  systems  and  partial  cleavage  of  the  sta- 
ble s-triazine  ring  was  indicated. 
W72-04081 

5D.  Waste  Treatment  Processes 


SUMMARY  OF  THE  OCEANOGRAPHY  AND 
SURFACE  WIND  STRUCTURE  OF  THE 
PACD7IC  SUBARCTIC  REGION  IN  RELATION 
TO  WASTE  RELEASES  AT  SEA. 
Federal  Water  Quality  Administration,  Corvallis, 
Oreg.  Pacific  Northwest  Water  Lab. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 
Waste  Treatment  Processes — Group  5D 


Working  Paper  No.  76,  September  1970.  66  p,  56 
fig,  1  tab,  9  ref. 

Descriptors:  *Marine  air  masses,  "Ocean  currents, 
Air  circulation,  Aquatic  drift,  Density  currents, 
Salinity,  Temperature,  Water  quality  control, 
Fish,  Aquatic  life,  Plankton,  Marine  animals, 
Zooplankton,  Atmospheric  pressure,  Nutrients. 
Identifiers:  'Prevailing  winds. 

Analysis  of  both  prevailing  current  and  wind 
direction  and  velocities  was  made  from  extensive 
studies  of  the  literature  for  the  Alaskan  Gulf  and 
the  Pacific  Ocean  in  the  region  known  as  the 
Pacific  Subarctic.  A  counter-clockwise  circulation 
was  demonstrated  to  exist  at  all  times  of  the  year, 
creating  a  nearly  closed  circulation.  Currents  near 
the  coast  were  shown  to  be  fairly  fast,  with  a  jet- 
like stream  passing  south  of  the  Kodiak,  out  along 
the  Aleutian  chain  and  into  the  Bering  Sea.  From 
these  analyses,  it  was  apparent  that  the  wind  and 
current  systems  in  the  Gulf  will  drive  floating 
materials  inshore  for  at  least  a  few  days  every 
month  at  a  rate  of  3  to  5%  of  the  wind  speed. 
Therefore,  there  can  be  no  safe  dumping  of  wastes 
within  this  area  if  the  extensive  and  unique  biota 
of  this  area,  both  in-shore  and  at  sea,  are  to  be 
fully  protected.  (Lowry-Texas) 
W72-03515 


INFLUENCE  OF  ACID  MINE  WATER  ON  THE 
MICROFLORA  OF  SEWAGE, 

West     Virginia     Univ.,      Morgantown.      Water 

Research  Inst. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-03531 


FEASIBILITY  OF  TREATING  WASTEWATER 
BY  DISTILLATION. 

Florida  Univ.,  Gainesville. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-206  145,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Environmental  Protection 
Agency-Research  and  Monitoring,  Water  Pollu- 
tion Control  Research  Series,  February  1971.  94  p, 
11  fig,  25  tab,  43  ref.  EPA  Program  17040  DNM. 
Contract  14-12-571. 

Descriptors:  'Distillation,  'Evaporators,  'Waste 
water  treatment,  Separation  techniques,  Trickling 
filters,  Activated  carbon,  Aeration,  Temperature, 
Odor,  Scaling,  Pressure,  Water  reuse,  Ammonia, 
Ion  exchange,  Desalination,  'Long  tube  vertical 
distillation. 

A  long  tube,  vertical,  three-effect  evaporator  was 
subjected  to  tests  to  determine  effects  of  feed- 
water  quality  and  evaporation  conditions  on 
product  water  quality,  post  evaporation  polishing, 
and  evaporator  tube  scaling.  Feedwaters  tested  in- 
cluded effluents  from  extended  aeration,  trickling 
filter,  and  contact  stabilization  units.  All  units 
treated  the  same  influent  wastes.  An  odor  free 
product  could  not  be  produced  at  temperatures 
between  112F  and  290F,  with  the  odor  increasing 
as  either  the  evaporator  temperature  or  the  feed- 
water  COD  increased.  Preliminary  studies  demon- 
strated that  while  aeration  could  not  always 
remove  all  the  odor,  activated  carbon  adsorption 
could.  pH  adjustment  was  shown  to  be  incapable 
of  controlling  ammonia,  but  ion  exchange  pro- 
vided sufficient  removal.  Scaling  problems  were 
prohibitive  with  trickling  filter  effluent  but  nearly 
negligible  with  extended  aeration  effluent.  In- 
creased efficiencies,  at  higher  operating  tempera- 
tures and  negligible  boiling  point  rise  indicated  that 
wastewater  evaporation  should  be  more  economi- 
cal than  seawater  evaporation.  (Lowry-Texas) 
W72-03610 


A  SYSTEM  FOR  INDUSTRIAL  WASTE  TREAT- 
MENT RD  AND  D  PROJECT  PRIORITY  AS- 
SIGNMENT. 

Synectics  Corp.,  Allison  Park,  Pa. 


Available  from  the  National  Technical  Service  as 
PB-206  146,  $3.00  in  paper  copy,  $0.95  in 
microfiche.  Environmental  Protection  Agency- 
Water  Quality  Office,  Water  Pollution  Control 
Research  Series,  February  1971.  91  p,  13  fig,  14 
tab,  28  ref.  EPA  Program  12000  FLX.  Contract  No 
14-12-840. 

Descriptors:  'Cost  benefit  analysis,  'Analytical 
techniques,  'Digital  computers,  Industrial  wastes, 
Water  quality  control,  'Waste  water  treatment, 
'Research  and  development,  Administration. 

A  computerizable  analysis  system  for  determining 
maximum  benefit  per  increment  of  capital  expen- 
diture has  been  developed  to  aid  the  EPA  in  select- 
ing those  research  projects  which  will  provide  the 
greatest  amount  of  pollution  abatement  per  dollar 
expended.  Five  main  subsets  with  a  total  of  24  in- 
formation sources  are  used  to  provide  input,  with 
the  variables  listed  in  terms  of  relative  rankings 
rather  than  absolute  values.  The  subsets  are:  (1) 
Effluent  constituents;  (2)  Industrial  groups;  (3) 
State  dimensions;  (4)  Project  descriptions;  and  (5) 
General  statistics.  The  system  has  been  developed 
for  implementation  on  the  basis  of  aggregation  of 
data  on  a  state-by-state  basis,  but  the  geographical 
base  may  be  readily  expanded  to  include  river 
basins,  or  contracted  to  run  on  a  county  by  county 
basis.  The  system  accounts  for  both  past  and  cur- 
rent fundings  of  projects,  allows  policy  decisions 
on  the  part  of  EPA  management  to  be  superim- 
posed at  several  levels  and  permits  analysis  of  the 
effects  of  various  policy  decisions.  (Lowry-Texas) 
W72-03611 


BIOLOGICAL    REMOVAL    OF    PHOSPHATES 
FROM  AQUATIC  MEDIA, 

Arizona    Univ.,    Tucson.    Dept.    of    Biological 

Sciences. 

Douglas  Edwin  Greer. 

Master's  Thesis,  May  1971.  29  p,  4  fig,  4  tab,  23 

ref.  OWRR  A-019-ARIZ  (2). 

Descriptors:  'Phosphates,  'Clams,  'Algae, 
Chemical  precipitation,  Hydrogen  ion  concentra- 
tion, Filtration,  Colloids,  Carbon  dioxide,  Calci- 
um, Magnesium,  Nutrients,  'Waste  water  treat- 
ment, Tertiary  treatment,  Eutrophication. 
Identifiers:  'Anoxia. 

The  precipitation  of  excess  phosphates  in  the  form 
of  hydroxyl-apatite  has  been  accomplished 
without  the  addition  of  chemical  reagents.  The 
process  requires  elevation  of  the  OH  (-)  ion  con- 
centration through  the  removal  of  C02  from  the 
water  by  algae,  resulting  in  a  hydroxyl-apatite 
algal  suspension.  This  suspension  is  removed  from 
the  water  by  being  filtered  through  beds  of  clams, 
Corbicula  fluminea.  These  clams  are  able  to  sur- 
vive in  eutrophic  water  provided  the  water  is  con- 
tinuously recirculated,  and  the  temperature  is  kept 
below  30C.  Estuarine  phosphates  may  be  even 
more  susceptible  to  'automatic'  removal  since  sea 
water  contains  an  average  of  410  mg/1  Ca  (+2), 
which  should  result  in  more  complete  precipita- 
tion. Overall  quality  of  water  receiving  clam-algae 
phosphate-removal  treatment  is  enhanced,  since 
pH  elevation  without  lime  addition  results  in  Ca 
(+2)  and  Mg  (  +  2)  precipitation.  Tertiary  treated 
wastewater,  subjected  to  nutrient  removal  and 
containing  less  than  0.30  mg/1  total  phosphates, 
will  allow  high  levels  of  primary  productivity 
without  the  danger  of  anoxia  from  excessive  buil- 
dups of  the  algal  standing  crop.  (Lowry-Texas) 
W72-03613 


COAGULATION    OF    ACTIVATED    CARBON 
SUSPENSIONS, 

Northwestern  Univ.,  Evanston,  Illinois.  Environ- 
mental Health  Engineering. 
R.  D.  Letterman,  J.  E.  Quon,  and  R.  S.  Gemmell. 
Journal  of  the  American  Water  Works  Associa- 
tion, Vol  62,  No  10,  October,  1970,  p  652-658.  9 
fig,  3  tab,  8  ref. 


Descriptors:    'Waste    water   treatment,    'Water 

treatment,   'Turbidity,    'Coagulation,   Activated 

carbon,  Efficiencies,  Hydrogen  ion  concentration, 

Alkalinity,     Taste,     Odor,     Laboratory     tests, 

Kaolinite. 

Identifiers:  Removal,  Alum. 

The  coagulation  phenomenon  and  its  application 
to  water  treatment  have  been  extensively  studied. 
The  use  of  activated  carbon  for  taste  and  odor 
removal  and  of  alum  as  a  coagulant  is  widespread. 
The  influence  of  the  presence  of  activated  carbon 
on  coagulation  has  not  received  much  attention.  A 
series  of  laboratory  tests  at  varying  levels  of  tur- 
bidity, alkalinity,  pH,  carbon  and  alum  additions 
have  been  conducted  in  an  attempt  to  explore 
some  of  the  ramifications  of  these  interactions. 
The  coagulation  of  carbon  suspensions  at  pH  7.0 
and  alkalinity  of  2  mg/1  show  that  the  alum  dose  as- 
sociated with  the  first  zone  of  coagulation  is  not 
sensitive  to  the  initial  concentration  of  carbon. 
The  minimum  residual  turbidity  increased  with  in- 
creasing initial  carbon  concentrations.  The  alum 
dose  required  to  produce  a  water  with  a  given  tur- 
bidity increased  with  increasing  carbon  concentra- 
tion. The  optimum  pH  for  coagulation  was  found 
to  depend  on  the  initial  alkalinity.  The  addition  of 
alum  to  carbon  suspensions  was  more  effective  in 
turbidity  removal  than  adding  carbon  to  solutions 
of  alum.  Generally,  the  alum  dose  required  to 
produce  a  residual  turbidity  of  one  unit  was 
slightly  less  for  kaolin  suspensions  containing  car- 
bon than  for  suspensions  without  carbon.  (Goess- 
ling-Texas) 
W72-03614 


WATER  TREATMENT  PLANT  AUTOMATION 
IN  THE  UNITED  KINGDOM, 

Binnie  and  Partners,  London  (England). 
J.  H.  T.  Griffiths. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol  62,  No  8,  August  1970,  p  473-482.  7  fig,  8 
ref. 

Descriptors:  'Waste  water  treatment,  'Water 
treatment,  'Automatic  control,  Hydraulic  valves, 
Water  quality,  'Treatment  facilities,  Automation, 
'Mechanical  control,  'Control  system,  Opera- 
tions, 'Operating  costs. 

Identifiers:  Pneumatic  handling  devices,  United 
Kingdom. 

With  the  cost  of  a  man  capitalized  at  approximate- 
ly $42,000  it  has  become  necessary  to  look  to  auto- 
mation for  an  answer  to  increased  production 
costs.  An  account  of  the  development  of  automa- 
tion in  the  water  treatment  industry  may  be  of 
some  help  to  the  operator.  In  1949,  Permutit  in- 
stalled a  battery  of  four  gravity  filters  with  auto- 
matic wash  capability.  In  1952,  the  first  plant  with 
automatic  filter  wash  and  centralized  control  was 
commissioned  at  Broadside  Works.  The  Sandford 
Mill  softening  plant  introduced  the  use  of  grain 
handling  techniques  for  the  pneumatic  handling  of 
lime  and  soda  ash.  This  led  to  automation  of  the 
storage,  handling  and  preparation  of  chemicals. 
Automated  sludge  handling  followed  in  1956.  The 
Elvington  Works,  commissioned  in  1960,  was  the 
first  fully  automated  water  works  in  the  U.K.  The 
plant  is  manned  48  hours  each  week.  The  balance 
of  th  time,  the  plant  operates  under  automatic  con- 
trol without  operators.  Provisions  are  made  for 
alarm  devices  to  signal  standby  personnel  in  the 
event  of  emergencies.  Data  logging  is  an  essential 
part  of  automation  to  record  the  effectiveness  of 
operations  when  no  personnel  are  present.  Full  au- 
tomation of  the  mechanical  processes  in  a  water 
treatment  plant  is  reliable,  efficient  and  can  save 
staff.  It  will  be  increasingly  adopted  in  the  future. 
(Goessling-Texas) 
W72-03615 


METROPOLITAN      SUCCESSIVE      USE      OF 
AVAILABLE  WATER, 

Colorado  Univ.,  Boulder.  Dept.  of  Civil  and  En- 
vironmental Engineering. 
K.  D.  Linstedt,  K.  J.  Miller,  and  E.  R.  Bennett. 
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Field  05-WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5D— Waste  Treatment  Processes 


Journal  of  the  American  Water  Works  Associa- 
tion, Vol  62,  No  10,  October,  1971,  p  610-615.  4 
fig,  6  ref . 

Descriptors:  'Waste  water  treatment,  *Tertiary 
treatment,  'Water  reuse,  Water  quality,  Water 
resources,  Watershed  management,  Population, 
Growth  rates,  'Municipal  water. 

Nearly  all  metropolitan  areas  are  confronted  with 
an  ever-increasing  demand  for  high-quality  supply 
waters.  To  meet  this  demand,  municipal  water  de- 
partments must  continually  plan  for  the  develop- 
ment of  future  sources  of  supply.  The  City  of 
Denver  is  now  involved  in  the  development  of  a 
program  leading  to  successive  use  of  available 
water.  This  course  of  action  was  forced  upon  the 
city  by  an  analysis  of  future  water  demands  and 
future  water  sources.  A  study  program  has  been 
initiated  to  evaluate  all  aspects  of  water  reuse.  The 
overall  study  includes  the  following  components: 
(1)  water  reclamation  process  studies;  (2)  benefi- 
cial use  studies;  (3)  study  of  the  necessary  altera- 
tions to  the  existing  distribution  system;  (4)  quality 
requirements  for  the  possible  beneficial  uses;  (5) 
evaluation  of  public  acceptance  of  water  succes- 
sive use;  (6)  legal  considerations.  From  a  water 
resource  point  of  view,  there  appears  to  be  a 
definite  need  for  developing  the  potential  afforded 
by  the  concept  of  successive  water  reuse.  How- 
ever, there  are  many  practical  considerations  that 
must  be  resolved  in  a  major  metropolitan  area  be- 
fore successive  water  use  can  contribute  signifi- 
cantly to  the  water  resources  of  such  a  communi- 
ty. (Goessling-Texas) 
W72-03616 


WASTEWATER  RECLAMATION. 

National  Industrial  Pollution  Control  Council, 
Washington,  D.C. 

For  sale  by  the  Superintendent  of  Documents, 
U.S.  Government  Printing  Office,  Washington, 
D.C.  20402  Price  $0.30.  Report  COM-71-50083, 
March  1971 .  31  p,  3  fig,  4  tab,  8  ref. 

Descriptors:  'Water  reuse,  'Return  flow,  'Water 
demand,  Industrial  wastes,  Separation  techniques, 
Tertiary  treatment,  Feasibility  studies,  Cost  analy- 
sis, Sludge,  Public  health,  Toxicity,  Desalination, 
Water  quality  control,  'Waste  water  treatment. 

Gross  withdrawals  of  water  will  exceed  the  ulti- 
mate supply  of  650  billion  gallons  per  day  shortly 
after  1980.  Technology  needed  to  recycle  waste- 
water is  currently  available,  as  evidenced  by  South 
Tahoe  Wastewater  District.  Both  industry  and 
agriculture  are  already  practicing  limited  reuse  by 
treating  some  of  their  wastewaters  to  suitable 
levels  and  reusing  them  in  places  where  a  low- 
quality  effluent  can  be  tolerated.  However,  there 
are  8  major  areas  in  which  progress  must  be  made 
before  wastewater  recycling  will  gain  in  popularity 
on  a  large  scale.  These  progress  needs  are:  (1) 
development  of  definitive  public  health  and 
process  engineering  design  criteria  for  total  use  of 
reclaimed  water;  (2)  development  of  advanced 
monitoring  and  controlling  instrumentation  and 
techniques;  (3)  development  of  improved  pollutant 
reuse  methods;  (4)  initiation  of  a  feasibility  study 
of  wastewater  reclamation  on  a  regional  scale;  (5) 
continuation  of  feasibility  and  pilot  studies  on 
wastewater  desalting;  (6)  establishment  of  an  in- 
ventory of  water  demands  and  sources  according 
to  user  quantity  and  quality  requirements;  (7) 
determination  of  values  of  reclaimed  waters  for  in- 
novative uses;  and  (8)  initiation  of  a  program  of 
public  education  on  the  need  for  water  reclama- 
tion. (Lowry-Texas) 
W72-03619 


EVALUATION    OF    MIXING    IN    AERATION 
TANKS, 

Freeport  Water  and  Sewer  Commission,  111. 

W.  L.  Paulson,  S.  C.  Mehta,  E.  D.  Toerber,  and  H. 

S.  Smith. 


Preprint  presented  at  44th  Annual  Conference  of 
Water  Pollution  Control  Federation  Session  21, 
No  1,  October  7, 1971.  32  p,  15  fig,  3  tab,  8  ref. 

Descriptors:  'Mixing,  'Activated  sludge,  'Aera- 
tion, Dye  releases,  Tracers,  Fluorescence,  Baf- 
fles, Weirs,  Analytical  techniques,  Design  criteria, 
♦Waste  water  treatment. 

Identifiers:  'Complete  mixing,  'Plug  flow,  Dif- 
fuser  density,  Mean  residence  time. 

A  Rhodamine  dye-fluorometer  tracer  system  was 
developed,  tested  under  laboratory  conditions, 
and  used  to  evaluate  the  flow  regimes  in  aeration 
tanks  under  varying  conditions  at  the  Freeport,  Il- 
linois Waste  Water  Treatment  Plant.  Primary  ef- 
fluent was  used  as  the  flow  medium  throughout 
the  study.  Each  aeration  tank  was  25  ft  x  675  ft. 
with  a  13  foot  water  depth,  and  aerated  by  diffused 
air  aeration.  Longitudinal  flow  was  used  in  the 
plug  flow  system  and  transverse  flow  was  utilized 
in  the  complete  mix  system.  Results  indicated  that 
it  was  possible  to  achieve  complete  mixing  in  the 
aeration  tanks  if  inlet  locations,  effluent  weir 
design,  diffuser  density,  air  flow  and  improve- 
ments in  diffuser  placement  are  used  to  achieve 
maximum  utilization  of  tank  volume.  Mean  re- 
sidence time,  n,  for  tanks  in  series  model  evalua- 
tion was  near  1 ,  and  from  200  to  infinity  for  the 
plug  flow  model  as  computed  from  the  computer 
program.  (Lowry-Texas) 
W72-03620 


INTEGRATED  THEORY  OF  SEPARATION  BY 
BULK  CENTRIFUGES, 

Alfa-Laval  A.B.,  Tumba  (Sweden). 

J.  R.  Schnittger. 

Industrial  and  Engineering  Chemistry,   Process 

Design  and  Development,  p  407-412,  1970.  9  fig,  6 

ref. 

Descriptors:  ♦Centrifugation,  Analysis,  'Mathe- 
matical models,  Efficiency,  Flow  rates,  Viscosity, 
Laminar  flow,  Particle  size,  'Waste  water  treat- 
ment. 

Identifiers:  Food  industry,  Chemical  processing 
industry,  'Solids  concentration,  Hindered  settling. 

Bulk  centrifuges  offer  many  advantages  in 
processes  handling  large  amounts  of  solids.  An  in- 
tegrated theory  is  suggested  for  separation  of 
solids  in  bulk  centrifuges,  such  as  decanters  in  the 
food  and  chemical  processing  industries.  The 
governing  separation  process  takes  place  in  the 
laminar  flow  boundary  layer  3  to  5  mm  thick,  with 
a  free  surface.  The  gradual,  hindered  settling  of 
solid  particles  out  of  this  layer,  moving  under  the 
influence  of  centrifugal  force  and  viscous  friction, 
has  been  computerized.  This  has  allowed,  for  the 
first  time,  calculations  of  absolute  values  of  the 
sedimentation  efficiency.  The  results  are 
presented  from  the  viewpoint  of  the  plant  en- 
gineer. Flow  rate,  concentration  of  solids,  revolu- 
tions per  minute,  viscosity  of  liquid,  particle  size, 
and  hindered  settling  influence  the  operation  of  a 
bulk  centrifuge.  A  series  of  field  tests  is  simulated 
on  the  computer.  The  values  of  efficiency  versus 
flow  rate  are  in  good  agreement  with  experimental 
ones  using  the  same  liquid,  until  excessive  flow 
destroys  the  close  validity  of  the  model  assump- 
tions. Neither  the  designer  nor  the  user  of  chemi- 
cal processing  equipment  would  be  willing  to  aban- 
don experimental  testing.  The  ultimate  proof  of 
the  process  will  continue  to  be  its  utility  in  the  par- 
ticular situation  at  hand.  However,  it  must  be  of 
great  value  to  have  a  basically  simple  concept  for 
the  main  process  of  bulk  centrifuges,  particularly 
decanters,  even  if  the  computation  may  be  com- 
plex. (Goessling-Texas) 
W72-03621 


CONSIDERATION  OF  SENSnTVITY  AND 
PARAMETER  UNCERTAINTY  IN  OPTIMAL 
PROCESS  DESIGN, 

Kansas  State  Univ.,  Manhattan.  Dept.  of  Chemi- 
cal Engineering. 
M.  S.  K.  Chen,  L.  E.  Erickson,  and  L.  T.  Fan. 


Industrial  and  Engineering  Chemistry,  Process 
Design  and  Development,  Vol  9,  No  4,  p  514-521, 
1970. 14  ref,  4  fig,  1  tab. 

Descriptors:  'Waste  water  treatment,  'Design, 
'Optimization,  Temperature,  Efficiency,  Flow 
rate,  Sediment  yield,  Biochemical  oxygen  de- 
mand, Hydrogen  ion  concentration,  'Optimal 
development  plans,  'Risks. 
Identifiers:  Holding  time,  Parameter  variability. 
Uniform  distribution,  Normal  distribution. 

The  biological  waste  treatment  process  is  re- 
peatedly subjected  to  changes  in  its  operational 
parameters,  such  as  flow  rate,  feed  concentration, 
ambient  conditions  and  others.  Usually  the  op- 
timal design  variables  are  determined  based  upon  a 
set  of  fixed  numerical  values  of  the  parameters, 
such  as  the  yield  factor,  flow  rate,  feed  concentra- 
tion, temperature,  pH,  and  separation  efficiency 
in  the  thickener.  Much  of  the  uncertainty  in- 
troduced by  these  fixed  values  is  not  resolved  until 
the  system  has  been  built  and  the  operation  ob- 
served. In  an  attempt  to  establish  an  approach  to 
hedge  against  design  errors  caused  by  this  uncer- 
tainty, a  sensitivity  analysis  has  been  applied  to 
reveal  the  important  parameters  in  the  optimal 
design  of  a  two-stage  continuous-flow  stirred-tank 
reactor  system  with  recycle.  Specifically,  a  two- 
tank  biological  waste  treatment  system  was  ex- 
amined to  detect  parameters  to  which  the  optimal 
holding  time  was  most  sensitive.  The  total  holding 
time  was  most  sensitive  with  respect  to  the  effi- 
ciency of  the  thickener,  next  the  recycle  ratio,  and 
thirdly  the  maximum  specific  growth  rate.  Several 
optimal  design  strategies  which  take  into  account 
parameter  uncertainty  are  proposed.  One  of  these, 
the  expected  value  criterion,  has  been  used  to  find 
new  optimal  results  and  quantitative  safety  factors 
for  the  two-tank  biological  waste  treatment 
system.  In  general,  the  optimal  holding  time 
should  be  increased  as  the  range  of  the  uncertainty 
increases.  Results  are  presented  for  both  normal 
and  uniform  distributions  of  parameter  values. 
(Goessling-Texas) 
W72-03622 


POPULATION  DESCRIPTION  OF  THE  NON- 
-METHANOGEMC  PHASE  OF  ANAEROBIC 
DIGESTION-D,  HIERARCHICAL  CLASSIFICA- 
TION OF  ISOLATES, 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

D.  F.  Toerien. 

Water  Research,  1970,  Vol  4,  p  285-303.  7  fig,  37 

ref,  4  tab. 

Descriptors:  'Waste  water  treatment,  'Anaerobic 
digestion,  'Anaerobic  bacteria,  'Systematics, 
Bacteria,  Animal  populations. 
Identifiers:  *Non-methanogenic  phase,  Hierarchi- 
cal classification,  Divisive-monothetic,  Ag- 
glomerative  polythetics. 

The  need  for  bacteriological  studies  on  the  non- 
methanogenic  phase  of  anaerobic  digestion  has 
been  recently  emphasized.  Since  the  taxonomy  of 
the  anaerobic  bacteria  is  in  disarray  it  was  sug- 
gested that  other  classification  procedures  should 
be  investigated.  A  study  has  been  completed  to 
determine  the  suitability  of  hierarchical  classifica- 
tion as  applied  to  this  group  of  bacteria.  It  was 
found  that:  (1)  Divisive-monothetic  classifications 
in  the  form  of  identification  of  isolates  or  by  ob- 
taining binary  test  batteries  seem  to  have  little  or 
no  value  in  ecological  studies  of  the  non- 
methanogenic  bacteria  of  anaerobic  digestion,  (the 
disarray  in  taxonomy  of  anaerobic  bacteria 
negates  the  use  of  identification  procedures  while 
general  ecological  propositions  are  difficult  to 
make  from  the  binary  test  batteries);  and  (2)  ag- 
glomerative-polythetic  classification  of  the  non- 
methanogenic  bacteria  were  highly  successful 
because:  (a)  they  demonstrated  the  presence  of 
different  groups  of  bacteria  amongst  the  opera- 
tional ecological  units;  (b)  they  yielded  highly 
similar  results;  (c)  the  end  product  patterns  of  the 
groups  were  homologous;  and,  (d)  the  groups  were 
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significantly  different.  Different  physiological 
groups  of  bacteria  therefore  occur  in  the  non- 
methanogenic  phase  of  anaerobic  digestion  and 
each  group  showed  an  individual  characteristic 
pattern.  (Goessling-Texas) 
W72-03624 


PRELIMINARY  STEPS  IN  WASTE  TREAT- 
MENT, 

MacDermid,  Inc.,  Waterbury,  Conn. 

W.  P.  Innes,  and  W.  H.  Toller,  Jr. 

Plating,  Vol  57,  December  1970,  p  1205-1208.  3  fig, 

16ref. 

Descriptors:  *Waste  water  treatment,  *Design 
criteria,  *Sewage,  Thermal  pollution,  Water  pollu- 
tion control,  "Standards,  Operations,  Treatment 
facilities,  "Regulation. 

Identifiers:  "Pollution  control,  "Regulatory  agen- 
cies, Finishing  industry,  Ohio  River  Valley  Water 
Sanitation  Commission. 

Before  a  new  finishing  plant  is  opened  it  should  go 
through  a  procedure  for  deciding  how  to  meet  pol- 
lution regulations.  Every  plant  is  subject  to  regula- 
tion by  one  or  more  governmental  agencies,  so  the 
first  step  in  waste  control  would  be  to  determine 
the  jurisdiction  one's  waste  control  falls  under  and 
then  learn  their  regulations.  A  survey  should  be 
made  to  determine  and  classify  all  materials  that 
constitute  waste.  While  in  the  past  many  control 
agencies  published  specific  concentrations  of  con- 
stituents in  effluents,  more  and  more  agencies  are 
using  the  term  'substantially  complete  removal.'  A 
plan  must  be  drawn  up  showing  the  method  to  be 
used  to  treat  each  waste,  the  equipment  required, 
the  location  and  daily  operation  of  the  equipment. 
After  certification,  the  plan  is  submitted  to  the 
regulating  agency.  When  approval  is  obtained,  the 
equipment  is  purchased,  installed  and  put  into 
operation.  In  many  areas  it  is  possible  to  get  finan- 
cial tax  relief  to  help  defray  the  capital  expense  of 
the  waste  treatment  facility.  The  cost  of  the  treat- 
ment plant  and  its  daily  operation  should  be  in- 
cluded in  the  pricing  of  all  finishing  jobs.  Many 
plating  plants,  with  adequate  treatment,  may  find 
it  necessary  to  recheck  to  see  that  new  regulations 
can  be  met  without  modifications  to  their  present 
waste  control  equipment.  (Biggs-Texas) 
W72-03625 


NEW  SYSTEM  FOR  DESALTING  WATER. 

For  primary  bibliographic  entry  see  Field  03A. 
W72-03626 


PACKAGE  PLANT  OVERCOMES  WATER 
SHORTAGE, 

P.  La  Sollen. 

Public  Works,  Vol  101,  No  11,  November  1970,  p 

74-75. 

Descriptors:  "Water  treatment,  Water  shortage, 
Automatic  control,  Coagulation,  "Flocculation, 
Filtration,  Chlorination,  Storage,  Washington, 
Treatment  facilities,  Costs,  "Waste  water  treat- 
ment, "Filters. 

Identifiers:  Modular  construction,  Pneumatic  con- 
trol, Filter  media,  "Ranier  (Wash). 

Perennial  water  shortages  which  regularly  plagued 
the  city  of  Ranier,  Washington,  were  ended  by  the 
installation  of  an  up-to-date  water  plant  built 
around  a  modular,  factory  assembled  treatment 
unit.  The  new  plant,  a  Neptune  MicroFLOC 
modular  Aquarius  system,  went  into  operation  in 
August  1968.  Water  is  taken  from  an  existing 
250,000  gallon  reservoir.  A  pneumatic  controlled 
butterfly  valve  regulates  flow  into  the  plant  over  a 
weir.  The  flow  is  split  into  two  equal  portions  for 
treatment  by  two  parallel  systems.  Chemical  treat- 
ment requires  dry  feeders  for  both  alum  and  lime, 
a  solution  feed  gas  chlorinator  and  a  polyelec- 
trolyte-liquid  batching  system  used  for  coagulant 
aid  and/or  filter  aid.  A  mechanically  agitated  floc- 
culator  has  a  detention  time  of  eight  minutes.  Each 
line  has  a  tube  settler  with  5  degree  inclined  one 


inch  hexagonal  tubes.  The  settled  water  passes 
onto  a  multi-media  filter  bed.  The  filters  use  three 
media  to  form  a  filter  bed  with  coarse  media  at  the 
top  and  the  fine  at  the  bottom.  Effluent  water  from 
the  plant  is  pumped  to  a  storage  reservoir  for  use. 
The  500  gpm  plant  is  modular  and  additional  treat- 
ment lines  can  be  added  as  needed.  Total  capital 
investment  to  include  pumps  and  transmission 
lines  was  $359,000.  (Goessling-Texas) 
W72-03627 


A  REPORT  ON  THE  CONTROL  OF  CHROMI- 
UM IN  PLATING  SHOP  EFFLUENTS. 

American  Electroplaters  Society,  Newark,  N.J. 
Environmental  Pollution  Control  Subcommittee. 

Plating,  Vol  57,  September  1970,  p  889-892.  2  fig,  2 
tab,  12ref. 

Descriptors:  "Chromium,  "Sewage  treatment, 
"Chemical  reduction,  Sewage  sludge,  Chemical 
precipitation,  Oxidation-reduction,  Filtration,  Set- 
tling basin,  Hydrogen  ion  concentration,  Ef- 
fluents, Coagulation,  Adsorption,  Separation 
techniques,  "Waste  water  treatment. 
Identifiers:  "Control  requirements,  Reducing 
agents,  "Electroplating,  Batch  treatment  system, 
Rinse  water,  Extraction,  "Chemical  treatment. 

For  many  years  several  methods  of  chemical  treat- 
ment of  chromium  wastes  have  been  known  and 
used  effectively.  The  most  common  procedure  is 
the  reduction  of  the  hexavalent  chromium  to 
trivalent  chromium,  followed  by  neutralization 
and  subsequent  precipitation.  Several  different 
reducing  agents  may  be  used.  Sulfur  dioxide  is 
commonly  used,  with  the  advantage  being  that  no 
acid  is  required  to  cause  the  reaction  to  go  to 
completion.  Ferrous  sulfate  also  is  effective  as  a 
reducing  agent,  and  it  does  not  liberate  a  toxic  gas. 
However,  more  sludge  is  generated  with  ferrous 
sulfate  than  with  sulfur  dioxide.  Several  alkalies 
such  as  hydrated  lime,  sodium  carbonate,  or  sodi- 
um hydroxide  are  used  to  neutralize  the  reduced 
chromium.  After  the  metal  has  been  precipitated, 
the  hydroxide  and  other  solids  usually  must  be 
separated.  Filtration  is  difficult  because  of  the 
gelatinous  nature  of  the  chromic  system  hydrox- 
ide, so  a  sludge  thickener  or  settling  area  is  usually 
bet  can  be  operated  on  a  batch  or  continuous  basis. 
A  proprietary  system  for  the  destruction  of 
chromium  wastes  in  which  the  hexavalent  chromi- 
um is  reduced  in  the  proprietary  rinse  solution  has 
been  developed.  Also,  an  electrolytic  unit  for  the 
reduction  of  chromium  rinse  wastes  was 
developed.  Electrolysis  takes  place  in  a  cell  with  a 
large  cathode  and  anode  area.  This  system  repor- 
tedly lowers  the  cost  of  treatment.  Evaporative 
systems  are  also  suitable  for  recovery  and  reuse  of 
rinse  waters.  At  the  present,  several  other  systems 
for  waste  treatment  are  being  developed  including; 
coagulation-sedimentation,  adsorption,  foam 
flotation,  electrodialysis,  liquid-liquid  extraction, 
and  others.  (Biggs-Texas) 
W72-03628 


EXPERIMENTS  WITH  MINERAL  AND 
PLASTICS  FILTER  MEDIA. 

Surveyor,  Vol  1 35,  No  4073, 1970,  p  48-49. 

Descriptors:  "Waste  water  treatment,  "Trickling 
filter,  Effluent,  "Biochemical  oxygen  demand,  Ef- 
ficiencies, Pilot  plants,  Economic  analysis,  "Fil- 
ters, Filtration,  Treatment  facilities. 
Identifiers:  "Roughing  filters. 

One  development  of  the  percolating  filter  which 
has  been  pursued  recently  in  Britain  has  been  the 
high  rate  of  roughing  filter.  While  the  traditional 
percolating  filter  has  been  rated  at  about  0.15  lb 
BOD/cu  yd/day  or  0.3  to  0.45  with  recycling,  or  al- 
ternate double  filtration,  the  high  rate  filter  may 
treat  5  lb/cu  yd/day  or  more,  but  it  is  not  under 
such  conditions  to  produce  a  standard  or  20  BOD 
effluent.  Rather  it  is  expected  to  effect  a  large 
BOD  removal  which  may  amount  to  40  to  70%  of 


that  present  in  the  feed  liquor.  Mineral  media  for 
such  filters  would  be  expected  to  be  large,  on  the 
order  of  6  in.,  however,  it  is  for  just  this  purpose 
that  the  plastics  media  comes  into  its  own.  The  pri- 
mary requirement  is  for  high  void  space  and  with  a 
plastic  media  this  can  be  on  the  order  of  95%.  The 
total  surface  area  will  be  larger  than  that  for 
mineral  media.  The  development  of  this  type  of 
filter  in  Britain  has  been  slow.  Only  recently  have 
there  been  installations  of  this  sort  and  these  have 
been  for  special  purpose  treatment  plants.  Results 
to  date  have  been  varied.  A  comparison  of  the  ef- 
fluent quality,  BOD  removal  rates  and  loading 
rates  show  the  sensitivity  of  this  type  of  filter  to 
numerous  parameters,  some  of  which  we  may  not 
have  identified  yet.  This  all  points  to  the  need  for 
pilot  plant  tests  prior  to  making  a  decision  for  an 
expensive  installation.  (Goessling-Texas) 
W72-03629 


SANITARY  SEWER  DESIGN  FOR  HYDROGEN 
SULFIDE  CONTROL, 

Pomeroy,  Johnston  and  Bailey,  Pasadena,  Calif. 
R.  D.  Pomeroy. 

Public  Works,  Vol  101,  No  10,  October  1970,  p  93- 
96  and  130.  3  fig. 

Descriptors:  "Waste  water  treatment,  "Sewers, 
"Hydrogen  sulphide,  "Sulphur  bacteria,  Corro- 
sion, Velocity,  Temperature,  Biochemical  oxygen 
demand,  Aeration,  Waste  dilution,  Limestones, 
Plastics. 

The  presence  of  sulphide  in  sewers  is,  in  nearly  all 
cases  the  result  of  bacterial  reduction  of  sulphate. 
Bacteria  use  oxygen  to  consume  organic  matter 
and  when  no  oxygen  is  present,  certain  species  ob- 
tain oxygen  from  the  sulphate  ion,  which  under 
favorable  conditions  leads  to  creation  of  hydrogen 
sulphide.  Hydrogen  sulphide  in  amounts  sufficient 
to  cause  damage  is  not  common,  however,  it  is  a 
matter  of  concern  to  those  charged  with  the  opera- 
tion and  maintenance  of  our  sewer  systems.  An 
understanding  of  the  reasons  for  the  appearance  of 
sulphides  will  allow  the  designer  to  avoid  the  con- 
ditions necessary  for  sulphide  production  or  to 
guard  against  the  effects  of  sulphides.  Velocity, 
temperature  and  sewage  strength  all  bear  on  the 
sulphide  production  problem.  The  designer  is 
usually  able  to  determine  flow  velocities.  Tem- 
perature and  sewage  strength  can  be  controlled  by 
dilution  water  if  necessary.  Normally,  these  mea- 
sures are  adequate,  however,  if  the  sewer  flows 
full  for  a  sufficient  length  of  time  sulphides  can  ac- 
cumulate. Air  can  be  pumped  into  such  lines  to 
maintain  aerobic  conditions  under  such  circum- 
stances. Of  the  protective  measures,  probably  the 
two  most  attractive  are  the  use  of  limestone  ag- 
gregate in  concrete  pipe  and  the  use  of  PVC  liners 
to  protect  conventional  concrete.  These  measures 
can  prevent  damage  by  hydrogen  sulphide  in 
sewers.  Occasional  nuisance  conditions  will  occur 
but  these  are  usually  of  short  duration  and  do  little 
damage.  (Goessling-Texas) 
W72-03630 


METAL  FINISHING  WASTES:  METHODS  OF 
DISPOSAL, 

Industrial  Filter  and  Pump  Manufacturing  Co., 
Cicero,  111. 

J.  F.  Zievers,  R.  W.  Crain,  and  F.  G.  Barclay. 
Plating,  Vol  57,  January  1970,  p  56-59. 

Descriptors:  "Waste  water  treatment,  "Floccula- 
tion, "Sewage  sludge,  "Neutralization,  Sewers, 
Sedimentation,  Design  criteria,  Hydrogen  ion  con- 
centration, Settling  basin,  Centrifugation,  Water 
reuse,  Effluent,  Alkalinity,  "Oxidation  lagoons, 
Waste  disposal,  Heavy  metals,  Industrial  wastes. 
Identifiers:  "Lagooning,  Vacuum  filtration,  Clari- 
fier,  "Metal  finishing  wastes. 

Segregation  and  disposal  of  the  heavy  metals  such 
as  flocculated  hydrates  and  some  insoluable  salts 
is  of  increasing  importance  owing  to  more  strin- 
gent regulations  and  stricter  enforcement.  There 
are  several  methods  of  liquid-solid   separation 
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available  for  treated  metal  finishing  wastes.  From 
the  metal  finisher's  standpoint,  disposal  of 
neutralized  wastes  via  the  sanitary  sewer  is  the 
cheapest.  However,  small  sewers  and  state  regula- 
tions drastically  limit  this  method  in  its  uses. 
Lagooning  is  the  method  that  uses  the  least 
amount  of  equipment  after  sewering,  but  due  to 
rainfall  and  temperature,  and  the  poor  settling  in 
the  water,  lagooning  cannot  be  used  much  today 
due  to  stricter  enforcement  of  regulations.  The 
baffled  settling  basin  is  another  means  of  waste 
treatment,  but  the  'clears'  from  a  properly 
designed  basin  would  not  be  suitable  for  reuse  un- 
less processed  by  filtration.  Disposal  of  neutral- 
ized waste  by  a  clarifier  sludge  tank  and  vacuum 
filter  is  the  most  expensive  method  from  an  equip- 
ment standpoint.  The  'clears'  from  the  clarifier 
will  generally  be  acceptable  to  a  sewer,  and  in 
some  cases  a  watercourse.  Sometimes  clarification 
is  followed  by  centrifugation.  Direct  pressure  fil- 
tration is  more  efficient  than  all  methods  discussed 
so  far.  With  the  properly  prepared  waste  complete 
liquid-solid  separation  can  be  effected  through  a 
pressure  filter.  The  ultra-high  clarity  filtrate  can 
and  now  is  being  reused.  Rising  water  and  sewer 
costs  make  it  desirable  and  economically  sound  to 
consider  pressure  filtration.  (Biggs-Texas) 
W72-03631 


APPLICATION  OF  REVERSE  OSMOSIS  TO 
ELECTROPLATING  WASTE  TREATMENT, 

Ontario  Research  Foundation,  Sheridan  Park. 
A.  Golomb. 

Plating,  Vol  57,  October  1970,  p  1001-1005.  4  fig,  4 
tab,  8  ref. 

Descriptors:  'Reverse  osmosis,  'Effluents, 
'Waste  water  treatment,  Ion  exchange,  Mem- 
branes, Design  criteria,  Waste  effluent,  Cost  anal- 
ysis, Pilot  plant. 

Identifiers:  'Counter-current  rinsing,  'Flux  rates, 
♦Watts  bath,  Rinse  water,  'Electroplating,  AES 
Project  31. 

Reverse  osmosis,  originally  developed  as  a  separa- 
tion technique  for  water  purification  of  sea  and 
brackish  waters,  now  seems  to  be  feasible  as  a  pol- 
lution control  measure  for  removing  contaminants 
from  plating  waste  streams.  This  method  has  been 
particularly  favorable  with  application  to  nickel 
rinses.  Recirculation  of  purified  rinse  waters  and 
reuse  of  chemicals  are  made  possible  through  the 
RO  process.  The  heart  of  this  process  is  the 
semipermeable  membrane  which  permits  the 
passage  of  water  but  acts  essentially  as  a  barrier  to 
dissolved  substances.  Experiments  conducted 
with  rinse  waters  prepared  by  dilution  of  a  Watts 
bath  obtained  from  an  industrial  source  gave 
nickel  rejections  of  the  order  of  99+  percent.  The 
membrane  material  used  was  Eastman  Kodak 
Type  RO-97,  which  is  the  grade  having  the  highest 
rejection  efficiency  for  inorganic  salts.  No  signifi- 
cant deterioration  in  membrane  properties  oc- 
curred over  a  period  of  five  months.  The  practical 
limit  of  nickel  concentration  is  estimated  to  be 
about  one-third  of  bath  concentration  at  operating 
pressures  of  600-1000  psi.  A  cost  analysis  for 
reverse  osmosis  showed  that  it  was  a  potentially 
attractive  method  in  economic  terms  for  the 
recovery  of  nickel  salts.  Pilot-scale  studies  will  be 
necessary,  however,  to  provide  accurate  design 
and  economic  data  before  full-scale  application  of 
the  process.  (Biggs-Texas) 
W72-03632 


CARBONATION  IN  SODIUM  BASE  PULPING 
LIQUID  RECOVERY  PROCESSES, 

T.  T.  Collins,  and  P.  E.  Shick. 

Paper  Trade  Journal,  Vol  154,  No  25,  June  22, 

1970,  p  39-49. 137  ref. 

Descriptors:    'Waste   water  treatment,   Publica- 
tions,  'Reviews,  Bibliographies,   'Pulp  wastes. 
Liquid  wastes,  Industrial  wastes. 
Identifiers:  'Carbonation  processes. 


Many  of  the  unit  operations  or  variations  used  in 
carbonation  recovery  processes  were  anticipated 
by  earlier  work  in  the  soda  industry,  even  before 
sulphite  pulping  was  known.  A  review  of  the 
patents  and  processes  concerning  the  carbonation 
from  1819  is  reported.  The  Stora  process  and  later 
developments  are  discussed  as  well  as  the  Sivola 
process,  Mannbro  carbonation  and  cross  recovery 
process,  the  Mead  process,  the  Collins  process, 
Rayonier  developments,  Bratislava  developments, 
Weyerhaeuser  developments,  Mo  och  Domsjo 
developments,  the  Tampella  process  and  other 
miscellaneous  carbonation  processes.  References 
for  each  of  the  processes  and  modifications  are 
shown  and  the  mechanisms  briefly  discussed.  The 
chemical  engineering  aspects  are  touched  upon  as 
well  as  the  adsorption  and  desorption  rates.  The 
Claus  process  is  cited  as  being  utilized  in  a  number 
of  the  carconation  processes.  The  carbonation  ap- 
proach has  received  continuous  attention  since  the 
earliest  days.  A  great  many  processes  and  varia- 
tions have  been  proposed  and  a  number  have  been 
tried  in  the  mills.  (Goessling-Texas) 
W72-03633 


OXYGEN  SECONDARY  WASTE  TREATMENT 
CUTS  POLLUTION  CONTROL  COSTS, 

J.H.Olin. 

Paper  Trade  Journal,  Vol  154,  No  24,  June  15, 

1970,  p  31-32.  2  fig,  3  tab. 

Descriptors:  'Waste  water  treatment,  Activated 
sludge,  Oxygen,  Biochemical  oxygen  demand, 
Chemical  oxygen  demand.  Costs,  New  York, 
Treatment  facilities,  'Oxygenation,  Aeration. 
Identifiers:  Suspended  solids,  Mixed  liquor, 
Bativia  (NY). 

A  new  oxygen-based  waste  treatment  system 
developed  and  recently  introduced  by  the  Union 
Carbide  Corporation  upgrades  the  performance  of 
the  activated  sludge  process  used  by  both  mu- 
nicipal and  industrial  plants.  The  'UNOX'  system 
has  been  demonstrated  in  laboratory  bench  scale 
and  pilot  plant  tests  and  has  been  tried  at  full  scale 
in  the  Batvia,  N.  Y.  municipal  waste  water  treat- 
ment plant.  The  aeration  tank  of  a  conventional  ac- 
tivated sludge  system  is  baffled  to  provide  for 
several  stages  and  the  complete  tank  is  covered  to 
prevent  the  escape  of  oxygen.  Pure  oxygen  is  in- 
troduced in  the  first  stage  with  influent  waste  and 
recycled  sludge.  The  gas  and  mixed  liquors  are 
passed  to  subsequent  stages  and  the  effluent  is  set- 
tled in  a  conventional  secondary  clarifier.  Com- 
parative performance  at  full  scale  operation 
showed  that  BOD  and  suspended  solids  were 
reduced  by  a  factor  of  two  and  COD  was  signifi- 
cantly less  for  the  UNOX  system  as  compared  to 
activated  sludge.  Operating  costs  are  estimated  at 
half  of  those  for  conventional  activated  sludge  and 
capital  costs  are  lower.  Union  Carbide  is  ready  to 
market  this  process  on  a  broad  scale  to  municipali- 
ties and  to  industries.  The  company  feels  that 
waste  water  treatment  will  become  the  nation's 
largest  oxygen  consumer  by  the  1980's.  (Goess- 
ling-Texas) 
W72-03634 

ADVANCES  IN  POLLUTION  CONTROLS  ARE 
EXPLORED  AT  AK/WATER  CONFERENCE, 

P.  D.  Van  Derveer. 

Paper  Trade  Journal,  Vol  154,  No  26,  June  29, 

1970,  p  72-79. 

Descriptors:  'Water  quality,  'Pollution  abate- 
ment, 'Water  reuse,  'Filters,  Activated  carbon, 
Oceans,  Photography,  Legislation,  Outlets, 
•Waste  water  treatment. 

Identifiers:  Multi-media,  Homogenous,  Snowflak- 
ing,  Electro  static  precipitators. 

The  7th  annual  meeting  of  TAAPI's  Water  and  Air 
Conference  was  held  June  7-10  in  Minneapolis, 
Minnesota.  Among  the  most  significant  papers 
presented  at  the  conference  were  reports  on:  (Da 
study  of  filtering  media  which  showed  that 
homogenous  layer  filters  will  produce  water  of  the 


same  quality  as  multi-layer  filters  over  an 
equivalent  period  of  time;  (2)  the  use  of  activated 
carbon  produced  at  the  mill  site  for  treatment  and 
reuse  of  kraft  mill  effluent;  (3)  causes  of  snowflak- 
ing  in  precipitator  operation;  (4)  the  exploration  of 
several  different  processes  to  eliminate  effluents 
so  that  mills  will  not  be  prisoners  of  the  receiving 
stream;  (5)  the  use  of  photographic  techniques  to 
study  dispersion  of  effluent  from  ocean  (or  lake) 
outfalls  and  eliminate  dangerous  boat  sampling. 
and  (6)  the  development  of  integrated,  unified,  in- 
centive systems  which  make  it  unprofitable  to  pol- 
lute air,  water  and  land.  Some  industries  point  with 
pride  to  the  millions  of  dollars  spent  in  controlling 
air  and  water  pollution.  The  feeling  is  that  industry 
should  be  given  public  recognition  for  its  efforts  in 
pollution  control  and  the  attendant  publicity  would 
alleviate  some  of  the  criticism  of  industry  as  a  pol- 
luter. The  author  feels  that  the  situation  can  not  be 
so  easily  corrected,  and  that  the  public  has  good 
reason  to  be  cynical  about  industry's  ability  or 
willingness  to  clean  up  its  own  mess.  One  answer 
to  the  pollution  problem  is  the  complete  recycling 
of  water  and  reclamation  of  usable  material.  This 
approach  would  be  more  meaningful  to  the  public 
than  a  discussion  on  how  little  industry  is  polluting 
the  environment.  (Goessling-Texas) 
W72-03635 


RECOVERY  OF  PLATING  WASTES:   SELEC- 
TION OF  LOWTST  COST  EVAPORATOR, 

PfaudlerCo.,  Rochester,  N.Y. 

J.  M.  Culotta,  and  W.  F.  Swanton. 

Plating,  Vol  57,  December  1970,  p  1221-1223.  4  fig, 

4  tab. 

Descriptors:  'Evaporators,  'Evaporation,  'Distil- 
lation,   'Design    criteria.    Vapor    compression, 
Chromium,  'Waste  water  treatment. 
Identifiers:    'Rinse    water,    'Plating,    Dragout, 
Volatile  liquids. 

Evaporative  recovery  of  plating  chemicals  is  an 
established  technique  for  controlling  pollution 
from  plating  shops,  but  the  economics  of  this 
technique  are  complicated  by  a  wide  variety  of 
possible  combinations  of  processes  and  systems. 
The  primary  questions  which  the  designer  of  a 
recovery  system  must  answer  are:  (1)  what  size 
evaporator  or  distillation  rate  is  required,  (2)  what 
materials  of  construction  should  be  used,  and  (3) 
what  type  of  evaporator  should  be  selected.  Sin- 
gle-effect, multiple-effect,  or  vapor  recompres- 
sion types  of  evaporators  can  be  used  with  chromi- 
um recovery  systems,  but  the  high  cost  of  reboiler 
surface  area  makes  the  multiple-effect  and  vapor 
recompression  types  less  attractive  than  with  cya- 
nide recovery  systems.  Because  plating  solutions 
such  as  nickel,  acid  copper,  and  fluoborate  types 
are  corrosive  in  the  concentrated  liquid  form  and 
as  distillates,  the  vapor  recompression  is  virtually 
eliminated  from  consideration  due  to  nonsuitable 
compressors.  The  success  or  failure  of  these  spe- 
cial purpose  systems  depends  not  only  on  the  cho- 
ice of  evaporator  type  and  on  the  engineered 
details,  but  also  on  how  they  are  integrated  into 
the  plating  process.  The  installed  cost  is  the  sum  of 
engineering,  hardware,  transportation,  and  instal- 
lation. One  significant  part  of  the  planning  con- 
cerns the  utility  demands  of  the  system.  There  are, 
however,  so  many  variables  in  a  cost  analysis  of 
placing  an  evaporator  in  a  recovery  system  that 
each  situation  or  examples  of  similar  situations 
should  be  studied  before  a  type  of  evaporator  is 
decided  upon.  (Biggs-Texas) 
W72-03636 


HIGH  RATE  FILTRATION  OF  SEWAGE. 

Surveyor,  Vol  133,  No  4003, 1969.  p  34. 

Descriptors:  'Waste  water  treatment,  'Trickling 
filters,  'Efficiency,  Economy,  Biochemical  ox- 
ygen demand,  Temperature,   Laboratory   tests. 
Pilot  plants,  'Filtration. 
Identifiers:  Mineral  media,  Plastics  media. 
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Despite  a  great  deal  of  fruitful  research  on  improv- 
ing the  efficiency  of  percolating  filters  it  remains 
true  that  the  bulk  both  of  new  plants  installed  and 
of  existing  plants  still  operated,  are  on  the  once 
through  principle  with  about  60  gallons  and  up  to 
0.15  lb  BOD/cu  yd/day.  The  alternate  double  filtra- 
tion process  was  first  demonstrated  in  1941  and 
was  shown  to  double  the  amount  of  sewage  that 
could  be  treated  per  unit  volume.  The  full  ad- 
vantages of  recycling  filter  effluent  have  been 
proven  for  an  equal  length  of  time.  It  is  surprising 
that  in  this  day  of  economy  of  operation,  that 
neither  of  these  processes  have  been  widely 
adopted.  The  high  rate  filters  using  either  the 
plastics  media  or  a  coarse  mineral  media  have  not 
been  applied  in  situations  where  they  could  be 
used  to  good  advantage.  Future  efforts  should  be 
made  to  increase  efficiency  and  economy  of 
operations  by  featuring  these  developments  in  the 
percolating  filter  treating  domestic  and  industrial 
sewages.  (Goessling-Texas) 
W72-03637 


PLASTICS  MEDIA  FOR  PERCOLATING  FIL- 
TERS. 

Surveyor,  Vol  133,  No  4016, 1969,  p  39. 

Descriptors:  *Waste  water  treatment,  "Trickling 
filters,  Biochemical  oxygen  demand,  Efficiencies, 
Design,  Cost  comparison,  "Filtration. 
Identifiers:   "Plastics  media,  Polyvinyl  chloride, 
Mineral  media. 

The  development  of  plastics  media  as  an  alterna- 
tive for  the  conventional  mineral  media  for  the 
percolating  filter,  particularly  for  the  high  rate 
filter,  represents  an  important  advance  in  the 
technology  of  sewage  and  trade  effluent  treat- 
ment. Industry  seems  more  amenable  to  the  use  of 
the  plastics  media,  since  they  seem  more  con- 
cerned with  a  shorter  time  scale  than  the  municipal 
authorities.  The  primary  use  envisioned  for 
plastics  media  filters  is  to  economically  reduce 
large  BOD  loads  prior  to  discharge  into  the  mu- 
nicipal sewers.  A  review  of  the  possible  plastics 
available  for  use  in  this  media  presented  and  the 
reasons  for  selecting  polyvinyl  chloride  as  the 
most  desirable  were  discussed.  Alternative 
methods  of  using  such  filters  for  strong  wastes  or 
for  municipal  sewage  were  presented  and 
discussed.  A  cost  comparison  of  conventional  fil- 
tration, alternating  double  filtration  with  and 
without  preliminary  roughing  filtration  was 
presented  and  showed  that  the  roughing  filter  with 
plastics  media  followed  by  the  alternating  double 
filtration  was  by  far  the  most  economic  configura- 
tion. (Goessling-Texas) 
W72-03638 


PLASTICS  FILTER  MEDIA  IN  SEWAGE 
TREATMENT. 

Surveyor,  Vol  138,  No  4004,  1969,  p  38-42.  7  fig,  2 
tab,  5  ref. 

Descriptors:  "Waste  water  treatment,  "Trickling 

filters,  Pilot  plant,  Biochemical  oxygen  demand, 

Efficiencies,  Cost  analysis,  Design,  Construction, 

"Filtration. 

Identifiers:  "Plastics  media. 

Plastics  media  have  long  been  talked  about  and  ex- 
perimented with.  The  signs  now  are  that  the  indus- 
try is  prepared  to  consider  their  more  widespread 
use.  At  the  present,  plastics  media  are  chiefly  in- 
tended as  roughing  filters,  removing  large  weights 
of  BOD  per  unit  volume  of  media  at  efficiencies  of 
about  50-75%.  The  dose  applied  may  be  5  lb 
BOD/cu  yd/day  or  even  more.  Plastics  media  have 
the  advantage  of  a  high  specific  surface  which 
leads  to  higher  BOD  removals  and  to  higher 
hydraulic  loads.  Unit  weight  of  the  plastics  is  more 
than  an  order  of  magnitude  less  than  that  of 
mineral  media  and  this  allows  considerably  greater 
freedom  to  the  designer.  The  large  void  volume 
enhances  the  oxygen  supply  throughout  the  media 


and  makes  forced  aeration  unlikely.  There  are 
several  pilot  plants  under  test  in  Britain  for  various 
applications.  These  vary  from  roughing  filters  to 
extend  the  life  of  currently  overloaded  plants  to  a 
preliminary  removal  of  a  large  amount  of  BOD 
prior  to  discharge  into  the  sea  and  finally  to  finish- 
ing filter  to  produce  an  effluent  which  meets  the 
Royal  Commission  standards.  The  advent  of  the 
plastics  media  heralds  a  new  era  in  percolating  fil- 
ters which  will  free  the  designer  of  the  heavy  civil 
engineering  construction  problems  of  the  past  and 
allow  more  flexibility.  (Goessling-Texas) 
W72-03639 


18  BILLION  POUND  PROBLEM  COMFRONTS 
AUTO  MAKERS  ANNUALLY. 

Solid  Wastes  Management  and  Refuse  Removal 
Journal,  Vol  12,  March  1969,  p  18  and  34.  1  fig. 

Descriptors:   "Solid  wastes,  "Industrial  wastes, 
"Waste   disposal,   Landfills,    Incineration,   Cost 
analysis,  Flexibility,  Compaction,  "Waste  treat- 
ment. 
Identifiers:  "Collection,  "Separation. 

General  Motors  Corporation,  Ford  Motor  Com- 
pany, and  Chrysler  Corporation  dispose  of  an  esti- 
mated 18  billion  pounds  of  solid  wastes  annually. 
More  comprehensive  anti-pollution  regulations, 
together  with  increased  operating  costs  have 
shifted  the  emphasis  from  incineration  to  dump- 
ing, and  contracts  have  been  given  to  private 
disposal  contractors  in  an  attempt  to  retain  flexi- 
bility while  holding  costs  down.  Collection  and 
hauhng  to  the  processing  area  are  normally  han- 
dled by  auto  company  employees  and  are  accom- 
plished using  large  caster  mounted  containers  and 
one  of  several  hauling  schemes.  The  waste  con- 
tainers are  strategically  located  throughout  the 
plant  and  are  towed  to  a  central  location  when 
necessary.  Material  separation  into  salvable  and 
non  salvable  material  is  centralized  so  that  one 
main  location  may  handle  three  or  more  plants.  All 
processing  and  dumping  equipment  and  their 
operators  belong  to  the  outside  contractor.  (Low- 
ry-Texas) 
W72-03642 


DISPOSAL  CREATES  PROBLEM  FOR  CON- 
TRACTOR. 

Solid  Waste  Management  and  Refuse  Removal 
Journal,  Vol  9,  No  11,  November  1966,  p  28-29.  3 
fig. 

Descriptors:  "Solid  waste,  "Industrial  wastes,  "In- 
cineration, "Landfill,  Salvage  value,  Waste  treat- 
ment. 

Identifiers:  Collection,  Joint  disposal  facility, 
Public  relations,  Cooperative  efforts. 

Minneapolis  company,  in  business  30  years,  began 
by  collecting  scrap,  then  expanded  into  industrial 
and  commercial  service  using  the  same  equipment. 
Art  Willman,  the  founder  of  the  company,  began 
by  hauhng  scrap  with  a  single  truck  in  1941.  His 
son  joined  the  company  in  1952  and  helped  to  ex- 
pand the  business  into  general  commercial  and  in- 
dustrial refuse  hauhng.  Gradually  outmoded,  hand 
loaded  equipment  has  been  replaced  by  Heil  Load 
Lugger's  with  containers  of  different  sizes  to  meet 
the  needs  of  the  customer.  The  expanded  hauhng 
business  has  created  a  real  disposal  problem.  The 
city  operates  two  incinerators  which  can  handle  all 
of  the  burnable  material  collected  in  the  downtown 
area.  The  non-combustible  material  that  has  no 
salvage  value  and  the  material  collected  in  the  out- 
skirts must  be  disposed  of  elsewhere.  Landfills 
able  to  handle  this  residue  are  scarce  and  the  city 
does  not  appear  to  be  interested  in  coordinating  a 
solution  to  this  sort  of  problem.  The  railroad  has 
the  authority  to  stop  the  lease  on  short  notice.  Just 
recently,  the  Minneapolis  and  Suburban  Refuse 
Association  has  started  to  try  to  resolve  the 
problem.  Under  consideration  is  a  jointly  operated 
disposal  facility,  a  public  relations  campaign  to 


educate  the  population  on  the  need  for  a  good 
landfill  and  closer  cooperation  with  municipal  offi- 
cials to  work  out  mutual  problems.  (Goessling- 
Texas) 
W72-03643 


A  DIFFERENT  APPROACH  TO  OXIDATION  OF 
BLACK  LIQUOR, 

H.  L.  Freedman. 

Paper  Trade  Journal,  Vol  154,  No  23,  June  8, 1970, 

p  50-51.1  fig. 

Descriptors:  "Waste  water  treatment,  "Pulp  and 
paper  industry,  "Oxidation,  Efficiencies,  Foam- 
ing, Nitrogen,  Oxygen,  Air. 
Identifiers:  Weak  black  liquor,  Recycle,  Ashbrook 
dual  vortex  contactor. 

Deterrents  to  black  liquor  oxidation  are  both 
technical  and  financial  in  nature.  An  Ashbrook 
dual  vortex  contactor  or  'Bloxidizer'  has  been 
tested  on  a  variety  of  black  liquors  to  determine  its 
effectiveness.  Both  the  liquor  and  the  gas  (air  or 
oxygen)  are  inserted  into  the  contactor  tangen- 
tially  under  pressure.  The  vortex  formed  by  the 
moving  fluids  intimately  mixes  them.  High  shear 
mixing  is  produced  at  the  base  of  the  vortex  where 
the  direction  and  velocity  of  flow  is  abruptly 
changed.  The  effluent  exists  through  an  opening  in 
the  unit's  lower  side.  Pilot  trials  were  conducted  a 
three  U.S.  mills  with  the  following  results:  (1) 
Southern  softwood  WBL-  the  unit  will  give 
complete  oxidation  if  the  retention  time  is  long 
enough  (3-4  minutes);  (2)  Northern  softwood 
WBL-98%  oxidation  and  with  oxygen  there  was  no 
foam;  (3)  Northeastern  hardwood  WBL-complete 
oxidation  with  0.7-1.0  cu  ft.  of  air  per  gallon  of 
liquor;  and,  (4)  the  use  of  oxygen  inhibits  the 
production  of  foam  since  it  is  the  nitrogen  in  air 
that  contributes  to  foam  production.  The  first  mill 
installation  was  made  in  1969  with  a  unit  about  six 
feet  high  and  five  feet  in  diameter  with  a  capacity 
of  1,000  gpm.  The  unit  increased  the  efficiency  of 
operations  from  50-60%  to  95-100%.  (Goessling- 
Texas) 
W72-03645 


CONTINUOUS  THICKENING  OF  FLOCCU- 
LATED SUSPENSIONS, 

Council  for  Scientific  and  Industrial  Research, 

Pretoria  (South  Africa). 

K.  J.  Scott. 

Industrial   Engineering  Chemical  Fundamentals, 

Vol  9,  No  3,  p  422-427,  1970.  18  ref,  6  fig,  2  tab. 

Descriptors:    "Waste    water   treatment,    "Water 
treatment,  "Sludge  disposal,  Theoretical  analysis, 
Compaction,  "Flocculation,  "Suspension. 
Identifiers:  Sludge  thickening,  Observed  thicken- 
ing behavior. 

The  observed  continuous  thickening  behavior  of 
aggregated  calcium  carbonate  suspensions  and  of 
lime-flocculated  superfine  silica  suspensions  were 
found  to  differ  from  the  behavior  predicted  for  an 
ideal  pulp  in  an  ideal  thickener.  A  model  that  ex- 
plained the  observed  behavior  of  flocculated  pulps 
was  presented  at  the  time  but  it  was  speculative  in 
some  aspects  and  direct  experimental  confirma- 
tion was  therefore  required.  A  study  has  been 
completed  which  confirms  these  postulations.  A 
pyrophyllite  slurry  was  flocculated  with  lime  and 
fed  continuously  to  a  6  ft  diameter  Denver 
thickener  of  conventional  design.  Tests  were  con- 
ducted using  quiescent  settling  and  slow  stirring. 
The  results  indicate  that;  (1)  mild  stirring  reduces 
channehng  and  results  in  settling  rates  that  agree 
more  closely  with  those  observed  in  an  operating 
thickener;  (2)  the  Talmage  and  Fitch  test  gives 
results  which  are  equally  reliable  and,  experimen- 
tally, the  method  is  less  involved;  (3)  the  second 
mud  zone  which  appears  in  the  thickener  profile 
when  operating  at  high  underflow  densities  is  a 
true  compaction  zone  and  settling  rates  in  this 
zone  are  virtually  zero  in  the  absence  overlying 
solid  and  increase  with  increasing  depth  of  the 
zone;  (4)  unlike  the  upper  zone  in  fully  loaded 
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thickeners,  the  compaction  zone  does  not  disap- 
pear when  the  throughput  is  reduced,  nor  does  it 
appear  when  the  thickener  produces  an  underflow 
pulp  less  concentrated  than  the  floes.  (Goessling- 
Texas) 
W72-03647 


TRICKLING  FILTER  WITH  PLASTIC  MEDIA 
HIGHLY  SUCCESSFUL  EN  POLLUTION 
REDUCTION. 

Georgia  Kraft  Co.,  Rome. 

Paper  Trade  Journal,  Vol  154,  No  43,  October  26, 
1970.,  p  57. 

Descriptors:  'Trickling  filters,  'Organic  loading, 
'Pulp  wastes,  Pulp  and  paper  industry.  Industrial 
wastes,  Sedimentation,  Aeration,  Oxidation 
lagoons,  Biochemical  oxygen  demand,  Construc- 
tion costs,  Operation  and  maintenance,  'Waste 
water  treatment,  Filtration. 
Identifiers:  'Synthetic  filter  media,  'Kraft  mill 
wastes. 

An  80  ft.  diameter,  30  ft.  high  trickling  filter 
packed  with  a  vinyl  core  material  having  97%  void 
space  was  constructed  in  1961  for  a  kraft  mill  of 
the  Georgia  Kraft  Company.  The  depth  of  the  ac- 
tual filter  bed  is  20  ft.  and  the  unit  contains  370,000 
lbs.  of  Koroseal  in  prefabricated  2'  x  2'  x  4' 
modules.  The  tower  handles  an  average  daily  load 
of  56,000  lbs  BOD  and  provides  50%  BOD 
removal.  The  filter  is  followed  by  a  clarifier  and  5 
aerated  lagoons,  with  a  total  BOD  reduction 
through  the  system  in  excess  of  70%.  A  detention 
time  of  only  2  1/2  days  in  the  aerated  lagoons  is 
standard,  whereas  8  to  15  days  detention  time  is 
normal  for  wastes  which  have  not  been  pre- 
treated.  The  filter  tower  occupies  only  1/20  the 
land  area  needed  for  a  comparably  sized  rock 
filter.  The  tower  has  been  in  use  for  9  years  and  is 
expected  to  last  for  at  least  another  15  years. 
(Lowry-Texas) 
W72-03649 


AN  AUTOMATIC  ELECTROLYTIC 

RESPIROMETER-ITS    CONSTRUCTION    AND 
USE, 

Water  Pollution  Research  Lab.,  Stevenage  (En- 
gland). 

H.  A.  C.  Montgomery,  A.  B.  Oaten,  and  D.  K. 
Gardiner. 

Effluent  and  Water  Treatment  Journal,  Vol  1 1 ,  No 
1.9p,  5  fig,  25  ref. 

Descriptors:  'Waste  water  treatment,  'Biochemi- 
cal oxygen  demand,  Chemical  oxygen  demand, 
Measurement,  Oxygen  demand. 
Identifiers:  'Oxygen  consumption  rates. 

An  automatic  respirometer  suitable  for  measuring 
oxygen  consumption  rates  up  to  over  200  mg/1  has 
been  developed.  The  instrument  is  in  two  parts,  a 
constant-temperature  water  bath  which  holds  up 
to  six  reaction  flasks  and  a  control  console.  The 
reaction  flask  is  a  5-neck  quick  demountable  flask. 
The  control  console  is  programmed  to  interogate 
the  functioning  of  each  reaction  every  minute  and 
record  whether  the  cell  is  consuming  oxygen  or 
not  as  a  function  of  whether  or  not  current  is  flow- 
ing in  an  electrolytic  cell.  The  result  is  a  series  of 
times  on  the  printout  which  can  be  associated  with 
a  known  increment  of  oxygen.  Procedures  for 
operating  the  device  are  given.  Sources  of  error 
such  as  failure  to  absorb  carbon  dioxide,  changes 
in  barometric  pressure  and  oxygen  deficiency  are 
discussed  and  means  to  circumvent  these  errors 
are  discussed.  Sensitivity  and  performance  data  is 
presented.  Examples  of  the  use  of  the  instrument 
in  treatability  studies  are  described.  The  automatic 
respirometer  developed  at  the  WPRL  is  a  valuable 
tool  in  determining  the  treatability  of  wastes. 
(Goessling-Texas) 
W72-03650 


WE  ARE  NOT  RUNNING  OUT  OF  WATER, 

G.  E.  Symons. 


Water  and  Wastes  Engineering,  Vol  7,  No  7,  p  D6- 
7,  July  1970. 

Descriptors:    'Water   supply,    'Water   shortage, 
Water      quality,      'Water     reuse,      Analytical 
techniques,  Waste  water  treatment,  Water  loss. 
Identifiers:  Accounting  procedures,  Recycling. 

In  the  past  several  years,  many  writers  and 
speakers  have  proclaimed  that  'we  are  running  out 
of  water,'  -  that  by  1980,  1990  or  2000  this  country 
will  need  more  fesh  water  than  will  be  available. 
Most  of  the  statements  have  been  based  on  en- 
gineering survey  reports  by  federal  agencies,  par- 
ticularly on  U.S.  Geological  Survey  reports.  Un- 
fortunately, the  public  statements  and  the  scare 
headlines  have  been  quoted  out  of  context  or  have 
been  rather  loose  interpretations  of  technical  re- 
ports issued  by  engineers  and  scientists.  Con- 
tributing to  this  problem  are  the  methods  used  by 
some  agencies  in  calculating  the  water  require- 
ments. The  USGS  calculates  the  need  for  water 
along  a  water  course  without  considering  the 
amount  of  water  withdrawn,  used,  treated  and 
returned  to  the  stream.  This  total  requirement  is 
then  compared  with  the  dry  weather  flow  to  deter- 
mine the  adequacy  of  the  water  supply  along  the 
stream.  The  failure  to  consider  water  reuse  can 
lead  to  an  erroneous  conclusion  that  cities  along 
the  stream  are  short  of  water.  Examples  of  this  ac- 
counting approach  to  water  requirement  versus 
supply  show  that  the  Neosho  River  does  not  have 
adequate  dry  weather  flows  now  to  supply  the  ci- 
ties along  it  banks  when  in  fact  the  downstream 
water  users  are  usually  well  supplied,  albeit,  with 
once  or  twice  used  water.  We  need  to  take  a  more 
practical  approach  to  the  problem  of  the  adequacy 
of  water  supplies  in  order  to  provide  a  more 
realistic  analysis  of  the  situation.  (Goessling-Tex- 
as) 
W72-03651 

THE  FOREST  ENVIRONMENT-PROBLEMS 
AND  PROMISES, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Forest  En- 
gineering. . 
For  primary  bibliographic  entry  see  Field  04A. 
W72-03720 

THE  CONCEPT  OF  WASTEWATER  RECLA- 
MATION, 

Cornell,  Howland,  Hayes,  and  Merryfield/Hill, 
Corvallis,  Oreg. 
L.G.  Suhr. 

In:  Technology  and  Management  of  the  Environ- 
ment, Seminar,  Oregon  State  University,  Water 
Resources  Research  Institute,  p  33-49,  July  1971.  3 
fig,  2  tab. 

Descriptors:  'Pollution  abatement,  'Reclaimed 
water,  'Waste  water  treatment,  'Recirculated 
water,  'Water  reuse,  Environmental  sanitation. 
Industrial  wastes,  Municipal  wastes,  Sewage  bac- 
teria, Dissolved  solids,  Potable  water. 

The  concepts  of  wastewater  reclamation  versus  its 
antithesis,  that  w  astewater  is  fit  only  for  disposal, 
are  discussed.  Probably  the  most  important  aspect 
of  wastewater  reclamation  is  pollution  abatement. 
Biological  oxygen  demand  in  natural  waters  is 
lowered  and  there  is  less  loss  of  desirable  fauna. 
The  lessened  P  and  N  levels  in  turn  lessen 
eutrophication  dangers.  The  reclaimed  waters  may 
be  used  in  agriculture,  industrial  processes, 
groundwater  recharge  or  domestic  recyling.  The 
economic  advantages  that  may  be  gained  are  illus- 
trated by  the  Las  Vegas,  Nevada  situation  where 
the  estimated  net  costs  of  recycling  may  be  less 
than  the  cost  of  merely  retreating  waste  water  for 
disposal,  and  Colorado  Springs  where  recycled  ef- 
fluent provides  2  qualities  of  non-potable  water. 
Past  reclamation  projects  described  are  those  of 
Chanute,  Kansas,  Windhoek,  South-West  Africa, 
South  Lake  Tahoe,  California  and  Denver, 
Colorado.  The  treatment  process  and  removal  effi- 
ciency for  the  South  Tahoe  plant  are  detailed.  The 
major  problems  of  reuse  involve  bacterial  and 
viral  content  and  dissolved  solids  content.  Much 


public  education  will  be  necessary  in  order  to  gain 
widespread    acceptance    of    recycled    domestic 
water.  (See  also  W72-03716)  (Casey- Arizona) 
W72-03721 


SUBLTE        ASPECTS        OF        ECOSYSTEM 
MANAGEMENT, 

Oregon  State  Univ.,  Corvallis.  Dept  of  Civil  En- 
gineering. 
For  primary  bibliographic  entry  see  Field  06G. 

W72-03723 


MAINE      FOUNDATION      MARKS     TWENTY 
YEARS  OF  EDUCATION  AND  RESEARCH. 

Paper  Trade  Journal,  Vol  154,  No  18,  May  4, 1970. 
p  42-45, 1  fig. 

Descriptors:  'Waste  water  treatment,  'Pollution 
abatement,  'Education,  'Research  and  develop- 
ment, Mathematical  models.  Biochemical  oxygen 
demand,  Dissolved  oxygen,  Salinity,  'Pulp  and 
paper  industry,  'Maine. 
Identifiers:  Public  relations. 

Progress  in  environmental  research  and  recruiting 
came  under  the  spotlight  at  the  University  of 
Maine's  Pulp  and  Paper  Foundation  twentieth,  an- 
nual open-house  research  day  festivities.  A  ten 
man  panel  consisting  of  representatives  from  in- 
dustry, the  faculty  and  the  student  body  discussed 
recruiting.  Speakers  highlighted  the  industry's 
contribution  to  pollution  abatement  and  called  for 
a  complete  dedication  to  the  precept  of  efficient 
production  with  maximum  concern  for  the  en- 
vironment. A  subsequent  speaker  indicated  the 
necessity  for  an  effective  public  relations  program 
to  inform  the  public  of  those  actions  taken  to 
reduce  contamination  of  the  surroundings. 
Researchers  spoke  of  studies  of  the  Penobscot 
River  concerning  the  BOD  loadings  imposed  on 
the  receiving  stream  and  the  decreasing  trend  in 
these  loads.  A  mathematical  simulation  of  the  river 
is  being  developed  to  predict  the  impact  of  organic 
loadings  and  to  assist  in  determining  the  optimum 
loads  and  timing  of  discharges  to  obtain  maximum 
benefit.  Aeration  by  mechanical  means  was 
discussed  and  possibilities  pertinent  to  the  area 
were  presented.  Aeration  as  a  means  of  destratify- 
ing  lakes  was  discussed.  The  two  day  session  at- 
tracted some  200  members  of  the  pulp  and  paper 
industry.  (Goessling-Texas) 
W72-03725 


UPSET  AND  RECOVERY  OF  A  LARGE 
SLUDGE  DIGESTION  SYSTEM, 

Baltimore  City  Dept.  of  Public  Works,  Md.  Waste 

Water  Div. 

W.  A.  Hasfurther,  and  B.  A.  Kailer. 

Preprint,  presented  at  44th  Annual  Conference  of 

Water  Pollution  Control  Federation,  Session  11, 

No  2,  October  5, 1971.  22  p,  6  fig,  1  tab. 

Descriptors:  Maryland,  'Digesters,  'Waste  water 
treatment,  Digestion,  Pumps,  Sludge,  Hydrogen 
ion  concentration,  Temperature,  Lagoons,  Trick- 
ling filters,  Heat  exchangers.  Alkalinity,  Boilers, 
Piping  systems,  'Sludge  digestion,  Treatment 
facilities. 

Identifiers:  'Baltimore,  'Back  River  Waste  Treat- 
ment Plant,  Gas  production,  Volatile  acids. 

An  upset  in  the  170  MGD  Baltimore  Bark  River 
Wastewater  Treatment  Plant,  caused  by  lack  of 
communication  between  operating  and  superviso- 
ry personnel  and  the  assumption  that  the  plant  su- 
pervisors recognized  the  care  needed  to  control 
the  digestion  process,  led  to  changes  in  supervi- 
sion, physical  plant  and  operation  procedure,  and 
increased  loadings  far  above  those  previously 
practiced.  In  November  1968,  it  was  learned  that 
all  digesters  were  upset  and  that  gas  production 
had  practically  ceased.  Volatile  acids  ranged  from 
2700  to  3400  mg/1,  pH  was  below  6.6.  and  tempera- 
tures were  below  85F  when  the  discovery  was 
made.  An  immediate  check  of  recent  data  follow- 


56 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 
Waste  Treatment  Processes — Group  5D 


ing  notice  of  digester  failure  showed  that  no  toxic 
metals  or  compounds  were  present.  A  review  of 
the  routine  laboratory  data  indicated  however, 
that  the  contents  of  the  heated  digesters  had  been 
deteriorating  for  over  a  month  before  failure.  High 
loading,  poor  mixing  of  the  contents,  inefficient 
heating,  shock  feeding  and  sludge  removal  and 
failure  to  use  laboratory  analyses  as  a  process 
guide  all  contributed  to  the  upset.  In  recovering 
the  digesters  the  almost  daily  review  of  the  physi- 
cal and  laboratory  data  and  the  early  adjustment  of 
operations  in  accordance  with  that  data  was  of 
prime  importance.  The  object  was  to  get  a 
completely  mixed  actively  digesting  material  in 
one  digester  so  that  it  could  be  used  to  help  the 
other  digesters  in  their  recovery.  After  improve- 
ments in  the  pumping  piping  system  and  gas  mains 
were  made  along  with  installation  of  a  temporary 
gas  recirculation  system  and  a  slight  change  in 
cola  tile  acids  concentration,  tank  loadings  were  in- 
creased from  60,000  to  120,000  gallons  per  day  in 
three  digesters.  (Biggs-Texas) 
W72-03727 


POLLUTION  CONTROL  AND  THE  PLATING 

INDUSTRY, 

K.  R.  Coulter. 

Plating,  Vol  57,  December  1970,  p  1 197-1202,  6  fig, 

1  tab,  5  ref. 

Descriptors:  *Sewage  treatment,  *Effluents, 
*Sludge  disposal,  *Waste  storage,  Hydrogen  ion 
concentration,  Settling  basins,  Waste  storage,  Fil- 
ters, Flocculation,  Reverse  osmosis,  *Waste  water 
treatment. 

Identifiers:  'Electroplating,  *Clean  Water 
Restoration  Act  (1966),  Federal  Water  Control  Act 
(1965),  Liquid-solid  separation,  Batch  treatment, 
Continuous  flow  treatment,  Precipitates,  Settling 
techniques,  Reactants. 

Pollution  control  in  the  plating  industry  is  a  con- 
stantly changing  and  increasingly  controversial 
area.  In  the  United  States,  the  passing  of  the 
Federal  Water  Control  Act  in  1965  and  the  Clean 
Water  Restoration  Act  of  1966  brought  into  being  a 
unifying  force  for  the  control  of  pollution. 
Although  more  pressure  is  being  put  on  industries, 
the  general  tightening  of  funds  to  all  governmental 
agencies  is  influencing  the  rate  of  enforcement.  In- 
dustry has  adopted  delaying  tactics  because  of 
cost  with  little  or  no  return,  lack  of  knowledge, 
and  a  feeling  that  there  must  be  a  better  way.  Some 
basic  problems  with  most  of  the  systems  that 
haven't  operated  properly  were  wrong  informa- 
tion, mechanical  failures,  incompetence  in  instal- 
lation, personnel,  bad  engineering,  cost,  insuffi- 
cient space,  inadequate  operating  personnel. 
While  the  older  treatment  plants  use  batch  treat- 
ment, most  of  the  systems  installed  today  use  con- 
tinuous flow  approaches.  Package  units  now  of- 
fered use  instrumentation  for  controlling  treat- 
ment. Additional  settling  facilities  and/or  filtering 
equipment  are  still  required.  Recovery  systems  are 
growing  in  popularity  because  of  water  and  sewer 
cost  increases.  With  a  recovery  system  the  water 
may  be  recirculated  and  plating  chemicals  col- 
lected. Liquid-solid  separation  is  a  problem  which 
has  usually  escaped  a  satisfactory  solution.  Only  a 
very  few  equipment  suppliers  have  found  the  key 
to  design  there.  On  the  average  the  complete  treat- 
ment system  will  cost  from  $70,000  to  $90,000. 
However,  future  improvements  will  bring  costs 
down  a  little.  (Biggs-Texas) 
W72-03728 


PHOSPHORUS  REMOVAL  IN  CONVEN- 
TIONAL TREATMENT  AND  FUTURE  DESIGN 
CONSIDERATIONS, 

F.  Edwin  Barth. 

Proceedings,  Pittsburg  Sanitary  Engineering  Con- 
ference, 8th,  Pittsburg,  Pennsylvania,  February 
1970,  pi  5-29,  6  fig.  2  tab. 

Descriptors:  'Phosphorus,  'Detention  time, 
'Sludge  treatment,  Biochemical  oxygen  demand, 
Nitrification,  Effluents,  Dissolved  oxygen, 
'Waste  water  treatment. 


It  is  wise  to  consider  that  eventually  the  quality  of 
effluent  of  the  treatment  plants  will  have  to  be  up- 
graded. To  ease  this  transition  to  higher  quality 
requirements  the  following  points  should  be  con- 
sidered: provide  a  small  lab  for  future  expansion, 
leave  an  expansion  space  between  conventional 
unit  processes,  provide  operational  flexibility, 
provide  flexibility  in  the  detention  time,  provide 
for  positive  sludge  control  and  realize  that  95% 
BOD  removal  will  require  a  nitrified  effluent.  The 
estimated  phosphorus  discharged  to  water  systems 
is  610  million  lb/year.  The  parameters  that  are 
necessary  for  efficient  biological  removal  of 
phosphorus  are:  climanate  digestor  supernatant 
recycle,  aeration  time,  and  rate  of  air  supply,  con- 
centration of  MLSS,  concentration  of  DO  in  aera- 
tor and  period  of  sludge  retention  in  secondary 
clarifier.  (Rayaan-Texas) 
W72-03731 


PHOSPHORUS  REMOVAL  BY  CHEMICAL  AD- 
DITION DURING  SECONDARY  TREATMENT, 

Richard  C.  Brenner. 

Proceedings,  Pittsburg  Sanitary  Engineering  Con- 
ference, 8th,  Pittsburg,  Pennsylvania,  February 
1970,  p  57-88,  22  fig. 

Descriptors:  'Phosphorus,  'Mineral,  'Activated 
sludge,  Effluents,  Sludge,  Sewage,  Organic  load- 
ing, Iron,  Aluminum,  Alkalinity,  Trickling  filters, 
Sedimentation,  'Waste  water  treatment. 

A  description  of  mineral  addition  to  activated 
sludge  system  is  presented.  The  alternative  appli- 
cation points  are:  primary  effluent,  mixed  liquor, 
exit  to  clarifier,  sludge  recycle,  and  raw  sewage. 
The  chemical  additives  are:  aluminum  salts  and 
iron  salts.  Low  capital  expenditure,  reduction  of 
liquor  settling  characteristics  and  reduction  of  ef- 
fective organic  loading  are  some  of  the  advantages 
of  mineral  addition  to  the  secondary  system.  Com- 
parison of  iron  and  aluminum,  aluminum  sulfate 
and  sodium  alum  aluminite  are  listed.  Some  of  the 
side  effects  of  mineral  additions  are:  alum  and  fer- 
rous and  ferric  sulfate  introduces  sulfate  ions  to 
the  system  while  aluminate  introduces  sodium 
ions.  Results  of  pilot  and  full  scale  experiments  in- 
dicate that  aluminate  is  better  suited  to  low  to 
moderately  low  alkaline  waste  water  while  alum 
and  iron  compounds  are  better  suited  to  moderate- 
ly high  to  highly  alkaline  waste  water.  Recommen- 
dation for  site  of  phosphorus  removal  for  the  fol- 
lowing plants:  primary  sedimentation,  trickling 
filter,  activated  sludge,  and  advanced  waste  treat- 
ment, are  listed.  (Rayaan-Texas) 
W72-03732 


PHOSPHORUS  REMOVAL  BY  SINGLE-STAGE 
LIME  TREATMENT  OF  SECONDARY  EF- 
FLUENT, 

A.  Carl  Brunner. 

Proceedings,  Pittsburg  Sanitary  Engineering  Con- 
ference, 8th,  Pittsburg,  Pennsylvania,  February 
1970,  p  89-98,  3  fig,  2  tab. 

Descriptors:  'Phosphorus,  'Lime,  'Hydrogen  ion 
concentration,  'Waste  water  treatment,  Filtration, 
Pilot,  Sludge,  Cost. 
Identifiers:  Calcination. 

The  chemistry  of  phosphorus  removal  and  the 
reactions  taking  place  is  reviewed.  Single  stage 
treatment  refers  to  treatment  in  which  the  water  is 
maintained  at  a  single  pH  value  from  the  time  lime 
is  added  until  the  water  leaves  the  treating  equip- 
ment. In  this  method  sufficient  lime  slurry  is 
mixed  with  water  to  reach  the  desired  pH.  Studies 
have  not  been  carried  out  far  enough  to  determine 
the  best  type  of  equipment  suited  for  lime  treat- 
ment of  wastewater,  however,  the  upflow 
clarifiers  have  been  found  satisfactory.  Filtration 
is  also  practiced  with  sand  or  multi-media  filters. 
Descriptions  and  results  of  the  two  pilot  scale  stu- 
dies are  presented.  With  filtration,  90% 
phosphorus  removal  was  achieved  at  a  pH  of  9.5. 
Lime  sludge  must  be  concentrated  for  calcination. 
An  accurate  cost  estimate  of  lime  treatment  is  im- 
possible without  a  long  term  operating  experience. 


However,  approximate  costs  are  given.  (Rayaan- 
Texas) 
W72-03733 


CHUTES    SPEED    COLLECTION    OF    50,000 
BANANA  STEMS  EACH  WEEK. 

Solid  Wastes  Management  and  Refuse  Removal 
Journal,  Vol  12,  No  8,  August  1967,  p  34. 

Descriptors:  'Solid  wastes,  'Fruit  crops,  'Indus- 
trial wastes,   Conveyance   structures,    'Chutes, 
Landfills,  'Waste  treatment. 
Identifiers:  'Bananas,  Collection,  Containers. 

Geest  Industries  Ltd.,  a  leading  banana  distribu- 
tor, operates  a  banana  ripening,  packing  and  dis- 
tribution facility  in  St.  Helens,  Lacanshire  En- 
gland. In  designing  the  facility,  particular  notice 
was  paid  to  facilities  for  collection  and  removal  of 
an  estimated  50,000  banana  stems  weekly.  Since 
overhead  conveyors  are  used  to  circulate  the 
bananas  through  the  ripening  rooms,  it  was  de- 
cided to  install  a  collecting  chute  at  some  location 
on  each  of  the  conveyors.  After  the  bananas  are 
taken  from  the  stems,  the  stems  are  placed  on  the 
conveyor  again.  At  the  stem  chute,  they  are 
removed  and  placed  in  the  chute  which  conveys 
them  to  one  of  2  Dempster  10  yard  universal  con- 
tainers owned  by  a  private  refuse  hauling  com- 
pany, each  holding  approximately  4000  stems.  The 
stems  fill  about  10  of  the  containers  per  week  at 
present  output.  The  containers  are  loaded  on  a 
Dempster  truck  and  hauled  to  a  tipping  site.  (Low- 
ry-Texas) 
W72-03734 


ACTrVATED    SLUDGE    SOIL    CONDITIONER 
UPS  CROP  RETURNS  AT  KIMBERLY-CLARK, 

Michael  D.  Sullivan. 

Pulp  and  Paper,  Vol  44,  No  4,  April  1970,  p  117- 

118,  2  fig. 

Descriptors:  'Corn  (Field),  'Pulp  and  paper  indus- 
try, 'Fertilizers,  Industrial  wastes.  By-products, 
Sludge  disposal,  Sprinkler  irrigation,  Activated 
sludge,  Centrifugation,  Nutrients,  Waste  water 
treatment,  California,  'Water  reuse. 
Identifiers:  'Soil  conditioners,  Sludge  application. 

Waste  activated  sludge  from  treatment  of  pulp  and 
paper  industry  wastes  was  applied  to  several  test 
plots  to  determine  the  practicality  of  using  the 
sludge  as  fertilizer.  A  28  acre  test  plot  was  set 
aside  for  the  experiment,  and  it  was  immediately 
determined  that  the  1  1/2%  dry  solids  content  of 
sludge  made  the  mixture  too  dilute  and  impractical 
to  apply.  Centrifuges  were  then  used  to  concen- 
trate the  mixture  to  14%  dry  solids  content,  and 
this  mixture  was  applied  by  shovel  and  mixed  with 
the  soil  with  a  roto-tiller.  Corn  plots  were  then 
treated  as  follows:  (1)  1/6  acre  control  plot  with  no 
sludge;  (2)  1/6  acre  plot  treated  with  steer  manure; 
(3)  1  /6  acre  plot  treated  with  20  tons  (dry  solids  ba- 
sis) sludge  per  acre;  (4)  1/6  acre  plot  treated  with 
40  tons  (dry  solids  basis)  sludge  per  acre.  Corn 
stalks  in  the  sludge  treated  versus  control  plots 
were  fully  twice  as  high  and  twice  as  productive, 
as  well  as  being  greener  and  healthier  looking.  In 
addition  the  treated  soils  retained  moisture  better. 
However,  sludge  does  not  match  the  nutrient  as- 
says of  commercial  fertilizers,  which  are  readily 
available  and  more  easily  applied.  Work  is  con- 
tinuing on  a  wider  number  of  soil  types  and  crops. 
(Lowry-Texas) 
W72-03735 


THREE-STAGE  PROGRAM  AT  ONTARIO 
PAPER  TO  ELIMINATE  PULPING  WASTE  OR- 
GANICS. 

Ontario  Paper  Co.  Ltd.,  Thorold  (Ontario). 

Pulp  and  Paper,  Vol  44,  No  1 ,  January  1970,  p  129- 
131,  2  fig. 
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Descriptors:  *Pulp  wastes,  Pulp  and  paper  indus- 
try, *Solid  wastes,  Dewatering,  Filtration,  Cen- 
trifugation,  Evaporation,  Incineration,  Design 
criteria,  Operation  and  maintenance,  Industrial 
wastes,  *Waste  water  treatment. 
Identifiers:  *Suspended  solids. 

A  pulp  mill  constructed  in  1912  has  been  success- 
fully modified  by  the  Ontario  Paper  Company  to 
comply  with  present-day  discharge  requirements. 
A  pollution  abatement  program  has  aimed  at  both 
reducing  the  volume  of  non-usable  waste 
produced,  and  limiting  the  quantity  of  these 
wastes  that  are  carried  into  the  sewers.  It  was 
determined  that  the  greatest  portion  of  suspended 
solids  in  the  plant's  effluents  was  concentrated  in 
only  4  million  gallons  (of  the  24  mgd  used  by  the 
plant).  Separate  sewers  were  constructed  at 
another  location  due  to  lack  of  space  at  the  plant 
site.  Under-flow  from  the  clarifier  is  concentrated 
from  3%  solids  to  nearly  30%  solids  and  trucked  to 
a  landfill.  Ion  exchange,  and  evaporation  and  in- 
cineration facilities  are  being  planned  and  design  is 
now  underway.  Total  cost  over  the  past  25  years 
has  been  $4,500,000  in  research  on  development  of 
by-products,  resulting  in  45  fewer  tons  of  solids 
discharged  daily.  Research  is  now  being  directed 
to  disposing  of  the  solid  wastes  thus  generated. 
(Lowry-Texas) 
W72-03736 


NEW   WASTEWATER   TREATMENT  SYSTEM 
SHOWS  HIGH  FIBER  RECOVERY  RATES. 

Owens-Illinois  Inc.,  Big  Island,  Va. 

Pulp  and  Paper,  Vol  44,  No  3,  March  1970,  p  131- 
132,  2  fig. 

Descriptors:  *Froth  flotation,  'Bubbles,  'Pulp 
wastes,  Pulp  and  paper  industry,  Industrial 
wastes,  *Water  reuse,  Operation  and  main- 
tenance, Pressure,  Nozzles,  Temperature, 
Hydrogen  ion  concentration,  Water  quality  con- 
trol, "Waste  water  treatment. 
Identifiers:  'Suspended  solids,  'Skimmers,  Com- 
pressed air. 

A  European-designed  Krofta  Airfloat  36  flotation 
unit  was  installed  at  an  integrated  pulp  and  paper 
mill  at  Big  Island,  Virginia.  The  installation 
removes  short  wood  fibers  from  2.5  mgd  of  waste- 
water, mainly  excess  white  water  from  the  paper 
machines'  seal  pits,  and  from  wet  end  broke 
thickeners.  Feed  consistency  averaged  0.12%  with 
a  temperature  of  115F  and  a  pH  of  8.2.  The  five 
steps  of  the  airfloat  operation  are:  (1)  compressed 
air  injection  into  pressurized  wastewater  through 
porous  diffusers;  (2)  the  pressurized  liquid  is 
discharged  through  several  hundred  nozzles  into  a 
36  ft  diameter  flotation  tank  at  a  depth  of  5  ft;  (3) 
attachment  of  small  air  bubbles  to  the  short  wood 
fibers  which  then  float  to  the  top;  (4)  lifting  of  the 
fibrous  froth  from  the  water  via  a  stainless  steel 
scoop  revolving  at  10  rpm  at  the  surface  of  the 
tank;  and  (5)  discharge  of  the  clarified  water 
through  the  bottom  of  the  tank  to  either  the 
aerated  lagoons  or  back  to  the  mill  for  re-use.  80% 
of  the  wood  fibers  presented  are  recovered  in  usa- 
ble form  and  recycled  as  a  2  to  3%  slurry.  Main- 
tenance has  been  minimal.  Further  experimental 
work  is  underway  to  determine  the  effects  of  floc- 
culants,  air  flow,  temperature  and  operating  varia- 
bles on  flotation  efficiency,  while  the  effects  on 
BOD  reduction,  oxygen  content,  and  secondary 
treatability  of  white  water  are  also  examined. 
(Lowry-Texas) 
W72-03737 


A  CASE  STUDY  OF  EFFLUENT  TREATMENT 
BY  CHANNEL  AERATION  PROPELLED  AND 
OXYGENATED  WITH  EJECTORS, 

Kimberly-Clark  Corp.,  Neenah,  Wis. 

A.  R.  LeCompte,  and  M.  G.  Mandt. 

Preprint,   presented  at  Water  Pollution  Control 

Federation    Conference,    44th,    San    Francisco, 

California  Session  7 ,  No  3 ,  October  5 ,  1 97 1 ,  1 4  p  2 

tab,  4  ref . 


Descriptors:  'Oxygenation,  'Aeration,  Velocity, 
Turbulence,  Mixing,  Bubbles,  Shear  depth,  Flow 
rates,  Foaming,  Dissolved  oxygen,  Sampling, 
Monitoring,  Biochemical  oxygen  demand,  Chemi- 
cal oxygen  demand,  Pilot  plants,  Design  criteria, 
•Waste  water  treatment. 

Identifiers:  'Jet  ejector,  'Pasveer  ditch,  Oxygen 
transfer. 

Jet  ejection  for  channel  propulsion  and  aeration 
was  studied  on  both  a  pilot  scale  and  full  scale  ba- 
sis. Influent  to  the  pilot  plant  consisted  of  coated 
paper  process  effluent  and  a  groundwood  mill  ef- 
fluent. A  30-hour  detention  time  in  the  pilot  plant 
produced  removals  of  BOD  in  excess  of  90%,  and 
removals  of  both  suspended  solids  and  BOD 
between  60  and  90%  depending  on  the  clarification 
system  used.  Full  scale  studies  were  then  con- 
ducted to  determine  oxygenation  capacities, 
velocity  profiles,  and  mixing  regimes.  Oxygena- 
tion capacity,  as  measured  by  the  sodium  sulfite 
cobalt  catalyst  deoxygenation-reaeration  method 
was  shown  to  be  in  excess  of  6  lbs  of  oxygen  per 
hour  of  net  mechanical-to-water  input  hor- 
sepower. Jet  depth  submergence,  horsepower  in- 
put, air  and  water  flow  rates,  and  jet  angle  were  all 
varied  to  determine  their  affect  on  oxygenation 
capacity.  Trade  offs  were  made  between  depth 
and  jet  angle  to  compensate  for  velocity  require- 
ments and  power  input  requirements.  Jet  aeration 
was  shown  to  provide  better  mixing,  velocity,  and 
oxygenation  capacity  than  conventional  aerations, 
while  eliminating  fogging  and  freezing  problems. 
Operating  and  design  criteria  were  developed  up 
through  the  multi-million  gallon  range  from  these 
studies.  (Lowry-Texas) 
W72-03738 


BOD     DETERMINATION     FOR     INDUSTRIAL 
WASTEWATERS, 

Nebraska  Univ.,  Lincoln.  Engineering  Research 

Center. 

M.  J.  Hammer. 

Water  and  Sewage  Works,  Vol  118,  Ref  No  1971, 

p  R/104-R/108,  4  fig,  3  ref.  FWQA  supported. 

Descriptors:  'Biochemical  oxygen  demand, 
'Laboratory  tests,  'Industrial  wastes,  Municipal 
wastes.  Dissolved  oxygen,  Bacteria,  Protozoa, 
Activated  sludge,  Acclimatization,  Nitrification, 
Sampling,  'Waste  water  treatment. 
Identifiers:  Seeding. 

A  comprehensive  plan  for  conducting  BOD  tests 
on  industrial  wastes  is  presented.  Procedures  are 
outlined  regarding  wastewater  sample  collection, 
wastewater  sample  preparation,  seed  preparation, 
BOD  sample  dilution  and  preparation,  incubation 
and  dissolved  oxygen  determinations,  BOD  calcu- 
lations, and  presentation  of  the  BOD  results.  A 
case  history  of  a  pharmaceutical  waste  was 
presented  to  illustrate  some  of  the  difficulties  in- 
volved. Industrial  wastes  present  included  sucrose 
and  lactose  sugar,  acetone,  ethanol,  cellulose 
microcrystalline,  chloroform,  isopropyl  alcohol, 
methyl  chloroform,  and  silica  gel.  BOD  versus 
time  curves  were  prepared  and  presented.  The  ef- 
fect of  inhibiting  substances  was  noted  by  observ- 
ing the  reaction  rate  constants.  A  5-day  car- 
bonaceous BOD  value  of  700  mg/1  was  obtained, 
but  it  was  noted  that  such  values  are  accurate  only 
to  plus  or  minus  20%,  and  that  care  must  be  exer- 
cised in  applying  such  results.  (Lowry-Texas) 
W72-03739 


USE  OF  SOIL  TO  TREAT  ANAEROBIC 
LAGOON  EFFLUENT  RENOVATION  AS  A 
FUNCTION  OF  DEPTH  AND  APPLICATION 
RATE, 

Iowa  State  Univ.,  Ames.  Dept  of  Agricultural  En- 
gineering. 

J.  K.  Koelliker,  and  J.  R.  Miner. 
Transactions  of  the  American  Society  of  Agricul- 
tural Engineers,  Journal  Paper  No  69-460,  1970,  p 
369-499. 

Descriptors:  'Waste  water  treatment,  'Farm 
wastes,  'Irrigation,  Soils,  'Anaerobic  conditions. 


Rates  of  application,  Chemical  oxygen  demand, 
Phosphorus,  Nitrogen,  Denitrification,   Adsorp- 
tion,  Biodegradation,  Ion  exchange,  Effluents, 
'Water  reuse. 
Identifiers:  'Anaerobic  lagoons. 

Anaerobic  lagoons  are  one  method  of  treating  the 
manure  from  livestock  operations.  The  effluent  of 
these  lagoons  is  not  of  sufficient  quality  to  safely 
discharge  it  to  receiving  waters.  A  study  has  been 
conducted  to  determine  the  degree  of  renovation 
of  anaerobic  livestock  lagoon  effluent  achieved  by 
percolation  through  the  soil.  A  four  foot  section  of 
tile  drained  Clarion-Webster  silty  clay  loam  was  ir- 
rigated with  13.9  to  30.5  inches  of  lagoon  effluent 
and  tests  for  COD,  nitrogen  and  phosphorus  were 
made  at  various  depths.  Active  soils  appear  to 
offer  great  potential  for  treating  anaerobic  lagoon 
effluents.  COD,  phosphorus  and  nitrogen  were 
reduced  95,  99,  and  80  percent  respectively  in  3 
months  of  operation.  Treatment  efficiency  did  not 
appear  to  be  a  function  of  loading  rate.  It  is  recom- 
mended that  if  nitrogen  removal  is  the  goal  that  a 
wet  schedule  should  be  followed  and  that  the  ap- 
plied wastewater  should  contain  some  organic 
matter  as  a  substrate  for  denitrifying  bacteria. 
Once  application  to  an  area  has  begun,  it  should  be 
continued  for  as  long  as  possible  to  insure  conver- 
sion of  ammonia  nitrogen  to  nitrate  nitrogen  so 
that  maximum  reduction  of  nitrogen  can  be 
achieved  by  denitrification.  (Goessling-Texas) 
W72-03740 


INHIBITION  OF  ANAEROBIC  DIGESTION  OF 
SEWAGE  SLUDGE  BY  CHLORINATED 
HYDROCARBONS, 

Water  Pollution  Research  Lab.,  Stevenage  (En- 
gland). 

J.  D.  Swanwick,  and  M.  Foulkes. 
Journal  of  the  Institute  of  Water  Pollution  Control, 
No  1 ,  1971,  (Water  Pollution  Research  Laboratory 
Reprint  No  619),  13  p,  8  fig,  2  tab,  3  ref. 

Descriptors:  'Waste  water  treatment,  'Anaerobic 
digestion,  'Toxicity,  Bacteria,  Laboratory  tests, 
Sludge  treatment. 

'Chlorinated  hydrocarbons,  Chloroform,  1-1-1- 
trichlorethane,  Solids  concentration. 

Recent  partial  or  complete  failures  of  anaerobic 
digesters  at  several  sewage  treatment  plants  have 
been  attributed  to  the  presence  of  chlorinated 
hydrocarbons  in  the  sludge.  Preliminary  tests  in- 
dicated that  some,  particularly  chloroform,  were 
highly  toxic  in  small  concentrations.  Laboratory 
tests  in  batch  digesters  confirmed  that  chloroform 
is  extremely  toxic  to  anaerobic  digestion  and 
1,1,1,-trichlorethane  has  been  found  to  be  equally 
toxic  in  the  lower  concentration  range  but  less  so 
at  higher  concentrations.  Solids  content  and  the 
proportion  of  undigested  solids  in  the  digester,  the 
level  of  bacterial  activity,  and  the  presence  of 
other  toxicants  have  been  found  to  be  important 
variables  influencing  inhibitory  effects.  Although 
batch  digestion  tests  have  been  found  to  give  relia- 
ble results,  further  work,  now  in  progress  in  con- 
tinuous digesters  is  required  to  fully  substantiate 
the  findings.  (Goessling-Texas) 
W72-03741 


NONZOOLGLOEAL    BACTERIA    IN    WASTE- 
WATER ZOOGLOEAS, 

Rutgers  Univ.,  New  Brunswick.  N.J.  Dept.  of  En- 
vironmental Sciences. 
Richard  F.  Unz,  and  Norman  C.  Dondero. 
Water  Research.  Vol  4,  1970,  p  575-579,  4  fig,  2 
tab,  20  ref. 

Descriptors:  'Activated  sludge.  'Trickling  fillers, 
'Bacteria,  Isolation,  Slime,  Separation 
techniques.  Analytical  techniques.  Proteins.  Sul- 
fides. 'Waste  water  treatment. 
Identifiers:  'Zoogloea.  Micromanipulation, 
Amorphous  zoogloea. 

Branched   and   amorphous   zoogloeas   were  col- 
lected from  the  surface  of  trickling  filters  receiv- 
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ing  primarily  domestic  wastewaters.  Branched 
zoogloeas  were  infrequently  found  in  trickling 
filter  slimes  and  the  zoogloeas  present  in  the 
return  activated  sludge  of  one  wastewater  treat- 
ment plant  were  only  of  the  amorphous  type.  A 
micromanipulation  technique  was  employed  for 
the  single-cell  isolation  of  microorganisms  from  51 
washed  activated  sludge  and  trickling  filter 
zoogloeas.  Only  203  of  the  isilated  organisms  were 
successfully  recovered  as  viable  cultures. 
Amorphous  zoogloeas  were  determined  to  be  by 
far  the  larger  portion  of  the  biomass  of  trickling  fil- 
ters and  activated  sludge  whereas  branched 
zoogloeas  were  usually  very  scarce.  Amorphous 
zoogloeas  contain  a  variety  of  biochemically  ac- 
tive bacteria,  and  most  of  the  branched  zoogloea 
examined  contained  a  small  number  of  biochemi- 
cally active  non-zooloeal  bacteria.  Therefore  the 
role  of  branched  zoogloeal  bacteria  was 
established  as  minimal.  Further  research  is  needed 
to  elucidate  the  role  of  non  zoogloeal  bacteria  in 
wastewater  zoogloeas  and  to  understand  the 
mechanism  of  zoogloea  formation.  (Lowry-Texas) 
W72-03743 


A  THEORY  OF  CONSTANT  PRESSURE  FIL- 
TRATION, 

Sydney  Univ.,  (Australia).  Dept.  of  Soil  Science. 

D.  E.  Smiles. 

Chemical  Engineering  Science,  1970,  Vol  25,  p 

985-996,  Pergamon  Press,  Great  Britain,  8  fig,  21 

ref. 

Descriptors:  'Waste  water  treatment,  Sludge 
disposal,  *Filtration,  Darcy's  Law,  Analysis, 
Forecasting,  Optimization. 

Cake  filtration  is  a  common  practice  in  laboratory 
as  well  as  industrial  practice.  Analyses  that  predict 
the  flow  of  the  liquid  in  such  Liquid-solid  systems 
are  based  on  Darcy's  Law.  Initial  reviews  of  this 
process  conventionally  considered  the  filtration 
process  to  be  subject  to  steay  state  analysis.  Two 
alternative  but  equivalent  analysis  of  cake  filtra- 
tion are  available.  One  is  based  on  a  space  coor- 
dinate system  and  the  other  is  based  upon  material 
coordinates.  Both  recognise  that  Darcy's  Law 
describes  flow  of  water  relative  to  solid  particles 
and  not  relative  to  fixed  space  and  both  take  ac- 
count of  mass  flow  of  the  solid  component.  Using 
either  of  these  treatments  together  with  the  mea- 
surable behavioral  properties  of  the  system  to  be 
filtered,  one  can  calculate  (a)  the  fluxes  of  water 
and  of  solid,  (2)  the  cumulative  amounts  of  water 
leaving  the  system  and  of  solid  within  any  distance 
from  the  filter  membrane,  and  the  distribution  in 
space  and  time  of  water  and  solid.  Simple  manipu- 
lation permits  a  comparison  of  effects  of  different 
conditions.  The  analysis  is  based  on  behaviorial 
properties  of  the  two  component  systems  and 
these  properties  should  be  determined  empirically. 
There  is  not  at  present  sufficient  information  to 
justify  the  use  'in  practice'  of  the  relationships 
shown  in  some  of  the  equations  developed,  par- 
ticularly when  the  empirical  determination  of 
these  values  presents  few  problems.  (Goessling- 
Texas) 
W72-03744 


G.  N.  TAKES  GIANT  IMPROVEMENT  STEP 
WITH  NEW  MGO  PLANT, 

J.  C.W.Evans. 

Paper  Trade  Journal,  Vol.  154,  No.  15,  April  13, 

1970,  p  50-53,  5  fig. 

Descriptors:  'Pollution  abatement,  'Pulp  wastes, 
Pulp  and  paper  industry,  Biochemical  oxygen  de- 
mand, Magnesium,  Sulphur  compounds,  Costs, 
Economic  analysis,  'Waste  water  treatment, 
Treatment  facilities,  'Water  reuse. 
Identifiers:  'Sulphite  pulping  process,  Magnesium 
bi-sulphite  pulping  process,  'Chemical  waste 
recovery. 

Early  in  the  last  decade  Great  Northern  began  to 
explore  modifications  to  its  sulphite  pulp  mill  in 
Millinocket,    Maine   which    would   improve    the 


quality  of  the  pulp  and  solve  the  pulping  liquor  pol- 
lution problem.  In  1967,  it  was  decided  to  switch 
from  the  sodium  bi-sulphite  pulping  process  to 
magnesium  bi-sulphite  and  to  install  a  $  10  million 
chemical  recovery  system.  By  converting  to  the 
magnesium  bi-sulphite  process  and  the  careful 
design  for  high  chemical  recovery,  this  plant  has 
realized  an  85%  reduction  in  BOD  in  the  mill  ef- 
fluent over  the  sulphite  process  previously  used. 
The  company  states  that  the  project  will  be  self 
sustaining  on  operating  and  capital  costs  through 
the  recovery  of  chemicals  and  steam  generated 
over  and  above  the  requirement  of  the  process. 
Peter  S.  Paine,  Chairman  of  the  Board  stated  that 
the  primary  purpose  of  the  installation  was  pollu- 
tion control  and  is  a  major  step  in  fulfilling  the 
company's  committment  to  reduce  pollution. 
(Goessling-Texas) 
W72-03752 


REVIEW  OF  STARCH  PROBLEMS  AS  RE- 
LATED TO  STREAM  POLLUTION, 

Western  Michigan  Univ.,  Kalamazoo.  Dept.  of 

Paper  Technology. 

W.  J.  Gillespie,  C.  A.  Mazzola,  and  D.  W. 

Marshall. 

Paper  Trade  Journal,  Vol.  154,  No.  9,  March  2, 

1970,  p  29-32, 6  fig,  16  ref. 

Descriptors:  'Waste  water  treatment,  'Turbidity, 
Biochemical  oxygen  demand,  Dissolved  oxygen, 
Algae,  Thermal  stratification,  Coagulation, 
Bentonite,  Lime,  'Pulp  wastes,  Teotiary  treat- 
ment, Effluents. 

Identifiers:  'Starch  removal.  Starch  substitution, 
Poyelectrolytes. 

Although  there  are  operating  losses  of  starch  dur- 
ing production,  the  primary  adverse  effect  results 
from  the  repulping  of  starch  bearing  broke  or 
waste  paper.  This  excess  starch,  particularly  ox- 
idized starch,  in  the  system  adversely  affects  the 
paper  making  process  and  increases  turbidity  of 
the  effluents  that  must  be  treated  prior  to 
discharge.  Starch  dispersions  are  difficult  to 
coagulate  with  conventional  flocculants,  however, 
bentonite  clays  have  been  used  successfully  at 
dosages  of  200  mg/1.  Starch  dispersed  in  the  mill 
discharges  exerts  two  dibilitating  effects  on  the 
receiving  stream,  a  high  BOD  and  an  increased 
turbidity  which  limits  light  penetration.  Though 
starch  substitution  and  process  modifications 
offer  considerable  promise  for  elimination  of 
starch  induced  dispersions,  it  is  probable  that 
universal  application  of  such  alternatives  cannot 
be  achieved.  Secondary  treatment  does  provide  a 
mechanism  for  starch  turbidity  removal.  How- 
ever, its  utilization  for  only  the  aesthetic  improve- 
ment of  waste  discharge  represents  a  costly  ap- 
proach in  areas  where  effluent  standards  do  not 
otherwise  require  it.  The  task  that  remains  is  for 
technology  to  devise  a  means  of  starch  problem 
resolution  in  the  primary  clarifier.  (Goessung-Tex- 

W72-03753 


THE  HYDRASEEVE-A  NEW  SIMPLIFIED 
SOLIDS-LIQUID  SEPARATOR, 

Combustion  Engineering  Inc.,  Chicago,  III. 

M.  E.  Ginaven. 

Paper  Trade  Journal,  Vol.  54,  No.  3,  January  19, 

1 970,  p  34-39, 9  fig. 

Descriptors:  Pulp  and  paper  industry,  'Slurries, 
Fibers,  Energy  equation,  'Waste  water  treament, 
Biochemical  oxygen  demand,  Efficiencies,  Rates 
of  application,  'Separation  techniques,  'Pulp 
wastes,  'Sieves. 

Identifiers:  'Thickening,  Primary  clarifers,  Solid- 
liquid  separation. 

The  Bauer  Brothers  Company  developed  the 
Hydrasieve  to  provide  an  answer  to  the  problem  of 
thickening  pulp  slurries  from  -3%  to  greater  than 
4%  slurries  that  can  be  effectively  handled  by 
other  thickeners.  A  number  of  devices  were  tested 
before  a  conventional  side-hill  screen  using  Mar- 


vel wire,  a  trinagular  cross-section  wire,  was 
developed.  This  wire  allows  the  effective  and 
rapid  draining  of  the  liquids  from  the  slurries 
without  blinding.  The  slurry  is  fed  to  the  screen 
from  a  headbox  and  an  inclined  plane  which  ac- 
celerates and  thins  the  flow  for  dewatering.  The 
surface  liquid  is  drained  from  the  slurry  as  it 
passes  over  the  main  portion  of  the  screen.  Near 
the  base  of  the  Hydrasieve,  the  slope  is  decreased, 
allowing  gravity  separation  of  more  liquid.  This 
development  has  been  in  successful  operation  in 
several  paper  mills  since  1965.  Additional  applica- 
tions of  this  development  have  proven  successful. 
The  Hydrasieve  was  installed  in  a  flax  washing 
line  to  thicken  slurries  and  improve  recovery  of 
fibers.  This  screen  completely  eliminated  the 
previous  problems  of  blinding  and  poor  thickening 
properties  of  conventional  screens.  The 
Hydrasieve  has  been  used  in  place  of  a  primary 
settling  basin  with  an  increase  in  efficiency  and 
decrease  in  space.  The  Hydrasieve  is  a  low  cost, 
low  maintenance  and  flexible  device  that  can  han- 
dle a  variety  of  thickening  problems.  (Goessling- 
Texas) 
W72-03754 


WASTE-WATER  RENOVATION, 

Army  Mobility  Equipment  Research  and  Develop- 
ment Center,  Fort  Belvoir,  Va. 
M.  Pressman. 

The  Militarv  Engineer,  No.  409,  September-Oc- 
tober, 1970,  p  313-315, 4  fig. 

Descriptors:    'Waste   water   treatment,    'Water 
reuse,  Coagulation,  Flocculation,  Chemical  treat- 
ment, Reverse  osmosis,  Filtration,  Sands,  Ac- 
tivated carbon,  'Treatment  facilities. 
Identifiers:  'Portable  treatment  unit. 

Water  for  drinking  and  other  purposes  is  a  vital 
supply  item  to  military  units  in  the  field. 
Frequently  units  are  not  close  to  safe  water  sup- 
plies and  potable  water  must  be  transported  by 
vehicle  and  this  can  seriously  tax  the  logistic  sup- 
port system.  In  late  1967,  a  project  was  initiated  to 
develop  an  air-transportable  treatment  system  for 
the  renovation  of  wastewater  from  shower  units, 
laundry  units  and  kitchens.  The  system  that 
emerged  from  a  coordinated  program  of  laborato- 
ry study,  pilot  plant  testing  and  prototype  testing 
included  the  following  unit  processes,  equaliza- 
tion, chemical  coagulation,  sedimentation,  filtra- 
tion, demineralization,  activated  carbon  adsorp- 
tion and  disinfection.  The  prototype  unit  consisted 
of  three  3,000  gal  and  one  1 ,500  gal  standard  mili- 
tary collapsible  tanks  and  two  standard  Air  Force 
pallets.  Components  mounted  on  the  first  pallet  in- 
clude controls,  raw- water  pump,  lime  slurry 
feeder,  chemical  solution  feeder,  filter  feed  pump, 
and  filtered-water  transfer  pump.  The  second  pal- 
let contains  a  tubular  reverse  osmosis  demineral- 
izer  with  1 ,185  sq.  ft.  of  membrane,  a  2  ft.  diameter 
carbon  column  with  8  cu.  ft.  of  carbon,  a  solution 
feeder,  pH  meter/controller  and  a  conductivity 
meter/controller.  Total  shipping  weight  is  14,000 
pounds  and  only  16  manhours  are  required  for  as- 
sembly. The  unit  has  been  successfully  tested  with 
120,000  gallons  of  synthetic  wastewater.  It  is  a 
flexible  system  in  that  the  system  can  be  adapted 
to  treat  various  kinds  of  water  to  specified  quali- 
ties. (Goessling-Texas) 
W72-03755 


CASE  HISTORIES  OF  PLATING  WASTE 
RECOVERY  SYSTEMS, 

Pfaudler  Co.,  Rochester,  N.Y. 

J.  M.  Culotta,  and  W.  F.  Swanton. 

Plating,  Vol  57,  March  1970,  p  251-255,  5  fig,  7  ref. 

Descriptors:  'Distillation,  'Effluents,  'Evapora- 
tors, Waste  water  treatment,  Hydrogen  ion  con- 
centration, Chromium,  Corrosion,  Design  criteria, 
Water  reuse. 

Identifiers:  'Plating  waste  recovery  systems, 
Dragout  rinse,  Batch-operated  systems,  'Chromi- 
um plating,  Fluoborate,  Vacuum  pumps. 
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Present  day  concepts  of  plating  techniques  and 
systems  have  come  about  because  of  the 
milestones  that  were  reached  over  the  past  twenty 
years.  Evaporative  recovery  of  plating  wastes  has 
advanced  from  manually  operated  batches, 
processed  in  jacket  kettles,  to  completely  auto- 
mated, continuous  systems  incorporating 
processes  for  removal  of  impurities  and  recovery 
of  water.  Applications  include  a  wide  variety  of 
plating  and  treatment  baths  including  chromium, 
nickel,  acid,  and  alkaline  copper  and  various  cya- 
nides. From  the  beginning  of  plating  operations, 
when  simple  batchwide-operated  systems  were 
used,  it  became  apparent  that  reuse  of  the  distillate 
for  rinsing  purposes  was  highly  desirable.  By  reus- 
ing it,  plating  became  a  closed  loop  process  with 
no  waste  effluent  which  during  an  upset  or  mis- 
operation  might  be  contaminated,  and  no  introduc- 
tion of  impurities  from  raw  water  was  made.  This 
concept  produced  what  is  referred  to  as  the  'Sim- 
ple Closed  Loop  Evaporative  Recovery  System'. 
Over  the  years,  several  problems  arose  in  the 
areas  of  corrosion  and  chemical  recovery  which 
led  to  some  innovative  changes  in  the  overall 
system.  Waste  treatment  also  presented  a  problem 
in  small  towns,  so  separate  recovery  systems  for 
each  chemical  and  closed  loop  rinsing  through  the 
use  of  counter-current  rinse  tanks  was  employed 
on  each  line.  Thus,  plant  water  requirements  were 
drastically  reduced.  Through  these  changes  and 
many  others  the  plating  industry  has  been  able  to 
overcome  the  major  problems  that  confronted  it. 
(Biggs-Texas) 
W72-03757 


DEMINERALIZATION  OF  WASTEWATER  BY 
THE  TRANSPORT-DEPLETIC  PROCESS, 

Southern  Research  Inst.,  Birmingham,  Ala. 
Robert  E.  Lacey,  and  Everett  L.  Huffman. 
Copy  available  from  GPO  Sup  Doc  as  $0.65; 
microfiche  from  NTIS  as  PB-206  191,  $0.95.  En- 
vironmental Protection  Agency,  Final  report, 
17040  EUN,  February  1971.  86  p,  9  tab,  9  fig,  5  ref. 
FWQA  Contract  Nos.  14-12-443  and  14-12-812. 

Descriptors:  *Desalination  processes,  "Transport 
depletion,  *Waste  water  treatment,  "Electrodialy- 
sis,  Demineralization,  Membrane  processes, 
Sewage  effluents.  Municipal  wastes.  Cost  analy- 
sis. 

The  transport-depletion  process  was  investigated 
for  demineralizing  municipal  secondary  effluent. 
Wastewater  containing  850  mg/1.  total  dissolved 
solids  and  having  a  turbidity  of  1  to  10  JTU,  was 
demineralized  continuously  for  500  hours  in  a  pilot 
plant  at  a  rate  of  3800  gpd.  Although  regenerated- 
cellulose  membranes  were  found  to  be  satisfactory 
in  regard  to  physical  durability,  the  coulomb  effi- 
ciencies attained  with  these  membranes  were  only 
0.14  to  0.28.  The  major  problems  encountered  in 
demineralization  of  wastewaters  by  conventional 
electrodialysis,  fouling  and  scaling,  were,  how- 
ever, largely  overcome  by  the  use  of  a  special 
anion-selective  membrane  and  periodic  flushing  of 
the  stack  with  sodium  chloride  solution.  With  the 
special  anion-selective  membrane,  current  densi- 
ties up  to  three  times  the  conventional  limiting  cur- 
rent density  could  be  used  without  precipitation  of 
pH-sensitive  salts  and  coulomb  efficiencies  of  0.70 
were  obtained  during  the  500  hours  of  operation. 
Membrane  fouling,  which  caused  the  electrical  re- 
sistance of  the  demineralization  stack  to  increase, 
was  largely  overcome  by  flushing  the  stack  with  a 
sodium  chloride  solution.  This  flushing  technique 
should  be  useful  for  cleaning  conventional  elec- 
trodialysis stacks.  Cost  estimates  for  a  10  mgd 
plant  indicated  a  demineralization  cost  of  25.7 
cent/kgal  for  transport  depletion  compared  to  27.8 
cent/kgal  for  electrodialysis  and  required  activated 
carbon  pretreatment.  The  estimated  cost  for  trans- 
port depletion  is  slightly  lower  because  it  does  not 
require  activated  carbon  pretreatment.  (EPA  ab- 
stract) 
W72-03782 


HEALTH  ASPECTS  OF  LAND  DISPOSAL  OF 
MUNICD7AL  WASTE-WATER  EFFLUENTS, 

National  Research  Council  of  Canada,  Ottawa 

(Ontario).  Div.  of  Biology. 

S.  K.  Krishnaswami. 

CanJPub Health. 62(1):  36-41.  1971. 

Identifiers:   Disposal,  Effluents,   Health,   Land, 

Municipal,  Reclamation,  Waste. 

The  current  trend  from  an  agrarian  to  an  increas- 
ingly urban  society  and  its  effects  on  the  environ- 
ment and,  in  particular,  on  the  problem  of  the 
disposal  of  municipal  wastewaters  is  discussed. 
The  reclamation  and  reuse  of  wastewater  is  sug- 
gested. Examples  of  successful  reclamation  pro- 
jects are  given.  Methods  to  overcome  possible 
health  hazards  such  as  the  presence  in  waste- 
waters of  microorganisms,  viruses,  and  chemical 
pollutants  are  discussed.  The  paper  concludes  with 
a  set  of  guidelines  outlining  permissible  uses  for 
renovated  wastewater  and  the  quality  require- 
ments which  must  be  met  in  particular  situations- 
Copyright  1971 ,  Biological  Abstracts,  Inc. 
W72-03816 


POLLUTION   CONTROL   IN   STEELMAKING: 
FACT  OR  FICTION, 

Rand  Corp.,  Santa  Monica,  Calif. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-03856 


CONVERTING  ORGANIC  WASTES  TO  OIL:  A 
REPLENISHABLE  ENERGY  SOURCE, 

Bureau  of  Mines,  Pittsburgh,  Pa.  Pittsburgh  Ener- 
gy Research  Center. 

H.  R.  Appell,  Y.  C.  Fu,  S.  Friedman,  and  P.  M. 
Yavorsky. 

Available  from  NTIS,  Springfield,  Va.  22151  as 
PB  203  669  S3.00  Paper  copy.  Report  of  Investiga- 
tions 7560,  1971.  20  p,  3  fig,  10  tab. 

Descriptors:  "Cellulose,  "Energy  conversion,  "Or- 
ganic wastes,  "Oil,  Wood  wastes,  Sewage  sludge. 
Lignins,  Cities,  Water  pollution  control,  Energy 
transfer,  Methodology,  Pollution  abatement. 
"Waste  water  treatment,  Waste  treatment. 
Identifiers:  "Bovine  manure,  Waste-energy  con- 
version, Low-sulfur  oil. 

The  report  describes  results  of  experimental  work 
in  converting  cellulose,  the  chief  constituent  of  or- 
ganic solid  wastes,  to  a  low-sulfur  oil.  All  types  of 
cellulose  waste,  including  urban  refuse,  agricul- 
tural wastes,  sewage  sludge,  wood,  lignin,  and 
bovine  manure  have  been  converted  to  oil  by  reac- 
tion with  carbon  monoxide  and  water  at  tempera- 
tures of  350  to  400  deg  C  and  pressure  near  4,000 
psig,  and  in  the  presence  of  various  catalysts  and 
solvents.  Cellulose  conversions  of  90%  (cor- 
responding to  oil  yields  of  40%  to  50%)  were  ob- 
tained. Methodology  of  experimental  procedures 
are  described.  Water  used  in  the  process  serves  as 
a  vehicle  (solvent)  for  the  reaction.  Urban  wastes 
in  the  United  States  now  total  400  million  tons  a 
year.  Disposal  of  wastes  pose  environmental 
problems  of  increasing  magnitude,  particularly  in 
the  water  cycle  and  the  air.  A  significant  part  of 
the  energy  demand  can  be  obtained  on  a  renewable 
basis  by  converting  nearly  every  kind  of  organic 
solid  waste  to  low-sulfur  oil  and  at  the  same  time 
greatly  reduce  air  and  water  pollution.  (Lang- 
USGS) 
W72-03874 


EFFECT  OF  DETERGENTS  ON  THE  DECON- 
TAMINATION OF  RADIOACTIVE  WASTE- 
WATER BY  PRECIPITATION  AND  COAGULA- 
TION, 

Australian  Atomic  Energy  Commission  Research 
Establishment,  Lucas  Heights. 
C.  R.  Frost. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol  54,  No  9,  p  1082-1090,  September  1962.  3 
fig,  2  tab,  9  ref. 


Descriptors:    "Waste   water   treatment,    "Deter- 
gents, "Radioactive  wastes,  Hydrogen  ion  concen- 
tration, Phosphates,  Coagulation,  Sedimentation. 
Identifiers:  Sludge  blanket. 

The  effects  of  detergents  on  the  decontamination 
of  radioactive  wastewater  were  determined  in  ac- 
tual plant  operation.  Lisapol  at  100  ppm  will  not  ef- 
fect the  decontamination  in  sludge  blanket 
clarifiers  at  pH  greater  than  10.1.  Turco  4182A  at 
100  ppm  will  cause  trouble  although  floe  stabiliza- 
tion can  be  mitigated  at  higher  pH.  Calgon  at  25 
ppm  is  not  detrimental  to  decontamination  at  pH 
greater  than  11.4,  but  42  ppm/calgon  makes  con- 
trol difficult.  This  concentration  also  complexes 
uranyl  ions  and  other  radioactive  ions.  EDTA  at  16 
ppm  does  not  affect  decontamination,  but  owing 
to  floe  stabilization,  28  ppm  makes  clarifier  opera- 
tion difficult  and  reduces  effectiveness.  Only 
Turco  4182A  reduced  decontamination  to  below 
80%.  (Bean-AWWA) 
W72-03961 


SK  MONTHS  EXPERIENCE  WITH  A  PRES- 
SURE SEWER  SYSTEM  DEMONSTRATION, 

New  York  State  Dept.  of  Environmental  Conser- 
vation, Albany.  Environmental  Quality  Research 
and  Development  Unit. 

Italo  Carcich,  Leo  J.  Hetling,  and  R.  Paul  Farrell. 
Technical  Paper  No.  4,  April  1971.  46  p,  24  fig,  1" 
ref. 

Descriptors:  "Sewerage,  "Pressure  conduits, 
"Sewers,  "Sewage  disposal,  "Pump  testing,  Waste 
water  disposal,  Prototype  tests.  Sanitary  engineer- 
ing, New  York. 

Identifiers:  "Pressure  sewer  system,  Pump- 
grinder. 

A  general  description  is  presented  of  a  combina- 
tion sew  age  grinder-pump  unit  presently  under  tesi 
in  Albany,  New  York.  The  unit  was  developed  b> 
the  General  Electric  Company  Re-entry  and  En- 
vironmental Systems  Division  in  cooperation  will 
the  American  Society  of  Civil  Engineers.  The 
grinder-pump  unit  has  application  in  situation! 
where  gravity-flow  sewer  systems  are  not  feasible 
This  would  be  the  case  for  a  building  havinj 
plumbing  fixture  drains  located  below  the  eleva 
tion  of  the  lowest  possible  gravity  sewer  connec 
tion.  The  grinding  component  consists  of  a  rotatinj 
wheel  carrying  two  hammers  inside  a  fixed  sta 
tionary  cutting  ring.  The  unit  is  designed  to  grinc 
sewage  and  foreign  objects  that  may  accidentally 
enter  the  unit  with  sewage  flow.  The  pump  i< 
designed  to  pump  between  11  and  15  gpm  over  < 
range  of  heads  from  zero  to  35  psig.  Installation! 
were  made  in  basements  of  12  townhouses  in  Al 
bany  for  the  purpose  of  demonstrating  the  opera 
tion  of  the  unit.  Six  operating  parameters  an 
monitored  at  15-minute  intervals  by  a  remoti 
system  using  telephone  wires.  All  data  ar< 
recorded  on  paper  tape  and  fed  into  a  computer  foi 
analysis  of  the  data.  (Poertner) 
W72-03962 


EFFECTIVE  GRAIN  SIZE  AND  IMFORMm 
COEFFICIENT'S  ROLE  IN  PERFORMANCE  OI 
INTERMITTENT  SAND  FILTERS, 

New  York  State  Dept.  of  Environmental  Conser 

vation,  Albany.  Environmental  Quality  Researcl 

and  Development  Unit. 

Thomas  M.  Allen. 

Technical  Paper  No.  9.  June  1971 .  65  p.  8  fig,  4  tab 

12  ref. 

Descriptors:    "Uniformity    coefficient.    "Particli 

size,  "Waste  water  treatment,  "Sewage  treatment 

"Sanitary  engineering.  Filters,  Materials  testing 

Filtration. 

Identifiers:    "Effective  grain   size,   "Intermitten 

sand  filters.  Filter  media.  Grain  size. 

Regulatory  officials,  design  engineers  and  contrac 
tors  have  reported  difficulties  in  obtaining  sand  fo 
intermittent  sand  filters  w  hich  is  acceptable  unde 
the  recommendations  of  the  'Ten  State  Standard: 
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for  Sewage  Works'.  This  project  compared  the 
performance  of  intermittent  sand  filters  comprised 
of  sand  acceptable  under  the  recommendation  of 
the  above  named  publication  with  that  of  filters 
comprised  of  various  blends  of  concrete  fine  ag- 
gregate as  specified  by  the  American  Society  for 
Testing  and  Materials  (ASTM).  Concrete  sand 
(fine  aggregate)  was  selected  for  comparison  with 
the  recommended  filter  sand  because  it  is  more 
readily  available  and  is  significantly  lower  in  cost. 
Seven  (7)  filters,  each  having  a  surface  area  of  2.67 
sq  feet  (0.255  sq  meters)  were  dosed  twice  a  day  at 
a  rate  of  3  gallons/sq  feet/day  (0.118  cu  meter/sq 
meter/day)  with  a  domestic  waste  septic  tank  ef- 
fluent. The  parameters  used  to  judge  the  per- 
formance of  the  filters  were  BOD5,  COD, 
Coliform  Group,  Turbidity,  and  cleaning  cycles.  It 
was  concluded  that:  (1)  the  effective  grain  size 
range  can  be  expanded  to  include  the  finer  ASTM 
sands;  (2)  the  uniformity  coefficient  is  not  as  criti- 
cal a  parameter  as  is  effective  grain  size;  and  (3) 
maintenance  of  intermittent  sand  filters  employing 
the  finer  ASTM  concrete  sand  would  not  be  undu- 
ly difficult  or  time  consuming.  (Poertner) 
W72-03963 


CHEMICAL-PHYSICAL  TREATMENT  FOR 
WATERFORD,  N.Y.,  PROGRESS  REPORT  1, 

New  York  State  Dept.  of  Environmental  Conser- 
vation, Albany.  Environmental  Quality  Research 
and  Development  Unit. 
T.  J.  Toffiemire,  and  Leo  J.  Hetling. 
Technical  Paper  No.  10,  August  1971.  157  p,  47  fig, 
35  tab,  29  ref . 

Descriptors:  *Sewage  treatment,  *Waste  water 
treatment,  *Chemical  precipitation,  "Coagulation, 
Industrial  water,  Water  supply,  Feasibtfity  stu- 
dies. Technical  feasibility,  Pilot  plants,  New  York, 
Water  reuse. 

Identifiers:  *Chemical-physical  treatment,  'Low- 
line  process,  Waterford  (N.Y.). 

The  Research  and  Development  Unit  of  the  New 
York  State  Department  of  Environmental  Conser- 
vation undertook  an  extensive  program  of 
research  and  development  in  the  area  of  direct 
chemical-physical  treatment  of  raw  wastewater. 
Waterford,  New  York  was  selected  as  the  study 
site.  The  over-all  objectives  of  the  research  pro- 
gram were  as  follows:  determine  design  feasibility 
and  gather  cost  data  for  chemical-physical  systems 
by  literature  review,  laboratory  experiments  and 
pilot  plant  operations;  promote  knowledge  of 
chemical-physical  wastewater  treatment 
processes;  demonstrate  the  workability  of  a  full- 
scale  2.25  MGD  chemical-physical  wastewater 
treatment  plant;  and  explore  the  potential  for 
reuse  of  the  effluent  as  industrial  process  water. 
The  7000  gpd  pilot  employing  the  low  lime 
process,  followed  by  granular  activated  carbon, 
nitrification  and  sand  filtration  achieved  a  color- 
less effluent  with  a  turbidity  of  5-10  JTU,  no 
hydrogen  sulfide,  very  little  biodegradable  organic 
matter  and  very  few  bacteria.  It  was  thought  that 
this  effluent  was  suitable  for  paper  mill  reuse. 
High  molecular  weight  anionic  polymers  caused 
increased  settling  velocity  of  the  solids  in  the 
wastewater,  but  feeding  of  polymer  in  the 
proposed  full  scale  plant  appeared  economical 
only  at  periods  of  peak  flow.  (Poertner) 
W72-03964 


URBAN  WASTEWATER  RECOVERY:  CITY  OF 
LOS  ANGELES, 

Los  Angeles  Bureau  of  Sanitation,  Calif.;  and  Los 
Angeles  Dept.  of  Water  and  Power,  Calif. 
Robert  D.  Bargman,  George  W.  Adrian,  and 
William  F.  Garber. 

Chemical  Engineering  Progress,  Vol.  64,  No.  90, 
pp  2 16-224,  1968. 

Descriptors:  *Water  reuse,  *Waste  water  treat- 
ment, "Water  treatment,  'Reclaimed  water,  In- 
dustrial water,  Potable  water,  Water  spreading, 
Recirculated  water,  Sewage  treatment,  Tertiary 
treatment,  Conservation,  Water  resources 
development,  Water  supply,  California. 


Identifiers:  *Los  Angeles  (Calif),  Hyperion  Treat- 
ment Plant. 

The  City  of  Los  Angeles  made  extensive  analyses 
of  wastewater  quality,  and  investigations  of  water 
quality  requirements  for  both  industrial  use  and 
domestic  reuse  of  wastewater.  The  study  con- 
cerned the  wastewater  quality  from  a  multizoned 
residential,  commercial,  and  industrial  area,  where 
moderate  industrial  waste  controls  are  enforced. 
The  study  showed  the  wastewater  to  be  suitable 
for  many  uses  if  adequate  treatment  were  pro- 
vided and  showed  that  the  treatment  could  be  pro- 
vided at  costs  lower  than  or  commensurate  with 
the  cost  of  imported  water.  Los  Angeles  is 
proceeding  with  wastewater  recovery  plans. 
Design  of  an  advanced  treatment  plant  in  the  mid- 
dle reaches  of  San  Fernando  Valley  and  has  been 
authorized  by  the  Board  of  Public  Works.  This  will 
provide  a  source  of  water  for  spreading  basins  cur- 
rently only  used  a  portion  of  the  year  in  the  San 
Fernando  Valley.  Initial  design  is  for  40  million 
gal./day.  Los  Angeles  currently  produces  100  mil- 
lion gal./day  of  a  good  quality  activated  sludge  ef- 
fluent at  the  Hyperion  Treatment  Plant.  Use  of 
this  recovered  water  for  such  purposes  as  oil 
refinery  process  water  is  currently  under  study. 
Initial  results  indicate  that  the  use  of  the  recovered 
water  for  this  purpose  will  be  satisfactory  and  will 
extend  the  available  potable  water  supply  ac- 
cordingly. (Poertner) 
W72-03968 


SEWERAGE     AND     SEWAGE     TREATMENT 
FACILITIES,  COST  ESTIMATING, 

Washington  State  Dept.  of  Ecology,  Olympia.  Of- 
fice of  Planning  and  Program  Development. 
Charles  J.  Carelli. 
July  1971.  39  p,  20  fig,  7  tab,  18  ref. 

Descriptors:  'Cost  comparisons,  'Waste  water 
treatment,  'Sewage  treatment,  'Sewerage,  'Esti- 
mated costs,  Capital  costs,  Operating  costs,  Treat- 
ment facilities,  Sewers,  Pumping  plants,  Trickling 
filters,  Activated  sludge,  Electrodialysis. 
Identifiers:  'Advanced  waste  water  treatment, 
'Waste  water  treatment  costs,  'Sewage  disposal 
costs. 

Cost  versus  capacity  is  presented  in  millions  of 
gallons  per  day.  This  eliminates  the  need  to  esti- 
mate BOD  loadings  that  will  occur  30  years  in  the 
future.  The  plan  this  document  was  prepared  for  is 
designed  to  be  updated  every  five  years.  After  that 
time  it  may  be  shown  that  cost  estimating  should 
consider  organic  loading  along  with  hydraulic 
loading.  Should  that  be  the  case,  a  refinement  of 
this  document  will  be  undertaken.  Costs  of  con- 
struction of  sewers  and  pumping  stations  are  given 
in  two  ways:  (1)  a  lump-sum  figure  on  a  dollar-per- 
acre  basis,  and  (2)  as  an  estimate  of  the  in-place 
pipe  cost  as  a  function  of  depth  of  sewer  and  pipe- 
size.  Sanitary  sewer  costs  for  various  densities  of 
development  are  tabulated  (based  on  120  gallons 
per  capita/day).  Costs  of  sewer  pipe  and  the 
capital  costs  of  sewage  pumping  stations  are  given. 
The  latter  vary  greatly  with  the  building  design, 
the  location  of  the  facility,  and  the  total  dynamic 
head  required.  The  capital  costs  and  operating 
costs  of  secondary  treatment  high-rate  trickling 
filter  plants  and  secondary  treatment  activated 
sludge  plants  are  given.  Costs  for  advanced  waste 
water  treatment  are  given  including:  microscreen- 
ing,  granular  carbon  adsorbtion,  electrodialysis, 
ammonia  stripping,  and  various  lime  application 
processes.  (Poertner) 
W72-03969 


DETROIT  AIMS  FOR  SAVINGS  WITH  PURE 
OXYGEN  AERATION, 

Detroit  Metro  Water  Dept.,  Mich. 
G.  Remus,  D.  Suhre,  and  G.  Hubbell. 
Paper  presented  at  the  Annual  Conference,  Water 
Pollution  Control  Federation,  San  Francisco,  Oc- 
tober 3-8,  1971.  16  p,  16  fig. 

Descriptors:   'Oxygenation,  'Aeration,  'Sewage 
treatment,   'Waste  water  treatment,   'Activated 


sludge,  Michigan,  Lake  Erie,  Water  pollution  con- 
trol, Treatment  facilities,  Cost-benefit  analysis, 
Biochemical  oxygen  demand,  Bacteria,  Aerobic 
treatment,  Sanitary  engineering,  Sludge  treatment. 
Identifiers:  'Detroit  (Mich),  Pure  oxygen  aeration. 

The  Detroit  Metro  Water  Department  is  presently 
constructing  $220  million  of  water  pollution  con- 
trol works,  and  the  City  plans  $193  million  more  in 
1972.  An  additional  $400  million  of  capital  expen- 
ditures is  planned  by  the  end  of  1979.  Sewage 
disposal  of  the  Detroit  Metropolitan  area  is  han- 
dled by  a  single  interceptor  system  and  a  single 
treatment  plant.  In  meeting  commitments  to  pro- 
vide sewage  disposal  service  for  the  entire 
metropolitan  area,  with  minimum  land  require- 
ments and  without  demolishing  usable  residences 
in  the  area,  studies  were  made  of  means  of  op- 
timizing bacterial  action  by  using  pure  oxygen 
aeration  to  support  the  activated  sludge  process. 
In  February  1971,  construction  began  on  a  two- 
tank  aeration  module  that  will  consist  of  one  tank 
of  150  mgd  capacity  on  the  deep  tank,  high  rate,  air 
aerated  process,  and  a  300  mgd  tank  on  the  ox- 
ygenated activated  sludge  process.  Operation  is 
scheduled  for  February  1973.  An  additional  600 
mgd  oxygenation  facility  is  planned  to  be  put  into 
operation  in  1976.  All  in  all,  as  compared  to  con- 
ventional activated  sludge,  Detroit  is  aiming  for 
savings  far  in  excess  of  the  $2.50/mil  gal  expected 
to  be  realized  with  the  oxygenated  activated 
sludge.  Early  estimates  are  that  on  a  plant-wide  ba- 
sis, overall  operating  and  capital  costs  will  have 
been  trimmed  by  $21.35/mil  gal  through  innovative 
design  features.  (Poertner) 
W72-03972 


POLLUTION  CONTROL  PROGRAM  FOR  THE 
DETROIT  REGIONAL  WATERSHED. 

Detroit  Dept.  of  Water  Service,  Mich. 

September  1966.  42  p,  3  fig,  4  tab. 

Descriptors:  'Planning,  'Water  resources 
development,  'Administration,  'Future  planning 
(Projected),  'Water  pollution  abatement,  'Lake 
Erie,  Cities,  Urbanization,  Michigan,  Waste  water 
treatment,  Sewage  disposal,  Sewerage,  Treatment 
facilities,  Investment,  Sanitary  engineering,  Pro- 
grams, Water  pollution  control. 
Identifiers:  'Detroit  (Mich),  Regional  waste  water 
disposal. 

The  Water  Pollution  Control  Program  adopted  by 
the  Detroit  Board  of  Water  Commissioners  in 
1966,  is  explained.  The  program  calls  for  capital 
expenditures  of  $327  million  between  1966  and 
1975,  and  $595  million  in  the  period  1976-2000.  The 
program  is  designed  to  provide  the  orderly  and  ef- 
fective growth  of  water  pollution  control  facilities 
and  community  waste  collection  systems.  Major 
objectives  are:  (1)  systematic  and  orderly  develop- 
ment of  a  single  pollution  control  system  for  the 
Detroit  Regional  watershed;  (2)  construction  of  an 
area-wide  wastewater  interceptor  system;  (3)  in- 
stallation and  operation  of  facilities  for  advanced 
wastewater  treatment;  (4)  further  reduction  of 
stormwater  overflows;  (5)  acceleration  of  industri- 
al wastewater  control  on  a  cooperative  govern- 
ment-industry basis;  (6)  improved  methods  of 
waste  disposal  for  pleasure  boats  and  freighters; 
(7)  regulation  of  water  levels  in  the  Lake  St.  Clair- 
Detroit  River-Lake  Erie  complex  to  aid  in  stream 
and  shoreline  beautification;  (8)  tighter  control  of 
lake  and  river  dredging  and  landfill  practices;  (9) 
international  assurance  that  the  Canadian  commu- 
nities will  take  equivalent  action  to  enhance  the 
water  quality  of  the  Great  Lakes;  and  (10)  con- 
tinuation of  a  broad  and  sound  financing  base 
(founded  upon  user  charges)  to  assure  uninter- 
rupted progress.  Acceleration  is  possible  through 
use  of  Federal  and  State  grants.  Equipment  for  the 
removal  of  phosphates  is  being  included  in  the 
construction  and  accompanying  processes  stu- 
died, in  an  attempt  to  restore  the  quality  of  Lake 
Erie.  Though  the  major  emphasis  in  the  next 
several  years  will  be  on  advanced  treatment,  mas- 
sive programs  are  also  planned  for  regional  inter- 
ceptors, sewers,  and  overflow  controls.  (Poertner) 
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W72-03973 


ANNUAL  REPORT,  1969-1970. 

Sacramento  City  Div.  of  Water  and  Sewers,  Calif. 

October  15, 1970.  58  p,  36 fig,  29  tab. 

Descriptors:  *Statistics,  'Planning,  'Municipal 
water,  *Operating  costs,  *  Administration,  *Mu- 
nicipal  wastes,  Water  supply,  Waste  water 
disposal,  Sewage  treatment,  Water  quality  con- 
trol, Urbanization,  Cities,  California. 
Identifiers:  *Sacramento  (Calif),  Annual  report. 

This  annual  report  marks  the  beginning  of  a  new 
era  for  the  Sacramento  Division  of  Water  and 
Sewers  in  that  emphasis  has  shifted  from  meeting 
increasing  water  needs  to  that  of  improving  the  en- 
vironment by  upgrading  waste  treatment  facilities. 
Although  no  major  expansion  of  water  treatment 
facilities  will  be  required  for  the  next  five  years, 
substantial  expenditures  will  be  made  during  this 
period  to  conform  to  the  master  plan  of  water 
system  development.  The  most  important  facility 
to  be  constructed  during  the  coming  year  will  be 
the  Florin  Reservoir  and  Pumping  Station  at  an 
estimated  cost  of  $3,000,000.  This  station, 
powered  by  natural  gas  engine-driven  pumps,  will 
provide  continuity  of  operation  in  the  event  of 
power  failures  at  the  main  water  treatment  plants. 
Other  planned  improvements  include  large  water 
transmission  mains  and  purchase  of  sites  for  the 
future  Freeport  Water  Plant  and  Laguna  Reser- 
voir. Phase  I  construction  of  secondary  waste 
water  facilities  is  about  70%  complete.  It  is  an- 
ticipated Phase  II  construction,  scheduled  follow- 
ing about  one  year  of  pilot  plant  study  in  conjunc- 
tion with  operation  of  Phase  I  facilities,  will  result 
in  reducing  the  City's  waste  water  pollution  of  the 
Sacramento  River  from  30%  to  less  than  10%.  It 
will  be  necessary  to  substantially  increase  sewer 
rates  to  offset  added  operational  costs  of  these 
new  facilities  and  maintain  the  bond  debt  cove- 
nants. If  the  Sewer  Division  is  to  remain  as  a  self- 
supporting  entity,  it  may  be  safely  predicted  that 
sewer  service  charges  will  eventually  exceed 
water  service  charges  due  to  more  sophisticated 
and  expensive  treatment  required  to  meet  river 
discharge  standards.  (Poertner) 
W72-03977 


BACTERIAL  REDUCTIONS  IN  THE 
CHLORINATION  OF  SEWAGE,  REPORT  NO. 
2,  LACONIA  SEWAGE  TREATMENT  PLANT 
EFFLUENT  QUALITY  RECORD. 

New  Hampshire  Water  Pollution  Commission, 
Concord. 

February  1955,  Revised  1968. 74  p,  14  tab. 

Descriptors:  *Chlorination,  'Sewage  bacteria, 
♦Sewage  treatment,  *Waste  water  treatment,  New 
Hampshire,  Treatment  facilities,  Chemical 
degradation,  Aquatic  microbiology. 
Identifiers:  'Bacterial  reductions,  'Chlorine 
dosage,  Chlorine  residual,  Detention  time. 

This  study  was  initiated  primarily  to  determine  a 
general  chlorine  dose  level  at  which  an  adopted 
chlorination  schedule  should  be  maintained  to 
produce  an  effluent  of  acceptable  bacterial  quality 
from  the  Laconia  sewage  treatment  plant.  The 
data  are  recorded  in  detail  and  assembled  for  easy 
reference  and  future  use.  Along  with  the  plant  ef- 
fluent study,  a  parallel  study  of  very  limited  scope 
on  the  efficiency  of  chlorination  was  run  on  a 
laboratory  scale.  Some  effort  was  also  made  in  the 
laboratory  to  indicate  the  material  difference,  if 
any  exists,  between  the  bacterial  quality  of  settled 
sewage  which  has  been  chlorinated  prior  to  set- 
tling (an  arbitrary  2-hour  settling  period  allowed) 
and  that  which  has  been  chlorinated  after  settling 
and  allowed  a  contact  period  of  15  minutes.  It  ap- 
pears that  the  capital  costs  of  providing  detention 
periods  much  in  excess  of  15  minutes  are  often  not 
justified  by  the  increased  kills  provided.  Where 
higher  kills  are  necessary  during  certain  seasons,  a 
seasonal  increase  in  the  chlorine  dose  is  indicated 


rather  than  additional  detention  period.  It  is 
recommended  that  the  daily  chlorine  dose  at  the 
Laconia  Plant  never  be  allowed  to  drop  below  14 
ppm,  and  that  the  chlorine  residual  (O.T.  method) 
of  the  settling  tank  effluent  never  be  allowed  to 
drop  below  1 .0  ppm.  (Poertner) 
W72-03981 


POLLUTION  ABATEMENT  BY  FIBER  MODIFI- 
CATION. 

Washington  Univ.,  Seattle.  Inst,  of  Forest 
Products. 

Copy  available  from  GPO  Sup  Doc  as  SOD 
EP2.101 12040  EFC  01/71,  $0.65;  microfiche  from 
NTIS  as  PB-206  219,  $0.95.  Environmental  Protec- 
tion Agency  Water  Pollution  Control  Research  Se- 
ries No  12040  EFC,  January  1971.  54  p,  25  fig,  14 
tab,  263  ref.  Project  No.  12040  EFC. 

Descriptors:  Pulp  and  paper  industry,  Water  pollu- 
tion treatment,  Pollution  abatement,  Fibers 
(Plant),  Ligins,  Cellulose,  Waste  water  treatment, 
Phenols,  Chemical  wastes,  Industrial  wastes.  Or- 
ganic wastes,  Pulp  wastes.  Sulfite  liquors. 
Identifiers:  Lignosulfonates,  Dye  chemistry. 
Amines,  Mercaptans. 

Laboratory  studies  were  conducted  to  determine  if 
the  collection  of  pollutants  from  water  using  fibers 
was  a  feasible  concept.  Any  cellulosic  or  lignocel- 
lulosic  fibers  can  be  reacted  with  di-  or  tri- 
halogeno-s-triazines  in  simple  aqueous  conditions 
so  that  about  10%  by  weight  of  reactive  sites  can 
be  built  into  the  fiber.  The  modified  fibers  can  be 
regarded  as  polychloro-s-triazinylated  fibers  in 
which  each  s-triazine  ring  contains  approximately 
one  or  two  reactive  chlorine  atoms.  The  extent  of 
reaction  is  generally  determined  by  the 
stereotopochemistry  of  the  fiber  and  in  particular 
by  its  lignin  content  and  its  microporous  structure. 
Chloro-s-triazines  are  capable  of  reacting  in  aque- 
ous solutions  with  amines,  mercaptans  and 
phenols,  typical  of  those  present  in  pulping  wastes 
and  bleach  plant  effluent.  The  efficiency  of  this 
system  is  obviously  increased  as  the  size  of  the 
pollutant  removed  per  reactive  fiber  size  is  in- 
creased. Methods  to  increase  the  size  of  lignosul- 
fonates by  condensation  have  therefore  been 
developed.  Two  new  methods  for  the  collection  of 
pollutants  by  fibers  based  on  oxidative  grafting 
and  physical  entrapment  by  hydrodynamic  volume 
changes  have  also  been  discovered  and  a 
procedure  for  the  characterization  of  copolymer 
compositions  by  surface  tension  has  been 
established.  (EPA  abstract) 
W72-03982 


ECONOMICS  OF  WATER  USE  AND  WASTE 
DISPOSAL  IN  DELAWARE  VEGETABLE 
PROCESSING, 

Delaware  Univ.,  Newark.  Dept.  of  Agricultural 

Economics. 

T.  H.  Stevens,  and  G.  L.  Cole. 

Agricultural   Experiment   Station,    Bulletin   380, 

July,  1969. 19  p,  6  fig,  20  tab,  15  ref.  OWRR  B-003- 

DEL(4). 

Descriptors:  'Industrial  plants,  'Industrial  water, 
•Water  requirements,  Waste  water  (Pollution), 
Waste  water  disposal,  Operating  costs,  Costs, 
Delaware,  Water  pollution  sources. 
Identifiers:  'Vegetable  processing. 

Six  vegetable  processing  plants  in  Delaware  were 
studied  in  order  to  make  inferences  about  (1)  the 
water  requirements  for  the  processing  of  vegetable 
products,  (2)  the  quantity  and  strength  of  waste 
water  from  the  processing,  (3)  the  factors  affecting 
the  water  requirements  and  the  waste  water 
strength,  and  (4)  the  costs  of  intake  water,  waste 
disposal,  and  waste  treatment.  The  vegetables 
processed  during  the  period  studied  were  green 
beans  (four  plants),  peas  (three  plants),  lima  beans 
(three  plants),  asparagus  (two  plants),  and  tomato 
products  (one  plant).  The  study  procedure  in- 
cluded measuring  the  quantity  of  waste  water  at 


one-half  hour  intervals  and  collecting  composite 
waste  samples  daily.  Cost  data  were  gathered  from 
plant  records.  Water  requirements  and  the  quanti- 
ty and  strength  of  waste  water  were  found  to  differ 
widely  between  plants  producing  the  same  product 
and  between  products.  Increases  in  plant  opera- 
tional rates  were  found  to  increase  the  efficiency 
of  water  utilization  and  decrease  the  quantity  of 
waste  water  per  unit  of  output.  Cost  data  indicated 
that  intake  water  at  the  six  plants  ranged  from  4-14 
mills  per  303  case,  while  waste  disposal  costs 
ranged  from  22-56  mills  per  303  case  at  plants 
treating  more  than  75%  of  their  waste  water.  (Set- 
tle-Wisconsin) 
W72-03996 


ACTIVATED  SLUDGE  DEWATERING: 

BIOLOGICAL  CONDITIONING  FOR  IM- 
PROVED FTLTERABILrrY, 

Lamar  Univ.,  Beaumont,  Tex. 
D.  G.  Parker,  C.  W.  Randall,  and  P.  H.  King. 
Preprint,  presented  at  44th  Annual  Conference  of 
Water  Pollution  Control  Federation,  Session  9,  No 
4,  October  5, 1971.  30  p,  15  fig,  18  ref. 

Descriptors:  'Waste  water  treatment,  'Sludge 
disposal.  Filtration,  Microorganisms,  Aeration, 
Anaerobic  conditions,  Chlorination,  Zeta  poten- 
tial, Flocculation,  Activated  sludge.  Biological 
treatment.  Sewage  treatment,  'Dewatering. 
Identifiers:  Van  der  Waal's  forces, 
Polysaccharides,  Polymers. 

Handling  and  disposing  of  sewage  sludge  is  a 
major  expense  in  sewage  treatment.  Although 
sludge  volume  is  less  than  1%  of  the  plant  influent, 
the  cost  of  handling  and  disposing  of  waste  sludge 
may  exceed  65%  of  the  total  capital  and  operating 
cost.  An  investigation  has  been  completed  to  eval- 
uate the  effects  of  commonly  used  sludge  handling 
procedures  on  the  subsequent  filterability  of  ac- 
tivated sludge,  to  determine  the  chemical  and 
biological  properties  of  sludge  that  affect  filtera- 
bility, and  to  define  handling  procedures  that  are 
destructive  to  filterability.  Van  der  Waal's  forces 
and  zeta  potential  did  not  appear  to  have  a 
profound  affect  on  sludge  filterability.  The 
presence  of  biologically  produced  polymers  was 
not  determined  directly;  however,  the  increase  in 
filtrate  carbohydrate  indicated  that 

polysaccharides  were  being  excreted  from  bac- 
teria and  that  these  saccharides  were  ending  up  in 
the  filtrate.  The  mechanism  of  filtration  improve- 
ment appears  to  have  been  biologically  induced 
flocculation.  When  biological  activity  was 
disrupted,  the  sludge  filterability  rapidly 
degenerated,  and  when  biological  activity  was  in- 
hibited, filterability  either  stabilized  or  became 
progressively  worse.  Filterability  can  be  adversely 
affected  by  anaerobic  storage,  excessive  mixing, 
chlorination,  and  rapid  temperature  changes.  Fil- 
tration properties  can  be  restored  or  improved  by 
aeration  for  extended  periods  of  time.  The  biologi- 
cal organisms  must  be  aerobically  maintained  in 
the  endogenous  phase  and  be  active  and  intact 
when  subjected  to  dewatering.  (Goessling-Texas) 
W72-O4051 


WATER     CONTAMINATION     BY     CERTAIN 
HEAVY  METALS, 

General  Electric  Co.,  Schenectedy,  NY. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-O4052 


TURBLNE  AERATION  AS  A  MODIFICATION 
OF  AN  EXISTING  ACTIVATED  SLUDGE 
PROCESS, 

Greater  Peoria  Sanitary  and  Sewage  Disposal  Dis- 
trict, DI. 

L.  N.  Hughes,  and  J.  F.  Meister. 
Preprint,  presented  at  44th  Annual  Conference  of 
Water  Pollution  Control  Federation,  Session  8,  No 
2,October5,1971.26p,  13  fig,  9  tab,  26  ref 

Descriptors:  'Waste  water  treatment,  'Activated 
sludge,  'Aeration,  'Turbines.  Bubbles,  Efficien- 
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cy,  Dissolved  oxygen,  Biochemical  oxygen  de- 
mand ,  Sewage  effluents ,  Mixing. 
Identifiers:  Oxygen  transfer  efficiency,  *Turbine 
aeration. 

The  district's  treatment  plant  was  designed  in  1928 
as  a  conventional  activated  sludge  process  to  treat 
30  MGD.  Over  the  years  it  has  been  modified  and 
adapted  until  today  it  treats  70  MGD  as  a  high  rate 
process.  The  aeration  system  has  been  a  source  of 
constant  concern  and  trouble.  As  a  result,  an  ex- 
periment has  been  conducted  to  test  submerged 
aerators  to  alleviate  some  aeration  problems.  Two 
40  hp  submerged  turbine  aeration  units  were  in- 
stalled in  each  of  two  189  foot  long  aeration  tanks. 
These  units  were  placed  20  and  40  feet  from  the 
head  end  of  each  tank  and  the  downstream  end  of 
the  tanks  received  air  from  the  conventional 
porous  plates  originally  installed  in  the  tanks.  Two 
years  of  operation  have  proved  the  worth  of  this 
concept.  Effluent  quality  has  been  consistently 
better  than  that  of  the  diffused  air  system  em- 
ployed in  parallel  tanks.  Food  to  biomass  ratios 
averaged  1 .02  and  frequently  exceeded  2.6  without 
degradation  of  effluent  quality.  Contrary  to  analy- 
sis, sludge  production  was  less  than  one  pound  per 
pound  BOD  removed.  The  turbines  required  less 
air  to  effect  equal  or  greater  BOD  and  suspended 
solids  removal  than  the  diffused  air  system.  Main- 
tenance on  the  turbines  was  negligible  and  operat- 
ing costs  were  about  half  of  those  associated  with 
diffused  air.  High  oxygen  transfer  efficiency  and 
unproved  mixing  are  responsible  for  this  high 
treatment  efficiency.  The  results  of  this  experi- 
ment indicate  that  submerged  turbine  aerators 
might  improve  treatment  efficiency,  increase  plant 
capacity  and  save  money  all  at  the  same  time. 
(Goessling-Texas) 
W72-04053 


KINETICS  OF  FERMENTATION  PROCESSES, 

Takeda  Chemical  Industries  Ltd.,  Osaka  (Japan). 
T.  Kono,  and  T.  Asai. 

Biotechnology  and  Bioengineering,  Vol  XI,  1969, 
p  293-321.  21  fig,  9  ref. 

Descriptors:    'Fermentation,    'Microorganisms, 
Growth   rates,   Productivity,    Laboratory    tests, 
'Kinetics,  'Waste  water  treatment. 
Identifiers:  'Kineuc  theory. 

Fermentation  kinetics  has  been  studied  by  many 
researchers  in  recent  years.  However,  the  kinetic 
theory  which  can  be  applied  mathematically  to 
various  types  of  fermentation  processes  has  not 
been  presented.  Accordingly,  fermentation  studies 
have  been  made  and  a  general  equation  of  produc- 
tion rate  has  been  presented  for  the  first  time.  This 
theory  is  applied  to  the  microbial  cell  growth 
which  was  previously  reported  by  the  authors. 
Equations  for  the  product  concentration  in  fer- 
mentation time  courses  were  derived  by  develop- 
ing mathematically  the  general  equation  of  produc- 
tion rate.  The  theory  developed  in  this  fashion  was 
used  to  analyze  kinetically  some  examples  of  fer- 
mentations. The  theory  assisted  in  clarifying  some 
of  the  characteristics  of  the  processes.  The  calcu- 
lated values  of  cell  concentration  and  product  con- 
centration based  on  this  theory  were  in  good 
agreement  with  the  observed  values.  (Goessling- 
Texas) 
W72-04054 


VOLATILE  FATTY  ACIDS  AND  INHIBITION 
OF  ESCHERICHIA  COLI  GROWTH  BY 
RUMEN  FLUID, 

Illinois  Univ.,  Urbana.  Dept.  of  Dairy  Science; 
and  Illinois  Univ.,  Urbana.  Dept.  of  Microbiology. 
M.  J.  Wolin. 

Applied  Microbiology,  Vol  17,  No  1,  January 
1969,  p  83-87, 1  fig,  7  tab,  5  ref. 

Descriptors:   'Escherichia  coli,   'Growth  rates, 
'Inhibition,   Ruminants,   Nutrient  requirements, 
Hydrogen  ion  concentration,  Laboratory  tests. 
Identifiers:  'Rumen  fluid,  'Volatile  fatty  acids. 


It  was  reported  previously  that  E.  coli  K-12  could 
not  grow  in  an  in  vitro  continuous  culture  of  mixed 
rumen  microorganisms.  Intuition  pointed  to  the 
volatile  fatty  acids  (VFA)  as  the  growth  inhibition 
agents  and  a  study  has  been  conducted  to  deter- 
mine if  this  is  so.  Concentrations  of  volatile  fatty 
acids  normally  found  in  the  rumen  fluid  inhibited 
growth  of  E.  coli  in  Antibiotic  Medium  3.  Acetic, 
propionic,  and  butyric  acids  each  produced  growth 
inhibition  which  was  markedly  pH  dependent.  Lit- 
tle growth  inhibition  was  observed  at  pH  7.0,  and 
inhibition  increased  with  decreasing  pH.  A  com- 
bination of  60  micro-mole  of  acetate,  20  micro- 
moles  of  propionate,  and  15  micro-moles  of  bu- 
tyrate  per  ml  gave  96,  69,  and  2%  inhibition  at  pH 
6.0,  6.5  and  7.0  respectively.  Rumen  fluid  (50%) 
gave  89  and  48%  inhibition  at  pH  6.0,  and  6.5 
respectively,  and  growth  stimulation  (22%)  at  pH 
7.0.  Rumen  fluid  inhibitory  activity  was  heat  sta- 
ble, was  not  precipitated  by  63%  ethylalcohol,  and 
was  lost  by  dialysis  and  by  treatment  with  anion- 
exchange  resins  but  not  with  cation-exchange 
resins.  These  results  are  consistent  with  the  idea 
that  VFA  are  the  inhibitory  substances  in  rumen 
fluid.  Previous  results  which  indicated  that  rumen 
fluid  VFA  did  not  inhibit  E.  coli  growth  were  due 
to  lack  of  careful  control  of  the  final  pH  of  the 
growth  medium.  The  E.  coli  strain  used  did  not 
grow  in  rumen  fluid  alone  at  pH  7.0.  (Goessling- 
Texas) 
W72-04055 


AERATED  LAGOONS-A  REPORT  ON  THE 
STATE  OF  THE  ART, 

Virginia  Polytechnic  Inst.,  Blacksburg. 
Eric  H.  Bartsch,  and  Clifford  W.  Randall. 
Journal  Water  Pollution  Control  Federation,  Vol 
43,  No  4,  April  1971 ,  p  699-708. 6  fig,  1  tab,  7  ref. 

Descriptors:  'Lagoons,  'Waste  water  treatment, 

'Temperature,     Mixing,     'Oxidation     lagoons, 

Biochemical  oxygen  demand,  Dissolved  oxygen, 

Operation  and  maintenance,  Electric  power  costs, 

'Reviews. 

Identifiers:   'Aerated  lagoons,  'Reaction  rates, 

'Suspended  solids. 

A  full-scale  aerated  lagoon  was  monitored  to  pro- 
vide considerable  operational  data  in  order  to  eval- 
uate critically  the  temperature  prediction  and  ef- 
fects formulation.  The  lagoon  studied  treated  0.7 
mgd  of  textile-finishing  plant  wastewater.  The  effi- 
ciency of  the  aerated  lagoon  system  was  strongly 
temperature  dependent  below  58  deg  F,  and 
strongly  temperature  independent  above  58  deg  F. 
Present  theory  did  not  predict  aerated  lagoon  reac- 
tion rates  accurately,  particularly  for  temperatures 
less  than  12  deg  C.  However,  the  Eckenf elder  for- 
mula accurately  predicted  lagoon  temperature 
from  air  and  waste  temperatures  if  thermal 
equilibrium  between  the  lagoon  and  the  at- 
mosphere had  been  reached.  Further  research  in- 
dicated that  although  aerated  lagoons  provide 
good  quality  effluent  at  low  power  input  and  a 
savings  in  land  area  most  of  the  year,  wintertime 
operation  becomes  marginal  due  to  slower  reac- 
tion rates  and  increased  residence  times,  with  sub- 
sequent increased  per  unit  power  costs.  Additional 
information  is  needed  concerning  the  various 
operating  variables  to  permit  rational  decisions  to 
be  made.  (Lowry-Texas) 
W72-04056 


INTRACELLULAR  PH, 

North    Carolina    Univ.,    Chapel    Hill.    Dental 

Research  Center. 

W.  J.  Waddell,  and  R.  G.  Bates. 

Bacteriological  Reviews,  Vol  49,  No  2,  April  1969, 

p  285-329. 4  fig,  19  tab,  149  ref. 

Descriptors:  Measurement,  Analytical  techniques, 
Data  collections,  'Hydrogen  ion  concentration, 
'Reviews,  'Bibliographies. 
Identifiers:  'Intracellular  pH,  Definition,  'Litera- 
ture review. 


A  review  of  intracellular  pH  has  been  undertaken 
to  (1)  survey  the  literature  published  since  1956 
(the  time  of  the  last  review)  and  (2)  clarify  the 
definition  of  intracellular  pH,  deal  with  its  useful- 
ness and  importance  and  discuss  experimental 
methods  and  treatment  of  data.  The  calculation  of 
overall  intracellular  pH  by  the  carbon  dioxide  or 
DMO  method  is  apparently  valid;  Indications  are 
that  most  cells  have  an  intracellular  pH  of  about  7 
under  normal  conditions.  Certain  metabolic  func- 
tions can  have  a  greater  effect  on  intracellular  pH 
or  extracellular  pH  without  appreciable  effect  on 
the  pH  of  the  other.  The  enthrocyte  may  be  perme- 
able to  H+,  K+,  C1-,  HC03-,  and  DMO-  ions; 
these  ions  appear  to  be  in  equilibrium  across  the 
cell  membranes.  In  other  cells  the  mechanism  of 
control  of  intracellular  pH  is  unknown,  however, 
active  transport  of  H+  is  most  unlikely  because  of 
the  ready  and  constant  availability  of  passive  car- 
rier molecules;  Calculations  indicate  that  the  con- 
centrations of  sodium,  potassium  and  hydrogen 
ions  in  the  intracellular  water  relative  to  their  con- 
centrations in  the  extracellular  water  increase  or 
decrease  simultaneously;  It  would  be  highly 
desirable  to  have  a  weak  base  that  could  be  used 
for  the  estimation  of  intracellular  pH,  but  so  far  a 
suitable  base  has  not  been  reported.  (Goessling- 
Texas) 
W72-04057 


WATER:  PURIFICATION  AND  DECON- 
TAMINATION, A  DDC  BIBLIOGRAPHY. 

Defense  Documentation  Center,  Alexandria,  Va. 

Available  from  the  National  Technical  Informa- 
tion Service  as  AD-725  610,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  June  1971 .  76  p,  76  ref. 

Descriptors:  'Bibliographies,  'Waste  water  treat- 
ment, 'Water  purification,  'Water  pollution  treat- 
ment, Ion  exchange,  Filtration,  Distillation,  Disin- 
fection, Coagulation. 

Identifiers:  Remote  areas,  Closed  ecological 
systems. 

A  compilation  of  76  references  selected  from  ab- 
stracts received  at  the  Defense  Documentation 
Center  between  January,  1953  and  December, 
1970.  Each  report  is  identified  by  title,  author,  or- 
ganization, search  control  number  and  where  ap- 
plicable, report  number  and  project.  Most  of  these 
reports  are  represented  by  abstracts  including 
descriptors  and  identifiers.  The  reports  analyze 
the  purification,  distillation  and  decontamination 
of  water.  The  emphasis  of  the  bibliography  is  on 
water  treatment  under  unusual  circumstances,  in 
submarines,  in  artic  regions,  in  tropical  regions 
and  in  spacecraft.  Recycling  of  water  in  closed 
ecological  systems  using  ion  exchange,  filtration, 
disinfecting  agents  and  coagulation  to  produce 
potable  water  is  included.  Several  articles  by  Rus- 
sian authors  on  these  subjects  have  been  trans- 
lated and  are  included.  Documents  are  indexed  by 
corporate  author,  monitoring  agency  and  subject. 
(Goessling-Texas) 
W72-04058 


REUSE  AND  SUBSURFACE  INJECTION  OF 
MUNICIPAL  SEWAGE  EFFLUENT:  TWO  CASE 
HISTORIES, 

Bureau  of  Mines,  Bartlesville,  Okla.  Bartlesville 

Energy  Research  Center. 

Eric  C.  Donaldson,  and  Abdo  F.  Bayazeed. 

U.  S.  Bureau  of  Mines  Information  Circular  8522, 

1971. 20 p, 8 fig, 2 tab,  Href. 

Descriptors:  'Water  reuse,  'Water  quality  con- 
trol, 'Deep-well  pumping,  Industrial  wastes,  Mu- 
nicipal wastes,  Activated  sludge,  Coagulation, 
Sedimentation,  Neutralization,  Filtration,  Ion 
exchange,  Oxidation  lagoons,  'Waste  water  treat- 
ment. 

Identifiers:  'Subsurface  injection,  'Suspended 
solids. 

A  chemical-industrial  complex  in  an  arid  region 
depends  upon  municipal  sewage  for  its  water 
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supply.  Six  mgd  of  sewage  are  subjected  to  screen- 
ing, primary  clarification,  activated  sludge  treat- 
ment, lagooning,  cold  lime  treatment,  filtration, 
and  ion  exchange.  Cost  of  treatment  is  approxi- 
mately 50  cents/1000  gallons,  not  excessive  for  the 
degree  of  purity  which  is  produced.  Waste  liquids 
from  the  industries  are  neutralized,  subjected  to 
coagulation  and  sedimentation,  and  passed 
through  leaf  filters  for  suspended  solids  removal 
before  being  sold  or  disposed  of  by  deep-well  in- 
jection at  an  average  rate  of  1 .2  mgd.  A  second  ex- 
ample is  that  of  a  city  of  3,000  population  whose 
effluent  from  sewage  treatment  lagoons  is  sub- 
jected to  subsurface  disposal  to  avoid  contamina- 
tion of  surface  waters.  (Lowry-Texas) 
W72-04061 


CALCULATION  OF  THE  MEAN 

THROUGHPUT  OF  VACUUM  DRUM  FILTERS, 
ALLOWING  FOR  PLUGGING  OF  THE  FILTER 
CLOTH, 

M.  Kh.  Kuchinskii. 

International  Chemical  Engineering,  Vol  10,  No  3, 

July  1970,  p  427-431.  3  fig,  4  ref. 

Descriptors:  'Filters,  'Equations,  *  Filtration, 
Pressure,  Specific  weight,  Viscosity,  'Waste 
water  treatment,  Filters. 

Identifiers:  'Vacuum  filter,  Throughput,  'Filtrate, 
Filter  cake,  Specific  resistance,  Precipitate, 
Nomagram,  Graphico-analytical  procedure. 

Because  the  throughput  of  a  vacuum  drum  filter 
falls  as  the  filter  cloth  becomes  clogged,  a  method 
for  determining  the  optimum  initial  thickness  of 
the  filter  cake  or  the  time  required  for  one  rotation 
of  the  drum,  the  optimum  duration  of  the  operat- 
ing period  of  the  filtration  process  and  the  mean 
throughput  of  the  filter  was  proposed.  A  measure 
of  the  degree  of  plugging  of  the  filter  cloth  is  the 
decrease  in  the  throughput  of  the  filter  or  the 
thickness  of  the  filter  cake.  The  experimental  rela- 
tionships for  the  quantity  of  solids  removed  per 
square  meter  of  the  filter  after  one  revolution  and 
the  thickness  of  the  filter  cake  as  functions  of  the 
number  of  revolutions  of  the  drum  were  given  by 
two  equations.  Curves  for  the  change  in  quantity 
of  the  filter  cake  produced  per  revolution  or  in  the 
thickness  of  the  filter  cake  were  drawn  On  the 
basis  of  evaluations  of  experimental  data  for  the 
dewatering  of  precipitates  from  the  waste  water  in 
the  viscose  industry  or  industrial  scale  vacuum 
drum  filters  with  knife  removal  of  the  filter  cake, 
the  relationship  f  (n)  =  e-Dn  where  D  is  an  experi- 
mental coefficient,  was  obtained.  Besides  weight 
and  thickness  of  filter  cake  other  variables  such  as 
area  of  filter,  volume  of  filtrate,  moisture  content 
of  filtrate,  specific  weight  of  the  filter  cake,  filtra- 
tion pressure,  filtrate  viscosity,  and  mean  specific 
resistance  of  the  filter  cake  were  taken  into  ac- 
count. When  the  solution  to  the  equation  derived 
presents  considerable  analytical  difficulty  a 
graphico-analytical  method  can  be  used.  (Biggs- 
Texas) 
W72-04062 


DALLAS  WASTEWATER-RECLAMATION 

STUDIES, 

Dallas  City  Water  Utilities,  Tex. 
Henry  J.  Graeser. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol  63,  No  10,  October  1971 ,  p  634-640,  7  fig, 
7 tab,  Href. 

Descriptors:  'Reclaimed  water,  'Water  reuse, 
'Texas,  Water  law,  Water  management,  Water  pu- 
rification, Research  and  development,  Design 
criteria,  Tertiary  treatment,  Potable  water,  Water 
quality  control,  Public  health,  Heavy  metals, 
Pesticide  removal,  Viruses,  Cost  analysis,  'Waste 
water  treatment. 
Identifiers:  'Drinking  water  standards,  'Dallas. 

The  City  of  Dallas,  Texas  has  conducted  con- 
siderable research  into  the  possibility  of  renova- 
tion of  municipal  wastewater  for  use  as  potable 
water.   Reclamation   and   reuse   are  realities   in 


several  locations  now,  but  the  use  of  reclaimed 
water  in  the  United  States  now  is  impeded  by  two 
legal  obstacles.  USPH  drinking  water  standards 
state  that  raw  water  supply  will  be  from,  'the  most 
desirable  source  which  is  feasible.'  Sewage  ef- 
fluents have  not  been  and  are  not  now  considered 
to  be  the  most  desirable  source.  In  addition,  the 
USPHS  cannot  legally  establish  standards,  except 
to  prevent  communicable  diseases,  so  there  is  no 
present  regulatory  agency  which  can  establish  the 
standards  which  reclaimed  water  must  meet  to  be 
fit  for  public  consumption.  Much  research  still 
remains  to  be  done  to  develop  testing  procedures 
and  instrumentation  to  rapidly  detect  and  identify 
pollutants  in  the  water,  and  to  assess  the  effects  of 
different  components  both  alone  and  in  combina- 
tion with  other  components.  Examples  of  this  are 
organic  chemicals,  including  pesticides,  insecti- 
cides, and  herbicides,  as  well  as  the  heavy  metals 
and  various  trace  elements.  Dallas  is  currently  ex- 
pending $300,000  yearly  on  research  and  develop- 
ment of  instrumentation,  control,  analysis 
procedures  and  criteria  for  re-use  of  treated  ef- 
fluent as  potable  water.  (Lowry-Texas) 
W72-04063 


REMOVAL  OF  HYDROGEN  SULPHIDE  FROM 
WATERFLOOD  INJECTION  WATER, 

Sohio  Petroleum  Co.,  Ohio. 

R.C.Gould. 

Journal  of  Petroleum  Technology,  Vol  22,  August 

1970,  p  913-917,  4  fig,  2  tab,  10  ref . 

Descriptors:  'Waste  water  treatment,  'Oil  wells, 
Aquifers,  Water  pollution,  'Hydrogen  sulphide, 
Corrosion,  Pipes,  Texas. 

Identifiers:  San  Andreas  dolomite.  Flue  gas 
stripping,  'Water  flooding.  Oil  bearing  strata. 

In  an  attempt  to  increase  the  production  of  wells  in 
an  oil  field  in  West  Texas,  water  flooding  was  in- 
troduced. Water  drawn  from  San  Andreas 
dolomite  formation  was  selected  for  this  use.  It 
was  found  that  the  hydrogen  sulphide  concentra- 
tion of  300-500  ppm  created  several  problems  with 
the  gas  and  oil  produced.  A  company  decision  was 
made  to  treat  the  water  rather  than  switch  to 
another  source.  Hydrogen  sulphide  is  stripped 
from  the  water  by  oxygen  free  (less  than  0.25%) 
flue  gas  generated  for  the  purpose  by  specially 
designed  submerged  burners.  The  project  has  been 
plagued  with  problems;  however,  most  of  the 
major  problems  have  been  resolved  and  the 
process  appears  to  be  a  good  solution  for  the 
provision  of  water  free  of  hydrogen  sulphide  for 
water  flooding  of  oil  bearing  strata.  Conclusions 
drawn  from  6  years  of  operating  this  system  are: 
(1)  Operation  of  these  plants  has  presented  many 
problems,  and  some  of  these  have  been  partially 
solved;  (2)  Although  the  plants  have  not  achieved 
full  capacity,  they  have  served  a  useful  purpose  in 
the  Spraberry  Driver  unit;  (3)  The  larger  of  the  two 
plants  operates  at  a  considerably  less  cost  per  bar- 
rel than  the  smaller  plant,  but  this  may  be  the 
result  of  allocation  of  fixed  costs  and  accounting 
practices  rather  than  design;  and  (4)  The  process 
has  successfully  removed  hydrogen  sulphide  from 
the  San  Andreas  water.  (Goessling-Texas) 
W72-04064 


MASS-TRANSFER  EFFECTS  IN  MAINTAINING 
AEROBIC  CONDITIONS  IN  FILM-FLOW 
REACTORS, 

Rice  Univ.,  Houston,  Tex.  Dept  of  Environmental 

Engineering. 

C.  J.  Kehrberger,  and  A.  W.  Busch. 

Journal  Water  Pollution  Control  Federation,  Vol 

43,  No  7,  July  1971,  p  1514-1527,  9  fig,  3  tab,  21 

ref. 

Descriptors:  'Trickling  filters,  'Anaerobic  condi- 
tions, 'Aerobic  conditions.  Mass-transfer,  Ox- 
ygen, Turbulence,  Nitrates,  Sampling,  Analytical 
techniques,  Laboratory  tests,  Dissolved  oxygen. 
Odors,  'Waste  water  treatment. 
Identifiers:  'Film-flow  reactors,  'Hydrogen  ac- 
ceptors, Total  soluble  organic  carbon. 
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Results  from  an  experimental  investigation  of  the 
removal  of  soluble  organic  compounds  through  an 
inclined  rectangular  plate  reactor  revealed  that 
mass-transfer  effects  can  result  in  decreased  ef- 
fectiveness of  the  biological  reaction.  Microorgan- 
isms were  grown  and  maintained  on  the  surface  of 
the  acrylic  plate,  and  reactions  were  carried  out 
with  both  oxygen  (aerobic),  and  nitrate  (anaerobic) 
as  hydrogen  acceptors.  Under  nominally  aerobic 
conditions  mass-transfer  effects  were  manifested 
by  production  of  putrefactive  odors  and  buildup  of 
organic  intermediates  in  the  liquid  phase.  In  inten- 
tionally anaerobic  systems  where  nitrate  was  used 
as  the  hydrogen  acceptor,  the  need  for  interphase 
transport  of  oxygen  was  eliminated,  and  a  greater 
removal  of  organic  carbon,  both  primary  substrate 
and  the  characteristic  intermediates,  was 
achieved.  Interphase  transport  of  reactants  to  the 
reaction  site  may  have  produced  the  difference  in 
reaction  rates  in  the  two  systems,  but  biochemical 
factors  may  also  be  important.  These  results  in- 
dicate that  full-scale  trickling  filters  should  pro- 
vide turbulent  conditions  to  minimize  transport  ef- 
fects and  should  recirculate  unsettled  effluent  to 
offset  the  decreased  contact  time  resulting  from 
the  high  flow  velocities,  resulting  ultimately  in  a 
continous-flow  stirred  tank  reactor.  (Lowry-Tex- 
as) 
W72-04065 


A  PROCEDURE  FOR  TREATMENT  AND 
DISPOSAL  OF  WASTE  WATER  SLUDGE, 

Passaic  Valley  Sewerage  Commission,  Newark, 

N.J. 

Alexander  S.  Goldberg. 

Journal  Water  Pollution  Control  Federation,  Vol 

43,  No  9,  September  1971,  p  1912-1920,  7  tab,  3 

ref. 

Descriptors:  'Sludge  disposal,  'Chlorination, 
'Dewatering,  Air  pollution,  Water  pollution  con- 
trol, Odors,  Oxidation,  Hydrogen  ion  concentra- 
tion, Filtration,  Vacuum  drying,  Screens,  Color, 
Pulp  and  paper  industry,  'Waste  water  treatment. 

A  chlorination  dewatering  system  of  wastewater 
sludge  treatment  and  disposal  has  been  developed 
for  use  on  primary  sludge.  Optimum  solids  content 
for  filtration  was  1%  for  the  primary  sludge.  Odors 
were  controlled  by  adding  500  mg/1  of  chlorine  for 
each  percent  of  sludge  solids,  and  this  chlorine  ad- 
dition was  also  found  to  significantly  reduce  filtra- 
tion time  of  the  sludge.  A  5%  sodium  hypochlorite 
solution  was  used  as  a  chlorine  source,  and  while 
the  primary  sludges  dealt  with  had  a  5  to  1  or  4  to  1 
volatile:  mineral  solids  ratio  before  chlorination, 
the  ratio  after  chlorination  was  3:1  or  2:1.  Filter 
residue  remained  80%  volatile,  but  the  dissolved 
solids  ratio  in  the  filtrate  dropped  to  1:1  or  less 
(volatile  to  mineral).  Addition  of  from  10  to  30% 
waste  paper  was  shown  to  improve  the  speed  of 
filtration  and  the  quality  of  the  product.  Forming 
the  treated  sludge  on  a  paper  machine  would  allow 
the  product  to  be  disposed  of  as  paper,  soil  condi- 
tioner, or  landfill,  all  without  air  or  water  pollution 
worries.  (Lowry-Texas) 
W72-04066 


ENVIRONMENTAL  PROTECTION  ACTrMTIES 
IN  A  MULTEvHLL  PAPER  COMPANY, 

Westvaco  Corp.,  New  York. 

OB.  Burns,  Jr. 

Journal  Water  Pollution  Control  Federation,  Vol 

43,  No  10,  October  1971 ,  p  2026-2032,  6  fig. 

Descriptors:  'Pulp  and  paper  industry,  'Industrial 
wastes,  'Pulp  wastes,  Leadership,  Personnel, 
Management,  Administration,  Planning,  New 
York,  Water  quality  control,  'Waste  water  treat- 
ment. 
Identifiers:  'Corporate  activities. 

Westvaco  Corporation  operates  7  pulp  and  paper 
mills  and  36  paper  and  paperboard  converting 
plants.  Combined  sales  in  1969  amounted  to  $420 
million.  The  various  entities  of  the  corporation  fol- 
low a  rigidly  outlined  schedule  for  the  attainment 
of  environmental  quality  goals.  The  five  step  pro- 
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gram  includes  anticipation,  investigation,  imple- 
mentation, operation,  and  improvement  goals.  En- 
vironmental control  activities  are  regarded  as  an 
integral  part  of  the  company's  overall  business  ac- 
tivities, and  they  are  conceived,  designed, 
operated,  and  updated  as  such.  Each  operational 
change  is  preceded  by  written  reports  and  recom- 
mendations, and  followed  by  quarterly  progress 
reports  to  ensure  successful  completion  of  the 
necessary  tasks.  By  retaining  this  system,  West- 
vaco  hopes  to  keep  all  pollution  control  facilities 
growing  with  the  industries  involved  to  ensure 
safeguarding  the  environment.  (Lowry-Texas) 
W72-04067 


LIBERTY,  SOUTH  CAROLINA,  TEXTILE 
FINISHING  WASTE, 

South    Carolina    Pollution    Control    Authority, 

Columbia. 

George  A.  Rhame. 

Water  and  Wastes  Engineering,  Vol  7,  No  5,  May 

1970,  p  C/6,  3  tab. 

Descriptors:  'Textiles,  'Industrial  wastes,  'Ac- 
tivated sludge,  Aeration,  Design  criteria,  Odors, 
Sludge  disposal,  Biochemical  oxygen  demand,  Al- 
kalinity, 'Waste  water  treatment. 

Expansion  of  Liberty  Mill  No.  1  prompted  mill 
management  to  construct  separate  waste  treat- 
ment facilities  for  the  0.5  mgd  of  mixed  alkaline 
dye  wastes  and  sanitary  sewage  (approximately 
30,000  gpd).  An  extended  aeration  system  was 
designed,  constructed,  and  went  on  stream  in  July 
1965.  The  system  incorporated  a  straight  through 
flow  pattern  with  a  sludge  recirculation  at  250 
gpm,  and  was  designed  to  handle  1.0  mgd.  Biologi- 
cal utilization  of  the  starches  and  other  car- 
bohydrates was  shown  to  produce  ample  carbon 
dioxide  to  neutralize  the  alkalinity  of  the  wastes  to 
a  satisfactory  degree.  No  odors  near  the  plant  or 
receiving  water  have  been  detected,  and  the  ef- 
fluent is  clear  and  contains  less  than  20  mg/1  BODS 
at  the  design  load.  No  sludge  disposal  is  necessary 
since  any  required  sludge  wasting  can  be  handled 
by  tank  truck.  (Lowry-Texas) 
W72-04074 


MUNICIPAL     SUPPLY      AUGUMENTED     BY 
TREATED  SEWAGE, 

Standard  Oil  Co.  (Ohio),  Cleveland. 
J.  F.  Elliott,  and  Joseph  H.  Duff. 
Journal  of  the  American  Water  Works  Associa- 
tion, Vol  63,  No  10,  October  1971,  p  647-650,  3  fig, 
2  tab,  Href. 

Descriptors:  'Boiler  feedwater,  'Water  softening, 
Ion  exchange,  Activated  sludge,  Water  reuse,  Fil- 
tration, Operation  and  maintenance,   Industrial 
water,  'Waste  water  treatment,  Ohio. 
Identifiers:  'Refineries,  'Lima  (Ohio). 

Expansion  of  the  Lima  refinery  of  the  Standard 
Oil  Company  increased  boiler  feedwater  require- 
ments from  1 200  to  2000  gpm.  Based  on  a  complete 
engineering  study,  it  was  decided  to  replace  the 
existing  manual  hot-process-hot-ion-exchange 
system  with  a  modern,  high-rate  solids-contact 
clarifier,  dual-media  air-scoured  filters,  and  a  con- 
tinuous-countercurrent  sodium-cycle  ion- 
exchange  system.  Sufficient  raw  water  was 
unavailable  at  the  time  of  start-up,  so  mixed  mu- 
nicipal water  and  activated  sludge  treated  sewage 
effluent  was  used  as  influent.  The  refinery 
operated  for  approximately  one  year  using  mixed 
municipal  water  and  treated  effluent,  and  opera- 
tion of  the  softeners,  filters,  and  ion  exchange 
units,  along  with  proper  internal  treatment,  was 
adequate  for  the  demands  of  the  boilers.  Serious 
difficulties  occurred  due  to  the  variation  in  com- 
position of  the  effluent  during  winter  run-off 
periods,  making  severe  demands  on  operations. 
Use  of  design  water  was  shown  to  be  preferable 
because  of  lower  dissolved  solids  content,  more 
constant  composition,  and  less  need  for  constant 
operating  attention.  (Lowry-Texas) 
W72-04076 


WATER  RESOURCES  POLICY  IN  WISCONSIN: 
GENERAL  SUPPORTING  STUDIES,  VOLUME 
H,  APPENDIX, 

Wisconsin  Univ.,  Madison.  Dept.  of  Civil  En- 
gineering. 
R.  G.  Fait. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-206  222,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Wisconsin  Water  Resources 
Center,  Madison,  Partial  Completion  Report, 
1971. 139  p,  21  tab,  112  ref,  append.  OWRR  B-038- 
WIS  (3). 

Descriptors:  'Water  pollution  sources,  'Waste 
water  (Pollution),  'Eutrophication,  'Rainfall, 
'Costs,  'Nutrients,  'Sewage  process,  Activated 
sludge,  Tertiary  treatment,  Wisconsin. 
Identifiers:  'Nutrient  removal,  'Phosphorus 
removal,  'Microscreening,  Alternatives,  Parame- 
ters, Lake  Michigan  drainage  basin,  Southeastern 
Wisconsin. 

Information  relating  to  the  technology  and  costs  of 
nutrient  removal  is  scattered  and  limited.  A  broad 
recapitulation  of  current  primary,  secondary,  and 
tertiary  processes  for  phosphorus  control  is 
presented.  An  extensive  review  of  the  literature  is 
carried  out  to  establish  the  range  and  costs  of 
removal  possibilities.  Alternative  phosphorus 
removal  decisions  are  subsequently  developed  for 
existing  facilities  in  the  Wisconsin  portion  of  the 
Lake  Michigan  drainage  basin.  The  surveyed 
literature  information  is  augmented  by  an  in- 
vestigation of  local  characteristics  to  determine 
discrete  removal  possibilities  and  associated 
average  costs.  The  alternative  removal  choices 
serve  as  input  into  a  least-cost,  efficiency  model  of 
phosphorus  removal  policies  developed  in  a 
separate  study,  (see  also  W72-01979,  W72-04077 
thru  W72-04080)  (Kuelz-Wisconsin) 
W72-04079 


NITROGEN  REMOVAL  FROM  WASTE- 
WATERS. 

Federal  Water  Quality  Administration,  Cincinnati, 
Ohio.  Advanced  Waste  Treatment  Research  Lab. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-206  306,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Federal  Water  Quality  Ad- 
ministration Report,  May  1970.  24  p,  35  ref. 
FWQA  Project  17010—05/70. 

Descriptors:  'Nitrogen,  'Separation  techniques, 
'Waste  water  treatment,  Ammonia,  Nitrates, 
Nitrites,  Amino  acids,  Biodegradation,  Nitrifica- 
tion, Denitrification,  Ion  exchange,  Chlorination, 
Oxidation,  Cost  analysis,  Technical  feasibility, 
Economic  feasibility. 
Identifiers:  'Stripping. 

The  various  forms  in  which  nitrogen  occurs  in 
wastewater,  and  the  equally  varied  methods  used 
to  remove  these  nitrogen  compounds  have  been 
the  subject  of  this  progress  report.  The  seven 
papers  included  provide  first  a  brief  review  of 
some  possible  deleterious  effects  of  nitrogen  in  the 
nation's  wastewaters  in  the  form  of  nitrites, 
nitrates,  ammonia,  ammonium  ion,  or  dissolved 
nitrogen  gas.  Methods  of  removal  which  were  stu- 
died included:  (1)  suspended  growth  biological 
reactors;  (2)  packed  column  biological  reactors;  (3) 
removal  of  ammonia  nitrogen  by  air  stripping;  (4) 
removal  of  ammonia  nitrogen  by  ion  exchange;  (5) 
removal  of  nitrates  by  ion  exchange;  and  (6) 
miscellaneous  other  methods  for  removing  various 
nitrogenous  compounds.  (See  also  W72-04086  thru 
W72-04092)  (Lowry-Texas) 
W72-04085 


NITROGEN      REMOVAL      FROM      WASTE- 
WATERS-STATEMENT  OF  THE  PROBLEM, 

Federal  Water  Quality  Administration,  Cincinnati, 
Ohio.  Advanced  Waste  Treatment  Research  Lab. 
Edwin  F.  Barth,  and  Robert  B.  Dean. 
In:  Nitrogen  Removal  from  Wastewaters,  Paper 
No  1 ,  May  1970. 6  p.  FWQA  Project  17010—05/70. 


Descriptors:  'Nitrogen,  'Ammonia,  Nitrates, 
Nitrites,  Toxicity,  Corrosion,  Public  health, 
Odors,  Oxidation-reduction  potential,  Biochemi- 
cal oxygen  demand.  Nitrification,  Nutrients, 
Sludge,  Algae,  Bacteria,  'Waste  water  treatment, 
Eutrophication. 
Identifiers:  'Methemoglobinemia. 

Release  of  ammonia  to  a  receiving  water  body  may 
cause  a  variety  of  unwanted  results.  The  toxicity 
of  ammonia  to  adult  humans  is  so  slight  as  to 
require  no  limits  in  drinking  water,  although  the 
presence  of  ammonia  is  regarded  as  evidence  of 
pollution.  However,  infant  humans,  because  of  the 
lack  of  sufficient  intestinal  flora,  are  not  able  to 
reduce  nitrites  to  nitrogen  gas.  The  nitrite  then 
combines  with  the  hemoglobin  which  results  in 
methemoglobinemia.  High  ammonia  levels  in 
drinking  water  will  also  dissolve  copper  plumbing. 
For  these  reasons,  limits  have  been  set  at  no  more 
than  10  mg  of  nitrate  nitrogen  in  water  to  be  fed  to 
babies,  although  no  standards  have  been  set  for 
ammonia.  The  oxygen  demand  of  nitrogenous 
material  has  significantly  accelerated  eutrophica- 
tion in  many  areas,  including  the  Potomac  estuary, 
the  Grand  and  Clinton  Rivers  in  Michigan  and 
Kanawha  River  in  West  Virginia.  A  nitrified  ef- 
fluent, however,  will  provide  oxygen  to  sludge 
beds  and  prevent  septic  odors,  be  more  efficiently 
and  effectively  disinfected  by  chlorine,  and  will 
contain  less  soluble  organic  matter  than  the  same 
effluent  before  chlorination.  (See  also  W72-04085) 
(Lowry-Texas) 
W72-04086 


NITROGEN     REMOVAL     BY     BIOLOGICAL 
SUSPENDED  GROWTH  REACTIONS, 

Federal  Water  Quality  Administration,  Cincinnati, 

Ohio.  Advanced  Waste  Treatment  Research  Lab. 

E.  F.  Barth. 

In:  Nitrogen  Removal  from  Wastewaters,  May 

1970,  Paper  No  2.  3  p,  2  fig.  FWQA  Project  17010- 

-05/70. 

Descriptors;  'Anaerobic  conditions,  'Nitrifica- 
tion, 'Denitrification,  Nitrogen,  Ammonia, 
Biodegradation,  Absorption,  Temperature,  Cost 
analysis,  Waste  water  treatment. 
Identifiers:  'Process  control,  'Packed  column 
reactors,  'Suspended  growth  reactors,  Methyl  al- 
cohol. 

Good  process  control  is  required  to  ensure  the 
biological  transformation  of  ammonia  nitrogen  to 
nitrate  nitrogen,  since  any  reduced  nitrogen  com- 
pounds entering  the  denitrification  stage  of  a  3- 
stage  biological  nitrogen  removal  system  will  pass 
through  unaltered.  The  high  rate  system  handles 
the  bulk  of  the  carbonaceous  removal,  so  the 
nitrification  stage  receives  a  predominantly  am- 
monia nitrogen  feed,  and  an  enriched  culture 
develops  since  each  system  has  its  own  sludge 
recycle.  The  high  rate  system  protects  subsequent 
nitrification  stages  in  that  heavy  metals,  cyanides, 
thiocyanates,  and  toxic  organic  chemicals  are 
either  sorbed,  or  biodegraded  before  they  reach 
the  nitrification  stage.  Establishment  of  controlled 
nitrification  allows  addition  of  methyl  alcohol  to 
the  nitrified  effluent  in  an  anaerobic  reactor  to 
force  the  reaction  and  thus  provide  complete  con- 
trol. Packed  column  processes  have  been  in- 
vestigated, but  suspended  growth  reactors  would 
be  favored  for  installations  in  excess  of  2  MGD. 
Capital  cost  of  the  system  would  be  25%  more 
than  conventionally  designed  plants,  but  an  ef- 
fluent of  2  mg/1  or  less  total  nitrogen  would  be 
produced.  (See  also  W72-04085)  (Lowry-Texas) 
W72-04087 


NITROGEN      REMOVAL      FROM      WASTE- 
WATERS BY  COLUMN  REACTORS, 

Federal  Water  Quality  Administration,  Cincinnati, 

Ohio.  Advanced  Waste  Treatment  Research  Lab. 

J.  M.  Smith. 

In:  Nitrogen  Removal  from  Wastewaters,  May 

1970,  Paper  No  3.  2  p,  1  fig.  FWQA  Project  17010- 

-05/70. 
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Descriptors:  'Anaerobic  digestion,  'Methane  bac- 
teria, 'Nitrification,  'Denitrification,  Nitrogen, 
Nitrates,  Fermentation,  Slimes,  Turbidity,  Effi- 
ciencies, Cost  analysis,  Pilot  plants,  'Waste  water 
treatment. 

Identifiers:  'Packed  columns,  'Contact  time, 
•Surface  area,  Throughput,  Backwashing,  Pres- 
sure drop,  Suspended  sohds,  Methanol. 

When  supplied  with  a  suitable  organic  carbon 
source  under  anaerobic  or  near  anaerobic  condi- 
tions, a  variety  of  facultative  bacteria  common  to 
wastewater  will  use  nitrates  and  nitrites  as  the  ter- 
minal hydrogen  acceptors  during  the  fermentation 
of  the  added  substrate  and  ultimately  form 
nitrogen  gas.  Use  of  these  bacteria  in  a  packed 
column  for  nitrogen  removal  has  three  advantages: 
(1)  large  contact  surface;  (2)  short  diffusion 
distances  afforded  by  small  media;  and  (3)  the  cell 
residence  time  of  the  surface  bound  slime  is  much 
greater  than  the  hydraulic  residence  time.  90% 
nitrate  reduction  has  been  achieved  at  contact 
times  of  10  min.  for  sand  and  30  min.  for  3/4  inch 
stone,  producing  an  effluent  of  less  than  2  mg/1 
nitrate  nitrogen  and  effluent  turbidities  less  than  3 
JTU.  Downflow  operation  has  been  successful  for 
these  media  at  surface  loading  rates  of  7.0  gpm/ft., 
requiring  a  1-3%  volume  of  throughput  for 
backwashing.  Use  of  larger  media  permits  opera- 
tion without  backwashing  at  the  expense  of  longer 
contact  times  and  increased  effluent  suspended 
solids.  Columns  of  2  inch  aggregate  have  operated 
continuously  for  over  6  months  on  agricultural 
subsurface  drainage  without  efficiency  loss  or 
solids  accumulation.  Chemical  cost  of  removing  20 
mg/1  N03-N  in  the  presence  of  5  mg/1  dissolved 
oxygen  is  estimated  at  1.6  cent/1000  gallons  if 
methanol  is  used  in  the  packed  column  configura- 
tion. (See  also  W72-04085)  (Lowry-Texas) 
W72-04088 


AMMONIA       NITROGEN       REMOVAL       BY 
STRIPPING  WITH  AIR, 

Federal  Water  Quality  Administration,  Cincinnati, 

Ohio.  Advanced  Waste  Treatment  Research  Lab. 

J.  B.  Farrell. 

In:  Nitrogen  Removal  from  Wastewaters,  May 

1970,  Paper  No  4.  3  p.  FWQA  Project  17010 — 

05/70. 

Descriptors:  'Ammonia,  'Solubility,  'Separation 

techniques,    Temperature,    Freezing,    Chemical 

precipitation.  Sludge,  Calcium  carbonate,  Cost 

analysis,  Waste  water  treatment. 

Identifiers:    'Desorption,    'Stripping,    Pressure 

drop. 

Ammonia  can  be  desorbed  or  stripped  from  solu- 
tion by  raising  the  pH  of  the  solution  to  the  point 
where  the  ammonium  ion  is  converted  to  dissolved 
ammonia,  and  contacting  the  solution  with  am- 
monia free  air.  Municipal  wastewater  normally 
contains  15  to  25  mg/1  of  ammonium  ion  which  is 
removable  by  stripping,  but  the  volume  of  air 
required  is  nearly  400  cu.  ft. /gallon  of  wastewater 
in  a  counter  current-flow  packed  tower.  Pressure 
drop  across  a  packed  tower  is  one  psi,  and  since 
power  is  proportional  to  the  product  of  pressure 
drop  and  volumetric  flow  rate,  power  costs  were 
prohibitive.  Development  of  a  slat  filled  tower  in 
lieu  of  a  packed  tower  halved  the  pressure  drop 
and  so  reduced  power  costs  at  Lake  Tahoe,  where 
90%  removal  efficiencies  were  then  obtained  in  a 
24  ft.high  counter  current  tower.  Problems  with 
ammonia  stripping  include  the  increased  solubility 
of  ammonia  in  cold  water  making  winter  operation 
more  costly.  Scaling  problems  have  also  occurred 
in  several  of  the  locations  now  using  the  process, 
although  the  scale  did  not  adhere  to  the  tower  in 
South  Africa.  Cost  has  been  estimated  at  2.9 
cent/1000  gallons  of  wastewater  treated  exclusive 
of  the  cost  of  lime  and  facilities  to  raise  the  pH  to 
11.0.  In  colder  weather,  costs  will  increase 
sharply.  An  operating  pH  of  10.5  counter  current 
operation  rather  than  crossflow,  and  an  openfill  to 
allow  easy  flushing  of  accumulated  solids  will  help 
to  control  scale  in  the  tower.  (See  also  W72-04085) 
(Lowry-Texas) 
W72-04089 


REMOVAL  OF  AMMONIA  NITROGEN  BY 
SELECTIVE  ION  EXCHANGE, 

Federal  Water  Quality  Administration,  Cincinnati, 

Ohio.  Advanced  Waste  Treatment  Research  Lab. 

R.  B.  Dean. 

In:  Nitrogen  Removal  From  Wastewaters,  May 

1970,  Paper  No  5.  3  p.  FWQA  Project  17010 — 

05/70. 

Descriptors:  'Ammonia,  'Ion  exchange, 
'Zeolites,  Adsorption,  Selectivity,  Hydrogen  ion 
concentration,  Separation  techniques,  Cost  analy- 
sis, Chemical  precipitation,  'Waste  water  treat- 
ment. 

Identifiers:  'Ammonium  ion,  'Regeneration, 
Limewater,  Ammonia  stripping. 

At  pH  9.5  and  below,  ammonia  exists  in  solution 
primarily  as  the  ammonium  cation,  which  is 
similar  in  size  to  the  potassium  ion  and  is 
precipitated  by  the  same  reagents  that  precipitate 
potassium.  Adsorption  of  ammonium  ions  is 
similar  to  that  of  potassium  or  sodium  ions  on  ion 
exchange  resins,  making  conventional  water  sof- 
tening unacceptable  for  ammonia  removal.  Total 
deionization  is  possible  but  too  costly.  However, 
certain  Zeolites,  including  naturally  occurring 
clinoptilolite,  have  been  shown  to  have  a  high 
selectivity  for  ammonia  in  natural  and  waste- 
waters. A  trailer  mounted  100,000  gpd  demonstra- 
tion plant  was  designed  and  constructed  to  incor- 
porate: (1)  an  inclined-tube  settler  clarifier  to 
remove  turbidity  from  the  feed  to  prevent  solids 
deposition  and  plugging  of  the  zeolite  columns;  (2) 
a  three  column  exchange  series  with  two  columns 
operating  continuously;  (3)  regeneration  by 
backwashing  with  limewater  containing  sodium 
chloride  to  speed  up  the  rate  of  regeneration.  The 
ammonia-laden  (500  mg/1)  limewater  is  then 
stripped  of  ammonia  by  heated  air  passing  through 
a  packed  tower.  A  cost  estimate  of  8.1  cent/1000 
gallons  has  been  reported  for  ion  exchange  am- 
monia removal,  exclusive  of  costs  for  disposing  of 
ammonia  laden  brines.  Costs  estimates  for  the 
trail-mounted  unit  have  been  reported  as  3-6 
cents/1000  gallons  treated  for  the  zeolite  method, 
with  work  continuing  to  find  alternative  means  of 
final  disposal  of  the  ammonia.  (See  also  W72- 
04085)  (Lowry-Texas) 
W72-04090 


ION  EXCHANGE  FOR  NITRATE  REMOVAL, 

Federal  Water  Quality  Administration,  Cincinnati, 

Ohio.  Advanced  Waste  Treatment  Research  Lab. 

R.  A.  Dobbs. 

In:  Nitrogen  Removal  from  Wastewaters,  May 

1970,  Paper  No  6.  2  p.  FWQA  Project  17010 — 

05/70. 

Descriptors:       'Ion      exchange,       'Separation 
techniques,  'Nitrates,  Selectivity,  Anions,  Brine 
disposal,  Sludge,  Technical  feasibility.  Economic 
feasibility,  'Waste  water  treatment. 
Identifiers:  'Regeneration. 

A  resin  with  a  high  selectivity  for  nitrate  ion  over 
other  anions  comparable  to  the  selectivity  of 
resins  used  for  water  softening,  does  not  presently 
exist.  Tests  conducted  to  provide  a  technical  and 
economic  evaluation  of  the  feasibility  of  removing 
nitrates  from  irrigation  return  flow  have  shown 
that  although  commercially  available  resins  do 
have  selectivity  over  chloride,  the  selectivity  ratio 
must  be  20  to  1  for  the  process  to  be  economical. 
Should  such  a  resin  be  developed,  efficiency  of 
sodium  chloride  regeneration  is  only  1%,  and 
disposal  of  the  resulting  nitrate  laden  brine  would 
be  difficult.  Reaction  with  ferrous  sulfate  and 
neutralization  with  lime  would  produce  nitrogen 
gas,  but  chemical  sludges  difficult  to  dispose  of 
would  also  result.  Several  research  efforts  are  con- 
tinuing, but  until  these  obstacles  have  been  sur- 
mounted, selective  nitrate  removal  will  remain  un- 
feasible. (See  also  W72-04085)  (Lowry-Texas) 
W72-04091 


OTHER        METHODS        FOR        REMOVING 
NITROGEN, 

Federal  Water  Quality  Administration,  Cincinnati, 

Ohio.  Advanced  Waste  Treatment  Lab. 

R.  B.  Dean. 

In:   Nitrogen  Removal  from  Wastewater,  May 

1970,  Paper  No  7.  3  p.  FWQA  Project  17010 — 

05/70. 

Descriptors:  'Nitrogen,  'Ureas,  'Oxidation,  Am- 
monia, Chlorination,  Chlorine,  Disinfection, 
Amino  acids.  Chemical  precipitation,  Phosphates, 
Detergents,  Biodegradation,  'Waste  water  treat- 
ment. 
Identifiers:  'Hypochlorite,  Nitrilotriacetic  acid. 

Nitrogen  may  occur  in  wastewaters  in  the  form  of 
amino  acids,  nitrilotriacetic  acid  (NTA),  urea,  and 
organic  nitrogen,  as  well  as  in  the  form  of  nitrites, 
nitrates,  ammonia,  and  dissolved  nitrogen  gas. 
Amino  acids  are  readily  removed  by  either 
biodegradation,  or  lime  precipitation  and  carbon 
columns.  NTA  is  not  considered  a  problem  since  it 
is  readily  biodegradable  and  not  expected  to  ex- 
ceed 2  mg/1  as  nitrogen  in  wastewaters.  Urea,  for- 
tunately, is  rapidly  hydrolyzed  to  ammonia.  Or- 
ganic nitrogen  is  commonly  present  in  the  form  of 
bacteria  or  parts  of  bacteria  and  is  removable  by 
settling-clarification.  Soluble  nitrogen  compounds 
other  than  urea  can  be  removed  by  any  desalting 
or  de ionizing  process,  although  no  selectivity  for 
the  compounds  is  evidenced,  and  all  the  ions  must 
be  removed.  Chlorination  of  ammonia  requires 
10,000  tons  of  chlorine  per  year  for  a  city  of 
200,000  and  produces  an  equivalent  weight  of 
hydrochloric  acid.  The  cost  for  oxidizing  a  water 
containing  20  mg/1  of  ammonia  is  6  cents/ 1000  gal- 
lons treated.  Cost  estimates  have  not  been  made 
for  the  other  treatment  methods,  but  they  would 
presumably  be  higher  than  the  methods  for 
removal  of  the  conventional  nitrogen  compounds. 
Use  of  hypochlorite  in  lieu  of  chlorine  has  greatly- 
increased  despite  its  higher  cost  since  it  is  much 
safer  to  handle  and  use.  (See  also  W72-04085) 
(Lowry-Texas) 
W72-04092 


CONTROLLING  FACTORS  IN  METHANE  FER- 
MENTATION, 

New  Mexico  State  University,  University  Park. 
Engineering  Experiment  Station. 
R.  E.  Speece,  and  Ralph  Clark. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-206  237,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Engineering  Experiment  Sta- 
tion Technical  Report  No  61,  NMSU-EES-61-70, 
September  1969.  134  p,  59  fig,  9  tab,  110  ref. 
FWPCA  Project  17070—06/69. 

Descriptors:  'Hydrogen  ion  concentration,  'In- 
hibition, 'Methane  bacteria,  Anaerobic  digestion, 
Fermentation,  Sludge,  Acids,  Chemical  oxygen 
demand,  'Waste  water  treatment,  'Fermentation. 
Identifiers:  *pH  inhibition  factor,  Acetate, 
Recovery,  'Methane  fermentation. 

Laboratory  anaerobic  filters  were  used  to:  (1) 
determine  the  effect  of  varying  pH  levels  on  rela- 
tive rate  of  methane  production;  (2)  determine  the 
duration  of  the  effect  of  non-optimum  pH  levels 
on  the  fermentation  rate;  and  (3)  determine  what 
fermentation  recovery  time  can  be  expected  from 
non-optimum  pH  levels  and  what  effect  the  non- 
optimum  pH  duration  has  on  this  recovery.  The 
pH  inhibition  factor  (rate  of  methane  production 
or  COD  stabilization  at  an  inhibitory  pH  level  di- 
vided by  the  production  or  stabilization  rate  at  the 
previous  non-inhibitory  level)  was  used  to  allow 
direct  comparison  of  digesters  having  different 
COD  stabilization  rates.  Results  indicated  that 
steady  state  acetate  fermentation  by  methane 
forming  bacteria  was  possible  at  a  pH  as  low  as 
4.0,  although  the  fermentation  rate  was  mea- 
surably slower  than  the  rate  at  pH  6.0  to  8.0,  the 
range  where  pH  was  determined  to  be  non-inhibi- 
tory. Recovery  from  low  pH  levels  required  two 
days  after  a  12  hour  pH  drop,  and  was  not  depen- 
dent on  the  low  pH  duration  after  a  2  day  pH  drop. 
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with  the  recovery  time  being  considerably  longer. 
A  pH  level  of  9.0  stopped  acetate  fermentation, 
but  recovery  to  prior  levels  after  pH  restoration 
occurred  within  two  days.  The  mechanism  of  in- 
hibition was  not  defined,  but  recovery  did  not 
seem  to  be  a  bacterial  population  regeneration 
phenomena.  (Lowry-Texas) 
W72-04097 


FLOCCULATION  AND  CLARIFICATION  OF 
MINERAL  SUSPENSIONS. 

Minnesota  Univ.,  Minneapolis.  Mineral  Resources 
Research  Center. 

Copy  available  from  GPO  Sup  Doc  for  $1.25; 
microfiche  from  NTIS  as  PB-206  238,  $0.95.  En- 
vironmental Protection  Agency  -  Water  Quality 
Office,  Water  Pollution  Control  Research  Series, 
May  1971.  108  p,  53  fig,  9  tab,  64  ref.  EPA  Project 
14010  DRB  05/71. 

Descriptors:  'Mineral  industry,  'Suspension, 
'Flocculation,  Settling  velocity,  Viscosity,  Zeta 
potential,  Particle  size,  Filtration,  Adsorption, 
Colorimetry,  Regression  analysis,  Calcium 
chloride,  Quartz,  'Waste  water  treatment. 
Identifiers:  'Goethite,  'Starch,  Polyacrylamide, 
Streaming  potential,  Selective  flocculation. 

Starch  and  calcium  chloride  were  used  as  floccu- 
lants  in  a  study  of  the  flocculation  and  clarification 
characteristics  of  quartz  and  geothite  suspensions. 
Settling  rates  of  the  suspensions,  the  amount  of 
suspended  solids  in  the  supernatant  liquid  and  the 
concentrations  of  the  residual  starch  and  calcium 
ion  were  monitored.  The  effects  of  the  size  dis- 
tribution and  the  pulp  dilution  of  the  minerals,  of 
the  temperature,  and  of  the  chemical  modification 
of  the  starch  structure  were  also  investigated. 
Goethite  suspensions  were  shown  to  be  readily 
flocculated  with  clear  supernatant  liquid  using 
starch  over  a  wide  range  of  pH,  whereas  quartz 
suspensions  could  not  be  flocculated  with  starch  in 
the  absence  of  calcium  ion.  The  resultant  superna- 
tant liquid  was  extremely  difficult  to  clarify,  even 
in  the  presence  of  an  excessive  amount  of  calcium 
ion.  A  cationic  starch  of  a  certain  molecular  size 
and  degree  of  substitution  or  a  combination  of  a 
polymeric  compound  and  a  cation  capable  of 
reversing  the  charge  of  the  quartz  showed  some 
promise  in  the  clarification  of  quartz  suspensions. 
The  most  effective  flocculation  and  clarification 
condition  was  observed  when  a  polymeric  com- 
pound was  adsorbed  uniformly  in  sufficient  quan- 
tity and  in  a  stretched-out  conformation,  and  when 
the  zeta  potential  of  the  resulting  suspension  was 
made  close  to  zero.  (Lowry-Texas) 
W72-04098 


MICROBIOLOGICAL  TREATMENT  OF  ACID 
MINE  DRAINAGE  WATERS. 

Continental  Oil  Co.,  Ponca  City,  Okla.  Research 
and  Development  Dept. 

Copy  available  from  GPO  Sup  Doc  for  $1.00, 
microfiche  from  NTIS  as  PB-206  231,  $0.95.  En- 
vironmental Protection  Agency  -  Research  and 
Monitoring,  Water  Pollution  Control  Research  Se- 
ries, September  1971.  78  p,  27  fig,  21  tab,  22  ref. 
EPA  Project  14010  ENW  09/71. 

Descriptors:  'Acid  mind  wastes,  'Oxidation, 
•Iron  bacteria,  'Sulfur  bacteria,  Hydrogen  ion 
concentration,  Temperature,  Ammonia, 

Phosphates,  Nitrogen,  Neutralization,  Laboratory 
tests,  Pilot  plants,  Water  quality  control,  'Waste 
water  treatment. 

Laboratory  tests  demonstrated  the  ability  of 
acidophilic  iron  bacteria  to  oxidize  ferrous  iron  in 
acid  mine  drainage  waters  to  prepare  such  waters 
for  relatively  inexpensive  limestone  neutraliza- 
tion. Iron  bio-oxidation  rate  was  determined  to  be 
Jirectly  proportional  to  iron  concentration  for  fer- 
rous iron  levels  between  10  and  9000  mg/1.  Oxida- 
tion was  also  shown  to  be  temperature  dependent 
with  the  most  rapid  oxidation  generally  occurring 


between  20  and  30  deg  C  and  decreased  rates  oc- 
curring at  either  higher  or  lower  temperatures.  The 
reaction  required  aeration  rates  of  1/100  VVM  to 
support  microbial  oxidation  of  500  mg/1  ferrous 
iron,  between  1  and  10  mg/1  ammonia  to  support 
microbial  oxidation  of  800  mg/1  of  ferrous  iron, 
and  between  0.55  and  5.5  mg/1  of  phosphate  to  sup- 
port microbial  oxidation  of  9000  mg/1  of  ferrous 
iron.  Series  multistaging  of  reaction  vessels  of- 
fered significant  operational  efficiency  over  a  sin- 
gle stage.  Although  sulfate  reducing  bacteria  were 
present  in  all  samples,  they  neither  grew  nor 
produced  H2S  at  pH  below  5.5.  Significant  scale- 
up  problems  were  encountered  in  going  from  11/2 
gallon  laboratory  scale  system  to  a  1000  gallon 
pilot  plant  oxidation  vessel  for  reasons  as  yet  unk- 
nown. (Lowry-Texas) 
W72-04100 


FACTORS  AFFECTING  NITRIFICATION 
KINETICS, 

Metcalf  and  Eddy,  Inc. ,  Boston,  Mass. 
Thomas  C.  McMahon,  Harry  E.  Wild,  Jr.,  and 
Clair  N.  Sawyer. 

Journal  Water  Pollution  Control  Federation,  Vol 
43,  No.  9,  Sept.  1971,  p  1845-1854, 15  fig,  1  tab,  11 
ref.  68-1. 

Descriptors:  'Nitrification,  'Bacteria,  'Inhibition, 
Ammonia,  Nitrogen,  Temperature,  Hydrogen  ion 
concentration,  Biochemical  oxygen  demand, 
Laboratory  tests,  Pilot  plants,  'Waste  water  treat- 
ment, Treatment  facilities. 

Identifiers:  'Mixed  liquor  volatile  suspended 
solids,  Secondary  effluent,  Operating  conditions, 
Detention  time,  Extended  aeration. 

A  10  gpm  pilot  nitrification  plant  was  operated  on 
secondary  effluent  open  to  the  weather,  from  Oc- 
tober 1969  to  April  1970.  Laboratory  studies  were 
performed  to  measure  the  response  of  the  reaction 
kinetics  of  the  process  to  variations  in  tempera- 
ture, pH,  mixed  liquor  volatile  suspended  solids 
(MLVSS),  biochemical  oxygen  demand,  and  am- 
monia levels.  Results  demonstrated  that:  (1)  am- 
monia nitrogen  concentrations  were  not  inhibitory 
to  nitrification  in  concentrations  of  less  than  60 
mg/1;  (2)  optimum  pH  was  8.4,  with  pH  variations 
exhibiting  significant  effects;  (3)  temperature  also 
affected  the  nitrification  rate,  with  the  rate  in- 
creasing through  the  temperature  range  of  5  to  30 
deg  C,  in  reasonable  agreement  with  the  Van't 
Hoff-Arrhenius  Law;  (4)  the  time  required  for 
nitrification  is  directly  proportional  to  the  amount 
of  nitrifiers  present  in  the  system;  and  (5)  neither 
instantaneous  BOD  concentration  increases  (from 
50  to  1 10  mg/1)  or  decreases  (from  50  to  5  mg/1)  af- 
fected the  nitrification  rate.  However,  it  was  ex- 
pected that  a  change  in  average  BOD  concentra- 
tion would  affect  that  percentage  of  the  MLVSS 
that  is  composed  of  nitrifiers  and  as  a  result, 
would  affect  the  time  necessary  for  nitrification. 
(Lowry-Texas) 
W72-04103 


5E.  Ultimate  Disposal  of  Wastes 


WHAT  YOU  PUT  INTO  YOUR  VEHICLE  MAY 
CONTROL  ITS  FUTURE, 

Kenneth  M.  Pollock. 

Solid  Wastes  Management  and  Refuse  Removal 

Journal,  Vol  12,  No.  8,  August  1969,  p  26-27  and 

38. 

Descriptors:  'Solid  wastes,  'Industrial  wastes, 
'Transportation,  'Waste  disposal,  Farm  wastes, 
Paints,  Liquid  wastes,  Protective  linings,  Plastics, 
Operation  and  maintenance,  Landfills,  Cost  analy- 
sis. 
Identifiers:  'Deep-well  disposal. 

Careful  though  and  planning  on  the  part  of  the 
private  disposal  contractor  may  largely  elimate 
both  premature  equipment  failure  and  costly  solu- 
tions to  simple  problems.  Metal  shaving,  foundry 
dust,  and  broken  glass,  all  capable  of  ruining  col- 


lection and  compaction  equipment  can  be  easily 
dealt  with  if  roll-on,  roll-off  containers  are  used, 
with  caution  exercised  to  ensure  that  the  filled 
container  is  not  too  heavy  to  lift.  Construction  rub- 
ble may  also  be  dealt  with  in  containerized 
fashion,  the  difference  being  that  the  containers 
are  emptied  by  special  equipment  into  the  truck 
bed.  Suggestions  for  deep  well  disposal  of  liquids, 
use  of  available  equipment  to  crush  and  landfill  car 
bodies  without  specialized  equipment  or  person- 
nel, and  the  used  or  incinerator  flyash  to  absorb 
paint  sludge  are  discussed.  An  approach  to  trans- 
porting organic,  wet  refuse  through  the  use  of 
plastic  liners  is  also  presented.  (Lowry-Texas) 
W72-03747 


DISPOSAL     OF     WASTE     SLUDGE     FROM 
WATER  SOFTENING  PLANTS, 
M.  Fulmer. 

Water  and  Wastes  Engineering,  Vol.  7,  No.  8,  Au- 
gust 1970,  p33. 

Descriptors:  Water  softening,  Lime,  'Sludge 
disposal,  Calcium  carbonate,  Acid  soils,  Waste 
disposal. 

Identifiers:  Calcining,  Gas  cleaning,  Sulphur  diox- 
ide, Building  materials. 

Although  more  and  more  states  are  requiring  water 
softening  plants  to  dispose  of  their  water  lime 
sludges  by  means  other  than  by  discharging  them 
into  streams  or  lakes,  no  first  rate  method  of 
disposal  has  been  suggested,  particularly  for  small 
plants  of  less  than  10  MGD.  Most  small  plants  can- 
not pay  the  capital  costs  for  calcining  equipment 
and  resort  to  lagooning  the  sludge.  There  are  ex- 
cellent uses  for  these  lime  sludges  if  the  proper 
management  of  such  materials  can  be  instituted.  It 
would  seem  that  this  is  an  instance  where  a 
governmental  agency,  either  state  or  federal, 
should  provide  disposal  facilities.  By  serving  a 
number  of  small  water  treatment  plants,  a  sludge 
processing  center  could  be  equipped  economically 
to  provide  the  lime  or  lime  product  currently  in  de- 
mand. This  would  not  only  provide  a  reliable 
method  of  disposal  of  lime  sludge,  thereby 
preventing  pollution  of  the  land  and  water,  but 
would  at  the  same  time  conserve  and  utilize  a 
mineral  resource.  The  present  method  of  making 
the  sludge  producers  responsible  for  sludge 
disposal  merely  nibbles  around  the  edges  of  the 
problem  and  produces  erratic  results  at  best.  A 
large  scale  approach  is  needed  to  solve  this 
problem  equitably,  economically,  and  in  the  na- 
tional interest.  (Goessling-Texas) 
W72-03750 


DEEP-WELL  INJECTION  OF  WASTEWATER, 

New  York  State  Dept.  of  Health,  Albany. 

T.  J.  Tofflemire,  and  G.  P.  Brezner. 

Journal  Water  Pollution  Control  Federation,  Vol 

43,  No  7,  July  1971,  p  1468-1479,  5  fig  1  tab,  39  ref. 

Descriptors:  'Waste  disposal,  'Brine  disposal, 
'Radioactive  wastes,  'Industrial  wastes,  Geology, 
Permeability,  Toxicity,  Operation  and  main- 
tenance, Monitoring,  Hydraulics,  Rock 
mechanics,  Pressure,  Fractures  (Geology), 
Earthquakes. 
Identifiers:  'Deep-well  disposal. 

A  summary  of  existing  practice  of  deep-well  injec- 
tion of  liquid  wastes  in  the  United  States,  with  par- 
ticular reference  to  New  York  State,  was 
developed.  The  three  major  types  of  liquid  amena- 
ble to  deep-well  disposal  are  salt  water,  industrial 
wastes,  and  radioactive  wastes.  Deep-well  injec- 
tion should  be  selected  only  after  it  has  been  deter- 
mined that  such  disposal  methods  will  have  the 
least  adverse  effect  on  the  environment  of  all 
feasible  treatment  methods.  The  most  suitable 
strata  for  injection  include  sand,  sandstone,  or 
limestone,  and  injection  wells  must  have  an  over- 
lying stratum  of  impermeable  caprock,  such  as 
shale,  salt  or  clay.  Abandoned  wells  and  faults 
must  be  avoided  and  the  disposal  strata  must  be 
isolated    from    any    usable    water    or    natural 
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resources.  Waste  injected  should  be  highly  con- 
centrated in  small  volumes,  non-corrosive,  and 
free  of  suspended  solids  and  microorganisms. 
Compatibility  tests  of  the  strata  for  the  wastewater 
should  also  be  conducted.  Well  construction 
should  be  carefully  supervised  and  the  well  moni- 
tored for  pressure,  flow  and  other  parameters. 
Disposal  zone  pressure  should  generally  be  limited 
to  0.8  psi/ft.  of  depth.  A  listing  of  pertinent  current 
literature  is  included.  (Lowry-Texas) 
W72-04068 

5F.  Water  Treatment  and 
Quality  Alteration 

HISTORY  AND  PRESENT  STATUS  OF 
CHLORINATION  PRACTICE  IN  KANSAS, 

Kansas  State  Board  of  Health,  Topeka. 
R.  L.  Culp. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol.  3,  No.  7,  p  888-896,  July  1960.  3  figs,  4 
refs. 

Descriptors:   'Water  purification,  'Disinfection, 
'Chlorination,     'Diseases,     'Standards,    Water 
supply,  Kansas. 
Identifiers:  Hypochlorites. 

Traces  the  progress  in  delivering  safe  water  in 
Kansas  from  1908  to  1960.  The  first  use  of 
hypochlorite  was  in  1908,  liquid  chlorine  use 
started  in  1917,  the  Newton  water  epidemic  was  in 
1942,  and  the  State  ordered  chlorination  of  all  sup- 
plies in  1956.  By  1942  all  60  surface  water  supplies 
were  chlorinated  as  well  as  40  ground  water  sup- 
plies, but  there  remained  241  ground  water  sup- 
plies not  chlorinated.  Only  60%  of  all  supplies  met 
the  Drinking  Water  Standards.  The  1942  epidemic 
of  3,000  cases  of  bacillary  dysentery  at  Newton 
was  due  to  contamination  of  a  well  water  supply 
after  it  had  reached  the  distribution  system.  Many 
supplies  adopted  chlorination  thereafter  and  the 
State  recommended  chlorination  of  all  supplies  to 
maintain  adequate  residuals  in  the  systems.  By 
1956,  70%  of  all  supplies  were  being  chlorinated 
but  there  were  still  127  unchlorinated  well  water 
supplies,  37  of  which  failed  to  meet  USPHS  Stan- 
dards for  bacterial  quality.  The  State  ordered 
chlorination  of  all  public  supplies  by  Jan.  1,  1958. 
By  1960  only  1  supply  remained  unchlorinated  and 
95  per  cent  of  all  supplies  met  the  bacteriological 
standard  of  the  USPHS.  (Bean-AWWA) 
W72-03542 


USE  OF  SODIUM  ALUMINATE  AS  A  COAGU- 
LANT AT  COUNCO.  BLUFFS, 

Council  Bluffs  City  Water  Works,  Iowa. 
M.  E.  Rew. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol  52,  No  7,  p  852-856,  July  1960.  2  fig,  1 
tab. 

Descriptors:    'Water  treatment,   'Sodium   com- 
pounds, Lime,  Filtration,  Water  softening. 
Identifiers:    'Sodium    Aluminate,    'Soda    Ash, 
Nalco614. 

The  successful  use  is  reported  of  new  form  of 
sodium  aluminate  Nalco  614  in  conjunction  with 
lime-soda  ash  softening  at  Council  Bluffs,  and  the 
advantages  over  the  use  of  alum  are:  (1)  simple  to 
control,  (2)  more  economical  than  alum,  (3)  lime 
requirements  were  reduced,  (4)  soda-ash  require- 
ments were  substantially  reduced,  and  (5)  filter 
beds  stay  in  better  condition.  In  coagulation  and 
floe  formation  the  sodium  aluminate  proved  very 
effective  for  a  period,  though  later  it  was  found 
necessary  to  apply  some  alum  also  to  trigger  the 
reaction.  (Bean-AWWA) 
W72-03565 

USE  OF  POLYPHOSPHATES  FOR  DEVELOP- 
ING PROTECTIVE  CALCITE  COATINGS, 

Michigan  State  Univ.,  East  Lansing. 

R.  F.  McCauley. 

Journal  of  the  American  Water  Works  Assocation, 

Vol  52,  No  6,  p  721-734,  June  1960.  4  fig,  4  tab,  14 

ref. 

Descriptors:  'Water  treatment,  'Phosphates,  Cal- 
cium carbonate,  'Calcite,  Water  supply. 
Identifiers:  Driving  Force  Index,  Momentary  Ex- 
cess. 

A  useful  approach  to  the  problem  of  the  formation 
of  protective  calcium  carbonate  coatings  in  iron 
mains  was  developed.  Utilizing  the  Driving  Force 
Index  (DFD  and  Momentary  Excess  (ME),  calcite 
coatings  were  obtained  in  a  matter  of  few  hours. 
Addition  of  0.5  to  1.5  ppm  metal  phosphate  con- 
trols calcium  carbonate  precipitation  and  permits 
use  of  higher  mometary  excess  values. 
Procedures,  concentrations,  calculations,  time 
factors  and  results  are  discussed.  (Bean-AWWA) 
W72-03566 


ALGAE  AND  OTHER  INTERFERENCE  OR- 
GANISMS IN  WATER  OF  THE  SOUTH  CEN- 
TRAL UNITED  STATES, 

Robert  A.  Taft  Sanitary  Engineering  Center,  Cin- 
cinnati, Ohio. 
CM.  Palmer. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol.  3,  No.  7,  p  897-914,  July  1960.  2  tab,  91 
ref. 

Descriptors:    'Water  treatment,   'Algae,   'Algal 
control,  'Taste,  'Odor,  'Natural  streams,  'Dis- 
tribution systems,  Chlorination,  Copper  sulfate, 
Activated  carbon,  Water  supply. 
Identifiers:  South  -  Central  States. 

Covering  the  6  south-central  states  of  Alabama, 
Arkansas,  Louisiana,  Mississippi,  Oklahoma,  and 
Texas,  the  differences  in  different  watersheds  are 
discussed  along  with  the  types  of  organisms  most 
prevalent,  the  difficulties  caused  in  treatment 
plants,  in  impoundments,  and  by  infestations  in 
distribution  systems.  Tastes  and  Odors  caused  are 
discussed,  also  toxic  algae.  Control  by  chemicals 
such  as  copper  sulfate,  algicides,  chlorine  and 
chlorine-ammonia  are  discussed.  The  common  use 
of  activated  carbon  is  elaborated,  also  mechanical 
controls  for  reducing  taste  and  odors  in  a  filter 
plant.  Ninety  -  one  references  are  noted.  (Bean- 
AWWA) 
W72-03562 


TASTE  THRESHOLD  CONCENTRATIONS  OF 
METALS  IN  DRINKING  WATER, 

Public  Health  Service,  Cincinnati,  Ohio.  Water 
Supply  and  Pollution  Branch. 
J.  M.  Cohen,  L.  J.  Kamphake,  E.  K.  Harris,  and  R. 
L.  Woodward. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol.  52,  No.  5,  p  660-670,  May  1960.  4  fig,  6 
tab,  19  ref. 

Descriptors:  'Analytical  techniques,  'Taste, 
'Metals,  Manganese,  Iron,  Copper,  Water  supply. 
Identifiers:  Zinc. 

Taste  thresholds  determined  by  use  of  test  panels 
showed  extreme  variation  in  the  level  at  which  5% 
of  the  panel  will  detect  the  metal  and  the  level  at 
which  95  per  cent  will  detect  the  same  metal.  Zinc 
(sulfate)  in  distilled  water  was  detected  at  4.3  ppm 
by  5  per  cent  but  only  at  62  ppm  by  95  per  cent. 
Copper  (chloride)  was  detected  by  5  per  cent  at  2.6 
ppm  but  only  at  15.8  ppm  by  95  per  cent  of  the 
panel.  For  iron  and  manganese  the  spread  was 
amazing,  iron  0.04  to  256.  ppm  and  manganese  0.9 
to  487.  ppm.  Except  for  the  iron,  solution  of  the 
metal  ions  in  spring  water  increased  the  level  at 
which  threshold  was  determined  very  markedly. 
The  50  per  cent  detection  level  on  zinc  went  from 
17.6  ppm  with  distilled  water  to  27.2  ppm,  copper 
from  6.6  to  12.7,  and  manganese  from  45  to  166 
ppm,  iron  however  dropped  from  3.4  to  1.8  pp. 
(Bean-AWWA) 
W72-03585 


COAGULATION    OF    ACTIVATED    CARBON 
SUSPENSIONS, 

Northwestern  Univ.,  Evanston,  Illinois.  Environ- 
mental Health  Engineering. 
For  primary  bibliographic  entry  see  Field  05D. 
W72-03614 


WATER  TREATMENT  PLANT  AUTOMATION 
IN  THE  UNITED  KINGDOM, 

Binnie  and  Partners,  London  (England). 

For  primary  bibliographic  entry  see  Field  05D. 

W72-03615 


DESIGN    AND    CONSTRUCTION    (MIDLAND 
TREATMENT  PLANT), 

McNamee,  Porter  and  Seeley,  Ann  Arbor,  Mich. 
J.  C.  Seeley. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol  52,  No  4,  p  449-455,  April  1960.  2  figs. 

Descriptors:      'Water      treatment,      Facilities, 
•Design,      'Concrete      construction,      'Filters, 
Fluorides,  Equipment,  Lime,  Michigan. 
Identifiers:     'Surface     wash,     Ferric     sulfate, 
PeriFilter,  Midland  (Mich). 

Improvement  program  approved  March  1956,  in- 
cluded modifications  to  the  existing  7-mgd  filtra- 
tion, 100-mil  gal  raw  water  reservoir,  Midlands' 
share  in  an  additional  pumping  station  on  Lake 
Huron,  and  new  8-mgd  filtration  plant,  with  fil- 
tered water  reservoir  and  high  service  pumping 
station.  The  plant  was  the  type  developed  by  E.  H. 
Aldrick  with  peripheral  filters  around  the  mixing- 
solids  contact  basins.  Other  installations  had  been 
in  milder  climates.  It  was  decided  that  construc- 
tion should  be  concrete  rather  than  steel  used  el- 
sewhere. For  flexibility,  four  2-mgd  units  were 
chosen.  Mixing  is  caused  by  the  turbulence 
created  by  entrance  jets  impining  on  the  tank  bot- 
ton.  Because  of  poor  results,  the  coagulant  was 
changed  from  alum  to  ferric  sulfate.  Both  surface 
wash  and  backwash  are  provided,  the  surface 
wash  consisting  of  fixed  nozzles.  Four  chemicals 
are  used:  quicklime  ferric  sulfate,  sodium  fluoride 
or  sodium  silicofluoride,  and  chlorine.  (Beatt 
AWWA) 
W72-03617 


PACKAGE     PLANT     OVERCOMES     WATEI 
SHORTAGE, 

For  primary  bibliographic  entry  see  Field  05D. 

W72-03627 


ADVANCES  EM  POLLUTION  CONTROLS  ARI 
EXPLORED  AT  AK/WATER  CONFERENCE, 

For  primary  bibliographic  entry  see  Field  05D. 
W72-03635 


STARTUP  AND  OPERATION  (MIDLAN1 
TREATMENT  PLANT), 

Midland  Utilities  Dept.,  Mich. 

C.  A.  Froman. 

Journal  of  the  American  Water  Works  Assocu 

tion,  Vol  52,  No  4,  p  455-460,  April  1960.  3  fig. 

Descriptors:    'Training,   Mechanical  equipmenl 

•Operation,    Sludge    stability,    Solids    contac 

process,    Michigan,    Water    treatment,    Watt 

supply,  Permits. 

Identifiers:      Operator     certification,     Midlan 

(Mich). 

Since  the  city  was  being  supplied  from  a  okle 
plant,  operation  of  the  new  Midland  Treatmei 
plant  could  be  started  and  stopped  wheneve 
desired  for  major  alterations,  making  the  ad  jus 
ments  comparatively  easy.  Hiring  one  new  open 
tor  in  advance  of  operation  allowed  his  assignmei 
to  the  plant  to  follow  construction  and  installatioi 
Operator  instruction  classes  were  initiated,  wil 
emphasis  on  types  of  equipment  in  the  new  plan 
gradually  shifting  to  mathematics,  chemistry  an 
bacteriology.  Since  this  program  started  all  open 
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tors  have  become  certified.  Because  of  favorable 
reaction  it  is  planned  to  continue  the  classes  2 
hours  each  week,  except  during  the  summer.  It 
took  six  months  of  periodic  trials  and  readjust- 
ments to  get  the  plant  mechanically  functioning  as 
desired.  Likewise  nearly  six  months  were  required 
before  a  satisfactory  sludge  blanket  was  obtained. 
The  many  difficulties  are  discusses  individually. 
(Bean-AWWA) 
W72-03640 


USE  OF  ACTIVATED  CARBON  TO  PREVENT 
WATER  SUPPLY  CONTAMINATION, 

West  Virginia  Pulp  and  Paper  Company,  Coving- 
ton, Va.  Carbon  Technical  Service  Lab. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-03641 


BASIC  MECHANISMS  OF  COAGULATION, 

Florida  Univ.,  Gainesville. 
A.  P.  Black. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol  52,  No  4,  p  492-501,  April  1960.  9  fig,  11 
ref.  PHS  RG-4516. 

Descriptors:  'Water  treatment,  'Coagulation, 
•Colloids,  'Stability,  'Electrolytes,  'Zeta,  poten- 
tial. 

Substances  causing  turbidity  are,  for  the  most 
part,  colloidal,  therefore  it  is  necessary  that  the 
water  chemist  familiarize  himself  with  the  proper- 
ties and  behavior  of  colloids.  Colloid  chemistry 
was  originally  defined  as  the  physical-chemical 
phenomena  of  particles  within  a  certain  size  range 
5-200  mu.  This  definition  is  too  confining  as  the 
most  important  properties  are  surface  effects  at 
interfaces,  and  the  surface  areas  involved  are  ex- 
tremely great.  The  author  discusses:  instability 
ind  stability  factors,  including  the  Brownian 
movement  and  the  Van  der  Waals  forces  of  attrac- 
tion; nature  of  Zeta  potential;  coagulation  of  col- 
oids;  polyelectrolytes;  mechanism  of  polyelec- 
trolyte  action;  mechano-chemical  effects,  and 
:lectron  microscope  studies.  The  mode  of  action 
)f  some  of  the  non-ionic  natural  materials  is  not 
:lear.  These  are  no  fixed  rules  to  guide  the  selec- 
ion  of  a  coagulant  for  use  with  a  given  water.  The 
ar  test  is  still  the  only  aid.  Discussion  is  included 
>y  Thomas  M.  Riddick  on  zeta  potential  studies, 
:lectrophoresis,  treatment  of  wastes,  and  coagu- 
ants  and  coagulant  aids.  (Bean-AWWA) 
V72-03679 


EVALUATING  THE  TASTE  AND  ODOR  CON- 
TROL PROBLEM, 

Sanitary    Engineering   Consultant,    Ann    Arbor, 

tfich. 

.  E.Kinney. 

ournal  of  the  American  Water  Works  Associa- 

lon,  Vol  52,  No  4,  p  505-519,  April  1960. 

descriptors:  'Water  treatment,  'Phenols,  'Taste, 
Odor,  Decomposing  organic  matter,  Activated 
arbon,  Chlorine, 
dentifiers:  Chlorine  dioxide. 

:rom  a  study  of  the  Mahoning-Beaver  rivers,  no 
elationship  was  found  between  phenol  concentra- 
ion  and  maximum  odors  developed.  Maximum 
dors  were  due  to  cleanout  of  organics  low  in 
henol  concentration  but  high  in  odor  intensity 
nd  chlorine  demand.  High  chlorination  reduced 
lie  concentration  of  phenol  found  on  test.  The  rate 
f  biologic  oxidation  of  phenol  in  the  river  in- 
reased  with  increase  in  concentration,  and  in- 
reases  with  temperature.  With  temperatures  of  70 
3  80F  the  very  high  discharge  (3,600  lb/day)  was 
early  gone  before  it  reached  the  confluence  of  the 
henango  River.  Chlorine  dioxide  in  the  dosages 
mployed  reduced  odor  but  had  little  or  no  effect 
n  the  phenol.  Carbon  reduced  phenol  with  ex- 
eeding  18  ppb  but  not  by  any  consistent  amount, 
r  to  any  given  level.  Discussion  by  Richard  D. 
loak,  points  out  that  decay  of  vegetation  is  the 
nnciple  cause  of  bad-tasting  water  and  that 


medicinal  tastes  are  not  uncommon  on  virgin 
streams.  He  cites  the  very  high  chlorine-demand 
and  the  chloro  phenol  tastes  found  in  research  on 
oak  leaf  infusions.  (Bean-AWWA) 
W72-03683 


STATUS  OF  FLUORIDATION  IN  THE  UNITED 
STATES  AND  CANADA,  1958. 

American  Water  Works  Association,  New  York. 
Task  Group  2620P. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol  52,  No  3,  p  301-307,  March  1960.  3  fig,  7 
tab,  5  ref. 

Descriptors:  'Water  treatment,  'Fluoridation, 
'Fluorides,  Water  supply,  Public  health. 

By  the  end  of  1958  more  than  36  million  people 
were  drinking  water  provided  by  1,000  systems 
that  were  adding  controlled  amounts  of  fluorides 
to  the  water  supplies.  Nearly  40  per  cent  of  all 
communities  with  population  of  10,000  or  more 
were  using  fluoridated  water,  compared  to  less 
than  30  per  cent  of  such  communities  using 
fluoridated  water  in  1956.  Even  in  the  population 
group  of  1000  to  2500  there  were  338  communities 
using  fluoridation.  Sodium  silicofluoride  con- 
tinued to  be  the  chemical  used  by  most  systems, 
large  and  small.  Sodium  fluoride  was  used  by  a 
large  number  of  smaller  systems,  while  the  use  of 
fluosilicic  acid  was  growing  among  both  large  and 
small  communities.  Only  two  communities  used 
calcium  fluoride,  and  no  ammonium  fluosilicate 
installations  had  been  instituted  since  1954.  The 
supply  of  fluosilicic  acid  was  critical  in  1958 
though  sodium  silicofluoride  and  sodium  fluoride 
supplies  were  ample.  (Bean-AWWA) 
W72-03687 


MIAMI  LIME  RECOVERY  PLANT, 

Miami  Dept.  of  Water  and  Sewers,  Fla. 
C.  F.  Wertz. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol  52,  No  3,  p  326-332,  March  1960.  4  tab,  1 
ref. 

Descriptors:  'Water  treatment,  Facilities,  'Calci- 
um carbonate,  'Sludge,  'Lime,  'Centrifugation, 
Carbon    dioxide,    Water    softening,    Hardness 
(Water). 
Identifiers:  Kilns. 

Calcium  carbonate  sludge  from  three  clarifiers  is 
pumped  to  two  32-ft.  diameter,  15-ft.  deep 
concrete  thickener  tanks  with  thickener 
mechanism.  Thickened  slurry  flows  to  two  de- 
watering  centrifuges  (40X60  in)  driven  by  60-hp 
motors.  Filter  cake  is  delivered  by  screw  conveyor 
to  the  kiln.  The  rotary  kiln  is  7.5  ft.  diameter  and 
230  ft.  long  with  an  integral  multicylinder  cooler. 
Carbon  dioxide  from  the  burning  is  delivered  to 
the  recarbonation  basins  of  the  softening  plant. 
Operating  data  are  presented  and  compared  with 
the  cost  of  purchasing  lime,  which  was  sometimes 
difficult  to  obtain.  (Bean-AWWA) 
W72-03689 


ELECTROPHORETIC  STUDDZS  IF  COAGULA- 
TION FOR  REMOVAL  OF  ORGANIC  COLOR, 

Florida  Univ.,  Gainesville.  Dept.  of  Chemistry. 
A.  P.  Black,  and  D.  G.  Willems. 
Journal  of  the  American  Water  Works  Associa- 
tion, Vol  53,  No  5,  p  589-604,  May  1961.  16  fig,  1 
tab,  16  ref. 

Descriptors:   'Water  treatment,   'Color,   'Elec- 
trophoresis, 'Coagulation,  'Zeta  potential. 
Identifiers:  Aluminum  sulfate,  Ferric  sulfate. 

Water  from  two  creeks,  both  having  high  concen- 
trations of  organic  color  (270  and  225  ppm  respec- 
tively) were  used  to  study  change  in  mobility  of 
floe  particles  during  coagulation.  Electrophoretic 
measurements  show  that  optimum  coagulation  and 
color  removal,  with  both  alum  and  ferric  sulfate, 


were  accompanied  by  reversal  of  the  zeta  potential 
of  floe  particles  from  negative  to  positive  and  that, 
within  the  pH  zone  of  good  coagulation,  the  zeta 
potential  of  floe  particles,  whether  negative  or 
positive,  was  quite  low.  The  pH  zone  of  good 
coagulation  with  ferric  sulfate  was  substantially 
lower  than  the  corresponding  pH  zone  of  good 
coagulation  with  alum.  Two  mechanisms  of  coagu- 
lation are  suggested.  (1)  Positively  charged  col- 
loidal micelles-chemically  basic  sulfates  of  the 
respective  salts  (alum  or  ironware  formed.  These 
positively  charged  hydrosols  reduce  or  neutralize 
the  negative  charge  on  colloidal  particles  of  color 
or  turbidity,  resulting  in  primary  or  electrokinetic 
coagulation.  (2)  For  coagulation  of  turbid  water, 
the  primary  or  electrokinetic  phase  consists  of  two 
types  of  interaction,  operating  simultaneously. 
First  is  the  adsorption  of  trivalent  aluminum  or 
ferric  ions  into  the  lattice  structure  of  the  clay  par- 
ticle by  ion  exchange,  resulting  in  a  reduction  in 
the  negative  zeta  potential  of  the  clay  particles. 
The  second  is  further  reduction  of  the  zeta  poten- 
tial of  the  particles  by  the  positively  charged 
hydrolysis  products  of  the  coagulant.  (Bean- 
AWWA) 
W72-03698 


IMPROVED  OPERATION  OF  FOUR  TREAT- 
MENT PLANTS  AT  DETROIT, 

Detroit  Dept.  of  Water  Supply,  Mich.  Water  and 
Sewage  Treatment. 
A.  M.  Shannon. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol  53,  No  12,  p  1509-1516,  December  1961. 1 
fig,  2  tab. 

Descriptors:  'Water  treatment,  'Turbidity,  'Mix- 
ing, 'Flocculation,  'Sedimentation,  Cities,  'Treat- 
ment facilities. 
Identifiers:  'Aluminum  sulfate. 

Two  plants  not  equipped  with  mechanical  mixing 
produced  unsatisfactory  flocculation,  and  settling 
of  only  36  and  45%  of  turbidity.  Moving  the  alum- 
dosing  point  and  use  of  new  diffusers  resulted  in 
increased  removal  to  55  and  70%  of  turbidity 
respectively.  Further  improvements  in  the  first  of 
these  plants  are  being  studied.  A  third  plant  was 
equipped  with  mixing  basins  and  flocculation 
chambers.  Alum  was  added  to  transition  chambers 
some  distance  ahead  of  the  mixing  basins.  Studies 
showed  that  floe  was  forming  before  reaching  the 
rapid  mixers,  which  acted  to  break  the  floe,  some 
of  which  settled  before  reaching  the  flocculators. 
Moving  the  alum  dosing  point  to  the  entrance  of 
the  rapid-mix  basins  resulted  in  increase  of  settling 
from  55  to  75%  of  turbidity.  Reduced  alum 
dosages  resulted  in  each  case.  An  addition  to  the 
old  Springwells  Plant  (180  mgd)  removed  92%  of 
turbidity,  producing  a  settled  water  of  0.8  Jtu.  This 
addition  was  equipped  with  rapid  mix  chambers 
and  flocculators.  This  plant  was  designed  for  recir- 
culation and  reuse  of  the  waste  wash  water  from 
both  the  old  and  new  plants.  Definitely  increased 
filter  runs  result  when  the  wash  water  is  recircu- 
lated. (Bean-AWWA) 
W72-03699 


DETERGENTS  AND  OTHER  CONTAMINANTS 
IN  WATER  SUPPLffiS-1960, 

Chicago  South  District  Filtration  Plant,  111. 
For  primary  bibliographic  entry  see  Field  05A. 
W72-03700 


ZETA  POTENTIAL  AND  ITS  APPLICATION  TO 
DD7FICULT  WATERS, 

Riddick  (Thomas  M.)  and  Associates,  New  York 
T.  M.  Riddick. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol  53,  No  8,  p  1007-1030,  August  1961.  16 
fig,  Href. 

Descriptors:  'Water  treatment,  'Zeta  potential, 
'Coagulation,  'Flocculation,  Colloids,  Turbidity, 
Treatment  facilities,  New  York. 
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Zeta  potential  is  a  measure  of  the  electrokinetic 
charge  that  surrounds  suspended  particulate 
matter.  The  charge  on  raw-water  turbidity  is 
predominantly  electronegative,  and  creates  signifi- 
cant repulsion.  If  these  charges  are  reduced  to 
near  zero,  repulsive  forces  are  eliminated.  Gentle 
agitation  than  may  create  collisions,  and  the  forces 
of  adhesion,  cohesion  and  mechanical  interlocking 
will  result  in  agglomeration.  The  nature  of  raw 
water  collds  and  fundamental  aspects  of  water 
treatment  such  as  coagulation  and  stages  of  floc- 
culation  are  reviewed.  The  nature  of  zeta  poten- 
tial, its  variations  on  colloidal  particles,  zeta 
potential  control,  and  the  determination  of  elec- 
trophoretic  mobility  and  zeta  potential  are 
discussed.  Zeta  potential  control  at  the  Waterford 
N.Y.  plant  is  described.  Hypothesis  on  course  tur- 
bidity and  colloid  removal  is  discussed.  (Bean- 
AWWA) 
W72-03702 


SAND  FILTRATION  OF  ALGAL  SUSPENSIONS, 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Sanitary  En- 
gineering. 

J.  A.  Borchardt,  and  C.  R.  O'Meua. 
Journal  of  the  American  Water  Works  Associa- 
tion, Vol  53,  No  12,  p  1493-1502,  December  1961. 6 
fig,  3  tab,  10  ref. 

Descriptors:  'Water  treatment,  *Algae,  ♦Filtra- 
tion, Head  loss,  Filters,  *Scenedesmus,  Floccula- 
tion.  Water  pollution  treatment. 

Filtration  of  both  algal  and  flocculent  particles 
through  sand  beds  was  tested.  Eight-foot  plex- 
iglass filters  with  inside  diameter  of  3  3/8  in  were 
utilized  with  Ottawa  sand  divided  in  three  frac- 
tions, graded  by  microscopic  measurements.  All 
runs  were  made  after  tapping  the  filters  to  produce 
porosity  of  40%.  Algae  of  genera  Scenedesmus, 
Ankistrodesmus  and  Anabaena  were  cultured  with 
inorganic  salts,  aerated  and  temperature  con- 
trolled. Head  losses  throughout  the  beds  were 
determined  by  7  piezometer  tubes,  and  algae  sam- 
ples were  counted  with  an  electronic  particle 
counter.  Minimum  removal  efficiencies  of  33,  22 
and  10%  were  produced  by  the  three  sand  sizes 
0.316,  0.397,  and  0.524  mm  respectively.  Removal 
of  the  stringy  Anabaena  consistently  was  higher 
than  of  the  smaller  more  compact  Ankis- 
trodesmus. Algal  removal  in  every  case  decreased 
with  time  to  a  constant  minimum  value.  Significant 
numbers  of  algae  were  found  in  every  sample 
throughout  the  research.  Head  loss  increase  was 
linear  with  time  throughout  the  greater  part  of 
each  run.  Functionally,  the  behavior  of  the  filter 
bed  is  the  same  in  the  removal  of  either  flocculant 
or  non-flocculant  particles.  Some  surface  straining 
takes  place  followed  by  continuous  uniform 
removal  with  depth.  The  presence  of  flocculent 
material  assists  in  the  entrapment  of  algae  cells, 
therefore  multiple  additions  of  chemicals  and  con- 
trolled flocculation  may  be  more  important  than 
sedimentation  capacity.  Addition  of  chemicals  to 
the  filter  influent  might  be  best.  (Bean-AWWA) 
W72-03703 


greater  flow  rates.  Backwash  water  is  usually 
below  2%  and  often  1%  of  gross  output.  A  coarse- 
grained filter  medium  with  a  relatively  high  alum 
feed  will  produce  a  filtrate  as  clear  as  that 
produced  by  a  fine-grained  medium  at  a  relatively 
low  alum  feed,  until  the  filter  breaks  through. 
Breakthrough  can  be  controlled  if  enough 
polyacrylamide  or  activated  silica  is  fed  to  the 
water  as  it  enters  the  filter.  This  causes  improve- 
ment in  quality  but  increase  in  head  loss.  Mixing  of 
sand  with  anthracite  to  levels  of  several  inches  is 
mentioned.  In  discussion,  Mr.  Thomas  R.  Camp 
pointed  out  that  anthracite,  with  a  specific  gravity 
of  1 .4-1 .6  must  have  a  grain  size  of  2  to  3  times  that 
of  sand  with  specific  gravity  of  2.65  to  be  lifted 
equally  at  the  same  wash  rate.  Therefore  to  avoid 
mixing,  the  size  of  the  bottom  anthracite  should  be 
something  less  than  three  times  the  top  size  of 
sand.  (Bean-AWWA) 
W72-03704 

THREE  APPLICATIONS  OF  INSTRUMENTA- 
TION AND  AUTOMATION, 

American    Water    Works    Service    Co.,    Inc., 
Philadelphia,  Pa. 
E.  H.  Aldrich. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol  53,  No  11,  p  1371-1386,  Nov.  1961.  6  fig, 
3  ref. 

Descriptors:  'Water  treatment,  'Instrumentation, 
'Automation,  'Design,  'Chemical  analysis,  Com- 
puters, Treatment  facilities. 
Identifiers:  'Chemical  application. 

Instrumentation  in  itself  does  not  provide  automa- 
tion, but  it  is  usually  an  important  element,  provid- 
ing the  sensing  and  activating  mechanism  by  which 
automation  can  be  performed  and  controlled.  Au- 
tomation cannot  take  the  place  of  judgement;  it 
cannot  think;  it  can  perform  many  operations 
which  can  be  scheduled  for  routine  control  reliev- 
ing the  operator  for  other  tasks.  Sensing  units  are 
now  available  for  measuring  residual  chlorine,  pH, 
oxidation-reduction  potential,  conductivity,  al- 
kalinity, fluoride,  turbidity,  color,  hardness,  and 
sludge  densities.  Complete  automation  may  in- 
volve automatic  analyzers  and  computers  in  the 
laboratory  as  well  as  mechanism  for  translating 
laboratory  results  into  action  in  control  of  treat- 
ment procedure.  The  measurement  and  control  of 
physical  items  such  as  pressure,  temperature, 
levels  and  fluid  flow  are  common  throughout 
waterworks.  The  control  of  chemical  features  is 
developing.  The  application  of  instrumentation 
and  automation  in  a  booster  station  installation,  in 
a  well  and  storgae  system  and  in  a  filtration  and 
pumping  plant  are  described.  Several  plants  in 
which  automated  units  of  various  kinds  have  been 
installed  are  listed.  Some  units  are  described,  in- 
cluding automatic  backwash  operation,  master 
control  panel,  and  chemical  feed  panel.  (In  discus- 
sion of  the  paper,  Mr.  K.  F.  Knowlton,  of  Salem- 
Beverly,  Mass.,  describes  automatic  control  of 
dosing  by  various  chemicals)  (Bean-AWWA) 
W72-03706 


EXPERIENCE  WITH  ANTHRACITE-SAND  FTL- 
TERS 

General  Electric  Co.,  Richland,  Wash. 
W.  R.  Conley. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol  53,  No  12,  p  1473-1483,  December  1961.  3 
tab  6  ref. 

Descriptors:      'Water     treatment,      'Filtration, 
'Design,  'Electrolytes,  'Head  loss,  Flow  rates, 
'Filters,  Treatment  facilities. 
Identifiers:  'Activated  silica,  'Dual-media  filters, 
Coagulant  aid,  Backwashing,  Filter  media. 

The  ability  of  six  main  filter  types  to  produce  high- 
quality  water  at  high  rates  and  with  long  filter  runs 
was  measured.  Filters  made  of  6  in  of  0.43  mm  ef- 
fective-size sand  and  24  in  of  0.9  mm  effective-size 
anthracite  were  superior  to  the  other  types.  One 
plant  operated  at  8  gpm/sq  ft.  Air  binding  limited 


WATER  QUALITY  DEFINITIONS  AND 
RESEARCH,  «««_«, 

Geological  Survey,  Washington,  D.C.  Quality  of 
Water  Branch. 
S.  K.  Love. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol  53.  No  11,  p  1366-1370,  Nov.  1961. 

Descriptors:  'Water  treatment,  'Water  quality, 
•Public  health,  'Research,  Water  reuse.  Biological 
processes.  Aquatic  life,  Demineralization,  Filtra- 
tion, Taste,  Odor,  Corrosion. 

Uses  of  the  term  'water  quality'  in  several  fields  is 
discussed,  and  the  kinds  of  research  studies  being 
made  to  satisfy  major  interests  are  outlined.  Quali- 
ty of  natural  waters,  water  quality  in  public  health, 
in  industry,  in  agriculture  and  in  wildlife  manage- 
ment, and  water  reuse  are  discussed.  Research 
should  include  geochemical  research,  study  of 


what  happens  to  radioactive  wastes  discharged  un- 
derground, study  of  biologic  processes  in  streams 
and  lakes  and  plankton,  and  the  role  of  aquatic  or- 
ganisms in  the  translocation  of  suspended  and  dis- 
solved constituents.  The  most  common  means  of 
purification  of  water,  research  on  demineraliza- 
tion of  water,  the  detergents  industry's  search  for 
a  'soft'  material,  and  the  search  for  safe  disposal 
of  radioactive  materials  are  described.  Faster 
methods  of  determining  filtrability  of  water  are 
needed,  also,  improved  methods  for  removing 
taste  and  odors  and  more  efficient  means  of  re- 
tarding corrosion  and  preventing  incrustation  of 
water  mains.  (Bean-AWWA) 
W72-03707 


CALCINATION  TECHNIQUES, 

Black  and  Associates,  Inc.,  Gainesville,  Fla. 
W.  B.  Crow. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol  52,  No  3,  p  322-326,  March  1960.  2  fig,  1 
tab,  7  ref. 

Descriptors:    'Water   treatment,    'Calcium   car- 
bonate, 'Sludge,  'Lime,  Water  softening.  Hard- 
ness (Water). 
Identifiers'.  Calcination,  Kilns. 

Recalculation  of  softening  plant  sludge  is  a 
process  in  which  the  sludge,  concentrated  in  a  cen- 
trifuge to  at  least  60  per  cent  solids,  is  burned  at 
2,000  F,  the  calcium  carbonate  and  magnesium 
hydroxide  present  being  converted  to  oxides.  The 
carbon  dioxide  released  is  often  used  in  the  watet 
treatment  process.  From  each  pound  of  quicklime 
used  in  treatment  approximately  2.6  lb  of  calcium 
carbonate  is  usually  obtained,  from  which  1.24  It 
of  lime  is  recovered  by  calcination,  a  production 
of  20-25  per  cent  excess  lime.  Principal  factors  af- 
fecting the  economics  of  recalculation  an 
discussed.  The  three  principal  systems  for  recal- 
culation of  softening  sludge  are:  the  rotary  kiln, 
pellet-seeding  calciner,  and  the  flash  calcine 
operation  of  the  rotary  kiln  type  and  the  pellet 
seeding  type  are  discussed,  and  some  results  of  th« 
latter  at  the  Gainesville  Ga.  plant  are  noted.  (Bean 
AWWA) 
W72-03716 

ADVANCES  IN  WATER  SUPPLY  TECHNOLO 
GY, 

Infilco,  Tucson,  Ariz. 

A.  A.  Kalinske. 

Journal  of  the  American  Water  Works  Associa 

tion,  Vol  52,  No  2,  p  199-204,  Feb.  1960.  1  fig. ' 

ref. 

Descriptors:  'Water  treatment,  'Research,  'Sta« 
dards.  Solids  contact  processes,  Mixing,  Sedimen 
tation,  Flocculation,  Electrolytes,  Filters,  Wate 
reuse,  Water  purification. 

Many  processes  have  not  changed  much  in  fift 
years.  Reasons  for  the  slow  progress  are:  (1)  Ii 
adequate  fundamental  research  in  the  universitie 
and  government  laboratories.  (2)  Promulgation  o 
old  techniques  and  standards  by  regulatory  aget 
cies,  and  slowness  of  some  of  those  charged  wit 
enforcement  to  accept  new  ideas,  or  even  to  pit 
vide  means  for  the  testing  of  new  techniques  an 
equipment.  (3)  Lack  of  enough  interest,  on  the  pai 
of  many  consulting  engineers,  to  study  and  look  I 
new  techniques  and  equipment  until  someone  ell 
has  done  the  pioneering.  The  criticism  is  neither  < 
conservatism  nor  engineering  caution;  rather,  it  i 
directed  at  the  lack  of  a  framework  within  which 
new  technique  can  be  evaluated  and  the  relying  o 
someone  else  to  try  it  first.  Mentioned  are  tl 
solids-contact  process  vs  conventional  mixing  an 
sedimentation;  the  more  effective  turbine  floca 
lation  vs  paddle  mixing,  chemical  pretreatmo 
with  activated  silica  or  polyelectrolytes.  each  ( 
which  should  be  studied  individually;  filter  desigj 
little  changed  in  40  years;  hydraulics  and  airwasl 
and  the  greater  role  for  desalinization  and  wat 
reclamation.  (Bean-AWWA) 
W72-03717 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 
Water  Treatment  and  Quality  Alteration — Group  5F 


MANGANESE  REMOVAL  BY  OXIDATION 
WITH  POTASSIUM  PERMANGANATE, 

Wilkinsburg-Pennsylvania  Joint  Water  Authority. 
R.  B.Adams. 

journal  of  the  American  Water  Works  Associa- 
tion, Vol  52,  No  2,  p  219-228  Feb.  1960.  6  tab,  9 
ref. 

Descriptors:  'Water  purification,  'Manganese, 
'Hydrogen  ion  concentration,  'Oxidation, 
Zhlorine,  'Electrolytes,  'Activated  carbon,  Filtra- 
ion,  Water  treatement. 

identifiers:  'Chlorine  dioxide,  'Potassium  per- 
il anganate. 

Complete  manganese  removal  by  increased  pH 
equired  pH  range  of  9.4  -  9.6  and  carbonate  coat- 
ng  of  sand  grains  resulted.  Oxidation  by  chlorine 
lioxide  required  pH  range  of  8.5  -  9.0  but  car- 
>onate  deposition  and  sand  was  excessive.  The 
ipeed  of  reaction  allowed  about  65%  of  the  man- 
ganese to  be  removed  in  the  sedimentation  basins, 
'otassium  permanaganate  rapidly  oxidized  man- 
ganese in  pH  range  7.2  -  8.3.  oxidation  was  so  rapid 
hat  the  oxidized  products  are  removed  in  the 
:oagulation  process.  Theoretically  for  each  1.0 
>art  of  Mn+  +  ,  1.9  parts  of  KMn  04  would  be 
equired  to  produce  oxidation.  Use  of  prechlorina- 
ion  to  0.3  - 1.0  pprn  total  available  chlorine  allows 
ise  in  the  plant  of  1.0  - 1 .2  ppm  permanganate  for 
:ach  parts  of  soluble  manganese  in  the  raw  water, 
'ilterability  of  electrolyte  treated  water  results  in 
onger  filter  runs,  and  no  additional  cost,  because 
>f  reduction  in  alum  required.  Activated  silica  was 
ised  four  years  but  changed  to  Hagan  HCA  =  18  - 
wlyelectrolyte  when  it  became  available  about 
957,  primarily  because  of  ease  of  handling  and 
eeding.  (bean-AWWA) 
V72-03718 


EVALUATION  OF  LABORATORY  METHODS 
?OR  ANALYSIS  OF  HEAVY  METALS  IN 
WATER, 

iobert  A.  Taft  Sanitary  Engineering  Center,  Cin- 

:innati,  Ohio. 

?or  primary  bibliographic  entry  see  Field  05A. 

V72-03719 


EFFECTS  OF  ACCUMULATED  LIME-SOFTE- 
1ING  SLURRY  ON  MAGNESIUM  REDUCTION, 

Jaint  Louis  County  Water  Co.,  University  City, 

lio. 

'.  L.  Tuepker,  and  H.  O.  Hartung. 

ournal  of  the  American  Water  Works  Associa- 

ion,  Vol  52,  No  1 ,  p  106-1 16,  January  1960.  6  fig,  6 

ah,  13  ref. 

iescriptors:     'Water    treatment,     'Magnesium, 
'Calcium,  'Water  softening,  Hardness  (Water), 
dentifiers:  'Lime  slurry. 

Magnesium  as  well  ad  calcium  precipitation  by 
ime  softening  is  increased  when  the  softening  oc- 
:urs  in  the  presence  of  accumulated  softening  slur- 
y.  Magnesium  concentration  remaining  will  not 
irecipitate  in  140  F  water  heaters  and  will  not 
equire  recarbonation.  Slurry  concentration 
ihould  be  about  5  per  cent  and  virtually  free  of  ac- 
ivated  silica,  coagulant  or  turbidity.  A  mixing  time 
)f  about  30  minutes  for  contact  is  required.  Lime 
losage  required  should  not  exceed  the  raw-water 
ilkahnity  plus  34  ppm.  A  greater  quantity  of 
suspended  softening  solids  is  required  for  im- 
>roved  magnesium  precipitation  than  for  im- 
>roved  calcium  precipitation.  (Bean-AWWA) 
V72-03722 


ADVANCES  IN  THE  USE  OF  FLUOSPAR  FOR 
FLUORIDATION, 

>ublic  Health  Service,  Washington,  D.C. 

?.  J.  Maier. 

lournal  of  the  American  Water  Works  Associa- 

ion  Vol  52,  No  1,  p  97-105,  Jan  1960.  3  fig,  1  tab, 

I  ref. 

Descriptors:    'Water    treatment,    'Fluoridation, 
i*ublic  health,  Maryland,  Water  purification, 
[dentifiers:  'Fluospar,  Bel  Air  (Md). 


More  than  34,000,000  persons  in  the  U.S.  are  using 
artificaUy  fluoridated  water.  Fluorspar  is  the  prin- 
cipal source  of  commercial  fluoride,  the  commer- 
cial grades  containing  85-98%  calcium  fluoride. 
Most  economical  treatment  is  by  dissolving 
fluospar  at  the  treatment  plant  in  alum  solution. 
Vigorous  stirring  is  required  for  about  2  hours. 
(Fluospar  is  also  the  principal  raw  material  in  the 
manufacture  of  various  fluorides.)  Process,  and 
application ,  of  fluorspar  at  the  Bel  Air,  Md.  water- 
plant  is  described;  also  suitability  for  larger  plants 
is  discussed,  and  suitable  design  of  units  for  large 
plant  is  indicated.  (Bean-AWWA) 
W72-03724 


STUDY  OF  SHORT  FILTER  RUNS  WITH  LAKE 
MICHIGAN  WATER, 

Public  Health  Service,  Chicago,  DJ. 
M.  B.  Garnet,  and  J.  M.  Redemacher. 
Journal  of  the  American  Water  Works  Associa- 
tion, Vol  52,  no  1,  p  137-152,  Jan  1960. 4  fig,  6  tab, 
5  ref. 

Descriptors:   'Water  purification,  'Water  treat- 
ment,   'Filtration,   Flocculation,   Sedimentation, 
♦Electrolytes,  Sulfates. 
Identifiers:  'Ferrous  sulfate,  Alum. 

Selected  data  and  analyses  are  presented  from  a 
study  of  short  filter  runs  on  Lake  Michigan  water 
in  12  filter  plants,  37  percent  of  all  runs  being  less 
than  20  hours.  The  most  significant  organism  ex- 
hibiting filter  clogging  tendencies  was  Tabellaria. 
Turbidity  of  settled  water  not  a  significant  factor. 
Adequate  flocculation  and  sedimentation  shown  to 
be  needed,  throughout  all  ranges  up  to  design 
capacity.  Marked  increases  in  filter  runs  were  ex- 
perienced (in  one  plant)  when  ferrous  sulfate  was 
substituted  for  alum.  Need  of  a  satisfactory  quan- 
titative treatment  index  to  replace  the  qualitative 
measurements  now  in  use  is  demonstrated.  The 
use  of  polyelectrolytes  should  be  more  thoroughly 
investigated  as  supplementary  treatment  during 
short  filter  run  periods.  (Bean-AWWA) 
W72-03726 


PHYSIOLOGICAL  AND  HEALTH  ASPECTS  OF 
WATER  QUALITY. 

American  Water  Works  Association,  N.Y.  Task 
Group  2760P. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol.  53,  No.ll,  p.1354-1360,  November  1961. 
24  ref. 

Descriptors:  'Water  purification,  'Public  health, 
'Standards,  'Physiological  ecology,  'Viruses, 
'Organic  matter,  'Toxicity,  Pesticides,  Insecti- 
cides, Water  quality 

Concentration  limits  for  seven  items  were  added 
to  the  1961  Drinking  Water  Standards  (not  in- 
cluded in  the  1946  edition)  but  other  impurities 
were  not  mentioned  because  their  physiologic  and 
health  aspects  are  not  known.  An  increasing  field 
of  new  pollutants  cannot  be  totally  excluded  from 
water  supplies  and  must  be  removed  in  water 
treatment.  The  actual  hazard  of  some  viruses,  or- 
ganic contaminants,  insecticides  and  pesticides, 
and  certain  heavy  metals  are  unknown.  There  is 
lack  of  knowledge  from  which  limiting  criteria 
may  be  set  regarding  some  potentially  toxic  chemi- 
cals or  excessive  amounts  of  some  common 
minerals.  The  physiologic  effects  of  consuming, 
over  a  long  time,  many  potentially  toxic  materials 
are  not  known.  Many  chemical  constituents  such 
as  those  composing  Carbon  chloroform  extract 
have  never  been  identified.  Development  of  im- 
proved technology  for  water  quality  control 
should  be  accepted  as  a  challenge  by  the  scientist 
and  engineer  both  in  and  outside  the  water  utility 
field.  (Bean-AWWA) 
W72-03745 


ALGAE  AND  OTHER  INTERFERENCE  OR- 
GANISMS IN  WATER  SUPPLIES  OF  CALIFOR- 
NIA, 

Robert  A.  Taft  Sanitary  Engineering  Center,  Cin- 
cinnati, Ohio. 

For  primary  bibliographic  entry  see  Field  05 A. 
W72-03746 


ACTIVATED  CARBON  FOR  TREATMENT  OF 
CONDITIONS  ATTRIBUTED  TO  SYNTHETIC 
DETERGENTS, 

West  Virginia  Pulp  and  Paper  Co.,  New  York.  In- 
dustrial Chemical  Sales  Div. 
E.  A.  Sigworth. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol.  53,  No  8,  p  1003-1006,  August  1961.  1 
tab,  1  ref. 

Descriptors:  'Water  treatment,  'Detergents, 
'Taste,  'Foaming,  'Activated  Carbon,  'Water 
pollution  treatment,  Water  purification,  Al- 
ky beazene  sulfonates. 

Synthetic  detergent  sales  equal  3.6  billion  pounds 
per  year.  Alkyl  benzene  sulfonate  is  most  widely 
used  in  house-hold  detergents  and  is  responsible 
for  the  foaming  tendency.  It  constitutes  10  to  35% 
of  the  total  formulation;  the  remainder  consists  of 
builders  which  may  be  plain  water,  phosphates, 
sulfates,  or  other  compounds.  None  of  the  com- 
pounds are  considered  toxic  to  humans  in  the  con- 
centrations likely  to  be  present  in  a  water  supply; 
therefore  synthetic  detergents  cannot  be  con- 
strued as  a  health  hazard.  Foam  and  flavor  are  the 
problems.  Activatedc  carbon  can  control  both 
foam  and  flavor  with  plant  dosages  of  1  to  2  ppm 
of  carbon  per  lppm  of  detergent.  Cost  of  control 
therefore  is  not  excessive.  It  is  suggested  that 
plants  facing  a  potential  synthetic  detergent 
problem  provide  feeding  capacity  for  up  to  50  ppm 
of  activated  carbon,  at  maximum  capacity.  The 
problem  is  most  apt  to  occur  in  dry  weather  when 
stream  flows  are  low  and  water  demands  are  at 
maximum.  (Bean  -  AWWA) 
W72-03748 


ELECTROPHORETIC  STUDIES  OF  SLUDGE 
PARTICLES  PRODUCED  IN  LIME-SODA  SOF- 
TENING, 

Florida  Univ.,  Gainesville.  Dept.  of  Chemistry. 
A.  P.  Black,  and  R.  F.  Christman. 
Journal  of  the  American  Water  Works  Associa- 
tion, Vol  53,  No.  6,  p.737-747,  June  1961.  8  fig.,  7 
tab.,  14  ref. 

Descriptors:  'Water  treatment,  'Water  softening, 
'Electrophoresis,  'Sludge,  'Zeta  potential,  'Elec- 
trolytes, Calcium  carbonate,  Magnesium  hydrox- 
ide, Lime,  Sodium  compounds. 
Identifiers:  Coagulant  aid. 

Zeta  potential  of  Mg  (OH)2  was  positive 
throughout  entire  pH  range  of  lime-soda  softening. 
CaC03  was  negative  in  the  absence  of  magnesium, 
but  became  less  negative  and  finally  positive  with 
increasing  ratio  of  magnesium  to  calcium.  Zeta 
potential  of  CaC03  particles  was  also  reversed  to 
positive  values  when  MgC12  was  added  after  sof- 
tening. Multivalent  ions  will  affect  the  zeta  poten- 
tial of  floe  particles.  Anionic  aids  were  found  to  in- 
crease the  negative  zeta  potential  of  CaC03  floe 
particles,  whereas  catiomc  aids  had  the  opposite 
effect,  reducing  and  finally  reversing  the  zeta 
potential  of  CaC03  particles  from  negative  to 
positive.  A  nonionic  aid  had  no  effect  on  particle 
mobility  and  little  effect  on  coagulation  and 
settling.  (Bean-AWWA) 
W72-03756 


TEST  PROGRAM  FOR  FILTER  EVALUATION 
AT  HANFORD, 

General  Electric  Co.,  Richland,  Wash. 
W.  R.  Conley,  and  R.  W.  Pitman. 
Journal  of  the  American  Water  Works  Associa- 
tion, Vol.  52,  No.  2,  pp.205-214,  Feb.  1960.  3  figs., 
7  tabs.,  2  ref  s. 
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Field  05-WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5F— Water  Treatment  and  Quality  Alteration 


Descriptors:  'Water  purification,  'Filtration,  'Fil- 
ters, Sands,  Washington,  Turbidity. 
Identifiers:  Anthracite,  Dual-media  filters,  Han- 
ford  (Wash). 

A  filter  evaluation  program  is  reported  conducted 
at  Hanford,  Washington  by  using  various  laborato- 
ry filters,  with  sand,  anthracite  and  combinations 
of  the  two  filter  media.  Sand  alone  or  anthracite 
alone  did  not  meet  criteria  desired  but  the  two 
together  did  meet  criteria.  The  best  combination 
found  was  8  in.  of  30-40  mesh  sand  and  22  inc.  of  6- 
18  mesh  anthracite.  Data  were  obtained  at  2  to  35 
gpm/sq.  ft.  The  upper  limit  for  Columbia  River 
water  was  nearly  10  gpm/sq.  ft.  Extremely  low  tur- 
bidity readings  were  reported,  however,  these 
were  not  correlated  with  the  standard  Jackson 
(Jtu)  units.  (Bean  -  AWWA) 
W72-03759 

MECHANICAL  AERATION  SYSTEMS  FOR 
RIVERS  AND  PONDS, 

Littleton  Research  and  Engineering  Corp.,  Mass. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-03781 

DENTAL  CARIES  PREVALENCE  IN  5-YEA- 
R-OLD CHILDREN  FOLLOWING  FIVE  AND  A 
HALF  YEARS  OF  WATER  FLUORIDATION  IN 
BIRMINGHAM, 

Birmingham   Univ.   (England).   Dept.   of  Dental 

Health 

J.  F.  Beal,  and  P.  M.  C.  James. 

Brit  Dent  J.  130  (7):  284-288.  Illus.  1971. 

Identifiers:  Birmingham,  Caries,  Children,  Dental, 

England,  Fluoridation,  Old,  Prevalence,  Years. 

Children  from  2  areas  of  the  city  showed  signifi- 
cant reductions  in  their  dental  caries  experience.  A 
control  group  of  children  consuming  unfluoridated 
water  maintained  a  fairly  constant  level  of  dental 
caries  prevalence  over  the  same  period.  The 
problems  in  the  interpretation  of  dental  caries 
reductions  due  to  fluoride  in  different  age  groups 
are  discussed.-Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-03820 


QUALITY  IMPROVEMENTS  RESULTING 
FROM  INDUSTRIAL  NEEDS  AT  HOPEWELL, 

Old  Dominion  Water  Corp.,  Hopewell,  Va. 
E.F.  Eld.andM.E.  Flentje. 
Journal  of  the  American  Water  Works  Associa- 
tion, Vol  53,  No  3,  p  283-287,  March  1961.  2  tab. 

Descriptors:  'Water  treatment,  'Iron,  'Maganese, 
♦Color,  'Coagulation,  Chlorination,  Lime,  Instru- 
mentation, Hydrogen  iron  concentration,  Odor, 
Activated  carbon,  Water  quality,  'Industrial 
water. 

A  plant  producing  nitrocellulose  of  premium  grade 
uses  almost  25  mgd.  A  water  quality  more  strin- 
gent than  most  public  supplies  was  needed. 
Desired  quality  values  were  maximums  on  iron 
and  manganese  0.02  and  0.005  ppm  respectively, 
color  maximum  1,  plug  point  of  4  in.  diam.  stan- 
dard glass  fiber  filter  minimum  of  200  gals  at  50 
psi.  Quality  desired  was  produced  after  adoption 
of  a  program  consisting  of  prechlorination  to  4 
ppm  free  residual,  lime  application  for  pH  of  6.2., 
alum  coagulation  aided  by  activated  silica,  lime  to 
increase  pH  on  top  of  filters  to  8.2-8.4,  post- 
chlorination,  or  dechlorination  with  sulfur  dioxide 
as  required,  final  pH  correction  with  lime  if 
needed,  and  development  of  laboratory  and  plant 
recording  instruments  for  control.  In  recent  years 
the  water  plant  has  been  plagued  with  odor  which 
is  treated  with  activated  carbon.  Serious  con- 
sideration is  being  given  to  installation  of  carbon 
filters  for  domestic  service  only.  (Bean-AWWA) 
W72-03822 

VIRUSES,  AMEBAS  AND  NEMATODES  AND 
PUBLIC  WATER  SUPPLIES, 

Robert  A.  Taft  Sanitary  Engineering  Center,  Cin- 
cinnati, Ohio. 


S.  L.  Chang. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol.  53,  No.  3,  p  288-2%,  March  1961.  23  ref. 

Descriptors:  'Water  treatment,  'Water  quality, 
'Viruses,  'Nematodes,  'Salmonella,  'Shigella, 
♦Diseases,  'Chlorination,  Filtration,  Public  health. 

Various  viruses  and  their  roles  in  outbreaks  of  in- 
fectious hepatitis,  poliomyelitis  etc.  are  discussed, 
also  the  endameba  histolytica  and  free  living 
amoebas.  Knowledge  regarding  nematodes  is 
reviewed,  starting  with  Cobbs'  finding  them  in 
great  numbers  in  slow  sand  filters.  They  have  been 
found  in  most  slow  sand  filters  tested,  but  few  are 
found  in  rapid  filters.  The  nematodes  themselves 
have  no  health  significance,  but  they  are  capable 
of  ingesting  Salmonella  and  Shigella,  and  the  in- 
gested pathogens  may  survive  even  after  the  ne- 
matodes have  been  immobilized.  The  most  practi- 
cal method  for  preventing  nematode  infestation  is 
to  prechlorinate  raw  water  to  a  free  residual  of  0.4- 
0.5  ppm  for  6  hr.  Although  many  nematodes  may 
not  be  killed,  they  are  sufficiently  affected  that 
they  cannot  swim,  therefore,  they  settle  out  in  the 
flocculation  process.  (Bean-AWWA) 
W72-03823 


addition,  the  effects  of  polyelectrolyte  coagulant 
aids  on  zeta  potential  and  on  coagulation  were 
determined.  The  polyelectrolyte  series  utilize  eight 
coagulant  aids,  including  six  commercial  products, 
starch  and  caustic  starch.  An  amount  of  alum 
equivalent  to  several  times  the  base-exchange 
capacity  of  the  clay  suspension  was  required  to 
neutralize  the  particle  charge.  Clarification  was 
best  in  the  range  pH  7.5-8.5  where  the  particles 
were  negative,  rather  than  at  pH  values  where  the 
particle  charge  had  been  neutralized.  All  eight 
coagulant  aids  used  with  alum,  could  be  made  to 
improve  or  inhibit  coagulation  by  selection  of 
dosages  of  alum  and  aid.  As  in  the  coagulation  at 
different  pH  values,  final  particle  charges  could 
not  be  correlated  with  residual  turbidities.  (Bean- 
AWWA) 
W72-03826 


EFFECT  OF  FISH  POISONS  ON  WATER  SUP- 
PLIES, PART  2  -  ODOR  PROBLEMS, 

Robert  A.  Taft  Sanitary  Engineering  Center,  Cin- 
cinnati, Ohio. 

For  primary  bibliographic  entry  see  Field  05C. 
W72-03828 


REMOVAL  OF  ALGAE  BY  MICROSTRAINERS, 

Ontario  Water  Resources  Commission,  Toronto 
(Ontario). 
A.  E.  Berry. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol  53,  No  12,  p  1503-1508,  December  1961.  2 
ref. 

Descriptors:  'Water  treatment,  'Algae,  Filtration, 
♦Slime,  ♦Ultraviolet  radiation,  ♦Treatment  facili- 
ties, Filters. 
Identifiers:  'Microstrainers,  Hypochlorites. 

Microstrainers  may  serve  as  the  sole  filtration 
process,  as  treatment  ahead  of  both  slow  and  rapid 
sand  filters,  or  as  filters  of  sewage  and  industrial 
effluents  after  treatment.  They  are  used  on  drink- 
ing water  and  industrial  water.  Selection  of 
microstrainer  must  be  related  to  efficiencies  in 
removal  of  algae  and  economics  in  comparison 
with  other  methods  of  treatment.  Selection  of  ap- 
propriate units  and  design  of  the  installation  must 
be  related  to  the  filterability  index  of  the  water  for 
selection  of  fabric,  and  maximum  capacity  is  de- 
pendent on  maximum  submergence.  In  the  United 
States  12  installations  are  reported  in  use.  In 
Canada  15  installations  are  in  use  or  will  be 
shortly.  Of  these,  13  are  serving  as  the  only  treat- 
ment apart  from  disinfection  and  two  are  used 
ahead  of  rapid  sand  filters.  Some  difficulties  have 
arisen.  Some  units  had  inadequate  means  of  con- 
trolling the  head  loss  through  the  fabric,  which 
was  damaged.  Washwater  pressures  were  not  ef- 
fectively controlled,  sliming  and  binding  of  the 
fabrics  required  treatment  with  sodium 
hypochlorite  or  other  chemicals  and  it  has  been 
found  desirable  to  equip  all  units  with  ultra-violet 
lights  and  to  operate  them  continuously.  Blinding 
of  the  fabric  has  been  encountered  from  some 
cause  other  than  slimes.  The  cause  remains  to  be 
determined.  (Bean-AWWA) 
W72-03824 

ELECTROPHORETIC  STUDIES  OF  TURBIDI- 
TY REMOVAL  BY  COAGULATION  WITH 
ALUMINUM  SULFATE, 

Florida  Univ.,  Gainesville.  Dept.  of  Chemistry. 
A.  P.  Black,  and  S.  A.  Hannah. 
Journal  of  the  American  Water  Works  Associa- 
tion, Vol  53,  No  4,  p  438-452,  April  1961.  9  fig,  2 
tab,  21  ref. 

Descriptors:  'Water  treatment,  'Electrophoresis, 
'Electrolytes,  'Clays,  'Turbidity,  'Coagulation, 
'Zeta  potential,  Hydrogen  ion  concentration. 
Identifiers:  Aluminum  sulfate,  Coagulant  aid. 

The  relationship  of  particle  zeta  potential  and 
coagulation  in  dilute  clay  suspensions  was  in- 
vestigated as  alum  dosage  and  pH  were  varied.  In 


TREATMENT  APPLICATION  POINTS  FOR  AC- 
TIVATED CARBON, 

West  Virginia  Pulp  and  Paper  Co.,  Tyrone,  Pa. 
A.  Y.  Hynshaw. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol  54,  No  1,  p  91-98,  January  1962.  4  fig,  5 
tab,  12  ref. 

Descriptors:  'Water  treatment,  'Activated  car- 
bon, 'Taste,  'Odor,  'Phenols,  'Viruses,  'Toxici- 
ty, 'Organic  matter,  'Coagulation. 

The  effects  of  activated  carbon  application  are  not 
only  taste  and  odor  control;  it  will  increase  the 
sparkle  of  water,  remove  viruses,  absorb  herbi- 
cides, insecticides,  and  detergents,  improve 
coagulation  and  reduce  the  chlorine  demand  of  the 
water.  Adsorption  of  some  compounds,  such  as 
phenol,  is  difficult  at  pH  values  greater  than  8  but 
easy  below  that  value.  At  Fort  Wayne,  40  ppm  car- 
bon did  not  seem  to  change  the  odor  when  applied 
with  the  softening  chemicals,  but  when  the  carbon 
was  applied  to  the  raw  water  a  palatable  water 
resulted.  The  carbon  should  be  applied  at  a  point 
where  maximum  adsorption  conditions  prevail.  In 
general  less  carbon  will  produce  a  palatable  water 
when  applied  before  chlorination  rather  than  after 
chlorination.  Selection  of  the  point  of  applying 
carbon  should  be  studied  for  maximum  efficiency 
of  plant  operation.  In  an  emergency  it  may  be  ap- 
plied at  several  points,  particularly  at  filter  en- 
trance. (Bean-AWWA) 
W72-03829 


REMOVAL  OF  ABS  FROM  WATER  BY 
CHLORIDE  ANION  EXCHANGE, 

Diamond  Alkali  Co.,  Redwood  City.  Calif. 
Western  Div. 

I.  M.  Abrams,  and  S.  M.  Lewon. 
Journal  of  the  American  Water  Works  Associa- 
tion, Vol  54,  No  5,  p  537-543,  May  1962.  3  fig,  1 
tab,  9  ref. 

Descriptors:  'Water  treatment,  'Organic  matter, 
♦Detergents,  ♦Resins.  ♦Ion  exchange.  'Water  pol- 
lution treatment,  ♦Alkylbenzene  sulfonate. 

Alkylbenzene  sulfonate  (ABS)  was  more  effec- 
tively removed  with  chloride  form  resins  than  with 
hydroxide  forms.  Columnar  anion  exchange  offers 
a  convenient  method  for  removing  ABS  from 
water  or  clarified  waste.  Low  concentrations  of 
ABS,  such  as  are  found  in  surface  water,  are  ef- 
fectively removed  by  Resin  S  in  the  chloride  form. 
This  strongly  basic  anion  exchanger,  in  a  column, 
can  remove  as  much  as  350  g/1  of  resin.  The  ABS 
can  be  eluted  from  the  resin  by  a  combination  of  a 
mineral  acid  and  a  polar  solvent.  (Bean-AWWA) 
W72-03830 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 
Water  Treatment  and  Quality  Alteration— Group  5F 


EFFECT  OF  FISH  POISONS  ON  WATER  SUP- 
PLIES, PART  3  -  FIELD  STUDY  AT  DICKIN- 
SON, 

Robert  A.  Taft  Sanitary  Engineering  Center,  Cin- 
cinnati, Ohio. 

For  primary  bibliographic  entry  see  Field  05C. 
W72-03831 


STATUS  OF  FLUORDJATION  IN  THE  UNITED 
STATES  AND  CANADA,  1960. 

American  Water  Works  Association,  New  York. 
Task  Group  2620P. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol  54,  No  5,  p  559-578,  May  1962.  3  fig,  8 
tab. 

Descriptors:    *Water    treatment,    *Fluoridation, 
•Fluorides,  United  States,  Puerto  Rico,  Water 
quality. 
Identifiers:  Canada. 

During  1960,  128  U.S.  communities  served  by  98 
water  systems  initiated  fluoridation.  The  popula- 
tion served  (military  and  civilian)  in  U.S.  totals 
41,169,412,  living  in  2,111  communities,  served  by 
1,172  suppliers.  In  addition  over  7,300,000  people 
are  using  water  that  naturally  contains  0.7  mg/1  or 
more  of  fluoride.  Total  population  using 
Fluoridated  water  therefore  exceeds  48  million, 
representing  about  36%  of  people  using  public 
water  supplies.  60  Canadian  water  supplies  serve 
fluoridated  water  to  1,361,626  people  living  in  82 
immunities.  In  Puerto  Rico  93%  of  the  people 
using  public  water  supplies  receive  fluoridated 
water.  This  is  undoubtedly  the  highest  proportion 
in  the  world  of  people  receiving  this  benefit.  Dur- 
ing 1960  no  new  communities  selected  either  am- 
nonium  silicofluoride  or  fluospar  for  fluoridation. 
Hydrofluosilicic  acid  was  used  by  eight  new  water 
supplies.  There  were  no  serious  shortages  of  any 
luoride  compound.  (Bean-AWWA) 
W72-03832 


EFFECTIVENESS  OF  WATER  TREATMENT 
PROCESSES  IN  VIRUS  REMOVAL, 

Robert  A.  Taft  Sanitary  Engineering  Center,  Cin- 
:innati,  Ohio. 

j.  G.  Robeck,  N.  E.  Clark,  and  K.  A.  Dostal. 
'ournal  of  the  American  Water  Works  Associa- 
ion,  Vol  54,  No  10,  p  1275-1292,  Oct  1962.  1  fig,  5 
ab,  17ref. 

descriptors:  *Water  treatment,  *Public  health, 
■titration,  "Viruses,  "Diseases,  Flocculation, 
Sedimentation,  Flow  rates,  Sanitary  engineering, 
Water  pollution  treatment. 

imall-scale  pilot  plants  were  used  to  study  the 
emoval  of  poliovirus  Type  I  from  water  as  it 
lassed  through  unsaturated  or  water-saturated 
and  at  ground  water  movement  rates  and  through 
i  flocculation-filtration  process  at  rapid  rates.  The 
ilaque  technique  was  used  in  all  virus  assays;  this 
echnique  allows  viruses  to  be  counted  with  about 
he  same  accuracy  as  is  achieved  with  bacterial 
ilate  counts.  Two  feet  of  clean,  well-packed  sand 
emoved  poliovirus  from  water  flowing  at  less 
han  4  ft.  per  day,  and  the  percentage  decreased, 
vith  increased  rates,  until  most  of  the  organisms 
rent  through  at  rapid  filtration  rates.  If  a  low  but 
rell-mixed  dose  of  alum  was  fed  just  ahead  of  fil- 
ers operated  at  6  or  2  gpm  /sq.  ft.,  more  than  98% 
f  the  viruses  were  removed  on  16  in.  of  coarse 
oal  on  8  in.  of  sand.  With  increased  alum  dose  and 
onventional  flocculators  and  settling,  removal  in- 
reased  to  99%.  (Bean-AWWA) 
V72-03833 


IIGH-QLALITY  WATER  PRODUCTION  AND 
IRAL  DISEASE, 

lazen  and  Sawyer,  New  York. 

I.E.Hudson,  Jr. 

ournal  of  the  American  Water  Works  Associa- 

wn,  Vol  54,  No  10,  p  1265-1274,  October  1962.  3 

ig,4tab,  18ref. 


Descriptors:  "Water  treatment,  "Public  health, 
"Water  quality,  "Quality  control,  "Diseases,  "Bac- 
teria, "Viruses,  Microorganisms,  Turbidity,  Man- 
ganese. 

The  treatment  of  water  and  quality  of  tap  water  in 
numerous  cities  were  compared  with  hepatitis  in- 
cidence. Filtration  plants  operated  to  attain  a  high 
degree  of  removal  of  one  impurity  tend  to  accom- 
plish high  removals  of  other  suspended  materials. 
Examples  of  parallelism  in  removal  of  turbidity, 
manganese,  microorganisms  and  bacteria  are 
cited.  Plants  producing  very  clear  water  also  tend 
to  secure  low  bacterial  counts  accompanied  by  low 
incidence  of  viral  disease.  The  production  of  high- 
quality  water  required  striving  toward  high  goals 
as  measured  by  several  criteria.  These  criteria  in- 
clude turbidity,  bacteria,  and  coliform  counts  and 
thorough  chlorination.  The  operating  data  for 
plants  treating  polluted  water  indicate  that  low 
virus  disease  rates  occur  in  cities  where  the  water 
treatment  operators  aim  to  produce  a  superior 
product  rather  than  a  tolerable  water.  (Bean- 
AWWA) 
W72-03834 


BACTERICDDAL  EFFECT  OF  LOW  CONCEN- 
TRATIONS OF  SILVER, 

Robert  A.  Taft  Sanitary  Engineering  Center,  Cin- 
cinnati, Ohio. 

C.  W.  Chambers,  C.  M.  Proctor,  and  P.  W.  Kabler. 
Journal  of  the  American  Water  Works  Associa- 
tion, Vol  54,  No  2,  p  208-216,  Feb  1962.  1  fig,  9 
tab,  Href. 

Descriptors:    "Water    treatment,    "Disinfection, 
"Bactercides,      Phosphates,      Light      intensity, 
Hydrogen  ion  concentrations. 
Identifiers:  "Silver. 

The  effects  of  phosphates,  pH,  light,  cell  concen- 
tration, and  type  of  silver  on  the  bactericidal  ac- 
tion of  silver  was  investigated.  Germicidal  action 
was  related  to  the  concentration  of  silver  ions 
rather  than  to  the  physical  nature  of  the  silver 
from  which  the  ions  were  originally  derived. 
Neither  presence  or  absence  of  light,  nor  change  in 
density  of  test  organisms,  produced  the  discerni- 
ble effect  on  the  bactericidal  action  of  silver. 
Phosphate  tended  to  decrease  germicidal  efficien- 
cy, whereas  increases  in  pH  accelerated  death 
rates.  A  mixture  of  sodium  thiosulfate  and  sodium 
thioglycollate  was  most  efficient  as  a  neutralizer 
of  bactercidal  and  bacteriostatic  actions.  (Bean- 
AWWA) 
W72-03838 


DESIGN  CRITERIA  FOR  DIATOMITE  FIL- 
TERS, 

Johns-Manville  Research  and  Engineering  Center, 
Manville,  N.J. 
G.R.Bell. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol  54,  No  10,  p  1241-1256,  October  1962.  4 
fig,  1  tab,  lOref. 

Descriptors:  "Water  treatment,  "Design,  "Filters, 
"Diatomaceous  earth,  "Water  quality,  Turbidity, 
Iron,  Manganese,  Organic  matter,  Color,  Treat- 
ment facilities. 
Identifiers:  Filter  aid,  Diatomite  filters. 

Design  criteria  for  any  filter  station  must  be  built 
around  the  nature  of  the  turbidity  in  the  water 
supply  and  the  requirements  for  finished  water 
quality.  Until  such  techniques  as  those  advocated 
by  Baumann  and  La  Frenz  have  been  perfected, 
the  best  means  of  providing  design  for  specifica- 
tions for  particular  water  supplies  will  be  through 
pilot  filtration  tests.  Most  diatomite  filters  to  date 
have  been  installed  primarily  to  clarify  water  sup- 
plies of  substantially  good  quality.  Recently  there 
have  been  substantial  advances  in  the  technology. 
Iron  and  manganese  now  appear  to  be  effectively 
removed  in  suitably  designed  systems.  Specially 
processed  filter  aids  have  promise  for  removal  of 
pollutants    and    gross    contaminants    previously 


beyond  the  safe  operating  limits  of  diatomite  fil- 
ters generally.  Controlled  preconditioning  of  the 
filter  feed  is  used  to  increase  effectiveness.  The 
adsorptive  filter  aid  is  mixed  with  the  filter  feed 
and  the  whole  premixed  filter  feed  is  then  pumped 
to  the  filter.  By  such  methods,  processes  for 
removal  of  certain  organic  contaminants,  iron, 
manganese,  and  organic  color  in  water  supplies 
have  considerable  promise.  Considerable  progress 
has  been  made  toward  widening  the  applicability 
of  diatomite  filters.  (Bean-AWWA) 
W72-03916 


OPERATING  EXPERIENCES  AT  PHILADEL- 
PHIA SUBURBAN  TREATMENT  PLANTS, 

Philadelphia  Surburban  Water  Co.,  Bryn  Mawr, 
Pa. 

K.  E.  Shull. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol  54,  No  10,  p  1232-1240,  Oct  1962.  5  tab,  8 
ref. 

Descriptors:      "Water     treatment,      "Filtration, 

"Wells,   "Drought,   "Manganese,  "Iron,   "Taste, 

"Odor,    "Chlorine,    "Activated    carbon,    Water 

quality. 

Identifiers:    "Chlorine   dioxide,    "Permanganate, 

Dual-media  filters. 

One  of  the  world's  largest  privately  owned  water 
companies,  Philadelphia  Surburban,  serves  nearly 
800,000  people  in  49  municipalities  in  a  territory  of 
nearly  300  sq.  miles.  Management  has  a  progres- 
sive attitude  and  in  1958  established  a  separate 
research  department  for  improvement  of  existing 
methods  and  development  of  new  and  better  ones. 
There  are  five  principal  surface  supplies,  with  four 
impounding  dams,  the  water  is  processed  by  three 
water  treatment  plants.  Seven  deep  wells  are  also 
used.  The  effluent  of  all  plants  and  wells  is 
pumped  into  an  interconnected  and  integrated 
system.  Experiences  during  the  drought  of  1957 
are  described;  one  of  the  most  severe  problems 
was  the  high  content  of  manganese  and  iron  and 
odors  in  water  from  the  depleted  Geist  Reservoir 
and  in  Crum  Creek.  Chlorine  would  remove  the 
iron  and  odors;  chlorine  dioxide  removed  95%  of 
the  manganese  and  most  of  the  iron,  but  failed  to 
remove  the  musty,  woody  tastes  and  odors.  The 
latter  were  controlled  by  low  free  residual 
chlorination  and  activated  carbon.  Potassium  per- 
manganate in  2.5:1  ratio  to  manganese  showed 
92.5%  reduction;  also  a  significant  reduction  in 
odor.  At  Pickering,  an  average  of  0.75  ppm  potas- 
sium permanganate,  with  3  ppm  of  carbon  applied 
to  water  leaving  the  settling  basin,  produced  the 
same  threshold  odor  of  3  as  resulted  with  carbon 
dosage  of  12  ppm  alone.  (Bean-AWWA) 
W72-03923 


ANNUAL  REPORT,  1969-1970. 

Sacramento  City  Div.  of  Water  and  Sewers,  Calif. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-03977 


WATER  AND  SAN  DIEGO  COUNTY  GROWTH. 

Western    Management    Consultants,    Inc.,    San 

Diego,  Calif. 

For  primary  bibliographic  entry  see  Field  06D. 

W72-03979 


OPTIMUMS  EN  DIATOMITE  FILTRATION, 

Corps  of  Engineers,  Washington,  D.C. 
R.  L.  La  Frenz,  and  E.  R.  Baumann. 
Journal  of  the  American  Water  Works  Associa- 
tion, Vol  54,  No  7,  p  847-851,  July  1962.  5  fig,  1  ref. 

Descriptors:      "Water     treatment,      "Filtration, 
"Diatomaceous  earth,  "Flow  rates,  "Head  loss. 
Identifiers:    "Diatomite   filters,   Coagulant   aids, 
Filter  aids. 

To  obtain  maximum  gallons  of  potable  filtrate  per 
pound  of  diatomite,  the  diatomite  economy  op- 
timum body  feed  would  be  used.  For  a  given  water 
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and  filter,  this  body  feed  is  a  function  of  the 
amount  of  precoat  used  and  the  terminal  head  loss. 
In  general,  the  optimum  body  feed  decreases  with 
decreasing  amounts  of  precoat  and  increasing  ter- 
minal head  losses.  To  obtain  the  maximum  number 
of  gallons  filtrate  per  run  to  some  terminal  head 
loss,  the  head  loss  optimum  body  feed  should  be 
used.  It  is  a  function  of  the  filter  cake  composition. 
This  optimum  occurs  at  much  higher  body  feeds 
than  the  diatomite  economy  optimum.  Lower  rates 
of  filtration  produce  more  filtrate  per  run  at  a 
given  terminal  head  loss.  The  overall  optimum 
body  feed,  optimum  filtration  rate,  and  optimum 
terminal  head  loss  combine  to  produce  potable 
water  at  the  minimum  cost  per  gallon.  These  op- 
timums are  influenced  by  four  cost  factors:  labor, 
power,  diatomite  and  equipment.  (Bean-AWWA) 
W72-03999 


POLYMER    FLOCCULATION    KINETICS    OF 
DILUTE  COLLOIDAL  SUSPENSIONS, 

California  Inst,  of  Tech.,  Pasadena.  W.  M.  Keck 
Lab.  of  Environmental  Health  Engineering. 
F.  B.  Birkner,  and  I.  J.  Morgan. 
Journal  of  the  American  Water  Works  Associa- 
tion, Vol  60,  No  2,  p  175-191,  February  1968.  12 
fig,  1  tab,  16ref. 

Descriptors:  'Water  treatment,  'Colloids,  ♦Elec- 
trolytes, 'Coagulation,  Sedimentation,  Filtration. 
Identifiers:  'Destabilization. 

Experiments  conducted  under  turbulent  flow  con- 
ditions in  a  stirred-tank-type  reactor  demonstrated 
that  the  flocculation  process  is  the  rate-controlling 
step  in  polymer  destabilization.  At  optimum 
polymer  dosage,  the  apparent  rate  of  decrease  in 
total  particle  concentration  can  be  represented  by 
a  first-order  reaction  equation.  Particle  aggrega- 
tion proceeds  at  a  faster  rate  when  coagulation  is 
induced  by  sodium  chloride  than  when  a  polyelec- 
trolyte  is  used.  Also  salt-coagulated  systems  ap- 
pear to  be  more  resistant  to  deflocculation  than 
polymer-flocculated  systems.  Maximum  particle 
removal  efficiency  occurred  at  the  optimum 
polymer  dosage,  however,  flocculation  did 
proceed  to  a  limited  extent  when  either  overdosed 
or  underdosed  polymer  conditions  prevailed.  Par- 
ticle removal  efficiency  was  greater  with  the  over- 
dosed polymer  condition  than  the  underdosed  con- 
dition only  when  the  systems  were  subjected  to  in- 
tense agitation.  When  an  insufficient  amount  of 
polymer  was  present,  the  extent  of  flocculation 
was  severely  restricted  by  the  limited  number  of 
polymer  bridges  which  could  be  formed.  Com- 
parison of  optical  density  and  total  particle  con- 
centration on  settled  water  revealed  no  obvious 
correlation  between  these  two  parameters, 
primarily  because  the  optical  properties  are  depen- 
dent on  the  size  of  particles  as  well  as  number. 
(Bean-AWWA) 
W72-04000 


PILOT  PLANT  STUDIES  OF  FLOC  BLANKET 
CLARIFICATION, 

Water  Research  Association,  Marlow  (England). 
Plant  Process  Div. 
D.  G.Miller,  and  J.  T.  West. 
Journal  of  the  American  Water  Works  Associa- 
tion, Vol  60,  No  2,  p  154-164,  February  1968.  10 
fig,  9  ref . 

Descriptors:  'Water  treatment,  'Sludge,  'Elec- 
trolytes, 'Turbidity,  'Flow  rates,  Hydrogen  ion 
concentration,  Aluminum,  Iron  compounds,  Floc- 
culation, Pilot  plants. 
Identifiers:  'Sludge  blanket,  'United  Kingdom. 

Whereas  the  horizontal  system  with  prefloccula- 
tion  facilities  is  widely  used  in  the  U.S.,  the 
horizontal  tank  is  fast  disappearing  from  the  water 
utilities  of  the  United  Kingdom.  These  have  a  poor 
reputation  in  British  practice,  largely  because  in- 
adequate preflocculation  facilities  have  been  pro- 
vided. In  pilot  plant  studies  of  floe  blanket 
clarifiers,  blankets  with  aluminum  and  iron  coagu- 
lants, at  rising  velocities  up  to  20  ft/hr  were  main- 


tained. As  expected,  the  floe  carryover  increased 
as  velocity  increased  resulting  in  higher  filter  load- 
ing, reflected  by  increased  Al  or  Fe  content,  tur- 
bidity of  settled  water  and  decreased  length  of 
filter  runs.  Increased  blanket  depths  were  found  to 
improve  separation  efficiency  of  both  iron  and  alu- 
minum systems.  Effects  of  polyelectrolytes  on  the 
floe  blanket  efficiency  are  being  studied.  With  in- 
creased turbidity  values  aluminum  dosages  steadi- 
ly decreased,  although  Al  content  increased,  and 
filter  runs  increased.  With  iron  dosages  increased, 
both  turbidity  and  iron  content  decreased  and 
filter  runs  increased.  Optimum  pH  for  aluminum 
was  6.5  to  7.0.  Ferric  chloride  showed  less  depen- 
dence on  pH;  the  indicated  optimum  was  about  1 
pH  unit  lower  than  for  aluminum.  The  results 
strongly  suggest  that  there  is  room  for  improving 
the  performance  of  existing  clarifiers,  as  well  as 
for  improved  designs  based  on  a  better  un- 
derstanding of  basic  system  behavior.  (Bean- 
AWWA) 
W72-04001 


VIRUS  CONTROL  AT  THE  SANTEE,  CALD7. 
PROJECT, 

Federal  Water  Pollution  Control  Administration, 
Alameda,  Calif.  Central  Pacific  River  Basins  Pro- 
ject. 

J.  C.  MerreU,  and  P.  C.  Ward. 
Journal  of  the  American  Water  Works  Associa- 
tion, Vol  60,  No  2,  p  145-153,  February  1968.  2  fig, 
5  tab,  6  ref. 

Descriptors:  'Waste  water  treatment,  'Reclaimed 
water,      'Recreation,      'Viruses,      'Oxidation, 
•Lagoons,  'Percolation,  Groundwater  recharge, 
Swimming,  Calif omia,  Water  reuse. 
Identifiers:  San  Diego  (Calif). 

Since  1961  the  Santee  County  Water  District  has 
supplied  reclaimed  water  for  use  in  recreational 
lakes  and  as  a  source  of  raw  water  for  a  flow- 
through  swimming  basin.  Programs  for  the  control 
of  virus  contamination  have  been  effective;  the 
most  efficient  bactericidal  and  viricidal  treatment 
was  provided  by  the  oxidation  pond  and  percola- 
tion zone.  These  units  cannot  be  bypassed  in  the 
chain  of  treatment,  thus  providing  safety.  The 
waters  supplied  to  the  swimming  area  were  further 
treated  by  coagulation,  filtration,  and  heavy 
chlorination;  no  virus  was  found  nor  any 
epidemiological  evidence  of  illness.  No  virus  was 
found  in  the  recreation  lake  waters,  which  did  not 
receive  these  treatments.  Exceptional  degree  of 
experience  and  training  necessary  for  laboratory 
personnel  is  noted,  also  the  high  costs  of 
processing  samples  (more  than  $200  each),  and  the 
need  for  a  further  step  for  control,  namely  quan- 
titation of  the  viruses.  (Bean-AWWA) 
W72-04002 


IODINE  FOR  THE  DISINFECTION  OF  WATER, 

Florida  Univ.,  Gainesville. 
A.  P.  Black,  W.  C.  Thomas,  Jr.,  R.  N.  Kinman,  W. 
P.  Bonner,  and  M.  A.  Kein. 
Journal  of  the  American  Water  Works  Associa- 
tion, Vol  60,  No  1,  p  69-83,  January  1968.  9  fig,  6 
tab,  15  ref. 

Descriptors:  'Water  treatment,  'Water  purifica- 
tion, 'Disinfection,  'Potassium  compounds, 
Taste,  Odor,  Hydrogen  ion  concentration, 
Florida,  Halogens. 

Identifiers:  'Iodine,  Gainesville  (Fla),  Lowell 
(Fla). 

Iodine  may  be  applied  to  a  municipal  water  supply 
by  (a)  vaporizing  through  accurately  controlled 
heat  input,  (b)  as  saturated  solution  prepared  by 
slowly  passing  water  through  a  bed  of  crystalline 
iodine  (c)  employing  an  excess  of  an  oxidant  such 
as  chloramine  to  oxidize  the  iodide  ion  (1-1)  to 
HIO.  Three  years  satisfactory  experience  in  appli- 
cation of  iodine  by  method  b  to  the  water  supplies 
of  three  institutions  is  reviewed.  A  trial  application 
of  iodine  by  method  c  to  the  Gainesville  water 
system  is  described.  This  system  has  185  mi  of 
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mains  greater  than  4  in.  in  diameter.  The  water 
supply  is  drawn  from  two  aquifers,  one  407  to  461 
ft  deep  and  the  other  713  to  872  ft  deep.  Per- 
sistence of  the  halogen  in  various  pipes  is  re- 
ported. Freedom  from  tastes  or  odors  in  previous 
usages  is  noted.  A  solution  containing  5  lb/gal  of 
potassium  iodide  was  used,  with  a  small  feed 
pump.  Dosage  was  adjusted  to  provide  a  residual 
of  1  ppm  of  HIO,  expressed  as  iodine.  It  was  ap- 
plied in  the  flume  between  the  recarbonation  basin 
and  the  sand  filters,  chosen  because  of  the  lower 
pH  98.6)  of  the  water  and  the  fact  that  most  of  the 
chlorine  exists  as  the  chloramine;  both  factors 
minimizing  the  possibility  of  forming  iodate. 
Iodination  was  terminated  after  12  hrs  due  to  the 
immediate  presence  of  an  objectionable  taste  and 
odor.  This  had  not  been  predicted  by  laboratory 
test  (Bean-AWWA) 
W72-04003 


COAGULATION   OF  COLLOIDAL   HYDROUS 
MANGANESE  DIOXIDE, 
Cams  Chemical  Co.,  LaSalle,  111. 
H.  S.  Posselt,  A.  H.  Reidies,  and  W.  J.  Weber,  Jr. 
Journal  of  the  American  Water  Works  Associa- 
tion, Vol  60,  No  1 ,  p  48-68,  January  1968. 16  fig,  14 
ref. 

Descriptors:  'Water  treatment,  'Manganese, 
•Coagulation,  'Flocculation,  'Sedimentation, 
•Colloids,  Viscosity,  Aluminum,  Iron  compounds, 
Zeta  potential,  Hydrogen  ion  concentration,  Elec- 
trolytes. 
Identifiers:  'Destabilization,  Polyelectrolytes. 

Coagulation  of  hydrous  Mn02  with  aluminum 
sulfate  and  ferric  sulfate,  surface  characteristics 
of  the  oxide  as  colloidal  stability,  its  sorption  of 
metals  and  its  destabilization,  are  described. 
Destabilization  of  colloidal  manganese  dioxide 
was  readily  effected  by  calcium  ion  over  a  wide 
range  of  pH.  Relatively  small  dosages  of  Ca  are  ef- 
fective in  reducing  dosages  of  cationic  polyelec- 
trolyte  required  for  destabilization,  they  also 
enhance  coagulation  with  Fe  and  Al  in  waters  of 
high  pH.  The  action  of  Ca  is  explained  as  an 
exchange  sorption  of  the  Ca  ions  at  the  hydrous 
Mn02  surfaces.  Ca,  by  itself,  does  not  cause 
charge  reversal  and  subsequent  restabilization, 
even  at  very  high  dosages.  When  cationic 
polymers  are  used  as  primary  coagulants,  in- 
creased dosage  ultimately  leads  to  charge  reversal 
and  subsequent  restabilization.  The  increment 
between  destabilization  and  restabilization  can  be 
relatively  narrow.  Temperature  has  little  or  no  ef- 
fect upon  the  optimum  dosage  for  coagulation  of 
hydrous  Mn02  with  iron  or  aluminum,  but  it  does 
influence  the  growth  of  floe  and  its  sedimentation, 
probably  as  a  result  of  viscosity  effects.  (Bean- 
AWWA) 
W72-04004 


COAGULATION  CONTROL, 

Neptune  Microfloc,  Inc.,  Corvallis,  Oreg. 

W.  R.  Conley,  and  R.  H.  Evers. 

Journal  of  the  American  Water  Works  Association 

Vol  60,  No  2,  p  165-174,  February  1968.  5  fig,  4 

tab,  6  ref. 

Descriptors:    'Water    treatment,    'Coagulation, 

'Filters,  Filtration,  'Automatic  control,  Turbidity, 

•Monitoring,  Oregon. 

Identifiers:   *Jar  Tests,   'Pilot  filters,  Mill  City 

(Ore). 

The  automatic  coagulation  control  system  in  use  at 
a  1-mgd  water  treatment  plant  at  Mill  City,  Oregon 
is  described.  Of  the  methods  of  monitoring  coagu- 
lation in  use  today  (electrophoresis,  jar  tests, 
streaming  current,  and  pilot  filters),  only  the  pilot 
filter  system  measures  directly  the  variable  of  in- 
terest to  the  plant  -  the  filtered  water  turbidity.  The 
pilot  system  provides  early  warning  of  improper 
coagulation  conditions.  It  allows  quick  and  accu- 
rate evaluation  of  coagulant  dosage  changes. 
Coagulation  control  can  be  maintained  even  under 
rapidly  changing  raw  water  conditions.  Chemical 
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dosages  can  be  optimized  and,  therefore,  treat- 
ment costs  minimized  for  the  production  of  plant 
waters  with  desired  effluent  clarity.  The  use  of  the 
pilot  filter  system  to  control  coagulant  and  related 
chemical  dosages  brings  full  automatic  control  of 
water  plant  operation  closer  to  reality.  One  plant 
has  been  operating  for  more  than  a  year.  (Bean- 
AWWA) 
W72-04005 


CHEMICAL    INTERACTION    OF   DISSOLVED 
SILICA  WITH  IRON  (H)  AND  (HI), 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Civil  En- 
gineering. 

J.  E.  Schenk,  and  W.  J.  Weber,  Jr. 
Journal  of  the  American  Water  Works  Associa- 
tion, Vol  60,  No  2,  p  199-212,  February  1968.  10 
fig,  1  tab,  31ref. 

Descriptors:     *Water     treatment,     'Oxidation, 
•Hydrolysis,    *Flocculation,    *Iron,    Filtration, 
Lime,  Hydrogen  ion  concentration. 
Identifiers:  'Activated  silica,  'Coagulant  aid. 

Dissolved  monomelic  silica  has  marked  effects 
upon  rates  of  oxidation  of  ferrous  iron  and  on  the 
hydrolysis  of  ferric  iron.  It  acts  to  catalyze  the  ox- 
idation reaction,  while  it  retards  the  hydrolysis. 
The  interactions  suggest  several  possible  con- 
sequences; Complexes  formed  between  silica  and 
iron  may  alter  solubility  relationships,  allowing 
greater  total  iron  concentrations  than  otherwise 
possible;  The  enhanced  rate  of  oxidation  may 
allow  more  rapid  and  complete  deferrization  of 
iron-bearing  waters,  and  may  explain  differences 
between  field  observations  and  laboratory  studies; 
In  recognition  of  the  role  of  chemical  interaction  in 
coagulation  processes,  the  effects  of  silicic  acid  on 
iron  hydrolysis  may  eventually  help  to  explain  the 
mechanisms  by  which  polymeric-activated  silica 
functions  as  a  coagulant  aid.  (Bean-AWWA) 
W72-04006 


POLIOVIRUS  INACTIVATION  IN  WATER-SO- 
FTENING PRECIPITATION  PROCESSES, 

Maine  Univ.,  Orono.  Dept.  of  Civil  Engineering. 

D.  F.  Wentworth,  R.  T.  Thorup,  and  O.  J.  Sproul. 

Journal  of  the  American  Water  Works  Associa- 
1  tion,  Vol  60,  No  8,  p  939-946,  August  1968.  6  tab, 
,  Href. 

Descriptors:  'Water  treatment,  'Water  softening, 
•Viruses,    'Bacteriophage,    'Hardness   (Water), 
,  Calcium,  Magnesium,  Sodium,  Hydrogen  ion  con- 
centration. 
Identifiers:  'Poliovirus. 

Significant  poliovirus  removal  was  obtained  dur- 
ing the  precipitation  of  calcium  and  magnesium 
hardness.  Excess  lime-soda  softening  of  combined 
Mg  and  Ca  hardness  resulted  in  the  highest  inac- 
tivation,  running  up  to  99.983  percent.  Poliovirus 
was  inactivated  during  the  precipitation  of  Mg 
(OH)2  by  NaOH;  removal  was  related  to  the 
amount  of  Mg  hardness  precipitated,  Straight  lime 
;  softening  was  effective  in  poliovirus  removal  to 
I  about  70  percent  when  bicarbonate  hardness  level 
was  330  ppm,  the  removal  being  in  direct  propor- 
tion to  the  CaC03  precipitated  in  the  range  of  200- 
400  ppm   hardness.   Preformed  CaC03,   in  the 
absence  of  a  counter  ion,  removed  little  or  no 
j  poliovirus.    Preliminary    investigations    indicate, 
[  over  a  90-min  period,  pH  was  not  a  significant  fac- 
l  tor  in  the  inactivation  of  poliovirus  for  the  water 
softening  processes  investigated.  The  poliovirus 
i  removals  correlate  well  with  the  T2  bacteriophage 
i  removals  which  have  been  obtained  by  other  in- 
,  vestigators  for  water  softening.  (Bean-AWWA) 
I  W72-04007 


FILTRATION      OPTIMIZATION      UTILIZING 
POLYPHOSPHATES, 

Tufts  Univ.,  Medford,  Mass. 
C.  V.  Smith,  Jr.  and  S.  J.  Medlar. 
Journal  of  the  American  Water  Works  Associa- 
tion, Vol  60,  No  8,  p  921-938,  August  1968.  7  fig,  3 
tab,  25  ref . 


Descriptors:  'Water  treatment,  'Water  quality, 
•Filtration,  *Head  loss,  'Coagulation,  Turbidity, 
Iron  compounds,  Phosphates. 
Identifiers:  *Filter  aid.  Jar  tests. 

Head  loss  through  a  filter  increases  at  a  lower  rate 
as  more  hexametaphosphate  is  applied.  At  the 
same  time  iron  coagulant  penetrates  deeper  into 
the  bed.  At  high  phosphate  dosage  the  filter 
removes  turbidity  but  not  iron.  Sodium  hex- 
ametaphosphate can  be  used  as  a  filter  aid  to  give 
longer  filter  runs  with  no  reduction  in  filtrate  quali- 
ty. Laboratory  studies  are  necessary  to  determine 
the  limit  of  tolerance  for  a  particular  water  quality 
and  coagulant  concentration.  Trend  of  iron 
removal  in  jar  tests  paralleled  that  in  filters  but  the 
magnitude  was  significantly  different.  Turbidity 
removal  trends  did  not  show  correlation.  Optimum 
iron  removal  by  the  filters  and  in  the  jars  occurred 
at  the  same  phosphate  concentration.  (Bean- 
AWWA) 
W72-04008 


REMOVAL  OF  TRACE  METALS  BY  FOAM 
SEPARATION  PROCESSES, 

Ohio  State  Univ.,  Columbus.  Water  Resources 
Center. 
A.  J.  Rubin. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol  60,  No  7,  p  832-46,  July  1968.  11  fig,  1 
tab,  72  ref. 

Descriptors:  'Water  treatment,  'Metals,  'Foam 
separation,  Iron,  Copper,  Hydrogen  ion  concen- 
tration. Trace  elements,  Heavy  metals. 
Identifiers:  Gas  flow,  Lead. 

Use  of  foam  separation  processes  for  the  removal 
of  iron,  copper  and  lead  from  water  is  discussed. 
Foam  separations  may  be  used  to  remove  aqueous 
metals  and  other  non-surface-active  colligends  by 
several  mechanisms.  Whether  the  removal  process 
is  a  foam  fractionization,  precipitate  flotation,  or 
ion  flotation  depends  primarily  on  the  nature  of 
the  metal-collector  product,  the  sublate.  Factors 
affecting  the  solubility  of  the  sublate,  and  hence 
the  mechanism,  include  the  coordination  behavior 
of  the  metal  toward  the  collector  surfactant,  the 
nature  of  the  collector,  and  the  pH  of  the  solution. 
Valuable  insights  into  the  mechanism  of  metal 
removal  by  foam  separation  processes  can  be  ob- 
tained by  an  understanding  of  the  hydrolytic  reac- 
tions of  the  metal.  Other  variables  that  may  signifi- 
cantly affect  the  removal  process  include  the  rate 
of  gas  flow,  the  concentrations  of  metal  and  col- 
lector, and  the  ionic  strength  of  the  solution. 
(Bean-AWWA) 
W72-04009 


CHLORINATION  AND  DECHLORINATION:  A 
SCIENTIFIC  AND  PRACTICAL  APPROACH, 

Wallace  and  Tiernan  Inc.,  San  Francisco,  Calif. 
G.  C.  White. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol  60,  No  5,  p  540-561 ,  May  1968.  10  fig,  24 
ref. 

Descriptors:    'Water    treatment,    'Chlorination, 
'Disinfection,  'Viruses,  Ammonia,  Nitrogen  com- 
pounds. Sulfur  compounds. 
Identifiers:  *De-chlorination. 

All  waters  should  be  chlorinated  to  some  specific 
free  available  chlorine  residual.  Surface  waters 
should  be  chlorinated  to  free  residual  approximat- 
ing 85  percent  of  the  total  residual.  Preferably  all 
chlorine  should  be  applied  to  water  entering  the 
plant,  providing  contact  time  through  the  plant  for 
maximum  sterilization  with  particular  reference  to 
virus.  Residual  leaving  the  plant  should  be  con- 
trolled by  application  of  sulfur  dioxide.  Residuals 
should  be  measured  amperiometrically  and 
recorded  continuously.  Dechlorination  by  applica- 
tion of  ammonia,  in  dosages  equal  approximately 
one-seventh  of  the  chlorine  residual  present,  is 
discussed  extensively.  This  type  of  dechlorination 
is  not  recommended  as  the  final  control,  because 
the  reaction  time  is  too  long,  and  it  is  not  possible 
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to    control    accurately    the    combined    chlorine 
residual  to  the  proper  point  on  the  breakpoint 
curve.  (Bean-AWWA) 
W72-04010 


NEMATODE  REMOVAL  BY  RAPID  SAND  FIL- 
TRATION, 

Chandrawal  Water  Works  U,  Delhi  (India). 
A.  K.  Seth,  M.  G.  George,  J.  K.  Bewtra,  and  V.  P. 
Sharma. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol  60,  No  8,  p  962-968,  August  1968.  4  fig  2 
tab,  8  ref. 

Descriptors:  'Water  treatment,  'Filtration,  'Ne- 
matodes, 'Soil  bacteria,  'Sand  filters,  Flow  rates. 
Identifiers:  'Filter  loading  rates. 

Correlations  were  studied  between  concentrations 
of  nematodes  in  filter  influent  and  effluent  while 
using  different  sizes  of  filter  media  at  different 
loading  rates.  A  pilot  plant  designed  to  treat 
400,000  gpd  was  used.  The  raw  water  was  taken 
from  the  influent  to  the  Delhi  water  works.  Sands 
of  effective  size  0.45,  0.55,  0.65  and  0.75  and 
uniformity  coefficient  of  1.35  were  utilized,  with 
alum  as  coagulant.  Removal  of  nematodes  by  rapid 
sand  filtration  is  independent  of  the  effective  size 
of  the  filter  media  between  0.45  and  0.75  mm. 
Variation  in  the  loading  rate  between  7.4  and  9.8 
cm/min  has  very  little  effect  on  the  efficiency  of 
filters  in  removing  nematodes.  About  55-60  per- 
cent of  the  mobile  nematodes  will  pass  through  the 
filters  operated  as  conventional  rapid  sand  filters. 
Nematodes  in  soil  can  be  activated  for  such  ex- 
periments. (Bean-AWWA) 
W72-04011 


FLOC  VOLUME  CONCENTRATION, 

Camp,  Dresser,  McKee,  Boston,  Mass. 
T.  R.  Camp. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol  60,  No  6,  p  656-673,  June  1968.  15  fig,  7 
ref. 

Descriptors:    'Water    treatment,    'Coagulation, 
'Flocculation,  'Iron  compounds,  'Mixing,  'Fil- 
tration, Hydrogen  ion  concentration. 
Identifiers:     'Ferric    sulfate,    Coagulant    aids, 
•Velocity  gradient. 

Floe  volume  concentration  affects  the  per- 
formance and  economy  of  rapid  filters  markedly. 
The  most  important  constituent  of  hydrous  ferric 
and  aluminum  oxide  floe  is  water  -  it  may  occupy 
85  to  99  percent  of  the  volume.  The  floe  volume 
concentration  and  size  distribution  is  determined 
during  flocculation  by  the  mean  velocity  gradient 
and  time.  After  flocculation  is  complete  at  a  par- 
ticular velocity  gradient,  continued  mixing  at  the 
same  velocity  gradient  results  in  little  change  in 
floe  volume  or  size  distribution.  Rapid  mixing  at 
sufficiently  high  velocity  gradients  in  the  initial 
mixing  can  delay  formation  of  visible  floe  at  low 
velocity  gradients  in  the  flocculation  basins  for 
any  selected  period.  Rapid  mixing  at  sufficiently 
high  velocity  gradients  will  disperse  floe  already 
formed  to  particles  collodial  in  size.  Ferric  oxide 
crystals  were  not  sheared  apart  when  the  floe  was 
dispersed  at  high  velocity  gradients.  The  forces 
holding  the  floe  particles  must  be  interfacial  ten- 
sion. Since  all  experiments  were  made  on  one  tap 
water,  with  ferric  sulfate  dosage  of  15  ppm  at  pH 
of  6.0,  much  remains  to  be  done  to  examine  other 
coagulants  and  conditions,  and  the  role  of  coagu- 
lant aids  vs  floe  size  and  volume.  (Bean-AWWA) 
W72-04012 


HIGH-RATE    SEDIMENTATION    IN     WATER 
TREATMENT  WORKS, 

Neptune  Microfloc,  Inc.,  Corvallis,  Oreg. 
G.  Culp,  S.  Hansen,  and  G.  Richardson. 
JournaJ  of  the  American  Water  Works  Associa- 
tion, Vol  60,  No  6,  p  681-698,  June  1968.  20  fig,  3 
tab,  6  ref. 


Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5F — Water  Treatment  and  Quality  Alteration 


Descriptors:  *Water  treatment,  *Sedimentation, 
♦Flow    rates,    *Filtration,    Economics,    Sludge, 
Water  purification,  Sludge,  Cleaning,  Tubes. 
Identifiers:  'Mixed-media  filters. 

Shallow  tubes,  either  nearly  horizontal  or  steeply 
inclined,  are  efficient  sedimentation  devices. 
Sludge  is  removed  from  the  essentially  horizontal 
tubes  by  automatically  draining  them  each  time  the 
filter  backwashes  and  refilling  them  with 
backwash  water.  Flow  distribution  analyses  show 
the  shallow  horizontal  tubes  enable  good  flow  dis- 
tribution to  be  readily  achieved.  The  continuous 
self-cleaning  of  sludge  from  tubes  inclined  at  a 
steep  angle  allows  sludge  removal  to  be  achieved 
without  the  need  for  draining  the  tubes.  Pilot  plant 
tests  show  the  steeply  inclined  (60  deg)  tubes 
remove  alum  floe  efficiently  at  rates  as  high  as  8.5 
gpm/sq  ft.  This  led  to  development  of  tube 
modules  which  were  installed  in  an  existing  clarifi- 
er  to  increase  its  capacity  from  1.5  to  3.0  mgd. 
Good  clarification  was  found  at  rates  of  6.6 
gpm/sq  ft.  Installation  of  tube  modules  in  an  exist- 
ing clarif ier  and  conversion  of  the  filters  to  mixed- 
media  beds  provides  plant  expansion  with  substan- 
tial savings  in  cost  and  space.  (Bean-AWWA) 
W72-04013 


EFFECT  OF  IONIC  ENVIRONMENT  AND  TEM- 
PERATURE ON  THE  COAGULATION  OF 
COLOR-CAUSING  ORGANIC  COMPOUNDS 
WITH  FERRIC  SULFATE, 

Tennessee  Corp.,  College  Park,  Ga. 
J.  S.  Maulding,  and  R.  H.  Harris. 
Journal  of  the  American  Water  Works  Associa- 
tion, Vol  60,  No  4,  p  460-476,  April  1968.  19  fig,  1 
tab,  12ref. 

Descriptors:  *Water  treatment,  *Color,  "Organic 
matter,  "Coagulation,  Iron  compounds,  Tempera- 
ture, Metals,  Hydrogen  ion  concentration,  Calci- 
um, Magnesium,  Sodium,  Chlorides,  Sulfates. 

Optimum  conditions  for  treating  colored  waters 
are  affected  by  the  type  and  concentration  of  ionic 
species  present  in  the  water.  The  presence  of 
Na+,  Ca+  +  ,  and  Mg++  in  concentrations  to  10 
me/1  increases  the  effectiveness  of  color  removal 
with  ferric  sulfate  and  extends  the  range  of  good 
coagulation  upwards.  The  order  of  effectiveness  is 
Mg+  +  ,Ca+  +  ,Na+.  The  presence  of  CI-  in  con- 
centrations to  10  me/1  seems  to  have  no  effect  on 
coagulation  conditions.  The  presence  of  S04=  has 
a  deleterious  effect  on  color  removal.  This  effect 
may  be  offset  by  the  presence  of  Ca-i-  +  or  Mg+  + 
or  by  the  addition  of  excess  ferric  sulfate.  A  soft, 
alkaline  water  may  require  more  ferric  sulfate  than 
predicted  from  the  color  value  of  the  raw  water  to 
offset  the  deleterious  effect  of  S04=  added  for 
acidification.  The  optimum  pH  for  color  removal 
depends  on  the  coagulation  temperature  as  well  as 
the  raw  water  color.  (Bean-AWWA) 
W72-04014 


HIGH  ENERGY  FLOCCULATION  AND  AIR- 
-AND-WATER  BACKWASHING, 

Walker  Process  Equipment  Corp.,  Aurora,  111. 
J.  D.  Walker. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol  60,  No  3,  p  321-330,  March  1968.  3  figs,  2 
tab,  7  ref . 

Descriptors:  *Water  treatment,  *Mixing,  'Floccu- 
lation,  Coagulation,  Filtration,  Flow  rates,  *Fil- 
ters,  Energy  gradients,  Cleaning. 
Identifiers:      *Dual-media      filters,      *Air-water 
backwash,  'Velocity  gradient. 

Pretreatment  now  has  an  important  part  in 
preparation  of  waters  for  filtration.  Camp  has 
demonstrated  the  value  of  high  energy  flocculation 
which  makes  the  floe  formed  perhaps  10  times 
denser.  Also,  that  longer  flocculation  periods  do 
not  necessarily  make  up  for  the  lack  of  velocity 
gradient  in  the  mixing.  Studies  have  confirmed 
Camp's  conclusions.  Higher  mixing  velocities  are 
needed  at  least  in  the  early  part  of  mixing.  A  better 


tool  is  available  for  backwashing  filters  in  the  form 
of  air-water  backwash,  which  does  a  better  job  of 
cleaning  the  filter  media  and  saves  considerable 
backwash  water.  This  air-water  filter  bottom  is 
designed  to  operate  without  graded  gravel  layers 
thereby  saving  expense  and  trouble.  Air-water 
backwash  is  particularly  well  adapted  to  accom- 
modate dual  media  filters  which  seem  to  have  a  lot 
of  advantages  and  deserve  greater  attention. 
(Bean-AWWA) 
W72-04015 


COMPARISON  OF  NORMAL  AND  REVERSE- 
-GRADED  FILTRATION, 

Union  Carbide  Corp.,  South  Charleston,  W.  Va. 
R.  W.  Oeben,  H.  P.  Haines,  and  K.  J.  Ives. 
Journal  of  the  American  Water  Works  Associa- 
tion, Vol  60,  No  4,  p  429-439,  April  1968.  8  fig,  1 
tab,  10  ref. 

Descriptors:  *Water  treatment,  'Filters,  'Filtra- 
tion, 'Head  loss,  Sands. 
Identifiers:  'Reverse-graded  filters. 

In  spite  of  the  growing  literature  asserting  that 
reversal  of  media  grading  is  desirable,  no  one  has 
demonstrated  that  this  change  alone  brings  any 
significant  improvement  in  the  operation  of  filters. 
Studies  comparing  24-in.  sand  beds  show  that  (a) 
with  an  inverted  filter  a  more  linear  head  loss  is 
obtained,  indicating  that  the  floe  is  deposited  more 
evenly  throughout  the  sand  bed,  (b)  filter  runs  with 
50  percent  of  the  normal  head  loss  are  obtained 
with  the  inserted  beds,  with  no  deterioration  of  fil- 
trate quality,  (c)  finer  sands  remove  floe  mor  effi- 
ciently than  do  coarser  sands,  therefore  the  upper 
layers  of  normal  filters  dominate  the  action  of  the 
bed,  (d)  the  favorable  findings  of  this  study,  when 
coupled  with  those  from  prior  studies  indicate  that 
considerable  effort  is  warranted  toward  develop- 
ment of  a  practical  reverse-graded  filter  that  does 
not  suffer  from  the  limitations  of  normal 
backwashing  procedures.  (Bean-AWWA) 
W72-04016 


USE  OF  PILOT  FILTERS  TO  PREDICT  OP- 
TIMUM CHEMICAL  FEEDS, 

Robert  A.  Taft  Sanitary  Engineering  Center,  Cin- 
cinnati, Ohio.  Cincinnati  Water  Research  Lab. 
J.  F.  Kreissl,  G.  G.  Robeck,  and  G.  A. 
Sommerville. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol  60,  No  3,  p  299-314,  March  1968. 14  fig,  9 
tab,  1 1  ref. 

Descriptors:    'Water    treatment,    'Coagulation, 

'Filtration,  'Flow  rates. 

Identifiers:  Pilot  filters,  Dual-media  filters. 

Use  of  small  pilot  filters  to  determine  the  correct 
chemical  dosages  for  a  water  treatment  plant  was 
evaluated.  Clean  pilot  filters  operated  at  high  rates 
are  capable  of  simulating  hydraulic  conditions  of 
an  identical,  clogged  filter  operated  at  normal  rates 
of  filtration.  Minimum  coagulant  dosages  can  be 
found  by  use  of  pilot  filters  at  normal  rates  in 
much  the  same  way  as  the  jar  test.  The  floc- 
strength  of  any  chemical  dosage,  whether  coagu- 
lant alone  or  with  filter  aid,  can  be  assessed  by 
pilot  filters  operated  at  equivalent  filtration  rates 
which  have  the  same  pore  velocities  as  the  clogged 
filter.  The  optimum  chemical  dosage  can  be  found 
by  use  of  pilot  filters  for  systems  that  exclude  floc- 
culation and  sedimentation.  Filters  operating  at  2 
gpm/sq  ft  remain  in  laminar  flow  throughout  the 
duration  of  a  run  to  7-ft  total  head  loss.  Geometric 
shape  factors  of  clean  filters  remain  relatively  con- 
stant throughout  a  filter  run.  Neither  sand  nor  coal 
single-media  filters  are  practical  for  the  treatment 
system  used  in  this  study.  (Bean-AWWA) 
W72-04017 


REMOVAL  OF  POLIOVIRUS  1  FROM  SECON- 
DARY EFFLUENTS  BY  LIME  FLOCCULATION 
AND  RAPID  SAND  FTLTRATION, 

Robert  A.  Taft  Sanitary  Engineering  Center,  Cin- 
cinnati, Ohio.  Cincinnati  Water  Research  Lab. 


G.  Berg,  B.  D.  Dean,  and  D.  R.  Dahling. 
Journal  of  the  American  Water  Works  Associa- 
tion, Vol  60,  No  2,  p  193-198,  February  1968. 1  fig, 
5  tab,  4  ref. 

Descriptors:  'Water  treatment,  'Viruses,  'Floc- 
culation, 'Filtration,  Lime,  Hydrogen  ion  concen- 
tration, 'Decontamination. 
Identifiers:  'Poliovirus. 

Effectiveness  of  flocculation  with  lime,  followed 
by  settling  and  rapid  sand  filtration  for  the  removal 
of  viruses  from  secondary  effluents  was  deter- 
mined. Poliovirus  1  innoculated  into  secondary  ef- 
fluent was  not  rapidly  adsorbed  or  inactivated  and 
could  be  recovered  readily.  Flocculation  of  secon- 
dary effluent  with  200-500  ppm  of  lime  removed 
less  than  70-99.86  percent  of  the  poliovirus  1.  The 
amount  of  removal  depended  upon  the  concentra- 
tion of  lime  and  the  pH  level  attained.  Filtration 
through  8  in.  of  sand  removed  from  82-99.8  per- 
cent of  the  virus.  Total  removal  of  virus  by  lime 
flocculation  and  sand  filtration  ranged  from  98.6  to 
greater  than  99.997  percent.  (Bean-AWWA) 
W72-04018 


STOICHIOMETRY  OF  COAGULATION, 

Harvard  Univ.,  Cambridge,  Mass. 
W.  Stumm,  and  C.  R.  O'Melia. 
Journal  of  the  American  Water  Works  Associa- 
tion, Vol  60,  No  5,  p  514-539,  May  1968.  10  fig,  3 
tab,  50  ref. 

Descriptors:  'Water  treatment,  'Coagulation, 
'Flocculation,  'Sedimentation,  Hydrolysis,  Ad- 
sorption, Electrolytes,  Mixing,  Hydrogen  ion  con- 
centration. 

Identifiers:  'Filterability,  Polyelectrolytes, 
Velocity  gradient. 

Reaction  steps  in  coagulation  are:  hydrolysis;  ad- 
sorption of  hydrolysis  species  to  accomplish 
destabilization  of  the  colloids,  aggregation  of 
destabilized  particles  by  bridging,  aggregation  by 
particle  transport  and  Van  der  Waals  forces,  ag- 
ing, and  precipitation  of  the  metal  hydroxides. 
Some  steps  occur  sequentially,  some  overlap  and 
some  occur  concurrently.  By  careful  choice  of 
coagulant  dosage,  pH  and  perhaps  coagulant  aids, 
the  rates  of  pertinent  chemical  reactions  may  be 
adjusted  so  that  particle  transport  controls  the 
overall  rate  of  aggregation.  In  many  natural 
systems  particle  transport  is  achieved  by  ortho- 
kinetic  flocculation  and  therefore  is  influenced  by 
the  velocity  gradient.  More  attention  should  be 
directed  to  the  physical  and  chemical  properties  of 
floes,  density,  shear  strength,  compressibility,  fil- 
trabihty.  Trace  quantities  of  impurities  can  have 
dramatic  effects  on  the  physical  and  chemical  pro- 
perties of  the  resulting  floes.  Recent  development 
of  synthetic  polyelectrolytes  suggests  many  poten- 
tially beneficial  effects  on  both  the  kinetics  of  floe 
formation  and  on  the  properties  of  the  floe.  (Bean- 
AWWA) 
W72-04019 


CHEMICAL  ASPECTS  OF  COAGULATION, 

Harvard  Univ.,  Cambridge,  Mass.  Div.  of  En- 
gineering and  Applied  Physics. 
W.  Stumm,  and  J.  J.  Morgan. 
Journal  of  the  American  Water  Works  Associa- 
tion, Vol  54,  No  8,  p  971-994,  August  1962.  12  fig, 
1  tab,  50  ref. 

Descriptors:  'Water  treatment,  'Coagulation, 
'Color,  'Proteins,  'Colloids,  'Hydrolysis, 
Hydrogen  ion  concentration,  Iron  compounds, 
Aluminum. 

A  comprehensive  theory  of  coagulation 
phenomena  should  explain  coagulation  effective- 
ness in  terms  of  pH,  buffer  capacity,  hydrolysis 
equilibria  of  the  coagulant  metal  ions,  complex 
formation  equilibria,  and  the  chemical  equilibria  of 
the  colloidal  or  dissolved  substances  to  be 
removed.  Coagulant  metal  ions  are  hydrolyzed  in 
aqueous  solution.  Considerable  evidence  exists  to 
support  the  view  that  iron  and  aluminum  hydrox- 
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ide  precipitates  are  polynuclear  complexes. 
Research  indicates  that  the  hydrolysis  product  of 
aluminum  ion  in  pH  range  4  to  7  is  a  tripositive  or 
tetrapositive  polynuclear  species.  Iron  hydrolysis 
products  constitute  a  distribution  of  various  spe- 
cies, the  charge  and  structure  of  which  are 
governed  by  pH.  Complex  formation  reactions 
between  aluminum  or  iron  coagulant  metal  ions 
and  carboxylic,  phosphato,  sulfato,  or  aromatic 
hydroxyl  functional  groups  are  important  in  the 
destabilization  of  such  naturally  occurring  col- 
loidal or  dissolved  impurities  as  color,  proteins 
and  carbohydrates.  Phosphates,  salicylates  and 
oxalates  form  both  soluble  complexes  and  insolu- 
ble precipitates  with  aluminum.  (Bean-AWWA) 
W72-04072 


WATER  SUPPLY  AND  TREATMENT  IN  THREE 
EUROPEAN  COUNTRIES, 

North  Carolina  Univ.,  Chapel  Hill.   School  of 

Public  Health. 

For  primary  bibliographic  entry  see  Field  04B. 

W72-04075 


LIME   ACID   REACTION    FOR   WATER   STA- 
BILIZATION, 

Aqua-Aid  Ltd.,  Johannesburg  (South  Africa). 
S.  P.  Lawson,  and  R.  Snyders. 
Journal  of  the  American  Water  Works  Associa- 
tion, Vol  54,  No  2,  p  176-180,  February  1962.  3  fig, 
3  tab, 6  ref . 

Descriptors:     *Water     treatment,     *Saturation, 
*Lime,    'Acids,    'Hydrogen   ion   concentration, 
Water  quality,  Treatment  facilities. 
Identifiers:  South  Africa,  'Stabilization. 

A  process  is  described  for  stabilizing  South 
African  mountain  spring  waters,  which  contain 
less  than  20  ppm  dissolved  solids  and  3  ppm  total 
hardness.  The  process  involves  application  of  a 
cheap  acid  such  as  sulfuric,  ground  limestone,  and 
finally  hydrated  lime  for  pH  adjustment.  All  of  the 
water  can  be  treated  or  part  of  it  treated  and  then 
blended.  Plant  and  equipment  are  simple  and  costs 
are  much  lower  than  those  with  other  treatments. 
Treatment  with  240  lb  (Imp.)  of  Lime  flour,  170 
lb/mil  gal  of  H2S04  and  72  lb/mil  gal  ca  (OH)2  ad- 
justs the  water  characteristics  approximately  as 
follows:  pH  5.9  to  9.2;  M.O.  alkalinity  2.8  to  16.8; 
total  hardness  2.8  to  29.9;  pH  of  saturation  10.6  to 
9.0;  saturation  index  minus  4.7  to  plus  0.2.  (Bean- 
AWWA) 
W72-04082 


ECONOMICS  OF  WATER  SOFTENING, 

Alvord,  Burdick  and  Howson,  Chicago,  111. 
L.  R.  Howson. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol  54,  No  2,  p  161-166,  Feb  1962.  5  fig,  3  ref. 

Descriptors:  'Water  treatment,  'Economics, 
•Hardness  (Water),  'Ion  exchange,  'Water  sof- 
tening, Water  quality,  Municipal  water,  Wiscon- 


The  growth  in  municipal  water  softening  is  traced, 
also  the  growth  in  use  of  home  softeners  or  rental 
softening.  Costs,  benefits  and  some  difficulties  in- 
volved in  both  types  of  softening,  are  described.  In 
four  major  Wisconsin  cities,  consumers  spend 
more  to  individually  soften  about  20  per  cent  of 
the  water  than  the  cities  collect  for  developing,  pu- 
rifying and  delivering  all  of  the  water.  These  cities 
could  soften  their  entire  supplies  at  a  cost  con- 
siderably lower  than  that  now  spent  to  soften  a 
small  percentage.  Municipal  softening  of  hard 
water  is  economical  and  in  the  consumer's  interest 
and  it  should  be  part  of  a  good  water  supply  ser- 
vice. Generally,  where  the  hardness  of  the  public 
water  supply  exceeds  250  ppm,  more  than  50  per- 
cent of  the  consumers  have  individual  softeners. 
(Bean-AWWA) 
W72-04096 


AUTOMATIC  VALVELESS  GRAVITY  FTL- 
TERS, 

Permutit  Co.,  Silver  Spring,  Md. 
D.  M.  McKee. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol  54,  No  5,  p  603-605,  May  1962.  2  fig. 

Descriptors:  'Water  treatment,  'Filters,  'Flow 
control,  'Instrumentation,  Head  loss,  Treatment 
facilities. 

The  automatic  valveless  gravity  filter  operates 
without  butterfly  valves,  pilot  mechanisms,  rate 
controllers,  gages,  graphic  panels,  or  air  compres- 
sors. No  loss-of-head  indicator,  backwashing  con- 
troller, or  pump  is  required.  The  filter  has  two  sec- 
tions-the  filtering  cell  and  the  wash  water  compart- 
ment. As  incoming  water  is  admitted  to  the  filter, 
head  builds  up  on  top  of  the  sand  and  causes  the 
water  level  to  rise  in  the  backwash  pipe.  The 
syphonation  is  started  and  washing  begins.  Wash 
water  flows  from  the  storage  tank  up  through  the 
sand  bed  and  is  discharged  through  the  backwash 
pipe.  A  syphon  breaker  ends  the  wash  cycle.  The 
filter  reverses  itself  and  filtering  downflow 
proceeds  to  fill  the  storage  tank.  When  the  tank  is 
filled,  filter  water  then  passes  on  to  service.  The 
unit  washes  itself  at  the  proper  time  at  a  given 
head  loss,  without  benefit  of  instrumentation.  This 
eliminates  wasting  of  water  by  washing  to  soon 
and  eliminates  overrunning,  with  resultant  buildup 
of  negative  heads  and  possibility  of  an  improperly 
cleaned  sand  bed.  The  filters  have  been  in  com- 
mercial use  for  more  than  5  years.  More  than  60  in- 
stallations, nearly  all  multiple-unit,  have  been 
made.  (Bean-AWWA) 
W72-04102 

5G.  Water  Quality  Control 


ECONOMIC  AND  ORGANIZATIONAL  ISSUES 
IN  ALASKA  WATER  QUALITY  MANAGE- 
MENT, 

Alaska  Univ.,  Fairbanks.  Inst,  of  Water 
Resources.  Alaska  Univ.,  Fairbanks.  Inst,  of  So- 
cial, Economic  and  Government  Research. 
G.  K.  Erickson,  and  A.  R.  Tussing. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB206  185,  in  paper  copy,  $0.95  in 
microfiche.  Publication  No.  IWR-16  and  ISEGR 
Occasional  Paper  No.  5,  Sept  1971,  20  p,  2  fig,  23 
ref.  OWRR  A-029-ALAS  (1). 

Descriptors:  'Water  management,  'Economic  im- 
pact,    'Institutions,     Administrative     agencies, 
'Alaska,  'Oil  wastes.  Water  quality  control. 
Identifiers:  'Prince  William  Sound  (Alas),  Cook 
Inlet  (Alas),  'Episodic  pollution,  'Oil  pollution. 

The  open  literature  and  state  statutes  are  used  to 
develop  a  generalized  conceptual  framework  for 
water  quality  management  and  control  based  sole- 
ly upon  economic  considerations.  Major  emphasis 
was  placed  upon  episodic  pollution  rather  than 
chronic  cases.  The  discussion  then  treats  the 
Alaska  situation  in  particular,  with  oil  pollution 
stressed  in  the  Prince  William  Sound  area  (near 
Valdez,  the  terminus  of  the  proposed  Trans 
Alaska  Pipeline).  The  administrative  structure  of 
the  State  of  Alaska,  as  pertains  to  water  manage- 
ment, is  discussed.  (Murphy-Alaska) 
W72-03260 


WATER  QUALrTY  STANDARDS  AND  POLLU- 
TION ABATEMENT  EFFORTS  OF  NEW  YORK 
AND  VERMONT. 

Federal  Water  Pollution  Control  Administration, 
Washington,  D.C. 

In:  Conference  on  Pollution  of  Interstate  Waters 
of  Lake  Champlain  and  Its  Tributary  Basin  -  New 
York  -  Vermont,  p  89-95,  195-229,  271-287,  289- 
378(1969). 

Descriptors:  'Water  pollution  control,  'Water  pol- 
lution  treatment,    'Pollution  abatement,   'Stan- 


dards, Pollutant  identification  Statistics,  Regula- 
tion, Permits,  Coordination,  Sampling,  Adminis- 
trative agencies,  Water  quality  control,  Dredging, 
Sewage  treatment,  Lake  basins,  Lake  beds,  Water 
pollution  sources,  Lakes,  New  York,  Vermont, 
Water  pollution  effects,  Legal  aspects. 

Detailed  reports  were  presented  on  the  water 
quality  standards  of  New  York  and  Vermont.  Both 
states  classify  water  in  categories  such  as  A,B,C, 
in  descending  order  of  water  quality  allowable. 
Some  conflict  appeared  as  to  specific  criteria  for 
some  classifications,  and  recommendations  were 
made  thereto.  Each  classification  contains  specific 
criteria  for  allowable  amounts  of  solid  waste,  bac- 
teria, turbidity,  and  temperature  deviation,  among 
others.  Both  states  are  pursuing  efforts  to  abate 
pollution,  and  recommendations  were  made 
respecting  coordination  of  these  efforts.  The  New 
York  representative  reported  on  actions  taken 
against  municipal  and  industrial  polluters.  The 
major  single  pollution  source  discussed,  the  Ticon- 
deroga  paper  mill,  was  reported  to  be  relocating  its 
plant,  and  the  company  representative  outlined 
treatment  facilities  at  the  new  plant  to  insure  that 
pollution  did  not  occur.  State,  interstate,  and  con- 
struction grant  programs  were  discussed.  (Cald- 
well-Florida) 
W72-03517 


LAKE  BASIN  CHARACTERISTICS  AND  NA- 
TURE AND  EXTENT  OF  THE  POLLUTION 
PROBLEM. 

Federal  Water  Pollution  Control  Administration, 
Washington,  D.C. 

In:  Conference  on  Pollution  of  Interstate  Waters 
of  Lake  Champlain  and  Its  Tributary  Basin  -  New 
York  -  Vermont,  p30-88,  99-111,  119-194,  230-270, 
379-408(1969). 

Descriptors:  'Lake  basins,  'Water  pollution 
sources,  'Water  pollution  effects,  'Impaired 
water  quality,  Water  pollution  control,  Eutrophi- 
cation,  Biochemical  oxygen  demand,  Lake  beds, 
Lake  soils,  Pollutant  identification,  Industrial 
wastes,  Thermal  pollution,  Epilimnion,  Ther- 
mocline,  Hypolimnion,  Lake  fisheries,  Bacteria, 
Lake  morphology,  Pulp  wastes,  Sludge,  Odor, 
Turbidity,  Recreation,  Statistics,  Pollution  (Ther- 
mal). 
Identifiers:  'Lake  ecology. 

Lake  Champlain  is  a  long,  narrow  lake  running 
north-south  and  forming  a  portion  of  the  boundary 
between  New  York  and  Vermont.  At  the  Con- 
ference the  major  area  of  pollution  was  said  to  be 
toward  the  southern  end  of  the  lake  and  centered 
around  a  large  paper  mill  at  Ticonderoga.  Detailed 
statistical  evidence  of  the  sources  and  effects  of 
pollution  was  presented,  along  with  charts  show- 
ing lake  profiles  as  to  turbidity,  oxygen  drawdown 
and  other  effects.  The  buildup  of  sludge  deposits 
from  the  mill,  bacterial  hazards,  the  presence  of 
floating  wastes,  unpleasant  odors,  and  thermal 
pollution  were  discussed  as  major  problems.  The 
effects  of  this  pollution  were  reported  to  be  un- 
suitability  of  the  water  for  recreation,  with  con- 
sequent decline  in  the  economics  of  surrounding 
communities,  disastrous  effect  on  lake  fisheries, 
upsetting  lake  ecology,  adverse  aesthetic  effect, 
eutrophication,  and  the  possible  adverse  effects  of 
thermal  pollution  on  lake  stratification.  The  ad- 
verse effects  of  industrial  and  municipal  pollution 
on  a  valuable  natural  resource  were  thus,  shown 
graphically  by  statistical  and  testimonial  evidence. 
(Caldwell-Florida) 
W72-03518 


CONFERENCE  PURPOSE,  AUTHORITY,  AND 
RECOMMENDATIONS. 

Federal  Water  Pollution  Control  Administration, 
Washington,  D.C. 

In:  Conference  on  Pollution  of  Interstate  Waters 
of  Lake  Champlin  and  Its  Tributary  Basin  New 
York  -  Vermont  p  15-29,  409-416,  47-48,  161-62 
(1969). 


77 


Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5G — Water  Quality  Control 


Descriptors:  'Conferences,  *Water  pollution  con- 
trol, 'Governments,  *Lakes,  Pollution  abatement, 
Programs,  Coordination,  Water  pollution  treat- 
ment, Lake  basins,  Impaired  water  quality,  Treat- 
ment facilities,  Legislation,  Administrative  agen- 
cies, Industrial  wastes,  Water  pollution  sources, 
Regulation,  Biochemical  oxygen  demand,  Dis- 
solved oxygen. 

Identifiers:  'Federal  Water  Pollution  Control  Act, 
Water  quality  criteria. 

The  Conference  was  convened  pursuant  to  para- 
graph 10  of  the  Federal  Water  Pollution  Control 
Act  in  order  to  give  representatives  of  state  and 
federal  agencies  a  chance  to  effect  efficacious  pol- 
lution abatement  procedures  regarding  Lake 
Champlain.  The  Conference  was  to  hear  and  con- 
sider evidence  as  to  the  nature  of  the  pollution  and 
methods  of  control,  and  make  findings  of  fact  and 
recommendations  as  to  abatement.  Specific 
recommendations  included  upgrading  of  New 
York's  classifications  of  water  quality  criteria  and 
insuring  adequate  treatment  of  waste  discharged 
into  the  Lake.  Specific  criteria  for  removal  of 
biochemical  oxygen  demand,  adequate  disinfec- 
tion, and  insuring  the  proper  amount  of  dissolved 
oxygen  were  made.  Studies  dealing  with  removal 
of  sludge  deposits  and  establishment  of  water 
quality  requirements  at  the  state  line,  including 
dissolved  oxygen,  temperature  and  bacteria,  were 
recommended.  (Caldwell-Florida) 
W72-03519 


STREAM  FAUNAL  RECOVERY  AFTER  MAN- 
GANESE STRIP  MINE  RECLAMATION, 

Virginia      State     Cooperative      Fishery     Unit, 

Blacksburg. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-03530 


EXPERIMENTAL  AND  THEORETICAL  STUDY 
OF  THE  HYDRODYNAMICS  OF  DISPERSION 
IN  RIVERS  AND  ESTUARIES, 

Hydronautics,  Inc.,  Laurel,  Md. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-03540 


MANAGEMENT  PROBLEMS  IN 

METROPOLITAN         WATER         RESOURCE 
OPERATIONS, 

American  Society  of  Civil  Engineers,  New  York. 
For  primary  bibliographic  entry  see  Field  06B. 
W72-03553 


BACTERIAL  QUALITY  OF  IRRIGATION 
CANAL  WATERS  IN  THE  AGRICULTURAL-U- 
RBAN COMPLEX  OF  THE  SALT  RIVER  VAL- 
LEY, ARIZONA, 

Arizona  State  Univ.,  Tempe. 

JohnW.Klock. 

College  of  Engineering,  Arizona  State  University, 

Engineering  Research  Center  Publication.  34  p,  11 

fig,  10  tab. 

Descriptors:  'Water  quality  control,  'Urbaniza- 
tion, Water  resources  development,  'Irrigation, 
'Return  flow,  Storm  run-off,  Sampling,  Monitor- 
ing, Microorganisms,  Laboratory  tests,  'Arizona, 
Water  pollution  control. 

Identifiers:  Most  probable  number,  'Salt  River 
Valley  (Ariz). 

The  Salt  River  Project  derives  surface  waters  from 
a  13,000  sq.  miles  drainage  basin  and  delivers  it 
through  a  series  of  six  dams  on  the  Salt  and  Verde 
Rivers  to  the  SRP  Service  Area  of  250,000  acres. 
Recent  population  growth  has  transformed  the 
Salt  River  Valley  from  a  basically  agricultural 
community  with  scattered  small  towns  to  a  series 
of  large  urban  centers.  30  water  sampling  locations 
were  used  to  obtain  samples  of  water  for  analysis 
to  determine  what  recent  changes  in  water  quality 
have  occurred.  Attempts  were  then  made  to  corre- 
late the  microbial  concentrations  existing  at  vari- 
ous points  along  the  arterial  canals  with  associated 
physical  factors  believed  to  be  of  significance. 


Tests  showed  that  water  from  the  SRP  watershed 
at  the  Verde  Water  Treatment  Plant  was  essen- 
tially unchanged  in  18  years  as  measured  by 
coliform  group  analyses.  Water  reaching  the 
Squaw  Creek  Treatment  Plant  via  the  Arizona 
Canal  was  of  degraded  quality,  seemingly  due  to 
increased  recreational  uses  and  urbanization. 
Agricultural  return  flow  and  street  run-off  appear 
to  be  significant  factors  in  increased  levels  of 
coliforms  and  fecal  streptococci  organisms.  (Low- 
ry-Texas) 
W72-03612 


THE  ENGINEER'S  RESPONSIBILITY  IN  EN- 
VIRONMENTAL POLLUTION  CONTROL. 

National  Industrial  Pollution  Control  Council, 
Washington,  D.C. 

For  sale  by  the  Superintendent  of  Documents, 
U.S.  Government  Printing  Office,  Washington, 
D.C.  20402  Price  $0.25.  Report  COM-71-50069, 
March  1971.  18  p. 

Descriptors:  'Technology,  'Professional  person- 
nel. Waste  disposal,  Solid  wastes,  Air  pollution, 
Water  pollution  control,  Technical  societies,  En- 
gineering education. 
Identifiers:  'Environmental  degradation. 

Technological  advances,  which  have  helped  to 
bring  about  the  highest  standard  of  living  the  world 
has  ever  known,  have  also  produced  much 
degradation  of  the  world's  natural  environment. 
Recent  public  outcry  has  directed  the  force  of 
technology  towards  cleaning  up  the  mess  created 
in  the  last  50  years.  At  the  same  time,  engineers 
are  becoming  more  responsive  to  environmental 
questions  regarding  new  development  and  innova- 
tions. This  report  recommends  that  the  engineer, 
in  addition  to  his  traditional  role,  should:  (1)  pro- 
vide technical  leadership  in  detecting  and  defining 
environmental  problems  and  in  solving  them 
imaginatively  and  effectively,  employing  a 
realistic  evaluation  of  the  costs  involved;  (2) 
develop  improved  communications,  empathy,  un- 
derstanding and  knowledge  in  working  with  the  so- 
cial and  political  sciences  towards  common  objec- 
tives, and  encourage  indisciplinary  approaches  to 
environmental  problems,  helping  to  organize, 
coordinate,  and  implement  such  programs  when 
needed;  (3)  encourage  a  better  rapport  with  the 
public  at  large;  (4)  develop  closer  working  relation- 
ships with  educational  institutions  and  profes- 
sional societies,  encouraging  liberalization  of  the 
engineering  curricula,  and  furtherance  of  the  ex- 
posure of  practicing  engineers  to  socio-political 
concepts  as  they  relate  to  environmental  problems 
through  professional  societies;  (5)  recognize  the 
importance  of  national  commitment  to  environ- 
mental pollution  control,  not  only  for  a  higher  liv- 
ing standard  but  a  better  quality  of  life  as  well. 
(Lowry-Texas) 
W72-03618 


PRELIMINARY    STEPS    IN    WASTE    TREAT- 
MENT, 

MacDermid,  Inc.,  Waterbury,  Conn. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-03625 


A  REPORT  ON  THE  CONTROL  OF  CHROMI- 
UM IN  PLATING  SHOP  EFFLUENTS. 

American  Electroplaters  Society,  Newark,  N.J. 
Environmental  Pollution  Control  Subcommittee. 
For  primary  bibliographic  entry  see  Field  05D. 
W72-03628 


USE  OF  ACTIVATED  CARBON  TO  PREVENT 
WATER  SUPPLY  CONTAMINATION, 

West  Virginia  Pulp  and  Paper  Company,  Coving- 
ton, Va.  Carbon  Technical  Service  Lab. 
A.  Y.  Hyndshaw. 

Water  and  Wastes  Engineering,  Vol  6,  No  2, 
February  1969,  p  42-44. 


Descriptors:  'Activated  carbon,  'Adsorption, 
'Water  treatment,  'Waste  water  treatment,  Algae, 
Filtration,  New  Hampshire,  New  York,  Virginia, 
Organic  compounds,  Lagoon,  Filters,  Pesticides, 
Sludge,  Digestion,  Indiana. 
Identifiers:  'Carbon  filters,  Lebanon,  Batavia, 
Clarksburg,  Buffalo,  Dunreith,  Oil  spills. 

Most  organics  that  might  be  potential  contami- 
nants of  potable  water  supplies  can  be  effectively 
removed  or  inactivated  by  application  of  activated 
carbon.  In  1929,  after  phenol-contaminated  water 
caused  spoilage  of  some  meat  at  a  Chicago  meat 
packing  company,  it  was  found  that  powdered  car- 
bon could  be  used  to  prevent  this  type  of  con- 
tamination. Since  that  time,  use  of  activated  car- 
bon has  expanded  greatly.  Today  most  water  treat- 
ment plants  use  activated  carbon  to  remove  taste 
and  odor-causing  substances  that  are  not  removed 
by  such  processes  as  coagulation,  flocculation, 
and  filtration.  Applications  of  carbon  to  im- 
pounded supplies  will  also  control  algae  growths. 
Powdered  carbon  has  been  used  very  effectively 
to  correct  conditions  resulting  from  oil  spills.  The 
very  great  surface  areas  attract  and  hold  large 
quantities  of  oil.  After  a  fire  in  a  warehouse 
released  large  amounts  of  ethylene  glycol  into  a 
river  in  Clarksburg,  Virginia,  activated  carbon  was 
fed  at  a  rate  of  10  mg/1  until  the  contamination 
passed.  This  amount  was  sufficient  to  eliminate 
tastes  and  odors.  In  Buffalo,  an  industry  used  55 
gallon  barrels  with  carbon  as  makeshift  filters  to 
eliminate  tricresyl  phosphate  from  water  before 
discharging  it  into  a  stream.  Carbon  treatment  has 
also  been  used  to  adsorb  DDT  and  similar  pesti- 
cides. Addition  of  powdered  carbon  at  the  grit 
chamber  in  water  treatment  plants  has  been  shown 
to  reduce  atmospheric  odors,  accelerate  settling, 
improve  digestion,  and  reduce  foam  formation. 
(Biggs-Texas) 
W72-03641 


HIGH  SCORE  IN  AIR/WATER  QUALITY  SET 
BY  AMERICAN  CAN  KRAFT  MILL. 

Paper  Trade  Journal,  Vol  154,  No  11,  March  16, 
1970,  p  46-53. 12  fig. 

Descriptors:  'Water  pollution  abatement,  'Air 
pollution,  'Odor,  Design,  Water  reuse,  Waste 
water  treatment,  Aeration,  Chlorination,  Costs, 
'Pulp  wastes,  Industrial  wastes. 
Identifiers:  Electrostatic  precipitators,  Cyclones. 
Venturi  scrubbers,  Chemical  recovery,  Clarifica- 
tion. 

American  Can's  $40  million  plant  for  the  manufac- 
ture of  kraft  pulp,  paper  and  tissue  products  is  an 
outstanding  example  of  the  use  of  advanced 
techniques  for  the  control  of  air  and  water  pollu- 
tion. Approximately  $4  million  of  the  plant's  cost 
is  directly  attributable  to  air  and  water  quality 
systems.  Processes  were  selected  for  incorpora- 
tion in  the  extensively  automated  plant  that 
minimized  odor  production  and  which  facilitated 
the  use  of  recycled  w  ater.  Exhaust  gases  and  dusts 
are  collected  and  burned  to  prevent  escape  into  the 
atmosphere.  Chemical  and  fiber  losses  are 
minimized  and  there  are  safeguards  for  accidential 
spills.  A  dry  bottom  electrostatic  precipitator,  ven- 
turi scrubbers  and  cyclones  used  in  various  sec- 
tions of  the  plant  to  insure  maximum  recovery  of 
useful  chemicals  and  minimum  contamination  of 
the  air.  The  plant  operates  its  own  wastewater 
treatment  system  consisting  of  a  Dorr -Oliver  pri- 
mary clarifer,  two  60  acre  aeration  ponds,  a  2.5 
million  gal.  secondary  clarifier  and  chlorination 
basin.  The  effluent  is  discharged  into  the  local 
river  through  a  sparger  to  insure  even  distribution 
across  the  river.  The  American  Can  Company's 
kraft  and  paper  mill  at  Halsey,  Oregon  is  a  fine  ex- 
ample of  the  efficiency  and  pollution  abatement 
that  can  be  incorporated  into  a  modern  paper 
plant.  (Goessling-Texas) 
W72-03648 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 

Water  Quality  Control — Group  5G 


BETA-OXIDATION  OF  FATTY  ACIDS  BY  LEP- 
TOSPKA, 

Massachusetts      Univ.,      Amherst.      Dept.      of 

Microbiology. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-03729 


WATER  POLLUTION  FROM  OIL  SPILLS  CAN 
BE  PREVENTED. 

Public  Works,  Vol.  101 ,  No.  1 1 ,  November  1970,  p 
53. 

Descriptors:  *Water  pollution  control,  Oil  indus- 
try, Transportation,  Winds,  Currents  (Water), 
Pumps,  *Oil  wastes. 

Identifiers:  'Floating  booms,  Skimmer  head,  *Oil 
spill  recovery. 

Oil  is  one  of  the  worst  polluters  of  the  world's 
waters.  Proper  planning,  good  crew  training  and 
the  immediate  use  of  the  proper  equipment  can 
drastically  reduce  the  possibility  of  pollution. 
Research  and  development  engineers  have 
discovered  some  rather  remarkable  facts  about  the 
interaction  of  oil,  water  and  wind.  Wind  direction, 
for  example,  is  more  important  than  water  cur- 
rents as  a  factor  in  controlling  spills.  Oil  is  lighter 
than  water  and  is  more  likely  to  be  affected  by, 
and  moved  in  the  direction  of  the  wind,  even  if  the 
direction  is  opposite  that  of  the  water  current.  A 
floating  oil  boom  will  control  spills  of  most  grades 
of  oil  in  any  quiet  water,  and  in  some  situations  on 
the  high  seas.  Slickbar,  Inc.  manufacturers  oil 
booms  made  of  polyethylene  attached  to  a  con- 
tinuous plastic  fin,  weighted  down  with  lead  bal- 
lasts. A  recovery  device  made  by  the  company, 
Slickskim,  is  designed  to  remove  the  oil  once  a 
slick  is  brought  under  control.  It  consists  of  a 
synthetic  foam  rubber  head  with  numerous  holes 
through  which  oil  and  water  can  be  pumped.  The 
skimmer  head  is  attached  to  a  floating  hose  which 
crosses  the  boom  on  a  special  bridge.  The  device  is 
said  to  recover  more  than  90%  of  an  oil  spill  at 
rates  up  to  250  barrels  per  hour.  (Goessling-Texas) 
W72-03749 


AN  INDUSTRIALIST'S  CONCERN  FOR  THE 
ENVIRONMENT, 

WeyerhauserCo.,  Yakima,  Wash. 

Norton  Clapp. 

Water  and  Wastes  Engineering,  Vol.  7,  No.  10, 

October,  1970,  p  58-59. 

Descriptors:  'Environment,  'Degradation 
(Decomposition),  Population,  Industries,  Air  pol- 
lution, Soil  contamination,  Water  pollution  con- 
trol, Ecology,  Economics,  Decision  making,  'En- 
vironmental effects. 
Identifiers:  Automobiles,  Affluence. 

Degradation  of  the  environment  has  existed  since 
the  beginning  of  mankind.  This  problem  has 
achieved  prominence  in  our  age  due  primarily  to 
the  increase  in  population  and  a  general  increase  in 
affluence.  Our  civilization  is  in  a  deflationary 
spiral  where  environmental  quality  is  concerned. 
An  industry  is  developed  to  meet  a  citizen  demand 
for  a  product.  It  hires  citizens  who  move  to  the 
vicinity  of  the  plant,  increasing  population  densi- 
ty, and  consumer  demand.  Weyerhauser  has  been 
involved  in  preserving  environmental  quality  and 
in  reducing  pollution  through  good  housekeeping 
and  unproved  pollution  abatement  devices.  How- 
ever, the  fundamental  approach  to  the  total 
problem  must  involve  all  of  us,  citizen,  industry 
and  government.  There  are  many  basic  decisions 
that  must  be  made  that  touch  all  of  our  lives.  Some 
of  these  are:  (1)  the  size  of  families;  (2)  balance 
between  electric  power  and  environmental  dislo- 
cation; (3)  population  density,  (4)  mass  transit;  and 
(5)  standard  of  living  versus  ecological  impact. 
These  problems  are  difficult  to  solve  but  they  are 
capable  of  solution.  Hopefully,  we  can  all  work 
together  toward  these  solutions.  Most  of  the 
technology  is  already  available,  now  we  need  a 
cooperative  and  rational  approach  to  develop  the 


balance  of  the  techniques  and  the  mechanisms  of 
application  to  preserve  the  highest  quality  of  life. 
(Goessling-Texas) 

W72-03751 


GROUNDWATER  POLLUTION  IN  RHODE 
ISLAND:  A  STUDY  OF  LAW  AND  ADMINIS- 
TRATION, 

Rhode  Island  Univ.,  Kingston.  Water  Resources 

Center. 

For  primary  bibliographic  entry  see  Field  06E. 
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OXYGEN    REGENERATION    OF    POLLUTED 
RIVERS:  THE  DELAWARE  RIVER, 
Rutgers  -  The  State  Univ.,  New  Brunswick,  N.J. 
Water  Resources  Research  Inst. 
William  Whipple,  Jr.,  Joseph  V.  Hunter,  Shaw  L. 
Yu,  Frank  W.  Dittman,  and  George  W.  Mattingly. 
Copy  available  from  GPO  Sup  Doc  as  EPA-WQO 
Program  16080  DUP  12/70,  $1.00;  microfiche  from 
NTIS  as  PB-201  649,  $0.95.  Water  Pollution  Con- 
trol Research  Series,  December  1970.  86  p,  29  fig, 
1 1  tab,  41  ref ,  append. 

Descriptors:  'Dissolved  oxygen,  Water  quality 
control,  'Oxygen  sag,  'Aeration,  'Stream  im- 
provement, Stream  pollution,  Biochemical  oxygen 
demand,  Dispersion,  'Pollution  abatement,  Water 
pollution  control,  'Etelaware  River. 
Identifiers:  'Surface  aerators,  Air  diffusers,  In- 
duced oxygenation,  'Instream  aeration,  Philadel- 
phia. 

Tests  of  surface  instream  aerators  and  of  bottom 
diffuser  aerators  were  conducted  on  the  Delaware 
River  near  Philadelphia  in  order  to  determine  the 
practicability  of  induced  oxygenation  of  deep 
navigable  rivers.  The  diffuser  was  tested  at  vari- 
ous depths  up  to  38  feet,  but  its  performance  in 
pounds  of  oxygen  per  horsepower  hour  decreased 
markedly  in  the  deeper  water.  Performance  of  the 
surface  aerator  appeared  to  be  somewhat  im- 
proved over  results  previously  found  in  a  shal- 
lower river.  Cost  estimates  and  systems  analysis 
led  to  the  conclusion  that  induced  oxygenation  by 
aerators  appears  to  constitute  an  economical  alter- 
native to  advanced  waste  treatment  on  the 
Delaware  River.  This  would  require  structurally 
reinforced  surface  aerators  in  some  areas,  and  bot- 
tom diffuser  aerators  where  the  surface  aerators 
would  interfere  with  navigation.  However,  oxygen 
diffusers  developed  by  others  may  provide  an 
even  more  economical  means  of  induced  oxygena- 
tion for  such  rivers.  (See  also  W72-03780) 
W72-03779 


OXYGEN  REGENERATION  OF  POLLUTED 
RIVERS:  THE  PASSAIC  RIVER. 

Rutgers  -  The  State  Univ.,  New  Brunswick,  N.J. 
Water  Resources  Research  Inst. 

Copy  available  from  GPO  Sup  Doc  for  $0.65; 
microfiche  from  NTIS  as  PB-206  190,  $0.95.  En- 
vironmental Protection  Agency,  Water  Pollution 
Control  Research  Series,  March  1971.  56  p,  15  fig, 
6  tab,  27  ref.  EPA-WQO  Program  16080  FYA 
03/71. 

Descriptors:  'Water  pollution  control,  Water 
quality  control,  Stream  improvement,  'Pollution 
abatement,  'Aeration,  Mathematical  models, 
Water  pollution  control,  New  Jersey. 
Identifiers:  'Instream  aeration,  'Induced  ox- 
ygenation, Surface  aerators,  Air  diffusers,  'Passa- 
ic River. 

Field  tests  were  made  of  a  mechanical  surface 
aerator  and  of  pure  oxygen  diffusers  in  a  small  pol- 
luted river,  the  upper  Passaic.  Results  generally 
corroborated  results  of  previous  test,  as  to  per- 
formance of  surface  aerators  on  such  rivers,  in  ex- 
cavated pools.  A  somewhat  higher  oxygen  transfer 
rate  was  obtained  with  a  flow  concentration 
device,  which,  in  a  permanent  installation,  would 
take  the  form  of  low  rock  spur  dikes,  one  extend- 


ing from  each  bank,  or  flow  concentration  grains. 
Tests  in  shallower  water,  about  7  feet  deep,  were 
inconclusive.  Tests  of  oxygen  diffusers  were  frag- 
mentary, due  to  mechanical  difficulties  with  the 
equipment;  but  it  was  demonstrated  that  the  very 
fine  bubbles  used  were  very  largely  absorbed  in 
the  water.  A  dye  dispersion  test  gave  a  very  high 
longitudinal  dispersion  coefficient  downstream  of 
the  aerator.  Mathematical  modelling  indicated  that 
during  the  period  of  test,  parameters  of  biochemi- 
cal deoxygenation  were  not  changed  by  the  artifi- 
cial aeration  process.  (Whipple-Rutgers) 
W72-O3780 


MECHANICAL  AERATION  SYSTEMS  FOR 
RIVERS  AND  PONDS, 

Littleton  Research  and  Engineering  Corp.,  Mass. 
William  T.  Hogan,  F.  Everett  Reed,  and  Albert  W. 
Starbird. 

Copy  available  from  GPO  Sup  Doc  for  $1.25; 
microfiche  from  NTIS  as  PB-206  218,  $0.95.  En- 
vironmental Protection  Agency,  Water  Pollution 
Control  Research  Series,  November  1970.  134  p, 
22  fig,  14  tab,  46  ref,  3  append.  EPA-WQO  Pro- 
gram 16080DOO  7/70. 

Descriptors:  'Aeration,  Rivers,  Ponds, 
'Economic  prediction,  'Hydraulic  engineering, 
'Air  entrainment,  Bubbles,  Dissolved  oxygen, 
Water  circulation,  Mixing,  'Oxygenation,  Water 
quality  control,  Costs. 

Identifiers:  'Mechanical  aerators,  Aeration  effi- 
ciency. 

The  total  annual  cost  of  providing  supplemental 
aeration  of  streams  and  lakes  by  tested  and  un- 
tested aeration  equipment  is  estimated.  Analytical 
and  empirical  equations  are  presented  for  the 
determination  of  operating  characteristic  of  the 
various  devices  used  to  aerate  natural  bodies  of 
water.  For  the  example  stream  evaluated  in  this 
study,  the  most  economical  means  of  artificial 
aeration  generally  possible  was  found  to  be 
mechanical  aerators  which  generate  a  highly  tur- 
bulent white-water  surface.  For  the  example  lake 
evaluated,  the  most  economical  technique  for  the 
continual  input  of  oxygen  into  a  lake  was  found  to 
be  diffused  aeration  using  air  bubbles;  whereas  the 
most  economical  technique  for  rapid  input  of  ox- 
ygen, operating  only  while  the  lake  is  being 
destratified,  was  found  to  be  a  hybrid  system  con- 
sisting of  a  large  diameter  ducted  propeller  which 
draws  water  from  the  lake  bottom  and  discharges 
it  at  the  surface  where  it  is  aerated  by  a  mechanical 
aerator. 
W72-03781 


CONTROL  OF  POLLUTION  FROM  OUT- 
BOARD ENGINE  EXHAUSTS:  A  RECONNAIS- 
SANCE STUDY. 

Alaska  State  Dept.  of  Fish  and  Game,  Juneau. 

Sport  Fish  Div. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-03783 


CONTROL  OF  MINE  DRAINAGE  FROM  COAL 
MINE  MINERAL  WASTES  PHASE  I  - 
HYDROLOGY  AND  RELATED  EXPERIMENTS, 

Truax-Traer  Coal  Co.,  Pinckneyville,  111. 
For  primary  bibliographic  entry  see  Field  05B. 
W72-03785 


PETROLEUM  POLLUTION  ABATEMENT, 

Oklahoma  Corp.  Commission,  Oklahoma  City. 
Sam  F.  Shakely. 

Proc  Okla  Acad  Sci.  50:  155-158. 1970. 
Identifiers:    Abatement,   Commission,   Corpora- 
tion,  Disposal,   Effluent,   Injection,   Oklahoma, 
Petroleum,  Pollution,  Refinery,  Salt,  Wells. 

The  problems  existent  in  Oklahoma,  and  the  steps 
that  have  been  taken  for  abatement  of  pollution 
are  discussed.  In  1969  the  rules  were  changed  to 
allow  administrative  approval  of  salt  water 
disposal  and  injection  wells,  in  place  of  the  public 
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hearings  previously  required.  The  regulations  and 
disposal  of  refinery  effluent  also  comes  under  the 
jurisdiction  of  the  Oklahoma  Corporation  Com- 
mission. To  assist  the  refineries  in  waste  control 
expenditures,  a  tax  credit  has  been  established.- 
Copyright  1971 ,  Biological  Abstracts,  Inc. 
W72-03801 


SUMMARY  OF  FIELD  TRIALS  IN  1964-69  IN 
RANGOON,  BURMA,  OF  OR- 

GANOPHOSPHORUS  LARVICIDES  AND  OILS 
AGAINST   CULEX   PIPIENS   FATIGANS   LAR- 
VAE IN  POLLUTED  WATER, 
World     Health     Organization,     Seoul     (Korea). 
Japanese  Encephalitis  Vector  Research  Unit. 
L.  S.  Self,  and  M.M.  Tun. 

Bull  W  H  O.  43  (6):  841-851.  1970.  French  summa- 
ry- 
Descriptors:  Abate,  Burma,  Culex-Pipiens- 
Fatigans,  Dursban,  Fenthion,  Field,  Larvae,  Lar- 
vicides,  Oils,  Organo,  Phosphorus,  Polluted,  Ran- 
goon, Trials. 

Tests  of  the  larvicidal  activity  of  various  or- 
ganophosphorus  compounds  against  C.  p.  fatigans, 
showed  that  the  activity  usually  lasted  much 
longer  in  septic  tanks  and  pit  latrines  than  in  open 
drains.  Dursban,  Abate,  fenthion  and  several  other 
emulsifiable  concentrates  caused  high  larval  mor- 
tality at  a  concentration  of  0.05  ppm  but  0.5  ppm 
was  normally  required  to  obtain  a  minimum  of  1-2 
wk  of  complete  larval  control.  For  the  desired 
residual  activity,  dosages  about  40-400  times  the 
laboratory  LC95  values  were  normally  required, 
depending  on  the  compound  used.  The  most  effec- 
tive formulation  was  Dursban  emulsifiable  con- 
centrate, which,  at  a  concentration  of  0.5  ppm, 
was  effective  for  3,7  and  12  wk  in  concrete  drains, 
pit  latrines  and  septic  tanks,  respectively.  Petrole- 
um oils  applied  at  rates  of  25-40  US  gal/ac  (approx. 
237  l/ha-380  1/ha)  and  a  pyrethrum  derivative  at  a 
concentration  of  1.0  ppm  were  toxic  to  larvae  but 
not  highly  residual.  Some  emulsifiable-concen- 
trate/oil  mixtures  appeared  to  be  outstandingly  ef- 
fective, although  inconsistent  results  also  oc- 
curred. Granular  formulations  were  normally  less 
effective  than  the  emulsifiable  concentrates.-- 
Copyright  1971 ,  Biological  Abstracts,  Inc. 
W72-03813 


SANITARY-HYGIENIC  CHARACTERISTICS 
OF  METHYLPYRROLIDONE  AS  A  WATER 
POLLUTANT, 

Kiev  Research  Inst,  of  General  Communal  Hy- 
giene (USSR). 

For  primary  bibliographic  entry  see  Field  05C. 
W72-03815 


POLLUTION  CONTROL  IN  STEELMAKING: 
FACT  OR  FICTION, 

Rand  Corp.,  Santa  Monica,  Calif. 

D.  P.  Tihansky. 

Availabile  from  NTIS,  Springfield,  Va  22151  as 

AD    731    262,    $3.00    paper    copy,    95    cents 

microfiche.   Rand   Corporation   Report,   January 

1971.  6  p,  13ref. 

Descriptors:  'Water  pollution  control,  'Industrial 
wastes,  'Steel,  'Pollution  abatement,  Air  pollu- 
tion, Water  pollution  treatment,  Water  quality 
control,  Waste  water  treatment,  Costs,  Reviews. 
Identifiers:  'Steel  industry. 

The  progress  of  one  of  the  largest  waste  genera- 
tors -  the  American  steel  industry  -  is  examined  in 
its  abatement  research  and  consequent  air  and 
water  quality  control  programs.  Public  concern 
about  steelmaking  waste  discharges  is 
emphasized,  and  some  economic  and  technical  dif- 
ficulties in  meeting  abatement  standards  in  steel 
plants  are  identified.  Aggregate  cost  data  related  to 
the  installation,  operation,  and  maintenance  of 
waste  control  equipment  are  reviewed,  and  these 
expenditures  reveal  the  steel  industry's  positive 
response  to  pollution  control  regulations.  Over  the 


16  year  period  starting  in  1951,  for  example,  steel 
corporations  in  the  United  States  (accounting  for 
98%  of  total  ingot  steel  production)  committed 
about  $600  million  to  air  and  water  pollution  abate- 
ment facilities.  Of  this  amount,  roughly  58%  was 
expended  for  water  treatment  devices.  (Woodard- 
USGS) 
W72-03856 


A  STATISTICALLY  BASED  MATHEMATICAL 
WATER  QUALITY  MODEL  FOR  A  NON- 
-ESTUARINE  RIVER  SYSTEM, 

Stevens  Inst,  of  Tech.,  Hoboken,  N.  J.  Dept.  of 

Economics    of    Engineering    and    Management 

Science. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-03877 


CHEMICAL  POLLUTION  OF  THE  COASTAL 
WATERS  OF  SEAS  OF  THE  USSR  (K- 
HIMICHESKOYE  ZAGRYAZNENIYE 

PRIBREZHNYKH  VOD  MOREY  SSSR), 
State  Oceanographic  Inst.,  Moscow  (USSR). 
For  primary  bibliographic  entry  see  Field  05B. 
W72-03902 


BEHAVIORAL  ASPECTS  OF  WATER 
MANAGEMENT:  A  PARADIGM  AND  A  CASE 
STUDY, 

Waterloo  Univ.  (Ontario).  Div.  of  Environmental 

Studies. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-03929 


IDENTD7ICATION    OF    MANAGEMENT    AND 

PLANNING   PROBLEMS  OF  URBAN   WATER 

RESOURCES  IN  THE  METROPOLITAN  AREA 

OF  GREATER  SAN  ANTONIO, 

Texas  A  and  M  Univ.,  College  Station.  Water 

Resources  Inst. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-03930 


ENVIRONMENTAL  PERCEPTIONS  AND  AT- 
TITUDES OF  ENGINEERS  AND  PUBLIC 
HEALTH  OFFICIALS, 

Victoria  Univ.  (British  Columbia). 

For  primary  bibliographic  entry  see  Field  06B. 

W72-03931 


ENVIRONMENTAL  PROGRAMS  OF  THE  FU- 
TURE, 

Environmental  Protection  Agency,  Washington, 

D.C. 

D.  D.  Dominick. 

Journal  of  Soil  and  Water  Conservation,  Vol  26, 

No   5,   p    180-182,   September-October   1971.    1 

photo. 

Descriptors:  'Environment,  'Pollution  abatement, 
'Air  pollution,  'Water  pollution,  'Water  quality, 
'Water  quality  control,  'Solid  wastes,  'Pesticides, 
•Radiation,  Decision  making,  Administration, 
Standards,  Federal  government,  State  govern- 
ments, Local  governments. 

Identifiers:  'Environmental  Protection  Agency 
(EPA),  'Noise  pollution,  Policy  making,  'Whole 
earth  concept'. 

A  review  of  the  structure,  responsibilities,  and 
programs  of  the  Environmental  Protection  Agency 
(EPA)  is  presented.  EPA  forms  one  organizational 
unit  which  deals  with  the  Federal  programs  involv- 
ing air  and  water  pollution,  drinking  water  quality, 
solid  wastes,  pesticides,  environmental  radiation, 
and  noise  pollution.  It  is  responsible  for  establish- 
ing standards  and  enforcing  them,  monitoring  pol- 
lution, conducting  research  and  demonstration, 
and  assisting  state  and  local  governments  in  their 
pollution-control  efforts.  EPA  works  closely  with 
two  other  environmental  agencies:  The  Council  on 
Environmental  Quality  and  the  National  Oceanic 
and  Atmospheric  Administration  of  the  Depart- 


ment of  Commerce.  Ten  EPA  regions  have  been 
established  which  match  the  boundaries  of  ten 
standard  federal  regions.  Decision  making  powers 
will  be  delegated  to  regional  administrators,  who 
will  be  responsive  to  state  and  local  problems  and 
needs.  The  accent  is  upon  prevention  rather  than 
cure.  Specific  developments  in  the  programs  in- 
volving pesticide  regulation  and  other  agricultural 
pollutants,  land  use  policy,  power  plant  siting, 
sediment  control,  waste  management,  and  air 
quality  are  discussed  in  some  detail.  Man's  recog- 
nition of  the  'whole  earth  concept'  is  an  important 
ingredient  to  any  successful  earth  management. 
Man  must  realize  that  no  important  social  or 
economic  decisions  can  be  made  except  in  terms 
of  the  whole  earth  and  its  entire  panoply  of  human 
and  material  resources.  (Strachan-Chicago) 
W72-03933 


DESIGN   WITH  PEOPLE:  THE  QUALITY  OF 
THE  URBAN  ENVIRONMENT, 

Victoria  Univ.  (British  Columbia). 

For  primary  bibliographic  entry  see  Field  06B. 

W72-03941 


ENVIRONMENTAL  REVIVAL:  PROMISE  AND 
PERFORMANCE, 

Victoria  Univ.  (British  Columbia). 

For  primary  bibliographic  entry  see  Field  06B. 

W72-03942 

EN\TRONMENTAL  EDUCATION:  ONE  AP- 
PROACH TO  RESOLVING  THE  ENVIRON- 
MENTAL CRISIS, 

Michigan  Univ.,  Ann  Arbor.  School  of  Natural 

Resources;  and  Michigan  Univ.,  Ann  Arbor.  Inst. 

for  Social  Research. 

For  primary  bibliographic  entry  see  Field  06B 

W72-03945 


PUBLIC    OPINION    AND    ENVIRONMENTAL 
QUALITY:  A  REAPPRAISAL, 

Simon  Fraser  Univ.,  Burnaby  (British  Columbia). 
For  primary  bibliographic  entry  see  Field  06E. 
W72-03946 


THE      LAKE      ERIE      CONGRESS      -      THE 
PROCEEDINGS  OF  THE  FTRST  SESSION. 

Great  Lakes  Research  Inst.,  Erie,  Pa. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-03947 


THE  EVERGLADES:  WI1DERNESS  VERSUS 
RAMPANT  LAND  DEVELOPMENT  IN  SOUTH 
FLORIDA, 

Yale  Univ.,  New  Haven,  Conn.  Dept.  of  Physics. 
J.  Harte,  and  R.  H.  Socolow. 
Environmental  Analysis,  Vol  1,  No  1,  p  140-164.  1 
tab,  13ref. 

Descriptors:  'Land  development,  'Ecosystems, 
'Water,  'Environment,  Animals,  Airports,  Air 
pollution,  Water  pollution,  Water  pollution  con- 
trol, Economics. 

Identifiers:  'Wilderness,  'The  Everglades,  'South 
Florida,  'Water  cycle,  'Hydroperiod.  Survival. 

The  existence  of  the  Everglades  is  being 
threatened  today  by  the  pressure  for  growth  in 
South  Florida.  Some  of  the  probable  con- 
sequences of  this  growth  pressure  for  the  Ever- 
glades and  for  man  himself  are  discussed.  Part  I 
describes  the  ecosystem  of  the  Everglades,  and 
Part  II  describes  the  present  and  proposed  pro- 
jects in  South  Florida  which  threaten  the  survival 
of  the  Everglades'  park.  The  cycle  of  animal  life  in 
the  park  is  in  rhythm  with  the  hydroperiod,  and 
any  severe  alternation  in  the  water  cycle  will 
threaten  the  survival  of  the  park.  The  future  health 
of  the  Everglades  National  Park  will  be  affected 
by  any  major  new  international  jetport  built  in 
South  Florida.  Some  of  the  issues  of  the  jetport 
controversy  are  discussed  in  detail,  and  competing 
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demands  for  water  in  Southeast  Florida  are  con- 
sidered also.  The  authors  believe  that  the  "god  of 
unrestricted  economic  growth'  will  be  obeyed  until 
the  Everglades  Park  is  ruined.  (Strachan-Chicago) 
W72-03955 


PROTECTION  OF  OPEN  RESERVOIRS 
AGAINST  BIRDS, 

Tacoma  Dept.  of  Public  Utilities,  Wash. 
F.  D.  Emigh. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol  54,  No  11,  p  1353-1360,  Nov.  1962.  3  fig, 
3ref. 

Descriptors:   *Water  treatment,   *Gulls,   *Water 
quality,  'Ducks  (Wild),  'Reservoirs,  Water  pollu- 
tion, 'Reservoir  design. 
Identifiers:  Wire  system,  Spray  system. 

Sea  gulls  and  ducks  can  contribute  heavily  to  con- 
tamination of  open  reservoirs.  Tacoma  has  em- 
ployed various  devices  to  discourage  sea  gulls. 
Only  three  are  presently  used.  The  shotgun 
method  will  be  abandoned  because  of  bad  public 
relations  and  hazards  created  by  its  use.  Stretched 
wires  are  the  simplest,  most  economical  protection 
method  and  require  little  attention.  They  keep  the 
gulls  from  entering  in  large  numbers  but  do  not 
discourage  them  from  frequenting  the  coping  walls 
or  adjacent  areas.  The  water  spray  system  has 
proved  effective.  At  least  50%  of  the  water  surface 
should  be  covered  by  the  spray.  Effects  of  wind  on 
the  spray  must  be  considered.  The  spray  system 
should  be  a  cyclic-operation  type,  with  provision 
for  timing  adjustments.  (Bean-AWWA) 
W72-03960 


COOPERATIVE  STUDIES  FOR  PREPARATION 
OF  THE  CHICAGO  METROPOLITAN  AREA 
RIVER  BASIN  PLAN. 

Economic  Research  Service,  Chicago,  111.;  Forest 

Service  (USDA),  Chicago,  111.;  Soil  Conservation 

Service,  Chicago,  111.;  and  Metropolitan  Sanitary 

District  of  Greater  Chicago,  111. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-03966 


POLLUTION  CONTROL  PROGRAM  FOR  THE 
DETROIT  REGIONAL  WATERSHED. 

Detroit  Dept.  of  Water  Service,  Mich. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-03973 


TENTATIVE  POLLUTION  ABATEMENT  PRO- 
GRAM FOR  THE  FOX  CREEK  CANAL, 
DETROIT,  MICHIGAN. 

Michigan  Water  Resources  Commission,  Lansing; 
Michigan  Dept.  of  Public  Health,  Lansing;  Wayne 
County  Drain  Commission,  Detroit,  Mich.;  Grosse 
Pointe  Park,  Mich.;  Detroit  Corp.  Counsel,  Mich.; 
Detroit  Dept.  o  f  Public  Works,  Mich.;  Detroit 
Metro  Water  Dept.,  Mich. 

Detroit  Metro  Water  Department,  Michigan,  Au- 
gust 1971.  10  p,  1  fig. 

Descriptors:  'Water  pollution  abatement,  'Waste 
water  treatment,  'Stream  improvement,  'Sewage 
treatment,  Overflow,  Detention,  Local  govern- 
ments, Water  resources  development,  Environ- 
mental effects,  Sanitary  engineering,  Drainage 
water,  Urbanization,  Michigan. 
Identifiers:  'Combined  sewer  overflows,  'Detroit 
(Mich),  Grosse  Pointe  Park  (Mich),  Retention 
basins. 

It  was  jointly  recommended  by  various  interested 
local  agencies  that  the  program  for  the  abatement 
of  pollution  in  Fox  Creek  Canal  consist  of  the  con- 
struction of  a  retention  basin-treatment  works. 
This  would  extend  from  the  vicinity  of  Jefferson 
Avenue  near  Fox  Creek  to  the  vicinity  of  Conner 
Creek  near  Freud  Avenue  or  Essex  Avenue.  The 
facility  when  completed  would  be  located  within 
road  right-of-way  beneath  the  road  surface.  Esti- 


mated capital  costs  are  between  $20,000,000  and 
$30,000,000  with  at  least  80%  of  such  costs  to  be 
borne  by  Federal  and  State  grants.  The  applicant's 
share  of  such  cost  is  to  be  equitably  apportioned 
among  the  communities  served,  including,  but  not 
limited  to,  Grosse  Pointe,  Grosse  Pointe  Farms, 
Grosse  Pointe  Park,  Grosse  Pointe  Shores,  Grosse 
Pointe  Woods,  Harper  Woods  and  Detroit.  It  is 
proposed  that  the  project  be  administered  and 
financed  under  the  provisions  of  the  State  Drain 
Act,  as  amended,  (or  be  accomplished  by  other 
mutually  acceptable  means)  with  construction  to 
start  in  1972-1973.  Under  separate  financing  provi- 
sions, it  is  proposed  that  the  Fox  Creek  Canal  be 
cleaned,  embankments  improved  and  facilities  in- 
stalled for  continually  maintaining  the  freshness  of 
the  waters  in  the  canal.  It  is  further  proposed  that 
such  work  be  administered,  financed,  operated 
and  maintained  under  the  provisions  of  the  State 
Drain  Act,  as  amended.  (Poertner) 
W72-03978 


POLLUTION  ABATEMENT  BY  FIBER  MODIFI- 
CATION. 

Washington    Univ.,    Seattle.    Inst,    of    Forest 

Products. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-03982 


ESORGANIC  FERTILIZER  AND  PHOSPHATE 
MINING  INDUSTRIES  -  WATER  POLLUTION 
AND  CONTROL. 

Battelle  Memorial  Inst.,  Richland,  Wash. 
For  primary  bibliographic  entry  see  Field  05B. 
W72-03983 


ENVIRONMENTAL  GUIDELINES  FOR  ROAD 
CONSTRUCTION  IN  ALASKA, 

Environmental     Protection     Agency,     College, 

Alaska,  Alaska  Water  Laboratory. 

For  primary  bibliographic  entry  see  Field  04C. 

W72-03984 


A  PROPOSAL  TO  DEVELOP  A  PLAN  FOR  THE 
CONSTRUCTION  AND  TESTING  OF  WATER 
POLLUTION  FORECASTING  MODELS, 

Missouri  Univ.,  Columbia.  Dept.  of  Industrial  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  05B. 
W72-03986 


BIBLIOGRAPHY  OF  WATER  QUALITY 
RESEARCH  PROJECT  REPORTS. 

Environmental  Protection  Agency,  Washington,  D 
C.  Office  of  Research  and  Monitoring. 

EPA  Office  of  Research  and  Monitoring  Water 
Pollution  Control  Research  Series  Report, 
December  1971.  32  p,  416  ref . 

Descriptors:  'Bibliographies,  'Water  pollution 
control,  'Water  quality,  'Information  retrieval, 
'Publications,  Documentation,  Projects,  Grants, 
Costs,  Financing,  Research  and  development. 

This  list  includes  416  reports  concerning  current 
information  on  water  quality  research  projects. 
The  Publications  Branch  of  Research  Information 
Division,  Research  and  Monitoring,  was 
established  in  July  1969  for  the  purpose  of  dis- 
seminating information  concerning  the  advance- 
ment of  water  pollution  control  technology  and 
knowledge.  It  serves  the  need  to  assemble  and 
readily  furnish  reports  of  EPA-sponsored  research 
and  development  grant,  contract,  and  inhouse  pro- 
jects. Collectively,  these  reports  are  called  the 
Water  Pollution  Control  Research  Series  and 
describe  the  results  and  progress  in  the  control  and 
abatement  of  pollution  in  our  Nation's  waters. 
They  provide  a  central  source  of  information  on 
the  research,  development,  and  demonstration  ac- 
tivities in  the  water  research  program  of  the  En- 
vironmental Protection  Agency,  through  inhouse 
research  and  grants  and  contracts  with  Federal, 
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State,  and  local  agencies,  research  institutions, 
and  industrial  organizations.  (Woodard-USGS) 
W72-04032 


PRELIMINARY  DESIGN  OF  A  MECHANICAL- 
-DRAFT  COUNTERFLOW  COOLING  TOWER, 

ARO,  Inc.,  Arnold  Air  Force  Station,  Tenn. 
For  primary  bibliographic  entry  see  Field  08A. 
W72-04046 


LEGAL  ASPECTS  OF  STORAGE  FOR  WATER 
QUALITY  IMPROVEMENTS, 

Corps  of  Engineers,  Washington,  D.C.  River  and 

Harbor  Board. 

W.  R.  Walker,  and  W.  E.  Cox. 

Journal  Water  Pollution  Control  Federation,  Vol 

43,  No  12,  December  1971 ,  p  2394-2401 ,  23  ref. 

Descriptors:  'Water  quality  control,  'Low  flow 
augmentation,  'Legislation,  Sewage  effluents,  In- 
dustrial wastes,  Industrial  water,  Irrigation, 
Federal  jurisdiction,  State  jurisdiction,  'Legal 
aspects,  'Storage. 

Specific  legislation  authorizing  storage  of  water 
for  pollution  control  through  low-flow  augmenta- 
tion did  not  appear  until  this  decade,  although 
enabling  legislation  containing  possible  authority 
for  dilution  water  storage  has  been  in  existence  for 
some  time.  The  historical  development  of  legisla- 
tion concerning  this  use  of  water  is  traced  from 
1920  to  the  present.  The  various  Federal  agencies 
that  might  use  this  authority  and  the  legal  ramifica- 
tions of  such  use  are  presented  and  discussed.  The 
authority  of  the  states  in  controlling  water  and 
defining  water  rights  in  riparian  and  appropriative 
regions  is  presented  along  with  the  possible  areas 
of  conflicts.  It  is  recommended  that:  (1)  states 
should  consider  legislation,  where  none  exists, 
protecting  stored  water  conveyed  through  natural 
streams  from  other  uses;  (2)  pollution  control 
legislation  should  be  expanded  to  define  water 
quality  standards  during  low-flow  augmentation; 

(3)  the  relationship  between  Federal  and  state 
responsibilities  toward  water  should  be  clarified; 

(4)  specific  authorization  for  the  disposal  of  excess 
water  from  all  federal  reservoirs  for  water  supply 
and  low-flow  augmentation  should  be  established; 
and  (5)  the  policy  of  requiring  power  companies  to 
absorb  the  cost  of  including  water  quality  storage 
in  private  reservoirs  should  be  re-examined. 
(Goessling-Texas) 

W72-04071 


URBAN  WATER:  MULTIPLE-USE  CONCEPTS, 

Colorado  Univ.,  Boulder.  Center  for  Urban  En- 
gineering Studies. 

For  primary  bibliographic  entry  see  Field  06B. 
W72-04073 


INORGANIC  CHEMICALS 

PROFILE. 

Datagraphics,  Inc.,  Pittsburgh,  Pa. 


INDUSTRY 


Copy  available  from  GPO  Sup  Doc  for  $1.75; 
microfiche  from  NTIS  as  PB-206  308,  $0.95.  En- 
vironmental Protection  Agency  -  Office  of 
Research  and  Monitoring,  Water  Pollution  Control 
Research  Series,  July  1971.  211  p,  62  fig,  23  tab,  89 
ref.  EPA  Project  12020  EJI 07/71. 

Descriptors:  'Chemical  wastes,  'Industrial 
wastes,  'Inorganic  compounds,  Profiles,  Produc- 
tivity, Cost  analysis,  Construction  costs,  Opera- 
tion and  maintenance,  Neutralization,  Equaliza- 
tion, Sedimentation,  Growth  rates,  'Waste  water 
treatment. 
Identifiers:  'Cost  index,  'Production  capacity. 

Data  from  59  inorganic  chemical  plants,  as  well  as 
data  obtained  from  the  Manufacturing  Chemist's 
Association  were  obtained  and  analyzed  to  deter- 
mine the  costs  to  be  incurred  by  the  industry  in 
achieving  various  levels  of  pollution  abatement  by 
1974.  For  the  purposes  of  this  study,  the  inorganic 
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chemicals  industry  was  defined  as  including 
producers  of  alkalies  and  chlorine,  industrial 
gases,  inorganic  pigments,  paints  and  allied 
products,  fertilizers  (including  ammonia  and  urea), 
inorganic  insecticides  and  herbicides,  explosives, 
and  other  major  inorganic  chemicals.  Total  output 
was  estimated  at  328.7  billion  lbs  for  1969  and  pro- 
jected at  455.5  billion  lbs  for  1974.  The  historic 
growth  rate  has  been  1 .5  to  2.0  times  that  of  the 
Gross  National  Product,  but  the  overall  price 
index  of  organic  chemicals  has  fallen  2.5%  in  the 
recent  past.  Equalization,  neutralization,  sedimen- 
tation and  lagooning  are  the  most  widely  used 
treatment  processes,  and  both  capital  and  opera- 
tion costs  for  waste  industry  are  presented  for  27% 
and  100%  removal  of  contaminants  on  a  yearly 
basis  from  1969  to  1974.  Descriptions  of  the  vari- 
ous production  processes  and  the  possible  impact 
that  process  changes  might  have  on  the  volume 
and  character  of  the  wastes  are  presented  in  detail. 
(Lowry-Texas) 
W72-04099 


FEASIBILITY  STUDY,  UPPER  MEANDER 
CREEK  MINE  DRAINAGE  ABATEMENT  PRO- 
JECT. 

Stanley  Consultants,  Cleveland,  Ohio. 

Copy  available  from  GPO  Sup  Doc  for  $0.60; 
microfiche  from  NTIS  as  PB-206  232,  $0.95.  En- 
vironmental Protection  Agency  -  Research  and 
Monitoring,  Water  Pollution  Control  Research  Se- 
ries, September  1971.  53  p,  16  fig,  8  tab.  EPA  Pro- 
ject 14010  HBQ  09/71.  Contract  68-01-0063. 

Descriptors:  'Strip  mine  wastes,  *Acid  mine 
water,  *Land  reclamation.  Ponding,  Controlled 
drainage,  Revegetation,  Administration,  Cost 
analysis,  Technical  feasibility,  Economic  feasibili- 
ty, Hydrology,  Aesthetics,  Water  quality  control, 
Ohio. 

The  feasibility  of  a  mine  drainage  control  demon- 
stration project  for  the  Upper  Meander  Creek  site 
in  Mahoning  County,  Ohio,  was  evaluated  by:  (1) 
reviewing  the  history  of  mining,  mine  drainage 
problems,  and  mine  drainage  abatement  measures 
in  the  area;  (2)  conducting  an  inventory  of  local 
physical  features,  hydrology,  water  quality,  and 
social  and  environmental  factors;  (3)  developing 
preliminary  engineering  features  of  a  workable 
abatement  program  in  sufficient  detail  to  permit 
evaluation;  and  (4)  estimating  the  effectiveness  of 
the  project,  determining  tangible  and  intangible 
benefits,  and  delineate  possible  beneficial  future 
uses.  After  the  program  was  formulated  it  was 
necessary  to:  (1)  ASSESS  THE  JURISDIC- 
TIONAL FRAMEWORK  THROUGH  WHICH 
THE  PROJECT  COULD  BE  CARRIED  OUT;  (2) 
develop  an  outline  of  scheduling  and  budgeting  to 
assure  adequate  administrative  control;  and  (3) 
recommend  facilities  and  a  continuing  program  for 
surveillance  of  drainage  from  the  improved  area 
for  measuring  the  demonstration  program  accom- 
plishments with  respect  to  presently  envisioned 
objectives.  The  recommended  program  evolved 
from  this  analysis  included:  (1)  elimination  of 
pools  of  standing  water;  (2)  regrading  of  the  final 
cut  to  provide  positive  drainage;  (3)  seed  bed 
preparation  and  planting  of  acid  tolerant  trees  and 
grasses;  and  (4)  implementation  of  beneficial  land 
use  features  following  reclamation.  (Lowry-Tex- 
as) 
W72-04101 


06.  WATER  RESOURCES 
PLANNING 

6A.  Techniques  of  Planning 


A  STOCHASTIC  MULTI-LEVEL  OPTIMIZA- 
TION TECHNIQUE  FOR  DESIGN  OF  A  MULTI- 
-PURPOSE  WATER  RESOURCE  PROJECT. 

California  Univ.,  Los  Angeles.   School  of  En- 
gineering and  Applied  Science. 
F.  Mobasheri,  A.  Klinger,  and  M.  Torabi. 


Available  from  the  National  Technical  Informa- 
tion Service  as  PB-206  129,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  California  Water  Resources 
Center.  Technical  Completion  Report  UCAL- 
WRC-W-239,  1971.  59  p,  7  fig,  5  tab,  10  ref. 
OWRR  B-091-CAL  (1),  14-31-0001-3059. 

Descriptors:    'Stochastic   processes,    'Reservoir 
system,   Streamflow,   Hydroelectric  production, 
California,  'Model  studies,  Contracts. 
Identifiers:  Folsom  Reservoir  (Calif),  American 
River  (Calif). 

The  main  objective  of  this  project  was  develop- 
ment of  a  stochastic  dynamic  model  for  finding  the 
optimum  operating  policy  of  a  single  multipurpose 
surface  reservoir.  The  unreliability  of  forecasting 
the  future  streamflow  which  makes  the  problem  of 
operation  of  a  reservoir  a  stochastic  process. 
Traditional  methods  of  the  optimization  of  reser- 
voir operation  are  based  on  the  critical  period  of 
hydrology  and  deterministic  streamflow  data  for 
future  periods.  In  this  project  the  real  nature  of 
streamflow  is  taken  into  consideration  by  develop- 
ing probability  density  functions  of  the  streamflow 
for  each  calendar  month.  The  model  makes  use  of 
these  density  functions  to  calculate  the  probability 
of  transition  from  a  given  state  and  stage  to  its  suc- 
ceeding ones.  The  recursive  equation  for  the 
dynamic  programming  model  is,  therefore,  a 
stochastic  one.  In  this  model  the  firm  water  level 
contract  is  used  as  a  parameter  to  decrease  the 
number  of  decision  and  state  variables  for  each 
stage.  For  a  given  water  level  contract  the  opera- 
tion policy  for  maximization  of  on-peak 
hydroelectric  production  is  determined.  Changing 
the  firm  water  level  contract,  the  production  possi- 
bility function  which  shows  trade  off  between 
water  and  energy  production  is  then  calculated. 
Based  on  water  and  energy  prices,  the  optimum 
contract  levels  for  water  and  hydro-electricity  and 
the  optimum  monthly  operation  policy  are  deter- 
mined. 
W72-03539 


PROBLEMS  IN 

WATER  RESOURCE 


MANAGEMENT 

METROPOLITAN 

OPERATIONS, 

American  Society  of  Civil  Engineers,  New  York 
For  primary  bibliographic  entry  see  Field  06B. 
W72-03553 


SPACE-TIME  SAMPLING  OF  POLLUTANTS  IN 
AQUIFERS, 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology. 
For  primary  bibliographic  entry  see  Field  05A. 
W72-03676 


TIME  AND  FREQUENCY-DOMAIN  IDENTIFI- 
CATION OF  A  CAUSAL  BIVARIATE 
STOCHASTIC  PROCESS, 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology;  and 
Arizona  Univ.,  Tucson.  Dept.  of  Systems  En- 
gineering. 

C.  C.  Kisiel,  and  L.  Duckstein. 
Paper  presented  at  the  International  Symposium 
on  Mathematical  Models  in  Hydrology,  Warsaw, 
Poland,  July  26-31,  1971.  4  fig,  1  tab,  5  ref.  OWRR 
B-O07-ARIZ(15). 

Descriptors:     'Stochastic     processes,     'Rivers, 

'Flow,  'Time  series  analysis,  'Sampling,  'Model 

studies,  'Input-output  analysis,  Systems  analysis, 

Decision   making,   New   Mexico,    Mathematical 

models. 

Identifiers:  'San  Francisco  River. 

Short-term  forecasting  of  river  flows  requires 
specification  of  either  a  deterministic  or  a 
stochastic  model.  To  ascertain  the  utility  of 
stochastic  models,  a  bivariate  time  series  analysis 
of  flows  at  two  stations  12  miles  apart  on  the  San 
Francisco  River,  New  Mexico,  was  performed. 
Use  of  multiple  input-output  pairs  indicates  that 
later  or  earlier  flows  introduce  artificial  noise  into 
bivariate  correlations  and  spectra  such  that  either 
meaningful  interpretation  is  obscured  or  loss  of  in- 


formation occurs.  Consideration  of  individual 
input-output  pairs  grouped  into  seasons  then  of 
high,  medium  and  low  flows  provides  more  insight 
into  the  nature  of  the  nonlinear  delays  and  extent 
of  linear  attenuation  induced  by  the  system.  The 
coherences  were  strongest  for  the  flood  peaks  and 
for  the  lower  part  of  the  recessions.  The  effects  of 
sample  size  (or  number  of  input-output  pairs), 
sampling  interval,  (2  hours  of  15  nun)  and  number 
of  lags  on  system  identification  were  also  con- 
sidered. The  analysis  of  leads  to  a  series  of 
bivariate  time  series  models  for  forecasting 
downstream  flows.  This  method  was  compared  to 
predictions  by  regression  so  as  to  evaluate  infor- 
mation loss  and  transferability.  ( Ligon-Cornell) 
W72-03677 


COMPUTER-AIDED  CONFLICT  RESOLUTION 
IN  WATER  RESOURCE  PLANNING:  AN  ILLUS- 
TRATION, 

Colorado  Univ.,  Boulder.  Dept.  of  Civil  and  En- 
vironmental Engineering. 
J.  E.  Flack,  and  D.  A.  Summers. 
Water  Resources  Research,  Vol  7,  No  6,  p  1410- 
1414,  December  1971.  8  fig,  7  ref. 

Descriptors:  'Water  resources,  'Optimum 
development  plans,  'Decision  making,  'Computer 
programs,  'Basins,  Regional  analysis,  Operations 
research,  Systems  analysis  design. 
Identifiers:  'Cognograph,  Conflict  analysis 
judgments,  Policy  formation,  Computer  graphics. 

Regional  basin-wide  planning  includes  a  wide 
spectrum  of  planning  objectives  and  goals  to  make 
the  best  use  of  water.  The  specific  purpose  of  the 
paper  was  to  describe  a  man-machine  strategy  for 
resolving  conflicts  between  water  resource  deci- 
sion makers,  particularly  between  panels  of 
representatives  of  decision  makers  and  influential 
members  of  the  community  concerned.  The  use  of 
Cognograph,  an  interactive  computer  graphics 
program  which  used  a  CDC  280-282  display  con- 
sole in  conjunction  with  a  CDC  6400  computer  for 
analyzing  cognitive  processes,  was  proposed  for 
the  purpose  of  resolving  conflict  in  water  resource 
decision  making.  The  use  of  the  Cognograph  in- 
volved (1)  a  series  of  objects  to  be  judged  which 
were  shown  on  the  graphic  display  device  in  the 
form  of  bar  graphs,  and  (2)  participants  (real  or 
simulated  decision  makers)  were  asked  to  make  a 
judgment  on  a  metric  scale  about  each  object,  e.g. 
to  judge  whether  the  object  is  desirable  or  un- 
desirable. To  illustrate  how  Cognograph  was  ap- 
plied to  water  resource  decision  making,  two  deci- 
sion makers  were  shown  a  series  of  10  hypotheti- 
cal projects  via  the  display  console  and  as  a  result 
the  participants  were  able  to  formulate  a  joint 
decision-making  policy  that  was  mutually  accepta- 
ble. (Ligon-Cornell) 
W72-03680 


AN  EXPERIENCE  IN  PLANNING:  THE 
SYSTEMS  APPROACH, 

Corps  of  Engineers,  New  York.  North  Atlantic 

Div. 

H.  E.  Schwarz,  and  D.  C.  Major. 

Water  Spectrum,  Vol  3,  No  3,  p  29-34,  Fall,  1971. 

Descriptors:  'Water  resources,  'Systems  analy- 
sis, 'Optimum  development  plans,  Economics, 
'Social  aspects,  'Decision  making,  Estimating, 
Benefit-cost  analysis,  Input-output  data.  Time  se- 
ries analysis,  Linear  programming,  'Model  stu- 
dies. 
Identifiers:  'Multiobjective  planning  theory. 

Methods  and  models  used  in  the  North  Atlantic 
Region  water  resource  planning  process  were 
discussed.  The  NAR  framework  plan  had  3  pur- 
poses: to  estimate  on  a  broad  scale  the  demands 
for  and  supplies  of  water  resources  systems  out- 
puts for  a  50- year  period;  to  identify  priority  areas 
for  investment  and  management  plans  and  pro- 
grams; and  to  identify  priority  areas  for  further 
planning  and  research.  Additional  objectives  were 
improvement  of  environmental  quality,  increase  in 
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national  income,  and  regional  development.  The 
planning  solution  combined  systems  analysis  and 
multiobjective  planning  theory.  The  systems  ap- 
proach utilized  computer  programs  and  the  mul- 
tiobjective approach  provided  various  alternative 
plans.  Two  mathematical  models  were  developed. 
A  demand  model  was  composed  of  an  economic 
input-output  table,  a  regression  estimate  of  mu- 
nicipal water  demand  and  arithmetic  operations. 
The  second  model  was  a  supply,  or  linear  pro- 
gramming model.  Its  input  was  derived  from  the 
demand  model.  The  supply  model  determined  the 
minimum  cost  of  supplying  required  flows, 
together  with  an  identification  of  the  optimal 
sources  of  supply  and  the  number  of  million  gal- 
lons per  day  required  from  each.  Advantages  and 
limitations  of  the  models  were  discussed.  (Mar- 
kell-Cornell) 
W72-03684 


A  SYSTEMS  ANALYSIS  OF  APPLICATIONS  OF 
EARTH  ORBITAL  SPACE  TECHNOLOGY  TO 
SELECTED  CASES  IN  WATER  MANAGEMENT 
AND  AGRICULTURE. 

Planning  Research  Corp.,  Los  Angeles,  Calif. 

Available  from  the  National  Technical  Informa- 
tion Service,  as  N7 1-28445,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Technical  Report,  Vol  2,  PRC 
R-1224,  November  1969.  313  p,  99  exhibits,  232 
ref.NASw-1816. 

Descriptors:  'Satellites  (Artificial),  'Systems 
analysis,  'Model  studies,  'Aircraft,  'Cost-benefit 
analysis,  Input-output  analysis,  Hydrology, 
Flows,  Operations  research,  'Remote  sensing. 
Identifiers:  Multispectral  scanner,  Columbia 
River,  Pacific  Northwest. 

The  focus  of  the  study  was  the  formulation  and 
evaluation  of  feasible  future  operational  system 
concepts  for  applying  satellite-based  remote 
sensing  to  improve  the  management  of  specific 
water  resources  and  agricultural  activities.  A 
systems  analysis  of  three  of  the  many  uses  of 
space  technology  was  undertaken.  The  case  stu- 
dies related  to:  (1)  the  management  of  the  regional 
demand  and  supply  of  water  (emphasizing  the 
generation  of  hydroelectric  power,  flood  control, 
irrigation,  and  recreation),  (2)  the  management  of 
the  world  wheat  crop  (emphasizing  the  impact  of 
fluctuations  on  the  United  States  as  the  major  ex- 
porter), and  (3)  the  control  information  needs  to 
the  specifications  of  satellite-borne  sensors  and 
the  interpretation  and  dissemination  of  results  to 
the  users.  The  four-satellite  system  proposed 
could  be  deployed  solely  for  wheat  production 
management  but  the  benefits  could  be  realized 
with  fewer  satellites  and  no  radar.  The  satellite 
system  made  it  possible  to  monitor  world  wheat 
production  to  permit  optimal  United  States  adjust- 
ments. The  wheat  rust  case  required  frequent 
monitoring  (every  12  hours)  and  the  use  of  radar. 
The  water  management  case  required  6-hour 
coverage  and  free  use  of  the  satellite  system.  The 
cost-benefit  ratios  were  substantial  and  the  satel- 
lite was  shown  to  be  superior  to  aircraft.  (See  also 
W72-03686)  (Ligon-CorneU) 
W72-03685 


A  SYSTEMS  ANALYSIS  OF  APPLICATIONS  OF 
EARTH  ORBITAL  SPACE  TECHNOLOGY  TO 
SELECTED  CASES  IN  WATER  MANAGEMENT 
AND  AGRICULTURE. 

Planning  Research  Corp.,  Los  Angeles,  Calif. 

Available  from  the  National  Technical  Informa- 
tion Service  as  N71-28446,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Technical  Report,  Vol  2,  Ap- 
pendixes, PRC  R-1224,  November,  1969.  540  p, 
173  exhibits.  NASw-1816. 

Descriptors:  'Satellites  (Artificial),  'Systems 
analysis,  'Model  studies,  'Aircraft,  'Cost-benefit 
analysis,  'Input-output  analysis,  Hydrology, 
Flows,  Operations  research,  'Remote  sensing. 


This  volume  containes  9  appendices  that  support 
the  Vol.  2,  Technical  Report.  Topics  included  in 
these  appendices  are  User  Sensor  Model-Hydrolo- 
gy, Hydrological  Models,  System  Operation  and 
Benefits,  Satellite  System  Description  and  Costs, 
Alternative  Information  Systems,  Noninformation 
Alternatives,  User  Sensor  Model- Agriculture, 
Wheat  Production  Management  and  Wheat  Rust 
Control.  (See  also  W72-03685)  (Ligon-Comell) 
W72-03686 


OPTIMIZATION  MODELS  FOR  THE  ANALY- 
SIS OF  WATER  RESOURCES  SYSTEMS, 

California  Univ.,  Los  Angeles.  Dept.  of  Engineer- 
ing. 

R.  C.  Harboe. 

Ph.  D.  Thesis,  1970.  1%  p,  30  fig,  41  tab,  34  ref ,  3 
append.  OWRR  B-061-CAL  (13). 

Descriptors:  'Optimization,  'Mathematical 
models,  'Reservoir  design,  'Multiple-purpose 
reservoirs,  'Long-term  planning,  Water 
resources,  'Dynamic  programming,  Operations 
research,  Synthetic  hydrology,  Hydroelectric 
power,  'Model  studies. 
Identifiers:  'Incremental  Dynamic  Programming. 

Mathematical  programming  models  were 
developed  and  tested  to  find  optimum  design  and 
long-term  operation  of  water  resource  systems. 
Several  surface  water  reservoir  systems  configu- 
rations were  analyzed:  (1)  single  multipurpose  sur- 
face water  reservoir,  (2)  two  multipurpose  surface 
water  reservoirs  in  parallel,  (3)  three  multipurpose 
surface  water  reservoirs  with  parallel  and  series 
linkages  and  (4)  two  multipurpose  surface  water 
reservoirs  in  series  with  a  dual-purpose  nuclear 
desalination  plant.  Historical  streamflow  records 
were  used  to  find  the  optimum  long-term  operation 
policies.  The  objective  function  for  the  multiple 
purpose  water  systems  was  expressed  in  physical 
terms,  namely  maximizing  on-peak  firm  energy 
production.  Other  objectives  were  specified  as 
constraints  or  parameters.  The  Incremental 
Dynamic  Programming  technique  solved  these 
models.  Local  optima  were  obtained  and  nu- 
merous initial  policies  used  to  start  iterations  in 
order  to  obtain  different  local  optima  and  possibly 
obtain  a  global  optimum  by  selecting  the  best.  The 
models  and  algorithms  were  applied  to  hypotheti- 
cal water  resource  systems  data  to  optimize  long- 
term  operation  policies.  The  3  reservoir  models 
yielded  optima  with  at  least  6  times  the  initial  pol- 
icy values  for  on-peak  firm  energy.  The  2  series 
reservoir  model  and  dual-purpose  nuclear 
desalination  plant  improved  energy  outputs  by 
30%.  (Markell-ComeU) 
W72-03688 


DECISION  UNDER  UNCERTAINTY  APPLIED 
TO  A  HYDROLOGIC  PROBLEM, 

Arizona  Univ.,  Tucson.  Dept.  of  Systems  En- 
gineering. 
W.  M.  Dvoranchik. 

Research  Report,  M.  S.  Thesis,  November  1971. 
68  p,  5  fig,  3  tab,  10  ref,  3  append.  OWRR  B-007- 
ARIZ(17). 

Descriptors:  'Decision  making,  'Risk,  'Data  col- 
lection, 'Hydrology,  'Optimization,  'Cost-benefit 
ratio.  Bridge  design,  Flood  control,  Computer  pro- 
grams, Arizona. 

Identifiers:  'Bayes  risk,  Simpson's  rule,  'Rillito 
Creek  (Ariz). 

A  basis  is  provided  for  evaluating  the  worth  of  ad- 
ditional data  in  decision-making.  A  decision 
theoretic  approach  was  presented  which 
delineated  the  components  of  the  decision  process 
along  with  a  quantitative  examination  of  a  bridge 
and  pier  design  problem  to  show  the  expected 
losses  from  insufficient  knowledge  and  expected 
gains  from  additional  information.  The  Rillito 
Creek  was  used  to  illustrate  the  problem.  Design 
modifications  were  the  variables  that  necessitated 
a  revaluation  of  the  worth  of  additional  data.  A 
search  routine  for  the  minimum  of  the  Bayes  risk 


and  expected  opportunity  loss  was  used  in  choos- 
ing the  structural  design.  The  hydrologic  problem 
involved  annual  peak  flows  for  a  river  and  their  ef- 
fect on  the  design  problem.  Numerical  answers 
were  obtained  using  a  CDC  6400  computer 
although  the  program  is  adaptable  to  other  com- 
puter systems.  A  dollar  value  was  assigned  to  the 
worth  of  additional  data  showing  the  expected  gain 
from  waiting  for  more  information.  In  the  case  il- 
lustrated, additional  information  had  a  low  value. 
(MarkeU-CorneU) 
W72-03690 


THE  OPTIMIZATION  OF  WATER  RESOURCES 
DEVELOPMENT,  U, 

California  Univ.,  Los  Angeles.  School  of  En- 
gineering and  Applied  Science. 
W.  A.  Hall,  and  W.  W-G.  Yeh. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-206  300,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  California  Water  Resources 
Center  Completion  Report  UCAL-WRC-W-183, 
1971 .  7  p.  OWRR  B-061-CAL. 

Descriptors:  'Reservoirs,  'Synthetic  hydrology, 

'Water      supply,      'Streamflow,      'Stochastic 

processes. 

Identifiers:  'Critical  period. 

The  purpose  of  this  study  is  to  define  'critical 
period'  in  conjunction  with  reservoir  design  and 
operation,  and  then  to  analyze  the  usefulness  of 
the  concept  in  the  evaluation  of  deficiencies  of 
water  for  project  planning  purposes.  Streamflow 
records  from  a  number  of  rivers  in  the  United 
States  are  analyzed  and  certain  defined  charac- 
teristics of  their  various  critical  periods  are 
derived.  These  characteristics  are  shown  to  be 
functions  of  both  the  active  storage  and  the  degree 
of  variation  in  annual  streamflow.  A  study  is  made 
of  the  significance  of  critical  periods  and  their  as- 
sociated droughts  respecting  their  use  for  design 
purposes.  This  is  done  by  generating  large  num- 
bers of  equally  likely  hydrographs  of  the  same  as 
the  historical  record,  and  comparing  the  critical 
periods  and  yields  of  these  synthetic  records  with 
those  found  in  the  historical  record.  The  generated 
records  as  a  whole  had  significantly  less  severity, 
measured  by  the  decrease  in  the  full  record  firm 
yield,  than  the  historical  records  of  the  same 
length.  The  critical  periods  also  showed  a  strong 
tendency  for  nesting.  These  observations  suggest, 
but  do  not  prove,  that  the  more  severe  critical 
periods  observed  in  historical  records  may  be  due 
to  major  perturbations  of  the  cause-effect  relation- 
ships not  reflected  by  the  hypothesis  of  static 
probability  relationship. 
W72-03763 


DYNAMIC     PROGRAMMING     MODEL     AND 

QUANTITATIVE        ANALYSIS,        ROSWELL 

BASIN,  NEW  MEXICO, 

New  Mexico  Inst,  of  Mining  and  Technology, 

Socorro.  Hydrology  Section. 

For  primary  bibliographic  entry  see  Field  02F. 

W72-O3770 


MANAGEMENT  ALTERNATIVES  IN  THE  USE 
OF  THE  WATER  RESOURCES  OF  THE  PECOS 
RIVER  BASDS  DS  NEW  MEXICO, 

New  Mexico  State  Univ.,  University  Park.  Dept. 

of  Civil  Engineering. 

J.  W.  Hernandez. 

PB-206    189.    New    Mexico    Water    Resources 

Research  Institute,  Las  Cruces,  WRRI,  Report 

No.  12,  1971.  196  p,  42  fig,  41  tab,  53  ref,  append. 

OWRR  B-006-NMEX  (5)  and  B-011-NMEX  (5). 

Descriptors:  'Linear  programming,  'Dynamic 
programming,  'Systems  analysis,  'New  Mexico, 
Reservoir  operation,  Reservoir  sites,  Synthetic 
hydrology.  Water  shortage,  Water  rights,  Over- 
draft, Streamflow,  Recharge,  River  basins, 
Groundwater  basins,  Water  quality,  Saline  water, 
Routing,  Groundwater  mining,  Water  storage, 
Water  yield. 
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Identifiers:  'Reservoir  routing,  *Pecos  River 
Basin,  *Roswell  Artesian  Basin,  'Management  al- 
ternatives, 'Decision  model,  System  losses,  Intra- 
basin  transfers,  Water  salvage,  Land  retirement, 
Natural  discharge,  Artificial  discharge,  Safe  yield, 
Synthetic  flow. 

The  purpose  was  to  identify  those  general  manage- 
ment policies  that  could  lead  to  enhanced  efficien- 
cy and  effectiveness  of  the  use  of  the  water 
resources  of  the  Pecos  River  in  New  Mexico.  The 
report  reviewed  the  existing  situating  in  the  Pecos 
Basin  and  in  potential  value  of  restudying  some  of 
the  elements  of  the  supply  system.  Many  conven- 
tional techniques  used  in  hydrologic  work  were 
employed,  but  some  of  the  newer  and  unproven 
methods  were  also  used,  such  as  synthetic  inflow- 
outflow  studies,  and  the  coupling  of  linear  and 
dynamic  programming  models.  Results  of  the 
analytical  work  are  presented  in  a  management- 
decision  model  for  the  Roswell  Artesian  Basin, 
and  in  a  stochastic  model  of  the  storage,  routing, 
and  use  of  available  surface  water.  Four  principal 
recommendations  offered  were:  (1)  the  level  of 
pumping  in  the  Basin  should  be  reduced  by  retire- 
ment of  lands  from  production,  (2)  Channel  and 
delta  losses  between  Alamogordo  and  McMillan 
Dam  should  be  reduced,  (3)  Deterioration  of  the 
quality  of  the  surface  supply  from  Anton  Chico  to 
Santa  Rosa  should  be  reduced,  and  (4)  A  salinity- 
routing  study  should  be  undertaken  to  evaluate  the 
combined  effects  of  current  and  planned  water- 
development  projects  on  the  quality  of  the  surface 
water  supply.  (Creel-New  Mexico) 
W72-03771 


LINEAR  PROGRAMMING  APPLICATIONS  IN 
WATER  RESOURCES, 

Battelle   Memorial  Inst.,  Columbus,  Ohio.   En- 
vironmental Planning  Group. 
N.  L.  Drobny. 

Water  Resources  Bulletin,  Vol  7,  No  6,  p  1180- 
1193,  December  1971. 1  fig,  39  ref. 

Descriptors:  'Linear  programming,  'Systems 
analysis,  Mathematical  models.  Water  resources, 
Water  resources  development,  Reviews, 
Bibliographies,  Water  quality. 

Applications  of  linear  programming  to  water  quali- 
ty and  water  quantity  problems  are  discussed,  and 
a  fairly  comprehensive  sample  of  recent  literature 
in  these  areas  is  reviewed.  Basic  elements  of  linear 
programming  are  also  discussed.  Emphasis  is 
placed  on  the  elements  of  linear  programming  that 
make  it  a  useful  tool  for  analyzing  water  resource 
problems  and  the  basic  features  of  various  water 
resource  problems  that  render  them  amenable  to 
meaningful  analysis  by  linear  programming.  (K- 
napp-USGS) 
W72-03876 


STRUCTURING  URBAN  TRANSPORTATION 
PLANNING  DECISIONS:  AVAILABLE  SOCIAL 
SCIENCE  CONSTRUCTS, 

Waterloo  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

B.G.Hutchinson. 

Environment  and  Planning,  Vol  2,  p  251-265, 1970. 
4  fig,  ltab,  25  ref. 

Descriptors:  'City  planning,  'Analytic  techniques, 
•Decision  making,  'Political  aspects,  'Model  stu- 
dies, Planning,  Evaluation,  Economic  efficiency, 
Access  routes,  Income  analysis,  Political  con- 
straints, Institutions,  Cities,  Community  develop- 
ment. 

Identifiers:  'Welfare  theory,  'Urban  transporta- 
tion, Social  science  constructs,  Environmental 
quality.  Income  distribution  goals,  Political 
process,  Goal  formulation. 

A  welfare-theory-based  framework  for  the  evalua- 
tion of  urban  transportation  investments  is 
described.  An  economic  efficiency  criterion  is 
developed  in  terms  of  the  community  demand 
schedule  for  accessibility  and  for  environmental 


quality.  A  procedure  for  modifying  this  efficiency 
criterion  to  reflect  income  distribution  goals  is 
presented.  It  is  argued  that  the  necessary  empirical 
information  for  this  evaluation  framework  must  be 
derived  from  the  application  of  some  consistent 
theory  of  democratic  group  decisions.  A  number 
of  models  of  the  political  process  are  then 
reviewed.  Recent  experience  with  several  institu- 
tional frameworks  for  planning  is  discussed  and 
some  of  the  principles  of  the  models  are  used  to 
evaluate  this  experience.  The  contributions  that 
available  models  of  the  political  process  might 
make  to  the  extension  of  the  welfare-based- 
evaluation  framework  are  then  explored.  The  ele- 
mentary extensions  presented  in  the  paper  provide 
a  basis  for  studying  the  goal  formulation  and 
weighting  processes  in  particular  communities. 
Comparative  studies  in  a  number  of  urban  commu- 
nities should  lead  to  the  development  of  a 
meaningful  institutional  framework  for  urban 
transportation  planning  activities.  (Davis-Chicago) 
W72-03940 


NOTES  ON  THE  DESIGN  OF  OPERATIONAL 
MODELS, 

Center  for  Environmental  Studies,  London  (En- 
gland). 

T.  A.  Broadbent. 

Environment  and  Planning,  Vol  2,  p  469-476,  1970. 
2  fig,  18  ref. 

Descriptors:  'Model  studies,  'Mathematical 
models,  'Design,  'Design  criteria,  Structure, 
Theoretical  analysis,  Analytic  techniques. 
Identifiers:  'Design  principles,  'Operational 
models,  Spatial-interaction  allocation  model, 
Dimensionality,  Separation  of  variables,  System 
identification. 

Problems  involved  in  the  practical  application  of 
mathematical  urban  models  are  discussed.  Rela- 
tively little  attention  has  been  devoted  to  the 
design  principles  involved  in  applying  models  to 
real  world  data.  Design  principles,  on  the  experi- 
mental side,  refer  to  the  identification  and  defini- 
tion of  the  system  under  study,  and  thus  the  mean- 
ing to  be  attached  to  variables  and  their  measured 
values.  On  the  theoretical  side,  reference  is  made 
to  the  formulation  of  dimensionally  correct 
models,  and  the  construction  of  equation  systems 
which  use  appropriate  procedures  to  simplify  rela- 
tionships and  take  advantage  of  the  structural  sim- 
plification present  in  the  data,  the  information  in 
'observable'  variables  being  used  in  the  most 
economical  and  explicit  way.  With  reference  to 
some  recent  applications  of  a  spatial-interaction 
allocation  model,  questions  of  dimensionality, 
separation  of  variables,  system  identification,  and 
simple  structure  principles  are  considered.  How 
these  ideas  can  be  utilized  to  help  improve  the 
meaning  of  model  output  and  generally  increase 
the  insight  provided  by  the  model  is  illustrated. 
(Davis-Chicago) 
W72-03943 


CYBERNETIC  AND  GENERAL-SYSTEM  AP- 
PROACHES TO  URBAN  AND  REGIONAL 
SCIENCE:  A  REVIEW  OF  THE  LITERATURE, 

Manchester  Univ.,  (England).  Centre  for  Urban 
and  Regional  Research. 
J.  B.  McLoughlin,  and  J.  N.  Webster. 
Environment  and  Planning,  Vol  2,  1970.  p  369-408, 
332  ref. 

Descriptors:  'Theoretical  analysis,  'Urbanization, 
♦Analytic  techniques,  'Systems  analysis, 
Planning,  City  planning,  Methodology,  Regions, 
Cities. 

Identifiers:  'General  systems  theory, 
'Cybernetics,  'Information  theory,  'Regional 
science,  Systems  structure,  Systems  dynamics, 
Urban  change,  Human  settlement  patterns. 

Certain  theoretical  concepts  are  introduced  includ- 
ing the  notion  of  systems,  their  structure  and 
behaviour;  cybernetics  and  information  theory; 
the  dynamics  of  systems  which  evolve  and  adapt 


their  structure,  and  the  main  tenancy  of  their  or- 
ganization; and  the  notion  of  control.  Each  con- 
cept is  illustrated  with  examples  drawn  from  vari- 
ous disciplines.  This  theoretical  framework  is  re- 
lated to  systems  identified  in  human-settlement 
patterns.  Contributions  by  regional  scientists  are 
noted,  various  approaches  to  urban/regional 
systems  analysis  are  reviewed,  and  the  specific 
problems  of  defining  elements,  interactions,  and 
an  appropriate  environment  are  discussed.  An  at- 
tempt is  made  to  identify  particular  authors  and 
ideas  which  appear  to  be  the  most  significant  con- 
tributions towards  the  understanding  and  guidance 
of  change  in  towns  and  regions.  (Davis-Chicago) 
W72-03953 


DEVELOPMENT  OF  A  SIMULATION  MODEL 
FOR  STORMWATER  MANAGEMENT, 

Metcalf  and  Eddy,  Inc.,  Palo  Alto,  Calif. 
For  primary  bibliographic  entry  see  Field  05B. 
W72-O4022 


DOSAG-I,  SIMULATION  OF  WATER  QUALITY 
IN  STREAMS  AND  CANALS.  PROGRAM 
DOCUMENTATION  AND  USERS  MANUAL. 

Texas     Water     Development     Board,     Austin. 

Systems  Engineering  Div. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-04047 
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THE  VALUE  OF  WATER  USED  IN  WASHING- 
TON'S IRRIGATED  AGRICULTURE, 

Washington  State  Water  Research  Center,  Pull- 
man. 

For  primary  bibliographic  entry  see  Field  06D. 
W72-03537 


THE  VALUE  OF  WATER  USED  IN  WASHING- 
TON'S IRRIGATED  AGRICULTURE, 

Washington  State  Water  Research  Center,  Pull- 
man. 

For  primary  bibliographic  entry  see  Field  06D. 
W72-03538 


MANAGEMENT  PROBLEMS  IN 

METROPOLITAN  WATER  RESOURCE 
OPERATIONS, 

American  Society  of  Civil  Engineers,  New  York. 
M.  B.  McPherson. 

Available  from  National  Technical  Information 
Service  as  PB-206  087,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  ASCE  Urban  Water  Resources 
Research  Program,  Technical  Memorandum  No. 
14,  September  1971.  76  p,  2  tab,  154  ref,  3  append. 
OWRR  C-1536  (Nol992)  (7). 

Descriptors:  'Management,  'Water  resources, 
'Environment,  'Planning,  'Decision  making, 
Water  pollution  control,  Standards,  Water  quality, 
Water  quality  control.  Droughts,  Water  reuse  utili- 
ties, Water  supply,  Recreation,  Waste  water  treat- 
ment, Water  treatment,  Conservation. 
Identifiers:  'Management  problems,  'Policy  mak- 
ing, 'Intelligence  system  feasibility,  'National 
urban  water  policy,  Implementation,  Private  sec- 
tor, Water  use,  Public  water  supply. 

The  report  has  two  main  operating  problem 
themes,  (1)  intelligence  system  feasibility,  and  (2) 
national  urban  water  policy.  Conclusions  are  ad- 
dressed primarily  to  the  theme  of  policy.  Conclu- 
sions specifically  dealing  with  the  feasibility  study 
will  be  discussed  in  a  succeeding  report  which  will 
explore  the  physical  capability  of  existing 
technology.  The  topics  discussed  include:  planning 
and  plan-implementation  problems,  water  pollu- 
tion control,  water  pollution  standards,  quality  of 
water  supplies,  the  private  sector,  use  curtailment 
during  droughts,  the  utilities  concept,  recreational 
uses  of  water  supply  impoundments,  financing 
public    water    supplies,    wastewater    treatment. 
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water  treatment,  water  re-use,  and  other  conserva- 
tion measures.  (Strachan-Chicago) 
W72-03553 


FOOD,  FIBER  AND  THE  ARID  LANDS. 

Arizona  Univ.,  Tucson.   Office  of  Arid-Lands 

Research. 

For  primary  bibliographic  entry  see  Field  03F. 

W72-03652 


RESOURCE-ALLOCATION    PROBLEMS    FOR 
THE  DEVELOPMENT  OF  ARID  ZONES, 

United  Nations  Education,  Scientific  and  Cultural 

Organization,    Paris    (France).    United    Nations 

Development  Programme. 

For  primary  bibliographic  entry  see  Field  03F. 

W72-03654 


THE  PAPAGO  CATTLE  ECONOMY:  IMPLICA- 
TIONS FOR  ECONOMIC  AND  COMMUNITY 
DEVELOPMENT  IN  ARID  LNDS, 

Papago  Office  of  Economic  Opportunity,  Sells, 

Ariz. 

For  primary  bibliographic  entry  see  Field  03F. 

W72-03656 


BUILDING  DESIGN  AND  PLANNING  FOR 
SELF-SUSTAINING  COMMUNITffiS  IN 
REMOTE  LOCALITffiS  OF  AUSTRALIA'S 
ARH)  ZONE, 

Melbourne  Univ.,  Parkville  (Australia).  Dept.  of 

Architecture  and  Building. 

For  primary  bibliographic  entry  see  Field  03F. 

W72-03657 


COMPUTER-AIDED  CONFLICT  RESOLUTION 
IN  WATER  RESOURCE  PLANNING:  AN  ILLUS- 
TRATION, 

Colorado  Univ.,  Boulder.  Dept.  of  Civil  and  En- 
vironmental Engineering. 
For  primary  bibliographic  entry  see  Field  06A. 
W72-03680 


ECONOMIC  ANALYSIS  OF  PUBLIC  WATER 
SUPPLY  IN  THE  PISCATAQUA  RIVER 
WATERSHED, 

New  Hampshire  Univ.,  Durham.  Water  Resources 
Research  Center. 

R.  H.  Forste,  and  R.  L.  Christensen. 
Journal  of  The  Society  for  Long  Range  Planning, 
Vol  3,  No  4,  p  75-85,  June  1971 .  12  fig,  3  tab,  1  ap- 
pend. OWRR  A-008-NH  (7). 

Descriptors:  Costs,  *Cost  analysis,  Economics  of 
scale,  Diseconomies  of  scale,  Water  requirements, 
'Water  distribution  (Applied),  'Watershed 
management,  Planning,  Prices,  New  Hampshire, 
Urbanization,  Cities,  *Water  supply,  Municipal 
water. 

Identifiers:  *Piscataqua  River  Watershed,  Invest- 
ment. 

The  southeastern  portion  of  New  Hampshire  is  ex- 
periencing a  rapid  growth  in  population.  Many 
small  semi-rural  communities  are  becoming  subur- 
ban complexes  with  mushrooming  residential 
developments.  Expanding  demands  for  municipal 
services  create  an  urgent  need  for  planning  efforts 
that  will  aid  decision  makers  in  the  choice  among 
alternative  systems  for  providing  municipal  ser- 
vices, such  as  water  supplies.  The  study  reviews 
the  characteristics  of  water  supply  systems  and 
identifies  the  economic  problems  associated  with 
them.  The  first  portion  of  the  study  is  exploratory 
in  nature,  conducted  on  a  theoretical  basis.  The 
appendix  to  the  study  uses  an  average  cost  ap- 
proach in  analyzing  the  economics  of  public  water 
supply  for  10  public  and  private  water  supply 
systems  in  the  Piscataqua  River  Watershed  (N.H.- 
Me.).  The  cost  of  production  and  distribution, 
plant  size  adjustments,  and  variation  in  water  use 
are  included. 
W72-03764 


QUANTITATIVE  WATER  RESOURCE  BASIN 
PLANING:  AN  ANALYSIS  OF  THE  PECOS 
RIVER  BASIN,  NEW  MEXICO, 

New    Mexico    Univ.,    Albuquerque.    Dept.    of 
Economics. 
R.  C.  d'Arge. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-206  186,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  New  Mexico  Water  Resources 
Research  Institute,  Report  No.  8,  1970.  104  p,  6 
fig,  69  tab,  43  ref,  10  append.  OWRR  B-006- 
NMEX  (2)  and  B-011-NMEX  (2). 

Descriptors:  *Water  transfer,  *Water  management 
(Applied),  *New  Mexico,  'Economic  prediction, 
Economics,  Optimal  development  plans,  Water 
utilization,  Water  allocation  (Policy),  Duty  of 
water,  *River  basins,  Groundwater  basins,  Sur- 
face-groundwater  relationships,  Conjunctive  use, 
Planning,  Inter-basin  transfer. 
Identifiers:  'Activity  analysis,  'Water  projection 
models,  'Pecos  River  Basin,  Intrabasin  water  real- 
location, Marginal  value,  Intertemporal  realloca- 
tion, Social  Interest  Rate,  Shadow  Prices. 

The  traditional  water-requirements  approach  to 
water  resource  basin  planning  is  explicitly  in- 
tegrated into  an  activity  analysis  type  of  planning 
model.  The  model  is  structured  to  include  sequen- 
tial interdependencies  of  surface  water  utilization, 
and  conjunctive  use  of  ground  and  surface  waters. 
In  addition,  both  water  quality  and  quantity 
restrictions  are  introduced  into  the  model  simul- 
taneously. Emphasis  is  given  to  the  potential  for 
intrabasin  water  transfer  between  competitive 
users,  locations,  and  points  in  time.  Empirical  data 
and  requirements  projections  are  generated  for  the 
Pecos  River  Basin;  the  model  is  tested,  using  the 
Pecos  River  Basin  data;  and  policy  implications  of 
the  results  are  explored.  While  the  model  is  a 
highly  simplified  characterization  of  the  Pecos 
Basin  economy  and  hydrology,  there  appeared  to 
be  some  important  policy  implications.  The  more 
significant  of  these  were  (1)  the  current  value  and 
values  of  water  between  1971  and  1990,  when  mea- 
sured as  contributions  to  basin  product,  appear  to 
be  relatively  low,  (2)  the  transfer  model  results  in- 
dicate that  no  major  location  transfers  of  water 
within  the  basin  need  be  contemplated,  and  (3)  if 
transfers  between  sectors  or  between  crops  are 
necessary,  it  would  be  least  costly  to  withdraw 
small  amounts  from  each  acre  rather  than 
withdrawing  acreage.  (Creel-New  Mexico) 
W72-03767 


ECONOMIC  FEASD3ILITY  OF  INCREASING 
PECOS  BASIN  WATER  SUPPLIES  THROUGH 
REDUCTION  OF  EVAPORATION  AND 
EVAPOTRANSPDXATION, 

New    Mexico    Univ.,    Albuquerque.    Dept.    of 

Economics. 

For  primary  bibliographic  entry  see  Field  03B. 

W72-03768 


AN  ECONOMIC  LAND  CLASSIFICATION  OF 
THE  IRRIGATED  CROPLAND  IN  THE  PECOS 
RIVER  BASIN,  NEW  MEXICO, 

New  Mexico  State  Univ.,  University  Park.  Dept. 
of  Agricultural  Economics. 
R.  R.  Lansford,  E.  T.  Garnett,  and  B.  J.  Creel. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-206  187,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  New  Mexico  Water  Resources 
Research  Institute,  Report  No.  7,  1970.  56  p,  15 
fig,  31  tab,  39  ref,  append.  OWRR  B-006-NMEX  ( 
)andB-011-NMEX(3). 

Descriptors:  'Land  classification,  'Irrigated  land, 
'New  Mexico,  'Economic  prediction,  'Land  ap- 
prasial,  Water  quality,  Cultivated  lands,  Aquifers, 
Groundwater,  Groundwater  mining,  Saline  water 
intrusion,  Water  rights,  Water  level  fluctuations, 
Surface  water,  Agriculture,  Soil  types,  Farm 
units,  Land  resources,  Resource  allocation,  Irriga- 
tion, River  basin  development,  Economics,  Water 
resources,  Salinity,  Groundwater  basins. 
Identifiers:  'Economic  land  classification,  'Pecos 
River    Basin,    Income    expectancy    appraisal, 


Economic  indicators,  Limitations,  Soil  productivi- 
ty, Water  quantity,  Soil  groups,  Groundwater 
quality,  Net  return,  Groundwater  levels,  Cropping 
patterns,  Enterprize  budgets,  Shallow  aquifer,  Ar- 
tesian aquifer,  Groundwater  pumpage,  Cropped 
acres,  Farmsteads,  Irrigation  water  diversion. 

This  study  of  the  Pecos  River  Basin,  New  Mexico, 
was  to  furnish  information  concerning  the  geo- 
graphic location  of  irrigated  cropland  with  soil  and 
water  problems  affecting  income  expectancies. 
The  Cornell  system  of  economic  land  classifica- 
tion was  used  as  a  basis  to  delineate  those  areas 
having  slight,  moderate,  or  severe  limitations  with 
respect  to  soil  and  water  quality  and/or  quantity. 
Soil  and  water  maps  and  reports,  and  an  extensive 
field  survey,  were  combined  to  construct  the 
maps.  Irrigated  lands  with  slight  limitations, 
Economic  Class  I,  accounted  for  about  31  percent 
of  the  irrigated  cropland.  Those  with  moderate 
limitations  or  Economic  Class  H,  accounted  for  43 
percent,  and  those  with  severe  limitations  in 
Economic  Class  III  accounted  for  about  16  per- 
cent of  the  irrigated  cropland.  Ten  percent  of  the 
cropland  was  not  classified.  A  systematic  program 
of  retiring  Economic  Class  HI  lands  would  have 
the  least  significant  effect  on  the  economy  of  the 
basin.  By  transferring  irrigation  water  from  Class 
HI  to  Class  II  cropland,  especially  where  water 
quality  is  a  problem,  and  to  potential  Class  I  land, 
the  economic  return  per  acre-foot  of  irrigation 
water  in  the  basin  could  be  increased. 
W72-03769 


ECONOMIC  IRRIGATION  SCHEDULING  AND 
THE  DEMAND  FOR  HtRIGATION  WATER, 

For  primary  bibliographic  entry  see  Field  03F. 
W72-03912 


WATER,  MAN,  AND  NATURE, 

Bureau  of  Reclamation,  Sacramento,  Calif. 
R.  J.  Paf ford,  Jr. 

Paper,  22nd  Annual  American  Institute  of  Biologi- 
cal Sciences  Meeting,  Colorado  State  University, 
Ft.  Collins,  August  1971.  8  p. 

Descriptors:  'Planning,  'Resource  conservation, 
'Resource  development,  Biology,  Fish,  Wildlife, 
Project  purposes,  Fish  handling  facilities,  Weather 
modification,  Project  planning,  'Environmental 
effects. 

Identifiers:  'Engineering  works,  'Biological 
sciences,  Water  resources  engineering,  Skywater 
project. 

The  era  of  resource  management  to  serve  the  best 
interests  of  both  man  and  nature  is  beginning. 
Probably  the  best  approach  to  the  problem  of 
water,  man,  and  nature  is  an  interdisciplinary  one, 
and  may  be  the  only  one  that  has  a  reasonable 
chance  of  consistent  success.  Up  to  the  turn  of  the 
century,  most  water  projects  were  single-purpose 
and  locally  oriented.  They  were  built  to  solve 
problems  of  water  supply  or  control;  their  effects 
beyond  the  local  area  were  negligible.  The  have 
been  largely  successful;  but,  as  water  projects 
began  to  grow  in  size  and  scope,  side  effects  such 
as  fish  and  wildlife  depression,  drainage  con- 
tamination, and  others,  had  to  be  considered. 
Some  Bureau  projects  are  given  to  exemplify  the 
independent  and  interdisciplinary  approaches  to 
water  projects.  When  biologists  and  engineers 
pooled  their  talents,  success  has  been  consistent. 
When  interdisciplinary  cooperation  broke  down  or 
did  not  exist,  limited  success  was  achieved  at  the 
cost  of  lost  opportunities  for  better  water  usage. 
Changes  are  taking  place  rapidly  in  water  resource 
development  policies,  and  the  American  public  is 
beginning  to  expect  synergistic  results.  (USBR) 
W72-03917 


COMPUTER    APPLICATIONS    IN    DISTRD3U- 
TION, 

International  Business  Machines  Corp.,  Thousand 
Oaks,  Calif. 
R.  C.  Neel. 
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; 


Journal  of  the  American  Water  Works  Associa- 
tion, Vol  63,  No  8,  p  485-489,  Aug  1971.  5  p,  5  fig. 

Descriptors:  *Distribution  systems,  'Computer 
applications,  *Water  distribution  (Applied),  Auto- 
mation, Automatic  control,  Computers,  Computer 
programs,  Benefits,  Systems  analysis,  Scheduling, 
Operations,  Maintenance,  Administration. 
Identifiers:  Computer  capability,  Display  systems, 
Computer  systems  hardware. 

Several  applications  of  a  computer  system  for 
water  distribution  are  given.  Each  application  has 
its  own  special  requirements,  although  there  are 
similarities  of  computer-system  requirements.  The 
costs  and  benefits  of  using  a  computer  depend  on 
the  distribution  system  and  the  degree  of  sharing 
of  similar  components.  Process-control  compu- 
ters, with  control  software  and  extensive  displays, 
are  used  primarily  for  water  distribution  system 
operation,  but  many  have  additional  software  and 
hardware  to  perform  other  tasks.  A  computer- 
system  study  is  needed  before  selecting  a  new 
system  to  resolve  incompatibilities  between 
present  and  future  requirements  and  to  estimate 
system  costs.  (USBR) 
W72-03920 


ALTERNATIVES    FOR    SALINITY    MANAGE- 
MENT EN  THE  COLORADO  RIVER  BASIN, 

Federal  Water  Quality  Administration,  Denver, 

Colo.;  and  Federal  Water  Quality  Administration, 

Alameda,  Calif. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-03925 


LEISURE  ORIENTATION  SCALE  -  REPLICA- 
TION AND  MEASUREMENT  ANALYSIS, 

Iowa  State  Univ.,  Ames.  Dept.  of  Sociology  and 

Anthropology. 

D.  R.  Yoesting,  R.  D.  Warren,  and  D.  L. 

Burkhead. 

Journal  Paper  No  J-6917  of  the  Iowa  Agriculture 

and  Home  Economics  Experiment  Station,  Ames, 

Iowa,  August  1971.  26  p,  7  tab,  4  ref. 

Descriptors:  'Analysis,  'Measurement, 

'Statistics,  'Statistical  methods,  Reliability,  Cor- 
relation analysis. 

Identifiers:  'Leisure  orientation  scale,  'Burdge 
leisure  orientation  scale,  'Replication  analysis, 
Validity,  Samples,  Intercorrelation,  Means,  Stan- 
dard deviations,  Variables,  Iowa. 

A  replication  of  the  Burdge  leisure  orientation 
scale  was  performed  with  two  independent  Iowa 
samples.  The  1 1 -item  scale  was  examined  for  relia- 
bility and  validity  by  using  various  statistical 
techniques.  The  scale  provided  consistent  results 
for  both  samples,  but  reliability  and  validity  were 
increased  by  using  only  five  of  the  items.  Reliabili- 
ty coefficients  of  .62  and  .63  were  obtained  from 
the  two  samples,  respectively.  The  measurement 
criteria  included:  reliability  coefficients,  item-to- 
total  correlations,  intercorrelations  of  individual 
items,  examination  of  the  means  and  standard 
deviations  of  each  item,  examination  of  item  cor- 
relations to  various  independent  variables,  and 
criterion  oriented  validity.  (Strachan-Chicago) 
W72-03926 


GENERATING  PROJECTS  FOR  URBAN 
RESEARCH, 

Pennsylvania  Univ.,  Philadelphia.  Dept.  of  City 

and  Regional  Planning. 

B.  Harris. 

Environment  and  Planning,  Vol  2,  p  1-21,  1970.  8 

ref. 

Descriptors:  'Research  and  development,  'City 
planning,  'Planning,  'Decision  making,  Optimiza- 
tion, Optimum  development  plans,  Design,  Cities. 
Identifiers:  'Urban  process,  Anticipatory  decision 
making,  Alternatives,  Policy. 


An  overview  of  the  author's  derivation  of  the  most 
productive  areas  for  urban  research  is  provided. 
Several  features  of  urban  planning  which  in- 
fluence the  nature  of  urban  research  are  identified: 
(1)  planning  is  anticipatory  decision-making,  (2) 
many  planning  decisions  are  essentially  irreversi- 
ble, (3)  planning  decisions  for  cities  are  at  a  scale 
which  does  not  permit  experiment,  and  (4) 
planning  has  a  strong  drive  toward  optimality.  The 
first  general  topic  is  the  understanding  of  the 
urban  process,  together  with  the  role  of  that  un- 
derstanding in  planning.  The  second  general  topic 
is  the  problem  of  generating  a  limited  number  of 
alternative  policies  which  may  be  considered  to  be 
in  some  sense  optimal  -  in  part,  the  problem  of 
urban  design.  In  each  case,  the  nature  of  the 
problems  associated  with  the  topic  is  explored, 
and  a  number  of  suggestions  are  made  for  fruitful 
directions  for  research.  (Davis-Chicago) 
W72-03927 


INVOLVING  CITIZENS  IN  WATER 
RESOURCES  PLANNING:  THE  COMMUNICA- 
TION-PARTICIPATION EXPERIMENT  IN  THE 
SUSQUEHANNA  RIVER  BASIN, 

Michigan   Univ.,   Ann   Arbor.   Dept.   of   Urban 

Planning. 

Thomas  E.  Borton,  and  Katherine  P.  Warner. 

Environmental  and  Behavior,  Vol  3,  No  3,  p  284- 

306,  September  1971. 13  tab,  21  ref. 

Descriptors:  'Planning,  'Water  resources,  'Com- 
munication, Social  aspects,  Political  aspects, 
Decision  making,  Formulation,  Inter-agency 
cooperation,  Research  and  development. 
Identifiers:  'Citizen  participation,  'Susquehanna 
river  basin  study,  'Public  involvement,  Public 
opinion,  Water  resource  professionals,  Planners, 
Plan  formulation.  Public  involvement 
mechanisms. 

The  Susquehanna  Communication-Partcipation 
Study  focused  on  means  of  achieving  more  effec- 
tive two-way  communication  between  technical 
planners  and  the  affected  publics  during  a  com- 
prehensive water  resources  planning  effort.  The 
research  team  assisted  in  the  design  and  evaluation 
of  the  public  involvement  program  mechanisms 
used  by  the  Susquehanna  River  Basin  Study  Coor- 
dinating Committee.  Important  findings  of  the 
communication-participation  study  included  a 
convergence  in  agency  planner  and  local  opinion 
leader  problem  perceptions  following  the  Coor- 
dinating Committee's  public  information  program, 
a  greater  reliance  by  local  people  on  contacts  with 
water  resource  professionals  as  sources  of  infor- 
mation subsequent  to  the  Coordinating  Committee 
program,  and  the  substantially  greater  amounts  of 
information  on  which  to  base  plan  evaluations 
which  those  who  attended  public  information  pro- 
gram meetings  felt  they  had  received  as  contrasted 
with  the  responses  of  nonattendees.  The  reactions 
of  agency  planners  and  local  opinion  leaders  fol- 
lowing the  public  information  program  lend  strong 
support  to  increased  use  of  public  involvement 
mechanisms,  like  workshops,  throughout  the  plan 
formulation  process.  Such  mechanisms  provide 
improved  opportunities  for  direct  two-way  com- 
munication between  planning  professionals  and 
members  of  the  public.  (Davis-Chicago) 
W72-03928 


Identifiers:  'Environmental  behavior  research, 
•Policymaking,  Perceptions,  Professionals, 
Professional  decision  makers,  Public  participa- 
tion, Ontario. 

Several  recent  surveys  of  environmental 
behavioral  research  are  summarized.  Concern  is 
expressed  about  the  lack  of  well-defined  theory 
and  methodology,  the  fragmentation  of  research, 
and  the  relevance  of  studies  for  environmental 
policy-making.  A  framework  is  presented  which 
might  help  to  relate  environmental  behavioral  stu- 
dies from  micro-level  investigations  about  in- 
dividual perceptions,  attitudes  and  behavior  to 
macro-level  studies  concerning  legislation,  or- 
ganizations, decision  processes  and  decision  situa- 
tions. A  case  study  of  some  behavioral  aspects  of 
water  pollution  and  decision-making  in 
southwestern  Ontario  is  then  used  to  illustrate  how 
the  proposed  framework  relates  different  com- 
ponents of  behavioral  inquiry  and  also  makes  ex- 
plicit the  input  which  such  findings  could  have  for 
policy-maksng.  In  the  case  study,  two  hypotheses 
are  tested.  First,  a  hypothesis  of  differences  of  at- 
titudes between  professional  decision  makers  and 
the  lay  public  toward  water  pollution  and  public 
participation  is  tested  and  confirmed.  Second,  a 
hypothesis  of  differences  between  sub-groups  of 
the  lay  public,  based  upon  place  of  residence  (ur- 
ban, urban-rural,  rural),  toward  cognitive,  affec- 
tive and  behavioral  variables  is  tested  and  re- 
jected. The  implications  of  these  findings  for 
research,  planning  and  policy-making  are  then 
considered.  (Davis-Chicago) 
W72-03929 


IDENTIFICATION  OF  MANAGEMENT  AND 
PLANNING  PROBLEMS  OF  URBAN  WATER 
RESOURCES  IN  THE  METROPOLITAN  AREA 
OF  GREATER  SAN  ANTONIO, 

Texas  A  and  M  Univ.,  College  Station.  Water 

Resources  Inst. 

J.  K.  Garner,  and  C.  S.  Shih. 

Technical  Report  No  39,  September  1971.  122  p, 

37  fig,  7  tab,  2  append. 

Descriptors:  'Decision  making,  'Management, 
•Planning,  'Water  resources,  River  basins, 
Economics,  Population,  Surface  waters,  Ground- 
water, Probability,  Texas,  Cities,  Regions,  Flood 
control,  Water  quality. 

Identifiers:  'San  Antonio  (Tex),  'Urban  water 
resources,  'Metropolitan  area,  Regional  charac- 
teristics, Quantitative  and  qualitative  information. 

The  research  presented  involves  the  region  incom- 
passed  by  the  San  Antonio  river  basin.  A  brief 
summary  of  the  regional  economy,  demography, 
and  regional  characteristics  is  included.  Quantita- 
tive and  qualitative  information  relating  to  the  in- 
ventory and  planning  control  for  both  surface  and 
groundwater  resource  management  of  the  San  An- 
tonio area  are  presented.  Emphasis  is  upon  the 
identification  of  the  probabilistic  nature  of  various 
decision  making  parameters  of  water  resource 
management.  Individual  chapters  include:  overn- 
mental  organization;  water  quality;  groundwater 
resources;  recreation;  flood  control.  (Strachan- 
Chicago) 
W72-03930 


BEHAVIORAL  ASPECTS  OF  WATER 
MANAGEMENT:  A  PARADIGM  AND  A  CASE 
STUDY, 

Waterloo  Univ.  (Ontario).  Div.  of  Environmental 

Studies. 

B.  Mitchell. 

Environmental  and  Behavior,  Vol  3,  No  2,  p  135- 

153,  June  1971. 1  fig,  13  tab,  15  ref. 

Descriptors:  'Water  resources,  »Water  manage- 
ment, 'Behavior,  'Methodology,  'Decision  mak- 
ing, Environment,  Research  and  development,  At- 
titudes, Social  values,  Social  aspects,  Political 
aspects,  Organizations,  Legislation,  Water  pollu- 
tion, Planning. 


ENVIRONMENTAL  PERCEPTIONS  AND  AT- 
TITUDES OF  ENGINEERS  AND  PUBLIC 
HEALTH  OFFICIALS, 

Victoria  Univ.  (British  Columbia). 

W.  R.  Sewell. 

Environment  and  Behavior,  Vol  3,  No  1 ,  p  23-59, 

March  1971. 1  fig,  12  tab,  31  ref. 

Descriptors:  'Attitudes,  'Social  values,  'Social 
aspects,  'Management,  'Decision  making,  Ad- 
ministration, Planning,  Environment,  Air  pollu- 
tion, Water  pollution,  Formulation,  Engineering, 
Public  health.  Institutions. 

Identifiers:  'Resource  management,  'Profes- 
sionals, Public  health  officials,  Engineers,  En- 
vironmental quality  management,  Public  support, 
Public  opinion,  Environmental  quality. 
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WATER  RESOURCES  PLANNING— Field  06 
Evaluation  Process — Group  6B 


Considerable  reliance  is  placed  upon  professionals 
as  'experts'  in  resources  management  to  define 
problems,  recommend  solutions,  and  to  ensure 
that  the  latter  are  implemented.  This  has  been 
especially  the  case  with  environmental  quality 
problems,  such  as  water  pollution  and  air  pollu- 
tion. Recently,  however,  there  has  been  increasing 
skepticism  about  the  role  which  professionals  play 
in  this  connection,  due  in  part  to  the  fact  that  they 
have  sometimes  made  important  errors  in  identify- 
ing problems  and  in  assessing  likely  public  support 
for  recommended  solutions.  Among  the  various 
groups  of  professionals  that  have  traditionally 
been  concerned  with  environmental  quality 
problems,  particular  reliance  has  been  placed  upon 
engineers  and  public  health  officials.  The  en- 
gineers, for  example,  tended  to  perceive  water 
pollution  as  an  economic  problem,  which  could  be 
solved  by  applying  the  appropriate  technology. 
The  public  health  officials  tended  to  perceive  it 
mainly  as  a  health  problem  which  should  be  dealt 
with  by  the  imposition  of  regulations  to  maintain  a 
specific  chemical  composition.  The  public,  how- 
ever, may  not  perceive  that  a  problem  exists  at  all, 
and  even  if  it  does,  it  may  not  perceive  the 
problem  either  as  one  of  economics  or  of  health. 
There  may  also  be  important  differences  in  views 
as  to  the  role  of  the  public  in  decision-making.  The 
studies  showed  that  professionals  are  typically  not 
only  skeptical  about  involvement,  but  also  about 
the  potential  contribution  of  other  professionals  to 
the  definition  and  solution  of  problems.  The  stu- 
dies indicate  some  important  changes  in  institu- 
tions concerned  with  environmental  quality 
management  are  needed.  (Davis-Chicago) 
W72-03931 


DECISION-MAKING  IN  COMMON  PROPERTY 
RESOURCES, 

Resources  for  the  Future,  Inc.,  Washington,  D.C. 
E.  T.  Haefele. 

Journal  of  Soil  and  Water  Conservation,  Vol  26, 
No  4,  July-August  1971 ,  p  132-134.  2  photo,  6  ref. 

Descriptors:  *Decision  making,  'Resources, 
'  'Water,  'Land  use,  'Conservation,  'Environ- 
ment, 'Governments,  Values,  Organizations, 
Management,  Competing  uses. 
Identifiers:  'Policy  making,  'Common  property 
resources,  'Development,  'Political  parties, 
Legislatures,  Executive  agencies. 

The  American  citizen  can  exert  control  over  com- 
peting users  of  common  property  resources  of 
water  and  publicly  managed  lands.  The  heart  of 
the  conflict  is  a  question  of  who  decides  what 
emphasis  will  be  given  to  development  or  preser- 
vation of  a  particular  common  property  resource. 
Many  of  the  hard  decisions  about  the  environment 
i  have  become  the  domain  of  executive  agencies. 
The  result  of  this  change  in  the  decision  making 
i  process  has  made  for  less  effective  public  par- 
!  ticipation  in  important  decisions.  A  conflict  over 
values  and  goals  has  become  a  paramount  issue  in 
i  environmental   development.    Local   value   con- 
flicts,  which   cannot   be   resolved   through   the 
planning  process  of  a  higher  echelon  executive 
I  government,  result  in  an  impasse  in  planning  and 
1  development,  as  for  example  highway  construc- 
'  tion  in  urban  areas,  and  the  location  of  dams  and 
power  plants.  The  author  contends  that  the  search 
for  the  'mythical  decision-maker'  must  be  ter- 
minated. Resolution  of  value  conflicts  can  only 
I  come  through  legislative  processes  in  governments 
[  of  general  jurisdiction.  A  more  difficult  problem 
i  will  be  to  define  the  boundaries  of  the  legislatures 
over  current  problems.  Political  parties  are  the 
1  sole  means  of  organization  for  citizens  and  serve 
as  a  medium  through  which  interests  can  be  as- 
\  sessed    and    evaluated.    This    generation    must 
*  redress  the  balance  between  the  executive  and 
I  legislative  branches  of  government,  which  will  ul- 
timately resolve  the  problems  of  common  property 
1  resources  use.  (Strachan-Chicago) 
;  W72-03934 


MYTHS  IN  WILDERNESS  DECISION-MAKING, 

Forest  Service  (USDA),  Ogden,  Utah.  Intermoun- 
tain  Forest  and  Range  Experiment  Station. 


G.  H.  Stankey. 

Journal  of  Soil  and  Water  Conservation,  Vol  26, 
No  5,  September-October  1971,  p  183-188.  1  fig,  1 
tab,  2  photo,  25  ref. 

Descriptors:  'Decision  making,  'Planning, 
'Recreation,  'Recreation  facilities,  'Costs,  'Mul- 
tiple purpose,  Management,  Values,  Esthetics,  In- 
come. 

Identifiers:  'Wilderness,  'Wilderness  use,  'Wil- 
derness users,  'Multiple  use,  Socioeconomic 
characteristic,  Management  priorities. 

Three  questions  relating  to  wilderness  decision 
making  are  discussed:  (1)  Are  wilderness  users  a 
wealthy  elite.  (2)  Is  wilderness  incompatible  with 
the  concept  of  multiple  use.  (3)  Is  the  situation  ap- 
proaching where  a  large  share  of  public  lands  will 
be  locked  up'  as  wilderness.  Some  conclusions  are 
stated.  The  higher  income  categories  are  dispro- 
portionately represented  among  wilderness  areas, 
while  costs  associated  with  wilderness  recreation 
appear  to  be  comparable  or  lower  than  those  as- 
sociated with  other  outdoor  recreation  activities. 
Costs  incurred  by  wilderness  enthusiasts  are  in- 
fluenced more  by  the  particular  desires  and 
preferences  of  the  individuals  than  by  their  in- 
comes. Attempts  to  explain  wilderness  use  solely 
in  terms  of  a  single  socio-economic  characteristic 
lead  to  erroneous  conclusions.  Wilderness 
management  is  a  creative  planning  challenge.  The 
complex  administrative  and  research  problems  in- 
volved with  wilderness  management  will  provide  a 
more  accurate  assessment  of  the  effects  of  any 
given  decision  on  users,  and  a  more  efficient 
means  of  establishing  management  priorities.  A 
tabulation  is  presented  which  tries  to  delimit  the 
maximum  acreage  potentially  available  for  study 
as  possible  wilderness  areas,  (exclusive  of 
Alaska).  From  a  national  perspective,  this  poten- 
tial wilderness  acreage  represents  just  3  percent  of 
the  country.  Rapid  growth  in  the  size  of  the  wil- 
derness system  can  be  expected  within  the  next 
decade  with  the  maximum  extent  being  reached. 
Good  wilderness  decision  making  demands  objec- 
tive analysis  of  the  wilderness  and  its  esthetic, 
scientific,  and  recreational  values,  as  well  as 
values  for  alternative  uses.  (Strachan-Chicago) 
W72-03935 


ECOLOGICAL  EVALUATION  OF  LAND  FOR 
PLANNING  PURPOSES, 

Nature  Conservancy,  London  (England). 

C.  R.  Tubbs,  and  J.  W.  Blackwood. 

Biological  Conservation,  Vol  3,  No  3,  p  169-172, 

April  1971.1  fig. 

Descriptors:  'Conservation,  'Land,  'Environ- 
ment, 'Planning,  'Evaluation,  'Values,  Wildlife, 
Wildlife  habitats,  Wildlife  conservation,  Wildlife 
management,  Application  method. 
Identifiers:  'Ecological  evaluation,  'Flora  and 
fauna,  Hampshire,  England. 

The  reservation  of  areas  of  land  for  nature 
reserves  is  an  inadequate  means  of  conserving 
even  a  representative  sample  of  any  small  but 
populous  country's  flora  and  fauna.  The  conserva- 
tionist must  evaluate  the  relative  floristic  and 
faunistic  values  of  land  in  a  form  which  is  readily 
interpretable  by  planners  and  is,  at  the  same  time, 
comparable  to  other  information.  Such  a  technique 
of  evaluation  for  planning  purposes  was  developed 
in  Hampshire,  England  and  has  been  practically 
applied  to  a  variety  of  planning  studies  undertaken 
in  the  Planning  Department  of  Hampshire  County 
Council  since  1966.  The  method  consists  of  sub- 
dividing an  area  into  'ecological  zones'.  Each 
'ecological  zone'  is  assigned  a  value  according  to 
specific  criteria.  This  method  expresses  broadly 
the  relative  importance  of  land  for  wildlife  and  wil- 
dlife habitats  and  is  a  useful  instrument  of  conser- 
vation in  Hampshire.  The  method  should  be  tested 
in  other  densely-populated  regions  of  the  world. 
(Strachan-Chicago) 
W72-03936 


REGIONALIZATION  OF  NATIONAL 

PLANNING  -  SOME  METHODOLOGICAL  IS- 
SUES, 

Bergen  Univ.  (Norway).  Inst,  of  Sociology. 

T.  Hermansen. 

Environment  and  Planning,  Vol  2,  p  429-442, 1970. 

4  fig,  54  ref. 

Descriptors:  'Methodology,  'Planning,  'Decision 
making,  City  planning,  Community  development, 
Political  aspects,  Institutional  constraints. 
Identifiers:  'National  planning,  'Regional 
planning,  Regional  resources,  External  econo- 
mies, Physical  planning,  Decision  making  authori- 
ty- 
Methodological  issues  arise  when  national 
planning  is  attempted  which  is  regionalized  and  in- 
tegrated with  the  traditional  forms  of  physical  and 
community  development  planning  at  the  regional 
level.  Distinctions  are  made  between  control  and 
operational  decisions  and  between  analytical  tar- 
get planning  and  institutional  planning.  Decisions 
are  furthermore  classified  according  to  levels  in 
the  decision-making  hierarchy,  and  according  to 
their  sectoral  and  spatial  dimensions,  resulting  in  a 
multi-level,  multi-sectoral,  and  multi-regional 
system  of  decision  making  and  planning  activities. 
The  key  problem  arising  is  that  of  distributing 
decision-making  authority  among  the  decision 
units  and  superimposing  a  planning  and  informa- 
tion exchange  system  that  not  only  guarantees 
consistency,  but  also  ensures  efficiency  in  inter- 
sectoral  growth  patterns  as  well  as  with  respect  to 
location  of  project  and  utilization  of  regional 
resources  and  external  economies.  (Davis- 
Chicago) 
W72-03939 


DESIGN  WITH  PEOPLE:  THE  QUALITY  OF 
THE  URBAN  ENVKONMENT, 

Victoria  Univ.  (British  Columbia). 

J.  Porteous. 

Environment  and  Behavior,  Vol  3,  No  2,  p  155- 

178,  June  1971.  5  fig,  3  tab,  46  ref. 

Descriptors:  'Environment,  'Cities,  'City 
planning,  'Planning,  'Psychological  aspects, 
'Behavior,  'Design,  Design  criteria,  Attitudes, 
Social  values,  Resource  development,  Community 
development,  Model  studies,  Decision  making. 
Identifiers:  'Urban  environmental  quality, 
'Behavioral  concepts,  Cognitive  maps,  Territori- 
ality, Perceptions,  Urban  designers,  Policymak- 
ing. 

All  urban  problems  have  an  environmental  quality 
component.  Urban  environmental  quality  research 
has  been  discouraged  until  recently  by  the  com- 
plexity of  the  urban  scene.  In  view  of  the  latter, 
three  behavioral  concepts  are  discussed  at  three 
scales:  at  the  city  scale,  cognitive  representations 
of  the  urban  environment  (mental  maps);  at  the 
neighborhood  scale,  concepts  of  territoriality  and 
activity  systems;  and  at  micro-scale,  the  deter- 
mination of  behavior  by  the  built  environment.  In 
each  case  the  relationships  between  environment 
and  behavior  are  explored.  In  particular,  the  sub- 
stantial differences  between  the  perceptions,  at- 
titudes, and  actions  of  urban  designers  and  their 
user-client,  the  public,  are  emphasized.  In  this 
context  the  evolution  of  the  planning  process  is 
considered  as  a  developmental  model.  The  present 
state  of  the  art  indicates  a  need  for  future  in- 
vestigation of  the  public's  use  of  designed  space, 
the  belief-systems  of  both  planners  and  the  public, 
and  means  by  which  the  latter  may  be  incor- 
porated as  participants  into  the  planning,  designing 
and  policy-making  processes.  (Davis-Chicago) 
W72-03941 


ENVIRONMENTAL  REVrVAL:  PROMISE  AND 
PERFORMANCE, 

Victoria  Univ.  (British  Columbia). 

W.  R.  D.  Sewell,  and  D.  Foster. 

Environment  and  Behavior,  Vol  2,  No  3,  p  123- 

134,  June  1971.  32  ref. 
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Descriptors:  *Environment,  *Political  aspects, 
♦Social  aspects,  'Attitudes,  *Social  change,  Social 
values,  Governments,  Industries,  Psychological 
aspects,  Decision  making,  Political  constraints, 
Aesthetics. 

Identifiers:  'Environmental  quality,  'Environ- 
mental deterioration,  Earth  day,  Environmental 
reform. 

The  growth  of  concern  over  environmental  deteri- 
oration is  reviewed,  with  particular  emphasis 
placed  upon  the  events  of  the  last  decade.  It  is 
pointed  out  that  although  all  sectors  of  society  are 
campaigning  for  their  environmental  rights,  few 
are  willing  to  accept  their  responsibilities.  In  con- 
sequence the  mass  exhibitionism  accompanying 
Earth  and  Survival  Days  has  had  little  real  effect 
in  reducing  the  decline  in  environmental  quality. 
Both  governments  and  private  industry  have  been 
more  concerned  with  creating  the  image  of  reform 
than  with  reform  itself.  How  long  society  is  able  to 
indulge  itself  in  this  way  depends  upon  the  most 
delicate  of  our  physical  systems.  Man's  capacity 
to  tolerate  adverse  environmental  change  may 
prove  to  be  his  final  weakness.  (Davis-Chicago) 
W72-03942 


SOCIAL    POLICY    ANALYSIS    AS    THE    IN- 
TERPRETATION OF  BELIEFS, 

Massachusetts  Inst,  of  Tech.,  Cambridge. 

M.Rein. 

Journal  of  the  American  Institute  of  Planners,  Vol 

37,  No  5,  p  297-310,  September  1971.  47  ref. 

Descriptors:  'Social  aspects,  'Attitudes,  'Social 
values,  Social  needs,  Social  change,  Institutional 
constraints,  Evaluation,  Decision  making,  Pro- 
grams, Priorities,  Planning. 
Identifiers:  'Social  policy  analysis,  'Policy,  Im- 
plementation. 

Social  policy  is  concerned  with  the  integration  of 
values,  the  principles  by  which  these  values  are 
translated  into  policies  and  programs,  assessments 
of  the  outcomes  of  implementing  these  principles 
in  terms  of  the  values  asserted,  and  the  search  for 
strategies  of  feasible  change  which  promise  a 
better  fit  between  values,  principles,  and  out- 
comes. One  aspect  without  the  others  is  not  policy 
analysis.  Yet,  current  efforts  have  failed  to  in- 
tegrate effectively  these  tasks  thus  raising 
questions  about  whether  social  policy  is  a  legiti- 
mate discipline.  Rather  than  prematurely  forcing  a 
grand  sny thesis,  this  article  tries  to  extend  our  un- 
derstanding of  the  often  partisan  nature  of  policy 
analysis.  Specifically,  it  illustrates  how  beliefs  in- 
trude at  each  level  of  analysis:  in  definitions  of  the 
purposes  of  policy,  in  the  priorities  assigned,  in 
the  institutional  forms  which  translate  beliefs  to 
programs,  in  the  evaluation  of  outcomes,  and  in 
assessments  of  what  changes  are  politically  feasi- 
ble. The  conclusion  that  there  is  no  one  true  policy 
analysis  frustrates  the  development  of  an  indepen- 
dent discipline,  but  suggests  a  stance  that  analysts 
of  policy  might  follow.  (Davis-Chicago) 
W72-03944 


ENVIRONMENTAL  EDUCATION:  ONE  AP- 
PROACH TO  RESOLVING  THE  ENVIRON- 
MENTAL CRISIS, 

Michigan  Univ.,  Ann  Arbor.  School  of  Natural 

Resources;  and  Michigan  Univ.,  Ann  Arbor.  Inst. 

for  Social  Research. 

James  Swan. 

Environment  and  Behavior,  Vol  3,  No  3,  p  223- 

229,  September  1971.  4  ref. 

Descriptors:  'Social  aspects,  'Environment,  'So- 
cial values,  'Social  change,  'Education,  Decision 
making,  Priorities,  Research  and  development, 
Social  needs,  Attitudes,  Cultures,  Society, 
Government,  Political  aspects. 
Identifiers:  'Environmental  education,  'Environ- 
mental crisis,  Environmental  problems,  Biophysi- 
cal environment. 

The  'environmental  crisis'  is  the  product  of  a  se- 
ries of  human  decisions  which  has  created  our 


present  society.  Major  factors  which  have  led  to 
the  increased  public  attention  given  to  the  problem 
are  more  information  about  the  nature  of  the  en- 
vironmental crisis  from  increased  scientific  moni- 
toring equipment,  and  new  social  values  which 
place  a  higher  priority  on  this  new  information.  To 
avert  future  problems  as  well  as  solve  current  ones 
it  is  argued  that  it  will  require  social  change,  one 
component  of  which  is  environmental  education 
which  must  address  itself  to  resolving  environ- 
mental problems.  The  major  objectives  of  environ- 
mental education  are  to  help  individuals  acquire: 
(1)  a  clear  understanding  that  man  is  an  insepara- 
ble part  of  a  system,  consisting  of  man,  culture, 
and  the  biophysical  environment,  and  that  man  has 
the  ability  to  alter  the  interrelationships  of  this 
system;  (2)  a  broad  understanding  of  the  biophysi- 
cal environment,  both  natural  and  man-made,  and 
its  role  in  contemporary  society;  (3)  a  fundamental 
understanding  of  the  biophysical  environmental 
problems  confronting  man,  how  these  problems 
can  be  solved,  and  the  responsibility  of  citizens 
and  government  to  work  toward  their  solution;  and 
(4)  attitudes  of  concern  for  the  quality  of  the 
biophysical  environment  which  will  motivate 
citizens  to  participate  in  biophysical  environmen- 
tal problem-solving.  (Davis-Chicago) 
W72-03945 


THE      LAKE      ERIE      CONGRESS      -      THE 
PROCEEDINGS  OF  THE  FIRST  SESSION. 

Great  Lakes  Research  Inst.,  Erie,  Pa. 

July  12-14,  1971,  Erie,  Pennsylvania.  41  p,  5  ap- 
pend. 

Descriptors:  'Planning,  'Decision  making,  'En- 
vironment, 'Control,  'Conservation,  'Water. 
Identifiers:  'Pollution  control,  'Lake  Erie  Con- 
gress, 'Policy  making.  Resolutions,  Private  and 
public  sectors,  Community  interest,  Committees, 
Questionnaires. 

The  Lake  Erie  Congress  was  envisioned  as  a  novel 
and  intensive  effort  to  gather  together  an  entire 
community  of  direct  interest  in  Lake  Erie  from 
both  the  private  and  public  sectors  of  the  United 
States  and  Canada.  The  independent  work  of  six 
basic  committees  presented  eighteen  resolutions 
which  met  the  approval  of  the  Congress  as  a 
whole.  This  report  chronicles  the  structure  and 
process  of  the  Lake  Erie  Congress.  The  eighteen 
resolutions  of  the  Lake  Erie  Congress,  the  com- 
mittee papers  which  contain  the  framework  of  the 
resolutions,  and  the  congressional  keynote  ad- 
dresses, are  presented.  The  Appendices  include  (1) 
a  summary  of  a  post-congressional  questionnaire, 
(2)  a  synopsis  of  the  development  of  a  macro- 
system  decision-making  process  for  addressing  en- 
vironmental problems,  (3)  committee  task  descrip- 
tions, (4)  the  congressional  program  schedule,  and 
(5)  a  list  of  the  participants  in  the  Lake  Erie  Con- 
gress. (Strachan-Chicago) 
W72-03947 


CONCEPTS  IN  PLANNING  FOR  WATER 
RESOURCES  DEVELOPMENT  AND  CONSER- 
VATION -  THE  AMERICAN  EXPERIENCE, 

Cornell  Univ.,  Ithaca,  N.Y. 

L.  S.  Hamilton. 

Biological  Conservation,  Vol  3,  No  2,  p  107-112, 

January  1971.  3  fig,  3  ref. 

Descriptors:  'Decision  making,  'Water, 
'Planning,  'Water  resources  development,  'Con- 
servation, 'Integrated  control  measures,  'Flood 
control,  'Management,  Land,  Multiple  purpose, 
Dams,  Groundwater,  Administration,  Water  pollu- 
tion. 

Identifiers:  'Services,  'Hydrologic  unit.  Basin- 
wide  programme,  Comprehensive  regional 
development. 

Originally,  water  resources  development  was 
primarily  concerned  with  obtaining  one  of  the  ser- 
vices which  a  stream  or  river  had  to  offer.  As  pres- 
sures on  the  available  water  resource  are  inten- 


sified, attention  must  be  directed  to  establishing 
integrated  control  over  the  flow  of  water  in  a 
hydrologic  unit  in  order  to  increase  the  net  amount 
of  services  provided.  This  represents  a  shift  from 
single-service  development  to  water  management 
with  a  focus  on  hydrologic  units  instead  of  ser- 
vices. Eight  concepts  in  water  resources  planning 
which  have  gradually  evolved  in  the  United  States 
are  described.  It  is  hoped  that  these  concepts  will 
prove  applicable  in  Australia  and  elsewhere.  The 
eight  concepts  are:  (1)  Land  and  water  are  related, 
(2)  Multiple-purpose  dams,  (3)  The  basin-wide  pro- 
gramme, (4)  Comprehensive  regional  develop- 
ment, (5)  Ground-water  is  ignored,  (6)  Unified  ad- 
ministration, (7)  Cleanliness  is  next  to  godliness, 
and  (8)  Fragile  values  in  flowing  streams. 
(Strachan-Chicago) 
W72-03948 


URBAN  STUDIES  AND  ACTION  RESEARCH, 

Northwestern  Univ.,  Evanston,  HI. 
H.  P.  Friesema. 

Urban  Affairs  Quarterly,  Vol  7,  No  1 ,  p  3-1 1 ,  Sep- 
tember 1971.  3  ref. 

Descriptors:  'Urban  sociology,  'Evaluation, 
'Political  aspects,  'Research  and  development, 
Cities,  City  planning.  Governments,  Planning, 
Decision  making. 

Identifiers:  'Urban  affairs,  'Action-oriented 
research,  'Municipal  government,  Urban  political 
systems.  Commitment,  Over  commitment,  Social 
scientists.  Policy  making,  Implementation. 

In  recent  years,  there  has  been  increased  action- 
oriented  research  about  urban  problems.  In  no 
other  field  of  academic  pursuit  has  the  demand  for 
relevance  been  more  actively  pursued.  A  point  of 
self -consciousness  must  be  reached  among  partici- 
pants in  the  area  of  action  research  in  urban  af- 
fairs. Some  of  the  precedents  and  experiences  of 
political  scientists  and  others  who  are  involved  in 
'municipal  government'  are  examined.  The  com- 
mitments of  students  of  'municipal  government' 
have  had  substantial  impact  upon  urban  political 
systems,  manifest  in  such  programs  as  civil  ser- 
vice reform,  the  short  ballot,  nonpartisanship,  the 
city  manager  plan,  and  metropolitan  reform. 
Problems  with  the  involvement  with  municipal 
government  have  included:  non-examination  of 
fundamental  questions  about  the  nature  of  the 
urban  political  systems,  over  commitment  to  train- 
ing, and  the  client-orientation  of  the  academics. 
Urban  social  scientists  must  become  their  own 
popularizers  and  activists.  Overcommitment  to  ac- 
tion will  ultimately  hinder  theoretical  develop- 
ment. The  boundaries  and  dangers  of  overcommit- 
ment must  be  defined.  (Strachan-Chicago) 
W72-03949 


SOME  SOCIAL  ACCOUNTING  ASPECTS  OF 
WATER  RESOURCE  USE  AND  CONTROL, 

Auburn  Univ.,  Ala.  Dept.  of  Economics. 

D.  R.  Street,  and  R.  R.  Criss. 

Research  Report,  n.d,  7  p,  2  ref.  OWRR  B-012- 

ALA  (1)  and  B-029-ALA  (4). 

Descriptors:  'Water  resources,  'Control,  'Deci- 
sion making,  'Planning,  'Resource  allocation, 
'Environment,  Social  aspects,  Economics, 
Psychological  aspects,  Feasibihu 
Identifiers:  'Accounting  aspects,  'Use,  'Policy 
making,  'Optimum  water  resource  policy.  Social 
Sciences,  Hard  Sciences,  Interdisciplinary 
research,  'Pooling-of  knowledge  approach'.  Effi- 
ciency. 

Increased  public  awareness  of  the  socio-economic 
aspects  of  water  resource  use  has  directed  atten- 
tion toward  development  of  an  improved 
mechanism  for  decision  making  on  resource  allo- 
cation affecting  the  environment.  The  concepts  of 
social  accounting  in  determining  the  feasibility  of 
new  projects  and  the  efficiency  of  past  projects 
are  evaluated.  Further  knowledge  is  needed  about 
the  monetary  phase  of  social  accounting  as  well  as 
about  the  attributive  and  descriptive  features  of 
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the  economy  in  a  qualitative  context.  Future 
progress  in  the  area  of  social  accounting  depends 
largely  upon  the  interfaces  of  the  hard  sciences 
and  the  social  sciences.  Interdisciplinary  research 
is  important  to  the  assessment  of  economic  alter- 
natives. Social  accounts  specialists  have  not 
bothered,  in  the  past,  to  make  use  of  the  physical 
sciences,  while  physical  scientists  have  ignored 
the  sociological  and  psychological  phenomena 
which  influence  the  feasibility  of  certain  projects. 
A  'pooling-of-knowledge'  approach  is  essential  to 
the  establishment  of  an  optimum  resource  policy 
which  will  maximize  the  net  social  gain.  (Strachan- 
Chicago) 
W72-03951 


MULTI-ORGANIZATIONAL  DECISION 

PROCESS  IN  THE  PLANNED  EXPANSION  OF 
TOWNS, 

Institute  for  Operational  Research,  London  (En- 
gland). 

J.  K.  Friend,  and  J.  M.  H.  Hunter. 
Environment  and  Planning,  Vol  2,  1970,  p  33-54.  3 
fig,  1  tab,  13  ref ,  7  append. 

Descriptors:  *Decision  making,  'Community 
development,  City  planning,  Cities,  Planning, 
Population,  Employment,  Coordination,  Inter- 
agency cooperation,  Political  aspects,  Organiza- 
tions, Political  constraints. 
Identifiers:  *Multi-organization,  *New  towns. 

The  concept  of  the  'multi-organization'  is  used  to 
obtain  a  clearer  view  of  the  problems  of  decision- 
making in  one  field  of  public  planning  where  the 
pattern  of  organizational  responsibilities  is  excep- 
tionally diffuse:  that  relating  to  the  planned  expan- 
sion of  towns  to  channel  the  pressures  for  change 
within  a  region.  Four  basic  types  of  multi-or- 
ganizational activity  are  identified,  concern  with 
the  redistribution  of  population  and  employment 
within  a  region,  the  negotiation  of  local  agree- 
ments, the  coordination  of  local  operations,  and 
the  coordination  of  external  authorizations  by  dif- 
ferent government  agencies.  Some  of  the  main 
characteristics  of  these  four  activities  are 
identified,  and  it  is  argued  that  a  basis  for  predict- 
ing the  effectiveness  of  alternative  organizational 
patterns  can  be  developed  through  the  analysis  of 
different  sources  of  uncertainty  as  perceived  by 
those  actually  involved  in  the  decision  process. 
(Davis-Chicago) 
W72-03952 


ADJUNCTIVE  PLANNING  AND  URBAN 
DEVELOPMENT  POLICY, 

Wisconsin  Univ.,  Milwaukee. 

D.  A.  Rondinelli. 

Urban  Affairs  Quarterly,  Vol  7,  No  1,  p  13-39, 

September  1971.  2  tab,  43  ref. 

Descriptors:  'Planning,  'Decision  making,  'Anal- 
ysis, 'Organizations,  Research  and  development, 
Resources,  Approximation  method,  Evaluation, 
Cities,  Regions. 

Identifiers:  'Adjunctive  planning,  'Urban 
development  policy,  'Regional  development  pol- 
icy, 'Policy  making,  Variables,  Interaction,  Op- 
portunity loss,  Policy  making  integration,  Mo- 
bilization of  resources,  Implementation. 

The  most  widely  accepted  principles  and  assump- 
tions of  American  planning  theory  are  totally  in- 
adequate to  meet  the  complexities  of  policy  mak- 
ing for  urban  and  regional  development.  Six 
'prescriptions'  which  have  guided  the  analysis  and 
organization  of  urban  and  regional  development 
over  the  past  fifty  years  are  (1)  Rational  Com- 
prehensiveness (2)  Hierarchical  Integration  (3) 
Nonpolitical  Objectivity  (4)  Central  Coordination 
(5)  Technical  Objectivity  and  Regulatory  Control, 
and  (6)  Focus  on  Structural  Development.  The  fu- 
ture thrust  of  planning  theory  must  explicate  the 
interaction  of  variables  and  use  them  to  guide 
urban  and  regional  development.  Adjunctive 
planning  is  a  process  that  seeks  to  mobilize 
disparate  resources  and,  by  focusing  them  on 


remediable  aspects  of  problems,  to  move  mar- 
ginally through  successive  approximation  away 
from  unsatisfactory  states  of  development.  Four 
broad  sets  of  adjunctive  planning  functions  are  (1) 
Improvement  of  the  quality  of  regional  policy 
making  -  intelligence  and  analysis  (2)  Reduction  of 
opportunity  loss  (3)  Promotion  of  policy  making 
integration,  and  (4)  Mobilization  of  resources. 
(Strachan-Chicago) 
W72-03954 


COOPERATIVE  STUDD2S  FOR  PREPARATION 
OF  THE  CHICAGO  METROPOLITAN  AREA 
RIVER  BASIN  PLAN. 

Economic  Research  Service,  Chicago,  111.;  Forest 
Service  (USDA),  Chicago,  111.;  Soil  Conservation 
Service,  Chicago,  111.;  and  Metropolitan  Sanitary 
District  of  Greater  Chicago,  111. 

Metropolitan  Sanitary  District  of  Greater  Chicago, 
Chicago,  Illinois,  September  1971.  35  p,  1  fig. 

Descriptors:  'Planning,  'Illinois,  'Administration, 
'River  basin  development,  'Watershed  manage- 
ment, Urbanization,  Cities,  Surveys,  Water 
resources  development. 

Identifiers:  'Greater  Chicago  (111),  'Metropolitan 
Chicago  (111),  River  basin  plan. 

The  Board  of  Trustees  for  the  Metropolitan  Sani- 
tary District  of  Greater  Chicago  (MSD)  requested 
the  United  States  Department  of  Agriculture 
(USDA)  to  make  a  cooperative  River  Basin  In- 
vestigation and  Survey  of  the  six  watersheds 
draining  the  metropolitan  area.  These  watersheds 
include  North  Branch  of  the  Chicago  River,  Little 
Calumet  River,  Calumet-Sag  Channel,  Poplar 
Creek,  Salt  Creek,  and  Des  Plaines  River.  They 
are  the  watersheds  in  Cook  County  and  the 
watersheds  with  streams  flowing  into  Cook  Coun- 
ty. The  study  will  determine  the  water  and  related 
land  resource  problems  and  needs,  and  propose 
and  evaluate  solutions  and  alternatives  to 
problems  associated  with  watershed  protection, 
flood  damage  reduction,  urban  water  manage- 
ment, fish  and  wildlife,  recreation,  water  quality, 
environmental  enhancement  and  other  related  pur- 
poses. In  addition,  the  extent  to  which  action  is 
needed  beyond  the  scope  of  available  going  pro- 
grams will  be  determined.  The  major  elements  of 
the  USDA  survey  will  include  the  following:  an  in- 
ventory and  appraisal  of  the  available  land,  water, 
and  related  resources,  their  quality,  quantity,  and 
existing  problems;  an  appraisal  of  the  economic 
base  and  projections  of  economic  development  for 
the  years  1980,  2000,  and  2020  drawing  upon 
available  projects  where  applicable;  translations 
of  projections  into  needs  for  water  and  land 
resource  development;  identification  of  coor- 
dinated projects  and  program  leading  to  short  and 
long  range  solutions;  and  formulation  of  develop- 
ment program.  Completion  is  scheduled  for  June 
30, 1976.  (Poertner) 
W72-03966 


DECISION  MODELS  FOR  MINIMIZING  THE 
COST  INFORMATION  ON  ERROR  IN  ESTI- 
MATING BENEFIT-WATER  RELATIONSHIPS 
WITH  SPECIAL  APPLICATIONS  TO  IRRIGA- 
TION, 

New  Mexico  State  Univ.,  University  Park.  Water 
Resources  Research  Inst. 
R.  C.  d'Arge. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-206  198,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  New  Mexico  Water  Resources 
Research  Institute,  Las  Cruces,  December  1971, 
22  p,  2  fig,  18  ref.  OWRR  A-017-NMEX  (2). 

Descriptors:  'Economic  efficiency,  'Water  allo- 
cation (Policy),  'Preferences  (Water  rights),  Prior 
appropriation,  Priorities,  Riparian  rights,  Natural 
flow  doctrine,  Beneficial  use,  Decision  making, 
Cost  allocation,  Irrigation  efficiency,  Planning. 
Identifiers:  'Decision  models,  'Water  doctrines, 
'Benefit-water  relationships,  Basin  planning,  Pro 
rata  doctrine,  Water  shortages. 
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An  attempt  is  made  to  demonstrate  that  allocation 
rules  resulting  from  water  doctrines  are  integrally 
related  to  concepts  of  economically  efficient  allo- 
cations. It  is  also  argued  that  water  doctrines 
should  be  viewed  as  important  choice  or  decision 
variables  in  water  resources  basin  planning.  A  sim- 
plified interpretation  and  a  hypothetical  case  study 
were  used  to  analyze  systematically  the  merits,  in 
terms  of  efficiency,  of  alternative  water  doctrines. 
Conclusions  were  that  no  a  priori  substantiation  of 
the  superiority  of  one  doctrine  over  another  can  be 
made  without  complete  knowledge  of  each  user's 
economic  loss-withdrawal  relationship's,  sequen- 
tial interdependence,  and  certain  prescribed  or- 
derings  between  economic  losses  and  the 
preferential  ranking  dictated  by  the  prior  ap- 
propriations doctrine.  Under  the  alternative  water 
doctrines  studied,  both  the  presence  and  degree  of 
sequential  interdependence  influences  the  diver- 
gence in  allocations  between  users.  The  higher  the 
degree  of  interdependence,  generally,  the  closer 
together  allocations  of  water  will  be  under  the  pro 
rata  and  prior  appropriations  doctrines.  In  situa- 
tions where  sequential  use  is  not  present,  and 
losses  generated  for  individual  users  from 
shortages  are  not  too  dissimilar,  the  pro  rata  doc- 
trine appears  to  be,  in  general,  the  'second  best' 
water  doctrine,  i.e.,  in  lieu  of  an  efficient  market. 
(Creel-New  Mexico) 
W72-03988 


THE  LAKE  NOQUEBAY  PROJECT:  AN  EX- 
PERIMENT IN  PROBLEM-ORIENTED 
RESEARCH  AND  COMMUNITY  SERVICE, 

Wisconsin  Univ.,  Green  Bay. 

A.  J.  Bedrosian,  W.  O.  Bennett,  J.  E.  Berry,  R.  B. 

Ditton,  and  W.  J.  Johnson. 

Special  publication,  June  1971.  9  p.  OWRR  B-046- 

WIS(l). 

Descriptors:  'Management,  'Plants,  'Recreation, 
Lakes,  Water  quality  economics,  Wisconsin. 
Identifiers:     'Interdisciplinary     approach,     'In- 
tegrated study,  'Lake  Noquebay  (Wis). 

The  Lake  Noquebay  project  is  a  study  of  a  recrea- 
tional lake  designed  to  develop  and  demonstrate 
an  action  program  in  water-resource  management. 
An  initial  phase  designed  to  obtain  background  in- 
formation and  isolate  management  problems, 
revealed  the  following  areas  of  concern:  (1)  exces- 
sive growth  of  aquatic  plants  in  three  areas  of  the 
lake  rooted  in  accumulations  of  organic  muck;  (2) 
maintenance  of  high  water  quality  in  the  face  of  in- 
creasing recreational  pressure;  (3)  economic 
problems  of  seasonality,  winter  unemployment, 
and  marginal  business  in  the  tourist  industry;  and 
(4)  complex  legal  and  politcal  problems  due  to 
fragmented  control  of  activities  in  the  watershed. 
To  attack  these  problems,  the  following  areas  for 
further  study  include  (1)  alternative  methods  of 
weed  control;  (2)  a  study  of  Lake  Noquebay's 
sediments  to  determine  their  role  in  the  nutrition 
of  the  mulfoil;  (3)  an  evaluation  of  legal  and  politi- 
cal procedures  for  maintaining  water  quality  and 
controlling  recreational  activities;  and  (4)  an 
evaluation  of  programs  to  assist  the  tourist  indus- 
try. (Richard- Wisconsin) 
W72-03993 


WATER  RESOURCES  AS  SOCIAL  PROBLEMS, 

Virginia    Polytechnic    Inst,    and    State    Univ., 

Blacksburg.  Dept.  of  Sociology. 

J.  A.  Ballweg,  and  C.  A.  Ibsen. 

Water  Resources  Bulletin,  Vol  7,  No  5,  October 

1971 ,  p  935-940. 14  ref.  OWRR  A-029-VA  (3). 

Descriptors:  Water  resources,  'Social  aspects, 
'Motivation,  'Behavioral  aspects,  Leadership, 
Water  pollution,  Attitudes,  Decision  making, 
Planning,  Ohio,  Virginia. 

Identifiers:  'Social  problems,  'Public  concern, 
'Motivational  aspects,  Perceptions. 

Evidence  from  1969  studies  in  Virginia  and  Ohio 
suggests  that  neither  community  leaders  nor  the 
general  public  are  likely  to  define  water  related 
problems  as  major  problem  areas.  An  examination 
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of  the  components  of  a  social  problem  tends  to  in- 
dicate that  water  problems  have  not  moved 
beyond  a  level  of  minimal  public  concern.  When 
respondents  were  willing  to  describe  existing  or 
potential  water  problems,  perceptions  as  well  as 
possible  solutions  were  described  in  abstract 
rather  than  action-oriented  terms.  It  is  suggested 
that  efforts  to  eliminate  water  resource  problems 
are  not  likely  to  be  effective  until  public  concern 
moves  to  motivational  and  behavioral  levels. 
(Strachan-Chicago) 
W72-03994 


URBAN  WATER:  MULTIPLE-USE  CONCEPTS, 

Colorado  Univ.,  Boulder.  Center  for  Urban  En- 
gineering Studies. 
Ernest  J.  Flack. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol  63,  No  10,  October  1971,  p  644-646,  5  ref. 

Descriptors:  *  Water  utilization,  Efficiencies, 
*Competing  uses,  Evaporation  control, 
Evapotranspiration  control,  Recirculated  water, 
Use  rates,  Water  policy,  Water  demand,  Water  al- 
location, Water  rights,  'Municipal  water. 
Identifiers:  'Multiple  use  concepts. 

Traditional  water  use  concepts  have  been  single 
purpose  only.  Urban  water  managers  have  sought 
to  supply  a  single  quality  of  water  to  all  uses  at  the 
least  possible  cost.  However,  dwindling  fresh- 
water supplies,  and  ever  increasing  industrial  and 
municipal  water  needs  have  dictated  a  change  in 
policy.  New  management  concepts  are  needed  to 
permit  the  transition  to  multiple  use  of  the  water 
supplies  of  the  urban  communities.  Present 
methods  of  water  needs  projection  assume:  (1) 
technological  changes  will  not  occur;  (2)  water  de- 
mand is  inelastic;  (3)  present  inefficiencies  of  use 
will  continue;  and  (4)  industrial  use  will  expand  in 
proportion  to  population.  Multiple  use  analysis 
recognizes  that  treated  effluent  may  provide  a 
cheaper  source  of  water  in  the  future  for  many 
areas.  Inefficiencies  of  use  will  be  eliminated  if 
water  costs  continue  to  rise.  Therefore,  the  new 
management  concepts  must  start  on  an  areawide 
basis  and  analyze  all  waters,  natural  or  recycled, 
contained  within  that  area  as  possible  sources  of 
municipal  supply  with  or  without  treatment,  and  to 
obtain  the  necessary  equipment,  technological 
know-how,  and  in  some  cases,  legislative  approval 
to  develop  these  sources.  (Lowry-Texas) 
W72-04073 


WATER  RESOURCES  POLICY  IN  WISCONSIN: 
GENERAL  SUPPORTING  STUDIES,  VOLUME 
II, 

Wisconsin  Univ.,  Madison.  Dept.  of  Civil  En- 
gineering; and  Wisconsin  Univ.,  Madison.  Dept.  of 
Industrial  Engineering. 

A.  H.  J.  Dorcey,  R.  S.  Howe,  E.  F.  Joeres,  and  L. 
F.  Wible. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-206  220,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Wisconsin  Water  Resources 
Center,  Madison,  Partial  Completion  Report, 
1971.  275  p,  13  fig,  35  tab,  83  ref,  6  append.  OWRR 
B-038-WIS  (2). 

Descriptors:  'Water  quality,  'Economic  efficien- 
cy, 'Cost-benefit  analysis,  'Water  policy,  'Ad- 
ministration, 'Waste  treatment,  Wisconsin,  'Cost 
sharing. 

Identifiers:  'Phosphate  removal,  'Effluent 
charge,  'User  charges,  'Optimal  tax,  Policy 
mechanism,  Assessment,  'Institutional  design, 
Cost  minimization  models,  Southeastern  Wiscon- 
sin, Lower  Fox  River,  Lake  Michigan  drainage 
basin. 

Policy  design  must  be  placed  in  the  broader  con- 
text of  institutional  design.  Present  fiscal  policies 
are  not  economic  incentives;  but  rather,  they 
result  in  substantial  subsidies  to  the  waste 
producer.  Assessment  of  a  uniform  secondary- 
treatment  policy  indicates  that  general  application 
of  the  policy  for  treatment  of  municipal  wastes  can 


result  in  highly  inefficient  use  of  funds  for  water 
quality  improvement,  and  can  result  in  large  in- 
vestments in  treatment  facilities  without  cor- 
responding increases  in  water  quality.  A  review  of 
the  procedure  for  establishing  desirable  water 
quality  levels  in  Wisconsin  leads  to  the  conclusion 
that  there  are  substantial  opportunities  for 
strengthening  and  improving  the  process  to 
achieve  more  effective  public  participation  and 
thus  arrive  at  decisions  that  reflect  more  accurate- 
ly the  wishes  of  society.  A  recent  state  policy 
requiring  a  uniform  phosphate  removal  of  85  per- 
cent from  all  point  sources  of  2,500  or  more  popu- 
lation in  the  Lake  Michigan  drainage  basin  is  ex- 
amined in  light  of  an  economic  efficiency  objec- 
tive. Cost  savings  of  the  least-cost  solution  versus 
the  state  uniform  treatment  requirement  are  of  the 
order  of  $.6  million  per  year  at  85  percent  removal, 
and  $.75  million  per  year  at  80  percent  removal, 
(see  also  W72-01979,  W72-04078  thru  W72-04080) 
(Kuelz-Wisconsin) 
W72-04077 


WATER  RESOURCES  POLICY  DM  WISCONSIN: 
PROBLEMS  OF  A  METROPOLITAN  REGION, 
VOLUME  m, 

Wisconsin  Univ.,  Madison.  Dept.  of  Urban  and 
Regional  Planning;  and  Wisconsin  Univ.,  Madis- 
on. Dept.  of  Agricultural  Economics. 
P.  B.  Ashelman,  E.  L.  David,  J.  M.  Eisen,  M.  D. 
Copely,  and  I.  K.  Fox. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-206  221,  $6.00  in  paper  copy, 
$0.95  in  microfiche.  Wisconsin  Water  Resources 
Center,  Madison,  Partial  Completion  Report, 
1971.  320  p,  14  fig,  48  tab,  162  ref,  4  append. 
OWRR  B-038-WIS  (4). 

Descriptors:  'Water  policy,  'Administration,  'Ci- 
ties, 'Municipal  wastes,  Economics,  'Financing, 
•Water  management  (Applied),  'Legal  aspects, 
'Political  aspects,  Municipal  water,  Industrial 
water,  Waste  treatment,  Septic  tanks,  Well  regula- 
tions, Flood  control,  Federal  government,  Local 
governments,  Flood  plains,  Wisconsin. 
Identifiers:  'Regional  planning,  'National  policy, 
'User  charges.  One  treatment  plant,  '701' 
planning,  Southeastern  Wisconsin,  Fox  River  (El). 

These  studies  provide  insight  into  problems  of 
water  resources  management  in  a  metropolitan  re- 
gion in  Wisconsin,  as  a  basis  for  assessing  their  im- 
plication for  national  policy.  Researchers  found 
that  present  wastewater  treatment  plants  were 
constructed  on  an  uncoordinated,  individual  basis 
with  a  lack  of  consideration  for  water-quality 
levels.  Analysis  of  recent  population,  economic, 
and  land-use  trends  produced  the  following  obser- 
vation: planning  growth  on  a  regional  basis  could 
alleviate  the  problems  of  greater  burden  on  small 
streams  and  taxing  capacity  of  sewage  treatment 
and  municipal  water  systems.  A  study  of  '701' 
planning  found  that  federal  funds  for  regional  and 
state-wide  'comprehensive'  planning  fulfill  an  ur- 
gent need  in  the  institutional  structure  and 
emphasized  '701'  funds  do  not  prevent  any  region- 
wide  planning.  A  case  study  of  Brookfield, 
Wisconsin,  emphasizes  the  conflict  between  local 
and  regional  policies  on  sewage  treatment  and  con- 
cludes that  establishment  of  an  intraregional  in- 
stitutional arrangement  would  be  necessary  to  as- 
sign decision-making  power  to  representatives  of 
those  affected.  Evaluation  of  present  methods  of 
financing  sewerage  systems  suggests  sewerage 
service  charges  and  user  charges  as  alternative 
methods  of  funding.  (See  also  W72-01979,  W72- 
04077  thru  W72-04080)  (Kuelz-Wisconsin) 
W72-04078 


PROBLEMS  AND  ISSUES  OF  IMPLEMENTING 
THE  FEDERAL  WATER  PROJECT  RECREA- 
TION ACT  (PL  89-72)  IN  THE  PACIFIC 
NORTHWEST  (PHASE  I), 

Oregon  State  Univ.,  Corvallis.  Water  Resources 

Research  Inst. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-04095 


6C.  Cost  Allocation,  Cost  Sharing, 
Pricing/Repayment 


SOME  LONG  RUN  EFFECTS  OF  WATER-PRI- 
CING POLICIES, 

Nebraska  Univ.,  Lincoln.  Dept.  of  Civil  Engineer- 
ing. 

M.  Gysi,  and  D.  P.  Loucks. 
Water  Resources  Research,  Vol  7,  No  6,  p  1371- 
1382,  December  1971. 4  fig,  12  ref. 

Descriptors:  'Pricing,  'Optimum  development 
plans,  'Future  planning  (Projected),  'Benefit  cost 
analysis,  Water  supply,  Dynamic  programming, 
Estimating,  Social  impact,  Mathematical  models. 
Identifiers:  Block  rate,  Constant  rate  schedules, 
Summer  differential  rate. 

An  attempt  is  made  to  extend  the  work  recently  re- 
ported by  Riordan  on  the  application  of  a  general 
dynamic  programming  model  to  the  problem  of 
estimating  an  optimal  capacity  expansion  schedule 
for  an  urban  water  supply  system.  The  main  intent 
of  this  article  is  to  propose  a  methodology  for  esti- 
mating the  effects  of  various  pricing  and  social 
policies  on  the  community  of  water  users.  Various 
water-pricing  policies  are  discussed,  e.g.  declining 
block  rate  or  promotional  pricing,  constant  rate 
(per  unit)  schedules,  flat  rate  of  fixed  monthly 
charge,  summer  differential  rate,  and  incremental 
block  pricing.  A  forward  moving  dynamic  pro- 
gramming algorithm  is  used  to  estimate  the  size 
and  timing  of  water  supply  capacity  increases  that 
would  maximize  the  present  value  of  community 
net  benefits.  The  objective  of  maximizing  the 
present  value  of  future  marginal  consumer  sur- 
pluses plus  producer  revenues,  minus  production 
costs  and  capacity  costs  for  a  given  pricing  policy 
was  achieved.  The  model  results  showed  that  a 
combination  of  summer  differential  plus  increas- 
ing block  rate  structure  appeared  to  offer  the 
greatest  net  benefits  to  the  system.  (Ligon-Cor- 
nell) 
W72-03682 


QUANTTTATTVE  WATER  RESOURCE  BASIN 
PLANING:  AN  ANALYSIS  OF  THE  PECOS 
RTVER  BASIN,  NEW  MEXICO, 

New    Mexico    Univ.,    Albuquerque.    Dept.    of 

Economics. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-03767 


LNORGANIC  CHEMICALS  INDUSTRY 

PROFILE. 

DatagTaphics,  Inc.,  Pittsburgh,  Pa. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-04099 


6D.  Water  Demand 


THE  VALUE  OF  WATER  USED  IN  WASHING- 
TON'S IRRIGATED  AGRICULTURE, 

Washington  State  Water  Research  Center,  Pull- 
man. 

K.  Whittlesey,  and  H.  Allison,  Jr. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-206  128,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Washington  Agricultural  Ex- 
periment Station  Bulletin  745,  November  1971. 
Completion  Report,  n.  a.,  20  p,  24  tab,  7  fig,  44  ref. 
OWRR  A-025-WASH  (2). 

Descriptors:  'Water  values,  'Linear  pro- 
gramming, Efficiencies,  Washington,  'Irrigation, 
Irrigation  efficiency,  Water  demand.  Agricultural 
engineering.  Productivity,  Water  utilization. 

Ninety  percent  of  the  present  water  use  in 
Washington  State  is  in  agriculture.  With  large 
quantities  of  irrigable  lands  yet  nonirrigated, 
agriculture  represents  a  large  potential  claim  on 
the  existing  water  resources.  If  additional  water  is 
to  be  used  for  irrigated  agriculture,  it  must  be 
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shown  that  Washington's  agriculture  will  provide 
economic  returns  greater  than  alternative  uses  of 
water.  The  major  objective  of  this  study  was  to 
determine  the  effects  of  specific  economic  and 
physical  phenomenon  on  the  value  of  irrigation 
water.  Linear  programming  was  selected  as  the 
method  for  estimating  the  value  of  water  in  this 
study.  The  situation  modeled  was  a  typical  200 
acre  general  crop  farm  in  the  Columbia  Basin  Pro- 
ject of  Central  Washington.  The  marginal  value 
functions  of  water  derived  from  this  analysis  may 
be  interpreted  as  the  demand  function  for  water  at 
the  farm  level.  At  the  75  percent  efficiency  level  of 
water  use  the  marginal  value  of  water  ranged  as 
high  as  $4.02  per  acre  inch  when  wheat,  alfalfa, 
beans  and  sweet  corn  were  in  the  crop  rotation. 
Water  used  in  potato  production  with  a  50  percent 
efficiency  had  marginal  values  ranging  up  to 
$28.89  per  acre  inch.  (See  also  W72-03538) 
W72-03537 


THE  VALUE  OF  WATER  USED  IN  WASHING- 
TON'S IRRIGATED  AGRICULTURE, 

Washington  State  Water  Research  Center,  Pull- 
man. 

K.  Whittlesey,  and  H.  Allison,  Jr. 
Completion  Report,  n.d.,  75  p,  24  tab,  7  fig,  44  ref. 
OWRRA-025-WASH(1). 

Descriptors:  *Water  values,  *Linear  pro- 
gramming, Efficiencies,  Washington,  "Irrigation, 
Irrigation  efficiency,  Water  demand,  Agricultural 
engineering,  Productivity,  Water  utilization. 

(See  also  W72-03537) 
W72-03538 


SOME  LONG  RUN  EFFECTS  OF  WATER-PRI- 
CING POLICES, 

Nebraska  Univ.,  Lincoln.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  06C. 
W72-03682 


AN      EXPERIENCE      IN      PLANNING:      THE 
SYSTEMS  APPROACH, 

Corps  of  Engineers,  New  York.  North  Atlantic 

Div. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-03684 


GROUND  WATER  FOR  PLANNING  IN 
NORTHWEST  OHIO,  A  STUDY  OF  THE  CAR- 
BONATE ROCK  AQUIFERS. 

Ohio  Dept.  of  Natural  Resources,  Columbus.  Div. 
of  Water. 

1970. 123  P,  73  FIG,  10  TAB,  30  REF. 

Descriptors:  'Aquifers,  "Carbonate  rocks,  "Water 
supply,  "Planning,  "Groundwater,  "Ohio,  Ground- 
water basins,  Aquifer  characteristics, 
Hydrogeology,  Groundwater  mining,  Water  quali- 
ty, Hydrogen  sulfide,  Hardness  (Water), 
Limestone,  Dolomite,  Irrigation  wells,  Regional 
analysis. 
Identifiers:  "Carbonate  rock  aquifers. 

The  Northwest  Ohio  Water  Development  Plan, 
prepared  by  the  Ohio  Water  Commission  (1967), 
recommended  a  drilling  and  testing  program  to 
evaluate  the  quantity  and  quality  of  the  ground 
water  available  in  the  Northwest  Ohio  area. 
Seventy-six  large  diameter  limestone  and  dolomite 
wells  were  drilled,  tested,  and  analyzed  as  the 
basis  for  this  two  and  one-half  year  study.  The 
limestone-dolomite  aquifer  in  northwest  Ohio  cur- 
rently yields  32.69  million  gallons  per  day  to  mu- 
nicipal and  industrial  wells.  Large  additional  quan- 
tities are  pumped  for  irrigation  and  domestic  sup- 
plies. Estimates  of  well-field  capacities  in  various 
undeveloped  areas  have  been  included  in  this  re- 
port as  a  guide  for  potential  development.  The 
quality  of  the  ground  water  is  equally  as  important 
as  quantity  in  planning  for  future  use.  Softening  is 


recommended  for  ground-water  supplies 
throughout  the  study  area.  Hydrogen  sulfide  is 
often  present  in  varying  amounts.  However,  in 
nearly  all  instances,  objectionable  concentrations 
of  hydrogen  sulfide  can  be  removed  by  simple  and 
inexpensive  processes.  Ground-water  develop- 
ment in  some  portions  of  the  area  would  be 
restricted  by  quality  considerations,  with  present 
treatment  methods.  Even  considering  the  quality 
limitations,  the  potential  of  the  carbonate  aquifer 
in  northwest  Ohio  far  exceeds  the  present  ground- 
water development.  (Poertner) 
W72-03975 


THE  NORTHWEST  OHIO  WATER  DEVELOP- 
MENT PLAN. 

Burgess  and  Niple  Ltd.,  Columbus,  Ohio. 

Ohio  Water  Commission,  Department  of  Natural 
Resources,  Columbus,  January,  1967.  318  p,  64 
fig,  111  tab. 

Descriptors:  "Planning,  "Water  resources 
development,  "Administration,  "Ohio,  Water 
supply,  Water  quality,  Industrial  water,  Agricul- 
ture, Human  population,  Recreation,  Streamflow, 
Flood  control,  Underground  storage,  Water  Quali- 
ty Act,  Finance,  Groundwater,  Reservoirs,  Lake 
Erie,  Pipelines,  Water  pollution  abatement. 

The  Northwest  Ohio  Water  Development  Plan 
provides  a  comprehensive  plan  for  the  develop- 
ment of  water  resources  that  will  give  maximum 
support  to  the  growth  and  development  of  the  re- 
gion and  the  State.  In  addition,  it  presents  pro- 
grams for  the  total  management  of  water  so  that 
optimum  economic  and  social  benefits  may  be 
realized.  A  comprehensive  and  balanced  plan  for 
all  phases  of  water  management  are  provided  by 
the  study  including:  public,  industrial,  and  agricul- 
tural water  supply;  stream  water  quality  control; 
stream  flow  improvements;  recreational  needs; 
and  flood  control.  Two  estimates  of  future  water 
needs  for  each  city  and  village  having  a  public 
water  supply,  and  for  industry,  are  presented.  One 
is  based  on  a  projection  of  historic  growth  rates, 
and  the  other  is  based  on  an  accelerated  growth 
rate  that  could  occur  if  water  is  not  limiting  in 
quantity  or  quality.  The  recommended  water  plan 
is  based  on  the  accelerated  growth  that  would  be 
sustained  by  the  fully  developed  economic  poten- 
tial of  the  region.  The  public  water  supply  portion 
of  the  plan  has  been  limited  to  the  delivery  of  raw 
water  to  existing  or  future  water  treatment  plants. 
Expandable  capacities  of  existing  public  water 
supplies  are  shown.  Supplies  from  stream  flow, 
upground  or  onstream  storage,  underground 
sources,  and  pipelines  from  Lake  Erie  are 
presented  as  alternate  possibilities  to  the  recom- 
mended plan.  Pollution  abatement  phases  of  the 
plan  are  designed  to  meet  stream  water  quality 
standards  in  accordance  with  the  Federal  Water 
Quality  Act  of  1965.  Financing  methods  and 
recommendations  for  administration  are  also 
discussed.  (Poertner) 
W72-03976 


WATER  AND  SAN  DIEGO  COUNTY  GROWTH. 

Western  Management  Consultants,  Inc.,  San 
Diego,  Calif. 

San  Diego  County  Water  Authority,  San  Diego, 
California,  1966. 92  p,  21  fig,  12  tab. 

Descriptors:  "Water  requirements,  "Water  utiliza- 
tion, "Water  resources  development,  "Aqueducts, 
"California,  "Planning,  Population,  Assessments, 
Industrial  water,  Agriculture,  Water  sources, 
Water  storage,  Water  supply,  Financing,  Taxes, 
Tax  rate,  Colorado  River. 

Identifiers:  "San  Diego  County,  "San  Diego  Coun- 
ty Water  Authority,  "Metropolitan  Water  District 
of  Southern  California. 

The  development  is  examined  of  the  system  used 
to  distribute  imported  water  to  San  Diego  County 
and  other  water  short  areas  of  Southern  Califor- 


nia. San  Diego  has  been  capable  of  absorbing 
nearly  a  three-times  increase  in  population  since 
1946-47,  and  of  providing  more  than  260,000  acre- 
feet  of  water  required  annually  by  this  population. 
More  than  80  percent  of  this  water  is  imported 
from  the  Colorado  River  via  the  aqueducts  of  the 
Metropolitan  Water  District  of  Southern  Califor- 
nia and  The  San  Diego  County  Water  Authority. 
Conservative  estimates  of  future  population 
growth  indicate  that  the  County  will  contain  2  mil- 
lion persons  at  some  point  between  1980  and  1990. 
The  water  requirements  of  such  a  population  are 
calculated  on  a  per  capita  basis  since  the  propor- 
tion of  water  used  for  commercial  and  industrial 
purposes  in  San  Diego  is  small  in  comparison  with 
the  volume  used  for  household  purposes.  The  an- 
nual demand  for  water  in  San  Diego  County  is  pro- 
jected to  exceed  400,000  acre  feet  by  1990.  Plans 
are  already  underway  for  increasing  the  capacity 
of  the  San  Diego  County  Water  Authority 
aqueduct  system  to  591,000  acre  feet  per  year,  or 
more,  by  the  1980's.  This  increase  in  capacity  will 
be  financed  by  the  issuance  of  bonds  which  were 
approved  by  the  voters  of  San  Diego  County,  and 
will  be  accomplished  by  the  addition  of  a  second 
pipeline  to  the  second  aqueduct.  (Poertner) 
W72-03979 


OUACHITA  RIVER  BASIN  IN  ARKANSAS, 

Arkansas  Soil  and  Water  Conservation  Commis- 
sion, Little  Rock. 

For  primary  bibliographic  entry  see  Field  04B. 
W72-03980 

6E.  Water  Law  and  Institutions 


ECONOMIC  AND  ORGANIZATIONAL  ISSUES 
IN  ALASKA  WATER  QUALITY  MANAGE- 
MENT, 

Alaska     Univ.,     Fairbanks.     Inst,     of     Water 
Resources.  Alaska  Univ.,  Fairbanks.  Inst,  of  So- 
cial, Economic  and  Government  Research. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-03260 


WATER  QUALITY  STANDARDS  AND  POLLU- 
TION ABATEMENT  EFFORTS  OF  NEW  YORK 
AND  VERMONT. 

Federal  Water  Pollution  Control  Administration, 

Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-03517 


LAKE  BASIN  CHARACTERISTICS  AND  NA- 
TURE AND  EXTENT  OF  THE  POLLUTION 
PROBLEM. 

Federal  Water  Pollution  Control  Administration, 

Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-03518 


CONFERENCE  PURPOSE,  AUTHORITY,  AND 
RECOMMENDATIONS. 

Federal  Water  Pollution  Control  Administration, 

Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-03519 


SOCIAL  AND  INSTITUTIONAL  OBSTACLES 
TO  AGRICULTURAL  DEVELOPMENT  OF 
ARID  LANDS  IN  THE  MIDDLE  EAST, 

Resources  for  the  Future,  Washington,  D.C.  Land 

Use  and  Management  Program. 

For  primary  bibliographic  entry  see  Field  03F. 

W72-03653 


ARID  LANDS  AGRICULTURE  AND  THE  INDI- 
ANS OF  THE  AMERICAN  SOUTHWEST, 

Arizona  Univ.,  Tucson.  Office  of  International 

Programs;  and  Arizona  Univ.,  Tucson.  Dept.  of 

Anthropology. 

For  primary  bibliographic  entry  see  Field  03F. 
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W72-03655 


INTERNATIONAL  TRAINING:  THE  IN- 
TERAMERICAN  CENTER  FOR  LAND  AND 
WATER  RESOURCE  DEVELOPMENT:  A  CASE 
STUDY, 

Utah  State  Univ.,  Logan.  International  Programs 

and  Studies. 

For  primary  bibliographic  entry  see  Field  03F. 

W72-03658 


EFFECTIVENESS     OF     FOREIGN     AID-THE 
CASE  OF  SOMALIA, 

Windsor  Univ.  (Ontario).  Dept.  of  Economics. 
0.  Mehmet. 

Journal  of  Modern  African  Studies,  Vol  9,  No  1   p 
31-47,  1971. 4 tab,  Href. 

Descriptors:  *Arid  lands,  *Foreign  lands,  'Water 
resources    development,    Economic    feasibility, 
Financial  feasibility,  Political  aspects,  Planning. 
Identifiers:  'Somalia,  'Developing  countries,  'In- 
ternational aid. 

The  arid  nation  of  Somalia  is  one  of  the  poorest 
nations  in  the  world,  with  an  estimated  annual  per 
capita  income  of  50  dollars.  However,  it  is  one  of 
the  world's  largest  recipients  of  foreign  aid, 
receiving  an  annual  average  of  15  dollars/per 
capita  in  1965-1969,  which  was  more  than  3  times 
the  average  annual  aid  to  other  developing  coun- 
tries during  the  same  period.  Transportation, 
agriculture  and  industrial  development  received 
the  largest  allocations,  while  education  and  water 
supplies  received  surprisingly  small  allocations. 
Drought,  resulting  in  reduced  grain  production  and 
heavy  livestock  losses,  combined  with  border  in- 
cidents with  Ethiopia  and  the  eventual  takeover  by 
a  military  dictatorship,  tended  to  retard  develop- 
ment. While  foreign  aid  came  from  many  sources 
and  was  designated  for  many  different  develop- 
mental projects,  all  indications  are  that  it  was  not 
for  completely  altruistic  purposes.  Much  of  it 
reflects  cold-war  rivalry  and  the  strategic  im- 
portance of  Somalia  dominating  the  entrance  into 
the  Red  Sea  and  facing  the  Indian  Ocean.  Amer- 
ican aid  was  mostly  for  deep  water  ports  and  con- 
struction of  electricity  and  water  supplies.  In  most 
cases,  funds  for  aid  came  tied  to  unfavorable 
financial  conditions,  and  with  the  inability  of  the 
country  to  develop  fast  enough,  such  aid  will  bur- 
den the  country  with  almost  impossible  debtser- 
vicing  obligations.  (Casey-Arizona) 
W72-03696 


HOPI  COLONIZATION  ON  THE  COLORADO 
RIVER, 

San    Fernando    Valley   State   Coll.,    Northridge, 

Calif. 

For  primary  bibliographic  entry  see  Field  03F. 

W72-03708 


POLLUTION  CONTROL  AND  THE  PLATING 
INDUSTRY, 

For  primary  bibliographic  entry  see  Field  05D. 

W72-03728 


GROUNDWATER  POLLUTION  IN  RHODE 
ISLAND:  A  STUDY  OF  LAW  AND  ADMINIS- 
TRATION, 

Rhode  Island  Univ.,  Kingston.  Water  Resources 
Center. 

D.B.Burke,  Jr.. 

Available  from  National  Technical  Information 
Service  as  PB-206  299.  Summery  Completion  Re- 
port, n.d.,  33  p,  36  ref.  OWRR  A-032-RI  (3). 

Descriptors:  'Water  law,  'Groundwater,  Water 
pollution,  'Rhode  Island,  Judicial  decisions, 
Legislation,  'Water  pollution  control,  Legal 
aspects,  Administration. 

The  purpose  was  to  ascertain  the  legal  theories 
under  which  pollution  of  groundwater  is  policed  in 
Rhode  Island.  A  study  of  that  law  indicated  that 


the  underlying  legal  theory  is  uncertain,  so  the 
author  went  on  to  suggest  his  own  view  of  the 
situation-and  to  suggest  a  legal  theory  which 
would  preserve  the  quality  of  the  state's  ground- 
water resources.  The  enforcement  of  present  laws 
relating  to  such  pollution  was  also  studied  in  the 
field  and  through  state  records.  The  enforcement 
process  was  found  ad  hoc  and  not  concerned  with 
the  upgrading  and  preservation  of  water  quality. 
Water  quality  data  is  assembled,  but  little  use  is 
made  of  it  by  state  officials.  To  improve  this  situa- 
tion, the  law  in  this  area  must  move  beyond  the 
concept  of  public  health  laws,  toward  a  notion  of 
water  law  that  balances  many  possible  uses  for  our 
water  supply  and  recognizes  the  existance  of 
hydro-ecology  in  a  watershed.  (See  also  W71- 
11863) 
W72-03761 


A  SURVEY  OF  NEW  HAMPSHIRE  WATER 
LAW,  HI:  THE  REVISED  STATUTES  AN- 
NOTATED, 

New     Hampshire     Univ.,     Durham.     Dept.     of 

Economics. 

R.  H.  Forste,  and  A.  J.  Kalinski. 

New    Hampshire    Water    Resources    Research 

Center,   Durham,   Bulletin  4,   Feb   1971.    185  p 

OWRRA-011-NH(5). 

Descriptors:    Conjunctive    use,    'Water    rights. 
Water     utilization,     Judicial     decisions,     'New 
Hampshire,  'Legal  aspects,  'Riparian  rights. 
Identifiers:   Legal  review,  Administrative  struc- 
tures, 'Statutes. 

Over  750  statutes  which  relate  directly  and  in- 
directly to  waters  and  water  use  in  the  State  of 
New  Hampshire  were  compiled  and  annotated 
from  the  New  Hampshire  Revised  Statutes  An- 
notated. The  Statutes  were  classified  and 
presented  in  eight  major  categories:  (1)  Waters  as 
boundaries;  (2)  Regulatory  and  developmental 
authorities  for  water  resources;  (3)  Water  quality 
and  disposal  of  wastes;  (4)  Water  supply  systems; 
(5)  Access  to  recreational  waters;  (6)  Waterbased 
recreational  activities;  (7)  Miscellaneous  commer- 
cial water  uses;  (8)  Taxation  of  water-related  ac- 
tivities and  structures.  The  compilation  is  intended 
for  use  by  planners,  lawyers,  citizens  and  legisla- 
tors in  dealing  with  water  resource  problems, 
determining  necessary  additional  legislation  and 
deleting  outdated  and  inconsistent  statutes.  The 
statutes  are  current  through  the  1970  special  ses- 
sion of  the  New  Hampshire  Legislature.  (See  also 
W71-03805) 
W72-03765 


COMMUNITY  WATER  PROBLEMS  AS  A  FAC- 
TOR IN  MUNICIPAL  INCORPORATION  IN 
MONTANA, 

Montana  State  Univ.,  Bozeman.  Water  Resources 
Research  Center. 
Ellis  Waldron. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-206  138,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Completion  Report,  n.d.  12  p 
OWRR  A-024-MONT  (2). 

Descriptors:  'Community  development,  'Political 
aspects,  'Institutions,  'Water  resources  develop- 
ment, 'Municipal  water,  'Montana. 
Identifiers:  Great  Falls  (Mont),  Billings  (Mont), 
Missoula  (Mont). 

The  primary  thrust  of  this  study  has  been  to  deter- 
mine how  local  water  problems  and  the  need  for 
community  water  supplies  have  been  linked  with 
municipal  organization  in  Montana.  A  related 
question  has  been  to  examine  the  relationship  of 
the  rural  special  improvement  district  system  and 
the  state  Water  Resources  Board  to  the  organiza- 
tion of  small  unincorporated  communities  in  order 
that  they  might  acquire  local  water  systems. 
Finally,  a  case  study  involving  the  three  largest 
Montana  communities  --  Great  Falls,  Billings  and 
Missoula  -  was  conducted  to  ascertain  how  utility 
extension  policies  have  been  related  to  their  urban 
growth. 


W72-03766 


ENVIRONMENTAL  PROGRAMS  OF  THE  FU- 
TURE, 

Environmental  Protection  Agency,  Washington, 

For  primary  bibliographic  entry  see  Field  05G. 
W72-03933 


PROFESSIONAL  STYLES  IN  GOVERNMENT: 
TOUCHSTONES  FOR  THE  NEW  POLICY 
SCIENTIST, 

Brown  Univ.,  Providence,  Rhode  Island.  Dept.  of 

Political  Science. 

E.  C.  Hargrove. 

Policy  Sciences,  Vol  2,  p  229-247,  1971.  11  tab,  16 

ref,  1  append. 

Descriptors:     'Governments,     'Administration, 
'Decision  making,  Planning,  Management,  Educa- 
tion, Water  policy,  Social  values,  Attitudes. 
Identifiers:     'Policy,     'Policymaking,     'Policy 
analysts,  Professional  style. 

New  kinds  of  policy  analysts  and  policy  scientists 
are  being  trained  in  university  graduate  programs 
but  the  outlines  of  this  new  profession  remain  fuz- 
zy. A  comparative  analysis  of  other  professionals 
in  government  advisory  roles  may  provide 
touchstones  by  which  to  develop  the  new  profes- 
sion. Urban  planners,  lawyers,  economists  and 
political  scientists  were  interviewed  about  their 
experience  in  government.  Propositions  are 
developed  about  characteristic  modes  of  thought 
and  problem-solving  styles  of  each  profession  and 
conclusions  drawn  about  the  relative  'effective- 
ness' of  each  set  of  professional  skills  in  a  pol- 
icymaking process.  It  is  then  suggested  that  the 
new  policy  scientist  profession  should  develop 
some  of  the  positive  skills  of  the  other  fields  in 
order  to  enhance  effectiveness.  (Davis-Chicaeo) 
W72-03937 


POLITICAL  RATIONALITY  RECONSIDERED: 
NOTES  ON  AN  LNTEGRATED  EVALUATIVE 
SCHEME  FOR  POLICY  CHOICES, 

Konstanz  Univ.  (West  Germany). 

R-R.  Grauhan,  and  W.  Strubelt. 

Policy  Sciences,  Vol  2,  p  249-270, 1971. 100  ref. 

Descriptors:  'Decision  making,  'Political  aspects, 
'Evaluation,  'Political  constraints,  Social  aspects, 
Attitudes,  Planning,  Administration,  Govern- 
ments, Priorities. 

Identifiers:  'Policymaking,  'Political  rationality, 
'Policy,  Political  choice.  Goals,  Policy  choices. 

The  concept  and  problem  of  political  rationality  is 
discussed.  The  concept  that  the  absence  of 
presence  of  rationality  manifests  itself  in  choice 
situations  is  applied  to  an  explanation  of  the 
specific  characteristics  of  political  choice.  Criteria 
for  rationality,  considering  process,  goal  contents 
and  structure  criteria  and  the  restrictions  for  ra- 
tionality, analytically  inherent  in  any  choice  struc- 
ture are  discussed.  Difference  between  these 
analytical  (i.e.  principally  unremovable)  restric- 
tions and  the  (principally  removable)  'confining 
conditions'  for  rational  political  choices  provided 
by  the  circumstances  of  present-day  politics  is  ex- 
plained. (David-Chicago) 
W72-03938 


PUBLIC    OPINION    AND    ENVIRONMENTAL 
QUALITY:  A  REAPPRAISAL, 

Simon  Fraser  Univ.,  Burnaby  (British  Columbia). 
Timothy  O'Riordan. 

Environment  and  Behavior,  Vol  2,  No  3,  p  191- 
214,  June  1971.  3  fig.  6  tab,  49  ref. 

Descriptors:  'Political  aspects.  'Environment. 
'Decision  making,  'Social  aspects.  Political  con- 
straints. Resource  development.  Model  studies. 
Psychological  effects.  Environmental  effects. 
Identifiers:  'Resource  management.  'Public 
opinion,  'Environmental  quality,  Advocacy 
groups.  Opinion  research. 
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The  emergence  of  various  kinds  of  advocacy 
groups  demanding  higher  standards  of  environ- 
mental quality  is  now  widespread.  In  many  cases 
the  activities  of  such  groups  are  of  such  political 
potency  that  the  traditional  dominance  of  the 
professional  expert  in  resource  management  deci- 
sions is  being  threatened.  The  role  of  such  groups 
is  identified  in  a  generalized  decision  making 
model.  The  difficulties  and  dangers  involved  when 
trying  to  canvass  public  opinion  in  such  matters 
are  pointed  out.  A  plea  is  made  for  more  so- 
phisticated small  group  analysis,  the  results  from 
which  would  help  to  assess  better  the  nature  and 
role  of  public  opinion  with  regard  to  environmen- 
tal quality  issues.  (Davis-Chicago) 
W72-03946 


URBAN  STUDIES  AND  ACTION  RESEARCH, 

Northwestern  Univ.,  Evanston,  111. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-03949 


VARIATIONS  IN  BEHAVIOR  OF  PLANNING 
AGENCIES, 

Rutgers-The  State  Univ.,  New  Brunswick,  N.J. 
Dept.  of  Urban  Planning  and  Policy  Development. 
D.  A.  Krueckeberg. 

Administrative  Science  Quarterly,  Vol  16,  No  2,  p 
192-202,  June  1971.  2  fig,  6  tab,  30  ref. 

Descriptors:  'Planning,  'Decision  making, 
*Model  systems,  'Behavior,  'Environment,  'Or- 
ganizations, Dimensions,  Input-output  analysis, 
Analysis,  City  planning. 

Identifiers:  'Planning  agencies,  'Variations,  'Em- 
pirical model,  Factor  analysis. 

An  empirical  model  of  metropolitan  planning  agen- 
cies is  presented  to  study  variations  in  planning 
behavior.  It  is  assumed  that  variations  in  organiza- 
tional behavior  patterns  constitute  responses  to 
variations  in  the  environment  of  the  organization. 
Study  of  these  variations  explains  the  restraints  on 
rational  action.  The  analysis  addresses  itself  to 
three  specific  questions.  (1)  What  are  the  principal 
dimensions  of  planning.  (2)  What  are  the  modal 
types  of  agency  behavior.  (3)  How  are  typal  varia- 
tions in  output  related  to  variations  in  input  and 
environment.  Factor  analysis  is  employed  to 
define  the  dimensions  of  agency  input  and  output. 
These  dimensions  are  further  used  to  cluster  the 
agencies  into  input  and  output  types.  Study  of  the 
linkages  between  input  and  output  types  yields  a 
model  of  affinities  of  types.  Underdeveloped  and 
developing  agencies  are  found  to  constitute  signifi- 
cant styles  of  agency  behavior  that  are  not  ex- 
plained by  current  planning  theory.  (Strachan- 
Chicago) 
W72-03950 


COMMUNITY  WATER  PROBLEMS  AS  A  FAC- 
TOR IN  MUNICIPAL  INCORPORATION  IN 
MONTANA, 

Montana  Univ.,  Missoula. 
M.C.Nash. 

M.  A.  Thesis,  June  1969.  80  p,  4  tab,  10  ref,  1  ap- 
pend. OWRR  A-024-MONTU). 

Descriptors:  'Water,  'Municipal  water,  'Water 
supply,  'Community  development,  Water  de- 
mand, Water  distribution,  Organization,  Utilities, 
Planning,  'Montana. 

Identifiers:  'Great  Falls,  'Billings,  'Missoula, 
'Incorporation,  'Water  problems,  'Water 
systems,  Rural  special  improvement  district 
system,  Water  Resources  Board. 

This  study  considers  how  local  water  problems 
and  the  need  for  community  water  supplies  have 
been  linked  with  municipal  organization  in  Mon- 
tana. An  examination  is  presented  of  the  relation- 
ship of  the  rural  special  improvement  district 
system  and  the  State  Water  Resources  Board  to 
the  organization  of  small  unincorporated  Montana 
communities  in  acquiring  local  water  systems.  A 
case  study  of  the  three  largest  Montana  communi- 
ties -  Great  Falls,  Billings,  and  Missoula  -  was  con- 


ducted to  discover  how  utility  extension  policies 
have  been  related  to  their  urban  growth.  Addi- 
tional topics  considered  are:  (1)  the  evolution  of 
municipal  incorporation  and  water  statutes  in 
Montana,  and  (2)  an  historical  examination  of 
when  and  why  Montana  communities  have  sought 
to  incorporate.  (Strachan-Chicago) 
W72-03956 


AN  ANALYSIS  OF  THE  LAW  GOVERNING  SLX 
SELECTED  WASHINGTON  WATER- 

ORIENTED  SPECIAL  DISTRICTS,  COMMEN- 
TARY ON  IMPROVING  THE  FLOOD-A- 
SSOCIATED ACTIVITIES  OF  THE  STATE  OF 
WASHINGTON  DEPARTMENT  OF  WATER 
RESOURCES, 

Washington  State  Water  Research  Center,  Pull- 
man. 

M.  D.  Garvey,  J.  D.  Morgan,  and  K.  L.  Schubert. 
June  1970.  373  p. 

Descriptors:  'Water  districts,  'Washington, 
'Water  policy,  'Administration,  'Legislation, 
'Administrative  agencies,  Legal  aspects,  Allot- 
ments, Financing,  Government  finance,  Drainage 
districts,  Irrigation  districts,  Flood  control,  Flood 
routing,  Dikes,  Sewerage. 
Identifiers:  'Special  districts,  'Legal  organization. 

The  legal  organization  of  flood  control  districts 
were  analyzed  with  the  aim  of  stating,  in  detail,  the 
existing  law  with  regard  to  6  selected  special  dis- 
tricts. These  were:  (1)  diking,  (2)  drainage,  (3)  dik- 
ing, drainage,  and  sewerage  improvement,  (4) 
flood  control,  (5)  flood  control  zone  and  (6)  irriga- 
tion districts.  For  purposes  of  clarity,  it  was  de- 
cided to  organize  the  statutory  provisions  relating 
to  these  types  of  districts  into  three  general 
categories:  (1)  establishment,  (2)  operation  and  (3) 
consolidation  and  dissolution.  One  major  goal  of 
the  study  was  to  promote  as  much  as  possible  the 
effective  revision  of  the  statutes,  either  by  the 
establishment  of  a  'super  district'  encompassing 
the  overlapping  functions  of  the  various  existing 
districts  or  by  the  enactment  of  a  uniform 
procedures  act.  Another  major  goal  of  the  study 
was  to  promote  compliance  with  the  existing 
statutes  until  such  time  as  revision  was  accom- 
plished. A  new  type  of  district  is  suggested  --  one 
that  would  encompass  all  water  management  func- 
tions under  one  legal  and  administrative  structure. 
If  overall  water  management  districts  cannot  be 
established,  legislative  action  making  uniform  the 
various  procedures  and  details  of  operation  of  the 
different  types  of  special  districts  is  a  desirable  al- 
ternative. The  methods  of  initiating  the  various 
types  of  special  districts  ought  to  be  uniform. 
There  should  be  a  uniform  standard  for  setting  the 
boundaries  of  all  types  of  districts.  Special  dis- 
tricts could  and  should  be  operated  in  accordance 
with  uniform  standards.  The  study  findings  should 
be  useful  to  persons  who  distribute  flood  control 
funds.  (Poertner) 
W72-03971 


LEGAL  ASPECTS  OF  STORAGE  FOR  WATER 
QUALITY  IMPROVEMENTS, 

Corps  of  Engineers,  Washington,  D.C.  River  and 

Harbor  Board. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-04071 


WATER  RESOURCES  POLICY  IN  WISCONSIN: 
GENERAL  SUPPORTING  STUDIES,  VOLUME 
U, 

Wisconsin  Univ.,  Madison.  Dept.  of  Civil  En- 
gineering; and  Wisconsin  Univ.,  Madison.  Dept.  of 
Industrial  Engineering. 

For  primary  bibliographic  entry  see  Field  06B. 
W72-04077 


WATER  RESOURCES  POLICY  IN  WISCONSIN: 
PROBLEMS  OF  A  METROPOLITAN  REGION, 
VOLUME  m, 

Wisconsin  Univ.,  Madison.  Dept.  of  Urban  and 
Regional  Planning;  and  Wisconsin  Univ.,  Madis- 
on. Dept.  of  Agricultural  Economics. 
For  primary  bibliographic  entry  see  Field  06B. 
W72-04078 


WATER  RESOURCES  POLICY  IN  WISCONSIN: 
FLOOD  PLAIN  MANAGEMENT,  VOLUME  IV, 

Wisconsin  Univ.,  Madison.  Inst,  for  Environmen- 
tal Studies. 

For  primary  bibliographic  entry  see  Field  06F. 
W72-04080 


PROBLEMS  AND  ISSUES  OF  IMPLEMENTING 
THE  FEDERAL  WATER  PROJECT  RECREA- 
TION ACT  (PL  89-72)  IN  THE  PACIFIC 
NORTHWEST  (PHASE  I), 

Oregon  State  Univ.,  Corvallis.  Water  Resources 
Research  Inst. 
K.  W.  Muckleston. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-206  230,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Research  Completion  Report  - 
Sept.  1,  1971.  62  p,  2  fig,  11  tab,  53  ref,  4  append. 
OWRR  A-005-ORE  (1),  14-31-0001-3237. 

Descriptors:  'Recreation,  'Federal  government, 
'Water  law,  'Project  feasibility,  Project  purposes, 
Federal  project  policy,  Pacific  Northwest  U.S., 
State  government,  Cost  sharing. 

Problems  and  issues  of  implementing  the  Federal 
Water  Project  Recreation  Act  (PL  89-72)  were  iso- 
lated and  assessed.  Can  construction  agencies  be 
expected  to  alter  their  behavior  patterns  in  keeping 
with  the  new  requirements  of  PL  89-72.  Will  the 
nonfederal  entities  be  given  an  active  voice  in 
planning  those  functions  they  agree  to  cost-share. 
Will  the  nonfederal  entities  develop  the  expertise 
necessary  to  make  meaningful  inputs  in  the 
planning  process  that  the  Act  now  allows  them  to 
have.  And  can  and  will  the  nonfederal  public 
bodies  finance  the  large  expenditures  often 
required  by  the  Act.  In  an  attempt  to  answer  these 
questions,  questionnaires  were  designed  for 
federal,  state,  and  local  entities  participating  in  the 
Act.  The  general  categories  of  information  sol- 
icited were:  the  distribution  of  and  the  amount 
spent  for  cost-sharing  under  the  Act  at  each  pro- 
ject; the  identity  of  the  nonfederal  participants  and 
their  opinions  about  problems  of  implementing  PL 
89-72;  information  from  the  Corps  of  Engineers 
and  Bureau  of  Reclamation  on  the  significance  of 
recreation  and/or  fish  and  wildlife  enhancement 
among  the  project  purposes  and  in  projects' 
benefit-cost  analyses.  (Wilson-Oregon) 
W72-04095 

6F.  Nonstructural  Alternatives 


WATER  RESOURCES  POLICY  IN  WISCONSIN: 
FLOOD  PLAIN  MANAGEMENT,  VOLUME  IV, 

Wisconsin  Univ.,  Madison.  Inst,  for  Environmen- 
tal Studies. 
J.  A.  Kusler. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-206  223,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Wisconsin  Water  Resources 
Center,  Madison,  Partial  Completion  Report, 
1971.  278  p,  1  fig,  4  tab,  457  ref,  1  append.  OWRR 
B-038-WIS  (5). 

Descriptors:  'Flood  plains,  'Flood  control,  'Land 
use,  'Management,  'Public  rights,  'Zoning, 
'Land  reclamation,  'Legal  aspects,  'Planning, 
Wisconsin. 

Identifiers:  'Confiscation,  'Environmental  cor- 
ridors, 'Constitutionality,  Southeastern  Wiscon- 
sin, Milwaukee  (Wise). 

Two  basic  issues  are  considered-the  advisability 
and  constitutionality  of  regulations  to  preserve 
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flood  plain  areas  as  open  spaces,  and  the  basic 
problems  in  planning  and  coordination  of  flood 
plain  management  efforts  with  federal,  state,  re- 
gional, and  local  elements.  The  first  issue  involved 
legal  research  of  case  law  across  the  nation.  In- 
vestigation of  the  second  issue  concerned  review 
of  governmental  flood  plain  management  efforts  in 
the  southeastern  Wisconsin  area  through  literature 
review,  telephone  surveys,  and  interviews.  An  ap- 
pendix discusses  open  space  regulations  and 
analyzes  such  regulations  in  light  of  specific  judi- 
cial tests  for  confiscating  and  prominent  open 
space  zoning  cases.  A  synthesis  of  tests  for  distin- 
guishing valid  regulations  and  invalid  confisca- 
tions is  attempted  and  the  analysis  suggests  that 
the  key  to  the  constitutionality  of  'taking'  is  in  the 
balance  between  public  objectives  and  the 
economic  uses  of  private  landowners.  Suggestions 
for  approaches  to  the  question  of  constitutionality 
noted  that  precedents  for  a  statutory  test  for  con- 
fiscation may  be  found  in  the  English  land-use 
planning  controls  and  in  a  Massachusetts  statute 
for  preservation  of  coastal  wetlands.  (See  also 
W72-01979,  W72-04077  thru  W72-04079)  (Kuelz- 
Wisconsin) 
W72-04080 

6G.  Ecologic  Impact  of 
Water  Development 


CHARLES      RIVER      LOCKS      AND      DAM, 
BOSTON,  MASSACHUSETTS. 

Corps  of  Engineers,  Waltham,  Mass.  New  En- 
gland Div. 

For  primary  bibliographic  entry  see  Field  04A. 
W72-03504 


ELK   CREEK   LAKE,   ROGUE  RIVER   BASIN, 
OREGON. 

Army    Engineer    District,    Portland,    Oreg.    Elk 
Creek  Lake,  Rogue  River  Basin,  Oregon. 
For  primary  bibliographic  entry  see  Field  04A. 
W72-03505 


LOWER     BRANCH     RUSH     RIVER,     NORTH 
DAKOTA. 

Army  Engineer  District,  St.  Paul.  Minn. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-03506 


NEABSCO  CREEK,  PRINCE  WILLIAM  COUN- 
TY, VIRGINIA. 

Army  Engineer  District,  Baltimore,  Md. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-03507 


HILLSDALE  LAKE,  BIG  BULL  CREEK,  KAN- 
SAS. 

Army  Engineer  District,  Kansas  City,  Mo. 
For  primary  bibliographic  entry  see  Field  04A. 
W72-03508 


LITTLE    BLUE    RIVER    CHANNEL,    LITTLE 
BLUE  RIVER,  MISSOURI. 

Army  Engineer  District,  Kansas  City,  Mo. 
For  primary  bibliographic  entry  see  Field  04A. 
W72-03509 


KEHOE  LAKE,  TYGARTS  CREEK,  KEN- 
TUCKY. 

Army  Engineer  District,  Huntington,  W.  Va. 
For  primary  bibliographic  entry  see  Field  04A. 
W72-03510 


PHOTOSYNTHETIC  PRODUCTION  IN  A  TUR- 
BID RESERVOIR, 

Kansas  State  Univ.,  Manhattan.  Water  Resources 

Research  Inst. 

G.  R.  Marzolf ,  and  J.  A.  Osborne. 


Available  from  the  National  Technical  Informa- 
tion Service  as  PB-206  126,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Completion  Report  December 
1971.  10  p,  1  fig,  15  ref,  4  tab.  OWRR  A-032-KAN 
(1). 

Descriptors:   'Primary  productivity,   *Reservoir, 

'Turbidity,  Photosynthesis,  Limnology,  Kansas, 

Phytoplankton,  Runoff,  Sedimentation, 

Watershed. 

Identifiers:  Tuttle  Creek  Reservoir  (Kan). 

Tuttle  Creek  Reservoir  is  a  6400  ha  reservoir  near 
the  eastern  edge  of  the  plains  phytsiographic 
province  in  Kansas.  The  winds,  which  are  a.major 
climatic  feature  of  the  region,  and  the  shallowness 
of  the  reservoir  (mean  depth  =  8.0  meters)  make 
thermal  stratification  rare.  Vertical  mixing  occurs 
in  all  seasons.  The  drainage  basin  contains  soils 
which  contribute  a  large  suspended  load  to  the 
tributary  streams.  The  reservoir  is  therefore  turbid 
(light  extinction  coefficient  most  often  greater 
than  3.0)  with  a  large  horizontal  gradient  of  light 
availability.  Because  of  the  turbidity,  primary 
production  may  be  light  limited.  The  relative  mag- 
nitude of  autochthonous  and  allochthonous  or- 
ganic material  is  thus  of  interest.  Shipboard  incu- 
bation of  natural  water  was  used  to  mimic  the  ver- 
tical profile  of  photosynthetic  carbon  assimilation. 
This  allowed  the  collection  of  sufficient  data  over 
the  horizontal  expanse  of  the  reservoir  to  assess 
the  magnitude  and  variation  in  energy  fixation  by 
the  phytoplankton.  The  mean  annual  carbon  fixa- 
tion in  Tuttle  Creek  Reservoir  is  66.8  mg  C/m2 
sq./day.  The  low  rate  is  thought  to  be  a  manifesta- 
tion of  a  shallow  euphotic  zone  coupled  with  verti- 
cal mixing  of  photosynthetic  cells  into  and  out  of 
this  zone  with  minimal  time  available  for  produc- 
tion. (McKenna-Kansas) 
W72-03534 


SUBLTE  ASPECTS  OF  ECO-SYSTEM 
MANAGEMENT, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Civil  En- 
gineering. 
D.  A.  Bella. 

In:  Technology  and  Management  of  the  Environ- 
ment, Seminar,  Oregon  State  University,  Water 
Resources  Research  Institute,  p  57-64,  July  1971. 1 
fig,  9  ref. 

Descriptors:  'Ecosystems,  'Model  studies. 
Research  and  development,  'Theoretical  analysis, 
Aquatic  environment. 

An  attempt  is  made  to  discuss  some  of  the  less  ob- 
vious aspects  of  the  general  relationships  between 
the  biological  and  non-biological  components  of 
aquatic  ecosystems  which  may  be  significant  for 
the  development  of  satisfactory  water  resource 
management  policies.  When  the  components  of  an 
ecosystem  model  have  been  established,  they  may 
be  arranged  in  various  ways,  and  the  2  extreme 
methods  of  chain  and  dispersed  relationships  are 
discussed.  In  chain  relationships,  each  of  the  com- 
ponents is  related  to  only  a  small  number  of  the 
total  components,  and  branching  in  such  systems 
is  mainly  linear.  In  dispersed  systems,  each  com- 
ponent is  related  to  a  large  number  of  the  remain- 
ing components.  Since  a  change  in  1  of  the  com- 
ponents will  lead  to  changes  throughout  the 
system,  it  is  extremely  difficult  to  date  and  define 
relationships  within  such  a  complex  system.  Man- 
made  systems  are  therefore  more  susceptible  to 
analysis  by  established  analytical  methods.  This 
leads  to  many  types  of  fallacy  when  men  attempt 
to  define  natural  systems  in  terms  of  their  own 
chain  systems.  Human  chain  systems,  being  sim- 
pler, are  expanding  more  rapidly  than  the  ability  to 
forecast  their  effects  on  complex  dispersed 
ecosystems.  (See  also  W72-03716)  (Casey- 
Arizona) 
W72-03723 


LAND  USE  AND  WTLDLIFE  RESOURCES, 

For  primary  bibliographic  entry  see  Field  04A. 
W72-03799 


PLANNING  AND  DEVELOPING  THE  MULTI- 
-PURPOSE  GARRISON  DIVERSION  UNIT, 

Garrison  Diversion  Conservancy  District,  N.  Dak. 
For  primary  bibliographic  entry  see  Field  04A. 
W72-03913 


WATER,  MAN,  AND  NATURE, 

Bureau  of  Reclamation,  Sacramento,  Calif. 
For  primary  bibliographic  entry  see  Field  06B. 
W72-03917 


ECOLOGY  AND  THE  ESCALATION  OF 
HUMAN  IMPACT, 

Montreal  Univ.  (Quebec). 

P.  Dansereau. 

Ekistics,  Vol  29,  No  189,  August  1971,  p  158-164.  1 

tab,  13  ref. 

Descriptors:  'Environment,  'Management, 
'Ecology,  'Control,  Exploitation,  Engineering, 
Design,  Planning,  Decision  making,  Cultivation, 
Industries,  Urbanization,  Climates. 

The  language  of  environmentalists  holds  certain 
non-objective  terms  which  insinuate  that  man  'up- 
sets' the  balance  of  nature.  The  author  maintains 
that  man  does  not  disturb  the  balance  of  nature 
more  than  any  other  animal.  By  applying  ecologi- 
cal laws  already  derived  from  the  study  of  animals 
and  plants  to  man,  a  scale  of  man's  impact  upon 
his  environment  is  presented.  A  table  is  presented 
which  indicates  the  steps  in  man's  control  of  his 
environment,  and  a  tentative  characterization  of 
their  impact.  There  are  five  phases  of  man's 
management  of  his  environment,  and  each  phase  is 
subdivided  into  regimes:  (1)  Primeval/Submission 
-  a.  virgin  land  b.  gathering  c.  hunting  and  fishing 
(2)  nomadic  and  pastoral  phase:  Domestication  -  d. 
herding  (e)  Settlement  phase:  cultivation  -  3. 
agriculture.  (4)  Industrial  and  urban  phases:  sub- 
stitution -  f.  industry  g.  urbanization.  (5)  Climatic 
and  cosmic  phases:  cosmic  outburst  -  b.  climate 
control  i.  exobiological  escape.  The  four  main 
processes  of  man's  management,  exploitation, 
substitution,  engineering,  and  designing,  are 
reviewed  as  they  represent  an  increasing  con- 
sciousness of  environment  and  a  developing 
power  to  model  it  and  make  it  fit  the  ideal  image. 
(Strachan-Chicago) 
W72-03932 


THE  EVERGLADES:  WILDERNESS  VERSUS 
RAMPANT  LAND  DEV  ELOPMENT  IN  SOUTH 
FLORIDA, 

Yale  Univ.,  New  Haven,  Conn.  Dept.  of  Physics. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-03955 


ENVIRONMENTAL  GUIDELINES  FOR   ROAD 
CONSTRUCTION  IN  ALASKA, 

Environmental     Protection     Agency,     College, 

Alaska,  Alaska  Water  Laboratory. 

For  primary  bibliographic  entry  see  Field  04C. 

W72-03984 
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SPACE-TIME  SAMPLING  OF  POLLUTANTS  IN 
AQUIFERS, 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology 
For  primary  bibliographic  entry  see  Field  05A. 
W72-03676 


DECISION  UNDER   UNCERTAINTY   APPLIED 
TO  A  HYDROLOGIC  PROBLEM. 

Arizona  Univ..  Tucson.   Dept.  of  Systems  En- 
gineering. 

For  primary  bibliographic  entrv  see  Field  06A. 
W72-03690 
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EVALUATION  OF  WATER  QUALITY  MONI- 
TORING PROGRAMS  IN  CALIFORNIA. 

California  State  Water  Resources  Control  Board, 

Sacramento. 

For  primary  bibliographic  entry  see  Field  05  A. 

W72-03957 


AN  ENVIRONMENTAL  MONITORING  PRO- 
GRAM FOR  THE  SACRAMENTO-SAN 
JOAQUIN  DELTA  AND  SUISUN  BAY, 

Stanford  Research  Inst.,  Menlo  Park,  Calif. 
For  primary  bibliographic  entry  see  Field  05A. 
W72-03959 


WEST    VIRGINIA    WATER    QUALITY    NET- 
WORK. 

West  Virginia  Dept.  of  Natural  Resources,  Char- 
leston. Div.  of  Water  Resources. 
For  primary  bibliographic  entry  see  Field  05A. 
W72-03965 


7B.  Data  Acquisition 


NUCLEAR   TECHNIQUES   IN   ENVIRONMEN- 
TAL POLLUTION. 

International   Atomic    Energy    Agency,    Vienna 

(Austria). 

For  primary  bibliographic  entry  see  Field  05 A. 

W72-03521 


A  DEVICE   FOR   SAMPLING   IMMEDIATELY 
ABOVE  THE  SEDIMENT-WATER  INTERFACE, 

Georgia  Univ.,  Athens;  and  Georgia  Univ.,  Sapelo 

Island  Marine  Inst. 

K.  L.  Smith,  Jr. 

Limnology  and  Oceanography,  Vol.  16,  No.  4,  p 

675-677,  July  1971. 2  fig,  5  ref. 

Descriptors:     'Sampling,    'Centrifugal    pumps, 
•Bottom   sediments,  Hoses,  Mechanical  equip- 
ment. 
Identifiers:  'Bottom  water,  Benthic  sled. 

The  water  column  immediately  above  the  sedi- 
ment surface  can  be  successfully  sampled  using  a 
device  consisting  of  a  bottom  sled,  a  hose,  and  a 
centrifugal  pump.  The  device  is  operated  from  a 
floating  platform.  Water  is  taken  in  by  the  sled 
nozzle  and  pulled  up  through  the  hose  by  the 
pump.  Samples  are  taken  from  the  pump  output. 
Detailed  descriptions  of  the  sampler  components 
are  given.  In  use,  15-20  minutes  are  allowed 
between  submersion  of  the  sled  and  sampling  to 
allow  settling  of  sediment  disturbance.  The  device 
can  also  be  used  for  sampling  suspended  bottom 
material.  (Mortland-Battelle) 
W72-03551 


A  SIMPLE  CORER  AND  A  METHOD  FOR  SAM- 
PLING THE  MUD-WATER  INTERFACE, 

Department  of  Energy,  Mines  and  Resources, 

Burlington  (Ontario).  Canada  Centre  for  Inland 

^Vstcrs 

A.  L.  W.  Kemp,  H.  A.  Savile,  C.  G.  Gray,  and  A. 

Mudrochova. 

Limnology  and  Oceanography,  Vol.  16,  No.  4,  p 

689-694,  July  1971.  5  fig,  1  tab,  3  ref. 

Descriptors:   'Cores,  'Sampling,  'Bottom  sedi- 
ments, Benthos,  Lakes,  Mechanical  equipment. 
Identifiers:  Corer,  Bottom  water,  Sample  preser- 
vation. 

A  triple  corer,  primarily  for  geochemical  investiga- 
tions, has  been  designed,  based  on  a  modification 
of  the  Benthos  corer.  Satisfactory  cores  have  been 
taken  in  clay  muds,  silty  clay  muds,  silts,  and 
glacio-lacustrine  clays  at  depths  up  to  250  m.  The 
sediment  is  extruded  layer  by  layer  on  a  simple 
screw  thread  piston  device.  Results  show  that  ex- 
trusion of  each  tube  separately  is  reproducible  and 
that  it  is  possible  to  subsample  the  cores  at  close 
intervals.  Bottom  water  for  analysis  is  also  col- 
lected by  the  corer.  The  corer  was  unsatisfactory 


in  sands,  glacial  tills,  and  at  locations  where  a  thin 
layer  of  mud  (about  15  cms)  was  underlain  by  stiff 
glacial  tills.  It  may  be  used  from  small  or  large 
boats  in  rough  weather  conditions  if  necessary. 
(Mortland-Battelle) 
W72-03558 


THE  APPLICABILITY  OF  REMOTE  SENSOR 
TECHNIQUES  FOR  ODL  SLICK  DETECTION, 

Coast    Guard,    Washington,    D.C.    Office    of 
Research  and  Development. 
C.  E.  Catoe. 

Available  from  the  National  Technical  Informa- 
tion Service  as  AD-728  422,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  February  25,  1971.  24  p,  7  fig, 
11  ref.  USCG  Project  714104/ A/009. 

Descriptors:  'Oil  wastes,  'Remote  sensing,  Moni- 
toring, Aerial  photography,  Infrared  radiation,  Ul- 
traviolet radiation,  Radar,  Microwaves,  Lu- 
minescence, Oil. 

Identifiers:  Imaging,  Optical  scanning,  Electron 
beam  scanning,  Infrared  photography,  Multispec- 
tral  photography,  Ultraviolet  imagery, 
Radiometry ,  Detectors,  Oil  spills. 

A  wide  variety  of  remote  sensing  techniques  are 
briefly  reviewed  and  their  possible  application  to 
detection  of  oil  slicks  considered.  Research  is 
reviewed  and  field  test  results  from  oil  spill  over- 
flights are  presented.  Considering  all  available  in- 
formation, ultraviolet  photographic  techniques  are 
considered  to  offer  great  potential  for  detecting  oil 
spills.  Other  photographic  techniques  also  lend 
themselves  to  this  area.  For  example,  infrared 
imagers  and  multispectral  scanners  are  effective  in 
the  ultraviolet  and  blue  spectra  and  at  8  to  14 
micrometers.  Radar  and  passive  microwave 
techniques  are  also  very  promising.  (Mortland- 
Battelle) 
W72-03561 


A  LARGE  CYLINDRICAL  DREDGE, 

Akademiya  Nauk  SSSR,  Moscow.  Institut  Oke- 

anologii. 

For  primarv  bibliographic  entry  see  Field  08E. 

W72-03564 


PHOTOGRAPHING    MANGANESE    NODULES 
ON  THE  OCEAN  FLOOR, 

Lamont  Geological  Observatory,  Palisades,  N.Y. 

M.  Ewing,  D.  Horn,  L.  Sullivan,  T.  Aitken,  and  E. 

Thorndike. 

Oceanology  International,  Vol  6,  No  12,  p  26-27, 

30-32,  December  1971.  3  fig. 

Descriptors:  'Marine  geology,  'Deposition  (Sedi- 
ments), 'Manganese,  'Oceanography,  'Photo- 
grammetry,  Geological  surveys,  Mapping,  Remote 
sensing,  Cameras,  Atlantic  Ocean,  Pacific  Ocean, 
On-site  data  collections,  Methodology,  Mineralo- 
gy, Chemical  precipitation,  Sedimentation. 
Identifiers:  'Marine  sediments,  Ferromanganese 
nodules,  Ocean  floor. 

This  report  is  the  result  of  a  survey  of  photographs 
taken  during  28  oceanographic  cruises  conducted 
by  scientists  from  Lamont-Doherty  Geological 
Observatory.  Data  gathered  during  17  years  of  sur- 
veying include  more  than  50,000  photographs 
taken  at  about  3,000  camera  stations.  Methodology 
of  photographing  and  analyzing  the  data  is 
described.  Maps  are  included  that  show  distribu- 
tion of  manganese  nodules  and  crusts  in  the  Atlan- 
tic and  Pacific  Oceans,  and  correlation  between 
nodules  and  red  clay  in  the  deep  basins  of  the 
north  Pacific.  The  maps  also  show  locations  of 
camera  stations  and  degrees  of  bottom  survey 
coverage.  Nodules  appear  to  be  more  widely  dis- 
tributed and  abundant  in  the  North  Pacific  than 
other  areas  of  the  Northern  Hemisphere.  A  change 
in  sedimentation  from  red  clay  to  biogenic  ooze 
occurs  at  6  deg  30  min  N  and  is  typical  of  the  equa- 
torial Pacific.  (Lang-USGS) 
W72-03569 


COASTAL       PROCESSES       FROM       SPACE 
PHOTOGRAPHY, 

Virginia  Inst,  of  Marine  Science,  Gloucester  Point. 
For  primary  bibliographic  entry  see  Field  02J. 

W72-03572 


OBSERVATION  OF  SEDIMENT  MOTION  BY 
UNDERWATER-TELEVISION, 

Research  Station  for  Island  and  Coast  Protection, 

Norderney  (West  Germany). 

For  primary  bibliographic  entry  see  Field  02J. 

W72-03575 


SYNOPTIC  OBSERVATIONS  OF  SAND  MOVE- 
MENT, 

Army    Coastal    Engineering    Research    Center, 

Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  02J. 

W72-03582 


AN  UNDERWATER  SURVEY  SYSTEM  FOR 
RADIONUCLIDE-TAGGED  SEDIMENT  TRAC- 
ING, 

Oak  Ridge  National  Lab. ,  Tenn. 

For  primary  bibliographic  entry  see  Field  02J. 

W72-03583 


AN  AUTOMATIC  ELECTROLYTIC 

RESPIROMETER-ITS    CONSTRUCTION    AND 
USE, 

Water  Pollution  Research  Lab.,  Stevenage  (En- 
gland). 

For  primary  bibliographic  entry  see  Field  05D. 
W72-03650 


APPLICATIONS   OF   REMOTE    SENSING    TO 
ARID- LANDS  PROBLEMS, 

California  Univ.,  Berkeley.  School  of  Forestry 

and  Conservation. 

For  primary  bibliographic  entry  see  Field  03F. 

W72-03659 


A  SYSTEMS  ANALYSIS  OF  APPLICATIONS  OF 
EARTH  ORBITAL  SPACE  TECHNOLOGY  TO 
SELECTED  CASES  IN  WATER  MANAGEMENT 
AND  AGRICULTURE. 

Planning  Research  Corp.,  Los  Angeles,  Calif. 
For  primary  bibliographic  entry  see  Field  06A. 
W72-03685 


A  SYSTEMS  ANALYSIS  OF  APPLICATIONS  OF 
EARTH  ORBITAL  SPACE  TECHNOLOGY  TO 
SELECTED  CASES  IN  WATER  MANAGEMENT 
AND  AGRICULTURE. 

Planning  Research  Corp.,  Los  Angeles,  Calif. 
For  primary  bibliographic  entry  see  Field  06A. 
W72-03686 


THE  FEASIBILITY  OF  AUGMENTING 
HYDROLOGIC  RECORDS  USING  TREE-RING 
DATA, 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 

Water  Resources. 

C.  W.  Stockton. 

Ph.  D.  Thesis,  November  1971.  172  p,  48  fig,  20 

tab,  69  ref,  4  append.  OWRR  A-014-ARIZ  (2). 

Descriptors:  'Hydrologic  data,  'Dendrochronolo- 
gy, 'Time  series  analysis,  'Estimating,  'Statistics, 
Precipitation  intensity,  Synthetic  hydrology,  Cli- 
matic data,  Streamflow. 

Identifiers:  'Upper  San  Francisco  River,  'Bright 
Angel  Creek  (Ariz),  'Tree-ring  indices. 

The  hypothesis  that  tree-ring  indices  contain  per- 
tinent information  about  runoff  was  tested  on  two 
catchments  of  diverse  hydrologic  character, 
Bright  Angel  Creek  and  the  Upper  San  Francisco 
River  basins.  Multivariate  methods  were  used  to 
assess  the  similarities  and  dissimilarities  in  the 
complex  climate-growth,  climate-runoff  relation- 
ships in  these  differing  precipitation  regimes.  The 
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Field  07— RESOURCES  DATA 
Group  7B — Data  Acquisition 

paper  related  ring-width  indices  to  climate  and 
developed  a  response  function  and  related  runoff 
to  climatic  variables  to  develop  a  response  func- 
tion. The  principal  components  technique  using 
multiple  linear  regression  was  used  to  develop  pre- 
diction equations  for  predicting  runoff  from  ring- 
width  indices.  Prediction  equations  and  214-year 
synthetic  runoff  series  were  developed  for  both 
basins.  Of  the  two  basins  studied,  the  results  from 
the  Upper  San  Francisco  River  basin  were  more 
satisfactory:  72%  to  79%  of  the  annual  variance  in 
runoff  could  be  accounted  for  using  prediction 
equations  based  on  ring-width  indices.  The 
synthetic  series  provided  an  improved  estimate  for 
the  mean  annual  runoff.  Further,  the  series  pro- 
vided information  that  could  be  valuable  in  deci- 
sion-making processes  concerning  reservoir 
design  and  operation.  (Markell-Cornell) 
W72-03691 


AERIAL  COLOR  ANALYSES  OF  WATER 
QUALITY, 

Cornell  Aeronautical  Lab.,  Inc.,  Buffalo,  N.Y. 
K.  R.  Piech,  and  J.  E.  Walker. 
ASCE  Proceedings,  Journal  of  the  Surveying  and 
Mapping  Division,  Vol  97,  No  SU  2,  Paper  8507,  p 
185-197,  November  1971.  7  fig,  3  tab,  20  ref,  ap- 
pend. 

Descriptors:  *Aerial  photography,  "Lakes, 
*Water  quality,  Surveys,  Water  pollution,  Instru- 
mentation, Remote  sensing. 

A  new  technique  utilizing  color  photography  in 
aerial  water  analyses  uses  natural  objects  in  the 
photographic  image  to  remove  peripheral  effects 
in  the  water  quality  measurement.  The  color  of  a 
body  of  water  depends  upon:  (1)  source  effects, 
(2)  atmospheric  effects,  (3)  surface  reflection  ef- 
fects, and  (4)  volume  effects.  Volume  spectral 
reflectance  is  the  only  definition  of  water  color 
sensitive  to  water  quality.  All  other  color  effects 
are  peripheral  effects,  and  can  be  described  by 
three  parameters.  Crucial  to  the  technique  is  use  of 
shadow  information;  information  traditionally  of 
limited  value  to  the  photointerpreter.  The 
technique  is  applied  to  measurement  of 
chlorophyll  content  in  Lake  Chautauqua  in  New 
York  State.  Reflectances  of  ground  objects  are  in 
excellent  agreement  with  the  aerial  data.  (Knapp- 
USGS) 
W72-03861 


MONITORING  WATER  POLLUTION  BY 
REMOTE  SENSING, 

Wisconsin  Univ.,  Madison.  Dept.  of  Civil  En- 
gineering. 
J.  P.  Scherz. 

ASCE  Proceedings,  Journal  of  the  Surveying  and 
Mapping  Division,  Vol  97,  No  SU  2,  Paper  8550,  p 
307-320,  November  1971.  lOfig,  11  ref. 

Descriptors:  *Remote  sensing,  *Monitoring,  "Sur- 
veys,  "Mapping,  *Aerial  photography,  Water  pol- 
lution, Water  quality,  Instrumentation,  Water  pol- 
lution sources. 

Imaging  remote  sensing  techniques  can  be  effec- 
tively utilized  as  a  water  pollution  monitoring  tool 
if  the  advantages  of  imaging  remote  sensing  as  ap- 
plied to  other  fields  are  understood  as  well  as  how 
electromagnetic  energy  reacts  with  water.  The  ad- 
vantages of  imaging  remote  sensing  techniques  are 
that:  (1)  They  provide  an  overall  view  at  one  in- 
stant of  time;  (2)  they  provide  a  detailed  time 
record  which  provides  means  of  detecting  changes 
with  time;  and  (3)  they  can  expand  the  limits  of  the 
human  eye  and  sense  where  the  eye  cannot  see. 
Short  wavelengths  of  UV  and  blue  energy  reflect 
from  the  surface  without  much  penetration,  while 
green  energy  penetrates  to  a  maximum  extent,  and 
IR  energy  is  absorbed  by  only  a  few  inches  of 
water.  (Knapp-USGS) 
W72-03862 


AERIAL  PHOTOGRAPHY  FOR  WATER 
RESOURCES  STUDIES, 

Wisconsin  Univ.,  Madison.  Dept.  of  Civil  En- 
gineering. 

R.  W.  Kiefer,  and  J.  P.  Scherz. 
ASCE  Proceedings,  Journal  of  the  Surveying  and 
Mapping  Division,  Vol  97,  No  SU  2,  Paper  8545,  p 
321-333,  November  1971. 15  fig,  5  ref. 

Descriptors:  "Terrain  analysis,  "Aerial  photog- 
raphy, "Remote  sensing,  "Water  resources 
development,  "Surveys,  Floods,  Lakes,  Mapping, 
Photogrammetry ,  Water  pollution. 

The  fundamentals  of  color  and  color-infrared 
photography  are  reviewed.  Illustrations  are 
presented  to  show  the  use  of  color  and  color-in- 
frared aerial  photography  to  study  siltation  and 
algae  growth  in  lakes,  to  map  aquatic  plants  in 
lakes,  to  detect  and  monitor  water  pollution,  and 
to  study  stream  flooding.  (Knapp-USGS) 
W72-03863 


EVALUATION  OF  INTEGRATED  HYDROLOG- 
IC  MONITORING  SYSTEM, 

Geological  Survey,  Arlington,  Va. 
H.  R.  Feltz,  and  G.  F.  Smoot. 
In:  Advances  in  Automated  Analysis,  Vol  2  -  In- 
dustrial Analysis;  Technicon  International  Con- 
gress, November  2-4, 1970,  New  York,  N  Y:  Ther- 
man  Associates,  Miami,  Fla,  p  333-340, 1971.  7  fig, 
9  ref. 

Descriptors:  "Chemical  analysis,  "Water  analysis, 
•Streams,  "Telemetry,  "District  of  Columbia, 
Analytical  techniques,  Remote  sensing.  Water 
quality,  Instrumentation,  Research  and  develop- 
ment, Water  temperature,  Conductivity,  Dis- 
solved oxygen,  Turbidity,  Hydrogen  ion  concen- 
tration. 
Identifiers:   "Rock  Creek  (D.C.),  "Bubble  gage 


A  hydrologic  test  station  was  installed  in  July  1968 
on  Rock  Creek,  a  tributary  to  the  Potomac  River  in 
the  Washington,  D.C.  area,  with  3  main  objectives 
in  mind:  to  provide  a  test  site  for  the  study  and 
evaluation  of  equipment;  to  serve  as  a  demonstra- 
tion facility  for  acquainting  U.S.  Geological  Sur- 
vey personnel  and  other  interested  persons  with 
modern  techniques  of  water-quality  monitoring; 
and  to  gather  data  about  a  stream  that  may  be  typi- 
cal of  many  small  drainage  basins  being  absorbed 
by  an  expanding  population.  From  the  operating 
experiences  during  the  project,  which  yielded 
hourly  recordings  of  selected  water-quality 
parameters  over  a  period  of  one  year,  it  was  con- 
cluded that:  bubble  gage  and  electronic  sensors 
perform  very  well;  both  accuracy  and  precision  of 
automated  wet-chemical  field  analysis  were 
verified;  and  the  near  real-time  telemetry  of  con- 
tinuous, streamside  monitoring  of  both  physical 
and  chemical  water  quality  parameters  was  proven 
feasible  and  reliable.  (Woodard-USGS) 
W72-03873 


AN  INSULATED  EVAPOREvIETER, 

Forest  Service  (USDA),  Ogden,  Utah.  Intermoun- 

tain  Forest  and  Range  Experiment  Station. 

B.  P.  Van  Haveren,  and  E.  E.  Farmer. 

Water  Resources  Bulletin,  Vol  7,  No  6,  p  1250- 

1252,  December  1971.  2  ref. 

Descriptors:    "Evaporation   pans,    "Instrumenta- 
tion, Equipment,  Air  temperature,  Solar  radiation, 
Winds,  Evaporation. 
Identifiers:  "Evaporimeters. 

A  circular  evaporation  pan,  18  inches  in  diameter 
and  8  inches  deep  was  insulated  on  the  sides  and 
bottom  using  2  inches  of  freon-blown  polyu- 
rethane  foam.  A  U.S.  Weather  Bureau  Class  A 
evaporation  pan  was  used  for  comparison.  Water 
evaporation  from  the  Class  A  pan  and  the  insu- 
lated pan  were  highly  correlated.  Using  a  water- 
methanol  mixture,  the  insulated  pan  may  be 
operated    at    temperatures    below    32    F;    the 


equivalent  liquid  water  evaporation  may  be  deter- 
mined using  a  regression  equation.  (Knapp-USGS) 
W72-03878 


SURFACE  WATER  SUPPLY  OF  THE  UNITED 
STATES,  1961-65:  PART  5.  HUDSON  BAY  AND 
UPPER  MISSISSIPPI  RIVER  BASINS,  VOLUME 
1.  HUDSON  BAY  BASIN. 

Geological  Survey,  Washington,  D.C. 

Available  from  GPO,  Washington,  D  C  20402- 
$2.50  (paper  cover).  Geological  Survey  Water- 
Supply  Paper  1913, 1971.  407  p,  1  fig,  1  plate. 

Descriptors:  "Data  collections,  "Surface  waters, 
"Streamflow,  Stream  gages,  Lakes,  Reservoirs, 
Stage-discharge     relations,     Low     flow,     Peak 
discharge,  River  basin. 
Identifiers:  "Hudson  Bay,  Surface  water  records. 

One  of  a  series  of  37  reports  presenting  records  of 
stage,  discharge,  and  content  of  streams,  lakes, 
and  reservoirs  in  the  United  States  during  the 
1961-65  water  years,  this  report  covers  the  Hudson 
Bay  basin.  The  data  generally  comprise  a  station 
description  and  a  table  showing  daily  discharge 
and  monthly  and  yearly  discharges.  The  station 
description  gives  the  location  of  the  gaging  station, 
drainage  area,  records  available,  type  and  history 
of  gages,  average  discharge,  extremes  of 
discharge,  and  general  remarks.  Type  of  gage  cur- 
rently in  use  and  datum  of  the  gage  above  mean 
sea  level,  and  a  condensed  history  of  the  types,  lo- 
cations, and  datums  of  previous  gages  used  during 
the  record  period  are  listed.  Conditions  affecting 
natural  flow  and  information  on  accuracy  of 
records  are  noted.  Tables  give  daily,  average,  and 
extreme  discharges  and  yearly  totals  and  peak 
discharges.  (Myers-USGS) 
W72-03908 


AUTOMATED  SYSTEM  CONTROL, 

Monroe  County  Water  Authority,  Rochester,  N.Y. 
CM.  Frenz. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol  63,  No  8,  p  508-512,  Aug  1971.  5  p,  4  fig. 

Descriptors:  "Computers,  "Automatic  control, 
"Control  systems,  "Water  control,  Automation, 
Water  distribution  (Applied),  Water  supply 
systems,  Telemetry,  Flow  charts,  Operations. 
Identifiers:  Computer  capability,  Computer  appli- 
cations, Computer  systems  programs,  Computer 
systems  hardware,  Telemetry  systems. 

The  Monroe  County  Water  Authority  serves  ap- 
proximately 300,000  people  in  13  towns,  2  villages, 
and  a  portion  of  Rochester,  New  York.  The 
Authority  operates  18  booster  pumping  stations 
and  22  elevated  tanks  and  standpipes.  In  addition. 
5  booster  pumping  stations,  6  tanks  and  stand- 
pipes,  and  a  50  million  gallon  reservoir  are  in  the 
planning  stage  or  under  construction.  Until  1968, 
an  IBM  1130  computer  was  used  for  billing  and 
distribution-network  analysis;  an  increased  wor- 
kload necessitated  either  expanding  the  existing 
computer  or  obtaining  new  equipment.  An  IBM 
1800  Data  Acquisition  and  Control  System  was 
selected  as  a  replacement  because  both  commer- 
cial work  and  system  control  could  be  programed 
economically.  The  computer  can  store  32,000 
words,  and  requires  2  microseconds  for  memory 
access.  Approximately  1/2  the  storage  capacity  is 
used  for  computer  operation;  the  remainder  for 
system  control  programs.  Schematic  diagrams  of 
the  monitoring  and  control  systems,  and  a  descrip- 
tion of  the  basic  operation  of  the  control  system 
are  given.  (USBR) 
W72-03915 


TELEMETERING:  FIVE  UTILrnES'  EX- 
PERIENCES, 

Santa  Cruz  Water  Dept.,  Calif. 
R.  E.  Van  Loon. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol 63,  No  8,  p  491-507,  Aug  1971. 17  p.  5  fig, 
1  plate,  4  photo,  5  tab,  disc. 
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Descriptors:  'Automatic  control,  'Telemetry, 
•Water  supply  systems,  Digital  computers,  Con- 
trol systems,  Remote  control,  Electronic  equip- 
ment, Utilities,  Investment,  Cost  comparisons, 
Operating  costs,  California. 
Identifiers:  Telecommunication  systems, 
•Telemetry  systems,  Cost  savings. 

Representatives  of  5  water  utilities  presented  a 
discussion  based  on  a  common  theme:  Telemeter- 
ing systems  accomplish  measurement  and  control 
functions  more  conveniently  than  manually 
operated  systems.  The  first  part  describes  a 
transistorized  tone-telemetering  system  and 
discusses  adaptation  of  the  system  to  control  pres- 
sures, water  levels,  and  flow  rates  throughout  the 
water  system.  Anticipated  problems,  interpreta- 
tion of  malfunctions,  and  corrective  methods  are 
discussed.  The  second  part  explains  the  dif- 
ferences between  electromechanically  controlled 
and  digital  computer  controlled  systems,  including 
costs  and  versatility.  The  third  part  describes  the 
gradual  changeover  from  a  manual  operation  to 
the  remote  control  and  telemetering  facilities 
required  for  an  expanding  system.  The  last  2  parts 
discuss  costs  of  2  radically  different  telemetering 
systems;  operating  costs  of  manually  operated  vs 
telemetering  control  systems  are  compared. 
(USBR) 
W72-03922 


REMOTE  DETECTION  OF  MOISTURE 
STRESS:  FIELD  AND  LABORATORY  EXPERI- 
MENTS, 

Iowa  State  Univ.,  Ames.  Dept.  of  Agronomy. 

R.  E.  Carlson. 

PhD  Thesis,  1971.  101  p,  28  fig,  18  tab,  75  ref. 

OWRRA-O31-IA(3). 

Descriptors:  *Moisture  stress,  'Plant  physiology, 
•Remote  sensing,  'Photography,  'Leaves,  On-site 
investigations,  Laboratory  tests,  Plants,  Spec- 
troscopy, Adsorption,  Transmissivity. 
Identifiers:  'Leaf  water  content,  'Leaf  reflectivi- 
ty- 

The  relationship  between  the  spectral  properties 
of  leaves  and  the  water  status  of  leaves  from  three 
crop  species  was  studied  under  laboratory  condi- 
tions. The  wavelength  region  examined  was  from 
800  to  2,600  millimicrons.  Leaf  reflectivity  and 
leaf  absorptivity  were  highly  correlated  with  rela- 
tive leaf  water  content.  The  relationship  between 
leaf  transmissivity  and  relative  leaf  water  content 
was  variable  with  wavelength.  Leaf  transmissivity 
was,  however,  highly  correlated  with  leaf  specific 
densities.  Relative  leaf  water  content  was  esti- 
mated from  leaf  reflectivity.  The  estimates  were 
improved  if  leaf  transmissivity  was  included  in  the 
regression  equation.  In  field  experiments  leaf  tem- 
perature was  significantly  affected  by  relative  leaf 
water  content,  air  temperature,  and  vapor  pres- 
sure deficit.  The  density  of  both  regular  color  and 
infrared  color  film  taken  directly  above  the  canopy 
was  related  to  canopy  moisture  stress.  The  rela- 
tionship was  highly  variable  because  of  film  densi- 
ty differences  within  each  slide.  It  appeared  that 
this  source  of  variability  could  be  reduced  if 
photographs  were  taken  from  higher  levels. 
(Woodard-USGS) 
W72-04021 


WAVE  TRAIN  DIRECTION  ANALYSIS, 

Chicago   Bridge   and   Iron   Co.,    Plainfield,   111. 

Marine  Research  and  Development. 

For  primary  bibliographic  entry  see  Field  02E. 

W72-04023 


>   RESEARCH,    DEVELOPMENT,    AND   PROTO- 
TYPE PRODUCTION  OF  AN  ULTRAVIOLET 
'■  SENSING  SOIL  MOISTURE  METER, 
j  Geotech,  Garland,  Tex. 
|   For  primary  bibliographic  entry  see  Field  02G. 
!   W72-04048 


7C.  Evaluation,  Processing  and 
Publication 


ANALYSIS  OF 

TRACER      (RIST) 


PROCESSING  AND 

RADIOISOTOPIC      SAND 
STUDY  DATA, 

Oak  Ridge  National  Lab.,  Tenn.  Instrumentation 

and  Controls  Div. 

For  primary  bibliographic  entry  see  Field  02J. 

W2-03584 


MODELING  OF  HYDROLOGIC  PROCESSES 
AND  WATER  SALVAGE  PROCEDURES  IN 
SEMIARDD  REGIONS, 

Arizona  Univ.,  Tucson. 

For  primary  bibliographic  entry  see  Field  02A. 

W72-03527 


CATALOG  OF  PESTICIDE  NMR  SPECTRA, 

Environmental  Protection  Agency,  Athens,  Ga. 

Southeast  Water  Lab. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-03541 


ANALYSES  OF  SPECKS  DENSITD2S  BY  THE 
MULTIVARIATE  GENERAL  LINEAR  MODEL, 

Smithsonian  Institution,  Washington,  D.C.  Muse- 
um of  Natural  History. 
M.  A.  Buzas. 

Limnology  and  Oceanography,  Vol.  16,  No.  4,  p 
667-670,  July  1971.  2  tab,  6  ref. 

Descriptors:  'Model  studies,  'Analytical 
techniques,  'Protozoa,  Water  temperature,  Salini- 
ty, Oxygen,  Chlorophyll,  Maryland,  Mathematical 
models. 

Identifiers:  'Foraminifera,  Linear  model,  Am- 
monia beccarii,  Eliphidium  clavatum,  Ammobacu- 
lities  exiguus,  Choptank  River  (Maryland),  Data 
interpretation,  Chlorophyll  a. 

A  multivariate  general  linear  model  was  developed 
for  use  in  analyzing  observed  species  densities  for 
three  species  of  Foraminifera  at  three  stations  in 
the  Choptank  River,  Maryland.  The  model  con- 
tains 21  parameters  for  environmental  variables 
(temperature,  salinity,  oxygen,  and  chlorophyll  a, 
b,  and  c),  station  differences,  overall  periodicity, 
and  interaction  of  periodicity  and  station  dif- 
ferences. Several  more  restricted  models  were 
postulated  and  compared  with  the  general  model, 
but  none  of  these  adequately  described  the  data. 
The  high  degree  of  complexity  indicates  that  com- 
plex models  will  be  needed  to  explain  observed 
species  densities.  (Mortland-Battelle) 
W72-03554 


ISOPACHOUS  MAPPING  OF  THE  LOWER 
PATUXENT  ESTUARY  SEDIMENTS  BY  CON- 
TINUOUS SEISMIC  PROFDLING  TECHNIQUES, 

Naval  Oceanographic  Office,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  02J. 

W72-03574 


QUALITY  OF  SURFACE  WATERS  OF  THE 
UNITED  STATES,  1966:  PARTS  5  AND  6.  HUD- 
SON BAY  AND  UPPER  MISSISSIPPI  RIVER 
BASINS,  AND  MISSOURI  RIVER  BASIN. 

Geological  Survey,  Washington,  D.C. 

Available  from  GPO,  Washington,  D.C,  20402, 
Price  $2.75.  Geological  Survey  Water-Supply 
Paper  1993, 1971. 666  p,  1  fig. 

Descriptors:  'Water  quality,  'Water  temperature, 
'Sediment  transport,  'Surface  waters,  Stream- 
flow,  Chemical  analysis,  Data  collections,  Water 
analysis,  Flow  rates,  Water  chemistry,  Sampling, 
Mineralogy,  Metals,  Nutrients. 
Identifiers:  'Hudson  Bay  basin,  'Upper  Mississip- 
pi River  basin,  'Missouri  River  basin. 


During  the  water  year  ending  September  30,  1966, 
the  Geological  Survey  maintained  203  stations  on 
120  streams  for  the  study  of  chemical  and  physical 
characteristics  of  surface  water  in  the  Hudson  Bay 
and  Upper  Mississippi  River  basins  and  the  Mis- 
souri River  basin.  Samples  were  collected  daily 
and  monthly  at  160  of  these  locations.  Samples 
also  were  collected  less  frequently  at  many  other 
points.  Water  temperatures  were  measured  con- 
tinuously at  19  and  daily  at  79  stations.  Quantities 
of  suspended  sediment  are  reported  for  43  daily 
stations.  Particle  size  distributions  of  sediments 
were  determined  at  65  daily  and  periodic  sampling 
sites.  Descriptive  statements  for  each  sampling 
station  include  location  of  the  station,  drainage 
area,  periods  of  records  available,  extremes  of  dis- 
solved solids,  hardness,  specific  conductance, 
temperature,  sediment  loads,  and  other  pertinent 
data.  Records  of  discharge  of  the  streams  at  or 
near  the  sampling  station  are  included  in  most  ta- 
bles of  analyses.  (Woodard-USGS) 
W72-03608 


SURFACE  WATER  SUPPLY  OF  THE  UNITED 
STATES,  1961-65:  PART  3.  OHIO  RIVER 
BASIN- VOLUME  1,  OHIO  RIVER  ABOVE 
KANAWHA  RIVER. 

Geological  Survey,  Washington,  D.C. 

Available  from  GPO,  Washington,  DC  20402  - 
Price  $3.25  (paper  cover).  Geological  Survey 
Water-Supply  Paper  1907,  1971.  621  p,  1  fig,  2 
plate. 

Descriptors:  'Surface  waters,  'Streamflow, 
'Hydrologic  data.  Data  collections,  'Flow  mea- 
surement, New  York,  Pennsylvania,  West  Vir- 
ginia, Maryland,  Stream  gages,  Gaging  stations, 
Flow  rates,  Lakes,  Reservoirs,  Average  flow, 
Low  flow,  Peak  discharge. 
Identifiers:  'Ohio  River  basin. 

This  volume  of  surface  water  data  for  the  Ohio 
River  basin  above  Kanawha  River  in  the  States  of 
New  York,  Ohio,  Pennsylvania,  West  Virginia, 
and  Maryland  is  one  of  a  series  of  37  reports 
presenting  records  of  stage,  discharge,  and  con- 
tent of  streams,  lakes,  and  reservoirs  in  the  United 
States  during  the  1961-65  water  years.  The  tables 
of  data  include  a  description  of  the  gaging  station, 
and  daily,  monthly,  and  yearly  discharges  of  the 
stream.  The  description  of  the  station  gives  the  lo- 
cation, drainage  area,  records  available,  type  and 
history  of  gage,  average  discharge,  extremes  of 
discharge,  and  general  remarks.  For  most  gaging 
stations  on  lakes  and  reservoirs  a  description  of 
the  station  and  a  monthly  summary  table  of  stage 
and  contents  are  given.  Data  for  partial-record  sta- 
tions include  measurements  at  low-flow  partial 
record  stations  and  annual  maximum  stage  and 
discharge  at  crest-stage  stations.  (Woodard- 
USGS) 
W72-03609 


INTERPRETATION  OF  ELECTRICAL  RE- 
SISTIVITY LOGS  IN  A  TWO-ZONE  CYLINDRI- 
CALLY  SYMMETRIC  GEOMETRY, 

Hawaii     Univ.,     Honolulu.     Water     Resources 

Research  Center. 

For  primary  bibliographic  entry  see  Field  08A. 

W72-03762 


CUBIC    INTERPOLATION   FOR   NUMERICAL 
FLOOD  ROUTING, 

Turner,  Collie  and  Braden  Co.,  Inc.,  Houston, 

Tex. 

For  primary  bibliographic  entry  see  Field  02E. 

W72-03843 


ROUTING     STORM     WATER    THROUGH     A 
DRAINAGE  SYSTEM, 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand).  Dept.  of 

Hydraulics  Engineering. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-03847 
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TWO-DISTRIBUTION   METHOD  FOR  FLOOD 
FREQUENCY  ANALYSIS, 

Illinois  State  Water  Survey,  Urbana. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-03848 


A  NUMERICAL  METHOD  FOR  COMPUTING 
EQUILD3RIA  IN  AQUEOUS  CHEMICAL 
SYSTEMS, 

California  Inst,  of  Tech.,  Pasadena.  W.  M.  Keck 

Labs. 

For  primary  bibliographic  entry  see  Field  02K. 

W72-03852 


ORTHOPHOTOMAPPING  FOR  PRUDHOE  BAY 
DEVELOPMENT, 

Geological   Survey,   Anchorage,   Alaska.   Topo- 
graphic Div. 
T.J.  O'Brien. 

ASCE  Proceedings,  Journal  of  the  Surveying  and 
Mapping  Division,  Vol  97,  No  SU  2,  Paper  8499,  p 
199-204,  November  1971.  2  fig,  3  ref. 

Descriptors:     *Mapping,     'Aerial    photography, 
•Terrain  analysis,  "Surveys,  "Alaska,  Instrumen- 
tation, Arctic,  Oil  fields. 
Identifiers:  "Orthophotomapping. 

Orthophotomapping  on  Alaska's  North  Slope 
combines  imagery  from  an  aerial  photo  with  some 
conventional  topographic  mapping  symbols  to 
yield  a  portrait  of  the  land  more  complete  and 
realistic  than  possible  by  conventional  maps.  It  is 
particularly  suited  to  the  North  Slope  because  sig- 
nificant terrain  features  such  as  drained  thaw  lakes 
and  ice-wedge  polygons  have  no  line  map  symbol. 
The  U.S.  Geological  Survey  is  proceeding  with  a 
project  to  prepare  12  orthophotomaps  at  1:24,000 
scale  of  a  550  sq  mile  area  at  oil-rich  Prudhoe  Bay. 
High  altitude  photography  was  acquired  with  flight 
line  planning  and  photo  spacing  to  give  complete 
coverage  of  a  1 :24,000-scale  quadrangle  on  a  single 
photograph.  (Knapp-USGS) 
W72-03858 


QUAL  1  -  SIMULATION  OF  WATER  QUALITY 
IN  STREAMS  AND  CANALS  -  PROGRAM 
DOCUMENTATION  AND  USERS  MANUAL. 

Texas     Water     Development     Board,     Austin. 

Systems  Engineering  Div. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-03880 


FLOOD  OF  MARCH  1968  ON  THE  CHARLES 
RIVER,  MASSACHUSETTS, 

Geological  Survey,  Washington,  D.C. 
L.  A.  Swallow,  R.  G.  Petersen,  and  G.  H.  Searles. 
Available  from  U.S.  Geological  Survey,  Washing- 
ton, DC  20242-51.25  per  set.  Geological  Survey 
Hydrologic  Investigations  Atlas  HA-419,  2  sheets, 
1971.  Text,  4  fig,  2  photo,  2  tab,  4  ref. 

Descriptors:  "Floods,  "Flood  damage,  "Flood 
plains,  "Massachusetts,  "Urbanization,  Flood 
control,  Peak  discharge,  Flow  rates,  Regional 
flood,  Streamflow,  Hydrologic  data,  Hydro- 
graphs,  Flood  forecasting,  Cities. 
Identifiers:  "Charles  River  (Mass),  "Urban 
hydrology,  Hydrologic  atlas. 

This  two-sheet  hydrologic  atlas  presents  six 
photomosaics  which  show  areas  inundated  along 
the  Charles  River  during  the  flood  of  March  1968. 
Flood  data  for  the  gaging  stations  in  the  basin  illus- 
trate the  magnitude  of  the  1968  flood  and  should 
assist  State  and  local  planners  in  making  decisions 
pertaining  to  flood-plain  zoning  and  flood  preven- 
tion. The  flood  of  March  1968  on  the  Charles  River 
was  caused  by  an  intense  3-day  storm,  which 
began  on  March  17.  The  rain,  totaling  from  5  to  6 
inches  in  36  hours,  fell  on  ground  already  satu- 
rated by  snowmelt  and  1  1/2  to  2  inches  of 
precipitation  on  March  12-13.  It  caused  a  flood 
that  equaled  or  exceeded  the  maximum  for  the 
period  of  record  at  the  three  gaging  stations  on  the 
Charles  River.  The  peak  discharge  for  the  Charles 


River  at  Charles  River  Village  was  3,220  cfs  for 
March  21-22,  1968.  Flood  losses  of  all  types-re- 
sidential, industrial,  commercial,  and  public  were 
estimated  to  be  more  than  $600,000.  (Woodard- 
USGS) 
W72-03903 


ROCK         RIVER         IN 
JEFFERSON       COUNTY, 


FLOODS         ON 

SOUTHWESTERN 

WISCONSIN, 

Geological  Survey,  Washington,  D.C. 
J.  O.  Shearman,  and  B.  K.  Holmstrom. 
Available  from  U.S.  Geological  Survey,  Washing- 
ton,   DC.    20242-75    cents.    Geological    Survey 
Hydrologic  Investigations  Atlas  FLA -41 3,  1  sheet, 
1971.  8  fig,  1  map,  2  photo,  3  tab,  6  ref. 

Descriptors:  "Floods,  "Flood  damage,  "Stream- 
flow,  "Flood  forecasting,  "Wisconsin,  Regional 
flood,  Flood  control,  Flow  rates.  Peak  discharge. 
Identifiers:  "Rock  River  (Wis),  Jefferson  County 
(Wis),  Standard  Project  Flood,  Intermediate  Re- 
gional Flood. 

This  hydrologic  atlas  shows  computed  water-sur- 
face elevations;  defines  the  area!  limits  of  flood  in- 
undation for  the  regional  flood;  and  discusses 
briefly  the  depths,  durations,  and  velocities  of 
floodwaters  along  Rock  River  in  Jefferson  Coun- 
ty, Wisconsin.  The  drainage  area  for  Rock  River  is 
2,240  square  miles  at  the  inlet  of  Lake  Kosh- 
konong.  The  5-year  flood  at  Afton  has  a  peak 
discharge  of  9,700  cfs  as  determined  by  the 
frequency  analysis.  In  a  9-year  period,  1915-23, 
this  flow  was  equaled  or  exceeded  four  times.  In  a 
10-year  period,  1930-39,  the  annual-flood  peaks 
did  not  reach  this  magnitude.  However,  for  the  53- 
year  period  of  record,  1914-66,  the  5-year  flood 
has  been  equaled  or  exceeded  10  times.  This  is 
close  to  the  expected  long-term  average  of  once  in 
5  years.  The  regional  flood  would  affect  numerous 
manmade  structures  within  the  study  reach. 
Lower  bridge  members  at  seven  of  the  ten  bridge 
crossings  would  be  submerged.  Also,  approach 
grades  at  the  State  Highway  106  bridge  east  of  Ft. 
Atkinson  and  at  the  State  Highway  26  and  89 
bridge  in  Jefferson  would  be  inundated  by  the  re- 
gional flood.  Except  for  Highway  106,  where 
about  1,500  cfs  would  flow  across  the  east  ap- 
proach grade,  there  would  not  be  significant  ap- 
proach-grade overflow.  (Woodard-USGS) 
W72-039O4 


HYDROGEOLOGY  OF  THE  PINE  RIDGE  INDI- 
AN RESERVATION, 
Geological  Survey,  Washington,  D.C. 
M.  J.  Ellis,  and  D.  G.  Adolphson. 
Available  from  US  Geological  Survey,  Washing- 
ton, DC  20242  -  $1.25  per  set.  Geological  Survey 
Hydrologic  Investigations  Atlas  HA-357,  2  sheets, 
1971.  Text,  5  map,  3  tab,  8  ref. 

Descriptors:  "Water  resources  development, 
"Groundwater,  "Surface  waters,  "Indian  reserva- 
tions, "South  Dakota,  Water  supply.  Water  de- 
mand, Water  yield,  Water  quality,  Chemical  anal- 
ysis, Hydrology,  Lakes,  Aquifer  characteristics, 
Groundwater  recharge,  Water  wells,  Withdrawal, 
Domestic  water,  Agriculture,  Streamflow,  Runoff. 
Identifiers:  "Pine  Ridge  Indian  Reservation  (S. 
Dak). 

An  investigation  of  the  geology  and  groundwater 
resources  of  the  Pine  Ridge  Indian  Reservation, 
South  Dakota,  was  made  as  part  of  the  U.S.  De- 
partment of  the  Interior's  program  for  the 
development  of  the  Missouri  River  basin.  Empha- 
sis was  placed  on  mapping  major  rock  units  and  on 
determining  their  potential  as  sources  of  water  for 
domestic  and  stock  use.  Surface  water  from  stock 
dams,  streams,  and  lakes  is  used  for  stock  supplies 
to  supplement  groundwater  supplies  or  where 
shallow  water-bearing  deposits  are  not  present. 
Water  from  windblown  sand  deposits,  old  terrace 
deposits,  and  Tertiary  deposits  usually  contains 
less  than  500  ppm  dissolved  solids.  Water  from  al- 
luvial  deposits,    especially   those   underlain   by 


Cretaceous  formations,  contains  more  than  500 
ppm  dissolved  solids  and  in  some  places  more  than 
2,000  ppm.  Adequate  amounts  of  shallow  ground- 
water for  domestic  and  stock  use  can  be  obtained 
throughout  much  of  the  Reservation,  particularly 
in  those  areas  underlain  by  the  Arikaree  Forma- 
tion, Ogaliala  Formation,  old  terrace  deposits,  and 
windblown  sand  deposits.  The  data  are  presented 
in  a  two-sheet  hydrologic  atlas.  (Woodard-USGS) 
W72-03905 


HYDROLOGY  OF  THE  GENESEE  RIVER 
BASIN,  NEW  YORK  AND  PENNSYLVANU, 

Geological  Survey,  Washington,  D.C. 

B.  K.  Gilbert,  and  J.  C.  Kammerer. 

Geological    Survey    Hydrologic     Investigations 

Atlas  HA-368,  4  sheets,  1971.  Text,  26  fig,  6  tab, 

22  ref. 

Descriptors:  "Water  resources  development, 
"Hydrologic  data,  "River  basins,  "New  York, 
"Pennsylvania,  Data  collections.  Groundwater, 
Surface  waters,  Sediment  transport,  Hydrogeolo- 
gy,  Streamflow,  Water  wells,  Water  yield,  Water 
quality.  Water  analysis,  Water  chemistry,  Chemi- 
cal analysis,  Hydrology. 

Identifiers:  "Genesee  River  basin  (NY  and  Penn), 
Hydrologic  atlas. 

This  flow-sheet  hydrologic  atlas  describes  the 
hydrology  of  the  Genesee  River  basin  in  New 
York  and  Pennsylvania.  In  1966  groundwater  use 
in  the  Genesee  River  basin  averaged  about  12  mgd. 
Stratified  sand  and  gravel  deposits  occur  in  the 
valleys  of  the  Genesee  River  and  many  of  its  larger 
tributaries.  Some  of  the  sand  and  gravel  aquifers 
are  close  to  the  land  surface  under  water-table 
conditions;  others  are  confined  beneath  fine- 
grained deposits  of  clay  and  silt  and  contain  water 
under  artesian  conditions.  Wells  drilled  in  these 
aquifers  may  yield  as  much  as  500  gpm.  The 
downstream  parts  of  Black  and  Oatka  Creeks  and 
many  wells  in  the  northern  part  of  the  basin  con- 
tain water  which  has  a  dissolved-solids  content  of 
more  than  500  mg/1.  The  dissolved-solids  content 
of  Lake  Ontario  at  Rochester  is  about  200  mg/liter, 
and  that  of  the  Genesee  River  at  Rochester  varies 
between  200  and  500  mg/liter.  The  average  annual 
sediment  discharge  of  streams  in  the  basin  ranges 
from  75  to  1,100  tons  per  square  mile  of  drainage 
area.  (Woodard-USGS) 
W72-03906 


HYDROLOGY  OF  THE  ROSEBUD  INDIAN 
RESERVATION,  SOUTH  DAKOTA, 

Geological  Survey,  Washington,  D.C. 
M.  J.  Ellis,  J.  H.  Ficken,  and  D.  G.  Adolphson. 
Available  from  US  Geological  Survey,  Washing- 
ton, D  C  20242  -  $1.50  per  set.  Geological  Survey 
Hydrologic  Investigations  Atlas  HA- 355,  2  sheets, 
1971.  Text,  lfig,  7  map,  4  tab,  Href. 

Descriptors:  "Water  resources  development, 
"Groundwater,  "Indian  reservations, 

"Hydrogeology,  "South  Dakota,  Water  yields. 
Water  quality.  Chemical  analysis,  Water  users, 
Domestic  water,  Agriculture,  Aquifers.  Aquifer 
characteristics,  Hydrology,  Water  wells. 
Withdrawal,  Groundwater  recharge. 
Identifiers:  "Rosebud  Indian  Reservation  (S.  Dak). 

An  investigation  of  the  geology  and  groundwater 
resources  of  the  Rosebud  Indian  Reservation, 
South  Dakota,  was  made  as  part  of  the  U.S.  De- 
partment of  Interior's  program  for  the  develop- 
ment of  the  Missouri  River  basin.  Emphasis  was 
palaced  on  mapping  the  distribution  of  the  major 
water-bearing  deposits  and  determining  their 
potential  as  sources  of  water  for  domestic  and 
agricultural  use.  An  adequate  source  of  supply,  for 
this  investigation,  is  defined  as  an  aquifer  capable 
of  providing  a  minimum  sustained  yield  to 
domestic  and  stock  wells  of  5  gpm;  wells  used  for 
limited  supplemental  irrigation,  50  gpm;  and  wells 
and  springs  in  the  report  area  yield  water  of 
satisfactory  quality  for  most  uses.  However,  in 
some  areas,  the  water-bearing  beds  in  contact  with 
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the  Pierre  Shale  yield  water  that  is  unsuitable  for 
some  domestic  and  agricultural  uses  because  of 
high  dissolved  solids,  sulfate,  nitrate,  iron,  man- 
ganese, or  selenium  content.  The  data  are 
presented  in  a  two-sheet  hydrologic  atlas. 
(Woodard-USGS) 
W72-03907 


SURFACE  WATER  SUPPLY  OF  THE  UNITED 
STATES,  1961-65:  PART  5.  HUDSON  BAY  AND 
UPPER  MISSISSIPPI  RIVER  BASINS,  VOLUME 
2,  UPPER  MISSISSIPPI  RIVER  BASIN  ABOVE 
KEOKUK,  IOWA. 
Geological  Survey,  Washington,  D.C. 

Available  from  GPO,  Washington,  DC  20402-$3.75 
(paper  cover).  Geological  Survey  Water-Supply 
Paper  1914, 1971. 750  p,  1  fig,  1  plate. 

Descriptors:  'Data  collections,  *Surface  waters, 
'Streamflow,  'Mississippi  River,  Stream  gages, 
Lakes,  Reservoirs,  Stage-discharge  relations,  Low 
flow,  Peak  discharge,  River  basins. 
Identifiers:  Surface  water  records,  Upper  Missis- 
sippi River  basin. 

One  of  a  series  of  37  reports  presenting  records  of 
stage,  discharge,  and  content,  of  streams,  lakes, 
and  reservoirs  in  the  United  States  during  the 
1961-65  water  years,  this  report  covers  the  upper 
Mississippi  River  basin  above  Keokuk,  Iowa.  The 
data  generally  comprise  a  station  description  and  a 
table  showing  daily  discharge  and  monthly  and 
yearly  discharges.  The  station  description  gives 
the  location  of  the  gaging  station,  drainage  area, 
records  available,  type  and  history  of  gages, 
average  discharge,  extremes  of  discharge,  and 
general  remarks.  Type  of  gage  currently  in  use  and 
datum  of  the  gage  above  mean  sea  level,  and  a 
condensed  history  of  the  types,  locations,  and 
datums  of  previous  gages  used  during  the  record 
period  are  listed.  Conditions  affecting  natural  flow 
and  information  on  accuracy  of  records  are  noted. 
Tables  give  daily,  average,  and  extreme  discharges 
and  yearly  totals  and  peak  discharges.  (Myers- 
USGS) 
W72-03909 


SURFACE  WATER  SUPPLY  OF  THE  UNITED 
STATES,  1961-65:  PART  4.  ST.  LAWRENCE 
RIVER  BASIN,  VOLUME  1.  BASINS  OF 
STREAMS  TRIBUTARY  TO  LAKES  SUPERIOR, 
MICHIGAN,  AND  HURON. 
Geological  Survey,  Washington,  D.C. 

Available  from  GPO,  Washington,  DC  20402  - 
$3.50  (paper  copy).  Geological  Survey  Water- 
Supply  Paper  191 1 ,  1971.  651  p,  1  fig,  1  plate. 

Descriptors:  *Data  collections,  'Surface  waters, 

*Lake  Superior,  *Lake  Michigan,  *Lake  Huron, 

Streamflow,   Lakes,  Reservoirs,   Stream  gages, 

Stage-discharge     relations,     Low     flow,     Peak 

discharge. 

Identifiers:  Surface  water  records,  St.  Lawrence 

River  basin. 

One  of  a  series  of  37  reports  presenting  records  of 
stage,  discharge,  and  content  of  streams,  lakes, 
and  reservoirs  in  the  United  States  during  the 
1961-65  water  years,  this  report  covers  the  basins 
of  streams  tributary  to  Lakes  Superior,  Michigan, 
and  Huron.  The  data  generally  comprise  a  station 
description  and  a  table  showing  daily  discharge 
and  monthly  and  yearly  discharges.  Station 
descriptions  give  the  location,  drainage  area, 
records  available,  type  and  history  of  gages, 
average  discharge,  extremes  of  discharge,  and 
general  remarks.  Type  of  gage  currently  in  use  and 
datum  of  the  gage  above  mean  sea  level,  and  a 
condensed  history  of  the  types,  locations,  and 
datums  of  previous  gages  used  during  the  record 
period  are  listed.  Conditions  affecting  natural  flow 
and  information  on  accuracy  of  records  are  noted. 
Tables  give  daily,  average,  and  extreme  discharges 
and  yearly  totals  and  peak  discharges.  (Myers- 
USGS) 
W72-03910 


A   FUNDAMENTAL   MATHEMATICAL   SIMU- 
LATION OF  WATERSHEDS, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  see  Field  02A. 

W72-03911 


DATA  COMMUNICATIONS:  A  PRIMER. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol  63,  No  8,  p  470-480,  Aug  1971. 1 1  p,  9  fig, 
8ref. 

Descriptors:  *Data  transmission,  *Data  transmis- 
sion systems,  Reviews,  Communication,  Data 
processing,  Computers,  Automatic  control, 
'Digital  recording,  Instrumentation,  Information, 
Codes,  Standards,  Modulation,  Reliability,  Per- 
formance, Telephones,  Carriers,  Errors, 
Economics,  System  analysis. 
Identifiers:  'Communication  systems,  'Data 
processing  terminals,  Keyboards,  Multiplexing. 

The  fundamentals  of  data  communication  systems 
and  the  relationship  between  communication  and 
the  fields  of  computers,  data  processing,  auto- 
matic control,  and  instrumentation  are  discussed. 
Most  of  these  systems  employ  common  carrier 
facilities,  either  ordinary  switched-voice 
telephone  channels  or  a  private-line  service  leased 
from  a  carrier.  Among  the  important  factors  to 
consider  before  setting  up  any  system  are:  urgency 
and  volume  of  information,  response  time,  accura- 
cy, terminal  locations  and  types,  reliability,  and 
economic  justification.  Many  data  communica- 
tions experts  advise  potential  users  that  at  least  a 
year  will  be  required  to  design  and  implement  large 
systems.  Therefore,  careful  planning  and  systems 
design  must  be  completed  before  selecting  the  first 
piece  of  equipment,  to  achieve  maximum  utility  of 
a  system.  (USBR) 
W72-03918 


WATER  RESOURCE  OBSERVATORY  SOLAR 
RADIATION  DATA-WATER  YEARS  1970  AND 
1971, 

Wyoming  Univ.,  Laramie.  Water  Resources 
Research  Inst. 

V.  E.  Smith,  and  T.  J.  Swartz. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-206  301,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Progress  Report,  November 
1971,  34  p,  1  fig,  1  tab,  append.  OWRR  A-001- 
WYO  (52). 

Descriptors:  'Solar  radiation,  'Wyoming,  'Data 

collections. 

Identifiers:  'Laramie  (Wyo). 

Incident,  reflected  and  absorbed  solar  radiation 
data  from  various  locations  operated  by  the 
University  of  Wyoming  in  and  adjacent  to 
Laramie,  Wyoming  are  presented  in  tabular  form. 
The  period  covered  is  from  October  1969  to  Oc- 
tober 1971. 
W72-03989 


COMPUTER  AND  PHYSICAL  MODELS  FOR 
SOLVING  SUBSURFACE  PROBLEMS  IN 
HYDROLOGY, 

Wisconsin    Univ.,    Madison,    Water    Resources 

Center. 

For  primary  bibliographic  entry  see  Field  02F. 

W72-03990 


DEVELOPMENT  OF  A  SIMULATION  MODEL 
FOR  STORMWATER  MANAGEMENT, 

Metcalf  and  Eddy,  Inc.,  Palo  Alto,  Calif. 
For  primary  bibliographic  entry  see  Field  05B. 
W72-04022 


SURFACE  WATER  SUPPLY  OF  THE  UNITED 
STATES,  1961-65:  PART  15.  ALASKA. 

Geological  Survey,  Washington,  D.C. 


GPO,  Washington,  D  C  20402  -  Price  $2.50  (paper 
cover).  Geological  Survey  Water-Supply  Paper 
1936, 1971.  342p,  1  fig,  1  plate. 

Descriptors:  'Data  collections,  'Surface  waters, 
'Streamflow,    'Alaska,    Stream   gages,    Lakes, 
Reservoirs,  Stage-discharge  relations,  Low  flow, 
Peak  discharge. 
Identifiers:  Surface  water  records. 

This  is  one  of  a  series  of  37  reports  presenting 
records  of  stage,  discharge,  and  content,  of 
streams,  lakes,  and  reservoirs  in  the  United  States 
during  the  1961-65  water  years.  The  data  generally 
comprise  a  station  description  and  a  table  showing 
daily  discharge  and  monthly  and  yearly 
discharges.  The  station  description  gives  the  loca- 
tion of  the  gaging  station,  drainage  area,  records 
available,  type  and  history  of  gages,  average 
discharge,  extremes  of  discharge,  and  general  re- 
marks. Type  of  gage  currently  in  use  and  datum  of 
the  gage  above  mean  sea  level,  and  a  condensed 
history  of  the  types,  locations,  and  datums  of 
previous  gages  used  during  the  period  of  record 
are  listed.  Conditions  affecting  natural  flow  and  in- 
formation on  accuracy  of  records  are  noted.  Ta- 
bles give  daily,  average,  and  extreme  discharges 
and  yearly  totals  and  peak  discharges.  Water- 
quality  records  also  are  collected  at  or  near  some 
gaging  stations.  (Myers-USGS) 
W72-04038 


COASTAL      BATHYMETRIC      PLOTTING 
FINAL  REPORT, 

North  American  Rockwell  Corp.,  Downey,  Calif. 
D.  T.  Hodder,  P.  B.  Chandler,  and  G.  A.  McCue. 
Available  from  NTIS,  Springfield,  Va.  22151,  as 
AD-730  830  $3.00  paper  copy;  $0.95  in  microfiche. 
North  American  Rockwell  Corporation,  Space 
Division  Report  SD  71-763,  September  30, 1971.  66 
p,  26  fig,  5  ref,  2  append.  Task  No  NR  387-048  (3- 
9-70  (414)).  Contract  No  N00014-70-C-0370  ONR. 

Descriptors:  'Bathymetry,  'Bathythermographs, 
'Oceans,  'Shallow  water,  'Coasts,  Photography, 
Analytical  techniques,  Turbidity,  Bottom  sedi- 
ments, Geomorphology,  Marine  geoiogy, 
Oceanography,  Remote  sensing. 
Identifiers:  Bathymetric  plotting,  Coastal  waters. 

Improved  passive  techniques  were  developed  for 
automatic  bathymetric  plotting  in  turbid,  relatively 
shallow  coastal  waters.  Initially  the  technique  uses 
narrower  slicing  (200  Angstrom  units)  bandpass  in- 
terference filters  than  have  been  utilized  before  in 
multispectral  photography  of  coastal  waters.  This 
was  done  to  reject  all  of  the  non-image  forming 
light  for  bottom  photography.  Coupled  with  this 
was  an  attempt  to  adequately  characterize  (for 
calibration  of  the  plotting)  the  water  column  by  a 
modulation  transfer  function  derived  either  from 
laser  or  photographic  techniques.  Finally,  widely- 
spaced  repetitive  imagery  of  identical  sites  under 
randomly  varying  conditions  of  the  water  column 
transmission  properties  were  employed  to  linearly 
combine  (by  computer)  film  isodensity  contours. 
These  isodensity  contours  may  be  due  to  combina- 
tions of  suspended  sediment  and  bottom  relief. 
The  former  are  considered  random  variations  and 
the  latter  relatively  stable  features.  This  statistical 
approach  yielded  a  superior  estimate  of  actual 
depth  contours,  since  the  random  sediment  effects 
average  out  and  the  bottom  features  reinforce.  Ad- 
ditive multicolor  processing  techniques  were  ex- 
amined and  found  to  require  normalization  for  use 
in  the  image  merging  from  the  multiple  missions. 
This  led  to  an  additional  spectral  reflectivity  dif- 
ference ratioing  concept  for  depth  determination 
and  characterizing  coastal  waters.  (Woodard- 
USGS) 
W72-04045 


DOSAG-I,  SIMULATION  OF  WATER  QUALITY 
IN  STREAMS  AND  CANALS.  PROGRAM 
DOCUMENTATION  AND  USERS  MANUAL. 

Texas     Water     Development     Board,     Austin. 

Systems  Engineering  Div. 

For  primary  bibliographic  entry  see  Field  05B. 
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W72-04047 
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INTERPRETATION  OF  ELECTRICAL  RE- 
SISTIVITY LOGS  IN  A  TWO-ZONE  CYLINDRI- 
CALLY  SYMMETRIC  GEOMETRY, 

Hawaii     Univ.,     Honolulu.     Water     Resources 

Research  Center. 

L.  J.  Shamey ,  and  W.  M.  Adams. 

Technical  Report  No.  46,  March  1971.  48  p.,  10  fig, 

2  tab,  2  append. 

Descriptors:  *Electrical  resistance,  'Logging 
(Recording),  "Computer  programs,  Model  studies, 
"Hawaii,  Analytical  techniques,  Drilling,  'Drill 
holes. 

A  two-zone  theoretical  model,  consisting  of  cylin- 
drical bore  hole  filled  with  drilling  mud  and  sur- 
rounded by  homogeneous,  isotropic  rock,  was  stu- 
died to  aid  interpretation  of  electrical  resistivity 
logs.  Apparent  resistivities  are  numerically  calcu- 
lated as  a  function  of  the  rock  and  the  drilling  mud 
resistivities  and  the  separation  of  the  electrodes  on 
the  coaxial  measuring  sonde.  For  practical  use,  the 
inverse,  interpretation  problem  must  be  solved. 
Therefore,  graphs  for  finding  the  true  matrix  re- 
sistivity-given the  hole  diameter,  mud  resistivity, 
and  electrode  spacings~are  presented  for  ranges 
applicable  to  Hawaiian  conditions.  The  interpreta- 
tion may  be  done  with  the  interpolative  digital 
computer  program  provided. 
W72-03762 


THE  OPTIMIZATION  OF  WATER  RESOURCES 
DEVELOPMENT,  II, 

California  Univ.,  Los  Angeles.   School  of  En- 
gineering and  Applied  Science. 
For  primary  bibliographic  entry  see  Field  06A. 
W72-03763 


A  CATALOG  OF  ITALIAN  DAMS, 

V.  A.  Romanova. 

Available  from  National  Technical  Information 

Service,  Springfield,  Va.  22151  as  TT-70-57260, 

$3.00  in  paper  copy,  $0.95  in  microfiche.  Trans,  of 

Italyanskie  Plotiny:  System-Aticneskii  Ukazatel. 

Leningrad,  'Energiya',  1967.  78  p.  NSF  Contract 

C466. 

Descriptors:  "Dams,  "Hydraulic  structures,  "En- 
gineering structures,  "Documentation,  "Bibliogra- 
phies, Reservoirs,  Water  yield,  Height,  Dimen- 
sions, Volume. 
Identifiers:  Dams  (Italy),  USSR,  Catalog  (Dams). 

Information  on  325  Italian  dams  of  20  m  and  more 
height,  constructed  up  to  July  1,  1967  are 
presented  as  an  aid  in  the  construction  of  dams  in 
the  USSR.  The  dams  are  grouped  together  accord- 
ing to  the  types  (arch-101,  concrete  gravitational- 
96,  stone  foundation  on  cement  solution-44,  dry 
masonry-15,  ground-28,  light  gravitational-11, 
counterfort-15,  stone  talus-4,  dams  from  large 
concrete  blocks-3  and  temporary-8).  Dams  under 
each  type  are  arranged  in  alphabetical  order.  Other 
information  includes  the  river,  province,  and  re- 
gion in  which  the  dam  is  located,  its  height,  length 
along  the  crest,  its  volume,  volume  of  the  water 
reservoir,  year  of  completion  and  references.  A 
bibliography  (in  Italian)  consisting  of  456 
references  is  included.  (Woodard-USGS) 
W72-03883 


TUNNEL  LINING  WITH  PUMPED  CONCRETE, 

For  primary  bibliographic  entry  see  Field  08F. 
W72-03921 


PROTECTION       OF       OPEN       RESERVOmS 

AGAINST  BIRDS, 

Tacoma  Dept.  of  Public  Utilities,  Wash._  - 


For  primary  bibliographic  entry  see  Field  05G. 
W72-03960 


MEASURING  WATER  PERMEABILITY  OF 
MASONRY  WALLS, 

Naval  Civil  Engineering  Lab.,  Port  Hueneme, 

Calif. 

H.  Hochman. 

Available  from  NTIS,  Springfield,  Va  22151  as 

AD-731  353  $3.00  paper  copy;  95  cents  microfiche. 

Naval  Civil   Engineering  Laboratory  Technical 

Note    N-1179,    August    1971.    6   p,    2   fig.    YF 

51.543.006.013. 

Descriptors:  "Retaining  walls,  "Permeability, 
"Seepage,  "Masonry,  "Sealants,  Testing, 
Methodology,  Dams,  Construction. 

The  Dunwell  procedure  for  determining  the  water 
permeability  of  masonry  walls  was  modified  so 
that  it  improved  reproducibility,  decreased  the 
testing  time  from  3  to  4  days  to  less  than  one  hour 
and  did  not  mar  the  painted  surface.  These  im- 
provements resulted  from  the  elimination  of  the 
possibility  of  air  entrapment  in  the  reservoir  and 
finding  a  sealant  that  produces  a  leak-free  system 
immediately  and  could  be  washed  off  with  com- 
mon solvents.  The  procedure  consisted  of  apply- 
ing a  cylinder  of  water  to  a  masonry  surface  and 
measuring  the  rate  of  disappearance  of  water  into 
that  surface.  When  the  rate  of  disappearance  was 
less  than  1  gal/sq  ft/hr  there  were  no  damaging  ef- 
fects. When  the  rate  exceeded  this  figure  damag- 
ing effects  were  produced.  A  satisfactory  coating 
system,  when  properly  applied,  consists  of  a 
styrene-butadiene  fillcoat  followed  by  a  styrene- 
acrylate  topcoat.  (Woodard-USGS) 
W72-04036 


PRELIMINARY  DESIGN  OF  A  MECHANICAL- 
DRAFT  COUNTERFLOW  COOLING  TOWER, 

ARO,  Inc.,  Arnold  Air  Force  Station,  Tenn. 
R.  L.  Clouse. 

Available  from  NTIS,  Springfield,  Va.  22151  AD- 
731  193,  $3.00  in  paper  copy;  $0.95  in  microfiche. 
Arnold  Engineering  Development  Center  Techni- 
cal Report  AEDC-TR-71-213,  October  1971.  33  p, 
19  fig,  13  ref.  Contract  F40600-72-C-0003  AEDC. 

Descriptors:  "Cooling  towers,  "Water  cooling, 
"Heat  transfer,  "Engineering  structures,  "Struc- 
tural designs,  Mathematical  studies,  Draft  tubes, 
Hydraulic  structures,  Water  temperatures,  Water 
reuse. 

Identifiers:  "Cooling  tower  design,  Mechanical- 
draft  counterflow. 

A  direct  solution  to  the  Merkel  equation,  when 
combined  with  detailed  experimental  data,  yields  a 
quick  and  straightforward  method  of  establishing 
the  preliminary  design  of  a  mechanical-draft  coun- 
terflow cooling  tower.  Special  attention  is  devoted 
to  cooling  tower  applications  for  high  altitude  en- 
gine test  facilities.  The  information  should  be  very 
useful  to  the  design  engineer  in  obtaining  the 
preliminary  design  of  a  mechanical-draft  counter- 
flow  cooling  tower.  By  using  this  method,  an  esti- 
mate of  the  required  physical  size  of  a  cooling 
tower  can  be  obtained  quickly,  thus  allowing  im- 
portant conclusions  to  be  made  concerning  feasi- 
bility. (Woodard-USGS) 
W72-04046 


WAVE  ACTION  AND  BREAKWATER  LOCA- 
TION SUPERIOR  ENTRY,  DULUTH-SUPERIOR 
HARBOR,  SUPERIOR,  WISCONSIN,  HYDRAU- 
LIC MODEL  INVESTIGATION, 

Waterways  Experiment  Station,  Vicksburg,  Miss. 
For  primary  bibliographic  entry  see  Field  08B. 
W72-04049 


8B.  Hydraulics 


EXPERIMENTAL  AND  THEORETICAL  STUDY 
OF  THE  HYDRODYNAMICS  OF  DISPERSION 
IN  RIVERS  AND  ESTUARIES, 

Hydronautics,  Inc.,  Laurel,  Md. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-0354O 


A  COMPARISON  OF  FLUVIAL  AND  COASTAL 
SIMILITUDE, 

TetraTech,  Inc.,  Pasadena,  Calif. 

For  primary  bibliographic  entry  see  Field  02J. 

W72-03594 


SCOUR    AROUND    A    CDICULAR   CYLINDER 
DUE  TO  WAVE  MOTION, 

Naval  Civil  Engineering  Lab.,  Port  Hueneme, 

Calif. 

For  primary  bibliographic  entry  see  Field  02J. 

W72-036O0 


WIND   SHEAR-TURBULENCE   AND   REAERA- 
TION  COEFFICHsNT, 

Williams  (Clyde  E.)  and  Associates,  Inc.,  South 

Bend,  Ind. 

A.  F.  Eloubaidy,  and  E.  J.  Plate. 

ASCE  Proceedings,  Journal  of  the  Hydraulics 

Division,  Vol  98,  No  HY1,  Paper  8651,  p  153-170, 

January  1972.  9  fig,  26  ref,  append.  NSF  Grant 

GK2142. 

Descriptors:      "Reaeration,      "Winds,      "Waves 
(Water),  "Turbulence,  Mass  transfer,  Hydraulic 
models,  Turbulent  flow,  Diffusion. 
Identifiers:  Wind  shear  (Water  surface). 

An  equation  to  predict  reaeration  rates  in  natural 
streams  and  rivers  with  wind  blowing  along  the 
water  surface  is  theoretically  developed  and  ex- 
perimentally tested.  The  model  used  in  the  experi- 
mental development  of  the  equation  consisted  of 
interfacial  layers  of  water  that  absorb  gas  at  a  rate 
proportional  to  an  effective  diffusion  coefficient 
at  the  interface.  This  surface  water  is  then  carried 
into  the  main  body  of  liquid  by  the  action  of  turbu- 
lence beneath  the  water  surface.  The  experimental 
results  support  the  theoretically  developed  equa- 
tion. Reaeration  rates  are  significantly  increased 
when  waves  appear  on  the  surface.  The  increase  is 
often  much  more  than  can  be  accounted  for  by  the 
increase  in  surface  area.  The  increase  is  attributed 
to  the  dynamic  effect  of  waves  and  the  wind-in- 
duced surface  shear  stress.  (Knapp-USGS) 
W72-03841 


STREAMLINES  IN  TWO-DIMENSIONAL 
LAMINAR  BRANCH  FLOWS, 

Papua  and  New  Guinea  Univ.,  Port  Moresby. 

(New  Guinea). 

D.  C.  Blest. 

ASCE  Proceedings,  Journal  of  the  Hydraulics 

Division,  Vol  98,  No  HY1,  Paper  8656,  p  171-180, 

January  1972.  2  fig,  1  tab,  5  ref,  append. 

Descriptors:  "Laminar  flow,  "Eddies,  "Viscosity, 
"Viscous  flow,  Closed  conduit  flow,  Hydraulics, 
Open  channel  flow. 

A  study  is  made  of  two-dimensional  laminar  flow 
in  a  long  channel  when  fluid  is  extracted  or  al- 
lowed to  leak  from  a  small  side  channel.  The  full 
Navier  Stokes  equations  are  linearized  about  a 
plane  Poiseuille  flow  (which  exists  in  the  main 
channel  in  the  absence  of  the  branch)  and  solved 
for  the  entire  flow  by  a  relaxation  procedure.  It  is 
found  that,  in  the  neighborhood  of  the  branch  en- 
trance, there  are  a  number  of  regions  of  closed  cir- 
culation. Their  presence  is  accounted  for  by  the 
viscous  nature  of  the  fluid  and  eludes  inviscid  cal- 
culations. A  physical  interpretation  of  these  flow 
characteristics  should  provide  a  basis  for  predict- 
ing the  flow  behavior  in  complex  branching 
systems.  (Knapp-USGS) 
W72-03846 
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SPATIALLY     VARIED    FLOW    OVER    SIDE- 
-WEIRS, 

Indian  Inst,  of  Tech.,  Kanpur.  Dept.  of  Civil  En- 
gineering. 

K.  Subramanya,  and  S.  C.  Awasthy. 
ASCE  Proceedings,  Journal  of  the  Hydraulics 
Division,  Vol  98,  No  HY  1,  Paper  8627,  p  1-10, 
January  1972.  7  fig,  2  tab,  4  ref.  append. 

Descriptors:    *Weirs,    'Discharge    coefficients, 
*Open  channel  flow,  *Subcritical  flow,  Stage- 
discharge  relations,  Discharge  (Water). 
Identifiers:  Side-weirs. 

An  experimental  investigation  of  the  flow  over 
sharp  edged  side-weirs  in  rectangular  channels 
:overs  subcritical  and  supercritical  flow  regimes 
with  weirs  of  zero  as  well  as  finite  height.  The  sub- 
;ritical  experimental  data  agree  well  with  the 
derived  analytical  expression  for  the  variation  of 
:he  De  Marchi  coefficient  with  the  Froude  number 
sf  the  main  channel  flow.  The  De  Marchi  coeffi- 
:ient  for  the  side-weirs  of  finite  height  is  essen- 
ially  the  same  as  for  the  corresponding  side-weir 
)f  zero  height.  (Knapp-USGS) 
W72-03849 


FLOW   OF   LAYERED   FLUID  OVER  BROAD 

:rested  WEIR, 

Canterbury  Univ.,  Christchurch  (New  Zealand). 

3ept.  of  Civil  Engineering. 

.  R.  Wood. 

\SCE  Proceedings,  Journal  of  the  Hydraulics 

)ivision,  Vol  98,  No  HY  1,  Paper  8649,  p  87-104, 

anuary  1972. 12  fig,  5  ref.  append. 

descriptors:  'Stratified  flow,  *Weirs,  *Open 
hannel  flow,  Thermal  stratification,  Reservoirs, 
Vithdrawal,  Density  stratification,  Discharge 
Water),  Viscosity,  Mixing,  Water  quality,  Diffu- 
ion,  Turbulence, 
dentifiers:  Broad-crested  weirs. 

fhe  case  of  two  stable  layers  flowing  from  a  reser- 
roir  through  a  contraction  with  a  round-crested 
veir  at  its  minimum  width  is  considered.  The  fluid 
5  considered  as  inviscid  and  the  flow  gradually 
aried.  The  conditions  under  which  a  single  layer 
nay  be  separated  from  a  two-layer  system  by  hav- 
ag  this  lighter  layer  only  flow  over  the  weir  are 
irst  obtained;  the  conditions  under  which  the  two 
lyers  continuously  decrease  from  the  reservoir  to 
nd  downstream  of  the  weir  are  then  used  to  ob- 
ain  the  solution  for  the  flow  of  the  two  stable 
lyers.  In  both  cases,  the  geometry  of  the  weir  and 
ontraction  is  important.  Experiments  verify  the 
lajor  conclusions  of  the  theory.  (Knapp-USGS) 
m-03850 


IYDROLOGIC-MORPHOMETRIC  RELATION- 
HIPS    FOR    A    SYSTEM    OF    DELTA    ARMS 
JIDROLOGO-MORFOMETRICHESKIYE 
AVISIMOSTI  DLYA  SISTEMY  DEL'TOVYKH 
UKAVOV), 

tate  Oceanographic  Inst.,  Moscow  (USSR). 
or  primary  bibliographic  entry  see  Field  02J. 
(72-03891 


1FLUENCE  OF  A  DROP  IN  SEA  LEVEL  AND 
F    CHANNEL    STRAIGHTENING    ON    THE 
YDROLOGIC  REGIME  IN  LOWER  REACHES 
F      THE      SULAK      RIVER      (VLIYANIYE 
ADENIYA    UROVNYA    MORYA    I   SPRYAM- 
ENIYA     RUSLA    NA    GIDROLOGICHESKIY 
EZHIM  NIZOV'YA  REKI), 
late  Oceanographic  Inst.,  Moscow  (USSR), 
or  primary  bibliographic  entry  see  Field  04A. 
172-03898 


ODEL  INVESTIGATION  OF  THE  STATIC 
EHAVIOR  OF  A  NEW  TYPE  OF  TRUSSED 
ELLULAR  FRAME, 

•  I.  Svetilov,  and  B.  V.  Orlov. 

ydrotechnical  Construction,  No  1,  p  36-39,  Jan 

'71. 4  p,  3  fig. 


Descriptors:  Foreign  research,  *Model  studies, 
♦Structural  design,  *Dams,  Reinforced  concrete, 
Costs,  Deformation,  Strain,  Design,  Construction, 
'Construction  methods,  Model  tests,  'Structural 
models,  Retaining  walls,  Foreign  design  practices. 
Identifiers:  USSR. 

A  new  type  retaining  structure  of  reinforced 
concrete  prismatic  blocks  would  require  half  the 
concrete  currently  used  in  light  structures.  Each 
block  is  made  of  three  8-m-long  precast  trussed 
slabs  erection-welded  at  the  comers  to  form  a  rigid 
frame.  From  the  end  view,  the  slabs  form  a  hollow 
right  triangle  with  a  4.0-m-long  horizontal  leg  and  a 
4.20-m-long  vertical  leg.  To  achieve  stability,  the 
hollows  of  the  triangular  sections  would  be  filled 
with  earth.  By  properly  assembling  the  triangular 
shapes,  a  dam  with  a  vertical  upstream  face  and  a 
sloping  downstream  face  can  be  constructed.  A 
reinforced  concrete  1:10  scale  model  of  a  27-m- 
high  dam  was  built  to  evaluate  the  operating 
characteristics  of  the  new  structure.  The  model 
was  loaded  and  strains  and  movements  recorded. 
Conclusions  were:  (1)  the  prismatic  block  manu- 
facturing and  erection  techniques  are  satisfactory, 
(2)  the  trussed  cellular  frames  have  high  overall 
strength,  and,  (3)  the  forces  observed  in  the  model 
agree  with  those  determined  analytically.  (USBR) 
W72-03914 


COMPUTER  AND  PHYSICAL  MODELS  FOR 
SOLVING  SUBSURFACE  PROBLEMS  IN 
HYDROLOGY, 

Wisconsin    Univ.,    Madison,    Water   Resources 

Center. 

For  primary  bibliographic  entry  see  Field  02F. 

W72-03990 


STUDIES    IN    DOUBLE    ASYMPTOTICS    AND 
STRATIFIED  FLUID  FLOW, 

Wisconsin  Univ.,  Madison.  Dept.  of  Mathematics. 
For  primary  bibliographic  entry  see  Field  02E. 
W72-03991 


ESTIMATION   OF   WAVE   PARAMETERS   AT 
MARINE  CONSTRUCTION, 

Institute  of  Sea  Transport,  Moscow  (USSR).  State 

Research  Project. 

Yu  M.  Krylov,  S.  S.  Strekalov,  and  V.  F. 

Tsyploukhin. 

ASCE  Proceedings,  Journal  of  the  Waterways, 

Harbors  and  Coastal  Engineering  Division,  Vol  97, 

No  WW  4,  p  793-796,  November  1971.  2  fig,  4  ref, 

append. 

Descriptors:    Waves    (Water),    *Ocean    waves, 
*Surf,  Winds,  Coasts,  Refraction  (Water  waves), 
Shore  protection,  Coastal  engineering. 
Identifiers:  "USSR. 

For  the  purpose  of  engineering  calculations  a  new 
method  of  wave  parameter  calculation  was 
developed  at  'Sojuzmorniiproject'  and  State 
Oceanographic  Institute  (USSR).  The  initial  data 
required  for  determining  wave  parameters  and 
wave  conditions  are  information  on  wind, 
bathymetric  maps  of  marine  structure  site,  and 
also  tables,  graphs  and  nomograms  of  wave 
parameters  (height,  period,  length).  Wave  condi- 
tions in  the  coastal  zones  have  a  number  of  fea- 
tures associated  with  the  refraction  of  waves  in 
shallow  water.  There  are  two  basic  types  of 
coastal  zones.  The  first  type  is  characterized  by  a 
rather  straight  coastal  line  with  isobaths  which  fol- 
low the  outline  of  the  coast.  The  second  type 
represents  the  coast  of  sinuous  form  with  similar 
sinuous  isobaths  (bays,  capes).  Spectral  calculat- 
ing methods  and  modeling  of  wave  conditions  are 
presently  finding  increased  use  in  the  USSR  for 
solving  various  practical  problems.  (Knapp- 
USGS) 
W72-04024 


WAVE  ACTION  AND  BREAKWATER  LOCA- 
TION SUPERIOR  ENTRY,  DULUTH-SUPERIOR 


HARBOR,  SUPERIOR,  WISCONSIN,  HYDRAU- 
LIC MODEL  INVESTIGATION, 

Waterways  Experiment  Station,  Vicksburg,  Miss. 
H.  B.  Wilson. 

Available  from  NTIS,  Springfield,  Va  22151  AD- 
728  095,  $3.00  in  paper  copy;  $0.95  in  microfiche. 
Army  Engineer  Waterways  Experiment  Station 
Technical  Report  No  2-616,  January  1963.  75  p,  1 
fig,  33  plate,  11  tab,  6  ref. 

Descriptors:  *Waves  (Water),  *Lake  Superior, 
"Model  studies,  'Breakwaters,  *Navigation, 
Ships,  Storms,  Retaining  walls,  Engineering  struc- 
tures, Harbors. 

The  Superior  Harbor  Basin  and  ore  docks,  Superi- 
or Entry  and  outer  harbor,  and  enough  of  adjacent 
areas  of  Lake  Superior  to  ensure  accurate  simula- 
tion of  approaching  waves  were  reproduced  in  a 
l:150-scale  model  equipped  with  wave-generating 
and  wave-height-measuring  devices.  The  model 
was  used  to  determine  the  optimum  length  and  lo- 
cation of  breakwaters  lakeward  of  Superior  Entry 
that  would  provide,  at  minimum  cost,  protection 
against  storm  waves  for  ships  navigating  the  entry 
or  berthed  at  the  Great  Northern  Railway  ore 
docks  opposite  the  entry  in  the  inner  harbor.  The 
plan  was  also  required  to  satisfy  navigation 
requirements.  It  was  concluded  that  a  single 
detached  breakwater  900  ft  long,  aligned  N55  deg 
W,  with  its  easterly  (outer)  end  located  2100  ft 
lakeward  of  the  existing  entrance  and  300  ft 
southeast  of  the  center  line  of  navigation  approach 
channel,  would  provide  the  desired  degree  of  pro- 
tection. (Woodard-USGS) 
W72-04049 
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WATER  POLLUTION  FROM  OIL  SPILLS  CAN 
BE  PREVENTED. 

For  primary  bibliographic  entry  see  Field  05G. 
W72-03749 


ARRESTER  PROTECTION  OF  HIGH  VOLT- 
AGE DC  TRANSMISSION  SYSTEM  CON- 
VERTER TERMINALS, 

General  Electric  Co.,  Pittsfield,  Mass. 
J.  S.  Kresge,  E.  C.  Sakshaug,  and  S.  A.  Miske,  Jr. 
Institution  of  Electrical  and  Electronics  Engineers 
Transactions,  Power  Applications  Systems,  Vol 
PAS-90,  No  4,  p  1555-1562,  July-Aug  1971.  8  p,  10 
fig,  4  ref,  append,  disc. 

Descriptors:  'Direct  current,  Extra  high  voltage, 
Transmission  lines,  'Converters  (Electrical), 
'Protection  (Electrical),  'Lightning  arresters, 
'Electrical  design,  Electrical  faults,  Electric 
discharges,  Bus  (Electrical),  Transmission  (Elec- 
trical). 

Identifiers:  'Electric  converter  stations,  'Bipolar 
transmission  lines,  Pacific  Northwest-Southwest 
Intertie,  Sparkover,  Surge  diverters,  Lightning 
protection,  Over  voltage. 

Proper  coordination  and  protection  of  d-c  con- 
verter stations  can  be  attained  only  through  the 
cooperative  efforts  of  systems  engineers  and  ar- 
rester designers.  This  has  been  the  case  during  the 
development  of  protective  applications  for  a-c 
systems  and,  because  of  the  lack  of  practical  field 
experience,  is  particularly  pertinent  to  HVDC 
systems.  From  an  energy  standpoint,  the  duty 
required  of  d-c  arresters  can  be  severe  for  HVDC 
converter  stations  involving  series-connected 
valve  groups  feeding  long  transmission  lines.  To 
design  arresters  that  will  provide  adequate  protec- 
tion, designers  must  be  aware  of  the  conditions 
under  which  the  arresters  may  be  required  to 
operate.  The  specification,  design,  and  testing  of 
arresters  for  the  HVDC  Pacific  Northwest- 
Southwest  Intertie  are  discussed.  A  description  of 
the  overvoltage  events  affecting  arrester  design 
and  the  resulting  specifications  is  included.  Basic 
d-c  arrester  design  problems  and  the  techniques 
used  to  overcome  them  are  reviewed.  (USBR) 
W72-03919 
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Field  08-ENGINEERING  WORKS 
Group  8C— Hydraulic  Machinery 


SIX  MONTHS  EXPERIENCE  WITH  A  PRES- 
SURE SEWER  SYSTEM  DEMONSTRATION, 

New  York  State  Dept.  of  Environmental  Conser- 
vation, Albany.  Environmental  Quality  Research 
and  Development  Unit.  ,.ncrk 

For  primary  bibliographic  entry  see  Field  05D. 
W72-03962 

DETROIT  AIMS  FOR  SAVINGS  WITH  PURE 
OXYGEN  AERATION, 

Detroit  Metro  Water  Dept. ,  Mich. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-03972 

8E.  Rock  Mechanics  and 
Geology 

A  LARGE  CYLINDRICAL  DREDGE, 

Akademiya  Nauk  SSSR,  Moscow.  Institut  Oke- 
anologii.  „ 

L.  A.  Filippov,  I.  A.  Kraush,  M.  S.  Barash,  V.  M. 
Lavrov,  and  L.  V.  Dmitriyev. 
Okeanologiya,  Vol  11,  No  1,  p  140-142,  January- 
February  1971.  2  fig. 

Descriptors:  'Dredging,  'Sampling,  Oceans, 
Design,  Mechanical  equipment.  Rock. 

A  new  dredge  has  been  designed  to  collect  coarse 
clastic  material  from  ocean  bottoms,  or  to  detach 
samples  from  rock  projections.  The  dredge  is  a 
steel  cylinder,  1000  mm  in  diameter,  1500  mm 
long,  with  12  mm  thick  walls,  two  12  mm  thick 
rings  welded  to  the  outside  for  strength,  and 
rounded  teeth  (blades)  cut  into  the  forward  part  of 
the  dredge  which  is  the  end  of  the  cylinder.  The 
cylindrical  dredge,  which  was  fitted  for  shipboard 
operation,  was  successfully  tested  on  the  R/V 
Akademik  Kurchatov.  The  advantages  over  bot- 
tom grabs  or  the  rectangular  dredge  are  a  smaller 
contact  area  with  the  substrate  and  relatively  large 
weight  to  sink  into  the  bed  to  engage  rock  projec- 
tions firmly  or  to  scrape  up  rock  fragments.  The 
teeth  on  the  cylindrical  dredge  are  relatively  weak 
projections  of  the  forward  edge  of  the  cylinder 
which  can  bend  backwards  to  prevent  breakage. 
The  volume  from  a  single  dredging  was  1 .7  cu  m 
and  weighed  5  tons.  (Jefferis-Battelle) 
W72-03564 

8F.  Concrete 

MODEL  INVESTIGATION  OF  THE  STATIC 
BEHAVIOR  OF  A  NEW  TYPE  OF  TRUSSED 
CELLULAR  FRAME,  c    M  ftfin 

For  primary  bibliographic  entry  see  Field  08B. 
W72-03914 

TUNNEL  LINING  WITH  PUMPED  CONCRETE, 

L.  H.  Tuthill. 

Journal  of  the  American  Concrete  Institute, 
Proceedings,  Vol  68,  No  4,  p  252-262,  Apr  1971. 1 1 
p,  10fig,6ref. 

Descriptors:  "Tunnel  lnings,  'Concrete  mixes, 
'Tunnel  construction,  Construction  methods,  Poz- 
zolans,  Gradation,  Preventive  maintenance,  Con- 
struction equipment,  Tunnels,  Concrete  construc- 
tion, Pumps,  Construction  joints,  Vibration, 
Concrete  technology. 

Identifiers:  Pumped  concrete,  Tunnel  inverts,  In- 
ternal vibrating,  Slip  forms,  Slump,  Crushed 
stone. 

Satisfactory  concrete  placement  in  tunnel  linings 
can  be  achieved  by  using  the  proper  equipment, 
concrete  mix,  and  construction  procedures. 
Concrete  for  the  tunnel  invert  should  be  placed 
first  unless  the  invert  is  essentially  horizontal  from 
side  to  side.  The  invert  concrete  should  be  placed 
using  a  slip-form  and  have  about  a  2-1/2-in  slump. 
Rigorous  sandblasting  of  the  joint  between  the  in- 
vert and  the  sidewalls  assures  a  fully  bonded 
monolithic  joint.  The  slump  of  the  sidewall  and 


crown  concrete  depends  upon  the  construction 
procedures  used.  In  many  situations,  a  concrete 
pump  is  better  than  pneumatic  equipment  for  plac- 
ing tunnel  lining.  ACI  613-54  and  the  USBR 
Concrete  Manual  are  recommended  as  guides  for 
obtaining  pumped  concrete  mix  proportions.  The 
concrete  mix  must  contain  enough  mortar  to  keep 
the  coarse  aggregate  separated  and  enough  fines  to 
keep  the  pipe  lubricated.  Proper  procedures  must 
be  used  to  consolidate  the  tunnel  lining  concrete. 
Equipment  maintenance  is  essential  to  avoid 
delays  in  pumping  operations.  (USBR) 
W72-03921 


potential  for  the  crack  propagation  of  stress  corro- 
sion cracking  in  boiling  35%  MgC12  solution.  The 
critical  potential  can  vary,  depending  on  the 
degree  of  occlusion  on  the  anode.  The  critical 
potential  seems  to  be  determined  mainly  by  the 
hydrogen  ion  concentrations  inside  the  occluded 
anodes.  The  critical  potential  for  pit  growth  was 
not  as  affected  by  the  environmental  factor  as  the 
pitting  potential.  (Knapp-USGS) 
W72-03853 


MECHANIZATION  OF  CONCRETE  MIX  COM- 
PACTION DURING  CONSTRUCTION  OF 
LARGE  DAMS, 

E.  V.  Lavrinovich,  A.  Ya.  Luskin,  and  N.  Ya. 

Tsukerman. 

Hydrotechnical  Construction,  No  1,  p  18-23,  Jan 

1971.  6  p,  6  fig,  6  tab,  3  ref. 

Descriptors:  Dams,  Mechanization,  'Construction 
methods,  'Vibrators  (Mechanical),  Foreign 
research,  Densification,  Concretes,  'Compaction, 
Dam  construction,  Costs,  'Concrete  construction, 
•Concrete  dams.  Mass  concrete,  'Concrete  plac- 
ing. Concrete  technology. 

Identifiers:  'Concrete  compaction,  Leveling,  Out- 
put, Segregation. 

Studies  of  mechanized  equipment  vs.  hand-held 
vibrators  for  compacting  nonreinforced  concrete 
showed  a  decrease  in  the  unit  volume  cost  by  a 
factor  of  from  2  to  9  in  favor  of  mechanization. 
Compaction  equipment  investigated  included:  (1) 
light  hand-held  single-shaft  vibrators,  (2) 
strengthened  hand-held  single-shaft  vibrators,  (3) 
powerful  tractor-  or  crane-held  single-shaft  vibra- 
tors, (4)  planar  vibroradiators,  and  (5)  horizontal 
continuous  vibrators.  Increasing  the  power  of  the 
single-shaft  vibrator  results  in  an  increase  in  the 
hourly  compaction  output,  but  the  overall  cost 
savings  is  offset  by  the  high  cost  of  suspending  the 
vibrator.  Greater  power  single-shaft  vibrators 
have  other  shortcomings:  vibrations  are  in- 
adequately transmitted,  and  concrete  mixes 
become  segregated.  A  planar  vibroradiator  con- 
sists of  a  rigid  plate  caused  to  vibrate  perpendicu- 
lar to  its  plane  by  2  single-shaft  vibrators.  The 
zone  of  action  of  the  planar  vibroradiator  is  from 
1.5  to  2  times  greater  than  for  2  independently 
operating  single-shaft  vibrators  of  equal  size. 
Horizontal  continuous  compactors  are  ordinary 
single-shaft  vibrators  equipped  with  devices  for 
drawing  them  horizontally  through  a  layer  of 
concrete  mix.  (USBR) 
W72-03924 

8G.  Materials 


CRITICAL  POTENTIAL  FOR  GROWTH  OF  LO- 
CALIZED CORROSION  OF  STAINLESS  STEEL 
IN  CHLORIDE  MEDIA, 

Akinomoto  Co.  Inc.,  Kawasaki  (Japan).  Central 

Research  Labs. 

T.  Suzuki,  and  Y.  Kitamura. 

Corrosion,  Vol  28,  No  1,  p  1-6,  January  1972.  14 

fig,  12  ref. 

Descriptors:  'Corrosion,  'Chlorides,  'Chemical 

potential,     'Electrolysis,     'Pitting    (Corrosion), 

Desalination,  Metallurgy,  Saline  water,  Corrosion 

control. 

Identifiers:  'Stainless  steel. 

Investigations  were  carried  out  to  determine  the 
critical  potentials  for  the  growth  of  localized  cor- 
rosion on  Type  316  and  Type  316L  stainless  steel 
in  chloride  media  using  artificial  specimens  having 
the  macroscopic  local  anode  separated  from  the 
cathode.  The  critical  potential  value  for  the  pitting 
in  0.5  NaCl  solution  at  70  C  was  approximately  - 
0.25  V  to  a  saturated  calomel  electrode,  and  that 
for  the  crevice  corrosion  was  about  -0.36  V  SCE. 
Crevice  corrosion  was  nearly  equal  to  the  critical 


EFFECTTVE  GRAIN  SIZE  AND  UNIFORMITY 
COEFFICIENTS  ROLE  IN  PERFORMANCE  OF 
INTERMITTENT  SAND  FILTERS, 

New  York  State  Dept.  of  Environmental  Conser- 
vation, Albany.  Environmental  Quality  Research 
and  Development  Unit. 
For  primary  bibliographic  entry  see  Field  05D. 
W72-03963 


MEASURING    WATER     PERMEABILITY    OF 
MASONRY  WALLS, 

Naval  Civil  Engineering  Lab.,  Port  Hueneme, 

Calif. 

For  primary  bibliographic  entry  see  Field  08A. 

W72-04036 


81.  Fisheries  Engineering 


ORIFICE  PLACEMENT  IN  GATEWELLS  OF 
TURBINE  INTAKES  FOR  BYPASSING  JU- 
VENILE FISH  AROUND  DAMS, 

National  Marine  Fisheries  Service,  Seattle,  Wash. 
Kenneth  L.  Liscom. 

Trans  Amer  Fish  Soc.  100  (2):  319-324.  DJus.  1971. 
Identifiers:  Bypassing,  Dams,  Fish  Gatewells,  In- 
takes, Juvenile,  Oncorhynchus-Kisutch,  Oncor- 
hynchus-Spp,  Oncorhynchus-Tshawytscha,  Ori- 
fice, Placement,  Salmo-Gairdneri,  Turbine. 

Four  locations  of  an  orifice  within  a  turbine  intake 
gatewell  were  tested  to  determine  which  was  the 
most  effective  in  facilitating  the  passage  of  fin- 
gerling  Pacific  salmon  (Oncorhynchus  spp.)  and 
steelhead  trout  (Salmo  gairdneri)  from  the  gateweD 
into  an  adjoining  trash  sluice.  The  orifice  positions 
tested  with  natural  light  were:  center  of  gatewell, 
1.5-m  depth;  corner  of  gatewell,  1.5-m  depth; 
center  of  gatewell,  4.6-m  depth  and  corner  of 
gatewell,  4.6-m  depth.  Hatchery-reared  coho  sal- 
mon (O.  kisutch)  placed  in  the  gatewell  and  wild 
Chinook  salmon  (O.  tshawytscha)  and  steelhead 
trout  that  migrated  downstream  and  entered  the 
gatewell  were  used  to  evaluate  response  to  dif- 
ferent placements.  The  most  effective  location 
was  in  the  corner  of  the  gatewell  at  a  depth  of  ■ 
m.  Changes  from  natural  to  artificial  lighting  did 
not  improve  passage.  A  darkened  gatewell  with  ar- 
tificial light  over  the  orifice  did  affect  passage  effi- 
ciency, however,  and  should  receive  careful  atten- 
tion in  any  future  application  of  a  gatewell  bypasi 
system.-Copyright  1971,  Biological  Abstracts, 
Inc. 
W72-03795 

09.  MANPOWER,  GRANTS 
AND  FACILITIES 

9A.  Education  (Extramural) 

WATER  RESOURCES  RESEARCH  INTERESTS 
IN  THE  COLLEGES  AND  UNIVERSITIES  OF 
NORTH  CAROLINA.  _■ 

North  Carolina  State  Univ..  Raleigh.  Watei 
Resources  Research  Inst. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-206  127,  $3.00  in  paper  copy. 
$0.95  in  microfiche.  Water  Resources  Research  In- 
stitute Report  No.  3  (Revised).  UNC-WRRI-71-03. 
July  1 ,  1971 .  41  p.  OWRR  A-999-NC  (25). 
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SCIENTIFIC  AND  TECHNICAL  INFORMATION— Field  10 


Descriptors:  'North  Carolina,  'Education,  *U- 
niversities,  'Colleges,  Schools  (Education),  En- 
gineering education,  Training,  'Projects,  Pro- 
grams, "" 


INVENTORY 


OF 


ACTIVE 


WATER 


'Water  Resources  Development. 


An  inventory  is  presented  of  water-related 
research  interests  in  the  following  North  Carolina 
colleges  and  universities:  Consolidated  University 
of  North  Carolina-North  Carolina  State  University 
at  Raleigh,  University  of  North  Carolina  at  Chapel 
Hill,  University  of  North  Carolina  at  Charlotte, 
University  of  North  Carolina  at  Greensboro, 
University  of  North  Carolina  at  Wilmington; 
Campbell  College,  Chowan  College,  Duke  Univer- 
sity, East  Carolina  University,  Guilford  College, 
North  Carolina  Central  University  at  Durham,  St. 
Andrews  Presbyterian  College  at  Laurinburg  and 
Western  Carolina  University.  This  report  is 
revised  annually.  (Howells-North  Carolina) 
W72-03535 


INVENTORY  OF         ACTIVE  WATER 

RESOURCES      RESEARCH      PROJECTS      IN 
NORTH  CAROLINA. 

North    Carolina    State    Univ.,    Raleigh.    Water 

Resources  Research  Inst. 

For  primary  bibliographic  entry  see  Field  09D. 

W72-03536 


MAINE     FOUNDATION      MARKS     TWENTY 
YEARS  OF  EDUCATION  AND  RESEARCH. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-03725 

9D.  Grants,  Contracts,  and 
Research  Act  Allotments 


WATER  RESOURCES  RESEARCH  INTERESTS 
IN  THE  COLLEGES  AND  UNIVERSITIES  OF 
NORTH  CAROLINA. 

[North    Carolina    State    Univ.,    Raleigh.    Water 

Resources  Research  Inst. 

For  primary  bibliographic  entry  see  Field  09A. 

W72-03535 


RESOURCES      RESEARCH      PROJECTS      IN 
NORTH  CAROLINA. 

North    Carolina    State    Univ.,    Raleigh.    Water 

Resources  Research  Inst. 


Available  from  the  National  Technical  Informa- 
tion Service  as  PB-206  228,  in  paper  copy,  $0.95  in 
microfiche.  Water  Resources  Research  Institute 

Report  No.  4  (Revised),  UNC-WRRI-71-04,  July 
1 ,  1971 ,  103  p.  OWRR  A-999-NC  (26). 

Descriptors:  'North  Carolina,  'Education, 
Universities,  Colleges,  Training,  'Projects,  'In- 
dustries, Programs,  'Federal  government,  'State 
governments,  'Water  Resources  Development. 

This  report  summarizes  all  water-related  studies 
and  research  currently  underway  in  North 
Carolina.  It  includes  federal  and  state  agencies, 
private  industry,  and  all  of  the  State's  senior  col- 
leges and  universities.  Project  summaries  include 
organization,     investigator     (for     universities), 

descriptions,  and  starting  and  estimated  comple- 
tion dates.  (Howells-North  Carolina) 
W72-03536 


THE  CURRENT  STATUS  OF  RESEARCH  ON 

WATER  AND  SALT  SOLUTIONS, 

Carnegie-Mellon  Univ.,  Pittsburgh,  Pa. 

For  primary  bibliographic  entry  see  Field  01 B. 

W72-03773 

10.  SCIENTIFIC  AND 
TECHNICAL  INFORMATION 

CARBONATION  IN  SODIUM  BASE  PULPING 


LIQUID  RECOVERY  PROCESSES, 

For  primary  bibliographic  entry  see  Field  05D. 
W72-03633 


ARID-LANDS  INFORMATION  IN  UNITED 
STATES  GOVERNMENT-SPONSORED  INDEX- 
ING TOOLS:  WHAT.  WHERE.  WHEN.  HOW, 

Arizona  Univ.,  Tucson.   Office  of  Arid-Lands 

Research. 

For  primary  bibliographic  entry  see  Field  03F. 

W72-03674 


A         REGIONAL         BIBLIOGRAPHY         OF 
CALCRETE, 

Oxford  Univ.  (England).  School  of  Geography. 
For  primary  bibliographic  entry  see  Field  03F. 
W72-03675 


GLACIOLOGICAL  LITERATURE. 

For  primary  bibliographic  entry  see  Field  02C. 
W72-03881 


CYBERNETIC  AND  GENERAL-SYSTEM  AP- 
PROACHES TO  URBAN  AND  REGIONAL 
SCIENCE:  A  REVIEW  OF  THE  LITERATURE, 

Manchester  Univ.,  (England).  Centre  for  Urban 

and  Regional  Research. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-03953 


BIBLIOGRAPHY      OF      WATER      QUALITY 
RESEARCH  PROJECT  REPORTS. 

Environmental  Protection  Agency,  Washington,  D 

C.  Office  of  Research  and  Monitoring. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-04032 


INTRACELLULAR  PH, 

North    Carolina    Univ.,    Chapel    Hill.    Dental 

Research  Center. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-04057 


WATER:      PURD7ICATION      AND      DECON- 
TAMINATION, A  DDC  BIBLIOGRAPHY. 

Defense  Documentation  Center,  Alexandria,  Va. 
For  primary  bibliographic  entry  see  Field  05D. 
W72-04058 
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SUBJECT  INDEX 


2-4-D 

Miscible  Displacement  of  2,4-D  Herbicide  Dur- 
ing Constant  Liquid  Flow  Velocity  into  Initially 
Dry  Soils, 

W72-03563  5B 

ABRASION 

Submicroscopic  Frosting  on  Eolian  and  Sub- 
aqueous Quartz  Sand  Grains, 
W72-04035  2J 

ABSORPTION 

Miscible  Displacement  of  2,4-D  Herbicide  Dur- 
ing Constant  Liquid  Flow  Velocity  into  Initially 
Dry  Soils, 

W72-03563  5B 

Rapid  Uptake  of  Mercuric  Ion  by  Goldfish, 
W72-03646  5C 

ACCOUNTING  ASPECTS 

Some   Social   Accounting   Aspects   of   Water 
Resource  Use  and  Control, 
W72-03951  6B 

ACID  MIND  WASTES 

Microbiological    Treatment    of    Acid     Mine 
Drainage  Waters. 
W72-04100  5D 

ACID  MINE  WATER 

Influence     of    Acid     Mine     Water    on    the 
Microflora  of  Sewage, 
W72-03531  5B 

Control  of  Mine  Drainage  from  Coal  Mine 
Mineral  Wastes  Phase  I  -  Hydrology  and  Related 
Experiments, 

W72-03785  5B 

Feasibility  Study,  Upper  Meander  Creek  Mine 
Drainage  Abatement  Project. 
W72-04101 


W72-03748 


5F  W72-03973 


5D 


ACID-TOLERANT  BACTERIA 

Influence    of    Acid     Mine     Water    on 
Microflora  of  Sewage, 
W72-03531 

ACID-TOLERANT  MICROORGANISMS 

Influence     of    Acid     Mine     Water    on 
Microflora  of  Sewage, 
W72-03531 


5G 

the 
5B 

the 
5B 


4CIDS 

Lime  Acid  Reaction  for  Water  Stabilization, 
W72-04082  5F 

\COUSTICS 

Isopachous  Mapping  of  the  Lower  Patuxent 
Estuary  Sediments  by  Continuous  Seismic  Profil- 
ng  Techniques, 

W72-03574 


VCTION-ORIENTED  RESEARCH 

Urban  Studies  and  Action  Research, 
W72-03949 


2J 


6B 


jkCTIVATED  CARBON 

I  Use  of  Activated  Carbon  to  Prevent  Water 

iupply  Contamination, 

:  W72-03641  5G 

;  Detergents  and  Other  Contaminants  in  Water 
upplies-1960, 
!  W72-0370O  5A 

|  Manganese  Removal  by  Oxidation  with  Potassi- 
im  Permanganate, 

i  W72-037I8  5F 

! 

\  Activated  Carbon  for  Treatment  of  Conditions 
ttributed  to  Synthetic  Detergents, 


Treatment   Application   Points   for   Activated 
Carbon, 
W72-03829  5F 

Effect  of  Fish  Poisons  on  Water  Supplies,  Part 
3  -  Field  Study  at  Dickinson, 
W72-03831  5C 

Operating  Experiences  at  Philadelphia  Subur- 
ban Treatment  Plants, 
W72-03923  5F 

ACTIVATED  SDLICA 

Experience  with  Anthracite-Sand  Filters, 
W72-03704  5F 

Chemical  Interaction  of  Dissolved  Silica  with 
Iron  (II)  and  (III), 
W72-04006  5F 

ACTIVATED  SLUDGE 

Evaluation  of  Mixing  in  Aeration  Tanks, 
W72-03620  5D 

Phosphorus   Removal   by   Chemical   Addition 
During  Secondary  Treatment, 
W72-03732  5D 


Nonzoolgloeal 
Zoogloeas, 

W72-03743 


Bacteria       in 


Wastewater 
5D 


Continuing     Studies     in     the     Removal     of 
Phosphorous  by  the  Activated  Sludge  Process, 
W72-03967  5c 

Detroit  Aims  for  Savings  with  Pure  Oxygen 
Aeration, 
W72-03972  5D 

Turbine  Aeration  as  a  Modification  of  an  Exist- 
ing Activated  Sludge  Process, 
W72-04053  5D 

Liberty,    South    Carolina,    Textile    Finishing 
Waste, 
W72-04074  5D 

ACTIVITY  ANALYSIS 

Quantitative  Water  Resource  Basin  Planing:  An 
Analysis  of  the  Pecos  River  Basin,  New  Mexico, 
W72-03767  6B 

ADJUNCTIVE  PLANNING 

Adjunctive  Planning  and  Urban  Development 
Policy, 
W72-03954  6B 

ADMINISTRATION 

Professional        Styles        in        Government: 
Touchstones  for  the  New  Policy  Scientist, 
W72-03937  6E 

Evaluation  of  Water  Quality  Monitoring  Pro- 
grams in  California. 

W72-03957  5A 

Cooperative   Studies   for   Preparation   of   the 
Chicago  Metropolitan  Area  River  Basin  Plan. 
W72-03966  6B 

An  Analysis  of  the  Law  Governing  Six 
Selected  Washington  Water-Oriented  Special  Dis- 
tricts, Commentary  on  Improving  the  Flood-As- 
sociated Activities  of  the  State  of  Washington 
Department  of  Water  Resources, 

W72-03971  6E 

Pollution  Control  Program  for  the  Detroit  Re- 
gional Watershed. 


The  Northwest  Ohio  Water  Development  Plan. 
W72-03976  6D 

Annual  Report,  1969-1970. 

W72-03977  5D 
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Littoral  Transport  and  Energy  Relationships. 


NATIONAL  RESEARCH  CENTRE,  CAIRO 
(EGYPT).  GENETICS  AND  CYTOLOGY  LAB. 

Some  Technological  Characters  of  the  Soviet 
Barbadense  Cotton  Varieties  Cultivated  under 
the  Conditions  of  the  UAR, 
W72-03693  3F 


NATIONAL  RESEARCH  COUNCIL  OF 
CANADA,  OTTAW  A  (ONTARIO).  DIV.  OF 
BIOLOGY. 

Health  Aspects  of  Land  Disposal  of  Municipal 

Waste-Water  Effluents, 

W72-03816  5D 

NATURE  CONSERVANCY,  LONDON 
(ENGLAND). 

Ecological  Evaluation  of  Land  for  Planning 

Purposes, 

W72-03936  6B 

NATURFORSCHENDE  GESELLSCHAFT  IN 
ZURICH  (SWITZERLAND). 
GLETSCHERKOMMISSION  DER  SCHW'EIZ. 

Changes  in  the  Behavior  of  the 
Unteraargletscher  in  the  Last  125  Years, 
W72-03889  2C 

NAVAL  CIVIL  ENGLNEERESG  LAB.,  PORT 
HUENEME,  CALIF. 

Scour  Around  a  Circular  Cylinder  Due  to  Wave 

Motion, 

W72-03600  2J 

Measuring  Water  Permeability  of  Masonry 

Walls. 

W72-04036  8A 

NAVAL  OCEANOGRAPHIC  OFFICE, 
WASHINGTON,  D.C. 

Isopachous  Mapping  of  the  Lower  Patuxent 
Estuary  Sediments  by  Continuous  Seismic 
Profiling  Techniques. 
W72-03574  2J 

NAVAL  OCEANOGRAPHIC  OFFICE. 
W  ASHLNGTON,  D.C. 

Geology  of  a  Newly  Discovered  Seamounl  in 
the  New  England  Seamount  Chain, 
W72-C4031  2J 

NAVAL  ORDNANCE  LAB.,  SILVER  SPRING, 

MD. 
Ultramicro  Analysis  of  Explosives  in  Sea 
Water. 
W72-04037  5A 

NEBRASKA  FORESTRY  AND  PARK 
COMIVUSSION,  LINCOLN. 

Growth  and  Condition  of  the  Carp  and  the 
River  Carpsucker  in  an  Altered  Environment  in 
Western  Kansas, 
W72-03789  2H 

NEBRASKA  UNTV.,  LINCOLN.  DEPT.  OF  CIVIL 
ENGINEERING. 

Some  Long  Run  Effects  of  W  ater-pricing 

Policies, 

W72-Q3682  6C 

NEBRASKA  UNIV.,  LINCOLN.  DEPT.  OF 
HORTICULTURE  AND  FORESTRY. 

Techniques  for  Measuring  Plant  Drought 
Stress. 
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NEBRASKA  UNIV.,  LINCOLN.  ENGINEERING 
RESEARCH  CENTER. 

BOD  Determination  for  Industrial 

Wastewaters, 

W72-03739  5D 

NEPTUNE  MICROFLOC,  INC.,  CORVALLIS, 
)REG. 

Coagulation  Control, 

W72-04005  5F 

High-Rate  Sedimentation  in  Water  Treatment 

Works, 

W72-04013  5F 

sEVADA  UNIV.,  LAS  VEGAS.  DEPT.  OF 
HOLOGY. 

Summer  Foods  of  the  Cyprinid  Fish  Semotilus 

Atromaculatus, 

W72-0379O  21 

JEW  HAMPSHIRE  UNIV.,  DURHAM.  DEPT. 
)F  ECONOMICS. 

A  Survey  of  New  Hampshire  Water  Law,  III: 

The  Revised  Statutes  Annotated, 

W72-03765  6E 

JEW  HAMPSHIRE  UNIV.,  DURHAM.  WATER 
(ESOURCES  RESEARCH  CENTER. 

Economic  Analysis  of  Public  Water  Supply  in 

the  Piscataqua  River  Watershed, 

W72-03764  6B 

<EW  HAMPSHIRE  WATER  POLLUTION 
:OMMISSION,  CONCORD. 

Bacterial  Reductions  in  the  Chlorination  of 
Sewage,  Report  No.  2,  Laconia  Sewage 
Treatment  Plant  Effluent  Quality  Record. 
W72-03981  5D 

1EW  MEXICO  INST.  OF  MINING  AND 
rECHNOLOGY,  SOCORRO.  HYDROLOGY 
SECTION. 

Dynamic  Programming  Model  and  Quantitative 
Analysis,  Roswell  Basin,  New  Mexico, 
W72-03770  2F 

JEW  MEXICO  STATE  UNIV.,  UNIVERSITY 
•ARK.  DEPT.  OF  AGRICULTURAL 
ECONOMICS. 

An  Economic  Land  Classification  of  the 
Irrigated  Cropland  in  the  Pecos  River  Basin, 
New  Mexico, 
W72-03769  6B 

JEW  MEXICO  STATE  UNIV.,  UNIVERSITY 
'ARK.  DEPT.  OF  CIVIL  ENGINEERING. 

Management  Alternatives  in  the  Use  of  the 
Water  Resources  of  the  Pecos  River  Basin  in 
New  Mexico, 
W72-03771  6A 

JEW  MEXICO  STATE  UNIV.,  UNIVERSITY 
»ARK.  WATER  RESOURCES  RESEARCH  INST. 

Decision  Models  for  Minimizing  the  Cost 
Information  on  Error  in  Estimating  Benefit- 
Water  Relationships  with  Special  Applications 
to  Irrigation, 
W72-03988  6B 

<EW  MEXICO  STATE  UNIVERSITY, 
JNIVERSITY  PARK.  ENGINEERING 
EXPERIMENT  STATION. 

Controlling  Factors  in  Methane  Fermentation, 


NEW  MEXICO  UNIV.,  ALBUQUERQUE.  DEPT. 
OF  ECONOMICS. 

Quantitative  Water  Resource  Basin  Planing:  An 

Analysis  of  the  Pecos  River  Basin,  New 

Mexico, 

W72-03767  6B 

Economic  Feasibility  of  Increasing  Pecos  Basin 
Water  Supplies  Through  Reduction  of 
Evaporation  and  Evapotranspiration, 
W72-03768  3B 

NEW  YORK  STATE  AGRICULTURAL 
EXPERIMENT  STATION,  GENEVA. 

Defoliation  of  Bean  Seedlings  by  Injury  from 

Rain, 

W72-03808  3F 

NEW  YORK  STATE  COLL.  OF 
AGRICULTURE,  ITHACA. 

The  Effect  of  Fish  Predation  on  the 

Zooplankton  of  Ten  Adirondack  Lakes,  with 

Particular  Reference  to  the  Alewife,  Alosa 

Pseudoharengus, 

W72-03788  2H 

NEW  YORK  STATE  DEPT.  OF 
ENVUtONMENTAL  CONSERVATION, 
ALBANY.  ENVIRONMENTAL  QUALITY 
RESEARCH  AND  DEVELOPMENT  UNIT. 

Six  Months  Experience  with  a  Pressure  Sewer 

System  Demonstration, 

W72-03962  5D 

Effective  Grain  Size  and  Uniformity 
Coefficient's  Role  in  Performance  of 
Intermittent  Sand  Filters, 
W72-03963  5D 

Chemical-Physical  Treatment  for  Waterford, 

N.Y.,  Progress  Report  1 , 

W72-03964  5D 

NEW  YORK  STATE  DEPT.  OF  HEALTH, 
ALBANY. 

Deep-Well  Injection  of  Wastewater, 
W72-04068     '  5E 

NORGES  TEKNISKE  HOEGSKOLE, 
TRONDHEIM. 

Use  of  Volcanoes  for  Determination  of 
Direction  of  Littoral  Drift, 

W72-03591  2J 

NORTH  AMERICAN  ROCKWELL  CORP., 
DOWNEY,  CALIF. 

Coastal  Bathymetric  Plotting  -  Final  Report, 
W72-04045  7C 

NORTH  CAROLINA  STATE  UNTV.,  RALEIGH. 
W  ATER  RESOURCES  RESEARCH  INST. 

Water  Resources  Research  Interests  in  the 
Colleges  and  Universities  of  North  Carolina. 
W72-03535  9A 

Inventory  of  Active  Water  Resources  Research 

Projects  in  North  Carolina. 

W72-03536  9D 

NORTH  CAROLINA  UNIV.,  CHAPEL  HILL. 
DENTAL  RESEARCH  CENTER. 

Intracellular  pH, 

W72-04057  5D 

NORTH  CAROLINA  UNIV.,  CHAPEL  HILL. 
SCHOOL  OF  PUBLIC  HEALTH. 

Water  Supply  and  Treatment  in  Three 
European  Countries, 


NORTHWESTERN  UNIV.,  EVANSTON,  ILL. 

Urban  Studies  and  Action  Research, 
W72-03949  6B 

NORTHWESTERN  UNIV.,  EVANSTON, 
ILLINOIS.  ENVIRONMENTAL  HEALTH 
ENGINEERING. 

Coagulation  of  Activated  Carbon  Suspensions, 
W72-03614  5D 

NOVI  SAD  UNTV.  (YUGOSLAVIA). 
AGRICULTURAL  RESEARCH  INST. 

Effect  of  CCC  on  some  Morphological  and 
Physiological  Traits  and  Yield  of  Wheat  Under 
a  Semiarid  Climate, 
W72-03694  3F 

OAK  RIDGE  NATIONAL  LAB.,  TENN. 

An  Underwater  Survey  System  for 
Radionuclide-Tagged  Sediment  Tracing, 
W72-03583  2J 

OAK  RIDGE  NATIONAL  LAB.,  TENN. 
INSTRUMENTATION  AND  CONTROLS  DIV. 

Processing  and  Analysis  of  Radioisotopic  Sand 

Tracer  (Rist)  Study  Data, 

W2-03584  2J 

OAK  RIDGE  NATIONAL  LAB.,  TENN. 
ISOTOPES  DEVELOPMENT  CENTER. 

A  Survey  system  for  use  in  Tracing 

Radionuclide-Tagged  Sediment  in  the  Marine 

Environment, 

W72-03523  5B 

OHIO  DEPT.  OF  NATURAL  RESOURCES, 
COLUMBUS.  DIV.  OF  WATER. 

Ground  Water  for  Planning  in  Northwest  Ohio, 
A  Study  of  the  Carbonate  Rock  Aquifers. 
W72-03975  6D 

OHIO  STATE  UNIV.,  COLUMBUS.  DEPT.  OF 
AGRICULTURAL  ENGINEERING. 

A  Fundamental  Mathematical  Simulation  of 

Watersheds, 

W72-0391 1  2A 

OHIO  STATE  UNIV.,  COLUMBUS.  DEPT.  OF 
AGRONOMY. 

Canfield  Silt  Loam,  and  Fragiudalf:  I. 

Macromorphological,  Physical,  and  Chemical 

Properties, 

W72-03839  2G 

OHIO  STATE  UNIV.,  COLUMBUS.  WATER 
RESOURCES  CENTER. 

Removal  of  Trace  Metals  by  Foam  Separation 

Processes, 

W72-04009  5F 

OHIO  STATE  UNIV.  RESEARCH 
FOUNDATION,  COLUMBUS.  INST.  OF  POLAR 
STUDD2S. 

Screen  Temperatures  and  10m  Temperatures, 
W72-03885  2C 

OKLAHOMA  CORP.  COMMISSION, 
OKLAHOMA  CITY. 

Petroleum  Pollution  Abatement, 

W72-03801  5G 

OLD  DOMINION  UNIV.,  NORFOLK,  VA.  INST. 
OF  OCEANOGRAPHY. 

Anatomy  of  a  Shore  Face  Ridge  System,  False 
Cape,  Virginia, 
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OLD  DOMINION  WATER  CORP.,  HOPEWELL, 
VA. 

Quality  Improvements  Resulting  from 

Industrial  Needs  at  Hopewell, 

W72-03822  5F 

ONTARIO  PAPER  CO.  LTD.,  THOROLD 
(ONTARIO). 

Three-Stage  Program  at  Ontario  Paper  to 

Eliminate  Pulping  Waste  Organics. 

W72-03736  5D 


ONTARIO  RESEARCH  FOUNDATION, 
SHERIDAN  PARK. 

Application  of  Reverse  Osmosis  to 
Electroplating  Waste  Treatment, 
W72-03632 


ONTARIO  WATER  RESOURCES 
COMMISSION,  TORONTO  (ONTARIO). 

Removal  of  Algae  by  Microstrainers, 
W72-03824 
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5F 


OREGON  STATE  UNIV.,  CORVALLIS.  DEPT. 
OF  CIVIL  ENGINEERING. 

Sublte  Aspects  of  Eco-System  Management, 
W72-03723  6G 

OREGON  STATE  UNIV.,  CORVALLIS.  DEPT. 
OF  ENTOMOLOGY. 

Production  and  Bioenergetic  Role  of  the  Midge 
Glyptotendipes  Barbipes  (Staeger)  in  a  Waste 
Stabilization  Lagoon, 
W72-03556  5C 

OREGON  STATE  UNIV.,  CORVALLIS.  DEPT. 
OF  FOREST  ENGINEERING. 

The  Forest  Environment-Problems  and 

Promises, 

W72-03720  4A 

OREGON  STATE  UNIV.,  CORVALLIS.  WATER 
RESOURCES  RESEARCH  INST. 

A  Compilation  of  Flood  Abatement  Projects  in 

Oregon, 

W  72-04093  4D 


Prediction  of  Seasonal-Low  Streamflow, 

Quantities, 

W72-04094 


2E 


Problems  and  Issues  of  Implementing  the 
Federal  Water  Project  Recreation  Act  (PL  89- 
72)  in  the  Pacific  Northwest  (Phase  I), 
W72-04095  6E 

OWENS-ILLINOIS  INC.,  BIG  ISLAND,  VA. 

New  Wastewater  Treatment  System  Shows 

High  Fiber  Recovery  Rates. 

W72-03737  5D 

OXFORD  UNIV.  (ENGLAND).  SCHOOL  OF 
GEOGRAPHY. 

A  Regional  Bibliography  of  Calcrete, 
W72-03675  3F 

PAPAGO  OFFICE  OF  ECONOMIC 
OPPORTUNITY,  SELLS,  ARIZ. 

The  Papago  Cattle  Economy:  Implications  for 
Economic  and  Community  Development  in 
Arid  Lnds, 
W72-03656  3F 

PAPUA  AND  NEW  GUINEA  UNIV.,  PORT 
MORESBY.  (NEW  GUINEA). 

Streamlines  in  Two-Dimensional  Laminar 
Branch  Flows, 


PARMA  UNIV.  (ITALY). 

Acantharia  in  the  Atlantic  Ocean,  Their 

Abundance  and  Preservation, 

W72-03560  5A 

PASSAIC  VALLEY  SEWERAGE  COMlvDSSION, 
NEWARK,  N.J. 

A  Procedure  for  Treatment  and  Disposal  of 

Waste  Water  Sludge, 

W72-04066  5D 

PENNSYLVANIA  STATE  UNIV.,  UNIVERSITY 
PARK.  DEPT.  OF  CIVIL  ENGINEERING. 

Seasonal  Occurrence  of  Annual  Floods  on 

Small  Pennsylvania  Watersheds, 

W72-03875  2E 

PENNSYLVANIA  STATE  UNIV.,  UNIVERSITY 
PARK.  DEPT  OF  GEOCHEMISTRY  AND 
MINERALOGY;  AND  PENNSYLVANIA  STATE 
UNIV.,  UNIVERSITY  PARK.  MATERIALS 
RESEARCH  LAB. 
Seasonal  Fluctuations  in  the  Chemistry  of 
Limestone  Springs:  A  Possible  Means  for 
Characterizing  Carbonate  Aquifers, 
W72-03867  2K 

PENNSYLVANIA  UNIV.,  PHILADELPHIA. 
DEPT.  OF  CITY  AND  REGIONAL  PLANNING. 

Generating  Projects  for  Urban  Research, 
W72-03927  6B 

PERMUTIT  CO.,  SILVER  SPRING,  MD. 

Automatic  Valveless  Gravity  Filters, 
W72-04102  5F 

PFAUDLER  CO.,  ROCHESTER,  N.Y. 

Recovery  of  Plating  Wastes:  Selection  of 

Lowest  Cost  Evaporator, 

W72-03636  5D 


Case  Histories  of  Plating  Waste  Recovery 

Systems, 

W72-03757 
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PHILADELPHIA  SURBURBAN  WATER  CO., 
BRYN  MAWR,  PA. 

Operating  Experiences  at  Philadelphia 

Suburban  Treatment  Plants, 

W72-03923  5F 

PHILLIPS  SCIENTIFIC  CORP., 
BARTLESVILLE,  OKLA. 

Summary  of  Roswell  Test  Bed  Plant  Reports 

(1963-1968). 

W72-03775  3A 

PLANNING  RESEARCH  CORP.,  LOS 
ANGELES,  CALIF. 

A  Systems  Analysis  of  Applications  of  Earth 
Orbital  Space  Technology  to  Selected  Cases  in 
Water  Management  and  Agriculture. 
W72-03685  6A 

A  Systems  Analysis  of  Applications  of  Earth 
Orbital  Space  Technology  to  Selected  Cases  in 
Water  Management  and  Agriculture. 
W72-03686  6A 

POLISH  ACADEMY  OF  SCIENCES,  WARSAW . 
INST.  OF  GEOLOGICAL  SCIENCE. 

The  Gobi  Desert  of  Mongolia:  Geographic 
Description  and  Prospects  for  Land  Use  on  the 
Basis  of  Soil,  Vegetation,  Hydrology,  and 
Climate, 


POMEROY,  JOHNSTON  AND  BAILEY, 
PASADENA,  CALIF. 

Sanitary  Sewer  Design  for  Hydrogen  Sulfide 

Control, 

W72-03630  5D 

PUBLIC  HEALTH  SERVICE,  CHICAGO,  ILL. 

Study  of  Short  Filter  Runs  with  Lake  Michigan 

Water, 

W72-03726  5F 

PUBLIC  HEALTH  SERVICE,  CINCINNATI, 
OHIO.  WATER  SUPPLY  AND  POLLUTION 
BRANCH. 

Taste  Threshold  Concentrations  of  Metals  in 

Drinking  Water, 

W72-03585  5F 

PUBLIC  HEALTH  SERVICE,  WASHINGTON, 
D.C. 

Advances  in  the  Use  of  Fluospar  for 

Fluoridation, 

W72-03724  5F 

PUERTO  RICO  NUCLEAR  CENTER, 
MAYAGUEZ. 

Distribution  of  C,  H,  N,  P,  Fe,  Mn,  Zn,  Ca,  Sr, 
and  Sc  in  Plankton  Samples  Collected  Off 
Panama  and  Columbia, 
W72-04059  5A 

RAND  CORP.,  SANTA  MONICA,  CALIF. 

Pollution  Control  in  Steelmaking:  Fact  or 

Fiction, 

W72-03856  5G 

RESEARCH  COUNCIL  OF  ALBERTA, 
EDMONTON. 

River  Bed  Transport  Related  to  Meander 

Migration  Rates, 

W72-04025  2J 

RESEARCH  STATION  FOR  ISLAND  AND 
COAST  PROTECTION,  NORDERNEY  (WEST 
GERMANY). 

Observation  of  Sediment  Motion  by 

Underwater-Television, 

W72-03575  2J 

RESOURCES  FOR  THE  FUTURE,  INC., 
WASHINGTON.  D.C. 

Decision-Making  in  Common  Property 

Resources, 

W72-03934  6B 

RESOURCES  FOR  THE  FUTURE, 
WASHINGTON,  D.C.  LAND  USE  AND 
MANAGEMENT  PROGRAM. 

Social  and  Institutional  Obstacles  to 
Agricultural  Development  of  Arid  Lands  in  the 
Middle  East, 
W72-03653  3F 

REX  CHAINBELT,  INC.,  MILWAUKEE,  WIS. 
ECOLOGY  DIV . 

Quality  of  Stormwater  Drainage  from  Urban 

Land, 

W72-03995  5B 

RHODE  ISLAND  UNIV.,  KINGSTON.  WATER 
RESOURCES  CENTER. 

Groundwater  Pollution  in  Rhode  Island:  A 

Study  of  Law  and  Administration, 

W72-03761  6E 

RICE  UNIV..  HOUSTON.  TEX.  DEPT  OF 
ENVIRONMENTAL  ENGINEERING. 

Mass-Transfer  Effects  in  Maintaining  Aerobic 
Conditions  in  Film-Flow  Reactors. 
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RIDDICK  (THOMAS  M.)  AND  ASSOCIATES, 
SEW  YORK. 

Zeta  Potential  and  Its  Application  to  Difficult 

Waters, 

W72-03702  5F 

RIJKSWATERSTAAT-DELTADTENST,  THE 
1AGUE  (NETHERLANDS).  COASTAL 
RESEARCH  DEPT. 

The  History  of  the  Dutch  Coast  in  the  Last 

Century, 

W72-03576  2J 

The  Dynamics  of  a  Coast  with  a  Groyne 

System, 

W72-03592  2J 

tOBERT  A.  TAFT  SANITARY  ENGINEERING 
ENTER,  CINCINNATI,  OHIO. 

Algae  and  Other  Interference  Organisms  in 
Water  of  the  South  Central  United  States, 
W72-03562  5F 

Evaluation  of  Laboratory  Methods  for  Analysis 

of  Heavy  Metals  in  Water, 

W72-03719  5A 

Algae  and  Other  Interference  Organisms  in 

Water  Supplies  of  California, 

W72-03746  5A 

Viruses,  Amebas  and  Nematodes  and  Public 

Water  Supplies, 

W72-03823  5F 

Effect  of  Fish  Poisons  on  Water  Supplies,  Part 

2-  Odor  Problems, 

W72-03828  5C 

Effect  of  Fish  Poisons  on  Water  Supplies,  Part 

3  -  Field  Study  at  Dickinson, 

W72-03831  5C 

Effectiveness  of  Water  Treatment  Processes  in 

Virus  Removal, 

W72-03833  5F 

Bactericidal  Effect  of  Low  Concentrations  of 

Silver, 

W72-03838  5F 

OBERT  A.  TAFT  SANITARY  ENGINEERING 
ENTER,  CINCINNATI,  OHIO.  CINCINNATI 
ATER  RESEARCH  LAB. 

Use  of  Pilot  Filters  to  Predict  Optimum 

Chemical  Feeds, 

W72-04017  5F 

Removal  of  Poliovirus  1  from  Secondary 

Effluents  by  Lime  Flocculation  and  Rapid  Sand 

Filtration, 

W72-04018  5F 

OSENSTIEL  SCHOOL  OF  MARINE  AND 
TMOSPHERIC  SCIENCE,  MIAMI,  FLA. 

Effect  of  Pressure  on  Sulfate  Ion  Association 

in  Sea  Water, 

W72-03868  2K 

OSTOCK  UNIV.  (EAST  GERMANY). 
ISTITUT  FUER  HYGIENE. 

Studies  on  the  Artificial  Radioactivity  of  Fish 
in  1967  and  1968. 


W72-03818  5B 

RUTGERS  -  THE  STATE  UNTV.,  NEW 
BRUNSWICK,  N.J.  DEPT.  OF 
ENVmONMENTAL  RESOURCES. 

A  Chance-Constrained  Approach  to  the 

Conjunctive  Use  of  Surface  Waters  and 

Groundwaters, 

W72-03681  4A 

RUTGERS-THE  STATE  UNIV.,  NEW 
BRUNSWICK,  N.J.  DEPT.  OF  URBAN 
PLANNING  AND  POLICY  DEVELOPMENT. 

Variations  in  Behavior  of  Planning  Agencies, 
W72-03950  6E 

RUTGERS  -  THE  STATE  UNTV.,  NEW 
BRUNSWICK,  N.J.  WATER  RESOURCES 
RESEARCH  INST. 

Oxygen  Regeneration  of  Polluted  Rivers:  The 

Delaware  River, 

W72-03779  5G 

Oxygen  Regeneration  of  Polluted  Rivers:  The 

Passaic  River. 

W72-03780  5G 

RUTGERS  UNIV.,  NEW  BRUNSWICK,  N.J. 
DEPT.  OF  ENVIRONMENTAL  SCD2NCES. 

Nonzoolgloeal  Bacteria  in  Wastewater 

Zoogloeas, 

W72-03743  5D 

SACRAMENTO  CITY  DTV.  OF  WATER  AND 
SEWERS,  CALIF. 

Annual  Report,  1969-1970. 

W72-03977  5D 

SAINT  ANDREWS  UNTV.  (SCOTLAND). 
SCHOOL  OF  PHYSICAL  SCIENCES. 

Frontal  Recession  of  Sermikavsak,  West 

Greenland, 

W72-03882  2C 

SAINT  LOUIS  COUNTY  WATER  CO., 
UNIVERSITY  CITY,  MO. 

Effects  of  Accumulated  Lime-Softening  Slurry 

on  Magnesium  Reduction, 

W72-03722  5F 

SAINT  LOUIS  UNIV.,  MO. 

Electrical  Phenomena  Accompanying  the  Phase 
Change  of  Dilute  KC1  Solutions  into  Single 
Crystals  of  Ice, 
W72-03884  2K 

SAN  FERNANDO  VALLEY  STATE  COLL., 
NORTHRTDGE,  CALIF. 

Hopi  Colonization  on  the  Colorado  River, 
W72-03708  3F 

SANITARY  ENGINEERING  CONSULTANT, 
ANN  ARBOR,  MICH. 

Evaluating  the  Taste  and  Odor  Control 

Problem, 

W72-03683  5F 

SANTA  CRUZ  WATER  DEPT.,  CALIF. 

Telemetering:  Five  Utilities'  Experiences, 
W72-03922  7B 
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Aldrin,  Dieldrin  Endrin  and  Their  Metabolites, 
W72-03545  5C 

WISCONSIN  UNIV.,  MADISON.  DEPT.  OF 
MATHEMATICS. 

Studies  in  Double  Asymptotics  and  Stratified 

Fluid  Flow, 

W72-03991  2E 

WISCONSIN  UNIV.,  MADISON.  DEPT.  OF  SOU. 
SCIENCE. 

Insecticide  Adsorption  by  Lake  Sediments  as  a 

Factor  Controlling  Insecticide  Accumulation  in 

Lakes, 

W72-04081  5C 

WISCONSIN  UNTV.,  MADISON.  DEPT.  OF 
URBAN  AND  REGIONAL  PLANNING;  AND 
WISCONSIN  UNTV.,  MADISON.  DEPT.  OF 


AGRICULTURAL  ECONOMICS. 

Water  Resources  Policy  in  Wisconsin: 

Problems  of  a  Metropolitan  Region,  Volume 

III, 

W72-O4078  6B 

WISCONSIN  UNTV.,  MADISON.  DEPT.  OF 
WATER  CHEMISTRY;  AND  WISCONSIN 
UNIV.,  MADISON.  DEPT.  OF  SOIL  SCIENCE. 

Plant-Available  Phosphorus  Status  of  Lakes, 
W72-03742  5C 

WISCONSIN  UNTV.,  MADISON.  INST.  FOR 
ENVIRONMENTAL  STUDIES. 

Water  Resources  Policy  in  Wisconsin:  Flood 

Plain  Management,  Volume  TV, 

W72-O4080  6F 

WISCONSIN  UNTV.,  MADISON.  WATER 
RESOURCES  CENTER. 

Multiplication  of  Clostridium  Botulinum  Type 
E  in  the  Great  Lakes  -  Case  Study  of  Green 
Bay,  Wisconsin, 
W72-03528  5C 

Computer  and  Physical  Models  for  Solving 
Subsurface  Problems  in  Hydrology, 
W72-03990  2F 

WISCONSIN  UNTV.,  MILWAUKEE. 

Adjunctive  Planning  and  Urban  Development 

Policy, 

W72-03954  6B 

WOODS  HOLE  OCEANOGRAPHIC 
INSTITUTION,  MASS. 

Continuous  Cultures  of  Natural  Populations  of 

Phytoplankton  in  Dilute,  Treated  Sewage 

Effluent, 

W72-03549  5C 

Oxygen  Isotope  Fractionation  Between 

Biogenic  Silica  and  Ocean  Water, 

W72-03869  2K 

WORLD  HEALTH  ORGANIZATION,  SEOUL 
(KOREA).  JAPANESE  ENCEPHALITIS 
VECTOR  RESEARCH  UNIT. 

Summary  of  Field  Trials  in  1964-69  in  Rangoon, 
Burma,  of  Organophosphorus  Larvicides  and 
Oils  Against  Culex  Pipiens  Fatigans  Larvae  in 
Polluted  Water, 
W72-03813  5G 

WYOMING  UNTV.,  LARAMIE.  WATER 
RESOURCES  RESEARCH  INST. 

Water  Resource  Observatory  Solar  Radiation 

Data-Water  Years  1970  and  1971, 

W72-03989  7C 

YALE  UNTV.,  NEW  HAVEN.  CONN.  DEPT.  OF 
PHYSICS. 

The  Everglades:  Wilderness  Versus  Rampant 
Land  Development  in  South  Florida, 
W72-03955  5G 
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A-2 


ABSTRACT  SOURCES 


Source 


Accession  N  um  ber 


Total 


A.     Center  of  Competence 


University  of  Texas,  Wastewater  Treatment  and 
Man  agement 


University  of  Wisconsin,  Eutrophication 

University  of  Washington,  Water  Quality  Requirements 
for  Aquatic  0  rganisms 

AEC  Oak  Ridge  National  Laboratory,  Nuclear 
Radiation  and  Safety 

B  at  el  I  e  Memorial  Institute,  Methods  for  Chemical 
and  Biological  Identification  and  Measurement 
of  Pollutants 


American  Water  Works   Association  Research 
Foundation,  Public  Water  Supply  Treatment 
Technology 


W7  2-03  5 15- 
0  3610- 
03618- 
03641- 
03725, 
03727- 
037  43- 
03747, 
03749- 
03757, 
04051- 
04073- 
04076, 
0  408  5- 
04097- 
04103 


03516 
03616 
03639 
03651 

03741 
03744 

03755 

0  4071 
0  4074 

0  409  2 
04101 


107 


W72-03530 
W72-03520 

W72-03521--03524 


W72-03541, 

03543-03552 
03554--03561 
03563--03564 
03567-03568 


W72-03542, 
0356  5- 
03585, 
0  36  40, 
03683, 
03689, 
03698- 
03702- 
0  37  16- 
03722, 
0  37  26, 
03745 
03748, 
0  37  59, 
0  38  22- 
0  38  26, 
03828- 
0  38  38, 
0  39  16 , 
03960- 
03999- 
0  40  7  2, 
04082, 
0  410  2 


03562 
•03566 
03617 
03679 
03687 

03700 
•0  370  7 
•037  19 

0  37  24 

-03746 
0  37  56 

-03824 

■0  38  34 

0  39  23 
0  3961 
0  40  19 
04075 
0  409  6 


23 


74 


University  of  Chicago,  Metropolitan  Water  Resources 
M  anagem  en t 


W72-03553, 

039  26-03956 
0  399  4 


33 


B-1 


ABSTRACT  SOURCES 


Sou  rce 


Accession  N  urn  ber 


Total 


A.     Center  of  Competence  (Cont'd) 


U.   S.  Geological  Survey,  Hydrology 


University  of  Wisconsin,  Water  Resources  Economics 
University  of  Arizona,  Arid  Lands  Water  Resources 


Cornell  University,  Policy  Models  for  Water  Resources 
Systems 


University  of  Florida,  Eastern  U.  S.  Water  Law 
Bureau  of  Reclamation,  Engineering  Works 


W72-03569--03584 
03586-03609 
03840 --0  3911 
03995, 
0  40  20  -0  40  50 

W7  2-03996 

W72-03652--O3675 
0  369  2--0  369  7 
0370  1, 

03708--03715 
03720-03721 
037  23,  03758 

W72-0  3676-03678 
036  80-03682 
03684-0  3686 
03688, 
03690-0369  1 

W72-03517--035J9 

W7  2-0  39  12-039  15 
03917-03922 
0  39  24-0  392  5 


144 


43 


12 


3 
12 


B.     State  Water  Resources  Research  Institutes 

Arizona  Water  Resources  Research  Center 
Wisconsin  Water  Resources  Center 

Hawaii  Water  Resources  Research   Center 

West  Virginia  Water  Research  Institute 

South  Dakota  Water  Resources  Institute 

Kansas  Water  Resources  Research  Institute 

Oregon  Water  Resources  Research  Institute 

North  Carolina  Water  Resources  Research  Institute 

Washington  Water  Research  Center 

California  Water  Resources  Center 

Virginia  Water  Resources  Research  Center 

Alaska  Institute  of  Water  Resources 

New  Hampshire  Water  Resources  Research  Center 


W72-03527 

W72-03528,  03742 
03990-0  3993 
0  407  7-0  4081 

W72-03529,  03762 

W72-03531 
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As  the  Nation's  principal  conservation  agency,  the  Department  of  the 
Interior  has  basic  responsibilities  for  water,  fish,  wildlife,  mineral,  land, 
park,  and  recreational  resources.  Indian  and  Territorial  affairs  are  other 
major  concerns  of  America's  "Department  of  Natural  Resources." 

The  Department  works  to  assure  the  wisest  choice  in  managing  all  our 
resources  so  each  will  make  its  full  contribution  to  a  better  United 
States-now  and  in  the  future. 


FOREWORD 


Selected  Water  Resources  Abstracts,  a  semimonthly  journal,  includes  abstracts 
of  current  and  earlier  pertinent  monographs,  journal  articles,  reports,  and 
other  publication  formats.  The  contents  of  these  documents  cover  the  water- 
related  aspects  of  the  life,  physical,  and  social  sciences  as  well  as  related 
engineering  and  legal  aspects  of  the  characteristics,  conservation,  control,  use, 
or  management  of  water.  Each  abstract  includes  a  full  bibliographical  citation 
and  a  set  of  descriptors  or  identifiers  which  are  listed  in  the  Water  Resources 
Thesaurus.  Each  abstract  entry  is  classified  into  ten  fields  and  sixty  groups 
similar  to  the  water  resources  research  categories  established  by  the  Com- 
mittee on  Water  Resources  Research  of  the  Federal  Council  for  Science  and 
Technology. 

WRSIC  IS  NOT  PRESENTLY  IN  A  POSITION  TO  PROVIDE  COPIES  OF  DOCU- 
MENTS ABSTRACTED  IN  THIS  JOURNAL.  Sufficient  bibliographic  information 
is  given  to  enable  readers  to  order  the  desired  documents  from  local  libraries 
or  other  sources. 

Selected  Water  Resources  Abstracts  is  designed  to  serve  the  scientific  and 
technical  information  needs  of  scientists,  engineers,  and  managers  as  one 
of  several  planned  services  of  the  Water  Resources  Scientific  Information 
Center  (WRSIC).  The  Center  was  established  by  the  Secretary  of  the  Interior 
and  has  been  designated  by  the  Federal  Council  for  Science  and  Technology 
to  serve  the  water  resources  community  by  improving  the  communication  of 
water-related  research  results.  The  Center  is  pursuing  this  objective  by  co- 
ordinating and  supplementing  the  existing  scientific  and  technical  information 
activities  associated  with  active  research  and  investigation  program  in  water 
resources. 

To  provide  WRSIC  with  input,  selected  organizations  with  active  water  resources 
research  programs  are  supported  as  "centers  of  competence"  responsible  for 
selecting,  abstracting,  and  indexing  from  the  current  and  earlier  pertinent 
literature  in  specified  subject  areas. 

Additional  "centers  of  competence"  have  been  established  in  cooperation  with 
the  Environmental  Protection  Agency.  A  directory  of  the  Centers  appears  on 
inside  back  cover. 

Supplementary  documentation  is  being  secured  from  established  discipline- 
oriented  abstracting  and  indexing  services.  Currently  an  arrangement  is  in 
effect  whereby  the  BioScience  Information  Service  of  Biological  Abstracts 
supplies  WRSIC  with  relevant  references  from  the  several  subject  areas  of 
interest  to  our  users.  In  addition  to  Biological  Abstracts,  references  are  acquired 
from  Bioresearch  Index  which  are  without  abstracts  and  therefore  also  appear 
abstractless  in  SWRA.  Similar  arrangements  with  other  producers  of  abstracts 
are  contemplated  as  planned  augmentation  of  the  information  base. 

The  input  from  these  Centers,  and  from  the  51  Water  Resources  Research 
Institutes  administered  under  the  Water  Resources  Research  Act  of  1964,  as 
well  as  input  from  the  grantees  and  contractors  of  the  Office  of  Water  Re- 
sources Research  and  other  Federal  water  resources  agencies  with  which  the 


Center  has  agreements  becomes  the  information  base  from  which  this  journal 
is,  and  other  information  services  will  be,  derived;  these  services  include 
bibliographies,  specialized  indexes,  literature  searches,  and  state-of-the-art 
reviews. 

Comments  and  suggestions  concerning  the  contents  and  arrangements  of  this 
bulletin  are  welcome. 

Water  Resources  Scientific  Information  Center 
Office  of  Water  Resources  Research 
U.S.  Department  of  the  Interior 
Washington,  D.  C.  20240 
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SELECTED  WATER  RESOURCES  ABSTRACTS 


01.  NATURE  OF  WATER 
1A.  Properties 


THE  PROTON  AFFINITY  OF  WATER, 

Rice  Univ.,  Houston.  Dept.  of  Chemistry. 
S.  L.  Chong,  R.  A.  Myers,  Jr.,  and  J.  L.  Franklin. 
Available  from  NTIS,  Springfield,  Va.  22151  as 
AD-730  471,  $3.00  paper  copy;  $0.95  microfiche. 
Purdue  University  Project  Squid  Technical  Report 
(Rice-11-PU),  September  1971.  10  p,  2  tab,  9  ref. 
NR-098-038;  ONR  N00014-67-A-0226-0005. 

Descriptors:  *Water  chemistry,  *Ions,  'Isotropy, 
Analytical  techniques,  Laboratory  tests,  Spec- 
trometers, Free  energy. 

Identifiers:  'Proton  affinity  of  water,  Reaction 
rate. 

By  employing  elevated  pressures  in  the  ion  source 
of  a  quadrupole  mass  filter,  D3S  (  +  )  did  not 
transfer  a  deuteron  to  D20  and  D30  (  +  )  transferred 
a  deuteron  to  D2S.  Studies  were  carried  out  in 
most  instances  under  conditions  where  the  reac- 
tant  ion  undergoes  30-60  collisions  before  reacting. 
Thus,  most  excess  energy  was  removed.  The 
transfer  of  deuteron  from  D30  (+)  to  D2S  goes  to 
equilibrium  with  an  equilibrium  constant  of  14.4 
which  corresponds  to  a  heat  of  reaction  of  1.8 
kcal/mole.  From  this  the  proton  affinity  of  water 
was  determined  to  be  168  kcal/mole.  (Woodard- 
USGS) 
W72-04533 


EFFECTS  OF  TRACE  ADDITIVES  AND  IMPU- 
RITIES ON  THE  PROPERTIES  OF  HIGH  PURI- 
TY WATER, 

Army  Engineer  Reactors  Group,  Fort  Belvoir,  Va. 
For  primary  bibliographic  entry  see  Field  05C. 

W72-04554 


IB.  Aqueous  Solutions  and 
Suspensions 


ELECTROCHEMICAL  BEHAVIOR  OF  THE 
BORON  ANODE  IN  AQUEOUS  SOLUTIONS, 

National  Aeronautics  and  Space  Administration, 

Cleveland,  Ohio.  Lewis  Research  Center. 

B.S.DelDuca. 

Available  from  NTIS,  Springfield,  Va.  22151,  as 

NASA    TND    6589.    National    Aeronautics    and 

Space    Administration    technical    note,    January 

1972.  16  p,  7  fig,  5  tab,  13  ref. 

Descriptors:  Electrochemistry,  *Boron,  'Anodes, 
•Oxidation,  'Aqueous  solutions,  Sodium  com- 
pounds, Nitrates,  Hydrogen  ion  concentration, 
Diffusion,  Acidity,  Alkalinity,  Water  chemistry, 
Chemical  reactions. 
Identifiers:  Boron  anode,  Oxidation  potential. 

The  electrochemical  oxidation  of  p-type  boron  in 
0.2  N  NaN03  solutions  of  pH  0.4  to  13.1  was  stu- 
died by  galvanostatic  techniques.  The  capacitance 
of  the  electrode,  Tafel  slopes,  and  a  limited  analy- 
sis of  reaction  mechanism  are  reported.  The 
anodic  dissolution  in  acid  solution  is  a  charge- 
transfer-limited  one-electron  reaction  to  form  a 
monovalent  species  in  the  overpotential  region  of 
0.25  to  0.70  V.  The  dissolution  in  basic  solution  is 
most  probably  a  one-electron  charge-transfer  reac- 
tion from  a  monovalent  to  divalent  species  involv- 
ing three  hydroxy!  ions.  Open  circuit  potentials 
were  mixed  potentials,  probably  due  to  hydrogen 
formation  at  open  circuit  but  not  contributing  to 
the  electrochemical  reaction  at  the  applied  over- 
potential.  Exchange  currents,  estimated  by  ex- 
trapolation of  the  Tafel  line  to  the  standard  oxida- 
tion potential  for  the  boron  reaction,  were  of  the 
order  of  0.000001  A/  sq.  cm  in  acid  solution  and  10 
to  the  minus  12th  power  A/sq.  cm  in  basic  solution. 
The  reaction  order  of  the  rate  determining  acidic 
and  basic  reactions  was  determined  with  regard  to 
the  concentrations  of  H+  and  OH-.  The  level  of  il- 
lumination had  no  effect  on  the  electrochemical 
behavior  of  the  electrode.  (Woodard-USGS) 


W72-04173 


THERMODYNAMIC   PROPERTIES  OF  AQUE- 
OUS SOLUTIONS  AT  HIGH  TEMPERATURES, 

Westinghouse  Electric  Corp.,  Pittsburgh,  Pa. 
Chia-tsun  Liu,  and  W.  T.  Lindsay,  Jr. 
For  sale  by  the  Superintendent  of  Documents,  U. 
S.  Government  Printing  Office,  Washington,  D.  C. 
20402  Price  SI. 75.  Office  of  Saline  Water  Research 
and  Development  Progress  Report  No.  722, 
December  1971.  124  p,  26  fig,  38  tab,  46  ref.  Con- 
tract No.  14-01-0001-2126. 

Descriptors:  'Sodium  chloride,  'Vapor  pressure, 
'Thermodynamics,  'Aqueous  solutions,  Sea 
water,  Magnesium  compounds,  Entropy,  Enthal- 
py, Physicochemical  properties,  Electrolytes, 
Ions,  Thermal  capacity,  Boiling,  Sulfates,  Salts, 
Solubility,  Osmosis. 
Identifiers:  Activity,  Magnesium  chloride. 

Osmotic  coefficients  in  aqueous  salt  solutions 
have  been  determined  by  vapor-pressure  lowering 
measurements  at  temperatures  from  75  deg  to  300 
deg  C.  Measurements  on  sodium  chloride  solu- 
tions were  carried  out  at  concentrations  from  ap- 
proximately 4  molal  up  to  saturation,  thereby 
completing  the  thermodynamics  of  the  sodium 
chloride-water  system.  Activity  coefficients  have 
been  obtained  for  sodium  chloride  and  many  im- 
portant thermodynamic  functions  have  been  cal- 
culated for  water  and  salt  for  the  complete  concen- 
tration range.  Uniquely  precise  solubility  data  of 
sodium  chloride  were  obtained  at  temperatures  up 
to  300  deg  C.  The  system  magnesium  chloride- 
water  was  studied  at  temperatures  from  75  deg  to 
300  deg  C  at  concentrations  1.6  m  to  5.2  m.  The 
system  magnesium  sulfate-water  was  studied  at 
temperatures  from  75  deg  to  175  deg  C  at  concen- 
trations 0.4  to  1.5  molal.  Measurements  were  ob- 
tained on  the  system  sodium-magnesium-chloride- 
sulfate-water  for  an  ionic  composition  simulating 
sea  water  at  concentration  factors  1.5  to  10  times 
normal  sea  water  at  temperatures  75  deg  to  300  deg 
C.  Boiling  point  elevations  calculated  from  these 
results  are  compared  with  previous  estimates  that 
were  based  on  less  extensive  data.  (OSW-Ab- 
stract) 
W72-04354 

02.  WATER  CYCLE 
2A.  General 


STUDIES  IN  THE  APPLICATION  OF  DIGITAL 
SIMULATION  TO  URBAN  HYDROLOGY, 

Hydrocomp  International,  Palo  Alto,  Calif. 
N.  H.  Crawford. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-206  715,  S3.00  in  paper  copy, 
S0.95  in  microfiche.  Completion  Report,  Sep- 
tember 1971.  100  p,  24  fig,  17  tab,  13  ref,  4  append. 
OWRRC-2159  (No  3375)  (1). 

Descriptors:  'Urbanization,  'Model  studies, 
'Hydrologic  data,  'Data  storage  and  retrieval, 
Mathematical  models,  Storm  runoff,  Floods,  Data 
collections,  Digital  computers,  Hydrologic  budget, 
Water  balance,  Hydrologic  cycle,  Illinois,  Texas, 
California. 

Identifiers:  'Sensitivity  study,  'Urban 
watersheds,  Simulation,  Waller  Creek  (Tex),  Echo 
Park  (Calif),  Boneyard  Creek  (111). 

The  sensitivity  of  the  Hydrocomp  Simulation  Pro- 
gram to  changes  in  data  interval,  number  of  ra- 
ingages  and  watershed  definition  was  studied 
using  data  from  Waller  Creek,  Austin,  Texas; 
Boneyard  Creek,  Champaign-Urbana,  Illinois;  and 
Echo  Park,  Los  Angeles,  California.  The  lack  of 
adequate  hydrometeorological  data  severely  ham- 
pered the  study.  None  of  the  rainfall  data  were 
available  in  a  computer  compatible  form  and  ex- 
tensive data  reduction  was  done  from  the  recorder 
charts.  The  simulated  response  of  Boneyard  Creek 
was  very  insensitive  to  a  change  from  15-minute  to 


60-minute  rainfall  values  and  to  a  change  from  3 
raingages  to  only  1  raingage.  The  Waller  Creek 
results  were  quite  sensitive  to  changes  in  number 
of  gages  and  also  to  changes  in  time  interval.  The 
Echo  Park  results  indicated  the  need  for  5-minute 
or  shorter  time  interval  rainfall  for  the  very  small 
and  steep  watersheds.  The  difficulty  in  finding 
suitable  data  indicates  that  more  attention  must  be 
given  to  collecting  and  reducing  urban  hydrologic 
data  in  computer  compatible  form. 
W72-04123 


ELECTROMAGNETIC    DISPERSION    CURVES 
FOR  NATURAL  WATERS, 

Hawaii     Univ.,     Honolulu.     Water     Resources 

Research  Center. 

L.  K.  Lepley,  and  W.  M.  Adams. 

Water  Resources  Research,  Vol  7,  No  6,  p  1538- 

1547,  December  1971.  24  fig,  5  ref.  OWRR  B-015- 

HI. 

Descriptors:    'Remote   sensing,    'Radar,    'Radio 
waves,  'Electromagnetic  waves,  'Water  proper- 
ties, Salinity,  Electrolytes,  Albedo,  Water  tem- 
perature. 
Identifiers:  'Electromagnetic  dispersion. 

The  dispersion  curves  of  the  electromagnetic  pro- 
perties of  water  to  radiation  of  1  to  13,000 
megahertz  at  normal  incidence  were  computed  and 
plotted  for  39  salinity  and  temperature  combina- 
tions. These  graphs  show  that  the  frequency 
dispersion  of  the  reflectance  of  radio  energy  in  the 
1-1,000  megahertz  band  at  normal  incidence  to  a 
smooth  water  surface  is  strongly  influenced  by  the 
salinity  of  the  water.  The  spectral  signature  can  be 
used  as  a  measure  of  water  salinity  as  distin- 
guished from  water  temperature.  These  curves 
should  be  of  value  to  workers  in  remote  sensing, 
hydrology,  and  limnology.  (Knapp-USGS) 
W72-04160 


ANNUAL   REPORT   OF   ACTIVITIES   DURING 
FISCAL  YEAR  1971. 

Maine  Univ.,  Bangor.  Water  Resources  Center. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-04261 


ESTIMATION  OF  LAKE  FLUSHING  RATES 
FOR  W  ATER  QUALITY  CONTROL  PLANNING 
AND  MANAGEMENT, 

Maine  Univ.,  Orono.  Water  Resources  Research 
Center. 

Warren  Wiessman,  Jr. 

Proceedings,  Workshop-Conference  on  reclama- 
tion of  Maine's  dying  lakes  held  at  University  of 
Maine,  Bangor,  March  24-25,  1971,  p  50-66.  4  fie, 
23  ref. 

Descriptors:    'Lakes,    'Model   studies,    'Mathe- 
matical models,  Planning,  Water  quality  control, 
Maine,  Hydrologic  budget,  Water  circulation.  Dif- 
fusion. 
Identifiers:  'Flushing  rates. 

The  water  budget  of  lakes  and  mahematical  water 
quality  models  are  reviewed.  The  development  of 
input  prediction  equations  requires  monitoring  of 
mixing,  thermal  conditions,  currents,  and  other 
factors.  Attention  is  called  to  the  difficulties  con- 
nected with  exacting  circulation  analyses  and  the 
development  of  corresponding  mathematical 
models  of  practical  significance.  An  emphasis  is 
placed  on  the  value  of  rough  estimates  in  water 
quality  control  planning.  An  estimate  of  both  the 
maximum  and  minimum  flushing  rates  is  used  as 
an  illustration.  (See  also  W72-04279)  (Wilde- 
Wisconsin) 
W72-04283 


GEOLOGY,  HYDROLOGY,  AND  QUALITY  OF 
WATER  IN  THE  MADERA  AREA,  SAN 
JOAQUIN  VALLEY, 

Geological    Survey,    Menlo    Park,    Calif.    Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  02F. 


Field  02— WATER  CYCLE 
Group  2A — General 


W72-04334 


RAINFALL-RUNOFF  INVESTIGATIONS  IN 
THE  DENVER  METROPOLITAN  AREA, 
COLORADO, 

Geological  Survey,  Denver,  Colo. 

For  primary  bibliographic  entry  see  Field  04C. 

W72-04513 


ESTIMATION  OF  PROBABILITY  DISTRIBU- 
TION PARAMETERS  BY  GROUPS  OF  CORRE- 
LATED HYDROLOGIC  SERIES  (OB  OTSENKE 
PARAMETROV  RASPREDELENIYA 

VEROYATNOSTEY  PO  GRUPPAM  KORRE- 
LYATIVNO  SVYAZANNYKH 

GIDROLOGICHESKIKH  RYADOV), 
Gosudarstvennyi  Gidrologicheskii  Institut,  Lenin- 
grad (USSR). 

For  primary  bibliographic  entry  see  Field  02E. 
W72-04680 


RELATIONSHIPS  BETWEEN  ESTIMATES  OF 
PROBABILITY  DISTRIBUTION  PARAMETERS 
OF  CORRELATED  DEPENDENT  VARIABLES 
(O  SVYAZYAKH  MEZHDU  OTSENKAMI 
PARAMETROV  RASPREDELENIYA 

VEROYATNOSTEY  KORRELYATIVNO 

ZAVISIMYKH  VELICHIN), 
Gosudarstvennyi  Gidrologicheskii  Institut,  Lenin- 
grad (USSR). 

For  primary  bibliographic  entry  see  Field  02E. 
W72-04682 


PATTERNS  OF  SUCCESSION  OF  DRY  AND 
WET  YEARS  AS  A  BASIS  FOR  COMPUTING 
STREAMFLOW  REGULATION  (ZAKONOMER- 
NOSTI  CHEREDOVANIYA  MALOVODNYKH  I 
MNOGOVODNYKH  LET  KAK  OSNOVA 
RASCHETOV  REGULIROVANIYA  RECHNOGO 
STOKA), 

Gosudarstvennyi  Gidrologicheskii  Institut,  Lenin- 
grad (USSR). 

For  primary  bibliographic  entry  see  Field  02E. 
W72-04684 


FIFTY  YEARS  OF  SOVIET  METEOROLOGY 
AND  HYDROLOGY  (METEOROLOGIYA  I 
GIDROLOGIYA  ZA  SO  LET  SOVETSKOY 
VLASTI). 

Gidrometeoizdat,  Leningrad,  USSR,  1967.  278  p. 

Descriptors:  'Meteorology,         'Climatology, 

'Hydrologic  cycle,  'Hydrologic  budget, 
'Hydrologic  data.  Water  resources.  Water 
balance.  Heat  balance.  Weather  data,  Weather 
modification,  Weather  forecasting.  Atmospheric 
physics,  Cloud  physics,  Cloud  seeding.  Artificial 
precipitation.  Satellites  (Artificial),  Remote 
sensing,  Exploration,  Oceanography,  Polar  re- 
gions. 

Identifiers:  'USSR,  Engineering  hydrology,  Satel- 
lite meteorology,  Space  sciences. 

This  collection  of  18  papers  deals  with  advances  in 
Soviet  meteorology  and  hydrology  in  the  50-year 
period  from  1917.  The  text  opens  with  an  introduc- 
tory paper  by  Academician  Ye.  K.  Fedorov  on  the 
scientific,  technical,  and  informational  activities 
of  the  USSR  Hydrometeorological  Service, 
established  in  1929  for  development  of  hydrologic 
networks,  and  improvement  and  expansion  of  pro- 
grams for  investigation  of  water  resources.  In- 
vestigations of  high  atmospheric  layers  and  air  cir- 
culation, problems  of  long-  and  short-range 
weather  forecasting,  and  Soviet  achievements  in 
the  field  of  satellite  meteorology  are  discussed  in 
articles  by  Ye.  G.  Shvidkovskiy,  Ye.  N.  Blinova,  I. 
A.  Kibel'  and  I.  P.  Vetlov.  Results  and  prospects 
of  utilizing  the  agroclimatic  resources  of  the  USSR 
are  examined  in  a  study  by  Academician  F.  F. 
Davitaya.  Investigations  of  world  heat  balance, 
USSR  water  resources  and  water  balance.  Soviet 
engineering  hydrology  and  water  management, 
hydrologic  forecasts,  and  the  climate  of  the  USSR 


are  treated  in  separate  articles  by  M.  I.  Budyko,  K. 
P.  Voskresenskiy,  S..N.  Kritskiy,  Ye.  G.  Popov, 
and  O.  A.  Drozdov.  History  of  Soviet  research  ac- 
tivities in  the  Arctic  and  Antarctic  and  present-day 
exploration  of  these  regions  are  reviewed  by  A.  F. 
Treshnikov  and  Ye.  S.  Korotkevich.  N.  A.  Volkov 
deals  with  long-range  ice  forecasts  for  polar  seas. 
Soviet  research  on  weather  modification,  artificial 
stimulation  of  rainfall,  fog  and  cloud  formation, 
and  cloud  seeding  to  control  hailstorm  damage  is 
summarized  by  Ye.  K.  Fedorov,  I.  I.  Gayvoron- 
skiy,  and  G.  K.  Sulakvelidze.  The  collection  con- 
cludes with  a  detailed  chronology  of  the  most  im- 
portant events  in  the  field  of  Soviet  meteorology, 
hydrology,  oceanology,  and  Arctic  and  Antarctic 
explorations  in  the  period  1917-1967.  (Josefson- 
USGS) 
W72-04685 


WATER  RESOURCES  AND  WATER  BALANCE 

OF  THE  USSR  (VODNYYE  RESURSY  I  BALANS 

VOD  SSSR), 

K.  P.  Voskresenskiy. 

In:  Meteorologiya  i  gidrologiya  za  50  let  Sovetskoy 

vlasti;  Gidrometeoizdat,  Leningrad,  USSR,  p  125- 

142,  1967.  5  tab. 

Descriptors:  'Water  resources,  'Water  balance, 
'Hydrologic  cycle,  'Hydrologic  budget, 
'Hydrologic  data.  Water  storage,  Moisture  con- 
tent, Precipitation  (Atmospheric),  Streamflow, 
Runoff,  Runoff  coefficient.  Evaporation,  Ground- 
water, Fresh  water,  Surface  waters,  Bodies  of 
water,  Lakes,  Reservoirs,  Glaciers,  Ice,  Snow. 
Identifiers:  'USSR,  Ice  lenses. 

Diversion  of  the  natural  water  system  of  the  USSR 
from  excessively  wet  areas  to  dry  regions  is,  and 
promises  to  remain,  one  of  the  country's  major  na- 
tional issues.  Average  annual  precipitation  for  the 
USSR  is  531  mm  (ll,694cu  km),  the  maximum  oc- 
curring on  the  Black  Sea  coast  of  the  Caucasus. 
Average  annual  runoff  of  streams  is  198  mm  (4,358 
cu  km).  Average  annual  evaporation  is  333  mm 
(7,336  cu  km),  the  maximum  occurring  in  the  same 
area  of  the  Caucasus  (700-800  mm).  The  average 
runoff  coefficient  is  0.37.  Total  volume  of  water 
from  the  country's  more  than  2,870,000  rivers, 
brooks,  and  ephemeral  streams  having  a  length 
greater  than  0.5-1  km  is  4,714  cu  km  a  year.  The 
annual  runoff  volume  from  the  USSR  is  4,384  cu 
km.  Three  moisture  zones  are  distinguished:  (1) 
excessively  wet  (northern,  eastern  and  mountain 
regions),  covering  48%  of  the  country  and 
representing  80%  of  the  water  resources;  (2) 
moderately  wet  (middle  latitudes),  covering  25% 
of  the  country  and  representing  18%  of  the  water 
resources;  and  (3)  insufficiently  wet,  covering  27% 
of  the  country  and  representing  only  2%  of  the 
water  resources.  Lakes  in  the  USSR  total 
2,851,044  (of  which  more  than  95%  are  fresh 
water)  and  cover  an  area  of  486,000  sq  km. 
Glaciers  in  the  USSR  cover  an  area  of  76,312  sq 
km  (volume-12,466  cu  km).  Maximum  water 
storage  in  seasonal  snow  cover  is  located  in  moun- 
tain regions  (up  to  180-220  mm)  and  on  Arctic 
shores  (110-120  m).  River  ice  lenses  may  attain 
sizes  of  100  sq  km  and  have  volumes  of  0.5-0.6  cu 
km.  Total  annual  storage  of  renewable  ground- 
water is  985  cu  km,  which  is  about  22%  of  the 
volume  of  all  w  aters  flowing  from  the  USSR.  Total 
freshwater  storage  is  about  42,000  cu  km  and  is 
concentrated  in  lakes  (62.5%)  and  glaciers  (26.4%). 
Annually  renewable  surface  waters  and  ground- 
waters comprise  11%  of  total  fresh-water  storage 
and  37%  of  total  annual  precipitation.  Current 
hydraulic  engineering  measures  are  proving  suc- 
cessful in  redistributing  streamflow.  (Josefson- 
USGS) 
W72-04686 


BIBLIOGRAPHY    OF    HYDROLOGY    X,    1969, 
(HIDROLOGIAI  BIBLIOGRAFIA  X.  1969). 
For  primary  bibliographic  entry  see  Field  10. 
W72-04688 


2B.  Precipitation 


ELECTROMAGNETIC    DISPERSION    CURVES 
FOR  NATURAL  WATERS, 

Hawaii     Univ.,     Honolulu.     Water     Resources 

Research  Center. 

For  primary  bibliographic  entry  see  Field  02A. 

W72-04160 


A  NEW  METHOD  FOR  MEASURING  THE  DIS- 
SIPATION RATE  OF  TURBULENCE  IN 
CLOUDS  AND  PRECIPITATION  USING  A  CON- 
VENTIONAL  RADAR, 

A.  G.  Gorelik,  and  Yu.  V.  Mel'ntchuk. 
Available  from  NTIS,  Springfield,  Va.  22151  at 
AD-731  558  S3.00  in  paper  copy,  S0.95  in 
microfiche.  Johns  Hopins  University  Applied 
Physics  Laboratory  Translation  Report  CLB-3,  T- 
629,  April  22,  1971.  9  p,  1  fig,  I  tab,  6  ref.  (Transla- 
tion from  Trudy  Tret'ego  Vsesoyuznoga 
Soveshchaniya  Po  Radiolokatsionnoi  Meteorologii 
-  Third  All-Union  Conf  on  Radar  Meteorology, 
Moscow,  1968).  Contract  N00017-62-C-0604. 

Descriptors:  'Meteorology,  'Radar,  'Clouds, 
'Weather  forecasting,  'Precipitation  (Atmospher- 
ic), Turbulence,  Wind  velocity.  Analytical 
techniques. 

Radar  was  used  with  various  sounding  pulse 
lengths  for  the  study  of  dynamic  processes  in  the 
atmosphere  with  emphasis  on  atmospheric  turbu- 
lence and  precipitation  measurements.  The  radar 
emits  sounding  pulses  ot  different  length  alternate- 
ly during  a  period  of  frequency  iteration.  A  two- 
channel  selector  with  proper  frequency  selection 
receives  radar  signal  envelopes  and  their  spectra 
simultaneously  for  two  pulse  lengths.  Then 
changes  in  the  turbulence  mode,  scatterer-size 
spectra,  and  mean  wind  speed  will  not  affect  the 
measurements  of  turbulent  energy.  This  technique 
will  allow  measurement  of  the  temporal  variations 
of  turbulent  energy.  (Woodard-USGS) 
W72-04174 


SANTA     BARBARA     PYROTECHNIC     CLOUD 
SEEDING  TEST  RESULTS  1967-70, 
North  American  Weather  Consultants.  Santa  Bar- 
bara, Calif. 

For  primary  bibliographic  entry  see  Field  03B. 
W72-04387 


FORMATION  OF  A  RAIN  SHOWER  BY  SALT 
SEEDING, 

South  Dakota  School  of  Mines  and  Technology, 
Rapid  City.  Inst,  of  Atmospheric  Sciences. 
For  primary  bibliographic  entry  see  Field  03B. 
W72-04388 


ON  THE  RELATIONSHIP  BETWEEN 
HORIZONTAL  MOISTURE  CONVERGENCE 
AND  CONVECTIVE  CLOUD  FORMATION, 

National  Severe  Storms  Lab.,  Norman,  Okla. 
H.  R.  Hudson. 

Journal  of  Applied  Meteorology,  Vol  10,  No  4,  p 
755-762,  August  1971. 4  fig.  1  tab,  10  ref. 

Descriptors:  'Clouds,  'Cloud  physics,  'Convec- 
tions. 'Storm  structure,  'Rainfall.  Storms.  Latent 
heat,  Moisture,  Condensation,  Atmosphere, 
Weather,  Meteorology,  Hydrologic  data.  Com- 
puter models,  Forecasting.  Radar. 

A  technique  for  determining  the  net  effect  of  the 
latent  heat  released  by  cumulus  convection  on 
large-scale  flow  is  evaluated  for  its  applicability  to 
regions  of  convection  in  middle  latitude  severe 
storm  situations.  The  ratio  of  the  vertically  in- 
tegrated horizontal  moisture  divergence  to  the 
moisture  required  for  the  development  of  a  model 
cloud  multiplied  by  a  given  arbitrary  time  interval 
is    interpreted   as   the    amount   of   model   clo»d 


reduced  in  that  time  interval.  The  model  cloud  is 
haracterized  by  pseudoadiabatic  temperature  and 
loisture  profiles  above  the  lifting  condensation 
:vel.  The  technique  used  computer  methods  and 
igularly  available  rawinsonde  data.  Well-defined 
tes  of  horizontal  moisture  convergence  accom- 
iny  development  of  strong  cumulus  convection, 
id  the  use  of  a  pseudo-adiabatic  cloud  to  model 
e  moisture  requirements  gives  reasonable  pre- 
cted  cloud  amounts.  The  patterns  of  predicted 
oud  formation  often  correlate  well  with  observed 
dar  patterns  of  strong  cumulus  convection 
Woodard-USGS) 
72-04389 


UXULATION        OF        THE        TERMINAL 
iLOCITY  OF  WATER  DROPS, 

ivy  Weather  Research  Facility,  Norfolk  Va 
B.  Wobus,  F.  W.  Murray,  and  L.  R.  Koenig. 
urnal  of  Applied  Meteorology,  Vol  10   No  4   p 
1-754,  August  1971.  1  tab,  7  ref. 

scriptors:  *Rainfall,  'Drops  (Fluid),  "Velocity 
loud  physics,  'Mathematical  studies,  Analytical 
nmques,  Numerical  analysis,  Evaluation, 
ntifiers:  Water  drops,  Terminal  velocity,  Still 

ee  mathematical  expressions  for  the  terminal 
ocity  of  water  drops  in  still  air  as  a  function  of 
iilavent  radius  are  compared  with  the  experi- 
ntal  data  of  Gunn  and  Kinzer.  Two  of  the  ex- 
ssions,  derived  by  curve-fitting  techniques 
:  excellent  results  over  the  full  range  of 
eorological  interest,  including  the  Stoke's  law 
me.  A  formula  to  correct  for  nonstandard  pres- 
:  and  temperature  is  given,  and  its  results  are 
ipared  with  the  experimental  data  of  Beard  and 
ppacher.  (Woodard-USGS) 
2-04390 


is  some  complication  apparently  caused  by  a  semi- 
annual oscillation,  peaking  just  before  the  sol- 
stices. There  is  no  sign  of  periodicities  of  24-30 
months  which  were  thought  might  occur  and  be  re- 
lated to  the  quasi-biennial  wind  wave  in  the  tropi- 
cal stratosphere.  There  is  likewise  no  sign  of  11- 
year  periodicities  to  relate  to  the  sunspot  cycle 
nor  27.3-day  periodicities  to  relate  to  the  lunar  cy- 
cle. There  is,  however,  considerable  inter-annual 
variation  with  return  periods  of  3-8  years,  but  this 
osculation  seems  to  be  random.  Finally  there  is  no 
sign  of  synoptic-scale  regularities  such  as  4-  and  8- 
day  peaks  in  power  spectra  of  temperate  latitude 
wind  series.  (Woodard-USGS) 
W72-04395 


WET    PERIOD     PRECIPITATION     AND    THE 
GAMMA  DISTRIBUTION, 

Kansas  State  Univ.,  Manhattan.  Dept.  of  Statistics 
and  Computer  Science. 
N.  T.  Ison,  A.  M.  Feyerherm,  and  L.  D.  Bark. 
Journal  of  Applied  Meteorology,  Vol  10   No  4   n 
658-665,  August  1971.  7  tab,  12  ref. 


ASUREMENTS  OF  PRECIPITATION  PARTI- 
ES IN  WARM  CUMULI  OVER  SOUTHEAST 
.AS, 

as  A  and  M  Univ.,  College  Station.  Dept.  of 
eorology. 

primary  bibliographic  entry  see  Field  03B 
-04391 


:ONTACT     NUCLEATION     MODEL     FOR 
DED  CLOUDS, 

:orology  Research,  Inc.  Altadena,  Calif. 
Jnmary  bibliographic  entry  see  Field  03B 
-04392 


E  MESOSCALE  FEATURES  OF  THE  INI- 
.  FIELDS  OF  MOTION  AND  TEMPERA- 
URBANCEA     LAKEINDUCED     WINTER 

orological  Service  of  Canada,  Toronto  (On- 

nmary  bibliographic  entry  see  Field  02H 
04393 


Descriptors:   'Precipitation  (Atmospheric)    'Wet 
seasons,  'Model  studies,  'Forecasting,  'Kansas 
Rainfa  ,  Meteorological  data,  Statistical  methods' 
Kainfall  disposition. 
Identifiers:  Gamma  distribution. 

Using  66  years  of  daily  precipitation  data  from 
three  Kansas  stations,  a  probability  model  was 
formulated  to  describe  variation  in  precipitation 
amounts  in  a  wet  period.  To  allow  for  seasonal 
variation  and  parameter  values,  the  data  were  di- 
vided into  13  four- week  periods,  the  first 
beginning  March  1  and  the  13th  ending  February 
27.  For  each  four-week  period,  separate  estimates 
of  the  parameters  were  obtained  for  wet  periods 
lasting  from  one  to  six  or  more  days.  It  was  as- 
sumed that  all  one-day  wet  periods  beginning  in 
the  first  four-week  period,  regardless  of  the  year 
they  occurred,  provided  independent  observations 
on  a  particular  member  of  the  family  of  gamma 
densities;  likewise  for  two-day  wet  periods  three- 
day  wet  periods,  etc.  Comparing  cumulati've  dis- 
tributions of  four-week  precipitation  totals  from 
observed  data  with  that  obtained  by  a  simulation 
program  supported  the  proposed  model  for  simula- 
tion of  precipitation  patterns.  (Woodard-USGS) 
W72-04396 


WATER  CYCLE— Field  02 
Snow,  Ice,  and  Frost— Group  2C 

all  sulfate  present  is  precipitation-derived.  Com- 
paring the  chemistry  of  precipitation  with  that  of 
water  from  the  Magothy  aquifer,  Long  Island, 
N.Y  shows  that  the  precipitation  chemistry 
greatly  affects  the  chemistry  of  this  groundwater 
(Woodard-USGS) 
W72-04515 


A  COMPUTERIZED  METHOD  OF  PRECIPITA- 
TION DATA  QUALITY  CONTROL, 

Utah  State  Univ.,  Logan.  Coll.  of  Engineering. 
For  primary  bibliographic  entry  see  Field  07C 
W72-04657 


FD7TY  YEARS  OF  SOVIET  METEOROLOGY 
AND  HYDROLOGY  (METEOROLOGIYA  I 
GIDROLOGIYA  ZA  SO  LET  SOVETSKOY 
VLASTI). 

For  primary  bibliographic  entry  see  Field  02A 
W72-04685 

2C.  Snow,  Ice,  and  Frost 


GEOLOGY  OF  MCLEAN  COUNTY,  NORTH 
DAKOTA, 

North  Dakota  Geological  Survey,  Grand  Forks. 
For  primary  bibliographic  entry  see  Field  02J 
W72-04170 


IN 


-FREQUENCY         PERIODICITIES 
kMA  RAINFALL  RUNOFF, 

a  Lab.,  Albuquerque,  N.  Mex 

Reed. 

al  of  Applied  Meteorology,  Vol  10,  No  4   p 

".August  1971.  10  fig,  1  tab,  6 ref. 

'Ptors:  'Rainfall  disposition,  'Runoff 
uency  analysis,  'Hydrologic  cycle,  'Tropi- 
egions  Statistical  methods,  Monsoons 
logic  data,  Forecasting,  Computers,  Input- 
t  analysis. 
tiers:  'Rainfall  periodicities,  Panama. 

measurements  from   seven  watersheds  in 
a    covering  areas  from  35-393  sq  mi  and 

n£.ireC°rlfrom  I3-57  years-  wefe  analyzed 
ntall-runoff  periodicities.  Rainfall  and  river 

l,.Jlm    the    Rio    chagres    watershed    is 
awa  by  annual  monsoon  circulations.  There 


CHEMICAL  COMPOSITION  OF  ATMOSPHER- 

SmffN  IN  ™E  NORTHEASTERN 

Geological  Survey,  Washington,  D.C. 

F.  J.  Pearson,  Jr.,  and  D.  W.  Fisher. 

Available  from  GPO,  Washington,  D.C.  20402  - 

Price  S0.25  cents  (paper  cover).  Geological  Survey 

Water-Supply  Paper  1535-P,  1971.  23  p    7  fig    3 

tab,  17  ref. 

Descriptors:  'Water  chemistry,  'Precipitation  (At- 
mospheric), 'Hydrologic  data,  'Northeast  U  S 
Data  collections,  Sampling,  Correlation  analysis' 
Geochemistry,   Streams,   Atmosphere,   Chemical 
analysis,  Fallout. 

Identifiers:     'Chemical     analysis     (Atmospheric 
precipitation). 

Monthly  bulk  precipitation  samples  were  collected 
from  18  sites  in  New  York,  Pennsylvania,  and 
New  England  during  periods  that  lasted  from  12  to 
36  months.  The  samples  were  analyzed  for  calci- 
um, magnesium,  sodium,  potassium,  ammonium 
hydrogen  ion,  bicarbonate,  sulfate,  chloride 
nitrate,  and  phosphate.  The  analytical  results  were 
combined  with  precipitation  amounts  to  get  annual 
average  loads  of  the  various  ionic  species  as 
thousandths  of  a  ton  per  day  per  square  mile 
Chemical  loads  in  precipitation  falling  on  several 
basins  in  the  northeastern  region  were  compared 
with  loads  carried  by  unpolluted  streams  draining 
the  same  basins.  In  all  cases,  the  total  nitrogen 
loads  in  precipitation  entering  the  basins  are 
greater  than  the  total  nitrogen  loads  being  carried 
out  by  the  streams.  In  dilute  streams  substantially 


THE  POSSIBLE  IMPORTANCE  OF  ELECTRI- 
CAL  FORCES  IN  THE  DEVELOPMENT  OF 
SNOW  CORNICES, 

Manchester  Univ.  (England).  Inst,  of  Science  and 

Technology;   and    Manchester   Univ.    (England) 

Dept.  of  Physics. 

J.  Latham,  and  J.  Montagne. 

Journal  of  Glaciology,  Vol  9,  No  57,  p  375-384 

1970.  2  fig,  4  tab,  25  ref.  OWRR-B-003-MONT  (2).' 

Descriptors:     'Electrical    studies,     'Snowpacks 
Electrical  properties,  Alpine,  Melting,  Adhesion' 
Snow  cover,  Deposition  (Sediments),  Snowfall 
Identifiers:  'Electrical  forces,  'Snow  cornices. 

Measurements  were  made  of  the  vertical  electric 
field  strength  around  snow  cornices  on  Bridger 
Ridge  (2,590  m  a.s.l.)  in  the  Bridger  Range 
southwestern  Montana.  The  fields  were  con- 
siderably enhanced,  owing  to  the  exposed  position 
ot  the  cornices,  but  were  nevertheless  appreciably 
lower  than  those  necessary  to  provide  sgnificant 
additional  bonding  when  ice  crystals  collide  with 
an  ice  surface.  The  charges  carried  on  snow 
crystals  saltating  over  the  surface  of  cornices  were 
close  to  their  limiting  values.  Pressure  melting  is 
unlikely  to  be  of  importance  in  the  development  of 
snow  cornices  formed  from  granular  crystals  f ra- 
tional melting  is  probably  significant  only  at  fairly 
low  temperatures  and  moderately  high  wind 
velocities,  and  strong  electrostatic  forces  between 
highly  charged  snow  crystals  saltating  over  the 
surface  of  a  cornice  may  be  sufficient  to  provide 
bonding  where  the  crystal  velocities  are  compara- 
tively low.  (Knapp-USGS) 
W72-04176 


THE  CRYSTALLIZATION  PRESSURE  OF  ICE- 
-A  SIMPLE  EXPERIMENT, 

Bristol  Univ.  (England).  H.  H.  Wells  Physics  Lab 
D.  C.  Connell,  and  J.  M.  C.  Tombs. 
Journal  of  Glaciology,  Vol  10,  No  59    n  312-315 
1971.  3  fig,  9  ref.  ,v 

Descriptors:    'Pressure,    'Crystal   growth,    'Ice 

Cryology,  Frost  action,  Stress,  Laboratory  tests 

Instrumentation. 

Identifiers:  Crystallization  pressure  (Ice). 

Polycrystalline  ice,  growing  from  the  melt,  can 
exert  a  pressure  against  an  extended  obstacle 
even  though  it  is  free  to  grow  in  other  directions' 
Pressures  of  over  0.2  bar  were  measured  with  sim- 
ple apparatus.  This  pressure  may  be  important  in 


Field  02-WATER  CYCLE 
Group  2C— Snow,  Ice,  and  Frost 


explaining  the  frost-shattering  of  rocks.  (Knapp- 
USGS) 

W72-04177 

CHLORIDE    SEGREGATION    ALONG    GRAIN 
BOUNDARIES  IN  ICE, 

National     Center    for    Atmospheric     Research, 
Boulder,  Colo. 

F.Prodi,  and  C.  T.  Nagamoto.  ,„„,„„ 

Journal  of  Glaciology,  Vol  10,  No  59,  p  299-308, 
1971.  10  fig,  9  ref. 

Descriptors:    'Freezing,    'Crystal   growth,    'Ice, 
•Cryology,  'Water  chemistry,  Chemical  analysis, 
Analytical  techniques,  Crystallography. 
Identifiers:  Chloride  segregation  (Ice). 

A  new  technique  for  precisely  detecting  chlorides 
in  ice  is  based  on  a  microchemical  contact  reaction 
which  takes  place  when  a  thin  surface  layer  of  ice 
melts  through  a  membrane  filter  previously  soaked 
in  a  concentrated  solution  of  silver  nitrate  and 
dried.  The  silver  chloride  thus  formed  is  reduced 
to  metallic  silver  uner  ultraviolet  light.  On  natural 
hailstones  and  laboratory  doped  ice,  foreign 
molecules  are  mainly  segregated  along  the  grain 
boundaries  rather  than  being  captured  in  the  ice 
lattice.  (Knapp-USGS) 
W72-04178 


NEW  DATA  ON  THE  THERMAL  CONDUCTIVI- 
TY OF  NATURAL  SNOW, 

Alaska  Univ.  College.  Geophysical  Inst. 
G.  E.  Weller,  and  P.  Schwerdtfeger. 

Descriptors:  'Snow,  'Thermal  conductivity. 
Mathematical  studies.  Cryology,  Crystallography, 
Heat  flow,  Ice,  Firn,  Density. 

The  thermal  conductivity  and  diffusivity  of  natural 
snow  computed  from  Fourier-type  analyses  of  an- 
nual snow  temperature  variations  are  strongly 
temperature  dependent.  The  computed  tempera- 
ture coefficients  of  -0.007  per  deg  C  and  -0.012  per 
deg  C  respectively,  agree  well  with  laboratory  ex- 
periments carried  out  on  polycrystalline  ice.  (K- 
napp-USGS) 
W72-04179 

THE  EFFECT  OF  IMPURITIES  ON  THE  SUR- 
FACE STRUCTURE  OF  EVAPORATING  ICE, 

Department  of  Energy,  Mines  and  Resources,  Ot- 
tawa (Ontario).  Inland  Waters  Branch. 

Journal^  Glaciology,  Vol  10,  No  59,  p  287-292, 
1971.  6  fig,  10  ref. 

Descriptors:  'Ice,  'Melting,  'Salts,  'Crystallog- 
raphy 'Electron  microscopy.  Freezing,  Aqueous 
solutions.  Water  chemistry.  Crystallization, 
Crystal  growth.  Sublimation,  Cryology. 

Studies  of  polycrystalline  ice  surfaces  with  a 
scanning  electron  microscope  reveal  a  complex 
surface  structure  containing  fine  filaments  less 
than  one  micrometer  thick.  Impurities  that  enter 
the  ice  lattice  substitutional^  enhance  the  fine 
structure  on  the  surface,  but  impurities  rejected  by 
the  lattice  suppress  the  fine  structure.  The  ob- 
served fine  structure  is  a  real  property  ol 
evaporating  ice,  dependent  upon  the  defects  at  the 
surface.  Ammonium  ions  and  fluoride  ions  are 
only  incorporated  in  the  lattice  in  small  quantities 
therefore  when  water  containing  100  ppm  of 
NH40H,  HF,  or  NH4C1  is  frozen  some  of  these 
impurities  are  rejected  and  accumulate  at  the  grain 
boundaries.  In  the  case  of  NH40H  the  impurity  is 
more  volatile  than  the  ice,  and  during  evaporation 
the  concentration  of  impurity  at  grain  boundaries 
remains  small.  In  the  case  of  HF  and  NH4C1, 
evaporation  results  in  an  accumulation  of  impuri- 
ties and  the  surface  structure  in  these  cases  is  less 
prominent.  In  the  case  of  NaCl  and  HC1,  the  impu- 
rities are  rejected  and  no  surface  structure 
develops.  (Knapp-USGS) 
W72-04180 


CALCULATION  OF  GRAIN-BOUNDARY 
THICKNESS  IN  POLYCRYSTALLINE  ICE  OF 
LOW  SALINITY, 

Clarkson   Coll.   of  Technology,   Potsdam,   N.Y. 

Dept.  of  Chemistry. 

A.  K.  Chatterjee,  and  H.  H.  G.  Jellinek. 

Journal  of  Glaciology,  Vol  10,  No  59,  p  293-297, 

1971.  1  fig,  1  tab,  9  ref.  OSW  Grant  14-01-0001- 

1122. 

Descriptors:  'Crystallography,  'Ice,  'Cryology, 
•Salinity,  'Crystallization,  Crystal  growth,  Tem- 
perature, Melting,  Freezing,  Particle  size,  Particle 
shape,  Stress,  Strain,  Strength  of  materials, 
Deformation. 

Grain-boundary  thickness  in  polycrystalline  ice  is 
a  function  of  time,  salinity,  temperature,  and 
mode  of  sample  preparation.  It  is  directly  propor- 
tional to  the  salinity  of  the  ice  and  the  number- 
average  grain  diameter  or  edge-length.  Practically 
the  total  salt  content  resides  in  the  grain  boundary 
in  low  salinity  ice  samples.  The  grain-boundary 
thickness  is  exponentially  related  to  growth  time 
of  the  grains  and  increases  exponentially  with  ab- 
solute temperature  for  constant  salinity  and  age. 
The  energy  of  activation  for  growth  increases  with 
salinity.  The  results  of  the  grain-boundary 
thickness  calculations  are  useful  for  evaluating 
grain-boundary  diffusion  coefficients.  (Knapp- 
USGS) 
W72-04181 

OXYGEN-ISOTOPE  MEASUREMENTS  ON  1700 
PLUS  OR  MINUS  300  YEAR  OLD  ANTARCTIC 
ICE 

Ohio  State  Univ.  Research  Foundation,  Colum- 
bus. Inst,  of  Polar  Studies. 

W.  L.  Hamilton.  ,.*,,» 

Journal  of  Glaciology.  Vol  10,  No  59,  p  316-318, 
1971.  1  fig,  1  tab,  5  ref. 

Descriptors:  'Snowfall,  'Snowpacks,  'Antarctic, 
'Tracers,  'Stable  isotopes,  Oxygen,  Precipitation 
(Atmospheric),  Sampling,  Cores. 
Identifiers:  'Byrd  Station  (Antarctica). 

Values  of  0-18  relative  to  standard  mean  ocean 
water  (SMOW)  measured  on  ice  from  250  m  depth 
at  old  Byrd  station,  Antarctica,  averaged  about  - 
33%.  A  monotonic  trend  in  values  through  the  16 
cm  long  core  piece  suggested  that  part  of  an  annual 
layer  was  represented.  Snow  accumulation  was  in 
excess  of  14.4  g  per  sq  cm  per  year  at  1 ,700  years  B 
P.  (Knapp-USGS) 
W72-04182 


ICE-CORED  MORAINES  IN  SOUTH-WESTERN 
ELLESMERE  ISLAND,  N.W.T.,  CANADA, 

Brussels   Univ.  (Belgium).  Geomorphology   Ser- 
vice. 

R.  A.  Souchez. 

Journal  of  Glaciology,  Vol  10,  No  59,  p  245-254, 
1971.  4  fig,  3  tab,  10  ref. 

Descriptors:  'Glacial  drift,  'Erosion,  'Sediment 
transport,        Arctic,        Regimen,        Glaciation, 
Provenance,  Sediment  yield,  Scour. 
Identifiers:  'Moraines,  'Ice-cored  moraines. 

The  northwest  margin  of  the  main  ice  cap  in 
southwestern  Ellesmere  Island  is  fringed  by  ice- 
cored  moraines.  The  formation  of  these  moraines 
seems  to  be  more  complex  than  simple  upwarping 
of  the  foliation  bands  at  the  margin  of  the  ice  cap. 
At  one  locality,  where  outer  and  inner  zones  can 
be  distinguished  on  the  basis  of  lithological  com- 
position debris  in  the  outer  zone  is  composed  of 
material  from  farther  back  under  the  ice  cap  than 
debris  in  the  inner  zone.  In  another  locality,  local- 
ized ridges  cross  each  other  independently  of  the 
trend  of  the  main  ridge.  The  time  required  to  ob- 
tain the  quantity  of  debris  forming  the  moraine  at 
the  ice  surface  is  estimated  to  be  between  65  and 
200  years.  (Knapp-USGS) 
W72-04183 


AN  ANALYSIS  OF  THE  RELATION  BETWEEN 
THE  SURFACE  AND  BEDROCK  PROFILES  OF 
ICE  CAPS 

Department  of  Supply,  Melbourne  (Australia).  An- 
tarctic Div. 

W.  F.  Budd,  and  D.  B.  Carter. 
Journal  of  Glaciology,  Vol  10,  No  59,  p  197-209 
1971.  7  fig,  2  tab,  22  ref. 

Descriptors:  'Glaciers,  'Flow,  'Rheology,  Move 

ment.  Viscosity,  Shear  stress.  Topography,  Sur 

veys,  Sounding,  Profiles,  Slopes,  Arctic,  Antarc 

tic,  Glaciation. 

Identifiers:  'Greenland  ice  cap,  'Wilkes  Ice  Cai 

(Antarctica). 

Surface  and  bedrock  profiles  were  studied  b; 
spectral  analysis  along  a  flow  line  of  the  Wilkes  fa 
cap  and  the  surface  along  the  Greenland  EGK 
profile.  Although  the  bedrock  appears  irregula 
over  all  wavelengths  studied,  the  ice-cap  surface  i 
typically  characterized  by  a  smooth  curve  wit] 
small-scale  surface  undulations  superimposed  o 
it.  The  damping  factor  or  ratio  of  the  bedrock  air 
plitude  to  the  surface  amplitude  is  a  minimum  fo 
wavelengths  about  3.3  times  the  ice  thickness.  Tb 
surface  lags  the  bed  in  the  direction  of  motion  b 
1/4  the  wavelength.  The  magnitude  of  t 
minimum  damping  factor  is  typically  least  neartfc 
coast,  and  increases  inland  depending  on  the  ic 
thickness,  velocity,  and  the  mean  ice  viscosit 
(which  is  a  function  of  stress  and  temperature 
The  damping  factor  provides  a  valuable  means  c 
estimating  the  viscosity.  (Knapp-USGS) 
W72-04184 

MOVEMENT  OF  THE  WARD  HUNT  IC 
SHELF,  ELLESMERE  ISLAND,  N.W.T 
CANADA,  „  ,. 

New  Brunswick  Univ.,  Fredencton.  Dept.  ol  uu 

veying  Engineering. 

E.  Dorrer. 

Journal  of  Glaciology,  Vol  10,  No  59,  p  211-22 

1971.  7  fig,  6  tab,  16  ref. 

Descriptors:  'Sea  ice,  'Glaciers,  'Arctic.  'Strai 

•Movement,  Ice,  Shear  stress,  Viscosity.  Sires 

Temperature,  Creep. 

Identifiers:  Ward  Hunt  Ice  Shelf,  Ellesmere  Islai 

(Canada). 

The  movement  of  the  Ward  Hunt  Ice  She 
northern  Ellesmere  Island,  was  determined  by  i 
peated  survey  measurements  at  a  marginal  loc 
tion.  Ice  velocity  was  0.53  m/year.  The  ndge-an 
trough  structure  on  the  ice  shelf  surface  is  r 
originated  by  internal  ice  forces.  Effective  she 
strain-rate  is  0.000101  per  yr.  The  actual  horizon 
principal  stresses  are  0.65  bar  and  0.02  bar.  ( 
napp-USGS) 
W72-04185 

OBSERVATIONS  ON  A  SURGING  GLACIER 
EAST  GREENLAND,  . 

Bern      Univ.     (Switzerland).      Mineralogist 

Petrographisches  Institut. 

H.  Rutishauser. 

Journal  of  Glaciology,  Vol  10,  No  59,  p  227-i 

1971.  6  fig,  5  ref. 

Descriptors:  'Glaciers,  'Flow,  'Movement,  A 
tic.     Surveys.    Glacial    drift.     Ice,     Sedunei 
Provenance,  Rheology.  Regimen. 
Identifiers:  'Surging  glaciers,  'Greenland. 

Bjornbo  Gletscher  (lat.  71  deg  N.,  long  25  ( 
W  )  East  Greenland,  has  several  features  char 
teristic  of  surging  glaciers.  One  outstanding  1 
ture  is  the  occurrence  of  drop-like  ice  masses 
the  lower  parts  of  the  glacier  which  do  not  app 
to  belong  to  the  main  glacier.  A  detailed  pel 
graphic  comparison  was  made  between 
morainic  debris  surrounding  these  ice  ™*ssei ' 
the  rocks  occurring  in  the  upper  part  of  the  giac 
These  drop-like  ice  masses  have  been  inserted 
the  main  glacier:  their  drop-uke  form  is  due  to 
transport  from  the  side  valleys,  uhich  occur 


over  a  short  period  of  time  during  the  surge  of  the 
main  glacier.  Because  of  the  highly  variable  rock 
types  occurring  in  the  respective  accumulation 
zones,  petrographic  examinations  of  other 
moraines  in  the  ablation  zone  are  used  to  trace 
them  back  to  their  respective  firn  fields.  The  main 
glacier  and  the  tributary  glaciers  are  now  static. 
Bjornbo  Gletscher  can  therefore  be  characterized 
by  both  static  and  moving  phases,  and  its  dynam- 
ics are  those  of  surging  glaciers.  The  quiescent 
phase  is  estimated  to  have  been  about  100  years. 
The  next  surge  may  occur  around  1990.  (Knapp- 
USGS) 
W72-04340 


SMALL-SCALE  STRAIN  MEASUREMENTS  ON 
A  GLACIER  SURFACE, 

Washington  Univ.,  Seattle.  Geophysics  Group 
S.  C.  Colbeck,  and  R.  J.  Evans. 
Journal  of  Glaciology,  Vol  10,  No  59   p  237-243 
1971.  5  fig,  10  ref. 

Descriptors:    *Glaciers,   *Strain,   *Flow,   Topog- 
aphy,  Movement,  Rheology,  Freezing,  Melting 
surveys,  Laminar  flow,  Plasticity,  Viscosity, 
dentifiers:  Crevasses. 

Surface  deformations  in  the  neighborhood  of  a 
revasse  field  were  measured  over  short  (3  m) 
;age  lengths  in  order  to  study  flow  conditions  as- 
ociated  with  crevasse  formation.  The  results  ob- 
ained  were  unusual  in  that  they  were  inconsistent 
'ith  large-scale  results  found  by  previous  wor- 
ers.  The  presence  of  small-scale  surface  effects 
uch  as  fractures,  pot-holes  and  healed  crevasses 
ive  rise  to  small-scale  deformation  fields  with 
irge  spatial  and  temporal  variations.  There  is  a 
>wer  limit  of  gage  length  below  which  deforma- 
on  measurements  pertinent  to  regional  flow 
henomena  cannot  be  made.  This  lower  limit  is  ap- 
arently  an  order  of  magnitude  greater  than  the 
pacing  of  the  features  which  give  rise  to  localized 
fleets.  (Knapp-USGS) 
'72-04341 


rRESS  VARIATIONS  WITH  ICE  FLOW  OVER 
NDULATIONS, 

epartment  of  Supply,  Melbourne  (Australia).  An- 

rctic  Div. 

.  F.  Budd. 

urnal  of  Glaciology,  Vol  10,  No  59   p  177-195 

71. 4  fig,  2  tab,  13  ref,  append. 

:scriptors:  "Glaciers,  'Movement,  *Rheology 
rain,  Stress,  Flow,  Slopes,  Plasticity,  Shear 
ess,  Viscosity,  Velocity. 

ie  analysis  of  steady-state  flow  over  bedrock 
rturbations  is  extended  to  evaluate  the  stress 
nations  associated  with  the  flow.  In  particular 
:  four  separate  terms  of  the  fundamental  one- 
nensional  (longitudinal)  stress  equation  are  ex- 
ined  to  show  explicitly  how  the  longitudinal 
ess  gradient,  the  base  stress,  the  surface  slope 
ess,  and  the  integrated  second  derivative  of  the 
:ar  stress  (T)  all  vary  over  a  given  wave.  The 
ial  stress  varies  over  the  undulations  in  a  similar 
y  to  the  longitudinal  stress  gradient,  and  this  is 
same  as  the  surface  slope  stress  for  long 
ves,  but  for  short  waves  requires  the  addition  of 
™appr-USGrS)"  T'  Wh'Ch  ,hen  becomes  domi"ant. 
'2-04342 


Descriptors:  *Avalanches,  "Mass  wasting,  ♦Snow- 
packs,  'Snowfall,  *Winds,  Wind  velocity  Densi- 
ty, Slopes,  Orography,  Mountains. 
Identifiers:  *USSR,  "Carpathians,  "Snow 
avalanches,  Slab  avalanches,  Avalanche  cones 
Avalanche  channels,  Avalanche  factor. 


L°»LVlORK,NG  FORMULAS  TO  COMPUTE 
KAMETERS  OF  MOVEMENT  OF  CERTAIN 
PES  OF  AVALANCHES  IN  THE  CARPATHI- 
i  <0.  PRIMENENH  RASCHETNYKH  FOR- 
i7uJ^A  OPREDF-LENIYA  PARAMETROV 
Vnvi ™YAA„ NEKOTORYKH  TIPOV  LAVIN  V 
YONL  KARPAT), 
■  Novikov. 

Sbornik  rabot  po  gidrologii,  No  9;  Gosudarst- 
nyy  Gidrologicheskiy  Institut,  Leningrad, 
rometeoizdat,  p  169-176,  1970.  1  fig,  2  tab    18 


Studies  were  conducted  in  1966-68  in  the  Cher- 
nogorskiy  Range,  the  highest  region  in  the  Central 
Carpathians,    to   obtain   general   information   on 
avalanche  areas,  types  of  avalanches,  and,  in  par- 
ticular, their  formation  and  descent.  The  main 
avalanche  factor  in  the  area  is  wind  transport  of 
snow.  Southwesterly  winds  prevail  in  winter  with 
a  frequency  up  to  50%  and  with  a  velocity  reaching 
40  m/sec.  The  bulk  of  falling  snow  is  transported 
to  the  leeward  slopes  where  avalanches  form   If 
snow  accumulates  slowly  on  leeward  slopes    the 
forming  avalanches  will  consist  of  compact  drift  or 
metamorphosed  snow  with  a  density  of  0.20-0  40 
g/cu  cm.  During  heavy  snowfalls  and  weak  winds 
of  no  more  than  5-6  m/sec,  snow  deposition  on 
slopes  will  lead  to  avalanches  of  new  loose  snow 
with  a  density  of  0.12-0.18  g/cu  cm.   Study  of 
avalanche  areas,  avalanche  cones,  and  avalanche 
channels  give  an  idea  of  the  possible  nature  of 
movement  of  these  two  avalanche  types.  Move- 
ment of  compact  drift  or  metamorphosed  snow 
avalanches  may  best  be  described  by  the  laws  of 
mechanics.     Movement     of     new     loose     snow 
avalanches  is  of  a  hydraulic  nature.  Two  working 
formulas  are  given  for  computing  various  parame- 
ters   of    avalanche    movement.    For   new    snow 
avalanches     a     fairly     clear     relationship     was 
established  between  the  drag  coefficient  and  the 
density  of  the  avalanche  snow.  Further  accumula- 
tion of  experimental  data  will  make  it  possible  to 
refine  theoretical  and  empirical  premises  of  the  ap- 
plicability   of    these    formulas    for    determining 
parameters  ot  avalanche  movement  in  the  Car- 
pathians. (Josefson-USGS) 
W72-04359 


PRE-WISCONSIN    GLACIAL    DIVERSION    OF 
THE  HOUSATONIC  RIVER  IN 

NORTHWESTERN  CONNECTICUT, 

Geological  Survey,  Washington,  D.C.' 

For  primary  bibliographic  entry  see  Field  02J 

W72-04375 


THE    PREGLACIAL    KENTUCKY    RIVER    OF 
NORTHERN  KENTUCKY, 

Geological  Survey,  Erlanger,  Ky. 

For  primary  bibliographic  entry  see  Field  02J 

W72-04376 


GLACIATION    OF    THE    RAY    MOUNTAINS 
CENTRAL  ALASKA, 

Geological  Survey,  Menlo  Park,  Calif. 

For  primary  bibliographic  entry  see  Field  02J 

W72-04377 


AN  ESTIMATE  OF  THE  HEAT  BALANCE  OF  A 
VALLEY  AND  HILL  STATION  IN  CENTRAL 
ALASKA, 

Alaska  Univ.,  College.  Geophysical  Inst. 

G.  Wendler. 

Journal  of  Applied  Meteorology,  Vol  10   No  4   p 

684-693,  August  1971.  8  fig,  2  tab,  31  ref.  ' 


Descriptors:   "Hydrologic  cycle,   "Heat  balance, 
Snowmelt,  "Alaska,  Evaporation,  Condensation, 
Runoff    Precipitation  (Atmosphere),  Vegetation 
Permafrost,  Surveys,  Hydrologic  data 
Identifiers:  Spring  floods. 

The  heat  balance  was  estimated  and  climatic  ele- 
ments were  compared  for  two  stations  in  the  Fair- 
banks, Alaska  area  on  a  year-round  basis. 
Although  the  stations  were  situated  near  to  each 
other  (within  5  km  and  200  m  altitude),  great  dif- 
ferences were  observed.  For  the  valley  station  the 
heat  source  is  mainly  radiation  with  61  cal/sq  cm 
for  an  average  day  of  the  year  August  1966  to  July 
1967.  For  the  hill  station  the  heat  fluxes  are 
generally  smaller.  Runoff  at  the  study  site  is  small 
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because  the  surface  is  flat,  the  thick  vegetation 
cover  prevents  surface  runoff,  and  groundwater 
circulation  is  prevented  by  the  permafrost  silt. 
Great  amounts  of  water  remain  on  the  uneven  sur- 
face, and  in  the  vegetation  layer,  after  the  flooding 
is  over;  this  extra  water  explains  the  very  high 
evaporation  during  the  summer  months.  The  max- 
imum is  found  in  June  1967  with  3.6  mm  daily.  In 
winter,  condensation  was  recorded  during 
November  and  December  1966,  while  January 
1967  the  evaporation  equaled  the  condensation 
The  condensation  values  were  small,  the  max- 
imum being  observed  in  December  with  0  3 
mm/day.  (Woodard-USGS) 
W72-04394 


PROCEEDINGS  OF  THE  THIRD  CANADIAN 
CONFERENCE  ON  PERMAFROST,  14  AND  IS 
JANUARY  1969. 

National  Research  Council  of  Canada  Associate 
Committee  on  Geotechnical  Research,  Technical 
Memorandum  No  96,  September  1969.  207  p. 

Descriptors:  "Permafrost,  "Arctic,  "Subarctic 
Cold  weather  construction,  Conferences,  Min- 
ing, Mining  engineering,  Frozen  ground,  Cold  re- 
gions. Surveys,  Road  construction,  Foundations 
Drilling,  Oil  wells,  Oil  fields. 

The  theme  of  this  Conference  proceedings  is  per- 
mafrost problems  as  they  are  related  to  the  mining 
oil,  and  gas  production  industries.  Permafrost  is 
several  hundreds  to  more  than  1 ,000  feet  thick  in 
the    continuous    zone    and    the    active    layer   is 
generally  1  to  3  feet  thick.  In  the  discontinuous 
zone,  permafrost  is  interspersed  with  areas  ol  un- 
frozen ground.  In  the  northern  part  of  this  zone 
permafrost   is   widespread   varying   in   thickness 
from  about  50  to  200  feet.  In  the  southern  part  of 
the  zone,  permafrost  occurs  in  scattered  islands 
ranging  in  size  from  a  few  square  feet  to  several 
acres,  and  varying  in  thickness  from  a  few  feet  to  a 
maximum  of  about  50  feet.  The  active  layer  is 
thicker  than  in  the  continuous  zone  and  it  does  not 
extend  everywhere  to  the  permafrost  table   Tun- 
dra polygons  and  pingos   are  among   the   most 
distinctive  permafrost  surface  features  in  the  con- 
tinuous zone.  In  the  southern  part  of  the  discon- 
tinuous zone,  the  most  distinctive  permafrost  fea- 
ture is  the  palsa.  These  peat  mounds  have  a  core  of 
permafrost  with  a  peat  cover.  The  existence  of 
large  masses  of  ground  ice  is  immediately  evident 
where   such  features  as  pingos  and   ice   wedge 
polygons  occur.  Many  areas  where  ground  ice  oc- 
curs    however,    may    not    exhibit    any    surface 
manifestation  and  its  presence  can  only  be  in- 
terred from  the  type  of  earth  materials.  (See  W72- 

04522  thru  W72-04532)  (Knapp-USGS) 
W72-04521 


PERMAFROST  IN  THE  KNOB  LAKE  IRON 
MINING  REGION, 

McGill    Univ.,    Montreal    (Quebec).    Sub-Arctic 
Research  Lab. 
B.G.  Thorn. 

In:  Proceedings  of  Third  Canadian  Conference  on 
Permafrost,  14  and  15  January  1969;  National 
Research  Council  of  Canada  Associate  Committee 
on  Geotechnical  Research,  Technical  Memoran- 
dum No  96,  p  9-20,  September  1969.  6  fig,  5  ref. 

Descriptors:    "Permafrost,    "Surveys,    "Mining 
Seismic  studies,  Electrical  studies,  Exploration 
Mining  engineering,  Frozen  ground,  Cold  regions 
Subarctic,  Geophysics. 
Identifiers:  Knob  Lake  (Quebec),  Canada. 

Permafrost  in  central  Labrador-Ungava,  Canada 
occurs  as  discontinuous  bodies  ot  various  shapes' 
and  sizes  within  the  upland  terrain  above  approxi- 
mately 2,220  feet  in  elevation.  The  active  layer  va- 
nes from  5  to  10  feet  in  depth,  and  if  there  is  no 
permafrost  below  that  layer  then  the  groundwater 
circulates  freely  in  aquifers.  Particularly  under  ex- 
posed windswept  ridges,  free  of  tree  cover  per- 
mafrost or  perennially  frozen  ground  can  extend 
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to  depths  of  250  feet.  These  permafrost  bodies  are 
commonly  elliptical  in  cross-section  and  are  elon- 
gated parallel  with  rock  strike  and  ridge  crest 
trend.  Ground  temperatures  vary  from  25  to  32  deg 
F,  and  vertical  isotherms  at  the  freezing  point 
parallel  the  slopes  of  ridges  indicating  sharp  plung- 
ing boundaries  to  the  permafrost.  These  bounda- 
ries often  transgress  rock  types,  and  appear  to  be 
in  close  adjustment  with  surface  climatic  and 
vegetation  conditions.  Occasionally,  pods  of 
frozen  ground  are  encountered  at  depths  of  150  to 
200  feet.  These  may  be  relics  of  colder  climates 
during  the  Pleisticene.  (See  also  W72-04521)  (K- 
napp-USGS) 
W72-04522 


A  TWO-DIMENSIONAL  APPROACH  TO 
AVALANCHE  PROBLEMS, 

Colorado  State  Univ.,  Fort  Collins. 
H.W.Shen. 

In-  Ice  Engineering  and  Avalanche  Forecasting 
and  Control,  Proceedings  of  Conference  held  at 
Calgary  University,  October  23-24,  1969:  National 
Research  Council  of  Canada  Associate  Committee 
of  Geotechnical  Research  Technical  Memoran- 
dum No  98,  p  140-152,  1970.  6  fig,  5  ref . 

Descriptors:  'Avalanches,  'Forecasting,  'Densi- 
ty,   Hazards,    Snowfall,    Weather    forecasting, 
Snowpacks,    Meteorology,    Statistical    methods. 
Snow  management,  Strength,  Snow  surveys. 
Identifiers:  'Avalanche  forecasting,  Canada. 

A  two-dimensional  model  of  avalanches  uses  a 
fluid  mechanics  principle  to  describe  the 
phenomenon.  Due  to  either  gravity  or  outside 
disturbances,  or  both,  a  slab  of  snow  may  crack 
along  a  fracture  line  and  start  sliding.  During  the 
fracture  or  sliding  processes,  the  slab  breaks  into 
many  small  pieces.  If  the  snow  is  wet,  compact, 
and  relatively  stable,  the  snow  slabs  will  not  be 
ground  into  powder  and  usually  will  halt  after  a 
short  distance.  If  the  snow  is  not  compact,  the 
track  is  long,  or  the  ground  slope  increases 
downhill,  a  slab  avalanche  may  become  a  powder 
avalanche.  A  series  of  vortices  with  a  rapidly 
decreasing  magnitude  travel  in  front  of  the 
avalanche.  Theoretically,  a  mature  powder  snow 
avalanche,  travelling  on  top  of  compacted  snow, 
can  move  fast.  Mature  powder  avalanches  usually 
occur  when  there  is  a  deep,  soft  snow  slab  in  the 
starting  zone  and  at  least  2  feet  of  cold,  dry,  new 
snow  covering  a  cold,  compact  running  surface.  It 
is  difficult  to  predict  which  type  of  avalanche  will 
occur  on  a  given  slide  track.  If  the  track  is  long 
enough,  almost  any  type  of  avalanche  may  occur. 
(See  also  W72-04521)  (Knapp-USGS) 
W72-04523 

AVALANCHE  HAZARD  EVALUATION  AND 
FORECAST-ROGERS  PASS,  GLACIER  NA- 
TIONAL PARK, 

Rogers  Pass,  Department  of  Indian  Affairs  and 
Northern  Development,  (British  Columbia).  Na- 
tional and  Historic  Parks  Branch. 
V  G.Schleiss,  and  W.  E.  Schleiss. 
In-  Ice  Engineering  and  Avalanche  Forecasting 
and  Control,  Proceedings  of  Conference  held  at 
Calgary  University,  October  23-24,  1969;  National 
Research  Council  of  Canada  Associate  Committee 
of  Geotechnical  Research  Technical  Memoran- 
dum No  98,  p  115-122,  1970. 

Descriptors:  'Avalanche,  'Forecasting,  Hazards, 
Snowfall,     Weather     forecasting,     Snowpacks, 
Meteorology,  Statistical  methods,  Snow  manage- 
ment, Strength,  Snow  surveys. 
Identifiers:  'Avalanche  forecasting,  Canada. 

Avalanche  hazard  evaluation  and  forecast  are  a 
part  of  the  mobile  avalanche  defense  for  the 
Trans-Canada-Highway  and  the  Canadian-Pacific  - 
Railroad  through  Glacier  National  Park,  B.  C.  To 
obtain  the  information  required  for  the  avalanche 
hazard  evaluation  and  forecast,  snow  observations 
are  taken  at  snow  study  areas  along  the  27  miles  of 
highway.  Factors  used  for  the  avalanche  hazard 


evaluation  include  stability  factor,  a  basic  stability 
criteria  for  the  area;  depth  of  the  critical  shear 
plane;  penetration  test;  wind  speed  and  direction; 
relative  humidity;  and  avalanche  patrols.  A  good 
avalanche  hazard  evaluation  and  a  reliable 
weather  forecast  are  the  basic  requirements  for  an 
efficient  avalanche  hazard  forecast.  The  forecast 
evaluation  can  be  made  on  a  numerical  basis,  al- 
lowing basic  values  for  each  factor,  or  (as 
preferred),  in  a  graphical  manner  by  plotting  a 
storm  profile.  Evaluation  and  the  forecast  are 
based  about  60%  on  data  and  40%  on  the  ex- 
perience and  intuition  of  the  avalanche  hazard 
forecaster.  (See  also  W72-04521)  (Knapp-USGS) 
W72-04524 

PRINCIPLES    OF    AVALANCHE    FORECAST- 

ING, 

Washington  Univ.,  Seattle.  Dept.  of  Atmospheric 

Sciences. 
E.  R.  LaChapelle. 

In:  Ice  Engineering  and  Avalanche  Forecasting 
and  Control,  Proceedings  of  Conference  held  at 
Calgary  University,  October  23-24,  1969;  National 
Research  Council  of  Canada  Associate  Committee 
of  Geotechnical  Research  Technical  Memoran- 
dum No  98,  p  106-1 13,  1970.  1  fig,  4  ref. 

Descriptors:  'Avalanches,  'Forecasting,  Hazards, 
Snowfall,     Weather     forecasting,     Snowpacks, 
Meteorology,  Statistical  methods.  Snow  manage- 
ment. Strength,  Snow  surveys. 
Identifiers:  'Avalanche  forecasting,  Canada. 

Two  main  functions  of  avalanche  forecasting  are: 
The  avalanche  hazard  evaluation,  or  the  estima- 
tion of  currents  now  stability,  and  the  avalanche 
forecast,  or  the  prediction  of  future  snow  stability. 
The  meteorological  method  deals  largely  with 
direct-action  avalanches  and  evaluates  uncondi- 
tionally probable  avalanche  release  in  a  given  area. 
The  structure  method  examines  snow  strength  and 
layer  patterns  to  identify  latent  hazards.  Realiza- 
tion of  these  latent  hazards  is  conditional  on  sub- 
sequent weather  events.  In  practice  the  two 
methods  are  usually  combined,  but  the  emphasis 
shifts  with  climate.  Hazard  evaluation  as  practiced 
today  is  strongly  empirical.  Although  the  princi- 
ples rest  on  a  firm  base  of  qualitative  observa- 
tions, it  is  still  as  much  an  art  as  a  science.  (See 
also  W72-04521)  (Knapp-USGS) 
W72-04525 

THE  FLEXURAL  STRENGTH  OF  SEA  ICE  AS 
DETERMINED  FROM  SALINITY  AND  TEM- 
PERATURE PROFILES, 

Cold   Regions   Research  and   Engineering   Lab., 
Hanover,  N.H. 
G.  E.  Frankenstein. 

In-  Ice  Engineering  and  Avalanche  Forecasting 
and  Control,  Proceedings  of  Conference  held  at 
Calgary  University,  October  23-24,  1969;  NaUonal 
Research  Council  of  Canada  Associate  Committee 
of  Geotechnical  Research  Technical  Memoran- 
dum No  98,  p  66-73,  1970.  2  fig,  1  tab,  7  ref. 

Descriptors:  'Ice,  'Strength,  'Testing,  'Strength 
of  materials,  Sea  ice,  Lake  ice,  Deflection,  Defor- 
mation, Design  data,  Salinity,  Temperature. 
Identifiers:  'Flexural  strength  (Ice). 

Large  in-place  cantilever  beam  tests  were  made  on 
sea  ice.  Strength  values  were  used  to  compute  the 
constants  of  the  strength  equation  based  on  profile 
relationship.  Profile  relationships  are  based  on 
change  in  brine  volume.  The  salinity  and  tempera- 
ture profile  of  the  beam  were  measured  im- 
mediately after  failure.  The  average  of  all  strength 
values  is  7.75  kg/sq  cm.  (See  also  W72-04521) 
W72-04526 

VIBRATION  OF  A  FLOATING  ICE  SHEET, 

Army  Terrestrial  Science  Center,  Hanover.  N.H. 
D.  E.  Nevel. 

In-  Ice  Engineering  and  Avalanche  Forecasting 
and  Control,  Proceedings  of  Conference  held  at 


Calgary  University,  October  23-24,  1969:  National 
Research  Council  of  Canada  Associate  Committee 
of  Geotechnical  Research  Technical  Memoran- 
dum No  98,  p  57-65,  1970.  5  fig,  2  ref. 

Descriptors:  'Ice,  'Vibrations,  'Resonance, 
'Mechanical  properties,  Stress,  Strain,  Strength 
of  materials,  Deflection,  Lake  ice,  Sea  ice. 

Analytical  solutions  are  derived  for  the  forced  and 
free  vibrations  of  a  plate  floating  on  water.  The 
critical  frequency  is  small  and  the  amplification  of 
the  stress  at  this  frequency  is  small  for  the  forced 
vibration  of  a  floating  ice  sheet.  However,  forced 
vibration  may  still  be  a  problem  because  the 
fatigue  of  the  ice  is  less  than  the  static  strength. 
(See  also  W72-04521)  (Knapp-USGS) 
W72-04527 


ANALYSIS  OF  FORCES  IN  A  PILE-UP  OF  ICE, 

Monti,  Lavoie  and  Nadon,  Montreal  (Quebec). 
J.  L.  Allen. 

In:  Ice  Engineering  and  Avalanche  Forecasting 
and  Control,  Proceedings  of  Conference  held  at 
Calgary  University,  October  23-24,  1969;  National 
Research  Council  of  Canada  Associate  Committee 
of  Geotechnical  Research  Technical  Memoran- 
dum No  98,  p  49-56,  1970.  3  fig. 

Descriptors:   'Ice  loads,   'Loads  (Forces),   'Ice 
jams,  Lake  ice,  Sea  ice.  Ice,  Hydraulic  structures, 
Bridges,  Engineering  structures,  Piers. 
Identifiers:  'Ice  pressure  (Structures). 

The  effective  force  of  ice  in  any  area  may  be 
determined  from  the  piles  of  ice  found  in  that  area. 
All  ice  that  is  forced  up  the  side  of  a  pileup  has  al- 
ready been  broken  from  the  ice  sheet.  The  force 
that  is  pushing  it,  however,  is  the  force  developed 
by  the  unbroken  sheet  behind  it.  Therefore,  the 
height  of  the  pile  is  related  to  the  strength  of  the 
ice  sheet.  If  the  height  of  the  pileup,  the  density  in 
the  pile,  and  the  thickness  of  the  ice  forming  the 
pile  is  measured,  the  effective  force  of  the  ice  on  a 
broad  front  can  be  calculated.  (See  also  W72- 
04521)  (Knapp-USGS) 
W72-04528 

EFFECTIVE  FORCE  OF  FLOATING  ICE  ON 
STRUCTURES 

Monti,  Lavoie  and  Nadon,  Montreal  (Quebec). 
J.  L.  Allen. 

In:  Ice  Engineering  and  Avalanche  Forecasting 
and  Control,  Proceedings  of  Conference  held  at 
Calgary  University,  October  23-24,  1969.  National 
Research  Council  of  Canada  Associate  Committee 
of  Geotechnical  Research  Technical  Memoran- 
dum No  98,  p  41-48,  1970.  5  fig,  4  ref. 

Descriptors:   'Ice  loads,   'Loads  (Forces),  'Ice 
jams,  Lake  ice.  Sea  ice,  Ice,  Hydraulic  structures 
Bridges,  Engineering  structures.  Piers. 
Identifiers:  'Ice  pressure  (Structures). 

The  literature  concerning  ice  pressure  was 
reviewed  to  establish  a  formula  that  can  easily  tx 
used  as  a  basis  for  calculating  or  checking  effec 
tive  pressure  on  structures.  This  formula  can  thei 
be  changed  or  improved  to  include  other  sgnifi 
cant  factors.  Korzhavin's  equation  was  used  as  I 
basis  from  which  to  begin.  The  effective  force  Pi 
made  up  of  the  compressive  strength  modified  t>: 
various  independent  factors.  The  velocity  facto 
shows  a  reduction  of  strength  as  velocity  » 
creases.  The  contact  factor  expresses  the  percent 
age  of  contact  between  the  obstacle  and  the  ice 
The  indention  factor  indicates  comparative  effec 
tive  pressures  with  respect  to  the  size  of  the  obsta 
cle  or  pier  with  reference  to  the  thickness  of  tn 
ice.  Higher  effective  pressures  can  be  expected  a 
small  piers  and  lower  effective  pressures  on  Urge 
piers.  (See  also  W72-04521)  (Knapp-USGS) 
W72^M529 
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MOVEMENTS  IN  CONTINUOUS  LAKE  ICE 
SHEETS  AND  TEMPERATURE  GRADIENTS  IN 
AN  ICE  SHEET, 

Queen's  Univ.,  Kingston  (Ontario).  Dept.  of  Civil 
Engineering. 

S.  S.  Lazier,  and  F.  A.  MacLachlan. 
In:  Ice  Engineering  and  Avalanche  Forecasting 
and  Control,  Proceedings  of  Conference  held  at 
Calgary  University,  October  23-24,  1969;  National 
Research  Council  of  Canada  Associate  Committee 
of  Geotechnical  Research  Technical  Memoran- 
dum No  98,  p  17-23,  1970.  8  fig,  1  tab,  9ref. 

Descriptors:  "Lake  ice,  'Lake  Ontario,  'Data  col- 
lections. Iced  lakes,  Ice  jams,  Ice  breakup. 
Identifiers:  Kingston  Harbour  (Ontario). 

Kingston  Harbour,  Lake  Ontario,  normally 
freezes  over  early  in  January  each  year  and,  within 
i  couple  of  weeks,  the  ice  is  sufficiently  strong  to 
.upport  light  vehicles.  Breakup  usually  occurs 
ifter  the  middle  of  March.  A  progress  report  is 
uven  on  the  observations  made  with  respect  to  ice 
novements  during  three  winter  seasons  and  the 
neasurements  of  thermal  gradients  through  the  ice 
heet  which  were  taken  in  1969.  The  ice  sheet  is 
isually  2  to  3  miles  in  width  and  over  five  miles 
ong  extending  toward  the  open  lake.  Normally  the 
:e  reaches  a  maximum  thickness  of  something 
3ss  than  2  feet.  One  of  the  interesting  features  of 
his  ice  sheet  is  the  appearance  of  large  pressure 
idges.  These  may  extend  for  several  miles  and 
row  to  a  height  of  6  feet  or  more.  The  growth  of 
ressure  ridges  and  the  movement  of  ice  sheet  is  a 
unction  of  the  total  heat  transfer  situation  which 
ccurs  between  ice  and  air,  and  ice  and  water.  (See 
lsoW72-04521)(Knapp-USGS) 
/72-04530 


TENTATIVE   FIELD   CLASSIFICATION   OF 
AKE  AND  RIVER  ICE, 

ational   Research  Council  of  Canada,   Ottawa 
)ntario).  Div.  of  Building  Research 
■  P.  Williams. 

I.  Ice  Engineering  and  Avalanche  Forecasting 
id  Control,  Proceedings  of  Conference  held  at 
algary  University,  October  23-24,  1969;  National 
esearch  Council  of  Canada  Associate  Committee 
Geotechnical  Research  Technical  Memoran- 
im  No  98,  p  5-1 1,1970.  1  fig,  3  ref. 

5scriptors:   -Ice,   "Lake  ice,   'Freezing,  Frazil 
:,  Snow,  Cryology,  Iced  lakes,  Rivers,  Lakes, 
entifiers:  Ice  classifications. 

eld  description  of  lake  and  river  ice  is  based  on 
!  origin  of  the  ice  and  how  it  develops  and 
anges  throughout  the  winter  season.  Ice  covers 
:  classified  into  two  main  divisions:  static  ice 
rmed  on  lakes  and  rivers  under  relatively  still 
iter  conditions;  and  dynamic  ice  formed  in  water 
In  strong  mixing  by  wind  and  currents.  The  ob- 
vations  needed  to  classify  ice  are  listed.  (See 
oW72-04521)(Knapp-USGS) 
'2-04531 


ASSIFICATION  OF  RIVER  AND  LAKE  ICE 

XTUREN   'TS  GENESIS>  STRUCTURE  AND 

»al  Univ.,  Quebec.  Dept.  of  Civil  Engineering. 
Michel,  and  R.  O.  Ramseier. 

Ice  Engineering  and  Avalanche  Forecasting 
I  Control,  Proceedings  of  Conference  held  at 
gary  University,  October  23-24,  1969;  National 
search  Council  of  Canada  Associate  Committee 

M^hmcal  Research  Technical  Memoran- 
n  No  98,  p  1-4,  1970.  I  ref. 

icriptors:   'Ice,   'Lake  ice,   'Freezing,  Frazil 
5>now,  Cryology,  Iced  lakes,  Rivers,  Lakes, 
ntifiers:  Ice  classifications. 

ssification  of  river  and  lake  ice  has  three  main 
ects:  definition  of  river  and  lake  ice  terms  in  a 
"al  genetic  scheme;  description  of  the  forma- 
and  physical  properties  of  the  three  important 
'ayers;  and  description  of  the  textures  ol  the 


various  ice  types  found  in  ice  covers.  There  are 
two  models  of  ice  cover  formation.  The  first  one 
occurs  in  an  undisturbed  body  of  water  such  as  a 
lake  or  river  with  laminar  flow.  Under  these  condi- 
tions, a  solid  continuous  ice  sheet  is  formed  with  a 
uniform  structure  in  the  horizontal  plane.  This  ice 
sheet  may  originate  from  border  ice  or  plate  ice 
formed  on  the  water  body.  In  rivers  where  there  is 
turbulent  flow  the  formation  is  more  dynamic  and 
comes  mainly  from  the  accumulation  of  frazil 
slush,  pancake  ice  and  ice  floes.  Wind  and  wave 
action  may  also  cause  a  similar  process  in  lakes 
and  coastal  regions.  Primary  ice  is  the  first  type  of 
ice  of  uniform  structure  and  texture  which  forms 
on  a  water  body.  Secondary  ice  forms  parallel  to 
the  heat  flow,  which  is  perpendicular  to  the  prima- 
ry ice.  Snow  ice  always  forms  on  top  of  the  prima- 
ry ice  due  to  snow  deposits  which  lie  on  the  ice 
cover.  (See  also  W72-04521)  (Knapp-USGS) 
W72-04532 


DETERMINATION  OF  THE  ACOUSTIC  PRO- 
PERTIES OF  FROZEN  SOILS, 

Cold   Regions   Research   and   Engineering   Lab 

Hanover,  N.H. 

Y.  Nakano. 

Technical  Report,  May,  1971. 

Descriptors:    'Frozen   soils,   'Acoustics,    *Com- 
pressability,  'Soil  mechanics,  Ultrasonics. 
Identifiers:  'Elastic  waves,  'Compression  waves, 
'Viscoelasticity. 

The  acoustic  properties  of  frozen  earth  materials 
were  investigated.  The  study  consists  of  four  dif- 
ferent efforts  described  in  four  sections.  In  the 
first  part,  the  velocities  of  dilatational  waves  in 
sand,  silt  and  clay  specimens  were  measured  with 
the  pulse  first-arrival  technique.  The  2.5  x  15  cm  or 
2.5  x  90  cm  cylindrical  specimens  were  fully  satu- 
rated, then  frozen.  In  the  second  part  a  linear 
visoelastic  constitutive  equation  was  obtained  by 
the  use  of  the  resonance  column  technique.  The 
equation  describes  the  dynamic  behavior  of  frozen 
soils  under  both  torsional  and  longitudinal  vibra- 
tions. In  the  third  part  the  method  of  free  oscilla- 
tion of  spherical  specimens  was  developed,  mak- 
ing possible  the  measurement  of  the  elastic  proper- 
ties of  solids  and  fluids,  and,  in  particular,  of 
frozen  ground.  In  the  last  part  the  acoustic  proper- 
ties were  determined  by  an  ultrasonic  technique 
using  a  critical  angle  tank. 
W72-04550 


ANNOTATED     BIBLIOGRAPHY     ON     FRESH- 
WATER ICE. 

Lake  Survey  Center,  Detroit,  Mich. 

NOAA  Technical  Memorandum  NOS  LSCR2 
Lake  Survey  Center  Report  No.  2,  September 
1971,425p.DACR35-68-C-0069. 

Descriptors:  'Limnology,  'Lakes,  'Fresh  water, 
Ice,  Rivers,  Lake  ice,  Ice  loads,  Ice  breakup,  Ice 
jams.  Frazil  ice,  Engineering  structures. 
Identifiers:  'Ice  modification  techniques. 

The  bibliography  lists  over  2000  selected 
references  pertaining  to  freshwater  ice.  A  subject 
index  and  a  geographic  index  make  this  body  of  in- 
formation more  accessible.  The  subject  index  di- 
vides the  bibliography  into  engineering  and 
research  categories.  Engineering  entries  constitute 
30  percent  of  the  total  and  include  information  on 
ice  modification  and  control,  engineering  struc- 
tures and  technology,  and  navigation;  scientific  in- 
vestigations on  the  formation,  growth,  and  decay 
of  freshwater  ice  constitute  the  research  group. 
The  geographic  index  is  composed  of  approxi- 
mately 47  percent  of  the  abstracts.  Of  these,  13 
percent  identify  studies  in  Antarctica,  North 
America,  and  Greenland  while  34  percent  identify 
studies  made  in  Europe  and  Asia.  English  language 
references  account  for  approximately  34  percent 
of  all  abstracts.  The  bibliography  was  prepared  by 
the  Arctic  Institute  of  North  America 
W72-04585 


HYBRID  COMPUTER  SIMULATION  OF  THE 
ACCUMULATION  AND  MELT  PROCESSES  IN 

Utah  State  Univ.,  Logan.  Coll.  of  Engineering 
K.  O.  Eggleston,  E.  K.  Israelsen,  and  J.  P.  Riley. 
Utah      Water     Research      Laboratory      Report 
PRWG65-1,  June  1971.  77  p,  71  fig,  2  tab,  44  ref  2 
append.  ESSA  E-268-68  (N). 

Descriptors:    'Snowpacks,    'Snowmelt,    'Water 
equivalent,  Computer  models,  Systems  analysis 
Input-output  analysis,  Albedo,  Density  stratifica- 
tion,   Water    yield,    Model    studies,    Radiation 
Evaporation,  Runoff. 

Identifiers:  Point  snowmelt,  Snowmelt  modeling 
Hybrid  computer. 

An  investigation  to  develop  an  operational  simula- 
tion model  of  the  point  snowmelt  process  based  on 
a  time  increment  of  one  day  or  less  is  described 
Mathematical  relationships  for  various 
phenomena  involved  in  the  snowmelt  process 
were  proposed  and  tested.  These  relationships 
were  combined  into  a  model  which  is  applicable  to 
any  geographic  location  by  determining  ap- 
propriate constants  for  certain  relationships.  The 
model  was  synthesized  on  a  hybrid  computer  and 
calibrated  using  field  data  from  the  Central  Sierra 
Snow  Laboratory.  It  was  then  tested  with  data 
from  other  well  instrumented  locations.  Sensitivity 
tests  were  also  conducted  to  study  the  relative  ef- 
fects of  the  various  basic  parameters  and  func- 
tions upon  the  melting  process.  (Woodard-USGS) 
W72-04658 

2D.  Evaporation  and  Transpiration 

EVAPORATION   FROM   LOWLAND   VEGETA- 
TION IN  THE  NEW  JERSEY  PINE  BARRENS 

Rutgers  -  the  State  Univ.,  New  Brunswick  N  J 
Dept.  of  Botany. 
M.  F.  Buell,  and  J.  T.  Ballard. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-206  428,  S3.00  in  paper  copy 
S0.95  in  microfiche.  New  Jersey  Water  Resources 
Research  Institute,  New  Brunswick,  January  1972 
84  p  32  fig,  5  tab,  24  ref,  3  append.  OWRR  B-006- 
NJ(3). 

Descriptors:  'Evapotranspiration,  'Lysimeters 
'Pheatophytes,  'Water  loss,  Consumptive  use' 
Evaporation,  Microenvironment,  Plants  Trans- 
piration, New  Jersey,  Advection,  'Shrubs  Trees 
Pine  trees,  Hardwood. 
Identifiers:  Cedar. 


Evapotranspiration  from  the  three  lowland  vegeta- 
tion communities  (shrub,  hardwood  swamp  and 
cedar  swamp)  of  the  New  Jersey  pine  barrens  was 
measured  by  lysimeters  in  the  shrub  community 
and  analysis  of  the  water  table  fluctuations  in  the 
tree  community  from  meteorological  data  col- 
lected at  the  site.  A  simulation  of  the  evapotrans- 
piration-ground  water  system  was  developed  to 
aid  in  the  analysis  of  field  data  on  water  table  fluc- 
tuations. The  resistance  to  water  flow  through  the 
evapotranspiration  channel  in  the  shrub  communi- 
ty drops  rapidly  with  leafing  out  in  the  spring  but 
remains  above  the  resistance  predicted  by  poten- 
tial evaporation  measurements.  Differences  in  re- 
sistance among  lysimeters  is  attributed  to  dif- 
ferences in  shrub  cover.  No  differences  in 
evapotranspiration  rates  were  detected  among  the 
tree  communities,  but  they  evapotranspired  water 
at  a  rate  two  to  three  times  that  of  the  shrub  com- 
munity. Advection  of  heat  energy  from  the  rela- 
tively dry  uplands  supplemented  the  local  source 
of  evaporative  energy  resulting  in  high  evapotrans- 

P,f-,a,tlon  rates  for  the  'owland  tree  communities 
W72-04I28 


SOIL  WATER  EVAPORATION:  LONG-TERM 
DRYING  AS  INFLUENCED  BY  SURFACE 
RESIDUE  AND  EVAPORATION  POTENTIAL 

Agricultural  Research  Service,  Mandan    N    Dak 
Soil  and  Water  Conservation  Research  Div. 
For  primary  bibliographic  entry  see  Field  02G 
W72-04195 


Field  02-WATER  CYCLE 

Group  2D— Evaporation  and  Transpiration 


BOUNDARY  CONDITIONS  AND  CONDUCTIVI- 
TIES USED  IN  THE  ISOTHERMAL  MODEL  OF 
EVAPORATION  FROM  SOIL, 

Department  of  Agriculture,  Ottawa  (Ontano).  Soil 
Research  Inst.  NMr 

For  primary  bibliographic  entry  see  Field  02G. 
W72-04197 

EVAPORATION  FROM  BARE  SOIL  AS  AF- 
FECTED BY  TEXTURE  AND  TEMPERATURE, 

Forest  Service  (USDA),  Albuquerque,  N.  Mex. 
Rocky  Mountain  Forest  and  Range  Experiment 

Station.  u/vm~ 

For  primary  bibliographic  entry  see  Field  02O. 

W 72-04 199 

ESTIMATION  OF  THE  EFFECT  OF  SURFACE 
RUNOFF  ON  READINGS  OF  SOIL  EVAPORA- 
TION PANS  AND  LYSIMETERS  (OTSENKA 
VLIYANIYA  POVERKHNOSTNOGO  STOKA 
NA  POKAZANIYA  POCHVENNYKH 

ISPARITELEY  I  LIZIMETROV), 
Gosudarstvennyi  Gidrologichesku  Inslitut,  Lenin- 
grad (USSR). 
A.S.  Subbotin. 

In-  Sbornik  rabot  po  gidrologii,  No.  9;  Gosudarst- 
vennyy  Gidrologicheskiy  Inslitut,  Leningrad. 
Gidrometeoizdat,  p  200-210,  1970.  2  fig,  7  tab,  4 
ref. 

Descriptors:  -Equipment,  'Lysimeters. 

•Evaporation  pans,  *Evaporation,  'Surface  ru- 
noff Water  balance,  Precipitation  (Atmospheric), 
Antecedent  precipitation.  Rainfall-runoff  relation- 
ships, Wetting,  Excess  water  (Soils),  Soil 
moisture.  Moisture  content,  Crops,  Plant  growth. 
Slopes,  Seasonal. 

Identifiers:  'European  USSR,  'Novgorod  Oblast, 
♦Leningrad  Oblast,  'Fallow,  Monoliths. 

Data  obtained  from  runoff  and  water-balance  plots 
in  a  zone  of  excess  moisture  at  Valday  Scientific 
Research  Hydrological  Laboratory  (Novgorod 
Oblast)  in  1 947-64  and  at  Tosno  (Leningrad  Oblast) 
in  1934-40  and  in  a  zone  of  deficient  moisture  at 
Dubovka  (Rostov  Oblast)  in  1950-60  were  used  to 
study  shower  runoff  from  fields  under  fallow  and 
various  crops  (potato,  sugar  beet,  beans,  corn 
flax  oats,  rye,  and  wheat).  The  results  of  runoff 
measurements  directly  from  evaporation  pans  and 
lysimeters  measuring  0.3  and  1.0  sq  m  are 
presented.  An  estimate  is  made  of  possible  excess 
wetting  of  lysimeter  core  samples  as  a  result  of 
retained  surface  runoff  and  its  effect  on  evapora- 
tion It  is  concluded  that  surface  runoff  plays  an 
insignificant  role  in  lysimeter  operation.  (Josefson- 
USGS) 
W72-04357 

CHANGES  IN  THE  ELEVATION  OF  GREAT 
SALT  LAKE  CAUSED  BY  MAN'S  ACTIVITIES 
IN  THE  DRAINAGE  BASIN, 

Geological  Survey,  Salt  Lake  City,  Utah. 
For  primary  bibliographic  entry  see  Field  04A. 
W72-04370 

AN  ESTIMATE  OF  THE  HEAT  BALANCE  OF  A 
VALLEY  AND  HILL  STATION  IN  CENTRAL 
ALASKA,  ,      .     ,,     . 

Alaska  Univ.,  College.  Geophysical  Inst. 
For  primary  bibliographic  entry  see  Field  02C. 
W72-04394 

2E.  Streamflow  and  Runoff 


DEPLETIONS,  LOSSES,  AND  GAINS  ALONG 
THE  PECOS  RIVER  FROM  ALAMOGORDO 
DAM  TO  ACME  GAGE,  NEW  MEXICO. 

Geological  Survey,  Albuquerque.  N.  Mex. 

L.J.Reiland. 

Geological  Survey  Open-file  Report.  August  1971. 

1 10  p,  23  fig,  2  tab,  3  ref.  25  append. 


Descriptors:  'Water  resources  development, 
•Streamflow,  'Water  yield,  'Water  loss,  New 
Mexico,  Texas,  Surface  waters.  Water  users, 
Reservoirs,  Water  demand,  Hydrologic  budget. 
Stream  gages,  Flow  rates.  Regulated  flow. 
Identifiers:  'Pecos  River  (N.  Mex  and  Tex). 

A  hydrologic  study  of  the  Pecos  River  in  New 
Mexico  and  Texas  was  made  to  (1)  determine  the 
net  monthly  depletion  of  flow  in  the  Pecos  River 
that  can  be  attributed  to  the  use  of  surface  water 
on  the  Fort  Sumner  Project;  (2)  determine  the  net 
monthly  loss  in  streamflow  in  the  channel  between 
Alamogordo  Dam  and  the  Acme  gage,  exclusive  of 
the  Fort  Sumner  Project  depletion,  (3)  determine 
the  net  monthly  inflow  to  the  reach  that  passes  the 
Acme  gage;  and  (4)  provide  a  means  of  estimating 
losses  from  future  releases.  The  mean-annual 
depletion  for  the  period  1938  through  1967  was 
12  950  acre-feet  per  year.  If  an  allowance  of  15 
percent  is  made  for  loss  from  distribution  systems 
and  drains,  the  consumptive  use  of  diverted  water 
would  be  1.84  acre-feel  per  acre  using  a  total  water 
consuming  area  of  6,000  acres.  The  effecuve 
precipitation  during  the  irrigation  season  adds  an 
additional  foot  to  make  the  consumptive  use  about 
2.8  feet  per  acre.  (Woodard-USGS) 
W72-04201 

WATER    TEMPERATURES    OF    CALIFORNIA 
STREAMS,  COLORADO  DESERT  SUBREGION, 

Geological  Survey,  Menlo  Park,  Calif. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-04202 

APPLICATION  OF  ANALOG  COMPUTER  FOR 
STREAMFLOW  SYNTHESIS-PHASE  I, 

Nevada  Univ.,  Reno.  Center  for  Water  Resources 

R  CSC3TC h 

For  primary  bibliographic  entry  see  Field  04A. 
W72-04207 

CHARACTERISTICS  OF  STREAMFLOW  OF 
SMALL  WATERSHEDS  IN  PENNSYLVANIA 
AND  FACTORS  THAT  INFLUENCE  IT 

Pennsylvania  State  Univ.,  University  Park.  Inst, 
for  Research  on  Land  and  Water  Resources. 
W.  E.  Sopper. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-206  434,  S3.00  in  paper  copy. 
SO  95  in  microfiche.  Completion  Report, 
December  1971.  14  p.  18  ref.  OWRR  A-006-PA 
(14). 

Descriptors:  'Streamflow,  'Watersheds,  Runoff, 
♦Water  yield.  'Low  flow,  'Pennsylvania,  Flow. 
Identifiers:  'Flow-duration,  Forest  cover. 

Four  studies  were  conducted.  The  first  was  to 
determine    average    annual   and    seasonal   water 
yields   flow  duration,  and  high  daily  flows  for  137 
watersheds  and  to  relate  these,  insofar  as  possible, 
to  the  seven  major  physiographic  regions  in  the 
Northeast.  In  the  second  study,  the  relationships 
of  average  annual  and  seasonal  discharges,  flow- 
duration     discharges,     and     high     daily     flow 
discharges  to  selected  climatic,  geographic,  topo- 
graphic, and  land-use  variables  were  investigated. 
This  analysis  was  extended  in  the  third  study  to 
better  define  the  relationships  between  the  water 
vield  parameters  and  the  climatic   and  physical 
watershed   variables  within  each  of  the  physio- 
graphic regions.  The  fourth  study  was  concerned 
primarily  with  the  determination  of  the  representa- 
tiveness of  the  small  experimental  watersheds  in 
relation  to  the  physiographic  region  in  which  they 
are  located.  All  watersheds  (137)  in  the  Northeast 
that  were  less  than  100  square  miles  in  area,  that 
had  continuous  streamflow  records  from  1940  to 
1957  (17  vears),  and  that  were  not  appreciably  al- 
fected  by  regulation  and  diversion  were  included 
in  these  studies. 
W72-04287 


STREAM  TYPES  IN  THE  DES  MOINES  RIVER 
BASIN, 

Georgia  Univ.,  Athens.  Dept.  of  Geography. 

R.A.Stephenson. 

Water  Resources  Bulletin,  Vol  7,  No  6,  p  1172- 

1 179,  December  1971.  2  fig,  2  tab,  9  ref.  OWRR  A- 

006-IA  (2). 

Descriptors:  'Streams,  'Iowa,  'Channel 
morphology,  'Glacial  drift,  Geomorphology, 
Statistics,  Statistical  methods.  Probability,  Topog- 
raphy, Terrain  analysis. 
Identifiers:  Des  Moines  River  Basin  (Iowa). 


r 


Stream  tributaries  in  the  Des  Moines  River  basin 
were  classified  according  to  the  glacial  terrain 
through  which  they  flow.  Three  stream  types  were 
categorized  as  follows:  (1)  streams  that  flow  en- 
tirely on  Wisconsin  drift,  (2)  streams  that  flow  en- 
tirely on  Kansan  drift,  and  (3)  streams  that  have 
their  headwaters  on  new  drift  but  have  their  lower 
reaches  flowing  on  older  drift.  Selected  channel 
and  valley  characteristics  were  measured  and  used 
to  verify  the  stream  type  classification.  Five  varia- 
bles were  studied  by  multiple  linear  discriminatory 
analysis.  Streams  that  do  not  fit  the  classification 
are  associated  with  pre-glacial  drainage  or  at  least 
pre-Wisconsin  age  drainage.  Otherwise,  the  major 
channels  and  valleys  in  the  Des  Moines  River 
basin  tend  to  reflect  the  glaciated  upland  surface. 
(Knapp-USGS) 
W72-04327 


THE  NIAGARA  RIVER  PLUME,  PART  1  -  TEM- 
PERATURE AND  CURRENT  STRUCTURE  IN 
THE  NIAGARA  RIVER  PLUME, 

Department  of  Energy.  Mines  and  Resources,  Ot- 
tawa (Ontario).  Inland  Waters  Branch. 
For  primary  bibliographic  entry  see  Field  02H. 
W72-04328 

FLOOD  OF  JANUARY  1969  NEAR  CARPIN- 
TERIA.  CALIFORNIA, 

Geological  Survev,  Washington.  DC. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-04329 

DETERMINATION  OF  FLOODFLOW   OF  THE 

SACRAMENTO     RIVER     AT     BUTTE     CITY, 

CALIFORNIA,  JANUARY  1970. 

Geological  Survey.  Menlo  Park,  Calif. 

J.  C.  Blodgett,  and  V.  F.  Pearce. 

Geological  Survey  Open-file  Report,  1971.  .9  p,  V 

fig.  5  tab,  13  ref. 

Descriptors:  'Floodwater,  'Flood  plains.  -Over- 
flow 'Rainfall-runoff  relationships.  Levees. 
River  beds.  Gaging  stations,  Instrumentation 
Methodology,  Floods,  Peak  discharge.  Stage 
discharge  relations.  Channel  morphology. 
Identifiers:  'Sacramento  River  (Calif),  Butte  C«5 
(Calif). 

Floodflow  conditions  along  the  Sacramento  Rivei 
and  in  the  overflow  area  in  Butte  Basin  an 
described,  with  particular  reference  to  the  specia 
work  in  1970.  The  scope  includes  a  description  o 
methods  and  instrumentation  that  are  being  usei 
to  determine  floodflows.  and  a  summary  of  annua 
peak  data  from  1915  to  1970.  Floodflow  data  at  * 
latitude  of  Butte  City  during  January  1970  indicat 
that  a  substantial  part  of  the  Sacramento  Rive 
flow  left  the  main  channel  and  flowed  throug 
Butte  Basin.  One  third  of  the  peak  flow  of  -5.w 
cfs  on  January  24.  1970.  was  on  the  east-ban 
flood  plain.  Because  of  changing  channel  conoi 
tions  and  cultural  development  on  the  flood  plait 
flow  characteristics  defined  in  1970  may  not  be  at 
plicable  to  past  or  future  floods.  A  detailed  ma 
scaled  one  inch  to  the  mile  shows  the  drainage  pa 
tern  levees,  cultural  features,  and  gaging  •-tatio 
sites.  Cross  sections  show  the  water  level  u  » 
river  and  overflow  areas  near  Butte  City.  CaUlo 
nia.  (Lang-USGS) 
W72-04344 


HYDROLOGY  AND  SEDIMENTATION  OF 
COREY  CREEK  AND  ELK  RUN  BASINS, 
NORTH-CENTRAL  PENNSYLVANIA, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  04A 

W72-04346 


SUMMARY    OF    FLOODS    IN    THE    UNITED 
STATES  DURING  1966, 

jeological  Survey,  Washington,  D.C. 

I.  0.  Rostvedt. 

For  sale  by  the  Superintendent  of  Documents,  U. 
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)escriptors:  'Floods,  'United  States,  'Stream- 
low,  'Flood  damage,  'Flow  rates,  Stream  gages, 
lunoff,  Peak  discharge.  Precipitation  (At- 
lospheric),  Rainfall,  Snowmelt,  Flow  measure- 
lent,  Hydrologic  data,  Data  collections, 
dentifiers:  'Floods  (United  States,  1966). 

he  four  most  destructive  floods  in  the  United 
tates  during  1966  occurred  during  March-April  in 
le  Red  River  of  the  North  basin  in  northwestern 
linnesota,  during  April-May  in  northeastern  Tex- 
»,  in  August  in  east-central  Nebraska,  and  in 
ecember  in  the  Southwestern  United  States.  In 
le  Red  River,  unseasonally  warm  temperature 
msed  rapid  melting  of  a  heavy  snow  cover,  with 
ater  equivalent  ranging  from  5  to  7  inches,  which 
>vered  the  northern  two-thirds  of  the  basin.  Peak 
scharges  were  maximum  of  record  at  three  gag- 
g  sites  having  periods  of  record  ranging  from  20 
30  years,  and  peak  discharges  exceeded  50-year 
aods  at  nine  sites.  Damage  from  the  flood  was 
timated  at  S10  million.  In  the  period  April  22-29 
om  20  to  26  inches  of  rain  fell  in  part  of  the 
ibme  River  basin  in  northeastern  Texas.  Flood 
image  was  estimated  at  SI 2  million,  and  25  per- 
ns lost  their  lives.  Floods  along  the  Loup  River 
d  its  tributaries  in  east-central  Nebraska  caused 
cord  peak  discharges  at  nearly  all  gaging  stations 
the  flood  area.  Flood  damage  was  estimated  at 
1  million.  In  early  December  a  storm   moved 
stward    from    the    Pacific    coast    in    southern 
ilifornia     into     Southwestern     United     States, 
scharges  on  many  streams  exceeded  the  previ- 
s  maximums  known,  and  the  flood  was  particu- 
ly  damaging  because  of  the  large  area  involved 
oodard-USGS) 
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NOFF  FROM  SMALL  CATCHMENTS  IN 
IE  CENTRAL  RUSSIAN  UPLAND  (O  STOKE 
:',A.,LJoKH  vODOSBOROV  SREDNERUSSKOY 
•ZVYSHENNOSTI), 

HU,nccVenny'  Gidrol°g'cheskii  Institut,  Lenin- 
N.  Popov. 

Sbornik  rabot  po  gidrologii,  No.  9;  Gosudarst- 
jnyy  Gidrologicheskiy  Institut,  Leningrad 
Irometeoizdat,  p  225-240,  1970.  3  fig,  5  tab,  17 

seriptors:  'Runoff,  'Runoff  coefficient, 
atersheds  (Basins),  'Geomorphology 

charge  (Water),  Sediment  discharge.  Ion  trans- 
I.  Streams,  Ephemeral  streams,  Floods, 
pes.  Thalweg,  Forests,  Ravines,  Rainfall-ru- 
l  relationships.  Water  storage,  Seasonal  Ir- 
>t'on,  Ponds,  Maps. 

ntifiers:  'USSR.  'Central  Russian  Upland, 
>n  Kiver,  'Sediment  concentration,  Mineraliza- 

ults  of  investigations  of  runoff  from  small 
•intents,  based  on  observations  by  the  Nizh- 
evitsa  Runoff  Station  (NRS).  are  presented 
Mation  is  located  in  the  center  of  the  Central 
!n„OZ,e"l  B^  '"  'he  Cretaceous  physiographic 
on  of  the  Don  River  area  in  the  forest-steppe 

1  ,  °,f  'he  Central  Russian  UP^nd.  The  ex- 
mental  catchments  are  located  in  the  upper 
of  he  basin  of  the  Devitsa  River,  a  right  tribu- 
°i  me  Don.  The  physiographic  description  of 


the  area  is  accompanied  by  tables  of  principal  an- 
nual and  flood  runoff  characteristics,  maps  of 
long-term  average  annual  and  flood  runoff  (mm)  of 
ephemeral  streams  in  field  catchments,  and  by  ta- 
bles showing  sediment  discharge  during  a  flood  in 
the  Barsuk  and  Medvezhiy  Ravines  and  annual  ion 
runoff  for  small  catchments  of  permanent  and 
ephemeral  streams  in  the  NRS  area.  Local  factors 
that  affect  runoff  from  field  catchments  are  the 
channel  slope  and,  in  forested  catchments,  the 
forest.  Long-term  average  sediment  discharge  dur- 
ing the  flood  period  is  5.6  times  higher  in  a  field 
than  in  a  forested  catchment.  Average  annual  ion 
runoff  in  a  field  catchment  (Barsuk  Ravine)  is  9.4 
times  higher  than  in  a  forested  catchment  (Med- 
vezhiy Ravine)  for  a  normally  wet  year.  Observa- 
tions at  NRS,  as  well  as  conclusions  derived,  can 
be  used  to  solve  problems  associated  with 
development  of  practical  measures  to  regulate  and 
utilize  local  runoff.  The  quantitative  charac- 
teristics obtained  from  annual  and  flood  runoff 
make  it  possible  to  expand  water  resources  studies 
in  the  direction  of  utilizing  local  runoff  for  irriga- 
tion and  for  developing  plans  for  future  construc- 
tion of  ponds.  (Josefson-USGS) 
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ESTIMATION  OF  THE  EFFECT  OF  SURFACE 
RUNOFF  ON  READINGS  OF  SOIL  EVAPORA- 
TION PANS  AND  LYSIMETERS  (OTSENKA 
VLIYANIYA  POVERKHNOSTNOGO  STOKA 
NA  POKAZANIYA  POCHVENNYKH 

ISPARITELEY  I  LIZIMETROV), 
Gosudarstvennyi  Gidrologicheskii  Institut,  Lenin- 
grad (USSR). 

For  primary  bibliographic  entry  see  Field  02D 
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ACCURACY    OF    DETERMINING     AVERAGE 
VERTICAL  VELOCITY  (TOCHNOST' 

OPREDELENIYA    SREDNEY    NA    VERTIKALI 

sKOROSTT), 

Gosudarstvennyi  Gidrologicheskii  Institut,  Lenin- 
grad (USSR). 
For  primary  bibliographic  entry  see  Field  08B 
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MULTIPLE  LINEAR  CORRELATION  OF 
HYDROLOGIC  FACTORS  TO  ESTIMATE 
MINIMUM  FLOW  (PRIMENENIYE  MNOZ- 
HESTVENNOY  LINEYNOY  KORRELYATSII  K 
OTSENKE  FAKTOROV  I  RASCHETAM 
MINIMAL'  NOGO  STOKA), 
Gosudarstvennyi  Gidrologicheskii  Institut  Lenin- 
grad (USSR). 

For  primary  bibliographic  entry  see  Field  04A 
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HYDROCHEMICAL  AND  HYDROLOGIC 
CRITERIA  OF  LOCAL  RUNOFF  (GIDROK- 
HIMICHESKIYE  I  GIDROLOGICHESKIYE 
KRITERII  MESTNOGO  STOKA), 

Gosudarstvennyi  Gidrologicheskii  Institut,  Lenin- 
grad (USSR). 
P.  P.  Voronkov. 

In:  Sbornik  rabot  po  gidrologii,  No  9;  Gosudarst- 
vennyy  Gidrologicheskiy  Institut,  Leningrad 
Gidrometeoizdat,  p  3-28,  1970.  6  fig,  2  tab,  14  ref.  ' 

Descriptors:  'Water  chemistry,  'Water  analysis, 
'Runoff,  'Watersheds  (Basins),  Water  balance' 
Salt  balance,  Chlorides,  Sulfates,  Bicarbonatesj 
Ions,  Saline  soils,  Soil  water,  Groundwater,  Sur- 
face waters,  Rainfall-runoff  relationships,  Infiltra- 
tion. Floods,  Low  flow,  Topography,  Hydro- 
graphs. 

Identifiers:  'European  USSR,  Traveltime 
Mineralization. 

Hydrochemical  and  hydrologic  features  of  local 
runoff  waters  in  various  natural  zones  of  the  Eu- 
ropean USSR  are  examined.  Considering  the 
chemical  composition  of  the  main  genetic  water 
categories  in  different  soil  layers,  three  principal 
types  of  catchments  are  identified:  (1)  catchments 


WATER  CYCLE— Field  02 
Streamflow  and  Runoff— Group  2E 

with    soils    weakly    salinized    by    chlorides    and 
sulfates  in  which  waters  of  all  genetic  categories 
are  only  slightly  mineralized  and  strongly  bicar- 
bonate with  Ca  (  +  +)  predominant  among  the  ca- 
tions; (2)  catchments  with  a  very  saline  soil  with 
chloride     and     sulfate     salinization;     and     (3) 
catchments   with   river   waters   distinctly   bicar- 
bonate during  spring  high-water  periods  and  either 
chloride  or  sulfate  during  low-water  periods.  To 
study    specific    characteristics    of   local    runoff, 
catchments   must   generally   meet   the  following 
requirements:  (1)  total  catchment  area  must  have  a 
uniform  relief  with  no  vertical  zonality  features; 
(2)  individual  phases  of  spring  high-water  periods 
must   occur  simultaneously   in   all  parts   of  the 
catchment;  (3)  travel  time  of  water  to  the  gaging 
station  from  the  farthest  points  of  the  catchment 
must  not  exceed  half  the  time  of  development  of 
the  main  phase  of  high- water  periods;  (4)  soil  of 
the  catchment  must  be  more  or  less  uniform  as  re- 
gards chlorides  and  sulfates;  (5)  the  catchment 
must  be  more  or  less  uniform  with  respect  to 
lithological  composition  of  rocks  and  hydrogeolog- 
ic  conditions;  and  (6)  the  predominant  vegetation 
must  cover  at  least  75%  of  the  catchment  area.  Ad- 
herence to  these  conditions  will  make  it  possible  to 
detect  the  principal  chemical  characteristics  of 
local  runoff  waters  of  an  area.  (Josefson-USGS) 
W72-04362 


ESTIMATING  MAGNITUDE  AND  FREQUENCY 
OF  FLOODS  IN  W ISCONSIN, 

Wisconsin  Geological  Survey,  Madison. 
For  primary  bibliographic  entry  see  Field  04A 
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ANNUAL  COMPILATION  AND  ANALYSIS  OF 
HYDROLOGIC  DATA  FOR  URBAN  STUDIES 
IN  THE  HOUSTON,  TEXAS  METROPOLITAN 
AREA,  1969, 

Geological      Survey,      Houston,      Tex.      Water 

Resources  Div. 
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W72-04381 


LOW-FREQUENCY         PERIODICITIES         IN 
PANAMA  RAINFALL  RUNOFF, 

Sandia  Lab.,  Albuquerque,  N.  Mex. 
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SURFACE  WATER  SUPPLY  OF  THE  UNITED 

STATES,  1961-65:  PART  5.  HUDSON  BAY  AND 

UPPER  MISSISSIPPI  RIVER  BASINS,  VOLUME 

3.  UPPER  MISSISSIPPI  RIVER  BASIN  BELOW 

KEOKUK,  IOWA. 

Geological  Survey,  Washington,  D.C. 
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SURFACE  WATER  SUPPLY  OF  THE  UNITED 
STATES,  1961-65:  PART  1.  NORTH  ATLANTIC 
SLOPE  BASINS-  VOL  3,  BASINS  FROM  MARY- 
LAND TO  YORK  RIVER. 

Geological  Survey,  Washington,  D.C. 
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HYDROLOGIC      RECORDS      FOR      VOLUSIA 
COUNTY,  FLORIDA,  1970-71, 

Geological  Survey,  Tallahassee,  Fla. 

For  primary  bibliographic  entry  see  Field  07C 

W72-04514 


WATER  IN  THE  ECONOMY  OF  THE  JACKSON 
PURCHASE  REGION  OF  KENTUCKY, 

Geological  Survey,  Louisville,  Ky. 

For  primary  bibliographic  entry  see  Field  03E 
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Field  02— WATER  CYCLE 

Group  2E— Streamflow  and  Runoff 

ANNUAL  COMPILATION  AND  ANALYSIS  OF 
HYDROLOGIC  DATA  FOR  LITTLE  ELM 
CREEK,  TRINITY  RIVER  BASIN,  TEXAS,  1969, 

Geological  Survey,  Austin,  Tex. 

For  primary  bibliographic  entry  see  Field  07C. 
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ANNUAL  COMPILATION  AND  ANALYSIS  OF 
HYDROLOGIC  DATA  FOR  URBAN  STUDIES 
IN  THE  SAN  ANTONIO,         TEXAS 

METROPOLITAN  AREA,  1969, 

Geological  Survey,  San  Antonio,  Tex. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-04535 

ANNUAL  COMPILATION  AND  ANALYSIS  OF 
HYDROLOGIC  DATA  FOR  URBAN  STUDIES 
IN  THE  BRYAN,  TEXAS  METROPOLITAN 
AREA,  1969, 

Geological  Survey,  Austin,  Tex. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-04536 


METHODS 


IN 


DATA  GENERATING 

HYDROLOGY, 

Department  of  Energy,  Mines  and  Resources,  Ot- 
tawa (Ontario).  Inland  Waters  Branch. 
For  primary  bibliographic  entry  see  Field  07C. 
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ANALYSIS      OF      EPHEMERAL      FLOW      IN 
ARIDLANDS, 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 
Water  Resources. 

C.  C.  Kisiel,  L.  Duckstein,  and  M.  M.  Fogel. 
Journal  of  the  Hydraulics  Division,  ASCE,  Vol  97, 
No  HY10,  p  1699-1717,  October  1971.  6  fig,  2  tab, 
34ref.  OWRR  B-007-ARIZ  (13). 

Descriptors:  'Aridlands,  "Low  flow,  "Hydrology, 
•Distribution     pattern,     'Stochastic     processes, 
•Time   series   analysis,    Storm   runoff,   Riparian 
water  loss,  Estimating,  Poisson  ratio,  Arizona. 
Identifiers:  'Rillito  Creek  (Ariz),  Tucson  (Ariz). 

The  purpose  was  to  present  recent  results  in  the 
stochastic  analysis  of  ephemeral  flows  in  Tucson, 
Arizona,  and  propose  a  framework  for  future 
analyses  of  such  data.  Ephemeral  flow  in  aridlands 
is  characterized  by  the  absence  of  base  flow,  spe- 
cial precipitation  patterns,  and  scarcity  of  data. 
Duration  of  individual  flow  events  is  an  important 
parameter  for  natural  recharge  of  aquifers.  Using  a 
regional  model  of  rainfall,  a  stochastic  model  of 
flow  duration  was  developed  for  a  stream  near 
Tucson.  The  number  of  flow  events  per  summer 
seemed  to  follow  a  Poisson  distribution  and  in 
winter,  a  geometric  distribution.  In  both  cases, 
however,  the  flow  duration  per  event  followed  a 
negative  binomial  distribution.  Time  series  esti- 
mates of  monthly  streamflow  of  the  Rillito  Creek 
were  given  to  illustrate  the  correlation  between 
various  months  and  the  difficulty  of  interpreting 
such  time-lumped  data.  It  was  found  that  the 
event-based  analyses  of  streamflows  as  observed 
in  nature  were  more  informative  than  monthly  and 
annual  series.  (Markell-Cornell) 
W72-04636 

TRIBUTARY  TO  THE  INTRACOASTAL 
WATERWAY  AT  INTERSTATE  HIGHWAY  10 
SEAR  PORT  ALLEN,  LOUISIANA, 

Geological  Survey,  Baton  Rouge,  La. 

For  primary  bibliographic  entry  see  Field  08B. 

W72-04659 

ANNUAL  COMPILATION  AND  ANALYSIS  OF 
HYDROLOGIC  DATA  FOR  URBAN  STUDIES 
IN  THE  DALLAS,  TEXAS  METROPOLITAN 
AREA,  1969, 

Geological  Survey,  Fort  Worth,  Tex. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-04661 


INDEX   OF  SURFACE   WATER   STATIONS  IN 
TEXAS  -  OCTOBER  1971. 

Geological  Survey,  Austin,  Tex.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  07C. 
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HYDROLOGIC  CONDITIONS  DURING  1969  IN 
DADE  COUNTY,  FLORIDA, 

Geological     Survey,     Tallahassee,     Fla.     Water 

Resources  Div. 

J.  E.  Hull. 

Geological  Survey  Open-file  Report  71008,  1971. 

50  p,  39  fig,  4  tab,  11  ref. 

Descriptors:  'Hydrologic  data,  'Surface  waters, 
•Groundwater,  'Florida,  'Data  collections, 
Streamflow,  Water  wells.  Water  yield.  Water 
levels.  Rainfall,  Groundwater  recharge.  Canals, 
Water  quality,  Saline  water  intrusion.  Hydrology, 
Water  resources  development. 
Identifiers:  'Dade  County  (Fla). 

The  general  hydrologic  conditions  in  Dade  Coun- 
ty, Florida  for  the  1969  water  year  (October  1, 
1968  to  September  30,  1969)  are  summarized  in  ta- 
bles, graphs,  and  maps.  The  chief  source  of  fresh 
groundwater  in  Dade  County  is  the  Biscayne 
aquifer-a  highly  permeable  limestone  and  sand- 
stone capable  of  yielding  large  quantities  of  water 
suitable  for  municipal,  industrial,  and  agricultural 
uses.  Water-table  fluctuations  were  recorded  con- 
tinuously in  62  wells  in  order  to  determine  the  ef- 
fectiveness of  water-management  installations. 
The  water  level  in  well  S-18  in  northeastern  Dade 
County  has  been  stabilized  since  completion  of  the 
canal  system  during  the  mid  1950's.  During  1969 
the  U.S.  Geological  Survey  maintained  46  surface- 
water  gaging  stations  within  the  county  to  deter- 
mine water  levels  and  runoff.  Snake  Creek, 
Biscayne,  Little  River,  Miami,  Tamiami,  and 
Snapper  Creek  Canals  flow  into  Biscayne  Bay. 
Their  combined  annual  discharge  represents  an 
estimated  75  percent  of  the  total  eastward  runoff 
from  all  Dade  County  canals.  During  the  water 
year  the  combined  average  daily  discharge  of 
these  six  canals  was  1,134  mgd.  This  compares 
with  a  10-year  average  of  968  mgd.  (Woodard- 
USGS) 
W72-04670 


LASER-VELOCITY  METER, 

Lund  Univ.  (Sweden).  Div.  of  Hydraulics. 
For  primary  bibliographic  entry  see  Field  07B. 
W72-04671 

AN    AUTOMATIC    DIGITAL    WATER    LEVEL 
FOLLOWER, 

Centre  National  de  la  Recherce  Scientifque,  Tou- 
louse (France).  Hydrulic  Lab. 
For  primary  bibliographic  entry  see  Field  07B. 
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PROBLEMS  OF  ENGINEERING  HYDROLOGY 
(VOPROSY  INZHENERNOY  GIDROLOGII). 

Gosudarstvennyi  Gidrologicheskii  Institut,  Lenin- 
grad (USSR). 

Gosudarstvennyy  Gidrologicheskiy  Institut  Tru- 
dy, No  180;  1970.  300  p. 

Descriptors:  'Statistical  methods,  'Probability, 
'Estimating,  'Sampling,  'Parametric  hydrology. 
Synthetic  hydrology,  Hydrologic  aspects,  Stream- 
flow,  Runoff,  Flow  rates.  Water  year. 
Hydrodynamics,  Meteorology.  Geographical  re- 
gions, Gaging  stations.  Rivers,  Variability,  Fluc- 
tuation Correlation  analysis.  Time  series  analysis. 
Identifiers:  'USSR,  'Engineering  hydrology, 
•Hydrologic  analysis.  Autocorrelation.  Skewness. 

This  collection  of  10  papers  deals  with  various 
aspects  of  the  engineering  application  of  hydrolo- 
gy to  the  solution  of  water  management  problems. 
The  titles  of  the  papers  are:  (1)  method  of  com- 
bined analysis  of  runoff  observations  in  hydrologi- 


caily  similar  basins;  (2)  estimation  of  probability 
distribution  parameters  by  groups  of  correlated 
hydrologic  series;  (3)  computation  of  storm-flooc 
characteristics  by  combined  analysis  of  observa- 
tional data  on  a  group  of  rivers;  (4)  relationship! 
between  estimates  of  probability  distributor 
parameters  of  correlated  dependent  variables;  (5 
estimation  of  probability  distribution  parameter; 
of  annual  streamflow  in  the  USSR;  (6)  random  er 
rors  in  estimates  of  the  ordinates  for  a  probability 
distribution  curve  of  runoff  characteristics;  (7 
composition  of  gamma-correlated  random  values 
(8)  refinement  of  procedures  for  calculating  thi 
probability  of  water  level  fluctuations  of  close* 
water  bodies;  (9)  hydrodynamics  of  flows  with  id 
homogeneous  density;  and  (10)  patterns  of  succes 
sion  of  dry  and  wet  years  as  a  basis  for  computini 
streamflow  regulation.  The  collection  is  intende< 
to  serve  practicing  scientists,  hydrologists,  aw 
hydraulic  engineers,  as  well  as  undergraduate  am 
graduate  students  in  the  fields  of  hydrometeorolo 
gy  and  hydraulic  engineering.  (See  also  W72-0467' 
thru  W72-04684)  (Josefson-USGS) 
W72-04678 


METHOD  OF  COMBINED  ANALYSIS  OF  RV 

NOFF      OBSERVATIONS      IN      HYDROLOGI 

CALLY  SIMILAR  BASINS  (O  METODIKE  SOV 

MESTNOGO     ANALIZA     NABLYUDE.MY    Zt 

STOKOM   GDDROLOGICHESKI   SKHODNYH 

BASSEYNOV), 

Gosudarstvennyi  Gidrologicheskii  Institut,  Lenir 

grad(USSR) 

S.  N.  Kritskiy,  and  M.  F.  Menkel'. 

In:   Voprosy  inzhenernoy  gidrologii;  Gosudars 

vennyy  Gidrologicheskiy  Institut  Trudy,  No  180. 

3-29.  1970.  1  fig,  13  ref. 

Descriptors:  'Statistical  methods.  'Probabilit* 
•Parametric  hydrology,  'Hydrologic  aspects.  'Ri 
noff.  Flow  rates.  Discharge  (Water),  PrecipiUtio 
(Atmospheric).  Floods,  River  basins,  Meteorolc 
gy,  Hydrometry,  Stochastic  processes,  Syntheti 
hydrology,  Frequency  analysis.  Variability.  Flu* 
tuation.  Heterogeneity,  Homogeneity. 
Identifiers:  'USSR.  'Hydrologic  analyst 
'Hydrologic  computations,  Distribution  curve< 
Skewness. 

Evaluation  of  rare  hydrologic  phenomena,  partici 
larly  the  height  and  frequency  of  floods  and  nig 
water,  is  based  not  only  on  direct  observations  ( 
the  regime  of  a  given  watercourse,  but  also  ii 
directly  on  centuries  of  human  experience, 
method  is  given  for  a  combined  analysis  of  obse 
vations  of  grouped  hydrologic  elements  that  ca 
compensate  for  the  lack  of  direct  mformatioi 
which  is  limited  to  the  length  of  hydrometnc  i 
meteorological  records.  The  analysis  is  based  c 
the  following  initial  arguments:  (1)  year-to-year  n 
noff  fluctuations  obey  definite  probability  di 
tributions;  (2)  these  distributions  do  not  chanf 
significantly  over  the  periods  for  w  hich  hydrolog 
computations  are  made:  and  (3)  runoff  fluent, 
tions  of  basins  analyzed  together  are  statistical 
independent,  at  least  partially.  The  aim  of  I 
method  examined  is  to  detect  the  probability  pa 
terns  that  are  common  to  many  elements,  despi 
the  differences  which  remain  between  them  ail 
the  relationships  available  in  modern  hydrolof 
are  used.  The  runoff  characteristics  of  each  bas 
of  a  group  under  study  differ  from  those  of  otb< 
basins  in  two  ways,  the  first  being  the  incomple 
synchronism  of  fluctuations  of  meteorological  fa 
tors  in  each  basin,  and  the  second,  the  differeno 
in  the  landscape  and  climate  of  the  catchment 
w  hich  produces  a  geographic  component  of  van 
bility.  Procedures  are  outlined  for  combined  anal 
sis  of  incompletely  homogeneous  hydrolog 
characteristics,  including  investigation  of  U 
parameters  of  the  probabilu\  distribution  i 
hydrologic  quantities.  The  results  of  cornbu* 
analysis  of  observations  of  groups  of  analagoi 
elements  should  be  regarded  as  a  source  of  into 
mation  supplementing  direct  observations  of  eat 
individual  element.  (See  also  W72-04678)  (Jose 
son-USGS) 
W'72-04679 
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ISTIMATION  OF  PROBABILITY  DISTRIBU- 
TION PARAMETERS  BY  GROUPS  OF  CORRE- 
CTED HYDROLOGIC  SERIES  (OB  OTSENKE 
ARAMETROV  RASPREDELENIYA 

EROYATNOSTEY  PO  GRUPPAM  KORRE- 
YATIVNO  SVYAZANNYKH 

IDROLOGICHESKIKH  RYADOV), 
losudarstvennyi  Gidrologicheskii  Institut,  Lenin- 
rad(USSR). 

.  N.  Kritskiy,  and  M.  F.  Menkel'. 
i:  Voprosy  inzhenernoy  gidrologii;  Gosudarst- 
;nnyy  Gidrologicheskiy  Institut  Trudy,  No  180  p 
M9, 1970.  lOref. 

escriptors:    'Statistical   methods,    'Probability, 

Estimating,  'Parametric  hydrology,  'Hydrologic 

peels.       Sampling,       Stochastic       processes, 

,-nthetic  hydrology.  Model  studies,  Correlation 

lalysis,  Regression  analysis. 

entifiers:      'USSR,      'Hydrologic      analysis, 

lewness. 

ethods  are  presented  for  finding  the  theoretical 
stributions  of  probability  characteristics,  esti- 
ated  by  groups  of  correlated  hydrologic  series, 
lese  methods  are  necessary  for  estimating  the 
ndom  component  of  variation  of  the  hydrologic 
amities  examined.  The  text  is  divided  into  4  see- 
ms: (1)  statistical  tests;  (2)  analytical  computa- 
n  of  the  random  component  of  variation  of  esti- 
ites  in  correlations  between  elements  in  a  set;  (3) 
timate  of  the  mathematical  expectation  of  ran- 
m  values  for  a  group  of  correlated  sample 
lues;  and  (4)  estimate  of  the  variance  of  corre- 
ed  values,  whose  solution  is  used  in  the  in- 
stigations examined  in  the  preceding  sections 
:e  also  W72-04678)  ( Josefson-USGS) 
72-04680 


IMPUTATION  OF  STORM-FLOOD  CHARAC- 
RISTICS  BY  COMBINED  ANALYSIS  OF  OB- 
RVATIONAL  DATA  ON  A  GROUP  OF 
VERS  (K  RASCHETU  KHARAKTERISTIK 
IZHDEVYKH  PAVODKOV  PUTEM  SOV- 
iSTNOGO  ANALIZA  DANNYKH  NABLYU- 
NIY  PO  GRUPPE  REK), 

sudarstvennyi  Gidrologicheskii  Institut,  Lenin- 
d(USSR). 
F.  Sotnikova. 

Voprosy  inzhenernoy  gidrologii;  Gosudarst- 
myy  Gidrologicheskiy  Institut  Trudy,  No  180  n 
70.  1970.  10  fig,  5  tab,  12  ref. 

icriptors:  'Statistical  methods,  'Probability, 
irametric  hydrology,  'Hydrologic  aspects, 
orm  runoff,  Floods,  Discharge  (Water), 
cipitation  (Atmospheric),  Gaging  stations, 
ers.  Watersheds  (Basins),  Estimating 
npling.  Variability. 

ntifiers:  'USSR,  'Ukraine.  'Dnieper  River, 
I'drologic  analysis. 

iple  computations  by  combined  analysis  of 
eorological  and  hydrologic  characteristics  of 
m  floods  in  the  Middle  Dnieper  River  basin  of 
Ukraine  are  examined.  The  empirical  data  used 
he  computations  are  based  on  observations  at 
neteorological  stations  and  on  7  rivers  and  are 
ded  into  2  parts.  The  first  part  includes  records 
laily  precipitation  maxima,  which  can  be  re- 
led  as  belonging  to  a  normal  probability  dis- 
iition.  The  second  part  of  the  computations  in- 
les  a  combined  analysis  of  records  of  max- 
m  storm  floods  with  a  different  probability  dis- 
ition  for  individual  rivers.  A  group  analysis  of 
observations  will  make  it  possible  to  obtain 
e  reliable  characteristics  of  storm  floods  u  ith  a 
probability  of  being  exceeded.  (See  also  W72- 
'»)  (Josefson-USGS) 
1-04681 


•ATIONSHIPS  BETWEEN  ESTIMATES  OF 
LABILITY  DISTRIBUTION  PARAMETERS 
CORRELATED  DEPENDENT  VARIABLES 
SVYAZYAKH  MEZHDU  OTSENKAMI 
AMETROV  RASPREDELENIYA 


VEROYATNOSTEY  KORRELYATIVNO 

ZAVISIMYKH  VELICHIN), 

Gosudarstvennyi  Gidrologicheskii  Institut,  Lenin- 
grad (USSR). 
Ye.  G.  Blokhinov. 

In:  Voprosy  inzhenernoy  gidrologii;  Gosudarst- 
vennyy  Gidrologicheskiy  Institut  Trudy,  No  180  d 
71-84,  1970.  1  tab,  9  ref. 

Descriptors:    'Statistical   methods,    'Probability, 

'Correlation  analysis,   'Estimating,   'Parametric 

hydrology,  Water  level  fluctuations,  Variability, 

Sampling,  Equations,  Rivers. 

Identifiers:      'USSR,      'Hydrologic      analysis, 

Skewness. 

Correlation  coefficients  between  statistical  esti- 
mates of  the  distribution  parameters  of  two  corre- 
lated dependent  variables  are  determined.  Samples 
from  a  two-dimensional  normal  population  with 
correlation  coefficients  other  than  zero  and  sam- 
ples from  a  two-dimensional  gamma-correlated 
population  are  studied.  The  correlation  coeffi- 
cients of  two  functions  of  sample  values  of  one 
quantity  and  of  sample  values  of  a  second  quantity 
are  expressed  in  terms  of  the  correlation  coeffi- 
cient R  between  the  two  quantities  and  their 
parameters.  The  statement  of  this  problem  is  re- 
lated to  the  formulation  of  a  method  for  a  com- 
bined analysis  of  observations  on  a  group  of  rivers 
whose  water  level  fluctuations  are  synchronous 
from  year  to  year.  By  knowing  the  correlation 
coefficients  between  the  estimates  of  these 
parameters,  as  well  as  the  coefficients  of  varia- 
tion, skewness,  etc.,  it  is  possible  to  compare  the 
variance  of  their  estimates,  observed  in  a  group  of 
hydrologic  basins,  with  that  theoretically  cor- 
responding to  the  hypothesis  of  their  membership 
in  a  normal  probability  distribution.  (See  also  W72- 
04678)  (Josefson-USGS) 
W72-04682 


ESTIMATION  OF  PROBABILITY  DISTRIBU- 
TION PARAMETERS  OF  ANNUAL  STREAM- 
FLOW  IN  THE  USSR  (OB  OTSENKE 
PARAMETROV  RASPREDELENIYA 

VEROYATNOSTEY  GODOVOGO  STOKA  REK 
SSSR), 

Gosudarstvennyi  Gidrologicheskii  Institut,  Lenin- 
grad (USSR). 

Ye.  G.  Blokhinov,  and  L.  F.  Sotnikova. 
In:   Voprosy  inzhenernoy  gidrologii;  Gosudarst- 
vennyy  Gidrologicheskiy  Institut  Trudy,  No  180  n 
85-123,  1970.  10  fig,  9  tab,  12  ref. 

Descriptors:  'Statistical  methods,  'Probability, 
'Estimating,  'Parametric  hydrology,  'Stream- 
flow,  Flow  rates.  Regulation,  Discharge  (Water), 
Water  yield,  Gaging  stations.  Rivers,  Reservoirs! 
Sampling,  Variability,  Fluctuation. 
Identifiers:  'European  USSR,  'Kazakhstan, 
Skewness. 

A  brief  description  is  given  of  long-term  stream- 
flow  records  at  120  gaging  stations  in  the  northern 
and  temperate  zones  of  the  European  USSR  and  in 
the  steppe  region  of  Kazakhstan.  The  length  of 
record  at  gaging  stations  in  the  European  USSR  is 
40  years  or  more.  For  Kazakhstan  the  records 
required  were  reduced  to  25-30  years  or  more  to 
achieve  fuller  coverage  of  the  area.  The  values  of 
the  probability  distribution  parameters  of  annual 
streamflow,  i.e.,  the  coefficients  of  variation  and 
skewness,  computed  by  various  methods,  were 
compared.  The  problem  of  estimating  the  coeffi- 
cient of  skewness  in  annual  flow  computations 
was  examined.  A  sample  computation  of  annual 
flow  is  given,  based  on  a  combined  analysis  of  ob- 
servational data  for  8  rivers  in  the  dry  region  of 
Kazakhstan.  (See  also  W72-04678)  (Josefson- 
USGS) 
W72-04683 


PATTERNS  OF  SUCCESSION  OF  DRY  AND 
WET  YEARS  AS  A  BASIS  FOR  COMPUTING 
STREAMFLOW  REGULATION  (ZAKONOMER- 
NOSTI  CHEREDOVANIYA  MALOVODNYKH  I 


WATER  CYCLE— Field  02 
Groundwater — Group  2F 

MNOGOVODNYKH  LET  KAK  OSNOVA 
RASCHETOV  REGULIROVANIYA  RECHNOGO 
STOKA), 

Gosudarstvennyi  Gidrologicheskii  Institut,  Lenin- 
grad (USSR). 
D.  Ya.  Ratkovich. 

In:  Voprosy  inzhenernoy  gidrologii;  Gosudarst- 
vennyy  Gidrologichskiy  Institut  Trudy,  No  180  p 
179-293,  1970.  26  fig,  22  tab,  39  ref,  append. 

Descriptors:  'Statistical  methods,  'Probability, 
'Parametric  hydrology,  'Synthetic  hydrology! 
'Streamflow,  Regulation,  Fluctuation,  Flow  rates, 
Surface  runoff,  Subsurface  flow,  Precipitation 
(Atmospheric),  Evaporation,  Moisture  content, 
Reservoir  storage,  Geographical  regions,  Gaging 
stations,  Rivers,  Correlation  analysis,  Time  series 
analysis,  Sampling. 

Identifiers:  'USSR,  Europe,  North  America, 
Asia,  Australia,  Africa. 

This  article  is  a  continuation  of  articles  with  the 
same  title  published  earlier  by  the  author  in  Nos. 
143,  160  and  162  of  the  Transactions  of  the  State 
Hydrologic  Institute  and  is  devoted  to  a  study  of 
the  patterns  of  annual  streamflow  fluctuations, 
based  on  long-term  observations  at  339  gaging  sta- 
tions on  289  rivers  of  the  world.  Areal  density  of 
the  stations  by  continent  is  as  follows:  Europe- 
151;  North  America-142;  Asia-31;  Australia-11; 
and  Africa-4.  The  initial  premise  of  the  study  is 
that  the  main  structural  elements  of  flow  series  are 
groups  of  dry  and  wet  years.  The  distribution  and 
magnitude  of  wet  and  dry  years  determine  the 
long-term    component    of    the   reservoir    storage 
needed  to  ensure  a  desired  yield.  A  time-series 
analysis  is  made  of  annual  streamflow,  surface 
and  subsurface  flow,  precipitation,  and  the  factors 
which  determine  evaporation.  Temporal  patterns 
of  succession  of  years  of  different  wetness  are  ex- 
amined from  the  standpoint  of  their  effect  on  the 
probability  patterns  of  annual  flow  fluctuations. 
Distributions  of  the  duration  of  groups  of  dry  and 
wet    years    are    presented    in    conjunction    with 
stochastic  relationships  between  the  wetness  of  a 
year  and  its  position  in  the  group.  On  the  basis  of 
these  probability  patterns,  annual  flow  series  can- 
not be  regarded  as  successions  of  independent  ran- 
dom values;  qualitatively,  these  patterns  are  the 
same  as  those  in  distributions  of  positively  corre- 
lated random  values.  Autocorrelation  is  not  the 
same  on  all  rivers;  it  increases  most  noticeably 
with  decreasing  flow  rate.  The  system  of  standard 
relationships  presented  makes  it  possible  to  select 
a  mathematical  model  which  will  reflect  as  fully  as 
possible  the  probability  patterns  of  annual  stream- 
flow  fluctuations.  (See  also  W72-04678)  (Josefson- 
USGS) 
W72-04684 

2F.  Groundwater 


A  FINITE  DIFFERENCE  METHOD  FOR  UN- 
STEADY FLOW  IN  VARIABLY  SATURATED 
POROUS  MEDIA:  APPLICATION  TO  A  SINGLE 
PUMPING  WELL, 

Nevada  Univ.,  Reno.  Center  for  Water  Resources 

Research. 

R.  L.  Cooley. 

Water  Resources  Research,  Vol  7,  No  6,  p  1607- 

1625,  December  1971.  11  fig,  29ref.  OWRR  A-013- 

PA. 

Descriptors:  'Unsteady  flow,  'Saturated  flow, 
'Unsaturated  flow,  'Numerical  analysis,  Simula- 
tion analysis.  Computer  programs,  Water  table 
Drawdown,  Water  yield,  Water  wells.  Porous 
media. 

Finite  difference  equations  were  derived  by  using 
the  divergence  theorem  to  convert  the  nonlinear 
partial  differential  equation  (which  approximately 
describes  liquid  flow  in  a  variably  saturated, 
elastic  porous  medium)  to  an  integral  equation,' 
and  then  to  integrate  around  individual  mesh 
volume  elements.  Originial  nonlinearity  of  the  dif- 
ferential equation  was  preserved  by  keeping  satu- 
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rations  and  relative  conductivities  current  with 
hydraulic  heads  during  the  iterative  matrix  solu- 
tion method.  The  problem  of  axisymmetric  flow  to 
a  water  well  that  penetrates  one  or  more  elastic 
rock  units,  the  upper  one  of  which  is  unconfined, 
provides  a  convenient  vehicle  for  analysis  of  the 
procedural  and  theoretical  study  of  unconfined 
and  semiconfined  flow.  Of  the  three  methods  tried 
to  solve  the  matrix  equation  that  resulted  from  the 
finite  difference  equations  (which  included  a  form 
of  the  direct  alternating  direction  implicit  method, 
the  iterative  alternating  direction  implicit  method, 
and  the  line  successive  overrelaxation  method), 
the  line  successive  overrelaxation  method  was  the 
fastest  and  was  selected  for  use  in  a  general  com- 
puter program.  A  comparison  with  analytical  solu- 
tions that  use  Boulton's  convolution  integral  as  a 
velocity  boundary  condition  at  the  water  table  for 
a  single  aquifer  and  an  aquifer-aquitard  system 
demonstrates  close  correspondence  of  the  numeri- 
cal and  analytical  solutions,  even  for  a  case  where 
the  water  table  is  lowered  appreciably.  (Knapp- 
USGS) 
W72-04163 


GROUND-WATER  RESOURCE  OF  THE  BLUE 
GULCH  AREA  IN  EASTERN  OWYHEE  AND 
WESTERN  TWIN  FALLS  COUNTIES,  IDAHO, 

Idaho  Dept.  of  Water  Administration,  Boise. 
For  primary  bibliographic  entry  see  Field  04B. 

W72-04175 


CHANGE  IN  GROUND  WATER  U234/U238 
ISOTOPIC  RATIO  AFTER  TASHKENT 
EARTHQUAKE, 

For  primary  bibliographic  entry  see  Field  02K. 
W72-04200 


APPLICATION  OF  BOREHOLE  GEOPHYSICS 
TO  WATER-RESOURCES  INVESTIGATIONS, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  04B. 

W72-04203 


GEOHYDROLOGY  OF  THE  PICEANCE  CREEK 
STRUCTURAL  BASIN  BETWEEN  THE  WHITE 
AND  COLORADO  RIVERS,  NORTHWESTERN 
COLORADO, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W 72-043 30 


GEOLOGY  OF  THE  COMPACTING  DEPOSITS 
IN  THE  LOS  BANOS-KETTLEMAN  CITY  SUB- 
SIDENCE AREA,  CALIFORNIA, 

Geological  Survey,  Washington,  D.C. 
R.  E.  Miller,  J.  H.  Green,  and  G.  H.  Davis. 
Available  from  GPO,  Washington,  D  C  20402  - 
S2.25   (paper  cover).  Geological   Survey   Profes- 
sional Paper  497-E,  1971.  46  p,  15  fig,  5  plate,  3 
tab,  63  ref. 

Descriptors:  *Land  subsidence,  'Groundwater, 
•Withdrawal,  'Geology,  'California,  Pumping, 
Water  wells,  Drawdown,  Water  table.  Water 
users,  Geomorphology,  Elevation.  Hydrogeology, 
Irrigation,  Aquifers,  Aquifer  characteristics. 
Groundwater  movement. 
Identifiers:  'Los  Banos-Kettleman  (Calif). 

The  Los  Banos-Kettleman  City  area  includes 
1,500  square  miles  on  the  central  west  side  of  the 
San  Joaquin  Valley.  Calif.,  chiefly  in  western 
Fresno  County.  It  is  an  agricultural  area,  irrigated 
chiefly  by  groundwater.  Intensive  pumping  has 
lowered  the  artesian  head  several  hundred  feet  and 
has  caused  the  water-bearing  deposits  to  compact. 
By  1959  the  resulting  regional  subsidence  of  the 
land  surface  exceeded  4  feet  in  most  of  the  area 
and  locally  attained  20  feet.  Superimposed  on  this 
regional  subsidence  was  as  much  as  10-15  feet  of 
localized  subsidence  due  to  hydrocompaction  of 
moisture-deficient  near-surface  deposits,  which 
affected  at  least  80  square  miles.  This  is  the  largest 


known  area  of  intensive  land  subsidence  due  to 
withdrawal  of  groundwater.  The  geology  of  the 
compacting  deposits,  including  source,  type, 
physical  character,  and  thickness,  is  discussed  in 
appraising  the  response  of  the  sediments  to  change 
in  effective  stress.  (Woodard-USGS) 
W72-04331 


GEOLOGY,  HYDROLOGY,  AND  QUALITY  OF 
WATER  IN  THE  MADERA  AREA,  SAN 
JOAQUIN  VALLEY, 

Geological  Survey,  Menlo  Park,  Calif.  Water 
Resources  Div. 

H.  T.  Mitten,  R.  A.  LeBlanc,  and  G.  L.  Bertoldi. 
Geological   Survey   Open-file   Report,   March  6, 
1970.  49  p,  18  fig.  3  plate,  17  tab,  60  ref. 

Descriptors:  'Water  resources  development, 
'Groundwater,  *Surface  waters,  •Hydrologic 
data,  •California,  Water  yield.  Water  quality. 
Chemical  analysis.  Aquifers,  Aquifer  charac- 
teristics. Data  collections,  Water  supply.  Stream- 
flow,  Water  wells.  Water  users,  Water  level  fluc- 
tuations. 

Identifiers:  'San  Joaquin  Valley  (Calif).  Madera 
Area  (Calif). 

The  Madera,  California  area  includes  about  870 
square  miles  of  flat  to  rolling  semiarid  agricultural 
land  lying  west  of  the  foothills  of  the  Sierra 
Nevada  and  east  of  the  trough  of  the  San  Joaquin 
Valley.  Because  only  1  to  2  percent  of  the  annual 
mean  precipitation  of  about  10  inches  falls  during 
the  hot  summer  and  70  to  75  percent  falls  during 
the  mild  winter,  agriculture  in  the  area,  during  the 
growing  season,  depends  largely  on  irrigation 
water  from  both  stream  diversion  and  wells.  The 
San  Joaquin  River,  which  is  perennial,  and  the 
Fresno  and  Chowchilla  Rivers,  which  are  intermit- 
tent, are  the  principal  streams.  Geologic  units  in 
the  area  consist  of  consolidated  rocks  and  uncon- 
solidated deposits.  The  most  important  aquifer  in 
the  area  is  the  older  alluvium.  It  consists  mostly  of 
intercalated  lenses  of  clay,  silt.  sand,  and  some 
gravel.  Yields  to  wells  in  the  older  alluvium  range 
from  40  to  4,750  gpm.  Most  of  the  fresh  ground- 
water is  a  bicarbonate  type  that  contains  dissolved 
solids  of  less  than  500  mg/liter.  In  the  western  part 
larger  concentrations  in  sodium  and  chloride  in- 
crease the  dissolved  solids.  (Woodard-USGS) 
W72-04334 


GROUND  WATER  IN  SANTA  BARBARA  AND 
SOUTHERN  SAN  LUIS  OBISPO  COUNTIES. 
CALIFORNIA,  SPRING  1968  TO  SPRING  1969, 

Geological    Survey,    Menlo    Park,    Calif.    Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  04B. 

W72-04339 


GROUND-WATER  RESOURCES  OF  MONT- 
GOMERY COUNTY,  PENNSYLVANIA, 

Geological     Survey,     Washington,     D.C.     Water 

Resources  Div. 

T.  G.  Newport. 

Available  from  Bureau  of  Publications.  P.O.  Box 

1365,     Harrisburg,     Penn.     17125.     Pennsylvania 

Geological  Survey,  4th  Ser.  Bulletin  W-29,  1971. 

83  p.  14  fig.  2  plate.  7  tab,  18  ref. 

Descriptors:  'Groundwater.  'Water  wells. 
'Hydrologic  data.  'Hydrogeology,  "Pennsylvania. 
Data  collections.  Water  yield.  Water  quality. 
Chemical  analysis.  Aquifer  characteristics. 
Petrography.  Water  users.  Water  levels.  Water 
supply.  Groundwater  recharge.  Water  resources 
development. 
Identifiers:  'Montgomery  County  (Pa.). 

Data  are  tabulated  for  more  than  800  wells  in 
Montgomery  County,  Pa.  The  bedrock  formations 
range  in  age  from  Quaternary  to  Precambrian 
Groundwater  in  the  bedrock  occurs  largely  in 
secondary  openings,  such  as  joint  planes  or  solu- 
tion openings.  These  secondary  openings  are 
abundant  in  the  Brunswick  and  Stockton  Forma- 


tions and  wells  in  these  formations  yield  sufficient 
water  for  industrial  and  municipal  supplies. 
Groundwater  in  the  Triassic  rocks  largely  contains 
calcium  bicarbonate.  However,  water  from  these 
rocks  having  concentrations  of  dissolved  solids 
greater  than  500  mg/l  contains  calcium  sulfate. 
Groundwater  quality  differs  greatly  from  one  unit 
to  another  in  the  Paleozoic  rocks.  Dissolved-solids 
content  ranges  from  32  mg/l  in  the  quartzites  to 
243  mg/l  in  the  carbonate  rocks.  Hardness  ranges 
from  15  mg/l  in  the  quartzites  to  270  mg/l  in  the 
carbonates.  The  quality  of  water  from  the  igneous 
rocks  is  generally  good.  The  quality  of  water  from 
metamorphic  rocks  differs  considerably  between 
formations.  In  some  of  these  rocks  the  water  is 
very  highly  mineralized  and  is  not  used. 
(Woodard-USGS) 
W72-04345 


BASE  FLOW  AS  AN  INDICATOR  OF  AQUIFER 
CHARACTERISTICS  IN  THE  COASTAL  PLAIN 
OF  DELAWARE, 

Geological  Survey.  Dover,  Del. 

R.  H.  Johnston. 

Available  from  GPO,  Washington,  DC  20402  Price 

S2.50.  Geological  Survey  Research  1971,  Chapter 

D,  Professional  Paper  750-D,  p  D212-D215.  1971. 1 

fig,  1  tab.  16  ref. 

Descriptors:  'Base  flow,  'Aquifer  characteristics, 
'Delaware.  'Diffusivity,  'Surface-groundwater 
relationships,  Rainfall-runoff  relationships, 
Discharge  (Water),  Groundwater  basins.  Coastal 
plains,  Transmissivity. 

Base  flow  constitutes  75-90%  of  the  streamflow  in 
the  Coastal  Plain  of  central  and  southern 
Delaware.  In  several  small  basins,  a  correlation  is 
established  between  base  flow  and  the  hvdraulic 
diffusivity  of  the  water-table  aquifer.  Small  basins 
of  high  hydraulic  diffusivity  drain  rapidly  during 
the  period  of  groundwater  recharge  (winter  and 
early  spring)  and  are  characterized  by  above- 
average  winter  base  flow.  On  the  other  hand, 
above-average  base  flow  after  prolonged  periods 
of  no  recharge  does  not  indicate  high  hydraulic  dif- 
fusivity. In  fact,  small  basins  where  the  diffusivits 
is  high  may  have  lower  discharge  after  extended 
dry  periods  than  do  basins  where  the  diffusivity  is 
lower.  (Knapp-USGS) 
W72-04365 


COASTAL     GROUND-WATER     FLOW     NEAR 
PONCE,  PUERTO  RICO, 

Geological  Survey  of  Puerto  Rico.  San  Juan. 
G.  D.  Bennett,  and  E.  V.  Giusti. 
Available    from    GPO,    Washington.    DC    20402. 
Price   S2.50.  Geological   Survey   Research   1971. 
Chapter  D,  Professional  Paper  750-D,  p  D206- 
D211,  1971.  5  fig.  4  ref. 

Descriptors:  "Groundwater  movement.  "Puerto 
Rico,  'Analog  models.  Permeability.  Alluvium. 
Hydrogeology,  Sands.  Gravels.  Saline  w  ater  intru- 
sion. Coastal  plains.  Saline  water-freshwater  inter- 
faces. 
Identifiers:  Ponce  (Puerto  Rico). 

Electric -analog  techniques  were  used  to  simulate 
groundwater  flow  in  the  alluvium  on  the  south 
coast  of  Puerto  Rico  near  Ponce.  The  flow  simula- 
tions were  taken  in  a  vertical  plane,  using  analog 
models  made  of  conducting  paper.  Anisotropy  was 
simulated  by  distortion  of  the  coordinates,  and  the 
fresh-water-sea-water  interface  was  determined 
by  trial  and  error  cutting  of  the  model.  Models 
having  an  anisotropy.  or  ratio  of  lateral  to  vertical 
permeability,  of  1 .000  gave  results  that  agreed  »ell 
with  field  conditions.  Two  simulations  were  per- 
formed-one  corresponding  to  high  water-table 
conditions  and  one  corresponding  to  low  water- 
table  conditions.  The  flow  pattern  in  the  aquifer 
oscillates  seasonaly  between  these  two  extremes, 
giving  rise  to  a  wide  transition  zone  between  fresh 
water  and  sea  water  (Knapp-USGS) 
W72-04366 
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UISED  BEACH  DEPOSITS  AND  THEIR 
GROUND-WATER  POTENTIAL  IN  THE 
SOUTHERN  PART  OF  THE  METLAKATLA 
'ENINSULA,  ANNETTE  ISLAND,  ALASKA, 

jeological  Survey,  Oklahoma  City,  Okla. 

A.  V.  Marcher. 

Available   from   GPO,   Washington,    DC   20402, 

•rice  S2.50.   Geological   Survey   Research   1971, 

:hapter  D,  Professional  Paper  750-D,  p  D202- 

)205,  1971.  2  fig,  1  tab,9ref. 

)escriptors:     *Aquifers,      *Beaches,     *Alaska, 
iroundwater,     Water     supply,     Hydrogeology, 
lands,  Gravels,  Stratigraphy, 
dentifiers:  Annette  Island  (Alaska). 

nterbedded  layers  of  gravel  and  sand  on  the  Met- 
ikatla  Peninsula,  Annette  Island,  Alaska,  are 
aised  beach  deposits  largely  from  marine, 
laciomarine,  and  glacial  deposits  reworked  by 
,'aves  and  tidal  currents.  Such  deposits  and 
imilar  deposits  elsewhere  in  southeastern  Alaska 
lay  be  potential  sources  of  small  groundwater 
upplies.(Knapp-USGS) 
/72-04367 


ECONNAISSANCE  OF  GROUND-WATER 
UPPLIES  FROM  BEDROCK  IN  THE  MET- 
AKATLA  PENINSULA,  ANNETTE  ISLAND, 
LASKA, 

leological  Survey,  Oklahoma  City,  Okla. 

I.  V.  Marcher. 

vailable    from    GPO,    Washington,    DC    20402, 

rice  S2.50.   Geological   Survey   Research    1971, 

hapter  D,   Professional   Paper  750-D,   p   D198- 

i201,  1971.  4  fig,  1  tab,4ref. 

'escriptors:  'Groundwater,  'Alaska, 

Hydrogeology,  Water  supply,  Water  yield, 
quifer  characteristics,  Transmissivity,  Joints 
ieology).  Fractures  (Geology),  Water  wells,  In- 
estigations.  Water  quality.  Drawdown,  Saline 
ater  intrusion, 
lentifiers:  Annette  Island  (Alaska),  Aquifer  test- 


edrock  in  the  western  part  of  Metlakatla  Penin- 
ila,  Annette  Island,  Alaska,  consists  of  igneous 
id  metamorphic  rocks  that  yield  water  only  from 
actures.  A  test  well,  362  feet  deep,  obtained 
ater  between  305  and  362  feet.  Initial  production 
[  the  well  was  100  gpm,  but  a  12-hour  recovery 
st  suggested  that  this  rate  probably  could  not  be 
aintained  because  of  hydrologic  boundaries, 
'hen  the  well  was  pumped  continuously  at  a  rate 
[  35  gpm  for  more  than  3  months,  the  water  level 
:clined  125  feet  at  an  average  rate  of  0.6  foot  per 
iy  to  about  115  feet  below  sea  level.  Ground- 
ater  is  a  sodium  bicarbonate  type.  During  pump- 
g  of  the  test  well,  the  chloride  content  of  the 
ater  increased  from  75  to  222  mg/liter  indicating 
at  salt  water  was  entering  the  aquifer.  (Knapp- 
SGS) 
'72-04368 


ESISTIVITY  AND  NEUTRON  LOGGING  IN 
LURIAN  DOLOMITE  OF  NORTHWEST 
HIO, 

eological  Survey,  Denver,  Colo. 
M.  MacCary. 

vailable  from  GPO,  Washington,  DC  20402, 
ice  S2.50.  Geological  Survey  Research  1971, 
tiapler  D,  Professional  Paper  750-D.  p  DI90- 
197,  1971.  6  fig,  1  tab,  17  ref. 

escriptors:   'Dolomite,   'Ohio,   'Electrical   well 

gging,    'Radioactivity    techniques,    Resistivity, 

uclear  moisture  meters,  Hydrogeology.  Porosi- 

,  Water  quality.  Aquifers,  Permeability,  Aquifer 

laracteristics. 

entifiers:  Neutron  logging,  Lockport  Dolomite 

Ihio). 

ata  from  resistivity  and  neutron  logs  of  the 
Jckport  Dolomite  in  northwest  Ohio  may  be  used 
a  semiquantitative  empirical  manner  to  estimate 
ater  quality  and  formation  porosity  if  sufficient 
pporting    data    are    available.    Zones    in    the 


dolomite  that  appear  to  function  like  cemented 
granular  aquifers  can  be  analyzed  for  water  quality 
and  porosity  on  the  basis  of  log  response.  The 
method  is  empirical,  but  when  applied  to  car- 
bonate aquifers  meeting  the  specified  criteria, 
meaningful  results  are  obtained.  No  useful  rela- 
tionships between  formation  factor  and  permea- 
bility can  be  established  for  the  Lockport 
Dolomite  owing  to  the  great  range  in  its  estimated 
porosity.  (Knapp-USGS) 
W72-04369 


RELATION  BETWEEN  OXIDATION  POTEN- 
TIAL AND  THE  OCCURRENCE  OF  IRON  IN 
GROUNDWATER  FROM  THE  CHICOT 
AQUIFER,  LAFAYETTE,  LOUISIANA, 

Geological  Survey,  Baton  Rouge,  La. 

For  primary  bibliographic  entry  see  Field  02K. 

W72-04371 


STRUCTURAL         CHARACTERISTICS         OF 
GRANULAR  POROUS  MEDIA, 

Instituto  Mexicano  del  Petroleo,  Mexico  City. 
For  primary  bibliographic  entry  see  Field  08D. 
W72-04385 


RESULTS  OF  SUBSURFACE  EXPLORATION  IN 
THE  MID-ISLAND  AREA  OF  WESTERN  SUF- 
FOLK COUNTY,  LONG  ISLAND,  NEW  YORK, 

Geological  Survey,  Mineola,  N.Y. 

For  primary  bibliographic  entry  see  Field  04B. 

W72-04401 


HYDROLOGIC     CONTAMINATION     PREDIC- 
TION METHODOLOGY, 

Teledyne  Isotopes,   Palo  Alto,  Calif.   Palo  Alto 

Labs. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-04453 


GROUND-WATER  RESOURCES  OF  CHAM- 
BERS AND  JEFFERSON  COUNTIES,  TEXAS, 

Geological  Survey,  Houston,  Tex. 

J.  B.  Wesselman,  and  S.  Aronow. 

Texas  Water  Development  Board,  Austin,  Texas, 

Report  133,  August  1971.  183  p,  28  fig,  7  tab,  78 

ref. 

Descriptors:  'Water  resources  development, 
'Groundwater,  'Water  wells,  'Hydrology,  'Tex- 
as, Aquifers,  Aquifer  characteristics,  Water  yield, 
Water  quality,  Chemical  analysis.  Water  supply. 
Water  analysis,  Hydrologic  data.  Data  collections, 
Water  levels.  Logging  (Recording),  Withdrawal, 
Groundwater  recharge.  Water  users,  Hydrologic 
budget. 

Identifiers:  'Chambers  County  (Tex),  Jefferson 
County  (Tex). 

The  hydrologic  units  of  Chambers  and  Jefferson 
Counties,  Texas,  the  Chicot  and  Evangeline 
aquifers,  and  the  Burkeville  aquiclude  are  com- 
posed of  gravel,  sand,  silt,  and  clay  of  Miocene, 
Pliocene,  Pleistocene,  and  Holocene  age.  In  1965, 
total  pumpage  of  fresh  water  was  approximately 
6.1  mgd.  About  2.5  mgd  was  slightly  or  moderately 
saline  water.  Industrial  use  ot  groundwater  was 
approximately  9  mgd,  of  which  4  mgd  was  im- 
ported. Municipal  use  of  groundwater  was  approx- 
imately 8  mgd,  of  «  hich  6  mgd  was  imported  from 
Hardin  County  by  the  city  of  Beaumont.  Irrigation 
use  was  approximately  1.5  mgd.  Use  of  ground- 
water for  irrigation  will  remain  small  because  most 
of  the  available  water  is  too  saline.  Aquifer  tests 
were  made  in  22  wells.  Coefficients  of  permeabili- 
ty ranged  from  108  to  1,670  gpd  per  square  foot. 
Water  levels  have  declined  generally  in  both  coun- 
ties. The  largest  decline  is  due  to  pumping  in  ad- 
jacent Harris  County.  The  maximum  decline  was 
estimated  at  150  feet.  (Woodard-USGS) 
W72-045I7 


GROUND-WATER  RESOURCES  OF  CASS  AND 
MARION  COUNTIES,  TEXAS, 

Geological  Survey,  Austin,  Tex. 

M.  E.  Broom. 

Texas  Water  Development  Board,  Austin,  Texas, 

Report  135,  October  1971.  66  p,  12  fig,  9  tab,  29 

ref. 

Descriptors:  'Water  resources  development, 
'Groundwater,  'Water  wells,  'Hydrologic  data, 
'Texas,  Data  collections,  Water  yield,  Water 
quality,  Drawdown,  Water  users,  Groundwater 
recharge,  Hydrogeology,  Aquifers,  Aquifer 
characteristics,  Water  levels,  Chemical  analysis. 
Identifiers:  'Groundwater  resources,  Cass  County 
(Tex),  Marion  County  (Tex). 

Cass  and  Marion  Counties,  an  area  of  1 ,325  square 
miles  in  northeast  Texas,  are  underlain  by  the 
Cypress  aquifer  which  is  composed  of  the  Wilcox 
Group,  Carrizo  Sand,  Reklaw  Formation,  and 
Queen  City  Sand,  all  of  Eocene  age.  These  geolog- 
ic units  are  hydraulically  interconnected  and  func- 
tion as  a  single  aquifer.  As  a  result  of  groundwater 
development,  water  levels  in  the  artesian  section 
of  the  aquifer  have  declined  as  much  as  109  feet 
since  1964.  Three  areas  in  Cass  and  Marion  Coun- 
ties have  been  affected  by  pumping,  but  elsewhere 
in  the  report  area,  water  levels  show  no  apprecia- 
ble change.  Pumpage  of  groundwater  in  1967  was 
3.6  mgd  or  about  4,000  acre-feet.  About  90  million 
acre-feet  of  fresh  to  slightly  saline  water  is  stored 
in  the  Cypress  aquifer.  Of  that  amount,  50  million 
acre-feet  is  available  within  400  feet  of  the  land 
surface.  In  areas  where  saturated  sands  are  more 
than  400  feet  thick,  wells  vield  500  or  more  gpm. 
(Woodard-USGS) 
W72-04518 


DATA  FOR  WELLS  IN  THE  MODESTO- 
-MERCED  AREA,  SAN  JOAQUIN  VALLEY, 
CALIFORNIA, 

Geological    Survey,    Menlo    Park,    Calif.    Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  04B. 

W72-04519 


THE    PHYSICS    OF    FINE-PARTICLE    MOVE- 
MENT THROUGH  PERMEABLE  AQUIFERS, 

Westinghouse  Electric  Corp.,  Pittsburgh,  Pa. 
For  primary  bibliographic  entry  see  Field  05B. 

W72-04537 


USING  EXPERIMENTAL  MODELS  TO  GUIDE 
DATA  GATHERING, 

General  Electric  Co.,  Santa  Barbara,  Calif.  TEM- 
PO. 

For  primary  bibliographic  entry  see  Field  07B. 
W72-04578 


MATHEMATICAL  ANALYSIS  OF  GROUND- 
WATER RECHARGE, 

Arizona  Univ.,  Tucson.  Dept.  of  Agricultural  En- 
gineering. 
W.  G.  Matlock. 

Transactions  of  the  American  Society  of  Agricul- 
tural Engineers,  Vol  13,  No  6,  p  785-787,  791 
1970.  5  fig,  1  tab,  10  ref.  OWRR  A-017-ARIZ  (2). 

Descriptors:  'Groundwater  recharge,  'Mathe- 
matical model,  'Ephemeral  streams,  'Arizona, 
Groundwater  movement,  Aquifer  characteristics. 
Natural  recharge,  Hydrogeology,  Hydrology, 
Water  level  fluctuations,  Snowmelt. 
Identifiers:  'Rillito  Creek  Basin  (Ariz). 

The  rise  of  groundwater  levels  caused  by  recharge 
from  Rillito  Creek  in  Arizona  is  described  by  a 
mathematical  model.  Rillito  Creek  is  an  ephemeral 
stream  with  a  total  drainage  area  of  918  square 
miles  in  the  semiarid  part  of  southern  Arizona.  The 
system  is  unique  because  of  the  dual  nature  of  the 
flows  it  carries.  Of  the  total  drainage  area,  183 
square  miles  are  mountainous,  40  square  miles  of 
which  are  above  6,000  ft.  At  this  elevation  ap- 
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preciable  snowfall  occurs  each  winter  in  all  but  the 
driest  years.  Consequently,  considerable  runoff 
from  snow  melt  reaches  Rillito  Creek.  The  clear 
flow  from  snow  melt  infiltrates  rapidly,  seldom 
leaving  the  drainage  area.  On  the  other  hand, 
summer  floods  following  intense  thunderstorms 
are  more  violent  and  of  shorter  duration.  (Wood- 
ward-USGS) 
W72-04652 


HYDROLOGIC  CONDITIONS  DURING  1969  IN 
DADE  COUNTY,  FLORIDA, 

Geological     Survey,     Tallahassee,     Fla.     Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  02E. 

W72-04670 


APPLICATION  OF  VARIATIONAL  PRINCIPLE 
FOR  THE  SOLUTION  OF  THE  GRAVITY 
DRAINAGE  PROBLEM, 

Regional  Inst,  of  Tech.,  Jamshedpur  (India).  Depl. 

of  Applied  Mechanics. 

For  primary  bibliographic  entry  see  Field  02G. 

W72-04674 


UNCONFINED     FLOW     AROUND     INCLINED 
SHEET  PILES, 

Indian  Inst,  of  Science,  Bangalore.  Dept.  of  Civil 

and  Hydraulic  Engineering. 

For  primary  bibliographic  entry  see  Field  08B. 

W72-04675 


NONEQUILIBRIUM  URANIUM  IN  GROUND- 
WATERS OF  THE  TASHKENT  ARTESIAN 
BASIN  (NERAVNOVESNYY  URAN  V  PODZEM- 
NYKH  VODAKH  PRITASHKENTSKOGO  AR- 
TEZIANSKOGO  BASSEYNA), 
Hydrogeology  and  Engineering  Geology,  Tash- 
kent(USSR). 

A.  N.  Sultankhodzhayev,  A.  I.  Spiridonov,  V.  G. 
Tyminskiy,  and  R.  N.  Taneyev. 
Uzbekskiy  Geologicheskiy  Zhurnal,  No  3,  p  75-77, 
1970.  2  fig,  7  ref. 

Descriptors:  'Hydrogeology,  'Groundwater, 
•Groundwater  basins,  'Uranium  radioisotopes. 
Radioisotopes,  Tracers,  Deuterium,  Infiltration, 
Flow,  Hydrodynamics. 

Identifiers:  'USSR,  'Uzbek  SSR,  'Uranium,  'Ar- 
tesian basins.  Water  migration. 

Twenty-two  samples  of  isotopic  ratios  of  uranium 
(U234/U238)  in  groundwaters  of  the  Tashkent  ar- 
tesian basin  are  examined.  On  the  basis  of  mea- 
surements, the  basin  can  be  divided  into  three 
zones,  which  differ  in  the  average  U234/U238 
value:  I— infiltration  zone;  11-transitional  zone: 
and  Ill-deep  circulation  zone.  Zone  I,  which  in- 
cludes the  contributing  area  and  adjacent  regions, 
has  a  relatively  high  U234/U238  ratio  (2.0-2.5), 
averaging  2.1.  Average  deuterium  concentration  in 
the  waters  of  this  zone  is  0.93.  Zone  II  is  confined 
to  the  marginal  part  of  the  basin  and  has  a 
U234/U238  ratio  in  the  waters  ranging  from  2.6  to 
1.3  and  averaging  1.9.  Average  deuterium  concen- 
tration is  1.00.  Zone  III,  the  central  part  of  the 
basin,  is  the  zone  of  slowest  water  flow  and  has 
the  lowest  U234/U238  ratios  (1.3-1.8),  averaging 
1.6.  Average  deuterium  concentration  is  1.02  and 
the  maximum  is  1.05.  Zonal  distribution  of  the 
U234/U238  ratio  corresponds  to  such  hydrochemi- 
cal  indices  as  the  deuterium  concentration,  the 
coefficient  of  water  migration  and  the  age  of  the 
groundwaters.  The  importance  of  these  data  will 
be  substantially  increased  if  determinations  of 
isotopic  composition  of  uranium  in  water-bearing 
rocks  are  included  in  the  investigations.  (Josefson- 
USGS) 
W72-04687 


2G.  Water  in  Soils 


A  FINITE  DIFFERENCE  METHOD  FOR  UN- 
STEADY FLOW  IN  VARIABLY  SATURATED 
POROUS  MEDIA:  APPLICATION  TO  A  SINGLE 
PUMPING  WELL, 

Nevada  Univ.,  Reno.  Center  for  Water  Resources 

Research. 

For  primary  bibliographic  entry  see  Field  02F. 

W72-04163 


EVALUATION  OF  THE  FIELD  PERCOLATION 
TEST  AND  AN  ALTERNATIVE  PROCEDURE 
TO  TEST  SOIL  POTENTIAL  FOR  DISPOSAL 
OF  SEPTIC  TANK  EFFLUENT, 

Wisconsin  Univ.,  Madison.  Geological  and  Natu- 
ral History  Survey. 

For  primary  bibliographic  entry  see  Field  05B. 
W72-04186 


GENERAL  THEOREM  ON  STEADY  INFILTRA- 
TION FROM  SURFACE  SOURCES,  WITH  AP- 
PLICATION TO  POINT  AND  LINE  SOURCES, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Canberra  (Australia).  Div.  of  En- 
vironmental Mechanics. 
J.  R.  Philip. 

Soil  Science  Society  of  America  Proceedings,  Vol 
35,  No  6,  p  867-871,  November-December  1971  2 
fig,  8  ref. 

Descriptors:  'Infiltration,  'Soil  water  movement, 
•Unsaturated     flow,     'Furrow     irrigation,     "Pit 
recharge.  Mathematical  studies.  Steady  flow.  Dif- 
fusion, Convection. 
Identifiers:  Trickle  irrigation. 

A  general  theorem  enables  the  solution  of  the 
quasilinearized  steady  infiltration  equation  for  any 
distribution  of  surface  sources  to  be  found  im- 
mediately from  the  corresponding  (mathematically 
simpler)  solution  for  buried  sources.  It  is  in- 
troduced through  the  special  cases  of  the  surface 
line  and  point  sources.  These  solutions  hold  also 
for  steady  infiltration  from  furrows  and  basins. 
Corollary  to  the  general  theorem,  relations  of  the 
same  type  hold  between  the  horizontal  flux  densi- 
ty components.  Both  the  theorems  and  the  special 
results  apply  also  to  processes  such  as  diffusion  in 
a  uniform  convective  flow  and  sedimentation 
under  gravity  and  Brownian  motion.  (Knapp- 
USGS) 
W72-04187 


WATER  AND  SOLUTE  MOVEMENT  IN  SVEA 
LOAM  FOR  TWO  WATER  MANAGEMENT 
REGIMES, 

North  Dakota  State  Univ..  Fargo.  Dept.  of  Soils. 
D.  K.  Cassel. 

Soil  Science  Society  of  America  Proceedings,  Vol 
35,  No  6,  p  859-866,  November-December  1971.  8 
fig.  3  tab,  19  ref. 

Descriptors:  'Soil  water  movement,  'Leaching. 
'Mass  transfer,  "Solutes.  *Ion  transport.  Translo- 
cation, Saline  soils,  Evaporation.  Soil  chemistry. 
Fertilizers.  Irrigation  effects.  Irrigation  practices, 
Nitrates,  Chlorides. 

Soil  water  and  soil  solute  movement  were  in- 
vestigated in  a  sub-humid  environment  over  a  3- 
month  period  for  two  water  regimes.  Ammonium 
nitrate  and  KC1  were  broadcast  on  duplicate  3.7-m 
square  plots.  Each  plot  was  irrigated  with  6  to  10 
cm  of  water  at  7-  to  14-day  intervals.  One  plot  was 
covered  to  prevent  exchange  of  water  at  the  soil 
surface  (covered  plot)  while  the  second  remained 
bare  and  was  thus  subjected  to  the  prevailing  en- 
vironmental conditions.  Soil  water  flux  and  un- 
saturated hydraulic  conductivity  values  were  cal- 
culated using  soil  water  pressure  and  water  con- 
tent data  from  the  covered  plot.  Analyses  of  soil 
solution  collected  from  30-.  61-.  91-.  122-,  and  152- 
cm  depths  for  N03-N  and  CI  revealed  that,  for  the 
environmental  conditions  encountered  (35  cm  pan 


evaporation  and  15  cm  rainfall),  downward  move- 
ment of  ions  was  nearly  1.5  times  greater  for  the 
covered  compared  with  the  bare  plot.  The  solute 
did  not  move  with  the  soil  water  in  a  one  to  one 
relationship  for  either  plot.  (Knapp-USGS) 
W72-04188 


FACTORS  AFFECTING  MASS  MOVEMENT  OF 
FOUR  SOILS  IN  THE  WESTERN  CASCADES 
OF  OREGON, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Soils. 

R.  C.  Paeth,  M.  E.  Harward,  E.  G.  Knox,  and  C.  T. 

Dyrness. 

Soil  Science  Society  of  America  Proceedings,  Vol 

35,  No  6,  p  943-947,  November- December  1971.  4 

tab,  33  ref. 

Descriptors:    'Mass    wasting,    'Soil    mechanics, 
•Mineralogy,  •Oregon,  Provenance,  Weathering, 
Clays,  Clay  minerals.  Soil  moisture,  Mudflows. 
Identifiers:  Cascades  (Oregon). 

Four  soils  derived  from  tuffaceous  rock  in  the 
Western  Cascades  were  studied  to  determine  rela- 
tionships to  slope  stability.  Two  of  the  soils 
derived  from  greenish  tuff  and  breccia  were  prone 
to  slope  failure.  The  other  two  soils  were  derived  • 
from  yellowish  and  reddish  tuff  and  breccia  and  | 
were  more  stable.  Soils  prone  to  slope  failure  were 
characterized  by  high  amounts  of  smectite  clay, 
absence  of  kaolin,  and  moderate  amounts  of  free 
iron  oxide.  The  more  stable  soils  contained  kaolin, 
more  chlorite  intergrades,  less  smectite,  and 
higher  amounts  of  free  iron  oxide.  Pseudomorphs 
of  clay  were  the  major  component  of  silt  and  sand 
fractions.  The  pseudomorphs  seem  to  function 
mechanically  as  primary  soil  particles  but  the  clay 
contributes  to  cation  exchange  and  moisture  reten- 
tion. The  ratio  of  clay  calculated  from  15-bar 
moisture  retention  to  measured  clay  was  highest  in 
the  most  stable  soils.  Stability  of  these  soils  did  not 
appear  to  correlate  with  clay  content,  content  of 
amorphous  clay,  or  proportions  of  exchangeable 
cations.  (Knapp-USGS) 
W72-04189 


MISCIBLE  DISPLACEMENT  OF  AMMONIA  IN 
SOIL:  DETERMINING  SORPTION 

ISOTHERMS, 

California  Univ.,  Davis.  Dept.  of  Water  Science 

and  Engineering. 

For  primary  bibliographic  entry  see  Field  02K. 

W72-04I90 


NUMERICAL  APPROXIMATION  OF  CATION 
EXCHANGE  IN  MISCIBLE  DISPLACEMENT 
THROUGH  SOIL  COLUMNS, 

Utah  State  Univ.,  Logan.  Dept.  of  Soil  Science 

and  Biometeorology. 

For  primary  bibliographic  entry  see  Field  02K. 

W72-04191 


ADSORPTION  OF  DDT  ON  SOLID  PARTICLES. 

Agricultural  Research  Service.  Fort  Collins   Colo 
Soil  and  Water  Conservation  Research  Div. 
For  primarv  bibliographic  entry  see  Field  05B. 
W72-04192' 


RETENTION  OF  THREE  INSECTICIDES  ON 
DIFFERENT  SIZE  SOIL  PARTICLES 
SUSPENDED  IN  WATER. 

Agricultural    Research    Service.    Orono.    Maine. 

Depl.  of  Plant  and  Soil  Science. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-04193 


CALCIUM  COMPLEXING  AND  THE 
ENHANCED  SOLUBILITY  OF  GYPSUM  IN 
CONCENTRATED  SODIUM-SALT  SOLUTIONS. 

Agricultural    Research    Service.    Phoenix.    Aru. 

Water  Conservation  Lab. 

For  primary  bibliographic  entry  see  Field  02K. 

W72-04194 
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WATER  CYCLE— Field  02 
Water  in  Soils — Group  2G 


SOIL  WATER  EVAPORATION:  LONG-TERM 
DRYING  AS  INFLUENCED  BY  SURFACE 
JESIDUE  AND  EVAPORATION  POTENTIAL, 

Agricultural  Research  Service,  Mandan,  N.  Dak. 

>oil  and  Water  Conservation  Research  Div. 

.J.  Bond,  andW.O.  Willis. 

ioil  Science  Society  of  America  Proceedings,  Vol 

15,  No  6,  p  984-987,  November-December  1971.  7 

ig.  1  tab,  19ref. 

)escriptors:    'Evaporation,    'Earth-water   inter- 
aces,  'Mulching,  Drying,  Soil  water  movement, 
"emperature,  Soil  surfaces.  Stubble  mulching, 
dentifiers:  Evaporation  potential. 

Evaporation  with  time  was  measured  from  wetted 
olumns  of  fine  sandy  loam  treated  with  seven 
ates  of  surface  residue  and  subjected  to  six  dif- 
erent  evaporation  potentials  (shaded  and 
nshaded  columns  in  each  of  three  trials).  With 
ither  shaded  or  unshaded  columns,  increasing  the 
ate  of  soil  water  evaporation  by  increasing 
vaporation  potentials  or  by  decreasing  rates  of 
urface  residue  resulted  in  greater  total  soil  water 
vaporation  after  60  days  drying.  Surface  residue 
ifluenced  soil  temperatures  during  first  and  third 
tage  drying  and  decreased  the  range  between 
laximum  and  minimum  temperature.  (Knapp- 
ISGS) 
.'72-04195 


kATER  INFILTRATION  CONTROL:  A  CHAN- 
EL SYSTEM  CONCEPT, 

levada  Univ.,  Reno.  Dept.  of  Soil  Science. 

.  M.  Dixon,  and  A.  E.  Peterson. 

oil  Science  Society  of  America  Proceedings,  Vol 

5,  No  6,  p  968-973,  November-December  1971.  6 

g,  2  tab,  8  ref. 

'escriptors:  'Infiltration,  'Soil  texture,  'Porosi- 
',  'Pores,  'Soil  water  movement,  Unsaturated 
ow,  Hydraulic  conductivity,  Percolation, 
letting. 

channel  system  concept  of  infiltration  was 
sveloped  to  describe  the  influence  of  large  soil 
Dres  on  the  movement  of  soil  water  and  air.  This 
incept  hypothesizes  that  soil  surface  conditions 
r  channel  system  states  control  the  flow  of  water 
id  air  in  subsurface  networks  of  large  pores.  Six 
lannel  system  states  (A  through  F),  representing 
>mmon  soil  surface  conditions,  form  the  basis  for 
introlling  infiltration  within  a  range  often  ex- 
seding  one  order  of  magnitude.  Channel  system 
ates  A,  B  and  C  represent  rough  surfaces  with 
Jen,  constricted  and  closed  channel  ports; 
hereas  states  D,  E  and  F  represent  smooth  sur- 
ces  with  open,  constricted  and  closed  channel 
>rts.  Infiltration  rates  usually  vary  in  the  order  A, 
,  D,  C,  E,  F.  Under  state  A  the  soil  surface  and 
ibsurface  channels  are  hydraulically  and  pneu- 
atically  connected,  and  under  state  F  they  are 
sconnected.  Under  state  A  water  penetration 
tes  are  rapid  and  flow  routes  are  relatively 
rect,  whereas  under  state  F  rates  are  slow  and 
utes  are  extremely  tortuous.  Soil  surface 
anagement  can  be  directed  to  achieving  the 
isired  channel  system  state  and  hence  the  design 
vel  of  infiltration.  The  channel  system  concept 
ipears  applicable  to  a  wide  range  of  infiltration- 
lated  problems.  (Knapp-USGS) 
72-04196 


3UNDARY  CONDITIONS  AND  CONDUCTIVI- 
1ES  USED  IN  THE  ISOTHERMAL  MODEL  OF 
VAPORATION  FROM  SOIL, 

spartment  of  Agriculture,  Ottawa  (Ontario).  Soil 

:search  Inst. 

•  J.  Staple. 

>il  Science  Society  of  America  Proceedings,  Vol 

.  No  6,  p  853-855,  November-December  1971.  3 

!,  12  ref. 

sscriptors:   'Evaporation,   'Soil  moisture,   Nu- 
erical    analysis,    Air-earth    interfaces,    Winds, 
:mperature,  Humidity,  Vapor  pressure,  Model 
idles,  Mathematical  models, 
entifiers:  Soil  water  evaporation. 


The  surface  boundary  conditions  in  the  isothermal 
model  for  computing  evaporation  from  soil  may  be 
expressed  in  terms  of  the  wind  speed,  tempera- 
ture, and  humidity  of  the  ambient  air.  Use  of  these 
parameters  along  with  reduced  nodal  spacings 
near  the  surface  yields  evaporative  fluxes  that 
closely  follow  the  differences  in  vapor  pressure 
between  soil  and  atmosphere.  A  simple  evapora- 
tion experiment  was  used  to  show  that  evaporation 
rates  and  soil  moisture  distributions  obtained  with 
these  revised  boundary  conditions  are  closer  to  ex- 
perimental values  than  those  obtained  with  condi- 
tions defined  in  terms  of  potential  evaporation  and 
moisture  content.  (Knapp-USGS) 
W72-04197 


EVAPORATION  FROM  BARE  SOIL  AS  AF- 
FECTED BY  TEXTURE  AND  TEMPERATURE, 

Forest  Service  (USDA),  Albuquerque,  N.  Mex. 

Rocky  Mountain  Forest  and  Range  Experiment 

Station. 

R.  E.  Campbell. 

Forest  Service  Research  Note  RM-190,  1971.  7  p, 

5  fig,  2  tab,  6  ref. 

Descriptors:  'Evaporation,  'Soil  water,  'Air  tem- 
perature, 'Soil  texture,  'Hydrologic  data,  Analyti- 
cal techniques,  Soil  types,  Drying,  Water  loss, 
Laboratory  tests,  Soil  moisture,  Soil  temperature. 

Evaporation  of  water  under  several  drying  condi- 
tions was  studied  in  six  soils  from  the  semiarid 
upper  Rio  Puerco  drainage  of  New  Mexico. 
Evaporation  from  initially  saturated  soils  exposed 
to  the  atmosphere  was  0.33  inch  per  day  at  90  deg 
F.  and  0.22  inch  per  day  at  60  deg  F.  Sandy  soils 
lost  half  of  their  moisture  in  5  and  7  days  at  90  deg 
and  60  deg  F,  respectively,  compared  to  8  and  15 
days  for  clay  soils  under  similar  conditions.  After 
rapid  initial  moisture  loss,  the  dried  surface  of 
sandy  soils  acted  as  a  barrier  to  further  moisture 
loss.  (Woodard-USGS) 
W72-04199 


THE  LOOK  OF  OUR  LAND--AN  AIRPHOTO 
ATLAS  OF  THE  RURAL  UNITED  STATES:  THE 
MOUNTAINS  AND  DESERTS. 

Economic  Research  Service,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  07C. 
W72-04338 


EFFECT  OF  PH  ON  THE  FORMATION  OF 
CLAY  MINERAL-PROTEIN  COMPLEXES, 

New  Hampshire  Univ.,  Durham.  Dept.  of  Soil  and 

Water  Science. 

Jenoe  T.  Albert. 

M.  S.  Thesis,  August  1971.  56  p,  1 1  fig,  12  photo,  5 

tab,  27ref.A-020-NH(l). 

Descriptors:  'Adsorption,  Centrifugation,  Water 
purification,  'Proteins,  'Hydrogen  ion  concentra- 
tion, Illite,  Kaolinite,  Flocculation,  Electron 
microscopy.  Sodium,  Cation  exchange,  Mont- 
morillonite,  'Proteins,  Spectrophotometry,  'Col- 
loids, X-ray  diffraction,  'Clay  minerals. 
Identifiers:  Vermiculite,  Interlayer  adsorption, 
Isoelectric  point. 

The  effect  of  suspension  pH  and  clay  mineral  type 
on  removal,  by  clay,  of  lysozyme  and  ovalbumin 
from  solution  has  been  investigated.  The  amount 
of  the  two  proteins  which  was  adsorbed  by  all 
clays  except  kaolinite  appeared  to  be  influenced 
by  the  clay  suspension  pH.  Adsorption  of  both 
proteins  increased  as  the  clay  suspension  pH  ap- 
proached the  protein  isoelectric  point.  Further- 
more, in  unbuffered  systems,  adsorption  of  oval- 
bumin was  observed  at  suspension  pH  values  con- 
siderably above  the  protein  isoelectric  point.  In 
this  pH  range,  both  protein  and  clay  were  ex- 
pected to  be  negatively  charged.  In  most  cases, 
montmorillonite  adsorbed  the  greatest  amount  of 
protein  followed,  in  order,  by  vermiculite,  illite, 
and  kaolinite.  X-ray  diffractometry  and  electron 
microscopic  observations  indicated  that  lysozyme 
was  adsorbed  interlayer  by  montmorillonite.  In  all 
other  complexes,  protein  appeared  to  be  adsorbed 


only  on  external  surfaces,  especially  near  the  clay 
edges.  (Harter-New  Hampshire) 

W72-04445 


UTILIZATION  OF  MULL  (FOREST  HUMUS 
LAYER)  IN  GEOCHEMICAL  EXPLORATION 
IN  THE  EMPIRE  DISTRICT,  CLEAR  CREEK 
COUNTY,  COLORADO, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  02K. 

W72-04516 


A  THEORETICAL  STUDY  OF  INFILTRATION 
INTO  RANGE  AND  FOREST  SOILS, 

Utah  State  Univ.,  Logan.  Coll.  of  Engineering. 
J.  E.  Fletcher,  and  Y.  A.  El-Shafei. 
Utah     Water     Research      Laboratory      Report 
PRWG60-1,  July  1970.  37  p,  25  fig,  3  tab,  18  ref,  2 
append.  USDA  Grant  Utah  No  1-4040  (4000)  USU. 

Descriptors:  'Soil  water  movement,  'Infiltration, 
'Soil  properties,  'Rainfall  simulations,  'Rainfall- 
runoff  relationships,  Theoretical  analysis,  Ranges, 
Forests,  Mathematical  studies,  Hydrologic  data. 
Equations,  Numerical  analysis. 
Identifiers:  'Rainfall  infiltration  rates. 

More  than  400  rainfall  simulator  experiments  were 
examined  to  detect  which  soil  properties  could  be 
used  to  compute  infiltration  time  relationships. 
Three  theoretical  equations  were  tested  to  deter- 
mine their  efficacy  for  calculating  infiltration  time 
relationships  from  soil  and  site  characteristics. 
Both  the  modified  Green  and  Ampt,  and  Fletcher 
equations  were  successfully  used.  Darcian-type 
equations  were  developed  on  laboratory  type  sam- 
ples which  would  show  the  relation  between  soil, 
solution  and  rainfall  properties  and  infiltration. 
These  latter  equations  have  not  been  tested  on 
undisturbed  soils  but  give  excellent  agreement 
between  measured  and  computed  values  for  time 
before  flooding  and  infiltration  time  relationships. 
(Woodard-USGS) 
W72-04656 


APPLICATION  OF  VARIATIONAL  PRINCIPLE 
FOR  THE  SOLUTION  OF  THE  GRAVITY 
DRAINAGE  PROBLEM, 

Regional  Inst,  of  Tech.,  Jamshedpur  (India).  Dept. 

of  Applied  Mechanics. 

J.  K.  Pradhan,  and  S.  V.  K.  Sarma. 

Journal  of  Hydraulic  Research,  Vol  9,  No  4,  p  565- 

590,  1971.  3  fig,  2  tab,  12  ref. 

Descriptors:  'Unsteady  flow,  'Unsaturated  flow, 
'Numerical  analysis,  Equations,  Porous  media, 
Soil  water  movement,  Percolation,  Drainage,  Infil- 
tration, Recharge,  Hysteresis. 

The  gravity  drainage  process  under  unsteady  par- 
tially saturated  conditions  is  described  by  non- 
linear parabolic  partial  differential  equations  with 
gravity  terms  included.  The  nonlinearity  is  due  to 
the  variation  of  diffusivity  and  permeability  of  the 
medium  with  moisture  content.  The  equation  may 
be  solved  by  the  variational  method,  similar  to  the 
solution  for  heat  flow.  To  make  the  problem  sim- 
pler, a  constant  diffusivity  and  a  linearly  varying 
permeability  are  assumed.  The  procedure  helps  to 
reduce  the  equation  into  a  system  of  Lagrangian 
equations  which  are  directly  solvable.  A  practical 
example  is  given  to  illustrate  the  utility  of  the 
method.  (Knapp-USGS) 
W72-04674 


WATER  MOVEMENT  IN  DRY  SOILS.  II.  AN 
ANALYSIS  OF  HYSTERESIS, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Canberra  (Australia). 

D.  A.  Rose. 

Journal  of  Soil  Science,  Vol  22,  No  4,  p  490-507, 

December  1971. 

Descriptors:  'Soil  water  movement,  'Hysteresis, 
'Diffusivity,  'Hydraulic  conductivity.  Soil  struc- 
ture. Unsaturated  flow.  Soil  physical  properties. 
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Field  02— WATER  CYCLE 
Group  2G— Water  in  Soils 


Identifiers:  Dry  soils. 

The  hysteresis  of  soil  conductivity  and  diffusivity 
as  functions  of  water  content  and  water  potential 
between  sorption  and  desorption  was  examined 
for  sand,  loam,  clay,  and  sepiolite.  These  materi- 
als, all  aggregated,  are  sufficiently  dry  that  both 
the  vapor  and  liquid  components  of  water  move- 
ment are  important.  At  any  water  content  or  water 
potential  the  vapor  conductivity  is  always  greater 
when  wetting  than  when  drying.  Hysteresis  in 
water  (vapor  +  liquid)  conductivity  is  a  function  of 
water  content  when  vapor  flow  is  dominant.  Con- 
versely, hysteresis  in  water  conductivity  is  a  func- 
tion of  water  potential  when  liquid  flow  is  domi- 
nant. Both  forms  of  this  hysteresis  are  small. 
Hysteresis  in  diffusivity  as  a  function  of  both 
water  content  and  water  potential  exists,  but  is 
complicated.  Variations  caused  by  hysteresis  are 
likely  to  be  negligible  in  practice,  swamped  by  ef- 
fects caused  by  changes  in  the  soil  environment  or 
by  changes  in  soil  management.  (Knapp-USGS) 
W72-04676 


LEACHING  OF  EUPHRATES  SALINE  SOIL  IN 
LYSIMETERS, 

Baghdad  Univ.  (Iraq). 

For  primary  bibliographic  entry  see  Field  02K. 

W72-04677 


NONEQUILIBRIUM  URANIUM  IN  GROUND- 
WATERS OF  THE  TASHKENT  ARTESIAN 
BASIN  (NERAVNOVESNYY  I  RAN  V  PODZEM- 
NYKH  VODAKH  PRITASHKENTSKOGO  AR- 
TEZIANSKOGO  BASSEYNA), 
Hydrogeology  and  Engineering  Geology,  Tash- 
kent (USSR). 

For  primary  bibliographic  entry  see  Field  02F. 
W72-04687 

2H.  Lakes 


ECOLOGICAL  EFFECTS  OF  A  THERMAL 
POWER  PLANT  ON  THE  AQUATIC  HABITAT 
OF  A  LARGE  FRESH  WATER  LAKE  IN  THE 
UNITED  STATES, 

Detroit   Edison  Co.,  Mich.;  and   Michigan  State 

Univ.,  East  Lansing. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-04110 


DEVELOPMENT  AND  EVALUATION  OF 
CITIZEN  PARTICIPATION  TECHNIQUES  FOR 
INLAND  LAKE  AND  SHORELAND  MANAGE- 
MENT, 

Huron    River    Watershed    Council,    Ann    Arbor, 

Mich. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-04122 


EFFECTS  OF  SECONDARY  AND  TERTIARY 
WASTEWATER  EFFLUENTS  ON  ALGAL 
GROWTH  IN  A  LAKE-RIVER  SYSTEM, 

Pacific  Northwest  Water  Lab.,  Corvallis,  Oreg. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-04219 


ANNUAL   REPORT   OF   ACTIVITIES   DURING 
FISCAL  YEAR  1971. 

Maine  Univ.,  Bangor.  Water  Resources  Center. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-04261 


LIMNOLOGICAL       CHARACTERISTICS       OF 
NORTH  AND  CENTRAL  FLORIDA  LAKES, 

Florida  Univ.,  Gainesville.  Depl.  of  Environmen- 
tal Engineering. 

For  primary  bibliographic  entry  see  Field  05C. 
W72-04269 


ONONDAGA  LAKE  STUDY. 

Onondaga  County,  Syracuse,  N.Y. 


For  primary  bibliographic  entry  see  Field  05C. 

W72-04277 


ADENOSINE  TRIPHOSPHATE  IN  LAKE  SEDI- 
MENTS, 

Wisconsin  Univ.,  Madison.  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-04292 


THE  LAKE  NOQUEBAY  PROJECT:  REPORT 
ON  THE  FIRST  PHASE  IN  A  MULTI-DISCIPL- 
INARY STUDY  OF  A  RECREATIONAL  LAKE, 

Wisconsin  Univ.,  Green  Bay. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-04293 


DISTRIBUTIONAL  ECOLOGY  AND 

BEHAVIORAL      THERMOREGULATION      OF 
FISHES     IN     RELATION     TO     HEATED     EF- 
FLUENT FROM  A  STEAM-ELECTRIC  POWER 
PLANT  (LAKE  MONONA,  WISCONSIN), 
Wisconsin  Univ.,  Madison.  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-04295 


THE  NIAGARA  RIVER  PLUME,  PART  1  -  TEM- 
PERATURE AND  CURRENT  STRUCTURE  IN 
THE  NIAGARA  RIVER  PLUME, 

Department  of  Energy.  Mines  and  Resources,  Ot- 
tawa (Ontario).  Inland  Waters  Branch. 
H.  S.  Weiler. 

Canada  Department  of  Energy,  Mines  and 
Resources  Inland  Waters  Branch  Technical  Bul- 
letin No  38,  1971.  28  p,  18  fig,  1  tab,4ref. 

Descriptors:  'Water  circulation.  'Movement. 
'Water  temperature,  'Lake  Ontario,  'Inflow, 
River  flow,  Tracking  techniques.  Winds,  Lake 
breezes.  Analytical  techniques.  Dispersion. 
Identifiers:  'Niagara  River,  Infrared  imagery. 
Plume  characteristics. 

The  dynamic  behavior  of  the  plume  off  the  mouth 
of  Niagara  River  in  Lake  Ontario  is  described  in 
terms  of  gross  movement.  The  results  of  tempera- 
ture surveys,  drogue  tracking  experiments,  and  in- 
frared line  scanner  mosaics  show  that  the  river's 
plume  is  strongly  influenced  by  the  dominant 
winds  of  the  day  before  the  experiment,  and  to  a 
lesser  extent  those  of  the  preceding  day.  Response 
time  of  the  plume  to  persistent  changes  in  wind, 
was  estimated  to  be  between  1  and  2  days.  Surface 
currents  in  the  lake,  driven  by  over-lake  winds, 
controlled  the  motion  of  the  plume;  the  motion 
was  quite  varied  and  complex,  depending  on  the 
w  ind  fields  encountered.  The  edge  of  the  plume  on 
the  side  away  from  the  direction  the  plume  moved, 
was  usually  well  defined;  the  other  edge  was  more 
diffuse  and  often  had  large  eddies.  These  details 
were  obtained  mostly  from  the  infrared  mosaics. 
Temperature  measurements  showed  close  to 
isothermal  conditions  in  the  bar  area  in  early 
spring.  As  the  summer  progressed,  a  thermocline 
developed  outside  the  bar,  but  generally  isother- 
mal conditions  existed  inside  the  bar  area.  The 
plume  under  these  conditions  tended  to  flow  out 
over  the  lake's  surface,  and  appeared  to  entrain 
colder  and  deeper  water  from  further  out  in  the 
lake.(Woodard-USGS) 
W72-04328 


WIND-DRIVEN  CURRENTS  IN  A  LARGE  LAKE 
OR  SEA, 

Northwestern  Univ.,  Evanston,  111.  Dept.  of  En- 
gineering   Sciences;    and    Northwestern    Univ.. 
Evanston,  111.  Dept.  of  Geological  Sciences. 
G.  E.  Birchfield. 

Available  from  NTIS,  Springfield.  Va.  22151  - 
S3. 00  printed  copy.  S0.95  cents  microfiche.  Ar- 
gonne  National  Laboratory  Report  ANL/ES-6. 
July  1971.  17  p.  lref.NSFGA-1078. 

Descriptors:  'Currents  (Water),  'Winds.  'Mass 
transfer.  'Lakes,  'Model  studies.  Sea  breezes. 
Mathematical  studies.  Equations,  Water  pollution 
sources.  Path  of  pollutants.  Dynamics. 


A  linear  model  of  the  Ekman  dynamics  for  a  large 
shallow  homogeneous  lake  or  sea  was  constructed 
to  examine  the  mass  transport  balance,  in  particu- 
lar the  vertical  mass  flux.  The  role  of  coastal  up- 
welling  was  examined  for  steady  uniform  and 
nonuniform  wind-stress  forcing.  The  model  incor- 
porates the  earth's  rotation,  and  the  Rossby 
number  is  assumed  small  enough  to  neglect  the 
convective  terms  in  the  equations  of  motion. 
Horizontal  and  vertical  turbulent  mixing  is  incor- 
porated in  the  simplest  way.  Because  the  horizon- 
tal scale  of  wind  systems  is  large  relative  to  the 
lake  size,  the  model  wind  stress  is  taken  as  either 
uniform  or  with  uniform  curl,  and  steady  in  time. 
The  important  feature  of  small  mean-depth-to- 
width  ratio  of  a  large  lake  is  imposed  on  the  model. 
The  geometry  of  the  model  has,  however,  been 
simplified  to  a  rectangular  basin  of  uniform  depth. 
(Woodard-USGS) 
W72-04335 


CHANGES  IN  THE  ELEVATION  OF  GREAT 
SALT  LAKE  CAUSED  BY  MAN'S  ACTIVITIES 
IN  THE  DRAINAGE  BASIN, 

Geological  Survey,  Salt  Lake  City,  Utah. 
For  primary  bibliographic  entry  see  Field  04A. 
W72-04370 


SOME  MESOSCALE  FEATURES  OF  THE  INI- 
TIAL FIELDS  OF  MOTION  AND  TEMPERA- 
TURE FOR  A  LAKE-INDUCED  WINTER 
DISTURBANCE, 

Meteorological  Service  of  Canada,  Toronto  (On- 
tario). 
G.V.Rao. 

Journal  of  Applied  Meteorology,  Vol  10,  No  •),  p 
694-702,  August  1971.  5  fig,  1  tab,  13  ref,  2  append. 

Descriptors:  'Weather  patterns,  'Storms,  "Sur- 
face waters,  'Winter,  'Lake  Ontario,  Snow, 
Winds,  Lakes,  Model  studies.  Forecasting. 
Meteorology,  Water  temperature.  Air  tempera- 
ture, Latent  heat,  Advection,  Precipitation  (At- 
mospheric). 

A  primitive  equation  model  was  used  to  describe 
the  initial  fields  of  atmospheric  motion,  tempera- 
ture and  humidity  for  a  snow-squall  situation  over 
Lake  Ontario.  Of  primary  interest  is  the  initial  ver- 
tical velocity  field  which  was  obtained  through 
solving  a  three-dimensional  vertical  velocity  equa- 
tion. Conventional  surface  and  upper  winds  and 
geopotential  heights  for  ten  isobaric  surfaces  were 
plotted  on  a  large  area  base  map  and  subjectively 
analyzed.  These  analyses  were  transferred  to  a 
local  area  base  map  for  Lake  Ontario.  Initial  data 
consisted  of  winds  over  the  region  and  geopoten- 
tial heights  on  the  boundary.  The  model  produced 
initial  vertical  velocities  that  were  consistent  with 
the  commonly  associated  features  of  the  reported 
weather,  and  also  with  some  earlier  subjective 
estimates.  Analysis  of  the  vertical  velocity  field 
revealed  that  the  ascent  over  the  south-central  side 
of  the  lake  resulted  primarily  as  a  consequence  of 
the  imbalance  between  the  configurations  of  the 
thermal  stability  and  advection  fields  Latent  heat 
of  vaporization  released  from  condensation 
caused  by  the  large-scale  ascent  also  helped  to  in- 
tensify the  mesoscale  vertical  velocities. 
(Woodard-USGS) 
W72-04393 


INTERACTIONS  OF  DISSOLVED  AND  PAR- 
TICULATE NITROGEN  IN  LAKE  METABOL- 
ISM, 

Michigan  State  Univ.,  East  Lansing 

For  primary  bibliographic  entry  see  Field  05C. 

W72-04458 


MOVEMENTS  IN  CONTINUOUS  LAKE  ICE 
SHEETS  AND  TEMPERATURE  GRADIENTS  IN 
AN  ICE  SHEET, 

Queen's  Univ..  Kingston  (Ontario).  Dept  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  02C. 

W72-04530 
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ANNOTATED     BIBLIOGRAPHY    ON     FRESH- 
WATER ICE. 

Lake  Survey  Center,  Detroit,  Mich. 

For  primary  bibliographic  entry  see  Field  02C. 

W72-04585 


A   NOTE    ON    THE    LIMNOLOGY    OF    LAKE 
HAYQ,  ETHIOPIA, 

Haile  Sellassie  I  Univ.,  Addis  Ababa  (Ethiopia). 

Dept.  of  Chemistry. 

R.  M.  Baxter,  and  D.  L.  Golobitsh. 

Limnology  and  Oceanography,  Vol  15,  No  1,  1970, 

p  144-149.  3  fig,  2  tab,  Href. 

Descriptors:  *Limnology,  "Lakes,  Temperature, 
•Hydrogen  ion  concentration,  Opacity,  Bicar- 
bonate carbonate,  Magnesium,  Sodium,  Calcium, 
Potassium,  Conductivity,  Stratification. 
Identifiers:  Ethiopian  highland  lake,  Anions,  Ca- 
tion, Ethiopia,  *Lake  Hayq  (Ethiopia). 

In  January  1969,  a  study  of  the  limnology  of  Lake 
Hayq  was  conducted.  The  only  previous  study  of 
this  type  for  these  waters  was  performed  by  an 
Italian  group  in  1938.  When  account  is  taken  of  the 
different  times  of  year  for  the  two  studies,  the 
results  of  these  two  efforts  agree  consistently. 
Lake  Hayq  is  an  Ethiopian  highland  lake  fed  by  a 
single  river  and  has  no  apparent  outlet.  It  has  an 
area  of  23  sq.  km.  and  a  maximum  depth  of  over  80 
m.  The  conductivity  of  the  lake  water  was  about 
800  micro-mhos/cm;  the  total  ionic  concentration 
was  10  meq/1.  The  predominant  cation  was  mag- 
nesium, followed  by  sodium,  calcium  and  potassi- 
um in  that  order;  predominant  anions  were  car- 
bonate and  bicarbonate,  followed  by  chloride.  The 
pH  of  the  water  was  about  9.0.  There  was  some 
stratification  of  silica  and  phosphate  at  the  time  of 
sampling.  The  lake  is  a  fairly  typical  African  Class 
II  lake,  but  it  differs  from  other  Ethiopian  lakes  of 
this  class  in  the  remarkable  transparency  of  its 
water  (the  vertical  extinction  coefficient  for  green 
light  was  about  0.17/m.),  its  very  low  density  of 
plankton  and  the  depth  of  the  oxygenated  layer 
(about  40  m.).  (Goessling-Texas) 
W72-04599 


21.  Water  in  Plants 


ANALOGUE    SIMULATION    OF    AN    ION    UP- 
TAKE PROCESS, 

Louvain  Univ.  (Belgium). 
H.  Laudelout,  and  Ph.  Verdonck. 
In:    Proceedings    of    a    Research    Co-ordination 
Meeting,  Organized  by  the  Joint  FAO/IAEA  Divi- 
sion of  Atomic  Energy  in  Food  and  Agriculture, 
Sofia,  1-5  December  1969.  p  115-118. 

Descriptors:     *Ions,     'Absorption,     'Enzymes, 
'Soil-water-plant  relationships,  Computer  models, 
Analog  computers. 
Identifiers:  Film-controlled  uptake. 

rhe  depletion  zone  in  the  vicinity  of  an  absorbing 
surface  slows  uptake.  The  differential  equation 
iescribing  film-controlled  uptake  of  a  Michaelis- 
Menten,  enzyme-catalyzed  reaction  was  solved, 
ising  an  analogue  computer,  under  the  conditions 
hat  the  contact  time  was  30  min.  and  the  concen- 
ration  was  that  at  which  the  uptake  rate  was  half 
he  maximum.  It  was  determined  that  the  ratio  of 
he  actual  uptake  rate  to  that  in  the  absence  of  a 
lepletion  zone  is  reduced  by  about  a  factor  of  4 
*hen  the  Michaelis-Menten  rate  constant  is 
lecreased  an  order  of  magnitude.  (Bopp-ORNL) 
V72-04447 


WROGEN-I5  IN  SOIL-PLANT  STUDIES. 

nternational    Atomic    Energy    Agency,    Vienna 

Austria). 

;or  primary  bibliographic  entry  see  Field  05B. 

V72-04448 


INFLUENCE  OF  MICROORGANISMS  ON  AS- 
SIMILATION OF  NITROGEN  BY  PLANTS 
FROM  SOIL  AND  FERTILIZER  SOURCES, 

Agricultural  Research  Council,  Wantage  (En- 
gland). Letcombe  Lab. 

For  primary  bibliographic  entry  see  Field  05B. 
W72-04450 

23.  Erosion  and  Sedimentation 


FORMATION  OF  RIFFLES  AND  POOLS, 

Illinois  State  Water  Survey,  Urbana. 

C.T.Yang. 

Water  Resources  Research,  Vol  7,  No  6,  p  1567- 

1574,  December  1971.  6  fig,  7  ref.  OWRR  B-051- 

ILL(l). 

Descriptors:    'Channel  morphology,   'Meanders, 
'Sedimentary  structures,  Regime,  Scour,  Hydrau- 
lics, Alluvial  channels,  Sediment  transport,  Ener- 
gy dissipation,  Geomorphology. 
Identifiers:  Riffles,  Pools. 

The  formation  of  riffles  and  pools  in  natural 
streams  is  a  means  of  self-adjustment  that 
minimizes  their  time  rate  of  potential  energy  ex- 
penditure per  unit  mass  of  water  in  accordance 
with  the  law  of  least  time  rate  of  energy  expendi- 
ture. The  actual  formation  of  pools  and  riffles  is  a 
combined  process  of  dispersion  and  sorting.  The 
locations  of  riffles  and  pools  are  related  to  the 
geometry  of  a  meandering  river.  Pools  are  as- 
sociated with  bends,  whereas  riffles  are  ususally 
centered  at  crossings.  River  meandering  and  the 
pool-riffle  phenomena  are  results  of  the  same 
process.  (Knapp-USGS) 
W72-04164 


GEOLOGY  OF  MCLEAN  COUNTY,  NORTH 
DAKOTA, 

North  Dakota  Geological  Survey,  Grand  Forks. 
J.  P.  Bluemle. 

North  Dakota  Geological  Survey,  Bulletin  60  - 
Part  1,  and  North  Dakota  Water  Commission 
County  Ground  Water  Studies  19-Part  1,  1971.  65 
p,  25  fig,  3  plate,  25  ref. 

Descriptors:  'Sedimentation,  'Alluvial  channels, 
'Geology,  'Sediment  transport,  'North  Dakota, 
Erosion,  Topography,  Rocks,  Stratigraphy,  Land 
forming,  Glacial  soils,  Melt  water,  Scour,  Rivers, 
Bedrock,  Streamflow. 
Identifiers:  McLean  County  (N  Dak). 

McLean  County,  North  Dakota  is  underlain  by 
8,500  to  13,000  feet  of  Paleozoic,  Mesozoic,  and 
Cenozoic  rocks  that  dip  to  the  west  at  low  angles. 
The  Tertiary,  Cannonball,  Tongue  River,  and  Sen- 
tinel Butte  Formations  lie  directly  beneath  glacial 
drift.  The  Tongue  River  and  Sentinel  Butte  Forma- 
tions are  widely  exposed  in  McLean  County,  and 
the  Cannonball  Formation  is  exposed  in  a  few 
places.  Glacial  drift  occurs  throughout  the  county 
and  reaches  a  maximum  thickness  of  at  least  400 
feet  in  certain  preglacial  valleys.  Alluvial  sediment 
occurs  along  stream  and  river  channels  throughout 
McLean  County.  It  ranges  from  a  few  feet  thick 
along  some  of  the  smaller  streams  to  over  100  feet 
thick  in  places  beneath  the  Missouri  River  flood- 
plain.  The  alluvial  sediments  consist  mainly  of 
clay,  silt,  sand,  and  gravel.  Silts  and  clays  com- 
monly comprise  about  90%  of  the  sediments,  sand 
and  gravel  the  remaining  10%.  The  present  route 
ot  the  Missouri  River  from  Riverdale  southward 
was  established  during  late  Wisconsinan  time. 
Large  erosion  surfaces  were  cut  in  the  area 
southeast  of  Riverdale  as  the  water  flowed  over- 
land until  a  distinct  trench  was  cut.  (Woodard- 
USGS) 
W72-04170 


ICE-CORED  MORAINES  IN  SOUTH-WESTERN 
ELLESMERE  ISLAND,  N.W.T.,  CANADA, 

Brussels   Univ.   (Belgium).   Geomorphology   Ser- 
vice. 
For  primary  bibliographic  entry  see  Field  02C. 


W72-04183 


FACTORS  AFFECTING  MASS  MOVEMENT  OF 
FOUR  SOILS  IN  THE  WESTERN  CASCADES 
OF  OREGON, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Soils. 
For  primary  bibliographic  entry  see  Field  02G. 
W72-04189 


SUMMARY  OF  ALLUVIAL-CHANNEL  DATA 
FROM  RIO  GRANDE  CONVEYANCE  CHAN- 
NEL, NEW  MEXICO,  1965  -  69, 

Geological  Survey,  Fort  Collins,  Colo. 

For  primary  bibliographic  entry  see  Field  08B. 

W72-04336 


SEDIMENT  TRANSPORT  BY  STREAMS  IN 
THE  SNOHOMISH  RIVER  BASIN,  WASHING- 
TON, OCTOBER  1967-JUNE  1969, 

Geological     Survey,     Tacoma,     Wash.     Water 

Resources  Div. 

L.  M.  Nelson. 

Geological  Survey  Open-file  Report,  1971.  44  p,  28 

fig,  2  tab,  19  ref. 

Descriptors:  'Sediment  transport,  'Streamflow, 
'Sediment  discharge,  'Sediment  load,  'Washing- 
ton, River  basins,  Sedimentation,  Hydrologic 
data,  Data  collections,  Sediment  yield,  Floods, 
Vegetation,  Precipitation  (Atmospheric),  Erosion. 
Identifiers:  'Snohomish  River  basin  (Wash). 

Annually,  most  of  the  sediment  transport  in 
streams  of  the  Snohomish  River  basin  is 
discharged  in  a  few  days  during  periods  of  high 
streamflow.  The  sediment  discharge  increased 
nearly  300  percent  from  1967  to  1968,  even  though 
streamflow  increased  only  about  14  percent.  The 
streamflow  during  1967  water  year  was  slightly 
above  the  30-year  average.  The  measured 
suspended-sediment  concentrations,  which  in- 
crease rapidly  with  increasing  streamflow,  ranged 
from  less  than  1  to  2,430  milligrams  per  liter.  The 
estimated  annual  suspended-sediment  yields  from 
subbasins  within  the  Snohomish  River  basin  dur- 
ing the  1967  and  1968  water  years  ranged  from  less 
than  50  to  1,290  tons  per  square  mile.  Only  slight 
changes  in  the  sediment-transport  pattern  occur  as 
a  result  of  human  activity.  High  rates  of  sediment 
transport  which  result  from  logging  and  road  con- 
struction usually  are  of  short  duration  because  the 
protective  vegetative  cover  has  a  fast  recovery 
rate.  (Woodard-USGS) 
W72-04337 


HYDROLOGY  AND  SEDIMENTATION  OF 
COREY  CREEK  AND  ELK  RUN  BASINS, 
NORTH-CENTRAL  PENNSYLVANIA, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-04346 


INFLUENCE  OF  RELIEF  ON  SURFACE  SOIL 
EROSION  (VLIYANIYE  REL'YEFA  NA 
POVERKHNOSTNYY  SMYV  POCHV), 

Gidrometeorologicheskii  Institut,  Odessa  (USSR). 

G.  I.  Shvebs. 

In:  Sbornik  rabot  po  gidrologii,  No  9;  Gosudarst- 

vennyy     Gidrologicheskiy     Institut,     Leningrad, 

Gidrometeoizdat,  p  83-105,  1970.  5  fig,  3  tab,  36 

ref. 

Descriptors:  'Soil  erosion,  'Gully  erosion,  Rill 
erosion,  'Topography,  'Slopes,  Watersheds 
(Basins),  Soils,  Vegetation,  Washouts,  Flow  rates, 
Surface  runoff,  Subsurface  runoff,  Sprinkling, 
Erosion  control,  United  States,  Geographical  re- 
gions, North  Carolina. 

Identifiers:  'USSR,  Monoliths,  Runoff  plots, 
Conveyance. 

Influence  of  relief  on  surface  soil  erosion  is  ex- 
pressed by  changes  in  flow  velocity  and  concen- 
tration with  changing  gradient,  length  and  shape  of 
slope,  type  of  catchment,  and  degree  of  slope  dis- 
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section  by  rills.  Influence  of  slope  gradient  on  ero- 
sion was  studied  by  artificial  sprinkling.  According 
to  the  data  available,  erosion  varies  between  the 
0.7  power  of  the  gradient  for  erosion-resistant 
areas  and  the  1.6  power  of  the  gradient  for  newly 
cultivated  surfaces,  the  average  value  being  1.2. 
As  indicated  by  theoretical  analysis  and  summary 
of  available  experimental  investigations,  soil  ero- 
sion varies  between  the  0.45  and  0.50  power  of 
slope  length.  The  expression,  reflecting  change  in 
erosion  for  slopes,  was  found  by  differentiating 
the  soil  erosion  equation  obtained  for  a  uniform 
slope.  The  relief  is  influenced  by  a  change  in  the 
concentration  of  surface  runoff  and  is  taken  into 
account  by  converting  actual  slope  length  to  a 
computed  length  dependent  on  the  type  of 
catchment.  Influence  of  gully  slope  dissection  is 
determined  by  previously  established  relief 
parameters  adjusted  for  changes  in  individual 
slope  microcatchments.  Present  erosion  control 
practices  take  into  account  the  effects  of  relief  on 
soil  erosion  on  both  uniform  and  complex  slopes. 
(Josefson-USGS) 
W72-04360 


PRE-WISCONSIN    GLACIAL    DIVERSION    OF 
THE  HOUSATONIC  RIVER  IN 

NORTHWESTERN  CONNECTICUT, 

Geological  Survey,  Washington,  D.C. 

C.R.Warren. 

Available    from    GPO,    Washington,    DC    20402, 

Price   S2.50.   Geological   Survey   Research    1971, 

Chapter  D,   Professional  Paper  750-D,   p   D132- 

D137,  1971.  2  fig,  5  ref. 

Descriptors:  *Geomorphology,  'Topography, 
♦Connecticut,  "Valleys,  *Glaciation,  Erosion, 
Glacial  drift,  Glaciers,  Pleistocene  epoch,  Land 
forming,  Drainage  patterns  (Geologic). 
Identifiers:  ♦Housatonic  River  (Conn),  Preglacial 
topography. 

The  Housatonic  River  was  diverted  from  its 
preglacial  valley  at  least  once,  and  probably  twice, 
in  the  part  of  its  course  0.2-0.6  mile  below  West 
Cornwall,  Conn.  One  of  the  diversions,  and 
probably  both,  occurred  longer  ago  than  the 
Wisconsin  Glaciation.  Thus,  the  tills  that  caused 
these  diversions  probably  date  from  two  separate 
pre-Wisconsin  glaciations.  This  evidence  supports 
the  inference  that  the  lower  till,  widespread  in  the 
area,  dates  from  pre-Wisconsin  time.  If  it  does, 
much  of  the  topography  of  western  Connecticut 
reflects  pre-Wisconsin  glacial  events.  (Knapp- 
USGS) 
W72-04375 


THE  PREGLACIAL  KENTUCKY  RIVER  OF 
NORTHERN  KENTUCKY, 

Geological  Survey,  Erlanger,  Ky. 

W.C.  Swadley. 

Available    from    GPO,    Washington,    DC    20402, 

Price   S2.50.   Geological   Survey   Research   1971, 

Chapter  D,   Professional   Paper  750-D,   p  D127- 

D131,  1971.  2  fig,  9  ref. 

Descriptors:  "Valleys,  "Pleistocene  epoch,  "Ken- 
tucky, Geomorphology,  Erosion,  Topography, 
Glacial  drift,  Drainage  patterns  (Geologic),  Glacia- 
tion. 

Identifiers:  "Kentucky  River  valley,  Preglacial 
valleys. 

An  abandoned  high-level  river  valley  extends  from 
the  Kentucky  River  near  Carrolton,  Ky.,  northeast 
to  the  mouth  of  the  Great  Miami  River  at 
Lawrenceburg,  Ind.,  a  distance  of  about  40  miles. 
The  geographic  location,  gradient,  and  fluvial- 
sediment  content  of  this  valley  identify  it  as  the 
preglacial  course  of  the  Kentucky  River.  It  follows 
closely  the  Ohio  River  valley  but  only  locally  coin- 
cides with  it.  Glaciation  reversed  the  flow  of  this 
part  of  the  ancestral  Kentucky  River  and 
established  the  course  of  the  Ohio  River 
downstream  from  Lawrenceburg.  Glacial  deposits 
filling  the  preglacial  valley  probably  prevented  the 
newly  formed  Ohio  River  from  occupying  most  of 
the  old  valley.  (Knapp-USGS) 


W72-04376 


GLACIATION    OF    THE    RAY    MOUNTAINS, 
CENTRAL  ALASKA, 

Geological  Survey,  Menlo  Park,  Calif. 

W.  Yeend. 

Available   from   GPO,    Washington,    DC   20402, 

Price  S2.50.   Geological   Survey   Research   1971, 

Chapter  D,  Professional  Paper  Paper  750-D,  p 

D122-D126,  1971.  5  fig,  8  ref. 

Descriptors:     "Glaciation,     "Pleistocene    epoch, 
"Alaska,  Glaciers,  Glacial  drift,  Stratigraphy,  Ero- 
sion, Topography,  Geomorphology. 
Identifiers:  "Ray  Mountains  (Alaska). 

The  Ray  Mountains  in  central  Alaska  show 
evidence  of  two  Pleistocene  glaciations.  Glaciers 
as  much  as  12  miles  long  occupied  the  valleys, 
draining  the  high,  eastern  part  of  the  mountains. 
Remnants  of  lateral  moraines  indicate  at  least 
three  stillstands  of  the  ice  during  an  early  Wiscon- 
sin glaciation.  Hummocky  moraines  on  the  high 
mountain  cirque  floors  were  deposited  by  local 
cirque  glaciers  during  the  late  Wisconsin.  Glaciers 
originating  in  the  Ray  Mountains  in  Wisconsin 
time  stopped  28  miles  short  of  the  Yukon  River 
and  therefore  could  not  have  dammed  the  major 
drainage.  Ice  more  or  less  equally  distributed 
around  the  high  parts  of  the  mountains  was  most 
likely  nourished  by  precipitation  originating  in  the 
North  Pacific  Ocean  and  Bering  Sea.  (Knapp- 
USGS) 
W72-04377 


GROWTH  AND  MOVEMENT  OF  DUNES  AT 
WHITE  SANDS  NATIONAL  MONUMENT,  NEW 
MEXICO, 

National    Park    Service,    Yellowstone    National 

Park,  Wyo. 

E.  D.  McKee,  and  J.  R.  Douglass. 

Available    from   GPO,    Washington,    DC    20402, 

Price  $2.50.   Geological   Survey   Research    1971, 

Chapter  D,  Professional  Paper  750-D,  p  D108- 

D114,  1971.  3  fig,  6  tab,  4  ref. 

Descriptors:   "Dunes,  "Gypsum.   "New  Mexico, 
"Sedimentation,     Winds,     Sediment     transport, 
Sands,  Surveys,  Stratigraphy. 
Identifiers:  White  Sands  (N  Mex). 

The  manner  and  rate  of  growth  of  selected  dunes 
at  White  Sands  National  Monument,  N.  Mex., 
were  investigated.  Deposits  directly  below  the 
dune  crests  were  relatively  impermanent  because 
total  accumulation  was  affected  by  periodic 
avalanching  on  slip  faces.  On  the  lower  part  of  a 
lee  face,  large  accumulations  of  sand  accrued 
periodically  from  shearing  on  slip  faces:  losses 
were  few.  Near  the  base,  avalanche  sands  inter- 
tongued  with  deposits  of  well-stratified  sand  car- 
ried on  by  crosswinds.  In  one  dune,  these  mixed 
deposits  accumulated  up  to  9.6  inches  of  sand  in  5 
days,  but  the  monthly  average  was  much  lower 
because  wind  strength  was  negligible  on  many 
days.  Movements  ranged  from  38  feet  per  year  in 
embryonic  barchan  like  dunes  in  the  western  part 
of  the  dune  field  to  no  movement  in  some 
anchored  dunes  along  the  eastern  margins. 
Barchan  and  transverse  dunes  in  the  central  area 
moved  3.5-13  feet  per  years.  (Knapp-USGS) 
W72-04378 


STRUCTURAL         CHARACTERISTICS         OF 
GRANULAR  POROUS  MEDIA, 

Instituto  Mexicano  del  Petroleo,  Mexico  City. 
For  primary  bibliographic  entry  see  Field  08D. 
W72-04385 


SOIL  EROSION   AND  CHANNEL   PROCESSES 
(EROZIYA  POCHV  I  RUSLOVYYE  PROTSES- 

SY). 

Moscow  State  Univ.  (USSR). 


Moscow,  Moskovskiy 

Universitet,  1970.  212  p. 


Gosudarstvennyy 


Descriptors:  "Soil  erosion,  "Gully  erosion,  "Chan- 
nel erosion,  "Rill  erosion,  "Wind  erosion,  Soil  pro- 
perties, Soil  structure,  Soil  stability,  Particle  size. 
Slopes,  Sands,  Sand  waves,  River  beds,  Sedi- 
ments, Mudflows,  Flood  plains.  Tundra,  Per- 
mafrost, Erosion  control,  Land  reclamation. 
Identifiers:  "USSR,  "Water  erosion,  Erodibility, 
Deflation  (Erosion). 

This  collection  of  17  papers,  prepared  by  a  staff  of 
researchers  attached  to  Moscow  State  University 
and  several  other  educational  establishments,  is 
devoted  to  a  study  of  erosion  and  channel 
processes  in  different  parts  of  the  USSR.  A  broad 
range  of  topics  and  problems  is  examined.  These 
include:  wind  and  water  erosion  of  soils;  erosion 
processes  on  slopes  and  in  tundra  zones;  gully 
morphometry  and  erosion;  principles  of  erosion 
control;  agricultural  use  of  sands;  terracing  of 
slopes;  grain-size  distribution  of  bottom  sediments 
along  sand  waves  in  rivers;  river  bed  stability  and 
channel  deformation;  erosional  and  hydraulic 
characteristics  of  manmade  mudflows;  and  flood- 
plain  classification  and  topography.  The  mono- 
graph is  intended  to  serve  planning  and  production 
agencies  in  various  areas  of  civil  and  hydraulic  en- 
gineering and  agricultural  and  industrial  research. 
(Josefson-USGS) 
W72-04398 


MARINE  CHEMISTRY, 

For  primary  bibliographic  entry  see  Field  05B. 
W72-04488 


MARINE  SEDIMENTS  AND  RADIOACTIVITY, 

For  primary  bibliographic  entry  see  Field  05B. 
W72-04489 


PRINCIPLES    OF    AVALANCHE    FORECAST- 
ING, 

Washington  Univ.,  Seattle.  Dept.  of  Atmospheric 

Sciences. 

For  primary  bibliographic  entry  see  Field  02C. 

W72-04525 


TRANSPORT  OF  LARGE  ROCKS  BY  MID- 
FLOWS  (K  VOPROSU  O  PEREMESHCHEMI 
KRUPNYKH  KAMNEY  SELEVYMI 

POTOKAMI), 

A.  N.  Oliferov. 

In:  Sbornik  rabot  po  gidrologii,  No  9;  Gosudarst- 
vennyy Gidrologicheskiy  Institut,  Leningrad. 
Gidrometeoizdat,  p  137-141,  1970.  2  fig.  6  ref. 

Descriptors:  "Mudflows,  'Mud,  "Debris 
avalanches,  "Landslides,  "Rocks,  Ravines,  Chan- 
nel morphology,  Channel  flow.  Hydraulic 
gradient.  Cross-sections.  High  water  mark. 
Identifiers:  "USSR,  Carpathians,  Crimea.  Spher- 
icity, Flatness,  Debris  cones. 

To  study  movement  of  large  rocks  in  a  mudflow. 
mudflow  cross  sections  were  laid  out  and  large 
rocks  were  marked  off  on  mud  streams  in  the  Prut. 
Dniester  and  Tisa  River  basins  in  the  Carpathians 
and  on  mudflow-risk  tributaries  of  the  Voron.  Ay- 
Serez,  Uskut  and  Cheban-Kalle  Rivers  in  the 
Crimea.  Average  diameter  of  rocks  selected  was 
measured  in  accordance  with  Systematic  Instruc- 
tions of  the  Hydrometeorological  Service: 
morphometric  characteristics  determined  were 
sphericity  after  Krumbein,  flatness  after 
Khabakov,  and  isometry.  The  transport  length  of 
large  rocks  and  various  objects  in  a  mudflow  de- 
pends largely  on  channel  morphology.  In  the  Car- 
pathians a  linear  relationship  was  established 
between  the  average  diameter  of  the  largest  rocks 
transported  by  mudflows  and  the  average  depth  of 
flow.  In  reaches  with  an  accumulation  of  large 
rocks  (exceeding  3  m  in  diameter)  in  the  channel 
and  in  reaches  where  the  channel  suddenly  nar- 
rowed and  widened,  there  was  no  relationship 
between  rock  diameter  and  the  distance  the  rocks 
were  carried.  In  the  Crimea  a  quantitative  relation- 
ship between  rock  diameter,  rock  transport 
distance,  and  gradient  may  be  only  derived  foi 
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channel  reaches  where  there  are  no  accumulations 
of  large  rocks  (more  than  3  m  in  diameter),  and 
where  the  channel  does  not  narrow  and  widen  sig- 
nificantly. (Josefson-USGS) 
W72-04541 


LONGSHORE         SEDIMENT         TRANSPORT 
RATES:  A  COMPILATION  OF  DATA, 

Army    Coastal    Engineering    Research    Center, 

Washington,  D.C. 

MM.  Das. 

Miscellaneous  Paper  1-71,  September  1971,  81  p. 

16ref. 

Descriptors:  'Coastal  engineering,  *Data  collec- 
tions, 'Beaches,  'Sediment  transport,  Beach  ero- 
laslca.  California.  Florida 


,     DcdLiici,     ocuimeni  trar 
sion,  Alaska,  California,  Florida 


sion,  Alaska,  California,  Honda 

Identifiers:  'Beach  sediments,  'Littoral  transport, 

'Longshore  sediment  transport. 

The  report  is  a  compilation  of  data  on  longshore 
sediment  transport  and  associated  wave  and  sedi- 
ment characteristics  from  six  laboratory  studies 
and  four  field  studies.  Laboratory  observations  in- 
clude water  depth,  wave  height,  wave  period,  sand 
size,  wave  generator  angle  with  toe  of  the  beach, 
and  longshore  transport  rate.  Laboratory  wave 
heights  range  from  0.035  to  0.51  foot,  periods  from 
0.75  to  3.75  seconds,  depth  from  0.49  to  2.33  feet, 
generator  angles  from  10  to  50  degrees,  initial 
beach  slope  from  1:5.6  to  1:33,  median  grain  size 
from  0.22  mm.  to  1.55  mm.,  and  specific  gravities 
from  1.1  to  2.69.  The  maximum  transport  rate  near 
Anaheim  Bay,  California,  is  2,130  cubic  yards  per 
day,  north;  near  South  Lake  Worth  Inlet,  Florida, 
is  1,300  cubic  yards  per  day,  south.  The  estimated 
transport  rate  at  Cape  Thompson,  Alaska,  is  4,680 
cubic  yards  per  day;  the  rate  at  Silver  Strand 
Beach,  California,  is  3,400  cubic  yards  per  day. 
W72-04551 


WORLD-WIDE      DISTRIBUTION      OF      MAN- 
GANESE NODULES, 

Lamont  Geological  Observatory,  Palisades,  N.  Y. 

D.  R.  Horn,  M.  Ewing,  B.  M.  Horn,  and  M.  N. 

Delach. 

Ocean  Industry,  Vol  7,  No  1,  p  26-29,  January 

1972.  4  fig,  8  ref. 

Descriptors:  'Oceans,  'Sedimentation  rates, 
•Manganese,  'Clays,  'Ocean  currents,  Deposition 
(Sediments),  Cores,  Particle  size,  Mineral  indus- 
try, Planning,  Oceanography,  Atlantic  Ocean,  In- 
dian Ocean,  Pacific  Ocean,  Mapping. 
Identifiers:  'Manganese  nodules,  Oozes,  Red 
clay,  Marine  mining. 

Basic  information  is  presented  about  the  rates  of 
sedimentary  processes,  rates  of  deposition, 
presence  or  absence  of  bottom  currents,  and  the 
regime  of  abyssal  waters  in  the  oceans.  Data  from 
5,000  corings  taken  from  most  parts  of  the  dif- 
ferent oceans  during  25  years  have  made  it  possi- 
ble for  scientists  to  locate  and  determine  the  com- 
mercial feasibility  of  mining  manganese  nodules 
an  the  ocean  floor.  The  aim  of  the  report  is  to  pro- 
vide the  marine  industry  with  maps  showing  dis- 
tribution of  manganese-rich  sediments  for 
planning  needs.  Major  provinces  of  nodules  occur 
*here  rates  of  sedimentation  are  lowest.  Outer 
imits  of  regions  of  high  nodule  concentration 
nark  inereases  in  sedimentation  rate  due  to  ter- 
•tgenous  or  biologic  contributions.  In  the  North 
Pacific ,  highest  concentration  of  ferromanganese 
'odies  is  ajong  the  juncture  of  red  clays  and 
'logenic  oozes.  In  the  Atlantic  and  Indian  Oceans, 
sedimentation  rates  are  higher  along  continental 
nargins  and  over  midocean  ridges.  Red  clay  is  the 
:hief  sediment  in  large  regions  between  abyssal 
Jlains  and  the  ocean  ridges.  (Lang-USGS) 
*V72-04653 


JIIALITY  OF  SURFACE  WATERS  OF  THE 
JNITED  STATES,  1967,  PARTS  1  AND  2. 
*ORTH     ATLANTIC     SLOPE     BASINS     AND 


SOUTH    ATLANTIC    SLOPE    AND    EASTERN 
GULF  OF  MEXICO  BASINS. 

Geological  Survey,  Washington,  D.  C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-04663 


QUALITY    OF    SURFACE    WATERS    OF   THE 
UNITED    STATES,     1966:    PARTS    1    AND    2. 
NORTH     ATLANTIC     SLOPE     BASINS     AND 
SOUTH    ATLANTIC    SLOPE    AND    WASTERN 
GULF  OF  MEXICO  BASINS. 
Geological  Survey,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  07C. 
W72-04664 


THE  NEOFORMATION  OF  CLAY  MINERALS 
IN  BRACKISH  AND  MARINE  ENVIRON- 
MENTS, 

Sedgwick  Museum,  Cambridge  (England). 

C.  V.Jeans. 

Clay  Minerals,  Vol  9,  No  2,  p  209-217,  December 

1971.1  tab,  15  ref. 

Descriptors:  'Clay  minerals,  'Provenance, 
'Water  chemistry,  'Mineralogy,  Clays,  Sedimen- 
tation, Diagenesis,  Deposition  (Sediments), 
Weathering,  Estuaries,  Sea  water. 

Large  amounts  of  Al,  Fe  and  Si  carried  in  solution 
by  fresh  water  may  be  chemically  precipitated  as 
hydroxide  gels  in  the  brackish  water  environment 
of  estuaries  and  deltas.  These  gels  are  deposited  in 
both  the  brackish  water  environment  and  in  the 
neighboring  seas,  where  they  become  parental 
material  for  the  neoformation  of  clay  minerals, 
and  various  other  silicate  and  iron  minerals.  The 
type  of  neoformed  minerals  depends  upon  both 
the  composition  of  the  parental  gels  and  the 
physico-chemical  milieu  of  their  crystallization. 
Evidence  supporting  this  hypothesis  is  derived 
from:  (1)  the  concentrations  of  AI,  Fe  and  Si  dis- 
solved in  fresh  water  and  in  sea  water,  (2)  experi- 
mental work  on  the  crystallization  of  alumino- 
siliceous  gels,  and  (3)  »  study  of  the  precipitation 
of  Si  from  the  waters  of  the  Mississippi  River 
delta.  In  earlier  geological  eras,  when  the  world's 
river  systems  carried  only  relatively  minor 
amounts  of  fine-grained  continental  detritus,  this 
source  of  neoformed  minerals  is  likely  to  have 
contributed  a  considerable  proportion  of  the  fine- 
grained sediments  of  these  areas  of  sedimentation. 
(Knapp-USGS) 
W72-04667 


RECONNAISSANCE  SAND  INVENTORY:  OFF 
LEEWARD  MOLOKAI  AND  MAUI, 

Hawaii  Inst,  of  Geophysics,  Honolulu. 

J.  F.  Campbell,  B.  R.  Rosendahl,  W.  T.  Coulbourn, 

and  R.  Moberly,  Jr. 

Hawaii  Institute  of  Geophysics  Report  HIG-71-17 

(UNIHI-Sea  Grant  TR-71-02),  October  1971.  51  p, 

8  fig,  3  tab,  3  ref.  NOAA  Grant  No  2-35-243. 

Descriptors:  'Sedimentation,  'Sediment  distribu- 
tion, 'Sedimentology,  'Coasts,  'Hawaii,  Surveys, 
Islands,  Analytical  techniques,  Particle  size, 
Sands,  Sediment  yield. 

Identifiers:  'Molokai  (Hawaii),  'Maui  (Hawaii), 
Seismic  reflection. 

The  leeward  coasts  of  the  islands  of  Molokai  and 
Maui,  Hawaii  were  surveyed  for  shallow-water 
sand  resources.  Sediment  deposits  of  4  billion 
cubic  yards  were  discovered  using  seismic  reflec- 
tion techniques.  Twenty-four  surface  sediment 
samples  collected  during  the  survey  indicate  that 
much  of  the  sediment  is  either  finer  or  coarser 
than  sand  size.  Analysis  of  the  reflection  records 
was  made  by  tracing  the  bottom  and  all  sub-bot- 
tom reflections,  and  then  by  picking  the  water 
depth  and  sub-bottom  travel  time  at  a  set  interval 
across  the  records.  Much  of  the  surface  sediment 
of  the  central  and  western  part  of  Molokai  is  very 
fine  and  even  after  discarding  all  but  the  sand-size 
material  the  median  grain  size  is  still  lower  than 
that  required  by  the  ASTM  standards  for  concrete 


aggregate.  Much  of  the  surface  sediment  sampled 
off  Maui  had  low  percentages  of  sand-size  materi- 
al, and  half  of  the  samples  were  still  too  fine  to 
meet  the  ASTM  median  grain-size  standard. 
(Woodard-USGS) 
W72-04668 


THE  CU,  PB,  ZN,  MN,  MO  AND  SB  CONTENT 
OF  STREAM  AND  SPRING  SEDIMENTS,  YORK 
COUNTY,  NEW  BRUNSWICK, 

New    Brunswick    Dept.    of    Natural    Resources, 

Fredericton.  Mineral  Resources  Branch. 

For  primary  bibliographic  entry  see  Field  02K. 

W72-04669 


A     STOCHASTIC     MODEL     OF     BED     LOAD 
TRANSPORT, 

West  Virginia  Inst,  of  Tech.,  Montgomery.  Dept. 

of  Civil  Engineering. 

A.  S.  Paintal. 

Journal  of  Hydraulic  Research,  Vol  9,  No  4,  p  527- 

554,  1971.  7  fig,  2  tab,  Href. 

Descriptors:    'Sediment    transport,    'Bed    load, 
'Stochastic   processes,   Scour,    Erosion,   Turbu- 
lence, Variability,  Alluvial  channels,  Shear  drag, 
Statistical  models. 
Identifiers:  'Stochastic  models. 

One  of  the  most  difficult  problems  encountered  in 
alluvial  channel  hydraulics  is  the  determination  of 
rate  of  movement  of  bed  material  at  low  shear 
values  by  flowing  water.  The  transport 
phenomenon  has  a  high  degree  of  randomness. 
The  grains  vary  among  themselves  in  shape  and 
size  as  well  as  in  their  exposure  to  the  flow.  In  ad- 
dition, because  of  fluid  turbulence  the  flow  ex- 
hibits strong  variations  in  time  and  space.  The  fun- 
damental variables  associated  with  low  rates  of 
transport  are  the  variation  in  the  exposure  of  the 
particles  to  the  flow  and  the  variation  of 
hydrodynamic  forces  caused  by  turbulence.  A 
distinct  condition  for  the  beginning  of  sediment 
movement  does  not  exist.  A  bed  load  transport  ex- 
pression can  be  derived  on  the  basis  of  a  stochastic 
analysis  which  considers  that  the  particle  expo- 
sures are  uniformly  distributed,  the  turbulence  is 
normally  distributed,  and  the  length  of  steps  by 
particles  follow  a  negative  exponential  distribu- 
tion. (Knapp-USGS) 
W72-04672 

2K.  Chemical  Processes 


ATOMIC  ABSORPTION  AND  FLUORESCENCE 
SPECTROSCOPY  WITH  A  CARBON  FILA- 
MENT ATOM  RESERVOIR,  PART  V.  DETER- 
MINATION OF  ELEMENTS  IN  ORGANIC  SOL- 
VENTS, 

Imperial  Coll.  of  Science  and  Technology,  London 
(England).  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  05 A. 
W72-04141 


A  COMPUTER-PROCESSED  SEMI-AUT- 
OMATIC TITRATOR  FOR  HIGH-PRECISION 
ANALYSIS. 

Goteborg   Univ.   (Sweden).   Dept.   of  Analytical 

Chemistry. 

T.  Anfalt,  and  D.  Jagner. 

Analytica  Chimica  Acta,  Vol.  57,  No.  1,  p  177-183, 

November  1971.  1  fig,  1  tab,  4  ref. 

Descriptors:  'Computers,  'Automatic  control, 
'Automation,  'Volumetric  analysis,  Research 
equipment,  Laboratory  equipment,  Programming 
languages,  'Analytical  techniques,  Water  analysis. 

A  mini-computer-processed,  semi-automatic  titra- 
tor  equipped  with  an  analog  scanner,  a  digital  volt- 
meter, and  a  16-bit  relay  register  is  described.  The 
computer  is  a  Hewlett-Packard  HP21 14B  equipped 
with  a  core  memory  of  8,192  words  of  16  bits.  The 
scanner  has  100  channels  available  for  input  volt- 


19 


Field  02-WATER  CYCLE 
Group  2K— Chemical  Processes 

age  and  the  voltmeter  can  measure  signals  in  the 
range  OdlOO  V  at  a  maximum  rate  of  20  readings 
per  sec.  The  relay  register  can  be  used  to  process 
simultaneously  a  maximum  of  16  motor-driven 
syringe  burets  independently  of  each  other.  The 
titrator  can  be  programmed  in  Assembler,  Fortran 
and  Basic.  A  major  principle  behind  the  design  of 
the  titrator  is  simplicity  in  programming,  and  this 
is  achieved  by  the  use  of  Basci  callable  subrou- 
tines to  all  peripheral  equipment  e.g.  scanner,  volt- 
meter and  relay  register.  The  titrator  is  therefore 
especially  suitable  for  use  in  the  research  analyti- 
cal laboratory,  or  may  be  used  by  the  routine 
laboratory.  Since  the  computer  is  easy  to  program 
optimization  of  different  titration  procedures 
should  be  easy.  The  titrator  is  equipped  with  a 
large  number  of  input  and  output  channels  so  that 
several  analyses  may  be  run  in  parallel.  (Jeffens- 
Battelle) 
W72-04152 


A  GAS  CHROMATOGRAPHIC  METHOD  FOR 
THE  DETERMINATION  OF  LOW  CONCEN- 
TRATIONS OF  THE  CHLORIDE  ION, 

Birmingham  Univ.  (England).  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  05A. 
W72-04153 

ELECTROCHEMICAL  BEHAVIOR  OF  THE 
BORON  ANODE  IN  AQUEOUS  SOLUTIONS, 

National  Aeronautics  and  Space  Administration, 
Cleveland,  Ohio.  Lewis  Research  Center. 
For  primary  bibliographic  entry  see  Field  01B. 
W72-04173 

CHLORIDE  SEGREGATION  ALONG  GRAIN 
BOUNDARIES  IN  ICE, 

National     Center    for     Atmospheric     Research, 

Boulder,  Colo. 

For  primary  bibliographic  entry  see  Field  02L. 

W72-04178 


THE  EFFECT  OF  IMPURITIES  ON  THE  SUR- 
FACE STRUCTURE  OF  EVAPORATING  ICE, 

Department  of  Energy,  Mines  and  Resources,  Ot- 
tawa (Ontario).  Inland  Waters  Branch. 
For  primary  bibliographic  entry  see  Field  02C. 
W72-04180 


NUMERICAL  APPROXIMATION  OF  CATION 
EXCHANGE  IN  MISCIBLE  DISPLACEMENT 
THROUGH  SOIL  COLUMNS,         .  „  _  -  . 

Utah  State  Univ.,  Logan.  Dept.  of  Soil  Science 

and  Biometeorology. 

S-H,Lai,  and  J.  J.  Jurinak. 

Soil  Science  Society  of  America  Proceedings,  Vol 

35,  No  6,  p  894-899,  November-December  1971.  9 

fig'l  tab, 10  ref. 


MISCIBLE  DISPLACEMENT  OF  AMMONIA  IN 
SOIL;  DETERMINING  SORPTION 

ISOTHERMS,  „   . 

California  Univ.,  Davis.  Dept.  of  Water  Science 
and  Engineering. 

D.  E.  Rolston,  D.  R.  Nielsen,  and  J.  W.  Biggar. 
Soil  Science  Society  of  America  Proceedings,  Vol 
35,  No  6,  p  899-905,  November-December  1971.  1 1 
fig,  1  tab,  16ref. 

Descriptors:  'Sorption,  'Ammonia,  Ton  trans- 
port, Adsorption,  Soil  chemistry,  Fertilizers, 
Translocation,  Ions,  Ion  exchange. 

Most  techniques  for  evaluating  the  sorption 
characteristics  of  anhydrous  ammonia  use  steady- 
state  or  equilibrium  conditions  without  consider- 
ing simultaneously-occurring  mass  flow,  diffu- 
sion, and  sorption  of  the  ammonia  gas.  A  miscible 
displacement  technique  entails  the  displacement 
of  the  atmosphere  from  over-dry  soil  columns  with 
ammonia  at  flow  velocities  of  approximately  100 
cm  per  hr.  Transient  sorption  isotherms  calculated 
from  miscible  displacement  experiments  were 
compared  with  the  measured  steady-state  and 
transient  sorption  isotherms  for  both  adsorption 
and  desorption.  Isotherms  relating  the  amount  of 
sorption  to  the  relative  ammonia  density  were  of 
the  nonlinear  form.  Sorption  constants  are  dif- 
ferent for  adsorption  and  desorption.  (Knapp- 
USGS) 
W72-04190 


Descriptors:  "Cation  exchange,  "Soil  chemistry, 
•Soil  water  movement,  'Aqueous  solutions,  'Ion 
transport,  Ion  exchange,  Translocation,  Leaching. 

The  cation  exchange  process  in  soil  columns  dur- 
ing the  miscible  displacement  of  cation  solutions 
was  studied,  using  the  assumption  of  equilibrium 
between  the  cation  adsorbed  and  the  cation  in 
solution.  The  material  balance  equation  that 
governs  the  miscible  displacement  of  cations  in- 
cludes an  exchange  function  and  was  solved  by  a 
finite  difference  method.  This  method  is  capable 
of  solving  the  material  balance  equation  whether  a 
linear  or  nonlinear  cation  exchange  isotherm 
defines  the  exchange  reaction.  The  applicability  of 
the  model  and  method  of  solution  was  tested  by 
conducting  soil  column  experiments.  The  agree- 
ment between  the  numerical  solution  and  the  ex- 
perimental values  was  good.  (Knapp-USGS) 
W72-04191 

CALCIUM  COMPLEXING  AND  THE 
ENHANCED  SOLUBILITY  OF  GYPSUM  IN- 
CONCENTRATED  SODIUM-SALT  SOLUTIONS, 

Agricultural    Research    Service,    Phoenix,    Ariz. 

Water  Conservation  Lab. 

F.  S.  Nakayama. 

Soil  Science  Society  of  America  Proceedings,  vol 

35,  No  6,  p  881-883,  November-December  1971.  5 

tab,  18ref. 

Descriptors:  'Solubility,  -Gypsum,  'Saline  water 

systems,    'Water   chemistry.   Calcium,    Sodium, 

Sulfates,  Chlorides,  Nitrates,  Aqueous  solutions 

Ions,  Leaching,  Saline  soils.  Soil  chemistry,  Sou 

water. 

Identifiers:  Complex  ions. 

Solubility  of  gypsum  in  NaC104,  NaCl,  NaN03, 
and  NaOAc  solutions  and  their  mixtures  was 
determined  experimentally  and  theoretically.  The 
dissociation  constants  of  CaCl,  CaN03,  CaOAc, 
NaOAc,  and  NaN03  were  computed  from  the 
solubility  behavior  of  the  solid.  The  predicted 
solubility  values  corresponded  closely  to  the  mea- 
sured values  in  mixed  Na-salt  solutions  when  al- 
lowances were  made  for  Ca-complexing.  (Knapp- 
USGS) 
W72-04194 

CHANGE  IN  GROUND  WATER  U234/U238 
ISOTOPIC  RATIO  AFTER  TASHKENT 
EARTHQUAKE, 

A.  I.  Spiridonov,  and  V.  G.  Tyminskiy. 
Joint  Publications  Research  Service  No  53270. 
June   1971.  6  p,  1  fig,  1  tab,  11  ref.  (Originally 
published   in   Izvestiya   Akademii   Nauk    SSSR, 
Fizika  Zemli,  No  3,  p  91-93.  March  1971). 

Descriptors:        'Groundwater,        'Earthquakes, 
•Radioisotopes,    'Water    analysis,    'Boreholes, 
Analytical        techniques,        Gases,        Uranium 
radioisotopes,  Helium. 
Identifiers:  'Groundwater  changes,  Russia. 


The  observed  change  in  the  isotopic  ratio  is  at- 
tributed to  increased  seismic  activity  in  the  region 
during  and  prior  to  the  earthquake.  (Woodard- 
USGS) 
W72-04200 

RECONNAISSANCE  OF  THE  CHEMICAL 
OUALITY  OF  SURFACE  WATERS  OF  THE 
NUECES  RIVER  BASIN,  TEXAS, 

Geological  Survey,  Austin,  Tex. 
H.  L.  Kunze. 

Texas  Water  Development  Board  Report  134,  Sep- 
tember 1971.  34  p,  8  fig,  5  tab,  34  ref. 

Descriptors:  'Water  quality,  'Surface  waters, 
•Hydrologic  data,  'Chemical  analysis,  'Texas, 
River  basins.  Lakes,  Reservoirs,  Geology,  Water 
pollution  sources,  Oil  wastes,  Oil  industry, 
Streamflow,  Rainfall-runoff  relationships,  Water 
chemistry.  Data  collections. 
Identifiers:  'Nueces  River  basin  (Tex). 

The  kinds  and  quantities  of  minerals  dissolved  in 
su.face  waters  of  the  Nueces  River  basin  in  Texas 
are  related  principally  to  the  geology  of  the  area 
and  to  rainfall  and  streamflow  characteristics;  but 
industrial  influences,  particularly  the  disposal  of 
oil-field  brine,  have  affected  the  quality  in  some 
areas    The  basin  lies  in  two  physiographic  sec- 
tions-the  Edwards  Plateau  of  the  Great  Plains 
province  and  the  West  Gulf  Coastal  Plain  of  the 
Coastal   Plain   province.   The   Edwards   and   as- 
sociated limestones  and  the  Glen  Rose  Limestone 
of  Cretaceous  age  are  exposed  on  the  Edwards 
Plateau.  Rocks  exposed  in  the  West  Gulf  Coasta, 
Plain    range    in    age    from    late    Cretaceous    K 
Holocene.  Water  in  surface  streams  throughou 
the  Edwards  Plateau  has  a  dissolved-solids  con 
tent  of  less  than  250  mg/liter.  The  principal  con 
stituents  are  calcium  and  bicarbonate.  During  lov 
flow  the  water  of  streams  in  the  West  Gulf  Coas 
Plain   contains   high   dissolved-solids   concentre 
tions   in  which  sodium  and  chloride  predominate 
During  the  short  periods  of  high  flow,  dissolved 
solids  concentrations  are  low  and  calcium  an< 
bicarbonate  are  the  principal  constituents.  Lak 
Corpus  Christi  provides  water  of  good  quality  fo 
municipal  supply,  irrigation,  and  industrial  us< 
(Woodard-USGS) 
W72-04204 


Data  collected  before  and  after  the  Tashkent, 
USSR  earthquake  of  1966  show  that  an  increase  in 
the  radon  concentration  in  mineral  waters 
preceded  the  earthquake  and  the  helium  concen- 
tration in  boreholes  increased  more  than  tenfold 
after  the  earthquake.  Data  are  tabulated  for  the 
helium  content  and  the  value  of  the  U234/U238 
ratio  in  groundwater  during  periods  preceding  and 
following  the  Tashkent  earthquake.  The  uranium 
isotopic  ratios  were  determined  using  an  'Amur 
spectrometer  with  a  semiconductor  detector.  The 
layout  of  the  boreholes  over  the  area  is  shown. 
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CHEMICAL  ANALYSES  OF  GROUND  \\  ATE1 
IN  THE  POWDER  RIVER  BASIN  AND  AI 
JACENT    AREAS,    NORTHEASTERN    WYOK 

Geological     Survey,     Cheyenne,     Wyo.     V>at< 

Resources  Div. 

W.  G.  Hodson. 

Wyoming  Department  of  Economic  Planning  at 

Development  Basic-data  Report.  1971.  20  p.  1  A 

2  tab,  9  ref. 

Descriptors:  'Groundwater.  'Water  wells.  'Wat 
quality,  'Chemical  analysis.  -Wyoming.  Aquifer 
Water     utilization.     Consumptive     use.     V>at 
supply,  Domestic  water.  Municipal  water. 
Identifiers:  'Powder  River  Basin  (Wyo). 

A  table  of  chemical  analyses  contains  the  resui 
of  490  analyses  of  water  from  wells  and  spnn 
from  the  Powder  River  Basin  and  adjacent  areas 
northeastern  Wyoming.  The  analyses  are  tabulat 
by  county,  aquifer,  and  well  number.  The  quail 
of  a  water  is  judged  according  to  the  use  for  whi 
it  is  needed.  Generally,  the  lower  the  dissolv 
solids,  the  better  the  water.  For  some  uses,  ho 
ever,  the  concentration  of  particular  constituei 
in  a  water  may  be  more  important  than  the  to 
concentration  of  dissolved  solids.  The  pnncii 
constituents  analyzed,  their  characteristics,  a 
recommended  maximum  concentrations  I 
domestic  and  municipal  use  are  given.  The  d 
solved  solids  ranged  from  58  to  30.000  mg/ut 
(Woodard-USGS) 
W72-04205 


WATER  CYCLE— Field  02 
Chemical  Processes — Group  2K 


REACTIONS  OF  METAL  IONS  IN  DILUTE 
AQUEOUS  SOLUTION:  HYDROLYSIS  OF  ALU- 
MINUM, 

Florida  Univ.,  Gainesville,  Dept.  of  Environmen- 
tal Engineering. 

For  primary  bibliographic  entry  see  Field  05F. 
W72-04241 


\  COLORIMETRIC  METHOD  FOR  THE 
DETERMINATION  OF  TRACE  COPPER  CON- 
CENTRATIONS IN  WATER, 

Vjburn  Univ.,  Ala.  Dept.  of  Chemistry. 

For  primary  bibliographic  entry  see  Field  05A. 

iV72-04325 


5EOHYDROLOGY  OF  THE  PICEANCE  CREEK 
STRUCTURAL  BASIN  BETWEEN  THE  WHITE 
WD  COLORADO  RIVERS,  NORTHWESTERN 
:OLORADO, 

Geological  Survey,  Washington,  D.C. 

■or  primary  bibliographic  entry  see  Field  07C. 

V72-04330 


I  COMPACT  POTENTIOMETRIC  SENSOR  OF 

.OVEL   DESIGN.   IN   SITU   DETERMINATION 

)F  PH,  PS  (2-),  AND  EH, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Cronulla  (Australia).  Div.  of  Fishe- 

ies  and  Oceanography. 

t.  Whitfield. 

.imnology  and  Oceanography,  Vol  16,  No  5,  p 

29-837,  September  1971.  5  fig,  21  ref. 

)escriptors:  'Chemical  potential,  "Oxidation- 
eduction  potential,  'Hydrogen  ion  concentration, 
Instrumentation,  Sea  water,  Water  chemistry, 
ulfides,  Oxidation,  Monitoring,  Sampling,  Bot- 
3m  sediments. 

i  rugged,  compact  probe  (2  cm  overall  diameter,  9 
m  overall  length)  enables  pH,  pS  (2-),  and  Eh  to 
e  measured  in  situ.  A  miniature  glass  electrode  is 
lounted  in  an  epoxy  resin  body  to  which  the  metal 
lectrodes  are  cemented.  The  glass  electrode  is 
lercury  filled  and  has  a  cylindrical  sensing  mem- 
rane.  The  probe  is  relatively  insensitive  to  vibra- 
on  and  to  changes  in  light  intensity  and  the  glass 
lectrode  equilibrates  rapidly  to  temperature  and 
ressure  changes.  Construction  details  are  given, 
/ith  appropriate  holders  the  probe  can  be  used  for 
leasurements  in  the  water  column,  in  the  sedi- 
lent,  or  in  the  intertidal  zone.  The  performance  of 
le  unit  is  illustrated  by  data  from  a  stagnant  basin 
lodel  and  from  an  estuarine  survey.  (Knapo- 
SGS) 
/72-04332 


EOLOGY,  HYDROLOGY,  AND  QUALITY  OF 
ATER  IN  THE  MADERA  AREA,  SAN 
OAQUIN  VALLEY, 

eological    Survey,    Menlo    Park,    Calif.    Water 

esources  Div. 

or  primary  bibliographic  entry  see  Field  02F. 

'72-04334 


VDROCHEMICAL  AND  HYDROLOGIC 
RITERIA  OF  LOCAL  RUNOFF  (GIDROK- 
IMICHESKIYE  I  GIDROLOGICHESKIYE 
RITERII  MESTNOGO  STOKA), 

osudarstvennyi  Gidrologicheskii  Institut,  Lenin- 
ad  (USSR). 

or  primary  bibliographic  entry  see  Field  02E. 
'72-04362 


SSOCIATION     AND    DISSOCIATION    OF    A 
UMIC  ACID  FRACTION  AS  A  FUNCTION  OF 

H  , 

eological  Survey,  Denver,  Colo. 

•  L.  Wershaw,  and  D.  J.  Pinckney. 

variable  from  GPO,  Washington,  DC  20402  Price 

>2_50.  Geological  Survey  Research  1971,  Chapter 

.Professional  Paper  750-D,  pD216-D218   1971   2 
8.1  lab,  11  ref. 


Descriptors:  *Humic  acids,  *Colloids,  'Water 
chemistry,  Hydrogen  ion  concentration,  Gels,  Par- 
ticle size,  Hydrosols  (Dispersions),  Soil  chemistry. 

A  humic  acid  fraction  isolated  by  gel-permeation 
chromatography  forms  stable  aggregates  of  a 
variety  of  sizes  in  solution.  The  concentrations  of 
the  various  molecular  sizes  are  a  function  of  pH. 
At  pH  7  the  system  is  monodisperse,  consisting  of 
particles  having  a  radius  of  gyration  of  9.1  A.  (K- 
napp-USGS) 
W72-04364 


RELATION  BETWEEN  OXIDATION  POTEN- 
TIAL AND  THE  OCCURRENCE  OF  IRON  IN 
GROUNDWATER  FROM  THE  CHICOT 
AQUIFER,  LAFAYETTE,  LOUISIANA, 

Geological  Survey,  Baton  Rouge,  La. 

L.  D.  Fayard. 

Available   from   GPO,    Washington,    DC   20402, 

Price   S2.50.   Geological   Survey  Research   1971, 

Chapter  D,  Professional  Paper  750-D,  p  D182- 

D186,  1971.  4  fig,  2  tab,  14  ref. 

Descriptors:   *Water  chemistry,   'Hydrogeology, 
'Louisiana,  *Iron,  Hydrogen  ion  concentration, 
Oxidation-reduction    potential,    Aquifer    charac- 
teristics. 
Identifiers:  Lafayette  (La). 

A  study  was  made  of  the  relation  of  Eh  (oxidation 
potential),  pH,  and  iron  concentration  of  water  in 
the  Chicot  aquifer  underlying  Lafayette,  La.  The 
aquifer  consists  of  two  sands  of  Pleistocene  age 
and  contains  a  calcium  magnesium  bicarbonate 
water.  Iron  concentrations  range  from  0.71  to  7.0 
mg/liter.  Water  in  the  lower  of  the  two  sands  has 
higher  alkalinity  and  hardness  and  lower  sulfate 
content  than  has  water  in  the  upper  sand.  The  iron 
in  solution  is  in  equilibrium  with  ferric  hydroxide, 
but  not  with  hematite  or  magnetite.  The  oxidation 
potentials  range  from  +50  to  +110  millivolts  and 
agree  with  the  values  predicted  for  equilibrium 
with  ferric  hydroxide  on  the  basis  of  determined 
iron  concentrations.  (Knapp-USGS) 
W72-04371 


RELATIONSHIP  BETWEEN  GROUND-WATER 
LEVELS  AND  QUALITY  IN  SHALLOW  OBSER- 
VATIONS WELLS,  MUDDY  CREEK  BASIN, 
SOUTHEASTERN  YORK  COUNTY, PENNSYL- 
VANIA, 

Geological  Survey,  Harrisburg,  Pa. 
D.  J.  Growitz,  and  O.  B.  Lloyd,  Jr. 
Available    from    GPO,    Washington,    DC    20402, 
Price   S2.50.   Geological   Survey   Research    1971, 
Chapter  D,   Professional  Paper  750-D,   p  D178- 
D181,  1971.  3  fig,  2  tab,  1  ref. 

Descriptors:  *Water  chemistry,  *Water  level  fluc- 
tuations, 'Pennsylvania,  Observation  wells.  Moni- 
toring, Water  pollution  sources,  Recharge,  Fertil- 
izers, Leaching,  Infiltration. 
Identifiers:  York  County  (Penn). 

Data  were  collected  from  13  shallow  observation 
wells  in  York  County,  Pa.  The  trends  of  ground- 
water levels  were  directly  related  to  specific  con- 
ductance of  shallow  groundwater  in  the  Muddy 
Creek  basin.  Specific  conductance  generally  in- 
creases when  groundwater  levels  rise  and 
decreases  when  groundwater  levels  fall.  The 
chemical  constituents  dissolved  in  the  ground- 
water from  these  wells  come  from  natural  chemi- 
cal weathering  of  the  regolith  and  the  solution  of 
fertilizers  during  periods  of  groundwater  recharge. 
(Knapp-USGS) 
W72-04373 


ANNUAL  COMPILATION  AND  ANALYSIS  OF 
HYDROLOGIC  DATA  FOR  URBAN  STUDIES 
IN  THE  HOUSTON,  TEXAS  METROPOLITAN 
AREA,  1969, 

Geological      Survey,      Houston,      Tex.      Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-04381 


SYSTEMS  ANALYSIS  OF  METHODS  FOR 
MEASURING  TRACE  DISSOLVED  ORGANIC 
MATTER  IN  SEAWATER, 

Naval  Postgraduate  School,  Monterey,  Calif. 
For  primary  bibliographic  entry  see  Field  05A. 
W72-04382 


QUALITY  OF  SURFACE  WATERS  OF  THE 
UNITED  STATES,  1966:  PARTS  3  AND  4.  OHIO 
RIVER  BASIN  AND  ST.  LAWRENCE  RIVER 
BASIN. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-04383 


QUALITY  OF  SURFACE  WATERS  OF  THE 
UNITED  STATES,  1966:  PARTS  12-16.  NORTH 
PACIFIC  SLOPE  BASINS,  ALASKA,  AND 
HAWAII  AND  OTHER  PACIFIC  AREAS. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-04384 


USE  OF  THE  COMPOSITION  OF  THE  AB- 
SORBED CATION  COMPLEX  TO  RECON- 
STRUCT THE  GEOCHEMICAL  ENVIRON- 
MENT OF  FORMATION  OF  WEATHERED 
CRUSTS  (OB  ISPOL'ZOVANII  SOSTAVA 
POGLOSHCHENNOGO  KOMPLEKSA  KA- 
TIONOV  DLYA  VOSSTANOVLENIYA  GEOK- 
HIMICHESKOY  OBSTANO  VKI  PERIODA 
OBRAZOVANIYA  KOR  VYVETRIVANIYA), 
Vsesoyuznyi  Geologicheskii  Institut,  Leningrad 
(USSR). 
O.  F.  Safonova. 

Geokhimiya,  No  1,  p  101-106,  January  1971.  2  fig, 
3  tab,  5  ref. 

Descriptors:  'Geochemistry,  'Cation  exchange, 
'Weathering,  'Mineralogy,  Basalts,  Clay 
minerals,  Kaolinite,  Montmorillonite,  Equilibri- 
um, Groundwater,  Salinity. 

Identifiers:  'USSR,  'Crust,  'Cations,  'Anions, 
•Peneplains,  Goethite,  Gibbsite,  Chlorite. 

The  qualitative  composition  of  the  absorbed  cation 
complex  in  weathered  crusts  can  be  used  to  deter- 
mine their  affiliation  with  a  specific  facies.  By 
knowing  the  quantitative  mineralogical  composi- 
tion of  the  crusts  and  the  composition  of  the  ab- 
sorbed cation  complex,  it  is  possible,  with  the  aid 
of  experimental  curves,  to  determine  the  concen- 
tration and  cation  composition  of  circulating  solu- 
tions which  were  in  equilibrium  with  the  absorbed 
cations  during  the  formation  of  the  weathered 
profile.  Three  cross  sections  of  a  Lower 
Cretaceous  weathered  crust  developed  on  basalts 
in  a  hot  and  moist  climate  were  examined.  The 
cross  sections  represent  two  genetic  types  of 
weathered  crust:  (1)  weathered  crust  on  a  dis- 
sected peneplain;  and  (2)  weathered  crust  on  a  low 
peneplain.  Although  the  reconstruction  of  the  ca- 
tion composition  of  waters  circulating  in  the  crusts 
during  the  time  of  their  formation  cannot  be  ac- 
cepted as  absolutely  reliable,  the  data  used  in  the 
reconstruction  are  consistent  and  agree  with  the 
geochemical  conditions  of  formation  of  the  two 
types.  (Josefson-USGS) 
W72-04399 


DETERGENTS     IN     WATER     -     A     BIBLIOG- 
RAPHY. 

Office  of  Water  Resources  Research,  Washington, 

D.C.    Water    Resources    Scientific    Information 

Center. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-04438 


MERCURY  IN  W  ATER-A  BIBLIOGRAPHY. 

Office  of  Water  Resources  Research,  Washington, 

D.C.    Water    Resources    Scientific    Information 

Center. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-04440 
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Field  02— WATER  CYCLE 
Group  2K— Chemical  Processes 


QUALITY  OF  SURFACE  WATERS  OF  THE 
UNITED  STATES,  1966:  PARTS  7  AND  8. 
LOWER  MISSISSIPPI  RIVER  BASIN  AND 
WESTERN  GULF  OF  MEXICO  BASINS. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-04442 


QUALITY  OF  SURFACE  WATERS  OF  THE 
UNITED  STATES,  1966:  PARTS  9-11. 
COLORADO  RIVER  BASIN  TO  PACIFIC 
SLOPE  BASINS  IN  CALIFORNIA. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-04443 


EFFECT    OF    PH    ON    THE    FORMATION    OF 
CLAY  MINERAL-PROTEIN  COMPLEXES, 

New  Hampshire  Univ.,  Durham.  Dept.  of  Soil  and 

Water  Science. 

For  primary  bibliographic  entry  see  Field  02G. 

W72-04445 


MARINE  CHEMISTRY, 

For  primary  bibliographic  entry  see  Field  05B. 
W72-04488 


CHEMICAL  COMPOSITION  OF  ATMOSPHER- 
IC PRECIPITATION  IN  THE  NORTHEASTERN 
UNITED  STATES, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  02B. 

W72-04515 


UTILIZATION  OF  MULL  (FOREST  HUMUS 
LAYER)  IN  GEOCHEMICAL  EXPLORATION 
IN  THE  EMPIRE  DISTRICT,  CLEAR  CREEK 
COUNTY,  COLORADO, 

Geological  Survey,  Washington,  D.C. 

G.  C.  Curtin,  H.  W.  Lakin,  A.  E.  Hubert,  E.  L. 

Mosier.and  K.  C.  Watts. 

Available  from  GPO,  Washington,  D.C.  20402  - 

Price  SO. 30  cents  (paper  cover).  Geological  Survey 

Bulletin  1278-B,  1971.  39  p,  25  fig,  3  tab,  18  ref. 

Descriptors:  'Geochemistry,  "Mineralogy, 
♦Metals,  "Forests  soils,  "Colorado,  Humus, 
Rocky  Mountain  region,  Gold,  Copper,  Molyb- 
denum, Data  collections,  Histograms,  Soils,  Sur- 
veys, Trees,  Leaves,  Exploration,  Geology, 
Leaching. 

Identifiers:  "Clear  Creek  Co.  (Colo),  Mineral 
prospecting,  Mull,  Anomalies. 

Results  of  geochemical  studies  in  the  Empire  dis- 
trict, Clear  Creek  County,  Colo.,  show  that  the 
distribution  of  anomalously  high  amounts  of  gold, 
copper,  and  bismuth  in  mull  (forest  humus  layer) 
reflects  the  known  distribution  of  these  metals  in 
bedrock  beneath  an  extensive  cover  of  colluvium 
and  glacial  drift;  but  their  distribution  in  the  trans- 
ported soil  that  underlies  the  mull  poorly 
delineates  the  distribution  of  the  known  metal 
deposits.  High  anomalies  of  silver,  lead,  zinc,  and 
molybdenum  in  the  mull  encircle  the  principal 
anomalies  of  gold,  copper,  and  bismuth  and  may 
reflect  enrichment  of  silver,  lead,  zinc,  and  molyb- 
denum in  the  bedrock  beneath  the  colluvial  and 
morainal  cover.  The  high  anomalous  concentra- 
tions of  gold,  copper,  bismuth,  silver,  lead,  zinc, 
molybdenum,  tin,  and  tungsten  detected  in  the 
mull  ash  and  the  detection  of  these  metals  (except 
tungsten)  in  the  ash  of  pine  and  aspen  trees  may 
reflect  a  geochemical  cycle  in  which  these  metals 
are  leached  from  the  bedrock,  are  absorbed  by  the 
trees,  and  then  in  part  deposited  in  the  leaves  and 
needles;  they  are  finally  concentrated  in  the  mull 
as  the  leaves  and  needles  decay.  Some  areas 
anomalously  high  in  certain  metals  in  mull  are  not 
related  to  known  mineralization  and  merit  further 
investigation.  (Woodard-USGS) 
W72-04516 


THE  PROTON  AFFINITY  OF  WATER, 

Rice  Univ.,  Houston.  Dept.  of  Chemistry. 


For  primary  bibliographic  entry  see  Field  01  A. 

W72-04533 


INTERLABORATORY  QUALITY  CONTROL 
STUDY  NO.  1  -  CALCIUM,  TOTAL  HARDNESS, 
SODIUM  AND  POTASSIUM, 

Department  of  Energy,  Mines  and  Resources,  Ot- 
tawa (Ontario).  Inland  Waters  Branch. 
For  primary  bibliographic  entry  see  Field  05A. 
W72-04542 


OXYGEN  ELECTRODE  AND  ITS  BIOLOGICAL 
APPLICATIONS, 

Wyoming  Univ.,  Laramie.  Dept.  of  Bioengineer- 

ing. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-04543 


CHEMICAL  NATURE  OF  ORGANIC  COLOR  IN 
WATER, 

Washington   Univ.,   Seattle.   Dept.   of  Civil   En- 
gineering. 

For  primary  bibliographic  entry  see  Field  05F. 
W72-04589 


WORLD-WIDE      DISTRIBUTION      OF      MAN- 
GANESE NODULES, 

Lamont  Geological  Observatory,  Palisades,  N.  Y. 
For  primary  bibliographic  entry  see  Field  02J. 
W72-04653 


WATER   RESOURCES   DATA   FOR   KANSAS   - 
1970:  PART  2.  WATER  QUALITY  RECORDS. 

Geological     Survey,     Lawrence,     Kans.     Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-04660 


INDEX   OF   SURFACE   WATER   STATIONS   IN 
TEXAS  -  OCTOBER  1971. 

Geological  Survey,  Austin,  Tex.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-04662 


QUALITY    OF    SURFACE    WATERS    OF    THE 
UNITED    STATES,     1967,    PARTS    1    AND    2. 
NORTH     ATLANTIC     SLOPE     BASINS     AND 
SOUTH    ATLANTIC    SLOPE    AND    EASTERN 
GULF  OF  MEXICO  BASINS. 
Geological  Survey,  Washington,  D.  C. 
For  primary  bibliographic  entry  see  Field  07C. 
W72-04663 


QUALITY    OF    SURFACE    WATERS    OF    THE 
UNITED    STATES,     1966:    PARTS     1    AND    2. 
NORTH     ATLANTIC     SLOPE     BASINS     AND 
SOUTH    ATLANTIC    SLOPE    AND    WASTERN 
GULF  OF  MEXICO  BASINS. 
Geological  Survey,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  07C. 
W72-04664 


THE  NEOFORMATION  OF  CLAY  MINERALS 
IN  BRACKISH  AND  MARINE  ENVIRON- 
MENTS, 

Sedgwick  Museum,  Cambridge  (England). 
For  primary  bibliographic  entry  see  Field  02J. 
W72-04667 


THE  CU,  PB,  ZN,  MN,  MO  AND  SB  CONTENT 
OF  STREAM  AND  SPRING  SEDIMENTS.  YORK 
COUNTY,  NEW  BRUNSWICK, 

New    Brunswick    Dept.    of    Natural    Resources, 
Fredericton.  Mineral  Resources  Branch. 
V.  B.  Austria,  Jr. 

Available  from  N  B  Dept  of  Nat  Resources, 
Fredericton,  Canada,  Price  S5.00.  New  Brunswick 
Department  of  Natural  Resources  Mineral 
Resources  Branch  Report  of  Investigation  No  14, 
1971.  18  p,  6  fig,  7  map,  2  tab,  16  ref. 


Descriptors:  "Trace  elements,  "Chemical  analysis, 
"Sediments,  "Alluvium,  "Geochemistry, 

Hydrologic  data,  Data  collections,  Metals, 
Hydrogeology,  "Copper,  "Molybdenum,  "Man- 
ganese. 

Identifiers:  Canada  (New  Brunswick),  "An- 
timony, "Lead,  "Zinc,  "Lake  George  (New  Brun- 
swick). 

A  reconnaissance  sampling  of  drainage  sediments 
was  carried  out  in  the  southern  part  of  York  Coun- 
ty, New  Brunswick,  Canada  during  the  summer  of 
1970.  The  geochemical  survey  was  designed  to  ob- 
tain the  regional  distribution  patterns  of  trace  ele- 
ments and  establish  criteria  for  their  interpretation 
in  relation  to  bedrock  composition  and  secondary 
environment.  Included  are  distribution  of  Cu,  Pb, 
Zn,  Mo,  Mn,  and  Sb  in  stream  and  spring  sedi- 
ments. In  addition  to  regional  sampling,  a  detailed 
stream  sediment  and  soil  sampling  program  was 
made  near  the  Lake  George  antimony  deposits  tc 
gather  information  which  may  prove  useful  in  the 
search  for  the  metal  elsewhere.  The  range  of  con- 
centration (parts  per  million)  of  these  elements 
found  in  stream  and  spring  sediments  were:  Cu. 
less  than  1  to  84;  Pb,  2  to  210;  Zn,  3  to  366;  Mo, 
less  than  1  to  70;  Mn,  20  to  73,000;  and  Sb,  less 
than  1  to  185.  (Woodard-USGS) 
W72-04669 


LEACHING  OF  EUPHRATES  SALINE  SOIL  TS 
LYSIMETERS, 

Baghdad  Univ.  (Iraq). 

G.  A.  Al-Nakshabandi,  A.  Alzubaidi,  H.  N.  Ismail. 

F.  Al-Rayhani,  and  E.  Al-Hadithy. 

Journal  of  Soil  Science,  Vol  22,  No  4,  p  508-513 

December  1971 .  3  fig.  1  tab,  5  ref. 

Descriptors:    "Leaching,    "Soil   chemistry,    "Sot 
structure,  "Gypsum,  "Saline  soils.  Irrigation  prac 
tices.    Sulfates,    Ion    exchange.    Ion    transport 
Lysimeters,  Alkaline  soils.  Land  reclamation. 
Identifiers:  Iraq. 

A  saline  soil  from  Euphrates  alluvium  at  Abu 
Ghraib,  Iraq,  was  leached  in  two  lysimeters  wit! 
river  water.  The  changes  in  composition  of  th< 
soils  and  of  the  leachates  w  ere  measured  as  well  a; 
the  hydraulic  conductivity.  The  presence  of  gyp 
sum  prevents  the  soils  becoming  sodic  as  leachinf 
(with  irrigation  water  of  favorable  composition 
proceeds.  (Knapp-USGS) 
W72-04677 


QUALITY  OF  SURFACE  WATERS  OF  TRT 
UNITED  STATES,  1967:  PARTS  3  AND  4.  OHIC 
RIVER  BASIN  AND  ST.  LAWRENCE  RIVES 
BASIN. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-04689 


2L.  Estuaries 


RECENT  TIDAL  POWER  INVESTIGATIONS  I> 
THE  BAY  OF  FUNDY, 

Department  of  Energy,  Mines  and  Resources,  Ot 

lawa  (Ontario). 

For  primary  bibliographic  entry  see  Field  06B. 

W72-04114 


MARKETING,  GENERATION  AND  TRANSMIS 
SION  ASPECTS  OF  A  BAY  OF  FUNDY  TIDAI 
POWER  DEVELOPMENT. 

National  Energy  Board,  Ottawa  (Ontario). 
For  primary  bibliographic  entry  see  Field  06B. 
W72-04115 


INDEX  TO  RESEARCH  ON  COASTAL  ANT 
ESTUARINE  WATERS  IN  THE  INITEI 
STATES, 

Pacific  Northwest  Water  Lab..  Corvallis,  Oreg. 
George  R.  Ditsworth. 
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Available  from  the  National  Technical  Informa- 
tion Service  as  PB-206  543,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  September  1967.  33  p,  10  tab 
10  ref.  FWPCA  Program  16070--09/67. 

Descriptors:      "Coasts,      'Estuaries,      Projects, 
•Water     pollution,     Water     treatment,     Waste 
disposal,  Environment,  Documentation. 
Identifiers:    "Marine   environment,    'Coastal   re- 
gions. 

This  index  describes  more  than  250  research  pro- 
jects on  coastal  and  estuarine  waters  of  the  United 
States  that  were  in  progress  during  1966  or  are 
planned  for  the  near  future  by  governmental, 
academic,  and  private  facilities.  The  projects  en- 
compass biological,  chemical,  geological,  and 
physical  aspects  of  the  marine  environment.  The 
following  information  is  listed  for  each  project:  (1) 
project  title;  (2)  state  where  research  is  conducted 
or  the  state  from  which  the  study  is  conducted;  (3) 
university  or  agency  conducting  the  research;  (4) 
principal  investigator  (s)  and  (5)  the  information 
source.  Projects  are  grouped  according  to  four 
coastal  regions:  Pacific  Coast  (California  to 
Alaska),  Gulf  Coast  (Texas  to  Florida),  South  At- 
lantic Coast  (Georgia  to  Maryland),  and  North  At- 
lantic Coast  (Delaware  to  Maine).  In  each  regional 
category,  the  projects  are  listed  under  subject 
headings:  Biological  Studies;  Physical  and  Chemi- 
cal Studies;  Waste  Disposal,  Pollution  and  Water 
Treatment  Studies;  Multidiscipline  Environmental 
Studies;  and  Research  Projects  Planned.  Sources 
of  information  for  this  index  were  gathered  from 
ten  references.  (See  also  W71-12704  and  W71- 
12705). 
W72-04209 


LEGAL  ASPECTS  OF  OWNERSHIP  AND  USE 

slVTcrOL?NAAREAS    W    GE°RGU    AN° 

Georgia  Univ.,  Athens.  Inst,  of  Government. 
For  primary  bibliographic  entry  see  Field  06E 

W72-04348 


BASE  FLOW  AS  AN  INDICATOR  OF  AQUIFER 
CHARACTERISTICS  IN  THE  COASTAL  PLAIN 
JF  DELAWARE, 

ieological  Survey,  Dover,  Del. 

"or  primary  bibliographic  entry  see  Field  02F 

■V72-04365 


:OASTAL     GROUND-WATER     FLOW     NEAR 
;ONCE,  PUERTO  RICO, 

ieological  Survey  of  Puerto  Rico,  San  Juan, 
•or  primary  bibliographic  entry  see  Field  02F. 
V72-04366 


HE  ANTISYMMETRIC  DIURNAL  TIDE 

enlre   National   de   la    Recherche   Scientifique 
aris  (France).  Service  d'Aeronomie. 
E.  Blamont,  and  H.  Teitelbaum 
;vall^ie,  from  NTIS,  Springfield,  Va.  22151  as 
>?.    N71-31037    $3.00    paper    copy;    95    cents 
icrofiche.  NASATechnical  Translation  TT-F-13 
17,  November  1970.   10  p,  5  fig,   I   tab,  9  ref' 
translation      of       La      Maree      Diurne      An- 
symetrique-,  in  Annales  de  Geophysique,  Vol  ->4 
o  2,  p  381-385,  1968). 

^criptors:    'Estuaries,    'Tidal   waters,    'Tides 
LMumal,    'Forecasting.     Mathematical    studies 
quations,  Analytical  techniques, 
'entif.ers:  Diurnal  tides,  Hough  functions. 

rapid  and  precise  method  for  solving  the 
Jplace  tidal  equations  lakes  into  account  the  dif- 
«nt  duration  of  the  solar  and  sidereal  day  in  cal- 
'aiing  the  oscillatory  modes  of  antisymmetric 
Innl,  e-  The  ensemh'e  of  these  functions 
"High)  is  complete,  with  each  mode  shown  to  be 
socated  with  one  of  these  functions.  The  varia- 
uLlI  ',  i  u°dC  Can  be  dedu<-'ed  from  their 
7   04397  *      al,ilude  'Woodard-USGS) 


EVALUATION  OF  RECREATIONAL  AND  CUL- 
TURAL BENEFITS  OF  ESTUARINE  USE  IN  AN 
URBAN  SETTING, 

Hofstra  Univ.,  Hempstead,  N.Y.  Center  for  Busi- 
ness and  Urban  Research. 
For  primary  bibliographic  entry  see  Field  06B 
W72-04421 


PHYSICAL   PROCESSES   OF  WATER   MOVE- 
MENT AND  MIXING, 

For  primary  bibliographic  entry  see  Field  05B 

W72-04487 


HEAVY       METAL       CONCENTRATION       IN 
COASTAL  WATERS, 

Liverpool   Univ.   (England).   Dept.   of  Oceanog- 
raphy. 

For  primary  bibliographic  entry  see  Field  05B 
W72-04539 


COMPUTATION  OF  GRAVITY  CURRENTS  IN 
ESTUARIES, 

C.  B.  Vreugdenhil. 

Available  from  NTIS,  Springfield,  Va.  22151  as 
N71-23606-S3.00  paper  copy;  S0.95  microfiche 
Uitgevenj  Waltman,  Delft,  Netherlands,  1971  108 
p,  36  fig,  10  tab,  63  ref,  append. 

Descriptors:  'Estuaries,  'Currents  (Water)  'Tidal 
waters,  'Model  studies,  Stratified  flow,  Mathe- 
matical   models,    Saline    water-freshwater   inter- 
faces, Engineering  structures,  Hydraulics. 
Identifiers:  Gravity  currents. 

A  two-layer  model  (salt  water-fresh  water)  is 
discussed  concerning  engineering  applications 
devoted  to  gravity  currents  in  estuaries.  Although 
flow  in  most  estuaries  is  not  strictly  stratified,  the 
two-layer  schematization  can  be  useful.  The  two- 
layer  model  has  mean  velocities  in  each  layer,  and 
mixing  in  mean  densities.  These  parameters  can  be 
applied  to  define  a  family  of  velocity  and  density 
profiles.  Combined  with  a  crude  model  of  the  tur- 
bulent structure,  this  gives  realistic  profiles 
Therefore  as  an  extension  of  the  two-layer  model 
an  estimate  of  the  velocity  and  density  profiles  can 
be  given.  The  theory  is  verified  by  means  of  the 
1956  measurements  in  the  Rotterdam  (Nether- 
lands) Waterway.  A  satisfactory  relationship  was 
found,  especially  for  the  case  without  mixing.  An 
estimate  of  the  interfacial  frictional  coefficient  as 
a  function  of  the  global  conditions  was  obtained  by 
a  number  of  flume  tests.  (Woodard-USGS) 
W72-04540 


ESTUARINE  MODELING:  AN  ASSESSMENT. 

Tracor,  Inc.,  Austin,  Tex. 

Copy    available    from    GPO    Sup    Doc    S4  50- 
microfiche  from  NTIS  as  PB-206  807,  S0.95.  En- 
vironmental Protection  Agency,  Water  Quality  Of- 
fice Research  Report  16070  DZW,  February  1971 
497  p.  EPA-WQO  Project  16070  DZV  02/71. 

Descriptors:  'Estuaries,  'Model  studies,  'Water 
quality,  Water  pollution,  Intertidal  areas,  Mathe- 
matical models,  Hydraulic  models,  Brackish 
water.  Pollution  abatement,  Pollutants,  Water 
quality  control,  Estuarine  environment.  Saline 
water. 

A  technical  review  and  critical  appraisal  are 
presented  of  present  techniques  of  water  quality 
modeling  as  applied  to  estuaries.  Various  aspects 
of  estuarine  modeling  are  treated  by  a  selection  of 
scientists  and  engineers  eminent  in  the  field,  and 
these  essays  are  supplemented  by  discussions 
from  technical  conferences  held  during  the  course 
of  the  report's  preparation.  Topics  discussed  in- 
clude mathematical  models  for  estuarine 
hydrodynamics,  water  quality  models  of  chemical 
and  biological  constituents,  models  of  estuarine 
temperature  structure,  and  the  use  of  physical 
models  in  estuarine  analysis.  Also  included  is  a 
review  of  solution  techniques,  viz.  analog,  digital 
and  hybrid,  a  brief  survey  of  estuarine  biota  and 


WATER  CYCLE -Field  02 
Estuaries — Group  2L 

biological  modeling,  and  a  collection  of  case  stu- 
dies reviewing  several  estuarine  modeling  pro- 
jects. Conclusions  about  the  existing  state  of  the 
art  of  estuarine  modeling  and  recommendations 
for  future  research  are  summarized.  (EPA  ab- 
stract) 
W72-04555 


TRANSPORT     EQUATION     STABILITY     AND 
ESTUARY  MODELING, 

Union  Coll.,  Schenectady,  N.Y.  Dept.  of  Mechani- 
cal Engineering. 
For  primary  bibliographic  entry  see  Field  05B 

W72-04577 


FLUSHING  PATTERN  OF  CERTAIN  TIDAL 
STREAMS  IN  DELAWARE, 

Delaware     Univ.,     Newark.     Coll.     ol     Marine 
Sciences. 
C.  Daiber. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-206  795.  $3.00  in  paper  copy, 
S0.95  in  microfiche.  Completion  Report,  January 
1972.  44  p,  4  fig,  15  tab,  6  ref.  OWRR  A-006-Del 

Descriptors:  'Tidal  waters,  'Estuarine  environ- 
ment, 'Water  quality,  'Nutrients,  Tidal  marshes, 
Salt  marshes,  Currents  (Water),  Streams, 
Eutrophication,  Chemical  analysis,  Delaware 
Path  of  pollutants. 

Identifiers:  'Flushing,  Hydrographic  data,  Biolog- 
ical parameters,  Tidal  stream,  "Broadkill  River 
(Del),  'Murderkill  River  (Del). 

The  flushing  characteristics  of  two  tidal  streams, 
the  Broadkill  and  Murderkill  Rivers,  have  been 
established:  (a)  Current  velocities  and  volumes  of 
water  transported  per  tidal  cycle  have  been  calcu- 
lated, (b)  Each  stream  can  be  divided  into  three 
segments  along  the  longitudinal  axis,  a  lower 
estuarine,  upper  estuarine  and  fresh  water  tidal. 
Each  segment  has  its  own  salinity  distribution, 
current  velocities,  tidal  characteristics  and  flush- 
ing times,  (c)  These  two  streams  do  not  display  the 
two-layer  system  at  all  times  that  is  typical  of 
coastal  plain  estuaries;  having  a  net  seaward  trans- 
port at  all  depths.  Water  quality  characteristics  of 
biological  importance  are  described  for  the  Broad- 
kill  River:  (a)  There  is  a  longitudinal  and  seasonal 
distribution  of  the  various  forms  of  phosphorus 
and  nitrogen,  oxygen,  pH  and  chlorophyll  pig- 
ments, (b)  The  distribution  of  these  various 
parameters  is  determined  by  the  hydrographic  fea- 
tures of  the  stream,  the  season  and  the  location  of 
one  existing  sewer  outfall. 
W72-04581 


SELECTED  BIBLIOGRAPHY  ON  THE  EN- 
GINEERING CHARACTERISTICS  OF 
COASTAL  INLETS, 

California  Univ.,  Berkeley.  Hydraulic  Engineering 

Lab. 

For  primary  bibliographic  entry  see  Field  08A 

W72-04583 


THE  NEOFORMATION  OF  CLAY  MINERALS 
IN     BRACKISH     AND     MARINE     ENVIRON- 

Sedgwick  Museum,  Cambridge  (England). 
For  primary  bibliographic  entry  see  Field  02J 
W72-04667 


RECONNAISSANCE  SAND  INVENTORY-   OFF 
LEEWARD  MOLOKAI  AND  MAUI, 

Hawaii  Inst,  of  Geophysics,  Honolulu. 

For  primary  bibliographic  entry  see  Field  02J 

W72-04668 
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Field  03-WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION 


Group  3A- Saline  Water  Conversion 

03.  WATER  SUPPLY 
AUGMENTATION 
AND  CONSERVATION 

3A.  Saline  Water  Conversion 


DEVELOPMENT  OF  A  LOW-COST  IRON-BASE 
ALLOY  TO  RESIST  CORROSION  IN  HOT  SEA 

w  atfr 

Westinghouse  Electric  Corp.,  Pittsburgh,  Pa. 

N.  Pessall.F.C.  Hull,  and  C.  Liu 

For  sale  by  the  Superintendent  of  Documents,  U. 

S  Government  Printing  Office,  Washington,  D  C. 

20402    -    Price    $0.75.    Office    of    Saline    Water, 

Research  and  Development  Progress  Report  No 

627,  December  1970.  77  p,  43  fig,  6  tab,  22  ref. 

Descriptors:  'Iron  alloys,  'Desalination    •Corro- 
sion   Electrochemistry,  Sea  water,  Metals,  Steel, 
Chromium,  Cobalt,  Molybdenum,  Alloys. 
Identifiers:   'Pitting  potential,   'Anodic  polariza- 
tion, 'Iron-base  alloys,  Tungsten,  Rhenium. 

Iron-base  alloys,  ranging  from  binary  alloys  of  Fe- 
Cr  to  multicomponent  alloys  based  on  Fe-Cr-Mo. 
have  been  prepared  by  levitation  melting.  The  rela- 
tive resistances  of  the  alloys  to  pitting  corrosion  in 
deaerated  synthetic  sea  water,  at  temperatures  up 
to  194  deg  F   have  been  evaluated  on  the  basis  ot 
critical    pitting    potentials,    Ec,    obtained    from 
anodic  polarization  measurements.  A  new  method 
for  determining  the  Ec  values  is  discussed  which 
defines  a  discrete  value  of  Ec  for  a  given  metal/en- 
vironment system.  Comparative  immersion  tests 
in  ferric  chloride  solutions  have  shown  excellent 
agreement  with  the  relative  resistances  determined 
from  electrochemical  methods.  The  more  highly 
resistant  base  alloys  are  Fe-Cr-W,  Fe-Cr,Mo   Fe- 
Cr-Mo-Re  and  Fe-Cr-Mo-Co.  In  order  to  reduce 
the  cost  of  these  alloys,  while  retaining  the  corro- 
sion resistance,  combinations  of  elements  have 
been  successfully  determined,  based  on  electronic 
structure    considerations,    which    can    be    sub- 
stituted,   wholly    or   partly,    for   the    chromium, 
molybdenum,  and  cobalt  components.  It  is  con- 
cluded that  by  judicious  selection  of  such  sub- 
stitutes,   it    should    be    possible    to   develop    an 
economical  ferritic  steel  with  adequate  mechanical 
and  corrosion  properties  for  use  in  hot  sea  water 
environments.  (OSW  abstract) 
W72-04212 

A  TRACER  STUDY  OF  PRESCALING  DEPOSI- 
TION OF  SCALE  FORMING  COMPOUNDS  ON 
CONTROLLED  SURFACES, 

Atomics  International,  Downey,  Calit. 
ij    t     Recht 

For  sale  by  the  Superintendent  of  Documents.  U. 
S  Government  Printing  Office,  Washington,  D.  C. 
-■0402  -  Price  S0.50.  Office  of  Saline  Water, 
Research  and  Development  Progress  Report  No 
632,  May  1971.  37  p,  2  fig,  3  tab.  27  ref.  14-01-0001- 
1681. 

Descriptors:    'Desalination.    'Scaling.    'Tracers, 
'Calcium  sulfate.  Inhibitors,  Descaling.  Rusting. 
Identifiers:  'Scale  nucleation,  'Calcium  45. 

This  study  of  the  prescale  deposition  (adsorption) 
of  calcium  sulfate  on  90-10  copper-nickel  alloy 
surfaces  uses  radioactive  calcium-45  as  a  tracer. 
Knowledge  of  the  adsorption  process  preceding 
nucleation  and  scale  deposition  was  shown  to  be 
the  key  to  understanding  the  scale  formation 
process;  use  of  radioactive  tracers  provides  a 
unique  tool  to  gaining  this  knowledge.  Experimen- 
tally calcium  sulfate  was  found  to  depend  on  pH, 
being  greater  at  pH  of  6.5  than  at  4.5.  Smooth  sur- 
faces were  shown  to  inhibit  scale  formation.  Ad- 
sorption of  the  calcium-45  species  was  enhanced 
by  scale-inhibiting  additives  which  act  by  com- 
plexing  with  the  Ca  +  2  ion:  it  was  reduced  by  those 
additives  forming  protective  films  on  the  metal 
surface.  (OSW  abstract) 


W72-04213 

APPLICATION    OF    IRON-ALUMINUM    BASE 
ALLOYS  TO  SALINE  WATER  CONVERSION; 

PART  II 

International  Harvester  Co..  San  Diego,  Calif. 
E.  R.Duffy,  and  J.  F.Nachman. 
For  sale  by  the  Superintendent  of  Documents.  U. 
S.  Government  Printing  Office,  Washington.  D.  C. 
0402  -  Price  S0.65.  Office  of  Saline  Water  Research 
and  Development  Progress  Report  No  633.  May 
1971  64  p,  42  fig,  7  tab,  8  ref.  OSW  Contract  No. 
14-01-0001-1796. 


Descriptors:  'Desalination.  'Corrosion  'Alu- 
minum alloys.  'Iron  alloys  Metallurgy.  Crystal- 
lography, Sea  water,  Metals,  Saline  water.  Sur- 
faces. 

Iron-aluminum  base  alloys  were  studied  which 
retain  resistance  to  sea  water  corrosion  with 
minimum  aluminum  content,  maximum  ductility. 
Three  best  alloys  determined  by  screening  tests 
were  subjected  to  velocities  of  15  ft/sec  at  tem- 
peratures of  70  deg  and  90  deg  F.  Final  testing  en- 
tailed exposure  to  sea  water  at  280  deg  F  in  a  pres- 
surized autoclave.  Molybdenum  was  found  to 
have  the  most  pronounced  effect  on  improving 
corrosion  resistance  with  chromium,  copper  and 
nickel  having  only  second  order  effects.  Overall, 
of  the  low-aluminum  alloys  tested  the  best  ternary 
composition  appeared  to  be  10  AM  Mo.  the  best 
quaternary  10  Al,  4  Mo,  2  Cu.  Crystallography  or- 
dering of  high-aluminum  alloys  (14  to  16%)  in- 
duced by  appropriate  heat  treatments  was  found  to 
improve  corrosion  resistance  at  levels  of  25  to  ii 
percent  order  despite  some  localized  corrosion  at 

oxide  laps.  Chemical  P°'ish'ng/mProv^allT°hV,n 
alloys  investigated  except  10  AM  Mo-2  Cu.  The  10 
Al-14  Mo  composition  showed  the  most  significant 
improvement  in  corrosion  resistance  after  chemi- 
cal polishing  with  corrosion  resistance  superior  to 
cupro-nickel.  (OSW  abstract) 
W72-04214 

CONVERSION  OF  DESALINATION  PLANT 
BRINES  TO  SOLIDS, 

Badger  (W.  L.)  Associates,  Inc.,  Ann  Arbor.  Mich. 
F.  C.  Standiford. 

For  sale  by  the  Superintendent  of  Documents  V. 
S  Government  Printing  Office,  Washington,  DC 
-0402  Price  SI. 25.  Office  of  Saline  Water  Research 
and  Development  Progress  Report  No  636.  Oc- 
tober 1971 ,  1 18  p.  30  fig.  22  tab.  27  ref.  OSW  Con- 
tract 14-30-2660. 


Descriptors.  Brackish  water.  'Desalination 
processes,  Crystallization.  'Evaporators.  Pre- 
treatment  (Water),  'Brine  disposal  Waste 
disposal.  Byproducts,  Costs.  Heat  exchangers, 
Evaluation.  Flash  distillation,  Scaling. 

Methods  were  studied  of  converting  to  solids  the 
waste  brines  from  multistage  flash  plants  working 
on  brackish  waters.  Feedwater  treatment  for  max- 
,mum  calcium  removal  is  an  inexpensive  means  of 
reducing   brine   waste   volume   to   about   4, t   ot 
product  water  volume.  Crystallization  of  the  salts 
in  a  multiple  effect  evaporator  adds  less  than  10 
to  water  cost,  after  credit  for  the  additional  water 
recovered.  For  a  2.5  mgd  flash  plant  that  would 
produce  water  for  85  cents  where  waste  disposal 
was    no    problem,    the    extra    feed    treatment 
evaporation  to  solids,  and  solids  storage  over  a  30 
year  plant  life  would  increase  water  cost  to  about 
98   cents   a   thousand   gallons.   The   crystallizing 
evaporator  is  very  small.  The  tonnages  and  charac- 
teristics of  the  salts  produced  will  usually  not  justi- 
fy byproduct  recovery  for  sale.  Capital  investmen 
is  much  lower  than  for  solar  ponds  but  total  annual 
costs    are    similar    where    solar    conditions    are 
favorable.    A    direct    contact    multi-stage    flash 
process  is  proposed  as  a  less  expensive  means  ot 
producing  potable  water  and  solids  directly  from 
some  brackish  water  sources,  characterized   b> 
having  impurities  mainly  of  calcium  and  magnesi- 
um sulfates.  (OSW-abstract) 
W72-04323 


ION    EXCHANGE:    FIELD    EVALUATION    OF 
DESAL  PROCESS, 

Permutit  Co.,  Princeton,  N.J. 
A  C.  Epstein,  and  M.  B.  Yeligar. 
For  sale  by:  Supt.  of  Documents  U.S.  Government 
Pnnting  Office  Washington,  D.C.  20402  S2.50.  Of- 
fice of  Saline  Water,  Research  and  Development 
Proeress  Report  No  631,  November  1970,  317  p, 
37  fig  32  tab,  16  ref.  OSW  Contract  14-01-0001- 
1288. 

Descriptors:      "Ion      exchange,      'Desalination 

processes.  Pilot  plant,  'Brackish  water.  Arizona. 

New  Mexico,  Colorado,  So  Dakota,  On-site  tests. 

Costs,  Estimated  costs. 

Identifiers:     'DESAL    process,    Yuma      An), 

Roswell    (N.M.).    Dalpra    Farm    (Col),    Webster 

(S.D.). 

Field   evaluation   of   the   DESAL   ion  exchange 
process  was  conducted  at  four  sites,  viz.,  Yuma, 
Arizona,   Roswell,   New  Mexico,   Dalpra   Farm 
Colorado,  and  Webster,  South  Dakota  to  establish 
design      criteria,      operating     parameters      and 
economics  of  the  process.  Problems  with  initial 
carbonation  of  the  resin  at  Yuma  site  prevented 
acquisition  of  significant  data.  Successful  opera- 
tions   are    dependent   upon    the   total   dissolved 
solids   the  cationic  composition,  the  anionic  com- 
position, the  use  of  softened  water  for  regenerant 
dilution  and  rinsing  and  the  degree  of  initial  car- 
bonation. The  results  of  field  tests  showed I  that. 
for  a  given  water  to  be  treated  by  the  DESAL 
process,  laboratory  or  pilot  plant  studies  should 
first   be   conducted   to  determine   the   operating 
characteristics  of  the  system.  These  studies  should 
simulate  the  operating  techniques  employed  in  the 
commercial  unit  so  that  a  particular  water  can  be 
optimized  with  respect  to  operating  parameters.    . 
(OSW-abstract) 
W72-04324 

EVALUATION    OF   75,000   GPD    SEA    WATER 
DESULFATING  PILOT  PLANT, 

Mason-Rust,  Inc.,  Lexington,  Ky. 
K.  M.  Garrison,  and  J.  E.Gugeler. 
For  sale  by  the  Superintendent  of  Documents.  L. 
S  Government  Pnnting  Office.  Washington,  D.  L. 
-0402  Price  SI. 75.  Office  of  Saline  Water  Research 
and  Development  Progress  Report  No  4£ 
November  1971.  185  p,  39  fig,  10  tab,  14  ref.  OSW 
Contract  No.  14-01-0001-2178. 

Descriptors:  'Sea  water,  Ion  exchange,  -Evalua- 
tion     'Desalination.    'Sulfates.     'Pre-treatmen 
(Water),    Chlorides.    Scaling.    Economics.    Pilot 
plants.  PResins. 
Identifiers:  Desulfating.  Banum  chloride. 


The  operation  was  evaluated  of  a  75  000-GPD  pilot 
plant  using  the  continuous  ion  exchange ■  desulta- 
tion  process  for  removal  of  sulfates  from  sea 
water  as  settled  banum  sulfate.  A  commercial 
strongly  acid  nuclear  sulfonic  cation  exchange 
resin  was  used  to  precipitate  banum  sulfate.  Resin 
was  separated  by  decantation  and  converted  back 
to  the  sodium  form  by  means  of  soluable  banum 
chlonde.  Desulfated  sea  water  was  used  as  feed  to 
multistage  flash  distillation  plant  which  resulted  in 
continuous  scale  free  operation  at  350  deg  F  and 
high  concentration  ratios.  Operational  problems 
and  an  economic  evaluation  are  included.  <Obw- 
Abstract) 
W72-04353 

THFRMODYNAMIC   PROPERTIES   OF    AQUE- 
OUS SOLUTIONS  AT  HIGH  TEMPERATURES. 

Westinghouse  Electric  Corp..  Pittsburgh.  Pa 
For  primary  bibliographic  entry  see  Field  0 1 B . 
W72-04354 

NATIONWIDE  STUDY  OF  HIGH   MUNICH* 
WATER  RATES. 

Buttenheim  Publishing  Corp..  Pitlsfield.  Mass 
William  Q.  Sorsby.  and  Elroy  F.  Spttzer 
For  sale  by  the  Supenntendent  of  Documents.  L 
S  Government  Pnnting  Office.  Washington.  D.  t- 
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WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION— Field  03 

Water  Yield  Improvement — Group  3B 


20402  Price  $2.25.  Office  of  Saline  Water's 
Research  and  Development  Progress  Report  No. 
719,  September  1971.  302  p,  2  fig,  64  tab.  OSW 
Contract  No.  14-01-0001-1817. 

Descriptors:  'Desalination,  'Analysis,  *Water 
costs,  'Water  distribution  (Applied), 
Demineralization,  Cost  comparisons,  Water  rates, 
Public  utilities,  Water  requirements,  Municipal 
water,  Water  supply. 

Public  water  supplies  (population  greater  than 
1,000)  that  price  delivered  water  at  S7.50  per  first 
10,000  gallons  or  greater  are  identified.  This  price 
was  assumed  to  be  a  threshold  value  where 
desalination  can  be  considered  for  the  next  incre- 
ment of  supply.  The  distribution  of  such  high- 
priced  water  supplies  is  analyzed  by  state,  popula- 
tion, age  of  present  rates  and  official  expectation 
of  needs  for  future  added  supplies.  A  total  of  1,174 
high-rate  water  supply  service  areas  was  identified 
out  of  over  11,000  queries.  High-rate  areas  were 
found  almost  everywhere  but  one  half  are  concen- 
trated in  seven  states.  The  East  North  Central  re- 
gion alone  represents  24%.  Fifty  percent  of  all 
high-rate  service  areas  serve  only  between  1,000 
and  3,110  people.  Officials  of  one-third  of  the 
high-rate  areas  expect  to  need  additional  supply 
and  rate  increases  within  5  to  10  years.  Recent  rate 
increase  areas  are  more  likely  to  expect  rate  rises 
than  older  rate  areas.  (OSW-Abstract) 
W72-04355 


DEVELOPMENT  OF  ULTRATHIN  MEM- 
BRANES, 

Gulf  General  Atomic,  Inc.,  San  Diego,  Calif. 
R.  L.  Riley,  H.  K.  Lonsdale,  L.  D.  LaGrange,  and 
C.  R.  Lyons. 

For  sale  by  the  Superintendent  of  Documents,  U. 
S.  Government  Printing  Office,  Washington,  D.C. 
20402  Price  SI. 00.  Office  of  Saline  Water  Research 
and  Development  Progress  Report  No.  386,  Janua- 
ry 1969.  89  p,  18  fig,  21  tab,  32  ref.  14-01-0001- 
1242. 

Descriptors:  'Reverse  osmosis,  'Membranes, 
•Permselective  membranes,  'Semipermeable 
membranes,  Desalination,  Pressure,  Saline  water, 
Separation  techniques,  Sea  water,  Brackish  water. 
Identifiers:  'Ultrathin  membranes,  'Water  flux, 
Composite  membranes. 

High-flux  desalination  membranes  can  be 
Jrepared  by  forming  composites  of  a  thin  film  and 
i  porous  support  membrane.  Composite  mem- 
>ranes  exhibited  properties  in  reverse  osmosis 
ests  that  are  comparable  or  superior  to  those  of 
nodified  cellulose  acetate  membranes  of  the 
-oeb-Sourirajan  type.  Membranes,  notably  those 
irepared  with  thin  films  of  cellulose  triacetate,  re- 
ected  99.9%  of  a  1%  NaCl  solution  at  1500  psi. 
3ne-foot-wide  porous  support  membranes  have 
>een  prepared  from  mixtures  of  cellulose  nitrate 
ind  cellulose  acetate  in  a  continous  process.  These 
nembranes  are  solution-cast  onto  a  paper  belt; 
lave  properties  similar  to  those  of  so-called 
nolecular  filters;  and  are  equally  acceptable  when 
ised  as  porous  supports  for  thin  films  prepared  by 
he  Carnell-Cassidy  technique.  The  water  permea- 
lility  of  these  porous  membranes  is  very  high  and 
he  pore  size  and  porosity  can  be  controlled. 
Methods  for  continuously  casting  the  ultrathin 
llm  and  incorporating  it  into  composite  mem- 
'ranes  were  investigated;  most  of  these  methods 
'ere  set  aside  or  abandoned  as  difficult  or  imprac- 
ical.  Operations  requiring  the  movement  or 
ransfer  of  the  thin  film  from  one  surface  to  the 
urface  of  the  porous  support  membrane  are  dif- 
icult  to  control  and,  they  are  less  practical  than  al- 
ernative  methods.  A  preferred  method  developed 
or  forming  composite  membranes  is  an  'integral 
lethod'  in  which  the  thin  film  is  cast  directly  on 
tie  porous  support  membrane.  Membranes  with 
xcellent  reverse  osmosis  properties  have  been 
repared  in  this  way  in  a  batch  process.  The  com- 
osite  membranes  are  prepared  by  blocking  the 
ores  of  the  support  membrane  with  a  suitable 
'ater-soluble  material  and  applying  the  thin  film 


by  wetting  the  coated  surface  of  the  support  mem- 
brane with  a  solution  of  the  polymer  to  be  applied. 
Excellent  thin  films  of  cellulose  triacetate  have 
been  applied  to  porous  support  membranes  by 
filling  the  pores  with  polyacrylic  acid  and  casting 
from  a  chloroform  solution. 
W72-04574 


U.  S.  PATENT  ABSTRACTS  AND  INDEXES 
COVERING  THE  TECHNOLOGY  OF  DISTIL- 
LATION PROCESSES  FOR  SALINE  WATER 
CONVERSION, 

Oak  Ridge  National  Lab.,  Tenn. 

K.  O.  Johnsson. 

For  sale  by  the  Superintendent  of  Documents,  U. 

S.  Government  Printing  Office,  Washington,  D.  C. 

20402  Price  SI. 00.  Office  of  Saline  Water  Research 

and  Development  Progress  Report  No.  732,  July 

1971.  82  p.  Agreement  No.  14-30-2535. 

Descriptors:  'Desalination,  'Distillation,  Sea 
water,  Brackish  water,  Patents,  Abstracts, 
Bibliographies,  Publications. 

Abstracts  are  given  for  approximately  400  U.S. 
patents  pertaining  to  the  distillation  process  for 
converting  sea  water  or  brackish  water  to  potable 
water.  The  abstracts  are  part  of  a  computerized 
storage  and  retrieval  system  operated  for  the  Of- 
fice of  Saline  Water  by  the  Oak  Ridge  National 
Laboratory.  The  patents  are  indexed  by  keywords, 
patentees,  and  patent  numbers.  (OSW  Abstract) 
W72-04575 


THE  FEASIBILITY  OF  OBTAINING  A  SOLID 
DRY  BRINE  EFFLUENT  FROM  DESALTING 
PLANTS  AT  INLAND  LOCATIONS, 

Struthers  Energy  Systems,  Inc.,  Warren,  Pa. 
N.  Ganiaris,  H.  Whightman,  and  R.  Glasser. 
For  sale  by  the  Superintendent  of  Documents,  U. 
S.  Government  Printing  Office,  Washington,  D.  C. 
20402  Price  S0.75.  Office  of  Saline  Water  Research 
and  Development  Progress  Report  No.  639, 
December  1970.  51  p,  17  fig,  8  tab,  9  ref.  Contract 
No.  14-30-2662. 

Descriptors:  'Waste  disposal,  'Evaporators, 
Design,  Operating  costs,  Capital  costs,  'Desalina- 
tion, Distillation,  Drying,  Effluents,  Desalination 
plants,  'Brines. 

Two  systems  for  converting  to  dry  solids  the  brine 
effluent  from  a  2.5  MGD  MSF  plant  were  studied. 
The  proposed  systems  were  crystallizer/evapora- 
tors  and  fluidized  bed  granulators.  The  unit  cost  of 
water  will  be  increased  10  to  25  percent  as  a  result 
of  processing  the  brine  effluent  from  inland  MSF 
desalting  plants.  The  incremental  cost  (7.29  cents  - 
22.80  cents  per  1000  gallons  of  total  product  water 
from  a  2.5  MGPD  desalting  plant)  is  a  function  of 
the  salts  concentration  and  composition.  Both 
systems  are  technically  and  economically  feasible. 
The  choice  between  these  two  systems  depends  on 
the  composition  and  concentration  of  the  brine  ef- 
fluent from  the  desalting  plant.  Present  technology 
will  allow  multi-effect  crystallizer/evaporator 
plants  to  be  increased  in  size  up  to  capacities 
equivalent  to  processing  the  effluent  from  10 
MGPD  desalting  plants.  Since  the  unit  cost  of 
water  is  related  to  the  soils  content  of  the  brine  ef- 
fluent, other  desalting  processes  which  can 
achieve  higher  concentrations  may  have  substan- 
tially improved  domestics  providing  they  do  not 
have  the  scale  problems  associated  with  the  MSF 
process. 
W72-04576 


A  MATHEMATICAL  MODEL  FOR  EVALUAT- 
ING THE  POTENTIAL  OF  DESALTING, 

Little  (Arthur  D.),  Inc.,  Cambridge,  Mass.;  and 
Office  of  Saline  Water,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  06A. 

W72-04703 
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DEPLETIONS,  LOSSES,  AND  GAINS  ALONG 
THE  PECOS  RIVER  FROM  ALAMOGORDO 
DAM  TO  ACME  GAGE,  NEW  MEXICO, 

Geological  Survey,  Albuquerque,  N.  Mex. 
For  primary  bibliographic  entry  see  Field  02E. 
W72-04201 


AQUATIC  WEED  CONTROL  IN  FISH  PONDS 
WITH  CHEMICAL  METHODS, 

Auburn  Univ.,  Ala.  Agricultural  Experiment  Sta- 
tion. 

For  primary  bibliographic  entry  see  Field  04A. 
W72-04267 


CHARACTERISTICS  OF  STREAMFLOW  OF 
SMALL  WATERSHEDS  IN  PENNSYLVANIA 
AND  FACTORS  THAT  INFLUENCE  IT, 

Pennsylvania  State  Univ.,  University  Park.  Inst, 
for  Research  on  Land  and  Water  Resources. 
For  primary  bibliographic  entry  see  Field  02E. 

W72-04287 


SANTA     BARBARA     PYROTECHNIC     CLOUD 
SEEDING  TEST  RESULTS  1967-70, 

North  American  Weather  Consultants,  Santa  Bar- 
bara, Calif. 

R.  D.  Elliott,  P.  St.  Amand,  and  J.  R.  Thompson. 
Journal  of  Applied  Meteorology,  Vol  10,  No  4    p 
785-795,  August  1971 .  8  fig,  5  tab,  9  ref. 

Descriptors:  'Cloud  seeding,  'Artificial  precipita- 
tion, 'California,  'Weather  modification,  Rainfall 
simulators,  Mountains,  Methodology,  Clouds,  In- 
strumentation, Rain  gages,  Data  collections, 
Meteorology,  Radar,  Computer  models. 
Identifiers:  'Pyrotechnic  candles,  Santa  Barbara 
Co.  (Calif). 

Tests  of  the  effectiveness  of  ground-released 
pyrotechnics  in  enhancing  precipitation  in  storms 
in  Santa  Barbara  County,  Calif.,  were  conducted 
during  three  winter  seasons  (1967-70).  A  series  of 
pyrotechnic  candles  of  the  LW-83  formulation 
were  ignited  just  prior  to  and  during  the  passage  of 
convective  bands  over  the  seeding  site,  located  on 
a  3500-ft  mountain  ridge  in  the  Santa  Ynez  moun- 
tains. Over  60  recording  raingages  extending  over 
an  area  of  about  1500  sq  mi  provided  the  basic 
evaluation  data.  Soundings  taken  with  a  GMD-1 
system  just  prior  to  band  passage  into  the  test  area 
provided  useful  air  mass  documentation.  When  the 
overall  precipitation  is  considered,  including  the 
between-band  (not-seeded)  component,  the  net  in- 
crease is  about  32%.  Precipitation  between  bands 
was  not  significantly  changed  by  seeding.  A  com- 
puterized seeding-area-of-effect  model  was  em- 
ployed to  predict  an  envelope  of  areas  of  seeding 
effect  for  the  various  categories  of  seeded  bands 
(Woodard-USGS) 
W72-04387 


THERMAL  PROPERTIES  OF  SEA  WATER, 

Hawaii     Univ.,      Honolulu.      Water     Resources 

Research  Center. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-04582 


FORMATION  OF  A  RAIN  SHOWER  BY  SALT 
SEEDING, 

South  Dakota  School  of  Mines  and  Technology, 

Rapid  City.  Inst,  of  Atmospheric  Sciences. 

K.  R.  Biswas,  and  A.  S.  Dennis. 

Journal  of  Applied  Meteorology,  Vol  10,  No  4,  p 

780-784,  August  1971.  7  fig,  8  ref.   14-06-D-6796 

Bur  Reclam. 

Descriptors:  'Cloud  seeding,  'Artificial  precipita- 
tion, 'Sodium  chloride,  'Weather  modification, 
•South  Dakota,  Methodology,  Instrumentation, 
Data  collections,  Clouds,  Meteorology,  Radar. 
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Field  03— WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION 
Group  3B— Water  Yield  Improvement 


Three  hundred  and  fifty  pounds  of  NaCl  was 
released  below  one  end  of  a  line  of  stratocumulus 
clouds  in  a  study  of  artificial  precipitation  in  South 
Dakota.  Cloud  base  was  9000  ft  and  cloud  tops 
were  at  15  to  18,000  ft  above  sea  level.  Cloud  top 
temperature  was  near-2C  and  updraft  speeds 
below  the  base  were  near  3  m  sec.  The  resulting 
shower  was  monitored  by  radar  with  the  total  rain- 
fall being  estimated  at  280  acre  feet.  No  rain  fell 
from  the  unseeded  portion  of  the  cloud  line  or 
from  any  other  clouds  within  50  mi.  (Woodard- 
USGS) 
W72-04388 

MEASUREMENTS  OF  PRECIPITATION  PARTI- 
CLES IN  WARM  CUMULI  OVER  SOUTHEAST 
TEXAS 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Meteorology. 

G.  E.  Klazura. 

Journal  of  Applied  Meteorology,  Vol  10,  No  4,  p 

739-750,  August  1971.  10  fig,  7  tab,  7  ref.  Contract 

14-06-D-6469  Bur  Reclam. 

Descriptors:  'Precipitation  (Atmospheric),  'Drops 
(Fluids),  'Particle  size,  'Clouds,  'Texas,  Mea- 
surement, Sampling,  Methodology,  Aircraft, 
Meteorology. 

Identifiers:  'Foil-belt  particle  sampler.  Cloud 
water  content. 

Precipitation  particles  greater  than  250  microns 
were  sampled  in  the  upper  regions  of  warm  cumuli 
over  southeast  Texas  using  a  foil-belt  particle  sam- 
pler. Drop  sizes  1  mm  in  diameter  were  common, 
and  2  mm  drops  were  occasionally  found.  The  ef- 
fect of  cloud  height  on  the  precipitation  charac- 
teristics was  pronounced.  Higher  concentrations 
and  broader  distributions  were  found  in  the  tallest 
clouds.  The  height  of  clouds  played  a  more  impor- 
tant role  in  determining  drop  concentration  and 
size  distribution  range  than  updrafts  or 
downdrafts.  In  a  comparison  between  concentra- 
tion of  precipitation  particles  and  average  cloud 
water  content  (CWC).  large  quantities  of  drops 
were  associated  with  low  CWC.  Conversely,  large 
values  of  CWC  were  associated  with  small  num- 
bers of  drops  greater  than  250  microns  in  diameter. 
(Woodard-USGS) 
W72-04391 


A  CONTACT  NUCLEATION  MODEL  FOR 
SEEDED  CLOUDS, 

Meteorology  Research,  Inc.  Altadena,  Calif. 

A.  J.  Alkezweeny. 

Journal  of  Applied  Meteorology,  Vol  10,  No  4,  p 

732-738,  August  1971.  7  fig,  9  ref.  14-06-D-6581 

Bur  Reclam. 

Descriptors:  'Cloud  seeding,  'Artificial  precipita- 
tion, 'Silver  iodide,  'Nucleation,  'Model  studies, 
Arizona,  Summer  clouds.  Methodology. 

A  simple  contact  nucleation  model  for  cloud  seed- 
ing was  developed,  assuming  that  the  clouds  are 
seeded  with  an  Agl  acetone  generator,  and  thatm 
the  particles  act  only  as  contact  nuclei.  The  model 
was  run  for  cumulus  clouds  (typical  of  summer 
clouds  in  Flagstaff,  Ariz)  and  the  results  compared 
well  with  observations.  The  model  also  shows  that 
seeding  near  the  cloud  base  is  more  effective  than 
ground  seeding.  Several  simplifications  were  used 
in  this  model  such  as  constant  updraft,  liquid 
water  content,  and  droplet  sizes  throughout  the 
cloud.  To  have  a  realistic  model,  these  parameters 
should  be  varied  with  height  in  a  manner  similar  to 
that  in  clouds.  (Woodard-USGS) 
W72-04392 


INTERBASIN     TRANSFERS:     DO     WE     NEED 
THEM, 

Colorado  Univ.,  Boulder.  Dept.  of  Economics. 

C.W.Howe. 

Water  Resources  Bulletin,  Vol  7,  No  4,  p  670-675. 

August,  1971.  7  ref. 


Descriptors:      'Inter-basin      transfers,      'Water 

supply,       Cost-benefit       analysis,       Irrigation, 

Economic  efficiency. 

Identifiers:      Agricultural     surplus,     Population 

dispersion. 

The  use  of  large-scale  interbasin  transfers  is 
questioned  by  a  discussion  of  some  of  the  adverse 
impacts  it  may  have  and  some  alternatives.  Large- 
scale  interbasin  transfers  will  mean  substantial  ex- 
pansion of  irrigated  acreage  since  agriculture  is  the 
only  sector  capable  of  using  water  in  sufficient 
quantities  to  consume  the  indicated  amount,  and 
since  the  provision  of  water  to  states  along  the 
diversion  routes  is  probably  essential  for  their 
cooperation.  Combined  with  the  highly  inelastic 
demand  for  agricultural  commodities  within  the 
United  States,  this  expansion  will  either  depress 
agricultural  prices  or  displace  other  agriculture. 
Thus,  substantial  costs  will  be  imposed  on  either 
the  nation  at  large  through  mechanisms  such  as 
price  supports  or  on  specific  areas  which  will  be 
forced  out  of  production.  These  costs  are  never 
considered  in  benefit-cost  assessments.  While  de- 
mand changes  may  require  some  interbasin  trans- 
fers, there  are  alternatives  capable  of  supplying 
substantial  amounts  of  water  at  lower  cost  than 
large-scale  transfers.  These  alternatives  include 
transfer  of  irrigation  water  to  municipal  use; 
reduction  of  conveyance  losses;  additional  surface 
development;  weather  modification;  wastewater 
reclamation;  phreatophyte  and  riparian  vegetative 
control;  and  desalting.  (Settle-Wisconsin) 
W72-04692 


Descriptors:  'Salinity,  'Irrigation  effects,  'Salt 
balance,  'Water  utilization,  'Water  pollution,  Dis- 
solved solids,  Irrigation  water,  Reservoir  evapora- 
tion, Saline  water,  Depletion,  Forecasting,  Inflow, 
Damages,  Salts. 

Identifiers:  'Colorado  River  Basin,  Colorado 
River  Compact,  Upper  Colorado  River  Basin, 
Lower  Colorado  River  Basin. 

Colorado  River  salinity  causes  severe  problems 
for  irrigators  in  California  and  Arizona,  some  in 
the  Upper  Colorado  River  Basin,  and  affects  the 
urban  areas  in  the  southern  California  coastal 
plain.  Continuing  growth  and  development  in  the 
Colorado  River  Basin  States  will  increase  the  river 
salinity  substantially  unless  preventive  measures 
are  taken.  Salinity  of  the  river  and  its  tributaries  is 
caused  by  salts  from  natural  and  man-made 
sources,  and  by  the  consumptive  use  of  water  as  it 
flows  downstream.  Irrigation  is  the  predominant 
man-made  activity  that  increases  the  river  salinity. 
Evaporation  from  reservoirs  and  river  surfaces, 
and  phreatophyte  losses  also  have  a  significant  im- 
pact on  the  salinity  of  the  river.  The  1970  salinity 
report  of  the  Colorado  River  Board  concluded  that 
a  combination  of  salinity  control  projects  would 
reduce  the  river  salinity.  Approximately  2.8  mil- 
lion tons  of  salt  per  yr  could  be  removed  from  the 
river  system  if  these  control  projects  were  con- 
structed. (USBR) 
W72-04106 


W  ATER  DIVERSIONS  TO  THE  NORTH  AMER- 
ICAN PRAIRIES, 

Texas  Tech  Univ.,  Lubbock.  Dept.  of  Civil  En- 
gineering. 

G.  A.  Whetstone,  and  E.  W.  Kiesling. 
Water  Resources  Bulletin,  Vol  7,  No  4,  p  684-688, 
August  1971.  18  ref. 

Descriptors:  'Diversion,  'Supplemental  irrigation. 
Economic  feasibility,  Water  supply.  Grasslands. 
Identifiers:    'North    American    prairies,    Arctic 
watershed. 

The  North  American  prairies  offer  excellent  op- 
portunities for  supplemental  irrigation,  and  sur- 
plus waters  appear  to  exist  within  economically 
justified  transmission  distances.  The  major  pur- 
pose of  diverting  water  to  the  prairies  is  for  irriga- 
tion, although  industrial  and  municipal  uses  would 
also  be  important.  Being  flat  lands  adaptable  to 
mechanized  agriculture  and  possessing  a  good 
transportation  network,  the  prairies  are  well  suited 
for  such  irrigation.  Studies  have  indicated  that  the 
economic  growth  of  the  praire  region  depends  cru- 
cially on  the  continued  development  of  ground 
water  irrigation  which,  in  turn,  depends  upon 
water  importation.  Other  studies  have  indicated 
that  such  importation  to  the  high  plains  is 
economically  feasible.  For  maximum  feasibility, 
supplemental  water  should  flow  by  gravity  from 
the  Rockies.  Thus,  the  water  sources  under  con- 
sideration lie  in  the  Canadian  Arctic  watershed, 
requiring  that  the  U.S.  purchase  Canadian  water  at 
the  boundary.  Further  studies  of  the  feasibility  of 
water  importation  may  well  lead  to  importation 
projects  economically  beneficial  to  both  the  prai- 
ries and  the  Canadian  areas  of  origin.  (Settle- 
Wisconsin) 
W72-04693 

3C.  Use  of  Water  of  Impaired 
Quality 

PRESENT   AND   FUTURE   SALINITY   OF  THE 
COLORADO  RIVER, 

Colorado  River  Board  of  California,  Los  Angeles. 
M.  B.  Holburt,  and  V.  E.  Valentine. 
Paper,    American    Society    of    Civil    Engineers. 
Hydraulics  Division.  Specifications  Conference. 
University  of  Iowa,  Iowa  City.  Aug  1971.  32  p,  3 
fig.  7  tab.  8  ref,  append. 


CONJUNCTIVE  USE  OF  SEA  AND  FRESH 
WATER  RESOURCES:  AN  INTEGER  PRO- 
GRAMMING APPROACH, 

California  Univ.,  Los  Angeles.  Dept.  of  Engineer- 
ing   Systems:    and    North    American    Rockwell 
Corp..  Los  Angeles,  Calif 
For  primary  bibliographic  entry  see  Field  06A. 
W72-04700 


SOME  CONJUNCTIVE  DESALTING  STl  DIES 
IN  THE  UNITED  KINGDOM, 

The  Water  Research  Association,  Marlow.  (En- 
gland): and  University  of  Wales.  Inst,  of  Science 
and  Tech.,  Cardiff. 

For  primary  bibliographic  entry  see  Field  06D. 
W'72-04701 

3D.  Conservation  in  Domestic  and 
Municipal  Use 

POTENTIAL  TECHNOLOGICAL  ADVANCES 
AND  THEIR  IMPACT  ON  ANTICIPATED 
WATER  REQUIREMENTS. 

National  Academy  of  Sciences,  Washington.  DC 

Committee  on  Technologies  and  Water. 

For  primary  bibliographic  entry  see  Field  06D. 

W72-04215 


WHOLESALE    COST    ASPECTS    OF    WATER 
SUPPLY, 

California  State  Dept.  of  Water  Resources.  Sacre- 

mento. 

For  primary  bibliographic  entry  see  Field  06C. 

W72-04250' 


MULTISTRUCTURED     MUNICIPAL     « ATER 
DEMAND  MODEL, 

Oklahoma  Univ.,  Norman.   School  of  Civil  En- 
gineering and  Environmental  Science. 
For  primarv  bibliographic  entr\  see  Field  06A. 
W72-04257 


EVALUATION  OF  RECREATIONAL  AND  CUL- 
TURAL BENEFITS  OF  ESTUARINE  USE  IN  AN 
URBAN  SETTING.  . 

Hofstra  Univ.,  Hempstead.  NY.  Center  for  Busi- 
ness and  Urban  Research. 
For  primary  bibliographic  entry  see  Field  06B. 

W72-04421 
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WATER  QUANTITY  MANAGEMENT  AND  CONTROL— Field  04 
Control  of  Water  on  the  Surface — Group  4A 


4NNUAL  COMPILATION  AND  ANALYSIS  OF 
HYDROLOGIC  DATA  FOR  URBAN  STUDIES 
IN  THE  SAN  ANTONIO,  TEXAS 
METROPOLITAN  AREA,  1969, 

Seological  Survey,  San  Antonio,  Tex. 

For  primary  bibliographic  entry  see  Field  07C. 

■V72-04535 


kNNUAL  COMPDLATION  AND  ANALYSIS  OF 

IYDROLOGIC   DATA   FOR   URBAN  STUDIES 

N    THE    BRYAN,    TEXAS    METROPOLITAN 

kREA,  1969, 

ieological  Survey,  Austin,  Tex. 

■or  primary  bibliographic  entry  see  Field  07C. 

V72-04536 


IE.  Conservation  in  Industry 


VATER  IN  THE  ECONOMY  OF  THE  JACKSON 
URCHASE  REGION  OF  KENTUCKY, 

ieological  Survey,  Louisville,  Ky. 
:.  W.  Davis,  T.  W.  Lambert,  and  A.  J.  Hansen,  Jr. 
Unlucky  Geological  Survey  Special  Publication 
D,  1971.  33  p,  17  fig,  4  tab,  2  ref. 

lescriptors:  *Water  resources  development. 
Surface  waters,  'Groundwater,  'Hydrologic 
ata,  'Kentucky,  Reviews,  Water  yield,  Water 
uality.  Rivers,  Aquifer  characteristics,  Water 
ells,  Water  users,  Chemical  analysis,  Tennessee 
iver,  Ohio  River,  Mississippi  River, 
lentifiers:  'Jackson  Purchase  region  (Ky). 

he  Jackson  Purchase  region  of  Kentucky  con- 
lins  an  abundance  of  water.  Surface-water  sup- 
lies  are  available  from  the  three  large  rivers  that 
ow  past  the  boundaries  of  the  Purchase:  the  Ten- 
;ssee,  Ohio  and  Mississippi.  In  areas  not  ad- 
cent  to  rivers  groundwater  supplies  of  1 ,000  gpm 
•  more  can  be  obtained  in  most  of  the  region, 
'ater  from  most  of  the  aquifers  is  commonly  low 
dissolved  solids,  soft,  and  about  59  deg  to  60  deg 
The  chemical  quality  of  water  from  the  rivers  is 
)od,  with  generally  less  than  300  ppm  dissolved 
ilids.  The  low-flow  discharges  are  large  and 
erefore  capable  of  supplying  water  needs  of  a 
ghly  industrialized  region  and  diluting  properly 
eated  waste  material  to  low  concentrations,  even 
hen  rainfall  is  deficient.  Economic  growth  of  the 
gion  during  the  last  18  years  has  been  mainly  by 
rge  water-using  industries.  If  more  such  indus- 
les  locate  in  the  Jackson  Purchase  to  utilize  the 
ill-distributed  groundwater  and  surface-water 
sources,  the  economy  of  the  region  should  con- 
lue  to  grow  and  prosper.  (Woodard-USGS) 
72-04520 


tOCEEDINGS  OF  THE  THIRD  CANADIAN 
INFERENCE  ON  PERMAFROST,  14  AND  IS 
NUARY  1969. 

ir  primary  bibliographic  entry  see  Field  02C. 
72-04521 


RMAFROST    IN    THE    KNOB    LAKE    IRON 
INING  REGION, 

:Gill    Univ.,    Montreal    (Quebec).    Sub-Arctic 

search  Lab. 

r  primary  bibliographic  entry  see  Field  02C. 

72-04522 


?.  Conservation  in  Agriculture 


UMAL  WASTE  UTILIZATION  FOR  POLLU- 

ON  ABATEMENT, 

braska   Univ.,   Lincoln.   Dept.  of  Agricultural 

gineering. 

r  primary  bibliographic  entry  see  Field  05B. 

'2-04118 


ECONOMIC  APPRAISAL  OF  IRRIGATION 
SYSTEMS  FOR  THE  GREEN  RIVER  BASIN, 
WYOMING, 

Wyoming  Univ.,   Laramie.   Div.  of  Agricultural 

Economics. 

R.  J.  Taggart,  D.  E.  Agee,  and  R.  T.  Clark. 

Agricultural  Extension  Service,  Bulletin  548,  June 

1971.  30  p,  13  tab,  19  ref,  append.  OWRR  A-002- 

WYO. 

Descriptors:  'Economic  feasibility,  'Wyoming, 
'Sprinkler  irrigation,  'Border  irrigation,  'Variable 
costs,  'Fixed  costs,  'Total  costs,  Crop  produc- 
tion, Investment,  Taxes,  Water  requirements. 

The  economically  depressed  Green  River  Basin 
area  of  Wyoming  was  used  to  test  the  hypothesis 
that  automated  sprinkler  irrigation  would  make 
development  of  arable  land  more  economically 
feasible  than  if  developed  under  the  improved 
border-dike  irrigation  system.  The  sprinkler 
systems  considered  were  the  automated  center- 
pivot  type  (one  driven  by  hydraulic  water  power 
and  the  other  by  electric  motors)  as  opposed  to  the 
improved  border-dike  surface  system  used  on  the 
Seedskadee  Development  Farm.  To  determine  the 
economic  feasibility  of  the  systems,  comparisons 
were  made  with  regard  to  capital  investment, 
operation  and  maintenance  costs,  irrigation  costs 
affected  by  the  system  of  irrigation  including  ef- 
fects on  income  taxes,  and  the  effects  of  hay 
yields.  Total  annual  per  acre  costs  for  a  surface  ir- 
rigation system  were  lower  than  for  all  combina- 
tions of  sprinklers  and  fields  studied.  Taking  into 
account  the  effect  on  income  taxes  and  the  dif- 
ference in  expected  yields,  there  was  little  dif- 
ference in  net  returns  after  taxes  between  the 
systems.  However,  sprinkler  systems  have  the  ad- 
vantage in  terms  of  labor  and  water  requirements 
and  thus  proved  more  economically  feasible. 
Several  data  tables  and  diagrams  illustrate  the 
results.  (Haugh-Wisconsin) 
W72-04119 


AQUATIC  WEED  CONTROL  IN  FISH  PONDS 
WITH  CHEMICAL  METHODS, 

Auburn  Univ.,  Ala.  Agricultural  Experiment  Sta- 
tion. 

For  primary  bibliographic  entry  see  Field  04A. 
W72-04267 


SPRAY    IRRIGATION   SYSTEM    FOR   TREAT- 
MENT OF  CANNERY  WASTES, 

Campbell  Soup  Co.,  Camden,  N.J. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-04315 


THE  EFFECT  OF  UNLINED  TREATED 
SEWAGE  STORAGE  PONDS  ON  WATER 
QUALITY  IN  THE  OGALLALA  FORMATION, 

Texas  Tech.   Univ.,   Lubbock.  Water  Resources 

Center. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-04349 


BIOLOGICAL  EFFECTS  AND  BEHAVIOR  OF 
RADIOACTIVE  FISSION  PRODUCTS  IN  THE 
AGRICULTURE  CHAINS, 

Gosudarstvennyi      Komitet      po      Ispolzovaniyu 

Atomnoi  Energii  SSSR,  Moscow. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-04479 


RENOVATION  OF  TREATED  MUNICIPAL 
SEWAGE  EFFLUENT  AND  DIGESTED  LIQUID 
SLUDGE  THROUGH  IRRIGATION  OF  BITU- 
MINOUS COAL  STRIP  MINE  SPOIL, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Forestry  and  Wildlife. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-04634 


THE  LOOK  OF  OUR  LAND--AN  AIRPHOTO 
ATLAS  OF  THE  RURAL  UNITED  STATES:  THE 
EAST  AND  SOUTH. 

Economic  Research  Service,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  07C. 
W72-04690 

04.  WATER  QUANTITY 
MANAGEMENT  AND 
CONTROL 

4A.  Control  of  Water  on  the 
Surface 


THE  W  ALDECK  II  STATION. 

Water  Power,  Vol  23,  No  8,  p  275-285,  Aug.  1971. 
11  p,  6  fig,  6  photo. 

Descriptors:  'Pumped  storage,  Construction, 
'Construction  methods,  'Tunnel  construction, 
Reservoirs,  Pressure  tunnels,  Rock  bolts,  Pen- 
stocks, Underground  powerplants,  Anchors,  Tun- 
neling machines,  Extensometers,  Excavation, 
Rockfill  dams,  Pump  turbines,  Tunnels,  Foreign 
construction. 

Identifiers:  Chambers,  German  Federal  Republic, 
West  Germany,  In-situ  tests. 

On  the  Eder  River  in  West  Germany,  a  440-mw 
pumped-storage  project  is  being  constructed  to  ab- 
sorb excess  power  in  off-peak  periods  and 
produce  energy  to  meet  peak-load  demands.  Water 
will  flow  from  the  4.6-million  cu  m  capacity  upper 
reservoir  into  the  intake  building  and  down  a  single 
550-m  long  steel  lined  pressure  tunnel.  Water  in 
the  pressure  tunnel  will  divide  into  2  penstocks 
leading  to  2  Francis  pump  turbines  in  the  un- 
derground power  cavern.  Surge  facilities  will  be 
provided  by  chambers  at  the  power  cavern  end  of 
a  500-m  long  tailrace  tunnel.  Water  leaving  the  tun- 
nel through  the  outlet  works  will  flow  into  the  5.4- 
million  cu  m  capacity  lower  reservoir.  The  34-m 
wide,  106-m  long,  and  54-m  deep  (maximum) 
power  cavern  excavation  began  following  in  situ 
tests  on  5  anchoring  systems.  About  950  anchors 
and  4000  rock  bolts  will  be  installed.  Construction 
progress  and  plans  are  given  for  the  pressure  tun- 
nels, penstocks,  tailrace  tunnel,  surge  chamber, 
reservoirs,  and  intake  and  outlet  works.  Commis- 
sioning of  the  first  pump  turbine  at  Waldeck  ii  is 
scheduled  for  September  1974.  (USBR) 
W72-04I05 


DEVELOPMENT  OF  SYSTEM  OPERATION 
RULES  FOR  AN  EXISTING  SYSTEM  BY  SIMU- 
LATION, 

Corps  of  Engineers,  Dallas,  Tex.;  and  Corps  of 

Engineers,  Davis,  Calif. 

C.  P.  Davis,  and  A.  J.  Fredrich. 

Paper,    American    Society    of    Civil    Engineers, 

Hydraulics   Division   Specifications   Conference! 

University  of  Iowa,  Iowa  City,  Aug  1971.  18  p    3 

plate 

Descriptors:  'Systems  analysis,  'Reservoir  opera- 
tion, 'Simulation,  Reservoirs,  Systems  engineer- 
ing. Models,  Computer  models,  Regulation, 
Reservoir  stages. 

Identifiers:  Arkansas  River  Basin,  White  River 
Basin,  Red  River  Basin,  Water  resources  systems 
Operating  criteria,  Computer  applications. 

Current  operation  rules  for  existing  reservoir 
systems  have  evolved  from  combinations  of 
operation  rules  developed  for  component  reser- 
voirs as  single  units.  Consequently,  the  rules 
frequently  do  not  permit  full  realization  of  the 
benefits  of  coordinated  system  operation.  A  simu- 
lation model  has  been  developed  to  study  a  large 
existing  water  resource  system  on  the  Arkansas, 
White,  and  Red  Rivers.  The  system  was  not  previ- 
ously amenable  to  comprehensive  analysis.  A  pro- 
gram developed  by  the  Hydrologic  Engineering 
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Center,  Corps  of  Engineers,  Davis,  California, 
was  selected  for  the  system  study  because  it  ap- 
peared to  have  the  capability  to  consider  most  of 
the  factors  needed  for  developing  operating  rules 
for  the  system.  Basically,  the  program  enables  the 
computer  to  perform  a  simulation  study  that  in 
principle  is  no  different  from  the  routine  studies 
performed  in  the  past;  the  degree  of  refinement 
and  complexity,  and  the  speed  of  computations 
have  been  changed.  Three  simulation  studies  of  al- 
ternative operation  plans  for  the  system  have  been 
completed.  Preliminary  guide  curves  have  been 
developed  from  these  simulations  and  additional 
regulation  guides  will  be  developed  soon.  Future 
studies  are  discussed.  (USBR) 
W72-04108 


DEVELOPMENT  AND  EVALUATION  OF 
CITIZEN  PARTICIPATION  TECHNIQUES  FOR 
INLAND  LAKE  AND  SHORELAND  MANAGE- 
MENT, 

Huron    River    Watershed    Council,    Ann    Arbor, 

Mich. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-04122 


A  TOPOLOGICALLY  OPTIMUM  WATER-SA- 
MPLING PLAN  FOR  RIVERS  AND  STREAMS, 

South  Carolina  Univ.,  Columbia.  Dept.  of  Geolo- 
gy- 

W.E.Sharp. 

Water  Resources  Research,  Vol  7,  No  6,  p  1641- 
1646,  December  1971.  5  fig,  1  tab,  8  ref.  OWRR  S- 
020-SC  and  A-026-SC. 

Descriptors:     'Sampling,     'Statistics.    'Drainage 
patterns      (Geologic),      Topography.      Streams. 
Rivers,  Data  collections.  Networks,  Monitoring. 
Identifiers:  'Topology. 

It  is  postulated  that  the  topological^  optimum 
sequential  sampling  procedure  for  a  stream  net- 
work is  to  sample  by  successive  elimination 
through  division  of  the  network  at  the  centroid. 
The  total  number  of  samples  is  bounded  by  a 
minimum  of  log  M  and  a  maximum  of  2  ( 1  +  log  M) 
where  M  is  the  link  magnitude  of  the  stream  at  the 
outlet.  The  results  were  used  to  develop  a  uniform 
sampling  plan  for  the  Edisto  River  in  South 
Carolina.  (Knapp-USGS) 
W72-04162 


WATER  INFILTRATION  CONTROL:  A  CHAN- 
NEL SYSTEM  CONCEPT, 

Nevada  Univ.,  Reno.  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  02G. 
W72-04196 

APPLICATION  OF  ANALOG  COMPUTER  FOR 
STREAMFLOW  SYNTHESIS-PHASE  I, 

Nevada  Univ..  Reno.  Center  for  Water  Resources 
Research. 
V.L.Gupta. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-206  690,  S3.00  in  paper  copy. 
SO  95  in  microfiche.  Completion  Report.  July  1971. 
21  p,  7  fig,  4  tab.  OWRR  A-037-NEV  (1). 

Descriptors:  'Streamflow  forecasting.  'Model 
studies,  'Analog  computers,  'Flow  rates.  Water 
resources  development.  Methodology.  System 
analysis.  Input-output  analysis.  Hydrologic  data. 
River  basins.  Computer  models. 

Based  on  a  feasibility  study,  an  improved  rationale 
was  developed  which  describes  the  temporal 
variability  of  daily  and  monthly  streamflow 
sequences.  Streamflow  sequences  are  structurally 
expressed  as  the  sum  of  mean  flow,  a  selected 
number  of  harmonics  as  the  deterministic  com- 
ponent, and  a  time-lagged  stochastic  component. 
Mathematical  models  were  examined  for  analogy 
with  higher-order,  damped  differential  equations. 
Analogy  was  extended  to  develop  an  Electric- 
Analog    assemblage    comprising    potentiometers. 


summation  circuits  or  inverters,  and  integrators. 
Individual  segments  of  the  analog  assemblage 
reflect  the  mean,  amplitude  and  phase  of  each  of 
the  harmonics,  with  a  superimposed  random  noise 
generator.  The  principal  feature  of  the  random 
noise  generated  is  its  time-lagged  Markovian  pro- 
perty simulating  the  characteristics  of  the 
stochastic  component.  Digital  computer  models 
were  developed  for  delineating  the  deterministic 
and  stochastic  components  from  a  given  time  se- 
ries. The  models  were  compared  to  historic  daily 
and  monthly  flow  sequences  of  selected  stations  in 
the  Truckee  and  Eel  River  basins.  Results  of 
analyses  provide  the  input  components  for  the 
Electric  Analog.  (Woodard-USGS) 
W72-04207 


A  PROBABILISTIC  MODEL  FOR  AN  ANNUAL 
OPTIMUM  CONTROL  OF  A  COMPLEX 
RESERVOIR, 

Bulgarian  Academy  of  Sciences,  Sofia.  Inst,  of 

Technical  Cybernetics. 

I.  Tzvetanov. 

International  Symposium  on  Mathematical  Models 

in  Hydrology,  July  26-31,  1971.  Warsaw.  Poland, 

Vol  1 ,  Pt  2,  p  807-817,  1  fig,  4  ref. 

Descriptors:  'Model  studies,  'Stochastic 
processes.  'Probability.  'Reservoir  operation. 
Markov  processes.  Optimization,  Flow,  Input- 
Output  analysis.  Water  control.  Water  demand. 

An  original  approach  for  constructing  a  mathe- 
matical model  for  solving  problems  of  the  op- 
timum control  of  a  complex  reservoir  was 
presented.  The  mathematical  description  of  the 
model  required  the  following  variables.  The  first 
was  the  input  variable  or  the  flow.  The  24  hour 
flow  was  considered  as  a  given  season  and  could 
be  described  by  a  discrete  Markov  process.  The 
second  variable  was  the  state  of  the  reservoir  or 
the  discharge  varying  into  the  reservoir.  The  third 
was  the  output  variable.  The  relative  discharge 
evaporating  in  24  hours  was  described  as  a  simple 
stochastic  process.  The  controlled  output  varia- 
bles were  characterized  by  the  values  of  the  de- 
mands for  water  consumption.  To  each  consumer. 
a  discharge  was  given.  The  fourth  variable  was  the 
economic  criteria  for  optimum  control.  Using  the 
reservoir  as  a  whole,  a  common  goal  was  posed. 
The  total  and  special  goals  depended  on  the 
economic  characteristics  which  were  included  in 
the  objective  function.  A  penalty  function  was  in- 
troduced. The  recurrent  equation  of  dynamic  pro- 
gramming for  optimum  control  at  level  n  (1)  was 
deduced.  (Ligon-Cornell) 
W72-04254 


SOME  PROBLEMS  OF  STOCHASTIC 
STORAGE  WITH  CORRELATED  INFLOW, 

Technical  Univ.  of  Warsaw  (Poland).  Inst,  of  En- 
vironmental Engineering. 
Z.  Kaczmarek. 

International  Symposium  on  Mathematical  Models 
in  Hydrologv.  July  26-31.  1971.  Vol  1  Pt  2,  War- 
saw, Poland,  p  819-829,  1  fig,  8  ref. 

Descriptors:  'Stochastic  processes,  'Probability. 
•Reservoir     operation,     'Mathematical     models, 
•Markov  processes.  Storage.  Correlation  analysis, 
•Model  studies.  'Reservoir  storage. 
Identifiers:  'Moran's  Method. 

Dividing  time,  inflows,  reservoir  volumes  and 
releases  into  a  number  of  discrete  intervals,  a 
stochastic  storage  process  was  described  using 
balance  equations  and  functions  defining  the 
operating  rules  Different  methods  were  used  for 
extending  Moran's  Method  to  include  nonstaliona- 
ry  and  correlated  inflow  s.  The  proposed  method  of 
analyses  could  be  applied  within  a  simulation 
model  for  evaluating  the  performance  of  any 
proposed  reservoir  operating  policy.  (Ligon-Cor- 
nell) 
W72-04255 


RESERVOIR  OPERATING  POLICY  IN  RELA- 
TION TO  INFLOW  PREDICTION, 

Technical  Univ.  of  Warsaw  (Poland). 
W.  G.  Strupczewski. 

International  Symposium  on  Mathematical  Models 
in  Hydrology,  July  26-31,  1971.  Vol  1,  Pt  2,  War- 
saw, Poland,  p  775-790, 8  ref. 

Descriptors:  'Stochastic  processes,  'Dynamic 
programming,  'Probability,  'Model  studies,  'Mar- 
kov processes.  Decision  making,  'Reservoir 
operation,  Inflow,  'Streamflow  forecasting, 
Forecasting. 

The  possibility  of  considering  a  statistical  inflow 
prediction  in  a  process  of  making  a  reservoir 
management  decision  on  the  basis  of  a  discrete 
stochastic  model  of  dynamic  programming  w  as  in- 
vestigated. Markov  processes  were  used.  The 
model  imposed  a  form  of  prediction  which  was  not 
previously  applied  and  consisted  of  (1)  determin- 
ing for  each  period  the  conditional  distribution  of 
the  respective  predictor  vector  (the  condition 
being  the  slate  of  the  predictor  vector  in  a  preced- 
ing period);  and  (2)  the  determination  of  the  condi- 
tional inflow  distribution  in  each  period  on  the 
basis  of  the  state  of  the  predictor.  In  exploitational 
practice,  it  appeared  difficult  to  generalize  about  a 
dynamic  model  which  considers  an  extended  pre- 
diction. Two  propositions  were  presented  with  the 
aim  of  enabling  the  use  of  extended  prediction  in  a 
dynamic  model  at  the  cost  of  some  simplification. 
The  first  was  based  on  dealing  with  an  ag- 
glomerated predictor  related  to  the  best  inflow 
prediction  in  an  actual  period.  The  second  proposi- 
tion resulted  from  an  observation  that  a  single  ap- 
pearance of  an  extended  prediction  would  not  in- 
crease computational  difficulties.  Such  procedure, 
could  be  of  practical  value  for  reservoirs  used  for 
frequent  water  transition.  (Ligon-Cornell) 
W72-04258 


STRIKING  THE  BALANCE, 

National  Science  Foundation,  Oak  Ridge.  Tenn 

Environmental  Program;  and  Oak  Ridge  National 

Lab.,  Tenn. 

Eric  Hirst,  and  Harvev  Bank. 

Environment.  Vol  13,  No  9.  p  34-41 .  1971   6  fig,  16 

ref. 

Descriptors:  "Aquatic  weed  control.  "2-4-D.  "So- 
cial aspects.  Herbicides.  Risks.  Tennessee  Valle> 
Authority  project.  Benefits.  Ecology.  Water 
users.  Mosquitoes,  Reservoirs.  Biocontrol.  Politi- 
cal aspects.  Economics.  Aquatic  weeds. 
Identifiers:  Melton  Hill  Lake  (Tenn).  Mynophyl- 
lum  spicatum.  Oak  Ridge  (Tenn). 

Decisions  concerning  use  of  2,4-D  to  control  Eura- 
sian watermilfoil  are  analyzed.  This  paper  focuses 
on  the  scientific  considerations  in  the  risk-benefu 
analysis.  By  1961  watermilfoil  had  spread 
throughout  1000  acres  of  the  TVA  system  and  the 
2.4-D  spraving  program  was  a  routine  control 
method.  However,  a  combination  of  dewatenng 
and  overwatering  appears  a  good  control  method 
without  producing  ecological  and  public  health 
problems  but  the  TVA  is  reluctant  to  use  this 
procedure  because  it  interfers  with  multipurpose 
water  uses.  The  heavy  infestation  risks  involve 
depressed  real  estate  values,  limited  recreational 
activities,  clogged  municipal  and  industrial  water 
intakes,  and  development  of  extensive  mosquito 
breeding  areas.  In  high  concentrations  2.4-D 
causes  birth  defects  in  mammals,  genetic  effec« '" 
plants,  and  may  cause  cancer  The  City  of  Oak 
Ridge  (Tennessee)  uses  the  lake  for  recreation  and 
drinking  water.  The  director  of  Oak  Ridge  Public 
Health  Department  gained  a  postponement  of  the 
program  and  the  TVA  authorities  decided  not  tc 
spray  in  1971.  The  situation  points  up  the  need  foi 
formal  decisions  complete  with  scientific  explana- 
tions made  public  at  an  early  data  enabling  the 
public  and  professional  communities  to  participate 
in  the  risk-benefit  analysis  process.  (Jones 
Wisconsin) 
U-: -04265 
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AQUATIC  WEED  CONTROL  IN  FISH  PONDS 
WITH  CHEMICAL  METHODS, 

Auburn  Univ.,  Ala.  Agricultural  Experiment  Sta- 
tion. 

I.  M.  Lawrence. 

Available  from  the  National  Technical  Informa- 
tion Service  as  AD-726  948,  $3.00  in  paper  copy, 
50.95  in  microfiche.  Army  Corps  of  Engineers,  In- 
:eragency  Research  Advisory  Committee,  Aquatic 
Plant  Control  Program,  May  1967.  10  p,  2  tab,  10 
ef. 

3escriptors:  'Aquatic  weed  control,  *Fish  hatche- 
ies,  *Chemcontrol,  Aquatic  algae,  Plankton,  Sub- 
nerged  plants,  Floating  plants,  Plant  groupings,  2- 
l-D,  Laboratory  tests,  Toxicity,  Herbicides, 
dentifiers:  'Fish  ponds,  Pond  construction,  Mar- 
;inal  weeds,  Emersed  weeds,  Silvex. 

V  study  of  efficient  and  effective  chemical  control 
if  aquatic  weeds  in  fish  ponds  was  made.  Species 
if  obnoxious  plants  were  divided  into  planktonic 
nd  filamentous  algae,  submerged  weeds,  emersed 
veeds,  marginal  weeds,  and  floating  weeds  and 
heir  generic  names  included.  The  details  of  con- 
truction  features  of  the  ponds  are  given,  since  a 
ond  properly  constructed  and  fertilized  supports 
minimum  of  aquatic  weed  growth.  Techniques 
y  laboratory  tests  were  developed  for  culturing 
ubmersed  and  emersed  aquatic  plants  under  ar- 
ificial  light  at  a  constant  temperature  and  for 
reatment  of  the  weeds  with  a  candidate  herbicide, 
i  total  of  1500  different  chemical  compounds 
'ere  evaluated  by  these  methods.  The  2,4-D  and 
ilvex  formulations  and  concentrations  with  their 
pplication  rate  ranges  are  given  for  bass,  bluegill, 
nd  fathead.  Shallow  plastic  pools  were  used  for 
ulturing  communities  of  submersed,  emersed, 
nd  floating  weeds.  The  susceptibility  (least  to 
ighest)  of  aquatic  weeds  to  herbicides  in  these 
ools  was  of  the  same  general  order  as  that  given 
jr  laboratory  tests:  alligatorweed,  Pithophora, 
largrass,  Brazilian  elodea,  waterthread  pond 
eed,  southern  naiad,  common  duckweed,  water 
yacinth.  (Jones-Wisconsin) 
/72-04267 


OMPARATIVE       LEAF      STRUCTURE       OF 
QUATIC  POLYGONUM  SPECIES, 

irginia    Polytechnic     Univ.    and    State    Univ., 

lacksburg.  Water  Research  Center. 

ichard  S.  Mitchell. 

merican  Journal  of  Botany,  Vol  58,  No  4   p  342- 

50.  1971.  21  fig,  I  tab,  13  ref.  OWRR  A-028-VA 

<). 

escriptors:  'Systematics,  "Leaves,  'Plant 
orphology,  "Aquatic  plants,  United  States, 
aboratory  tests,  Greenhouses, 
lentifiers:  'Polygonum,  Smartweeds,  Leaf 
laracteristics,  Persicaria,  Bistorta,  Echinocau- 
n.  Leaf  anatomy. 

eaf  morphology  and  anatomy  of  native 
Jlygonum  species  which  occur  in  water  or  on 
iturated  substrates  are  studied  systematically, 
eating  60  populations  propagated  in  a  common 
eenhouse.  On  the  basis  of  this  study  American 
'lygonum  species  can  be  distinguished  by  leaf 
laracters  alone.  Taxa  in  section  Persicaria  are 
intrasted  and  compared  with  representatives  of 
ctions  Bistorta  and  Echinocaulon.  A  complete 
ascription  utilizing  40  leaf  characters,  is  given  for 
>ch  taxon.  Complex  glands,  designated  valvate 
lambers,  are  shown  to  be  a  consistent  feature  of 
e  P  punctatum  species-complex,  whereas 
udermal  storage-idioblasts  are  present  only  in 
rtain  populations  of  this  group.  All  other  species 
:k  valvate  chambers  but  possess  idioblasts.  The 
ale-like  multicellular  gland  of  P  opelousanum  is 
und  to  occur  sporadically  in  P  hydropiperoides, 
ereby  losing  its  specific  diagnostic  value.  Illu- 
Jation  of  the  characteristic  structure  of  this 
»nd,  however,  lends  evidence  to  discourage  (he 
eory  that  it  is  an  abortive  structure  produced  by 
lybrid  between  glandular  and  non-glandular  spe- 
S«.  Reticulate  venation  and  unicellular  trichomes 
parate  members  of  section  Bistorta  from  the 
lartweeds,  but  P  meisnerianum  (section  Echin- 


ocaulon) is  shown  to  simulate  leaf  structure  of  the 
persicarias  both  internally  and  externally.  (Jones- 
Wisconsin) 
W72-04273 


SEASONAL  CHANGES  IN  THE  PROXIMATE 
COMPOSITION  OF  SOME  COMMON 
AQUATIC  WEEDS, 

Auburn  Univ.,  Ala.  Agricultural  Experiment  Sta- 
tion; and  Agricultural  Research  Service,  Fort  Lau- 
derdale, Fla.  Crops  Research  Div. 
Claude  E.  Boyd,  and  Robert  D.  Blackburn. 
Hyacinth  Control  Journal,  Vol  8,  p  42-44,  July 
1970.  2  fig,  2  tab,  9  ref. 

Descriptors:  'Aquatic  plants,  'Proteins,  'Feeds, 
Harvesting,  Alligatorweed,  Water  hyacinth, 
Florida,  Chemical  analysis,  Nitrogen,  Nutrients, 
Cellulose,  Foods,  Forages,  Leaves,  Aquatic 
weeds. 

Identifiers:  Justicia  americana,  Crude  protein 
levels,  Alternanthera  philoxeroides,  Vallisneria 
americana,  Hydrilla  verticillata,  Nuphar  advena, 
Najas  guadalupensis,  Eichhornia  crassipes,  Pistia 
stratiotes. 

In  studying  freshwater  vascular  plants  as  feed- 
stuffs,  a  number  of  aquatic  species  could  be 
dehydrated  for  fodder.  To  determine  if  care  must 
be  taken  in  timing  the  harvest  of  aquatic  weeds, 
seasonal  changes  were  investigated  in  the  proxi- 
mate composition  of  Alternanthera  philoxeroides, 
Vallisneria  americana,  Hydrilla  verticillata, 
Nuphar  advena,  Najas  guadalupensis,  Eichhornia 
crassipes  and  Pistia  stratiotes.  Samples  of  plant 
parts  were  taken  from  each  strand  and  combined 
for  chemical  analysis.  Since  crude  protein  and  true 
protein  usually  follow  similar  trends,  crude  protein 
levels  reveal  useful  information  about  true  protein 
content.  No  general  trend  of  change  in  crude 
protein  with  maturity  was  obvious.  The  time  of 
maximum  harvestable  crude  protein  was  earlier 
than  that  of  dry  matter  standing  crop.  The  increase 
in  amount  of  harvestable  crude  protein  would 
compensate  for  decline  in  percentage  crude 
protein  in  the  dehydrated  product.  For  efficient 
use  of  aquatic  plants  as  feedstuffs,  careful  atten- 
tion should  be  given  to  moisture  content,  crude 
protein,  and  dry  matter  standing  crop.  It  may  be 
desirable  to  adjust  harvesting  methods  to  obtain 
plant  parts  with  the  highest  nutritive  value.  (Jones- 
Wisconsin) 
W72-04274 


PRECISION    OF    SAMPLING    BY    DOTS    FOR 
PROPORTIONS  OF  LAND  USE  CLASSES, 

North    Carolina    State    Univ.,    Raleigh.    Inst,    of 

Statistics. 

For  primary  bibliographic  entry  see  Field  07B. 

W72-04289 


THE  LOOK  OF  OUR  LAND -AN  AIRPHOTO 
ATLAS  OF  THE  RURAL  UNITED  STATES:  THE 
MOUNTAINS  AND  DESERTS. 

Economic  Research  Service,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  07C. 
W72-04338 


HYDROLOGY  AND  SEDIMENTATION  OF 
COREY  CREEK  AND  ELK  RUN  BASINS, 
NORTH-CENTRAL  PENNSYLVANIA, 

Geological  Survey,  Washington,  D.C. 

L.  A.  Reed. 

Available  from  GPO,   Washington.   DC  -   20402 

Price  25  cents.  Geological  Survey  Water-Supply 

Paper  1532-E,  1971.  27  p,  13  fig,  8  tab,  15  ref. 

Descriptors:  'Streamflow,  'Sediment  transport, 
'Hydrologic  data,  'Agricultural  watersheds, 
'Pennsylvania,  Reviews,  Water  yield.  Sediment 
yield.  Agriculture,  Vegetation,  Seasonal,  Water 
chemistry.  Water  quality.  Rainfall-runoff  relation- 
ships, Sediments,  Particle  size.  Flow  rates. 
Discharge  measurement,  Watershed  management. 
Identifiers:  'Corey  Creek  Basin  (Pa.),  'Elk  Run 
Basin  (Pa.). 


Analysis  of  data  collected  from  two  small  agricul- 
tural basins  in  north-central  Pennsylvania  during 
the  period  May  1954  to  September  1967  indicates 
that  conservation  measures  reduced  the  quantity 
of  suspended  sediment  leaving  the  Corey  Creek 
basin  during  storms  in  the  growing  season.  Exten- 
sive soil  conservation  treatments  were  applied  in 
the  12.2-square-mile  Corey  Creek  basin,  but  only 
minor  treatments  were  applied  in  the  adjacent 
10.2-square-mile  Elk  Run  basin.  Treatments  in- 
cluded the  construction  of  ponds  and  diversion 
terraces  and  altering  land  use  by  such  measures  as 
establishing  permanent  hay  land  and  changing 
marginal  pasture  land  to  wood  lands.  Elk  Run 
basin,  which  is  topographically  and  hydrologically 
similar  to  the  Corey  Creek  basin,  was  used  as  an 
external  control  to  assist  in  detecting  and  evaluat- 
ing the  hydrologic  changes  in  Corey  Creek.  Trend 
analyses  of  data  from  both  basins  indicate  a  47- 
percent  decrease  in  sediment  discharge  from 
Corey  Creek  during  the  frequent  storms  that  occur 
in  the  May  to  October  growing  season.  Six  percent 
of  the  sediment  discharged  from  Corey  Creek  dur- 
ing the  period  of  this  investigation  (1954-67)  was 
discharged  during  these  frequent  growing-season 
storms.  The  remaining  94  percent  of  the  sediment 
was  discharged  during  the  November  to  April  dor- 
mant season  and  during  two  major  events  during 
the  growing  season,  one  October  1955  and  one 
May  1961.  No  decrease  in  sediment  discharge  was 
observed  for  these  events  or  for  this  period 
(Woodard-USGS) 
W72-04346 


MULTIPLE  LINEAR  CORRELATION  OF 
HYDROLOGIC  FACTORS  TO  ESTIMATE 
MINIMUM  FLOW  (PRIMENENIYE  MNOZ- 
HESTVENNOY  LINEYNOY  KORRELYATSH  K 
OTSENKE  FAKTOROV  I  RASCHETAM 
MINIMAL'  NOGO  STOKA), 
Gosudarstvennyi  Gidrologicheskii  Institut,  Lenin- 
grad (USSR). 
V.  P.  Gerasimenko. 

In:  Sbornik  rabot  po  gidrologii,  No  9;  Gosudarst- 
vennyy  Gidrologicheskiy  Institut,  Leningrad, 
Gidrometeoizdat,  p  52-61 ,  1 970.  3  tab,  9  ref. 

Descriptors:  'Hydrologic  data,  'Correlation  anal- 
ysis, 'Regression  analysis,  'Equations,  'Low 
flow,  Streamflow,  Runoff,  River  basins.  Forests, 
Saturated  soils.  Lakes,  Seasonal. 
Identifiers:  'USSR,  'West  Siberian  Lowland,  *Ob 
River,  'Minimum  flow,  Correlation  coefficients, 
Regression  coefficients,  Regionalization. 

The  method  of  multiple  linear  correlation  was 
proposed  to  compute  summer  minimum  flow  of 
rivers  in  the  West  Siberian  Lowland.  The  basic 
factors  responsible  for  summer  minimum  flow  are: 
(1)  size  of  basin  area;  (2)  total  moisture  content  of 
river  basins  described  in  terms  of  average  annual 
streamflow;  and  (3)  average  basin  altitude.  The  in- 
fluence of  waterlogged,  forested  and  lake-surface 
areas  on  summer  streamflow  was  negligible.  Nor- 
mal minimum  flow  was  used  as  the  dependent 
variable  and  the  physiographic  characteristics  of 
the  basins  as  independent  variables.  To  illustrate 
the  method  proposed,  minimum-flow  factors  were 
estimated  for  the  Ob  River  Basin  in  the  Lowland 
and  an  equation  was  obtained.  The  total  correla- 
tion coefficient  R  was  used  as  the  criterion  to 
identify  homogeneous  regions  on  the  basis  of 
minimum-flow  formation  conditions.  Minimum 
flow  computed  by  the  equation  agreed  well  with 
actual  values.  The  equation  derived  may  be  recom- 
mended for  hydrologic  computations  of  summer 
runoff  on  ungaged  rivers  of  the  West  Siberian 
Lowland.  (Josefson-USGS) 
W72-04361 


CHANGES  IN  THE  ELEVATION  OF  GREAT 
SALT  LAKE  CAUSED  BY  MAN'S  ACTIVITIES 
IN  THE  DRAINAGE  BASIN, 

Geological  Survey,  Salt  Lake  City,  Utah. 

G.  L.  Whitaker. 

Available    from    GPO,    Washington,    DC    20402, 

Price   S2.50.   Geological   Survey   Research    1971, 

Chapter  D,   Professional  Paper  750-D,   p   D187- 

D189,  1971.  3  fig,  1  ref. 
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Field  04— WATER  QUANTITY  MANAGEMENT  AND  CONTROL 
Group  4A— Control  of  Water  on  the  Surface 


Descriptors:  *Water  levels,  'Great  Salt  Lake, 
•Consumptive  use,  "Irrigation  water,  Evapotrans- 
piration,  Water  management  (Applied),  Evapora- 
tion, Utah,  Water  level  fluctuations. 

The  change  in  the  surface  elevation  of  Great  Salt 
Lake  caused  by  man's  consumptive  use  of  water 
in  the  drainage  basin  was  calculated  for  each  year 
since  1851,  and  the  calculated  changes  were  accu- 
mulated through  1965.  The  water-surface  elevation 
of  the  lake  in  1965  would  have  been  5.28  feet 
higher  than  the  observed  elevation  had  there  been 
no  consumptive  use  of  water  because  of  man's  ac- 
tivities in  the  drainage  basin.  (Knapp-USGS) 
W72-04370 


ESTIMATING  MAGNITUDE  AND  FREQUENCY 
OF  FLOODS  IN  WISCONSIN, 

Wisconsin  Geological  Survey,  Madison. 

D.  H.  Conger. 

Geological  Survey  Open-file  Report,  1971.  200  p, 

21  fig,  2  tab,  12ref. 

Descriptors:  'Flood  forecasting,  'Design  flood, 
♦Flood  control,  'Wisconsin,  'Hydrologic  data. 
Reviews,  Mathematical  studies.  Equations, 
Regression  analysis,  Maximum  probable  flood, 
Streamflow,  Stream  gages. 

Methods  are  provided  for  estimating  flood  charac- 
teristics of  Wisconsin  streams  needed  for  planning 
and  design,  and  flood  data  and  related  information 
available  on  the  streams  are  summarized.  In- 
dividual equations  are  presented  for  estimating 
flood  discharges  for  selected  recurrence  intervals 
up  to  a  25-yr  flood  for  drainage  areas  0.5  sq  mi  and 
larger,  a  50-yr  flood  for  drainage  areas  50  sq  mi 
and  larger.  A  ratio  method  is  used  for  estimating  a 
50-yr  flood  for  drainage  areas  0.5  to  20  sq  mi.  The 
equations  were  defined  from  multiple  regression 
analysis  of  flood  peak  records  and  basin  charac- 
teristics for  119  continuous-record  gaging  stations 
and  114  crest-stage  partial-record  stations  in 
Wisconsin  and  adjoining  States.  Solution  of  a 
hypothetical  problem  is  given  for  using  the  flood- 
frequency  equations.  Graphs  are  presented  for 
solution  of  flood  discharges  on  regulated  streams 
where  the  formulas  are  not  applicable.  Flood- 
frequency  characteristics  (2-year  flood  to  100-year 
flood)  and  drainage  basin  characteristics  for  sta- 
tions used  in  the  multiple  regression  are  presented. 
(Woodard-USGS) 
W72-04380 

HONEY  HILL:  A  SYSTEMS  ANALYSIS  FOR 
PLANNING  THE  MULTIPLE  USE  OF  CON- 
TROLLED WATER  AREAS, 

Harvard  Univ.,  Cambridge,  Mass.  Dept.  of  Land- 
scape Architecture. 

For  primary  bibliographic  entry  see  Field  06A. 
W72-04544 


A  CONTINUOUS  STORAGE  MODEL  WITH  AL- 
TERNATING RANDOM  INPUT  AND  OUTPUT, 

Indian  Inst,  of  Tech.,  Madras.  Dept.  of  Mathe- 
matics. 
For  primary  bibliographic  entry  see  Field  06A. 

W72-04547 


PROBLEMS  OF  ENGINEERING  HYDROLOGY 
(VOPROSY  INZHENERNOY  GIDROLOGII). 

Gosudarstvennyi  Gidrologicheskn  Institut,  Lenin- 
grad (USSR). 

For  primary  bibliographic  entry  see  Field  02h. 
W72-04678 

ESTIMATION  OF  PROBABILITY  DISTRIBU- 
TION PARAMETERS  OF  ANNUAL  STREAM- 
FLOW  IN  THE  USSR  (OB  OTSENKE 
PARAMETROV  RASPREDELENIYA 

VEROYATNOSTEY  GODOVOGO  STOKA  REK 
SSSR) 

Gosudarstvennyi  Gidrologicheskii  Institut,  Lenin- 
grad (USSR). 

For  primary  bibliographic  entry  see  Field  02E. 
W72-04683 


PATTERNS  OF  SUCCESSION  OF  DRY  AND 
WET  YEARS  AS  A  BASIS  FOR  COMPUTING 
STREAMFLOW  REGULATION  (ZAKONOMER- 
NOSTI  CHEREDOVANIYA  MALOVODNYKH  I 
MNOGOVODNYKH  LET  KAK  OSNOVA 
RASCHETOV  REGULIROVANIYA  RECHNOGO 
STOKA), 

Gosudarstvennyi  Gidrologicheskii  Institut,  Lenin- 
grad (USSR). 

For  primary  bibliographic  entry  see  Field  02E. 
W72-04684 


EFFECTS  OF  RESERVOIR  OPERATING  POL- 
ICY ON  RECREATION  BENEFITS, 

Virginia    Polytechnic     Inst,     and     State    Univ., 

Blacksburg.  Dept.  of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  06D. 

W72-04697 

4B.  Groundwater  Management 


A  FINITE  DIFFERENCE  METHOD  FOR  UN- 
STEADY FLOW  IN  VARIABLY  SATURATED 
POROUS  MEDIA:  APPLICATION  TO  A  SINGLE 
PUMPING  WELL, 

Nevada  Univ.,  Reno.  Center  for  Water  Resources 

Research. 

For  primary  bibliographic  entry  see  Field  02F. 

W72-04163 


The  groundwater  resources  study  area  in  western 
Twin  Falls  and  eastern  Owyhee  counties,  Idaho  in- 
cludes approximately  300  square  miles  and  is  com- 
posed of  three  geographic  features:  the  Sake  River 
canyon,  the  Salmon  Falls  Creek  canyon,  and  a 
rolling  plain.  Surface  drainage  is  to  the  Snake 
River  and  Salmon  Falls  Creek.  The  evelopment  of 
the  groundwater  resource  has  been  primarily  for 
irrigation.  Approximately  33  producing  irrigation 
wells  have  been  drilled.  Most  wells  are  less  than 
1,000  feet  deep.  Transmissibility  of  the  aquifers 
varies  from  3,800  to  840,000  gallons  per  day  per 
foot.  The  depth-to-water  ranges  from  approxi- 
mately 72  to  448  feet  below  land  surface,  and  the 
yield-to-wells  varies  from  339  to  approximately 
3,000  gallons  per  minute.  Water-level  fluctuations 
show  declines  of  from  3  to  17  feet  per  year  for  a 
long  term  period.  Water-level  declines  for  the 
period  April  1969  to  March  1970  were  over  27  feet. 
Water  levels  have  risen  slightly  in  the  northern 
portion  of  the  study  area.  Most  water  is  suitable 
for  both  domestic  and  irrigation  usage.  Only  three 
wells  do  not  meet  U.S.  Public  Health  drinking 
water  standards.  The  Department  of  Water  Ad- 
ministration has  70  active  permits  and  licenses  on 
file  for  a  appropriation  of  groundwater  in  the  Blue 
Gulch  area.  These  permits  represent  a  potential 
w  ithdrawal  of  409  cubic  feet  per  second  for  the  ir- 
rigation of  29,140  acres  of  land.  The  major 
development  has  occurred  in  the  southeastern  por- 
tion of  the  area.  (Woodard-USGS) 
W72-04175 


GEOTHERMAL  POWER, 

J.  Barnea. 

Scientific   American,   Vol   226.   No    1.   p   70-77, 

January  1972.  8  photo. 

Descriptors:  'Geothermal  studies.  'Thermal 
powerplants,  'Thermal  water,  'Streams,  Reviews, 
Earth  pressure.  Pore  pressure,  Geophysics. 
Borehole  geophysics.  Thermal  properties, 
Geysers.  Hot  springs.  Subsurface  w  aters. 
Identifiers:  'Geothermal  energy. 

Information  is  presented  to  describe  the  condi- 
tions and  methods  of  exploiting  geothermal  energy 
(steam  and  hot  water)  in  several  geophysical  en- 
vironments throughout  the  world.  Natural  un- 
derground reservoirs  of  steam  and  hot  water  are 
being  tapped  on  a  significant  scale.  The  heat  of 
many  geothermal  reservoirs  comes  from  a  large 
body  of  molten  rock  that  has  been  pushed  up  into 
the  earth's  crust  from  great  depths  by  geologic 
forces.  Where  the  hot  water  can  escape  through  a 
fissure  it  begins  to  boil,  and  part  of  it  flashes  off  as 
steam.  The  geothermal  energy  can  be  tapped  by  a 
well  driven  into  the  fissure  or  down  to  the  porous 
layer.  In  1904  the  first  electricity  plant  powered  by 
tapped  steam  was  built  in  a  steam  field  in  northern 
Italy  now  known  as  the  Larderello  field.  Other 
projects  of  natural  steam  or  hot  water  for  power, 
industrial  purposes  and  heating  were  developed  in 
Japan,  Hungary,  the  U.S.S.R.,  Iceland,  New  Zea- 
land and  esewhere.  In  the  U.S.  the  first  geothermal 
power  plant,  of  12,500-kilowatt  capacity,  was 
commissioned  in  1960  on  the  Geysers  field,  which 
is  by  far  the  largest  field  yet  discovered  in  the 
world.  (Woodard-USGS) 
W72-04172 


GROUND-WATER  RESOURCE  OF  THE  BLUE 
GULCH  AREA  IN  EASTERN  OWYHEE  AND 
WESTERN  TWIN  FALLS  COUNTIES,  IDAHO, 

Idaho  Dept.  of  Water  Administration.  Boise. 
S.  L.  Chapman,  and  D.  R.  Ralston. 
Idaho  Department  of  Water  Administration  Water 
Information  Bulletin  No  20,  November  1970.  36  p. 
18  fig,  2  tab,  11  ref. 

Descriptors:     'Water     resources     development. 

•Groundwater.  'Irrigation,  'Water  wells.  "Idaho, 

Hydrogeology,  Aquifers,  Aquifer  characteristics. 

Water  vield.  Water  quality.  Hydrologic  data.  Data 

collections.         Transmissivity,         Groundwater 

recharge. 

Identifiers:  'Blue  Gulch  Area  (Idaho). 


APPLICATION  OF  BOREHOLE  GEOPHYSICS 
TO  WATER-RESOURCES  INVESTIGATIONS, 

Geological  Survey,  Washington,  D.C. 
W.  S.  Keys,  and  L.  M.  MacCary. 
For  sale  by  the  Superintendent  of  Documents, 
U.S.  Govt.  Printing  Office,  Washington  D.  C. 
20402  Price  SI. 75.  Geological  Survey  Techniques 
of  Water-Resources  Investigations,  Book  2,  Col- 
lection of  Environmental  Data,  Chapter  El,  1971. 
126  p,  75  fig,  6  tab,  120  ref. 

Descriptors:  'Groundwater,  'Borehole 

geophysics,  "Wells,  'Subsurface  investigations. 
•Logging  (Recording),  Methodology,  Drill  holes. 
Drilling.  Petrography,  Instrumentation,  Electrical 
well  logging.  Radioactive  well  logging. 
Identifiers.  'Logging  techniques.  Acoustic 
logging.  Caliper  logging.  Temperature  logging. 
Fluid-movement  logging.  Fluid-conductivity 
logging. 

This  manual  is  intended  to  be  a  guide  for  hydrolo- 
gists  using  borehole  geophysics  in  groundwater 
studies.  The  emphasis  is  on  the  application  and  in- 
terpretation of  geophysical  well  logs.  Logging 
techniques  are  described  that  have  been  utilized 
within  the  Water  Resources  Division  of  the  U.S 
Geological  Survey,  and  those  used  in  petroleum 
investigations  that  have  potential  application  tc 
hydrologic  problems.  Numerous  examples  of  log; 
are  used  to  illustrate  applications  and  mterpreta 
tion  in  various  groundwater  environments.  The  in 
terrelations  between  various  types  of  logs  an 
discussed  and  the  following  aspects  are  describee 
for  each  of  the  important  logging  techniques:  prin 
ciples  and  applications,  instrumentation,  calibra 
tion  and  standardization,  radius  of  investigation 
and  extraneous  effects.  (Woodard-USGS) 
W72-04203 


CHEMICAL  ANALYSES  OF  GROUND  W  ATEI 
IN  THE  POWDER  RIVER  BASIN  AND  AD 
JACENT    AREAS.    NORTHEASTERN    \\  YOM 

Geological  Survey.  Cheyenne.  Wyo  Wate 
Resources  Div.  ..«,- 

For  primary  bibliographic  entry  see  Field  O.K. 
W72-04205' 

GEOLOGY  OF  THE  COMPACTING  DEPOSIT 
IN  THE  LOS  BANOS-KETTLEMAN  CITY  SLB 
SIDENCE  AREA.  CALIFORNIA, 

Geological  Survey.  Washington.  DC. 

For  primary  bibliographic  entry  see  Field  02F. 
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WATER  QUANTITY  MANAGEMENT  AND  CONTROL— Field  04 
Effects  on  Water  of  Man's  Non-Water  Activities — Group  4C 


W72-04331 


GROUND  WATER  IN  SANTA  BARBARA  AND 
SOUTHERN  SAN  LUIS  OBISPO  COUNTIES, 
CALIFORNIA,  SPRING  1968  TO  SPRING  1969, 

Geological    Survey,    Menlo    Park,    Calif.    Water 

Resources  Div. 

J.  W.  Warner. 

Geological  Survey  Open-file  Report,  August  30, 

1971.  24  p,  7  fig,  3  tab,  7  ref. 

Descriptors:  *Groundwater,  *Water  wells, 
•Hydrologic  data,  'Data  collections,  'California, 
Water  supply,  Water  yield.  Water  quality,  Chemi- 
cal analysis,  Hydrogeology,  Water  level  fluctua- 
tions, Pumping,  Withdrawal,  Groundwater 
recharge.  Aquifers. 

Identifiers:  'Groundwater  resources,  *Santa  Bar- 
bara County  (Calif),  *San  Luis  Obispo  County 
(Calif). 

Groundwater  pumpage  in  Santa  Barbara  and 
southern  San  Luis  Obispo  Counties,  California, 
changed  only  slightly  from  that  of  1967.  Pumpage 
was  slightly  greater  in  some  areas  and  slightly  less 
in  others.  However,  Cuyama  Valley  subunit  had  a 
substantial  decrease  in  pumpage — about  11,400 
acre-feet.  Water  levels  rose  in  most  areas.  This  is 
attributed  to  recharge  from  the  abnormally  heavy 
precipitation  that  occurred  during  the  storms  of 
January  and  February  1969.  The  Santa  Maria  and 
Sisquoc  subunits  had  the  largest  groundwater 
storage  increase-about  63,000  acre-feet.  The 
Santa  Ynez  subunit  also  had  a  substantial  in- 
crease-about 27,000  acre-feet.  Precipitation  ex- 
ceeded the  long-term  average.  Precipitation  at 
Santa  Barbara  was  30.52  inches,  170  percent  of  the 
102-year  average;  precipitation  at  Santa  Maria  was 
21.27  inches,  155  percent  of  the  84-year  average. 
The  sulfate  and  dissolved-solids  content  in  most  of 
the  water  samples  were  in  excess  of  the  limits 
recommended  for  drinking  water  by  the  U.S. 
Public  Health  Service  (1962).  A  zone  of  high- 
nitrate  concentration  in  groundwater  surrounds 
the  Santa  Maria  sewage-disposal  plant,  about  4 
miles  west  of  Santa  Maria.  Nitrate  concentrations 
in  the  water  from  the  wells  sampled  ranged  from 
40  to  56  mg/liter.  There  was  no  indication  of  intru- 
sion of  sea  water  along  the  coast.  (Woodard- 
USGS) 
W72-04339 


GROUND-WATER     RESOURCES    OF    MONT- 
GOMERY COUNTY,  PENNSYLVANIA, 

Geological    Survey,    Washington,    D.C.    Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  02F. 

W72-04345 


THE  EFFECT  OF  UNLINED  TREATED 
SEWAGE  STORAGE  PONDS  ON  WATER 
QUALITY  IN  THE  OGALLALA  FORMATION, 

Texas  Tech.  Univ.,  Lubbock.  Water  Resources 

Center. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-04349 


RELATIONSHIP  BETWEEN  GROUND-WATER 
LEVELS  AND  QUALITY  IN  SHALLOW  OBSER- 
VATIONS WELLS,  MUDDY  CREEK  BASIN, 
SOUTHEASTERN  YORK  COUNTY,  PENNSYL- 
VANIA, 

Geological  Survey,  Harrisburg,  Pa. 
For  primary  bibliographic  entry  see  Field  02K. 
W72-04373 


RESULTS  OF  SUBSURFACE  EXPLORATION  IN 
THE  MID-ISLAND  AREA  OF  WESTERN  SUF- 
FOLK COUNTY,  LONG  ISLAND,  NEW  YORK, 

Geological  Survey,  Mineola,  N.Y. 
ISoren. 

Long  Island  Water  Resources  Bulletin  No  1,  Suf- 
folk County  Water  Authority,  March  1971.  60  p,  6 
fig,  6  plates,  3  tab,  22  ref . 


Descriptors:  *Water  resources  development, 
'Groundwater,  'Water  supply,  'Water  quality, 
'New  York,  Water  yield,  Withdrawal,  Ground- 
water recharge,  Hydrologic  budget,  Hydrologic 
data,  Aquifers,  Aquifer  characteristics, 
Hydrogeology,  Chemical  analysis,  Data  collec- 
tions, Future  planning  (Projected),  Water  users. 
Identifiers:  'Suffolk  County  (N  Y),  'Long  Island 
(NY). 

The  results  of  a  program  of  test  drilling  and  data 
collection  in  the  mid-island  area  of  western  Suf- 
folk Country,  Long  Island,  New  York  show  that 
the  area  is  underlain  by  thick  unconsolidated 
aquifers  of  moderate  to  high  permeability,  the 
water  in  the  aquifers  is  of  good  quality  for 
domestic  and  industrial  uses,  and  that  additional 
high-yield  wells  can  be  developed  in  the  area. 
Groundwater  pumping  in  the  area  has  increased 
greatly  to  maintain  adequate  supplies  for  the  grow- 
ing population.  In  1968,  about  33  mgd  was 
pumped,  about  2.5  times  the  average  pumpage  in 
1958.  The  water  table  in  most  of  the  area  has 
declined  significantly,  mostly  as  a  result  of 
groundwater  pumping.  From  1903  to  1968,  the 
water-table  decline  ranged  from  about  10  feet  in 
the  eastern  and  central  parts  of  the  area,  to  about 
30  feet  in  the  western  part.  Most  of  the  decline  ap- 
parently occurred  in  the  last  two  decades.  Part  of 
the  decline  was  caused  by  drought  from  1962-66. 
The  decline  of  the  water  table  reflects  the  loss  of 
50-70  billion  gallons  of  groundwater  from  storage. 
Groundwater  levels  will  continue  to  decline  in  the 
area  unless  net  groundwater  withdrawals  are 
decreased  or  recharge  is  increased.  Declining 
groundwater  levels  will  be  accompanied  by 
decreased  stream  and  subsurface  outflow  toward 
the  sea  and  by  salt-water  intrusion  into  the  aquifer. 
(Woodward-USGS) 
W72-04401 


INFILL  OF  NUCLEAR  RUBBLE  CHIMNEYS  BY 
GROUND  WATER, 

Teledyne  Isotopes,  Palo  Alto,  Calif. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-04451 


GROUND-WATER     RESOURCES    OF    CHAM- 
BERS AND  JEFFERSON  COUNTIES,  TEXAS, 

Geological  Survey,  Houston,  Tex. 

For  primary  bibliographic  entry  see  Field  02F. 

W72-04517 


GROUND-WATER  RESOURCES  OF  CASS  AND 
MARION  COUNTIES,  TEXAS, 

Geological  Survey,  Austin,  Tex. 

For  primary  bibliographic  entry  see  Field  02F. 

W72-04518 


DATA  FOR  WELLS  IN  THE  MODESTO- 
-MERCED  AREA,  SAN  JOAQUIN  VALLEY, 
CALIFORNIA, 

Geological    Survey,    Menlo    Park,    Calif.    Water 

Resources  Div. 

G.  O.  Balding,  and  R.  W.  Page. 

Geological  Survey  Open-file  Report,  1971.  122  p,  3 

fig,  65  map,  4  tab. 

Descriptors:  'Water  wells,  'Hydrologic  data, 
'Data  collections,  'Logging  (Recording),  'Califor- 
nia, Groundwater,  Water  yield,  Drawdown, 
Chemical  analysis,  Water  users,  Water  levels. 
Depth. 

Identifiers:  'Water  well  inventory,  'San  Joaquin 
Valley  (Calif). 

Between  September  1970  and  May  1971,  859  wells 
were  canvassed  by  the  U.S.  Geological  Survey  in 
the  Modesto-Merced  area  which  covers  about 
1 ,800  square  miles  in  eastern  Merced  and 
Stanislaus  Counties  in  the  northeastern  portion  of 
the  San  Joaquin  Valley,  California.  The  locations 
of  the  wells  are  shown  on  maps.  Tables  of  data  in- 
clude use  of  wells,  depth  of  well,  diameter  of  cas- 
ing, yield,  drawdown,  and  chemical  analyses  of 


water.  In  addition,  a  table  lists  the  well  numbers  of 
over  1 ,600  wells  in  the  area  canvassed  by  the  Sur- 
vey in  the  last  20  years.  (Woodard-USGS) 
W72-04519 


WATER  IN  THE  ECONOMY  OF  THE  JACKSON 
PURCHASE  REGION  OF  KENTUCKY, 

Geological  Survey,  Louisville,  Ky. 

For  primary  bibliographic  entry  see  Field  03E. 

W72-04520 


EFFECTS    OF    AGRICULTURAL    PRACTICES 
ON  AQUIFERS, 

North   Carolina   State   Univ.,  Raleigh.   Dept.   of 

Biological  and  Agricultural  Engineering. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-04633 


MATHEMATICAL    ANALYSIS    OF    GROUND- 
WATER RECHARGE, 

Arizona  Univ.,  Tucson.  Dept.  of  Agricultural  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  02F. 
W72-04652 


GROUND-WATER  POLLUTION  AND  SANITA- 
RY LANDFILLS--A  CRITICAL  REVIEW, 

Marquette  Univ.,  Milwaukee,  Wis.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-04654 


WATER  DIVERSIONS  TO  THE  NORTH  AMER- 
ICAN PRAIRIES, 

Texas  Tech  Univ.,  Lubbock.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  03B. 
W72-04693 

4C.  Effects  on  Water  of 
Man's  Non- Water 
Activities 


STUDIES  IN  THE  APPLICATION  OF  DIGITAL 
SIMULATION  TO  URBAN  HYDROLOGY, 

Hydrocomp  International,  Palo  Alto,  Calif. 
For  primary  bibliographic  entry  see  Field  02A. 
W72-04123 


THE  EFFECTS  OF  LAND  USE  CHANGE  ON 
THE  HYDROLOGY  OF  AN  URBAN 
WATERSHED, 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-04126 


THE  PEACHTREE  CREEK  WATERSHED  AS  A 
CASE  HISTORY  IN  URBAN  FLOOD  PLAIN 
DEVELOPMENT, 

Georgia  Inst,  of  Tech.,  Atlanta.  Environmental 

Resources  Center. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-04127 


SEDIMENT  TRANSPORT  BY  STREAMS  IN 
THE  SNOHOMISH  RIVER  BASIN,  WASHING- 
TON, OCTOBER  1967-JUNE  1969, 

Geological      Survey,     Tacoma,      Wash.      Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  02J. 

W72-04337 


METHOD   OF  RATING   FLOW   IN   A   STORM 
SEWER, 

Geological  Survey,  Mineola,  N.  Y. 

For  primary  bibliographic  entry  see  Field  07B. 

W72-04363 
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ANNUAL  COMPILATION  AND  ANALYSIS  OF 
HYDROLOGIC  DATA  FOR  URBAN  STUDIES 
IN  THE  HOUSTON,  TEXAS  METROPOLITAN 
AREA,  1969, 

Geological      Survey,      Houston,      Tex.      Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-04381 

RAINFALL-RUNOFF  INVESTIGATIONS  IN 
THE  DENVER  METROPOLITAN  AREA, 
COLORADO, 

Geological  Survey,  Denver,  Colo. 
D.  D.  Gonzalez,  and  G.  L.  Ducret,  Jr. 
Geological  Survey  Open-file  Report  71003,  Sep- 
tember 1971.  27  p,  3  fig,  2  tab,  16  ref . 

Descriptors:  'Rainfall-runoff  relationships,  'Ur- 
banization, 'Colorado,  'Storm  runoff,  Model  stu- 
dies, Routing,  Stage-discharge  relations,  Unit 
hydrographs.  Frequency  analysis,  Floods,  Hydro- 
graphs,  Data  collections,  Rational  formula,  Depth- 
area-duration  analysis. 
Identifiers:  'Denver  (Colo),  'Urban  hydrology. 

Definition  of  the  magnitude  and  frequency  of 
floods  on  small  urbanized  watersheds  in  the 
Denver  metropolitan  area  requires  the  collection 
and  analysis  of  rainfall-runoff  data  needed  to 
synthesize  long-term  runoff  records  from 
precipitation  records.  Hydrologic  models  and 
synthetic  unit  hydrographs  are  the  primary  analyti- 
cal methods  used  in  the  study.  Analytical  applica- 
tions of  the  rational  method  are  also  investigated. 
Dual-digital  recorders  provide  the  detailed  records 
of  rainfall  and  runoff  required  in  a  form  con- 
venient for  computer  translation  and  tabulation. 
(Knapp-USGS) 
W72-04513 


ANNUAL  COMPILATION  AND  ANALYSIS  OF 
HYDROLOGIC  DATA  FOR  URBAN  STUDIES 
IN  THE  DALLAS,  TEXAS  METROPOLITAN 
AREA,  1969, 

Geological  Survey,  Fort  Worth,  Tex. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-04661 


Identifiers:  'Polychlorinated  biphenyls,  'Plasma 
chromatography,  Mass  spectrometry,  Plasma- 
grams,  Electron  capture  gas  chromatography. 

The  use  of  plasma  chromatography  in  identifica- 
tion of  polychlorinated  biphenyls  is  described. 
PCB  crystals  weighing  less  than  0.1  mg  were 
placed  in  the  sample  holder  and  heated  slowly. 
When  enough  vapor  was  present  to  obtain  an  in- 
strument response,  the  holder  was  removed  and 
replaced  with  an  empty  one.  Samples  admitted  in 
this  manner  could  be  used  for  several  hours'  data 
taking.  Plasmagrams  were  taken  about  30  minutes 
after  introduction.  Both  positive  and  negative 
plasmagram  patterns  were  obtained  for  PCB  com- 
pounds containing  1  to  10  chlorine  atoms.  The 
plasmagrams  gave  characteristic  qualitative  data. 
Negative  response  increased  with  the  degree  of 
chlorine  substitution  of  the  PCB.  A  correspon- 
dence between  relative  electron-capture  detector 
responses  and  the  intensity  of  the  PCB-ion  com- 
plexes in  the  negative  plasmagrams  was  observed. 
(Mortland-Battelle) 
W72-04129 


4D.  Watershed  Protection 


THE  FLOOD  PLAIN  AS  A  RESIDENTIAL  CHO- 
ICE-RESIDENT ATTITUDES  AND  PERCEP- 
TIONS AND  THEIR  IMPLICATIONS  TO 
FLOOD  PLAIN  MANAGEMENT  POLICY, 

Georgia   Inst,  of  Tech.,  Atlanta.  Environmental 

Resources  Center. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-04124 


REMEDIAL  FLOOD  PLAIN  MANAGEMENT  AS 
THE  FOCUS  FOR  AN  EXPERIMENT  IN  INTER- 
DISCIPLINARY TEAM  RESEARCH, 

Georgia  Inst,  of  Tech.,  Atlanta.  Environmental 
Resources  Center.  ,jn<-D 

For  primary  bibliographic  entry  see  Field  06B. 
W72-04125 

05.  WATER  QUALITY 
MANAGEMENT  AND 
PROTECTION 

5A.  Identification  of  Pollutants 


PLASMA  CHROMATOGRAPHY  OF  THE 
POLYCHLORINATED  BIPHENYLS, 

Waterloo  Univ.  (Ontario). 

F.  W.Karasek. 

Analytical  Chemistry,  Vol  43,  No  14,  p  1982-1986. 

December  1971.  6  fig,  2  tab.  16  ref. 

Descriptors:  'Chromatography,  'Spectrometers, 
Chlorine,  Analytical  techniques.  Pollutant  identifi- 
cation. 


THE  DETERMINATION  OF  TRACE  ELE- 
MENTS IN  BRINE  BY  ATOMIC  ABSORPTION, 

Kansas  State  Geological  Survey,  Lawrence. 

O.K.Galle. 

Applied  Spectroscopy,  Vol  25,  No  6,  p  664-667, 

1971.  5  tab,  4  ref. 

Descriptors:  'Brines,  'Separation  techniques, 
•Trace  elements.  Manganese,  Iron,  Cobalt. 
Copper,  Heavy  metals,  Hydrogen  ion  concentra- 
tion, Resins,  Calcium,  Magnesium,  'Spec- 
trophotometry, Chelation,  Water  analysis, 
Analytical  techniques,  Sodium.  Pollutant  identifi- 
cation. 

Identifiers:  'Atomic  absorption  spec- 
trophotometry. Nickel.  Zinc,  Lead,  Ammonium 
chloride.  Ion-exchange  resin,  Strontium,  Chemical 
interference.  Sample  preparation. 

An  atomic  absorption  technique  is  described  for 
determining  trace  metals  (Mn,  Fe,  Co,  Ni,  Cu,  Zn, 
and  Pb)  and  alkaline  earths  (Ca.  Mg,  and  Sr)  in 
brines.  In  separating  metals  for  analysis.  200  ml  of 
brine  are  passed  through  a  column  of  Dowex  A-l 
chelating  resin  to  concentrate  the  elements.  Am- 
monium chloride  is  used  to  adjust  the  resin  pH  to 
4.5,  which  allows  the  resin  to  retain  trace  metals 
while  allowing  sodium  and  other  alkali  metals  to 
pass  through.  The  metals  are  then  eluted  with  IN 
HC1  to  a  final  volume  of  50  ml  and  their  concentra- 
tion determined  by  atomic  absorption.  The  analy- 
sis for  alkaline  earths  is  similar.  Trace  elements 
were  successfully  extracted  from  200  to  300  ml  of 
solution  in  a  single  pass  through  resin.  When  com- 
pared to  other  methods,  the  ability  to  concentrate 
the  elements  into  smaller  volumes  is  of  particular 
advantage.  Another  advantage,  particularly  for 
separating  Ca,  Mg,  and  Sr,  is  the  removal  of  sodi- 
um interference.  On  the  other  hand,  large  concen- 
trations of  iron  (100  ppm  or  greater)  cause  some 
problems  in  not  allowing  adequate  concentration 
of  the  trace  elements.  (Mortland-Battelle) 
W72-04130 


NEGATIVE  ION  MASS  SPECTRA  OF  SOME 
PESTICIDAL  COMPOUNDS, 

Agricultural    Research    Service,    Beltsville,    Md. 

Human  Nutrition  Research  Div. 

P.  C.  Rankin. 

Journal  of  the  Association  of  Official  Analytical 

Chemists,  Vol  54,  No  6,  p  1340-1348.  November 

1971.  24  fig,  1  tab,  15  ref. 

Descriptors:  'Carbamate  pesticides,  'Spectrome- 
ters, 2  4  5-T,  Chlorine,  'Pesticides,  Analytical 
techniques.  Ions,  Spectrophotometry,  Chlorinated 
hydrocarbon  pesticides.  'Carbamate  pesticides. 
Pollutant  identification. 

Identifiers:  'Negative  ion  mass  spectrometry. 
'Mass  spectrometry,  Carbaryl,  Banal,  Bay  37344, 
Zutran,  Bay  44646,  Bay  39007,  IPC,  CIPC,  Isolan. 
Dimetilan.  Pyramat,  Temik.  Temik  sulfoxide. 
Methyl  parathion.  Ethyl  parathion.  Dimethoate. 


Ronnel,     Lindane,     Bromine,     Chemical     inter- 
ference, Mass  spectra. 

The  negative  ion  mass  spectra  of  several  pesticidal 
compounds  were  studied  to  determine  the  suita- 
bility of  this  technique  for  structural  analysis.  A 
Perkin-Elmer-Hitachi  RMU-6E  mass  spectrome- 
ter was  used.  Liquid  samples  were  placed  in  the  in- 
strument with  a  heated  glass  inlet  system;  solids 
were  inserted  directly  with  a  solids  probe.  High 
sample  pressures  (.000008  to  .00003  torT)  were 
necessary  because  the  electron  multiplier  used  has 
a  gain  of  ca  2500.  An  accelerating  voltage  of  3.6  kv 
provided  increased  sensitivity  but  could  not  be 
used  routinely  because  of  high  voltage  arcing  and 
the  limited  m/e  range.  The  fragmentation  patterns 
of  the  compounds  studied  were  generally  uncom- 
plicated and  were  typified  by  a  lack  of  rearrange- 
ment ions.  However,  the  absence  of  a  significant 
molecular  ion  presented  a  serious  disadvantage,  as 
in  identifying  classes  of  compounds.  It  is  con- 
cluded that  the  negative  ion  technique  might  be 
useful  for  analyzing  pesticide  mixtures,  particu- 
larly the  carbamate  compounds  because  of  the 
relatively  intense  characteristic  fragment  ion 
present  in  most  of  the  spectra.  However,  the 
presence  of  chlorine  or  bromine  will  probably 
cause  difficulties.  (Mortland-Battelle) 
W72-04131 


ANALYSIS  OF  BLENDS  OF  MIXTURES  USING 
MULTIVARIATE  STATISTICS, 

Oregon  State  Univ.,  Corvallis. 
S  C  Elliot,  N.  A.  Hartmann,  and  S.J.  Hawkes. 
Analytical  Chemistry,  Vol  43,  No  14,  p  1938-1939. 
December  1971. 6  ref. 

Descriptors:  'Pollutant  identification,  'Gas  chro- 
matography, 'Oil  wastes,  Computer  programs. 
•Statistical  methods.  Chromatography.  Analytical 
techniques.  Waste  identification. 
Identifiers:  'Mixtures,  'Analysis  of  variance.  Oil 
characterization,  Oil  spills. 

A  mathematical  method  is  described  for  analyzing 
blends  of  essential  oils,  petroleum  product*,  or 
other  natural  extracts  by  multivariate  statistics. 
Library  computer  routines  are  used  in  the  calcula- 
tions. Original  mixtures  may  be  analyzed  if  a  suffi- 
cient quantity  of  analytical  data,  such  as  are 
produced  by  chromatographic  analysis,  is 
analyzed.  In  using  the  method  it  is  necessary  to  as- 
sume that  the  original  mixtures  blend  linearly. 
Hypothetical  blends  of  peppermint  oils  and  hop 
oils  computed  from  published  data  were  analyzed 
by  this  method,  and  the  origins  of  the  original  oils 
in  blends  of  up  to  four  oils  were  successfully 
determined  and  identified.  It  is  suggested  that  the 
method  is  applicable  to  analysis  of  pollutant  oil 
slicks.  (Holoman-Battelle) 
W72-04132 

FERTILIZER  NITROGEN:  CONTRIBUTION  TO 
NITRATE  IN  SURFACE  WATER  IN  A  CORN 
BELT  WATERSHED, 

Washington  Univ..  St.  Louis,  Mo.  Center  for  the 

Biology  of  Natural  Systems. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-04133 

ACCUMULATION  AND  DISTRIBUTION  OF 
CHLORINATED  HYDROCARBONS  IN  CUL- 
TURES OF  (CHLOROPHYCEAE), 

Lund  Univ.  (Sweden).  Dept.  of  Animal  Ecology. 

A.  Sodergren. 

Oikos,  Vol  22.  p  215-220,  1971.  7fig,  1  tab.  20 ref. 

Descriptors:  'Chlorinated  hydrocarbon  pesticides. 
•Pesticide  residues.  'Algae.  Chlorophyta.  Chlore  - 
la.  Toxicity,  Water  analysis.  Absorption.  Cul- 
tures, DDT,  Analytical  techniques.  Biomass.  Gas 
chromatography,  Centrifugation.  Pesticides. 
Bioassay,  Distribution  patterns.  Chromatography. 
Growth  rates,  Pollutant  identification. 
Identifiers:  'Chlorella  pyrenoidosa.  Lindane,  p  p  - 
DDE,  Clophen  A  50,  Electron  capture  gas  chro- 
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matography,  Polychlorinated  biphenyls.  Biologi- 
cal magnification,  Chlamydomonas,  Metabolites, 
Haematocrit  tube. 

The  accumulation  and  distribution  of  lindane, 
p,p'-DDE  and  Clophen  A  50  (PCB)  have  been  stu- 
died in  continuous  flow  cultures  of  Chlorella  pyre- 
noidosa  Chick.  In  estimating  the  cell  volumes  of 
algae  in  the  culture  a  technique  has  been 
developed  using  centrifugation  in  a  modified  hae- 
matocrit tube.  The  number  of  cells  in  the  culture 
was  calculated  by  calibrating  the  cell  volumes  ver- 
sus the  cell  counts.  Samples  of  algae,  air,  and 
water  from  within  the  culture  system  were 
analyzed  for  residues  of  the  chlorinated  hydrocar- 
bon pesticides  on  a  Varian  Aerograph  204  gas 
chromatograph  with  an  electron  capture  detector. 
It  was  found  that:  (1)  Lindane  was  accumulated  by 
the  algae  but  was  also  distributed  in  the  water  and 
air  of  the  culture.  (2)  p,p'-DDE  and  Clophen  A  50 
were  taken  up  by  the  algae  to  a  great  extent  and 
only  a  small  part  remained  in  the  water.  At  the  end 
of  the  experiments  82  percent  and  88  percent 
respectively  of  p,p'-DDE  and  Clophen  A  50  were 
accumulated  by  the  algae.  (3)  In  the  experiements 
there  were  no  disturbances  of  the  growth  rate  of 
the  cultured  alga  due  to  the  presence  of  the  test 
substance.  The  uptake  and  distribution  of  the 
pesticides  within  the  culture  system  and  the  rela- 
tionship between  cell  volumes  and  cell  counts  are 
shown  graphically.  (Holoman-Battelle) 
W72-04134 


A    METHOD     FOR     THE    DETECTION     AND 
QUANTITATIVE  ESTIMATION  OF 

SUBLETHAL  POISONING  IN  LIVING  FISH, 

Uppsala  Univ.  (Sweden).  Inst,  of  Zoophysiology. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-04135 


DETERMINATION  OF  TRACE  CONCENTRA- 
TIONS OF  MERCURY  IN  ENVIRONMENTAL 
WATER  SAMPLES, 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Aiken,  S.C. 

Savannah  River  Lab. 

P.  E.  Doherty,  and  R.  S.  Dorsett. 

Analytical  Chemistry,  Vol  43,  No  13,  p  1887-1888, 

November  1971.  I  fig,  1  tab,  4  ref. 

Descriptors:  'Spectrophotometry,  Heavy  metals. 
Electrolysis,  Cathodes,  Analytical  techniques. 
Ions,  Electrodes,  Water  analysis,  Separation 
techniques.  Pollutant  identification. 
Identifiers:  *Mercury,  'Atomic  absorption  spec- 
trophotometry, Organomercurial  compounds, 
Electrodeposition,  Detection  limits. 

An  atomic  absorption  method  has  been  success- 
fully applied  to  determine  both  ionic  and  organic 
forms  of  mercury  in  environmental  water.  The 
electrodes  of  a  copper-coil  cathode  are  immersed 
in  a  water  sample  adjusted  to  about  0.1  N  with 
nitric  acid.  The  solution  is  stirred  magnetically  and 
mercury  is  electrodeposited  onto  the  cathode. 
Electrolysis  for  90  minutes  quantitatively  deposits 
up  to  50  mg  of  mercury.  A  number  of  elec- 
trodepositions  may  be  done  simultaneously  with 
sufficient  electrical  power.  After  deposition,  the 
copper  coil  is  removed  from  the  solution,  rinsed 
with  distilled  water  and  acetone,  and  air  dried. 
Mercury  is  then  determined  by  flameless  atomic 
absorption  spectrophotometry  with  a  mercury 
vapor  discharge  lamp.  A  mercury  concentration  of 
01  ppb  in  a  50  ml  sample  is  easily  measured  by  this 
method.  Lower  concentrations  can  be  determined 
with  larger  samples  and  longer  electrodeposition 
times.  The  method  is  estimated  to  be  accurate  to 
plus  or  minus  10  percent  in  the  0.1  to  10  ppb  mer- 
cury range.  (Mortland-Battelle) 
W72-04137 


THE  PRESENCE  OF  PETROLEUM  RESIDUES 
OFF  THE  EAST  COAST  OF  NOVA  SCOTIA,  IN 
THE  GULF  OF  ST.  LAWRENCE,  AND  THE  ST. 
LAWRENCE  RIVER, 

Bedford  Inst.,  Dartmouth  (Nova  Scotia).  Atlantic 
Uceanographic  Lab. 


E.  M.  Levy. 

Water  Research,  Vol  5,  No  9,  p  723-733,  Sep- 
tember 1 97 1 .  3  fig ,  4  tab ,  1 1  ref . 

Descriptors:  *Oil  wastes,  *Sea  water,  'Spec- 
trophotometry, St.  Lawrence  River,  Atlantic 
Ocean,  Sampling,  Ultraviolet  radiation, 
Fluorescence,  Filters,  Separation  techniques, 
Analytical  techniques,  Water  analysis,  Oily  water, 
Filtration,  Absorbance,  Rivers,  Waste  identifica- 
tion, Pollutant  identification,  Path  of  pollutants. 
Identifiers:  Canada,  Nova  Scotia,  Gulf  of  St. 
Lawrence,  Chedabucto  Bay,  Bunker  C  oil,  Oil 
residues,  Sample  preparation. 

Following  the  grounding  and  breakup  of  an  oil 
tanker  in  Chedabucto  Bay,  Nova  Scotia,  seawater 
samples  were  collected  off  the  eastern  Canada 
coast  for  estimation  of  Bunker  C  oil  or  similar 
residual  petroleum.  These  samples  were  taken  on 
three  separate  cruises.  On  the  first  cruise,  a  ship- 
board method  of  estimation  was  utilized.  Samples 
were  filtered  through  0.45  millimicron  millipore  fil- 
ters and  the  retained  particulate  oil  was  dissolved 
after  drying  in  approximately  4  ml  of  spectro- 
analyzed  n-hexane.  The  ultraviolet  absorbance  at 
256  nm  of  the  resulting  extract  was  measured  spec- 
trophometrically  and  referenced  to  a  series  of  n- 
hexane  dilutions  of  a  standard  solution  of  Bunker 
C  oil.  For  samples  obtained  on  the  second  and 
third  cruises,  a  fluorescence  technique  was  used  in 
the  laboratory  for  analysis.  Oil  was  extracted  with 
carbon  tetrachloride  and  an  n-hexane  extract  was 
prepared.  The  ultraviolet  absorption  was  mea- 
sured at  456  nm,  and  the  extracts  diluted  if  greater 
than  0.1.  Extracts  were  then  excited  at  310  nm  and 
their  fluorescence  spectra  were  scanned.  Results 
were  compared  with  those  from  standard  solutions 
of  the  oil.  Low,  but  significant  concentrations  of 
oil  were  found  in  the  Atlantic  near  Nova  Scotia,  in 
the  Gulf  of  St.  Lawrence,  and  in  the  St.  Lawrence 
River.  Chedabucto  Bay  contained  significantly 
higher  concentrations.  (Mortland-Battelle) 
W72-04139 


ATOMIC  ABSORPTION  AND  FLUORESCENCE 
SPECTROSCOPY  WITH  A  CARBON  FILA- 
MENT ATOM  RESERVOIR,  PART  V.  DETER- 
MINATION OF  ELEMENTS  IN  ORGANIC  SOL- 
VENTS, 

Imperial  Coll.  of  Science  and  Technology,  London 
(England).  Dept.  of  Chemistry. 
J.  Aggett,  andT.  S.  West. 

Analytica  Chimica  Acta,  Vol  57,  No  1,  p  15-21, 
November  1971.  5  fig,  2  tab,  7  ref. 

Descriptors:  'Solvent  extraction,  'Spec- 
trophotometry, 'Heavy  metals,  'Trace  elements, 
Fluorescence,  Absorption,  Separation  techniques, 
Analytical  techniques,  Water  analysis,  Spec- 
troscopy, Copper,  Chelation,  Solvents. 
Identifiers:  'Organo  metallic  systems,  Organic 
solvents,  Atomic  absorption  spectrophotometry, 
Atomic  fluorescence  spectrophotometry,  Carbon 
filament,  Silver,  Cadmium,  Lead,  Zinc,  Detection 
limits,  Sample  preparation. 

The  behavior  of  the  carbon  filament  atom  reser- 
voir in  the  atomic  absorption  and  atomic 
fluorescence  of  trace  metals  (Ag,  Cd,  Cu,  Pb,  Zn) 
extracted  from  aqueous  solutions  into  organic  sol- 
vents (C6H6,  CHC13,  CC14,  MIBK)  by  a  variety 
of  chelating  agents  (cupferron,  dithiocarbamates, 
Dithizone,  8-hydroxyquinoline,  thenoyl- 

trifluoroacetone)  is  described.  All  measurements 
were  made  with  a  Perkin-Elmer  Model  290B  spec- 
trophotometer coupled  either  with  a  Servoscribe 
recorder  or  a  Tele-equipment  Model  D535 
(storage)  oscilloscope.  The  spectral  sources  were 
Perkin-Elmer  or  ASL  hollow-cathode  lamps. 
There  is  no  restriction  on  the  nature  of  the  solvent 
as  in  flame-based  techniques  and  the  behavior  of 
the  organometallic  systems  is  virtually  identical  to 
that  of  aqueous  solutions  of  the  metals.  Only  with 
the  copper  (Il)-oxine  system  was  a  slightly  anoma- 
lous behavior  observed.  The  general  technique 
may  easily  be  applied  with  solvent  extraction 
preconcentration  systems.  The  detection  limits  by 
atomic  absorption  are  .01   ppm  for  copper,  .003 


ppm  for  silver,  .002  ppm  for  zinc,  .005  ppm  for 
cadmium,  and  .08  for  lead.  Detection  limits  using 
atomic  fluorescence  are  .004  ppm  for  copper,  .001 
ppm  for  silver,  zinc,  and  cadmium,  and  .01  ppm 
for  lead.  (Holoman-Battelle) 
W72-04141 


REMOVAL  OF  SULFUR  IN  ENVIRONMENTAL 
SAMPLES  PRIOR  TO  GAS  CHROMATO- 
GRAPHIC ANALYSIS  FOR  PESTICIDE 
RESIDUES, 

Agricultural   Research   Service,   Gulfport,   Miss. 

Plant  Protection  Div. 

R.  L.  Schutzmann,  D.  W.  Woodham,  and  C.  W. 

Collier. 

Journal  of  the  Association  of  Official  Analytical 

Chemists,  Vol  54,  No  5,  p  1117-1119,  September 

1971.  5  fig,  1  tab,  7  ref. 

Descriptors:  'Gas  chromatography,  'Chlorinated 
hydrocarbon  pesticides,  'Organophosphoms 
pesticides,  'Pesticide  residues,  Sulfur,  Pesticides, 
Aldrin,  Heptachlor,  Copper  compounds,  Soils, 
Sediments,  Water  analysis,  Analytical  techniques, 
Chromatography. 

Identifiers:  'Chemical  interference,  Ethyl 
parathion,  Methyl  parathion,  Malathion,  Hep- 
tachlor epoxide,  Lindane,  Electron  capture  gas 
chromatography,  Metabolites,  Desulfurization, 
Chemical  recovery,  Chromatograms,  Sample 
preparation. 

In  order  to  analyze  environmental  samples  for 
pesticide  residues  the  elemental  sulfur,  which  is 
frequently  present,  must  be  removed  to  avoid  in- 
terference in  the  analysis.  Samples  can  be  desul- 
furized  by  refluxing  with  non-activated  Raney 
copper  powder  (copper-aluminum  alloy).  Up  to  50 
ppm  elemental  sulfur  can  be  removed  from  a  1  ml. 
sample.  Desulfurized  samples  of  soil,  sediment, 
and  water  extracts  were  analyzed  for  pesticide 
residues  using  an  F  and  M  Scientific  Model  810  gas 
chromatograph  with  an  electron  capture  detector. 
More  than  80  percent  of  the  chlorinated  pesticides 
and  50  percent  of  the  parathion  and  malathion 
were  recovered  from  the  desulfurized  extracts. 
Sample  chromatograms  are  included.  (Holoman- 
Battelle) 
W72-04142 


DETECTION  AND  ENUMERATION  OF  IRON 
BACTERIA  IN  MUNICIPAL  WATER  SUPPLIES, 

Wisconsin  State  Commission  on  Water  Pollution, 
Madison. 

L.  A.  Lueschow,  and  K.  M.  Mackenthun. 
Journal  of  the  American  Water  Works  Associa- 
tion, Vol  54,  No  6,  p  751-756,  June  1962.  1  fig    2 
tab,  5  ref. 

Descriptors:  'Water  treatment,  'Iron  bacteria, 
'Iron  oxides,  'Distribution  systems,  'Wells, 
Wisconsin,  'Water  quality,  Water  pollution,  Pollu- 
tant identification. 

Iron  bacteria  are  typically  aerobic  organisms, 
widely  distributed  in  nature  and  commonly  found 
in  water  habitats.  Energy  is  derived  from  the  ox- 
idation of  ferrous  iron  to  the  ferric  state,  and  in  the 
process,  ferric  hydrate  is  accumulated  on  the 
sheaths  and  cells  of  the  organisms.  When  iron  bac- 
teria are  numerous  enough  to  create  a  nuisance, 
standard  centrifuge  methods  reveal  concentrations 
that  may  be  counted  or  estimated.  In  normal  cir- 
cumstances this  procedure  is  inadequate  and  a 
membrane  filter  technique  has  been  developed  to 
determine  low  concentrations  quantitatively.  A  25- 
mm  filter  with  a  pore  size  of  0.45  microns  is  used 
in  a  standard  holder.  Immersion  oil  is  used  in  plac- 
ing the  filter  between  slide  and  coverslip.  Enu- 
meration is  completed  at  430  or  980  X  magnifica- 
tion. This  permits  a  relatively  accurate  enumera- 
tion. An  additional  advantage  of  this  technique  is 
the  detection  of  other  foreign  material  in  the  sam- 
ple. In  Wisconsin,  of  76  municipal  wells  examined, 
53  percent  revealed  iron  bacteria  at  various  con- 
centrations. Generally,  Gallionella  sp  occurred 
more  regularly  than  Leptothrix  3p.  and  usually  in 
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greater  numbers.  In  Madison,  20  wells  were  ex- 
amined and  13  revealed  iron  bacteria.  Wells  nega- 
tive once  were  generally  negative  consistently.  Oc- 
currence of  iron  bacteria  in  distribution  systems 
was  generally  under  100  per  ml  but  two  outlets 
contained  10  million  organisms  per  ml  (a  fire 
hydrant  and  an  unused  tap).  (Bean-AWWA) 
W72-04143 


SELECTION  OF  A  METHOD  TO  DETERMINE 
RESIDUAL  CHLORINE  IN  SEWAGE  EF- 
FLUENTS, 

Illinois  State  Water  Survey,  Peoria.  Water  Quality 

Section. 

S.  Lin,  D.  L.  Hullinger,  and  R.  L.  Evans. 

Water  and  Sewage  Works,  Vol.  118,  No.  11, p 360- 

364,  November  1971.  8  tab,  11  ref. 

Descriptors:  'Analytical  techniques,  'Sewage  ef- 
fluents, Water  analysis,  Chlorine,  Illinois, 
Halogens,  Statistical  methods.  Chemical  analysis, 
♦Volumetric  analysis.  Waste  identification.  Pollu- 
tant identification. 

Identifiers:  *Starth-iodide  titration,  N  N-diethyl-p- 
phenylene  diamine,  'Leuco  crystal  violet, 
Chlorine  residual. 

Residual  chlorine  in  the  effluents  of  three  sewage 
works  that  serve  Peoria,  Morton,  and  Washington, 
Illinois,  and  in  chlorine-demand-free  water  was 
determined  by  four  methods:  MSI  (modified 
starch-iodide  'forward*  titration),  SIB  (starch- 
iodide  backward  titration),  DPD  (N,  N-diethyl-p- 
phenylene  diamine)  and  LCV  (leuco  crystal 
violet).  The  purpose  of  this  investigation  was  to 
determine  which  of  the  four  methods  would  be 
most  appropriate  for  determining  residual  chlorine 
in  sewage  effluents.  Testing  procedures  basically 
involved  dosing  a  sample  to  a  calculated  quantity 
of  chlorine  using  stock  solutions  for  varying  con- 
tact periods  and  measuring  the  chlorine  residual 
with  different  methods.  A  statistical  analysis  of  all 
observed  data  was  made  using  the  t-test  of  pairing 
observations.  The  modified  starch-iodide  (MSI) 
method  was  chosen  for  the  continuation  of  the 
sewage  chlorination  study  because  of  its  simplici- 
ty, speed  and  economy  over  the  standard  starch- 
iodide  backward  titration  method  and  its  dependa- 
bility over  the  DPD  and  LCV  methods.  The  DPD 
and  LCV  methods,  although  excellent  for  testing 
water,  were  found  inapplicable  in  determination  of 
residual  chlorine  in  sewage  effluents  at  the  con- 
centrations used  in  the  testing  procedures.  With 
some  modification  they  might  be  satisfactory  for 
use  with  chlorinated  sewage  samples,  especially 
the  LCV  method.  All  comparative  data  for  the 
methods  analyzed  and  the  chemical  characteristics 
of  treated  sewage  effluents  are  presented  in  tabu- 
lar form.  (Holoman-Battelle) 
W72-04148 


mination  of  six  elements.  Ammonium  acetate, 
acetic  acid,  or  EDTA  solution  are  used  as  extract- 
ing agents.  The  atomic  fluorescence  mode  is  used 
to  determine  calcium,  copper,  magnesium,  man- 
ganese, and  zinc,  and  flame  atomic-emission  spec- 
trophotometry to  determine  potassium.  Using  this 
technique,  all  six  elements  can  be  determined  in  a 
single  extract  at  two  dilutions.  Results  of  analyses 
using  this  technique  were  compared  with  single- 
channel  atomic  absorption  determinations  and 
were  identical  within  experimental  error.  The  ad- 
vantage of  the  six  channel  technique  is  the  time 
saved  by  the  simultaneous  determination.  (Mort- 
land-Battelle) 
W72-04149 


THE  DETERMINATION  OF  SMALL  AMOUNTS 
OF  COPPER  IN  ORGANIC  MATTER  BY 
ATOMIC-ABSORPTION  SPECTROSCOPY, 

L.  E.  Coles,  W.  Cassidy,  J.  C.  Gage,  R.  A. 

Hoodless,  and  E.  M.  Johnson. 

Analyst,  Vol.  96,  p  741-743,  October  1971.  8  ref. 

Descriptors:  'Copper,  'Spectrophotometry,  'Or- 
ganic matter,  Analytical  techniques,  Trace  ele- 
ments. Solvent  extractions.  Lipids,  Foods,  Heavy 
metals,  Separation  techniques.  Pollutant  identifi- 
cation. 

Identifiers:  'Diethylammonium  diethyldithiocar- 
bamate,  'Atomic  absorption  spectrophotometry. 
Beverages,  Fatty  foods.  Ammonium  pyr- 
rolidinedithiocarbamate,  Detection  limits.  Sample 
preparation. 

The  Metallic  Impurities  in  Organic  Matter  Sub- 
Committee  has  revised  its  1963  recommendation 
for  detection  of  small  amounts  of  copper  in  or- 
ganic matter.  The  previous  recommended  method 
involved  the  use  of  diethyl  ammonium  diethyl- 
dithiocarbamate.  This  method  is  still  valuable  for 
many  analyses,  but  advances  in  atomic  absorption 
spectrophotometry  have  made  it  quicker  and  easi- 
er to  apply.  Therefore,  new  recommendations  are 
made  for  analysis  of  copper  in  ready-to-drink 
beverages,  semi-solid  foodstuffs,  oils,  fats,  and 
fatty  foods.  Ammonium  pyrrolidinedithiocarba- 
mate  (APDC)  can  be  used  for  extraction  of  copper 
from  a  wide  range  of  aqueous  solutions  into  or- 
ganic solvents  suitable  for  direct  atomic  absorp- 
tion spectrophotometry.  Among  the  advantages  of 
extracting  the  copper  into  an  organic  phase  are:  (1) 
the  concentration  of  the  metal  may  be  100  times 
greater,  (2)  the  atomic-absorption  signal  is 
enhanced,  and  (3)  the  copper  is  separated  from 
high  concentrations  of  salts.  The  sensitivity  of  the 
method  is  generally  between  0.02  and  0.1  ppm  but 
with  calibration  curves  and  larger  samples  it  can 
be  used  for  amounts  of  between  0.2  and  1  micro- 
gram and  between  20  and  100  micrograms  of 
copper.  (Holoman-Battelle) 
W72-04151 


MULTICHANNEL  ATOMIC  FLUORESCENCE 
AND  FLAME  PHOTOMETRIC  DETERMINA- 
TION OF  CALCIUM,  COPPER,  MAGNESIUM, 
MANGANESE,  POTASSIUM  AND,  ZINC  IN 
SOIL  EXTRACTS, 

Imperial  Coll.  of  Science  and  Technology,  London 
(England).  Dept.  of  Chemistry. 
R.  M.  Dagnall,  G.  F.  Kirkbright,  T.  S.  West,  and  R. 
Wood. 

Analytical  Chemistry,  Vol.  43,  No.  13,  p  1765- 
1769,  November  1971.  8  tab,  17  ref. 

Descriptors:  'Fluorescence,  'Soils,  'Spec- 
trophotometry, Photometry.  Calcium,  Copper, 
Magnesium,  Manganese,  Potassium,  Heavy 
metals.  Separation  techniques.  Analytical 
techniques,  Soil  analysis,  'Trace  elements,  Pollu- 
tant identification. 

Identifiers:  Atomic  fluorescence  spec- 
trophotometry, Flame  photometry.  Zinc,  Sample 
preparation. 

Rapid,  sensitive,  and  accurate  analysis  for  trace 
metals  in  soil  can  be  performed  using  a  six-channel 
atomic  fluorescence  spectrophotometer.  This 
technique    allows    virtually    simultaneous    deter- 


A  COMPUTER-PROCESSED  SEMI-AUT- 
OMATIC TITRATOR  FOR  HIGH-PRECISION 
ANALYSIS,  ,     .     , 

Goteborg  Univ.  (Sweden).  Dept.  of  Analytical 
Chemistry.  . 

For  primary  bibliographic  entry  see  Field  02K. 
W72-04152 


A  GAS  CHROMATOGRAPHIC  METHOD  FOR 
THE  DETERMINATION  OF  LOW  CONCEN- 
TRATIONS OF  THE  CHLORIDE  ION, 

Birmingham  Univ.  (England).  Dept.  of  Chemistry. 
R.  Belcher.  J.  R.  Majer,  J.  A.  Rodriguez-Vazquez, 
W.  I.  Stephen,  and  P.  C.  Uden. 
Analytica  Chimica  Acta,  Vol.  57,  No.  1,  p  73-80, 
November  1971.  4  fig,  2  tab,  5  ref. 

Descriptors:  'Gas  chromatography,  Analytical 
techniques.  'Chlorides,  'Solvent  extraction. 
Halogens,  Chlorine,  Methodology,  Distillation, 
Water  analysis.  Chromatography.  Solvents, 
Separation  techniques.  Ions,  Pollutant  identifica- 
tion. 


Identifiers:  'Organomercury  compounds,  Flame 
ionization  gas  chromatography.  Thermal  analysis, 
Detection  limits.  Sample  preparation. 

It  is  possible  to  use  gas  chromatography  to  detect 
low  levels  of  chloride  ion  in  aqueous  solutions  if 
the  chloride  is  volatilized.  In  the  present  study, 
chloride  in  aqueous  solution  was  converted  to 
volatile  phenylmercury  (ID  chloride,  extracted 
into  chloroform,  concentrated  by  distillation,  and 
analyzed  by  a  Pye  'series  104"  gas  chromatograph 
with  a  heated  flame  ionization  detector.  Tests  have 
been  run  to  verify  the  accuracy  and  precision  of 
this  method  for  0.4  -  7.0  micrograms  of  chloride 
per  millitliter  ot  chloroform  extract.  Levels  of 
chloride  to  0.008  ppm  in  aqueous  solution  were 
determined.  Graphic  data  on  phenylmercuryll 
chloride  are  included.  The  level  of  detection  no 
doubt  could  be  improved  by  the  use  of  an  electron 
capture  detector,  modified  volumes  of  aqueous 
solution  and  organic  extractant,  and  larger  sample 
sizes.  Holoman-Battelle 
W72-04153 


REMOTE  SENSING  OF  SOUTHERN  CALIFOR- 
NIA OIL  POLLUTION  EXPERIMENT. 

Coast  Guard,  Washington.  DC.  Pollution  Control 
Branch. 

Available  from  NTIS,  Springfield,  Va.  22151  as 
PB-203  194  S3.00  in  paper  copy;  S0.95  in 
microfiche.  Coast  Guard  Office  of  Research  and 
Development  Report,  July  1971.  107  p. 

Descriptors:  'Water  pollution,  'Oily  water.  'Pol- 
lutant identification,  'Remote  sensing,  'Analytical 
techniques.  Spectroscopy,  Radar,  Aircraft, 
Oceans,  Surface  waters,  Water  pollution  sources, 
Publications,  Surveys,  Reviews. 
Identifiers:  'Oil  spills.  Oil  slicks. 

The  Coast  Guard  conducted  a  controlled  oil  spill 
test  off  the  Coast  of  Southern  California  in  Oc- 
tober 1970  to  evaluate  the  performance  of  several 
remote  sensing  techniques  which  show  promise  in 
the  detection  and  surveillance  of  oil  slicks.  These 
techniques  were  utilized  in  a  series  of  airborne 
measurements  of  small  controlled  oil  spills.  The 
general  objectives  were  to  gather  multispectral 
signature  data  for  oil,  to  determine  which 
techniques  are  useful  for  surveillance  and  detec- 
tion of  slicks;  and  to  assess  from  the  remote 
sensing  imagery  and  ground  truth  data  (sea  state, 
winds,  currents,  type  of  oil,  etc.)  the  spreading 
rate  and  distribution  of  oil  slicks  on  the  sea.  The 
participants  in  the  experiment  and  their  respective 
areas  of  investigation  were:  (1)  Aerojet-General 
Corporation  Microwave  Radiometric  Investigation 
-  Operation  of  Discharge  Vessel  -  Surface  Obser- 
vations; (2)  Ames  Research  Center  (NASA)  - 
Spectroradiometric  Investigations;  (3)  Naval 
Research  Laboratory  -  Radar  Investigations;  and 
(4)  University  of  Michigan  -  Multispectral  In- 
vestigations. The  results  and  findings  from  these 
participants  are  included  as  four  separate  papers. 
(See  also  W72-04166  thru  W72-04169)  (Woodard- 
USGS) 
W72-04165 


MICROWAVE  RADIOMETRIC  OBSERVA- 
TIONS OF  CONTROLLED  OIL  SPILLS, 

Aerojet-General,  El  Monte.  Calif. 
A.  Edgerton,  and  P.  Hinds. 

Available  from  NTIS,  Springfield.  Va.  22151  as 
PB-203  194.  S3.00  paper  copy.  S0.95  in  microfiche. 
In:  Remote  Sensing  of  Southern  California  Oil  Pol- 
lution Experiment;  Coast  Guard  Office  of 
Research  and  Development  Report  p  1-37,  July 
1971.  26  fig,  2  tab. 

Descriptors:  'Water  pollution.  'Oily  water.  "Pol- 
lutant identification.  'Remote  sensing.  'Radio 
waves.  Microwaves.  Oceans,  Analytical 
techniques.  Aircraft,  Water  pollution  sources. 
Path  of  pollutants. 

Identifiers:  'Oil  spills.  Microwave  radiometry.  Oil 
slicks. 
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During  the  fall  of  1970,  airborne  microwave 
radiometric  measurements  of  controlled  oil  spills 
were  conducted  off  the  Southern  California  Coast. 
Measurements  were  performed  with  dual- 
polarized  3.2-  and  8.1-  mm  sensors  utilizing  for- 
ward antenna  viewing  angles  of  45  degrees.  Four 
sets  of  oil  spills  were  performed  to  obtain  passive 
microwave  data  on  oil  slicks  over  a  variety  of  sea- 
surface  conditions.  Pollutants  used  for  the  tests  in- 
cluded No.  2  diesel  fuel,  26.1  and  21.6  API  gravity 
crude  oils,  and  9.7  API  gravity  fuel  oil.  For  each 
set  of  spills,  ocean  surface  observations  and  air- 
borne measurements  were  performed  for  three 
days,  or  until  the  slicks  dissipated.  Positive 
identification  was  made  of  oil  slicks  on  the  open 
ocean  using  microwave  radiometry.  Significant 
microwave  brightness  temperature  oil  slick  signa- 
tures were  noted  for  a  wide  range  of  ocean  condi- 
tions (sea  states  1-4)  and  oil  film  thickness 
(thicknesses  less  than  1  micron  and  greater).  (See 
also  W72-04165)  (Woodard-USGS) 
W72-04166 


RESULTS  OF  AIRBORNE  MEASUREMENTS 
TO  DETECT  OIL  SPIILS  BY  REFLECTED 
SUNLIGHT, 

National  Aeronautics  and  Space  Administration, 
Moffett  Field,  Calif.  Ames  Research  Center. 
J.  P.  Millard,  and  J.  D.  Arvesen. 
Available  from  NTIS,  Springfield,  Va.  22151  as 
PB-203  194,  S3.00  in  paper  copy;  $0.95  in 
microfiche.  In:  Remote  Sensing  of  Southern 
California  Oil  Pollution  Experiment;  Coast  Guard 
Office  of  Research  and  Development  Report,  p  38- 
62,  July  1971.  18fig,2ref. 

Descriptors:  'Water  pollution,  *Oily  water,  'Pol- 
lutant identification,  'Remote  sensing,  'Spec- 
troscopy, Analytical  techniques,  Aircraft, 
Microwaves,  Oceans,  Surface  waters,  Water  pol- 
lution sources,  Path  of  pollutants. 
Identifiers:  'Oil  spills,  'Spectroradiometer,  Oil 
slicks. 

Airborne  measurements  were  made  over  con- 
trolled oil-spill  test  sites  to  evaluate  various 
radiometric  techniques  for  detecting  oil  on  water. 
The  techniques  consisted  of  absolute  radiometry, 
differential  radiometry  and  polarimetry.  All  of  the 
techniques  were  based  on  measuring  the  contrast 
of  sunlight  reflected  or  backscattered  by  oil  and 
water.  The  instrumentation  consisted  of  a  spec- 
troradiometer,  which  measured  spectral  radiance 
oyer  the  wavelength  range  380  to  950  nm,  and  a 
differential  radiometer,  which  measured  the  dif- 
ference in  radiance  between  two  wavelength 
bands  or  two  polarization  components.  The  instru- 
ments viewed  in  the  nadir  direction.  The  results  of 
these  measurements  show  that  (1)  maximum  con- 
trast between  oil  and  water  is  in  the  ultraviolet  and 
red  portions  of  the  spectrum;  (2)  minimum  con- 
trast is  in  the  blue-green;  (3)  differential  polariza- 
tion appears  to  be  a  very  promising  technique;  (4) 
no  characteristic  absorption  bands,  which  would 
permit  one  oil  to  be  distinguished  from  another, 
were  discovered  in  the  spectral  regions  measured; 
(5)  sky  conditions  greatly  influence  the  contrast 
between  oil  and  water;  and  (6)  highest  contrast 
was  achieved  under  overcast-sky  conditions.  (See 
also  W72-04165)  (Woodard-USGS) 
W72-04167 


RADAR  DETECTION   AND  MONITORING  OF 
OIL  SLICKS, 

Naval  Research  Lab.,  Washington,  D.C. 
R.  O.  Pilon,  and  C.  G.  Purves. 
Available  from  NTIS,  Springfield,  Va.  22151  as 
PB-203  194  $3.00  in  paper  copy,  $0.95  in 
microfiche.  In:  Remote  Sensing  of  Southern 
California  Oil  Pollution  Experiment;  Coast  Guard 
Office  of  Research  and  Development  Report,  p  63- 
90,  July  1971.  17  fig,  2  tab,  2  ref. 

Descriptors:  "Water  pollution,  'Oily  water,  'Pol- 
lutant identification,  'Path  of  pollutants,  'Radar, 
Analytical  techniques,  'Remote  sensing.  Aircraft, 
Oceans,  Surface  waters,  Water  pollution  sources. 
Identifiers:  'Oil  spills,  Oil  slicks. 


The  Naval  Research  Laboratory  participated  in  a 
joint  agency  controlled  oil  slick  experiment  in  the 
Pacific  Ocean,  sponsored  by  the  United  States 
Coast  Guard  in  the  Fall  of  1970.  Radar  imagery  of 
the  oil  slicks,  on  vertical  polarization,  was  ob- 
tained at  frequencies  of  428  MHz,  1228  MHz,  4455 
MHz,  and  8910  MHz  during  low  sea  state  condi- 
tions. At  frequencies  of  1228  MHz  and  higher,  the 
slicks  were  depicted  with  sharp  boundaries.  At  428 
MHz,  the  boundaries  were  indistinct.  Approxi- 
mately 100  gallons  of  oil  were  detected  as  it  was 
being  discharged  from  the  generating  ship  and 
similar  spills  were  mapped  from  the  initial 
thickness  to  equilibrium  thicknesses  of  1  micron  or 
less.  Thin  streamers  of  oil  and  wind  blown  films 
were  also  imaged.  Area  growth  rates  were  ob- 
tained for  660  gallon  spills  of  API  26.1  crude  oil 
and  API  9.7  fuel  oil  on  a  calm  sea.  (See  also  W72- 
04165)  (Woodard-USGS) 
W72-04168 


ANALYSIS  OF  MULTISPECTRAL  DATA  FROM 
THE  CALIFORNIA  OIL  EXPERIMENT  OF  OC- 
TOBER 1970, 

Michigan  Univ.,  Ann  Arbor.  Willow  Run  Labs. 
R.  Horvath,  and  S.  R.  Stewart. 
Available  from  NTIS,  Springfield,  Va.  22151  as 
PB-203  194,  $3.00  in  paper  copy,  $0.95  in 
microfiche.  In:  Remote  Sensing  of  Southern 
California  Oil  Pollution  Experiment;  Coast  Guard 
Office  of  Research  and  Development  Report,  p  91- 
107,  July  1971.  7  fig. 

Descriptors:  'Water  pollution,  'Oily  water,  'Pol- 
lutant identification,  'Remote  sensing,  'Spec- 
troscopy, Analytical  techniques,  Aircraft,  Oceans, 
Surface  waters,  Path  of  pollutants,  Water  pollu- 
tion sources. 

Identifiers:  'Oil  spills,  Oil  slicks,  Multispectral 
equipment. 

The  multispectral  equipment  on  The  University  of 
Michigan's  C-47  aircraft  acquired  calibrated,  opti- 
cal, remote-sensor  data  from  a  controlled  oil-spill 
exercise  during  October  1970.  The  spill  was 
located  in  Pacific  coastal  waters  between  An- 
nacapa  Island  and  Santa  Barbara  Island,  Califor- 
nia. Four  discrete  slicks  were  produced  with  330 
gallons  each  of  9.7  API  gravity  fuel  oil,  21.6  API 
gravity  crude  oil,  26.1  API  gravity  crude  oil,  and 
No.  2  diesel  oil.  Multispectral  line-scanner  data 
were  acquired  in  17  spectral  bands  between  the 
wavelengths  of  0.32  and  11.7  millimicrons.  Addi- 
tional aerial  photographic  data  were  acquired  on 
panchromatic,  normal  color,  and  infrared  false- 
color  films.  Using  index  of  refraction,  scattering 
and  absorption  coefficients  measured  in  the 
laboratory,  a  mathematical  reflectance  model  for 
oil  on  water  was  used  to  generate  values  of  radi- 
ance from  each  of  the  four  oils  and  from  water  as  a 
function  of  thickness.  The  9.7  API  residual  fuel  ex- 
hibited a  strange  spatial  pattern  compared  to  the 
others  after  several  hours  on  the  water's  surface. 
(See  also  W72-04165)  (Woodard-USGS) 
W72-04169 


RECONNAISSANCE  OF  THE  CHEMICAL 
QUALITY  OF  SURFACE  WATERS  OF  THE 
NUECES  RIVER  BASIN,  TEXAS, 

Geological  Survey,  Austin,  Tex. 

For  primary  bibliographic  entry  see  Field  02K. 

W72-04204 


A  MICROBIOTIC  ECOASSAY  FOR  ENVIRON- 
MENTAL POLLUTANTS, 

Massachusetts  Univ.,  Waltham.  Dept.  of  Environ- 
mental Sciences. 

For  primary  bibliographic  entry  see  Field  05C. 
W72-04208 


VANADIUM  CONCENTRATIONS  IN 

COLORADO  RIVER  BASIN  WATERS, 

Colorado  Univ.,  Boulder.  Dept.  of  Civil  Engineer- 
ing. 
K.  D.  Lindstedt,  and  P.  Kruger. 


Journal  of  the  American  Water  Works  Associa- 
tion, Vol  61,  No  2,  p  85-88,  February  1969.  2  fig,  3 
tab,  4  ref. 

Descriptors:  Water  quality,  'Uranium,  'Trace  ele- 
ments, Analytical  techniques,  Water  analysis,  Pol- 
lutant identification,  'Neutron  activation  analysis, 
'Mine  wastes,  New  Mexico,  Colorado  River 
Basin. 
Identifiers:  'Vanadium. 

Vanadium  traces  in  Colorado  River  Basin  waters, 
sometimes  associated  with  uranium  milling,  were 
measured  using  neutron  activation  analysis 
procedures.  The  reported  physiological  sig- 
nificance of  trace  quantities  of  vanadium  sug- 
gested that  an  examination  of  the  occurence  of 
vanadium  in  water  supplies  should  be  useful.  The 
procedure  provided  a  sensitivity  of  0.1  micro- 
gram/1 for  vanadium  utilizing  a  10-kw  research 
reactor.  Vanadium  concentrations  in  samples 
throughout  the  Basin  varied  from  1.2  to  49.2 
microgram/1  over  the  15  month  study.  Lowest 
vanadium  concentrations  were  found  upstream  of 
any  industrial  activity.  Highest  concentrations 
were  found  in  the  vicinity  of  uranium-vanadium 
milling  operations.  (Bean-AWWA) 
W72-04233 


CHEMICAL  CHARACTERIZATION  OF  A 
PUBLIC  WATER  SUPPLY, 

Geological  Survey,  Denver,  Colo. 
P.  R.  Barnett,  M.  W.  Skougstad,  and  K.  J.  Miller. 
Journal  of  the  American  Water  Works  Associa- 
tion, Vol  61,  No  2,  p  61-67,  February  1969.  4  fig,  5 
tab,  8  ref. 

Descriptors:  'Water  treatment,  Coagulation,  Fil- 
tration, Aluminum,  Boron,  Chromium,  Copper, 
Iron,  Manganese,  Molybdenum,  Titanium,  Zinc, 
Water  quality,  Mineralogy,  Chemical  properties, 
Domestic  water,  'Trace  elements,  Analytical 
techniques. 

Identifiers:  'Minor  mineral  elements,  Barium, 
Lithium,  'Strontium,  Rubidium. 

A  program  of  periodic  sampling  and  tests  for  the 
minor  elements  was  initiated  in  1966  by  the  Denver 
Board  of  Water  Commissioners,  on  waters  of  the 
Denver  system.  Spectrochemical  and  atomic  ab- 
sorption techniques  were  utilized.  Sets  of  samples 
were  collected  in  each  of  the  five  months,  May 
through  September,  from  both  the  raw  and 
finished  waters  of  five  treatment  plants,  also  from 
four  domestic  taps.  Of  the  25  minor  elements 
looked  for,  only  13  were  found.  The  thirteen  minor 
elements  found  were  aluminum,  barium,  boron, 
chromium,  copper,  iron,  lithium,  manganese, 
molybdenum,  rubidium,  strontium,  titanium  and 
zinc.  Chromium  was  found  only  in  the  Kassler 
Galleries  and  in  concentrations  of  3  to  7  micro- 
gram/1. Titanium  was  found  in  few  samples,  the 
maximum  was  26  microgram/1  in  the  Kassler  Plant; 
other  samples  maximum  was  9  microgram/1. 
Molybdenum  and  strontium  concentrations  are 
probably  unique  among  public  water  supplies, 
maximums  were  260  microgram/1,  and  370  micro- 
gram/1, respectively.  Removal  of  these  by  the 
treatment  process  is  slight.  Tables  show  results  of 
all  analyses.  (Bean-AWWA) 
W72-04235 


REACTIONS  OF  METAL  IONS  IN  DILUTE 
AQUEOUS  SOLUTION:  HYDROLYSIS  OF  ALU- 
MINUM, 

Florida  Univ.,  Gainesville,  Dept.  of  Environmen- 
tal Engineering. 

For  primary  bibliographic  entry  see  Field  05F. 
W72-04241 


LONG  TERM  EFFECTS   OF  PESTICIDES  ON 
STREAM  INVERTEBRATES, 

Michigan  Univ.,   Ann  Arbor.  Dept.  of  Environ- 
mental Health;  and  Michigan  Univ.,  Ann  Arbor. 
Dept.  of  Industrial  Health. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-04288 
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IDENTIFICATION  AND  REMOVAL  OF  HERBI- 
CIDES AND  PESTICIDES, 

West  Virginia  Pulp  and  Paper  Co.,  New  York. 
For  primary  bibliographic  entry  see  Field  05F. 
W72-04320 


A  COLORIMETRIC  METHOD  FOR  THE 
DETERMINATION  OF  TRACE  COPPER  CON- 
CENTRATIONS  IN  WATER, 

Auburn  Univ.,  Ala.  Dept.  of  Chemistry. 

J.  M.  Baker,  J.  E.  Teggins,  and  J.  W.  Hoffman. 

Water  Resources  Bulletin,  Vol  7,  No  6,  p  1246- 

1249,  December  1971.  2  fig,  1  tab,  4  ref.  OWRR  A- 

023-ALA(l). 

Descriptors:  "Water  analysis,  "Copper, 
♦Colorimetry,  Ion  exchange,  Trace  elements,  Pol- 
lutant identification,  Chemical  analysis,  Analytical 
techniques. 

Trace  quantities  of  copper  (II)  ion  are  found  in 
natural  water  as  waste  products  from  industrial, 
mining,  and  agricultural  operations.  A  simple 
method  was  developed  in  which  copper  (II)  ion  is 
concentrated  by  a  batch  ion  exchange  technique 
and  estimated  colorimetrically  after  formation  of 
the  blue  triethylenetetramine  complex.  Using  the 
visible  absorption  peak  of  the  complex  at  600  nm, 
it  is  possible  to  obtain  accurate  estimations  of 
original  copper  concentrations  in  the  range  0.5-3 
ppm.  Using  the  complex  absorption  peak  at  260 
nm  in  the  ultra-violet  region  of  the  spectrum  in- 
creased the  sensitivity  by  a  factor  of  20.  Because 
of  the  dependence  of  the  complex  formation  reac- 
tion on  solution  acidity  it  is  possible  to  optimize 
conditions  for  the  detection  of  copper  (II)  in  the 
presence  of  other  metal  ions.  This  type  of  method, 
which  could  be  extended  to  the  analysis  of  other 
metal  ions,  can  be  performed  by  a  relatively  un- 
skilled technician  under  field  conditions.  (Knapp- 
USGS) 
W72-04325 


ASSOCIATION  AND  DISSOCIATION  OF  A 
HUMIC  ACID  FRACTION  AS  A  FUNCTION  OF 
PH, 

Geological  Survey,  Denver,  Colo. 

For  primary  bibliographic  entry  see  Field  02K. 

W72-04364 


PRELIMINARY  FINDINGS  ON  THE  DETER- 
GENT AND  PHOSPHATE  CONTENTS  OF 
WATER  OF  SOUTHERN  NASSAU  COUNTY, 
NEW  YORK, 

Geological  Survey,  Mineola,  N.Y. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-04372 


SYSTEMS  ANALYSIS  OF  METHODS  FOR 
MEASURING  TRACE  DISSOLVED  ORGANIC 
MATTER  IN  SEAWATER, 

Naval  Postgraduate  School,  Monterey,  Calif. 
G.F.  Diehl. 

Available  from  NTIS,  Springfield,  Va.  22151,  as 
AD-728  665,  $3.00  in  paper  copy.  M.  Sc.  Thesis, 
Naval  Postgraduate  School,  June  1971.  97  p,  3  fig, 
7  tab,  173  ref. 

Descriptors:  "Chemical  analysis,  "Organic  com- 
pounds, "Sea  water,  "Analytical  techniques, 
Amino  acids.  Lipids,  Carbohydrates,  Water 
chemistry,  Salinity,  Oceans,  Pollutant  identifica- 
tion, "Gas  chromatography. 
Identifiers:  Autoanalysis,  Total  organic  carbon. 

Three  methods  are  described  for  measuring  dis- 
solved organic  compounds  in  seawater.  These 
methods  include  quantitative  gas  chromatographic 
analysis  of  all  amino  acids  and  qualitative  results 
for  histidine,  cystine,  tryptophan,  and  arginine; 
gas  chromatographic  analysis  of  lipids  including 
light  hydrocarbons,  fatty  acids,  and  sterols;  and 
autoanalysis  with  etrazoleum  blue  after  charcoal 
adsorption  for  soluble  sugar  compounds  like  glu- 
cose, sucrose,  and  fructose.  Synoptic  data  of  these 
compounds  are  compared  with  total  organic  car- 
bon. (Woodard-USGS) 


W72-04382 


PCB  IN  WATER  -  A  BIBLIOGRAPHY. 

Office  of  Water  Resources  Research,  Washington, 
D.C.  Water  Resources  Scientific  Information 
Center. 

Available  from  NTIS,  Springfield,  Va.  22151  as 
PB-206  534,  Price  S3.00  (Paper  copy),  95  in 
microfiche.  Water  Resources  Scientific  Informa- 
tion Center,  Report  WRSIC  72-201,  January  1972. 
40  p. 

Descriptors:  "Chlorinated  hydrocarbon  pesticides, 
"Water  pollution,  "Bibliographies,  "Abstracts,  In- 
formation retrieval,  Data  storage  and  retrieval. 
Publications,  Water  pollution  sources.  Documen- 
tation, Computers. 
Identifiers:  "Polychlorinated  biphenyls  (PCB). 

This  is  a  collection  of  25  abstracts  for  selected  re- 
ports and  journal  articles  published  in  1969,  1970, 
and  1971.  The  abstracts  include  full  bibliographical 
citations  and  a  set  of  descriptors  from  the  Water 
Resources  Thesaurus.  The  bibliography  is  a  com- 
puter printout  from  the  information  base  compris- 
ing only  Selected  Water  Resources  Abstracts 
(SWRA),  which  had  35,675  abstracts  on  December 
15,  1971  when  the  search  was  made.  A  significant 
descriptor  index  is  given  of  representative 
weighted  terms  that  best  describe  the  information 
content  of  the  abstracted  items.  (Lang-USGS) 
W72-04439 


NATURAL  CESIUM  IN  SEAWATER, 

Scripps  Institution  of  Oceanography,  La  Jolla, 
Calif. 

T.  R.  Folsom,  N.  Hansen,  and  D.  E.  Robertson. 
Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  Va.  22151,  as  TID-25776, 
S3.00  in  paper  copy,  S0.95  in  microfiche.  Prelimi- 
nary Report  of  the  GEOSECS  Committee  of  Inter- 
calibrations  between  Scripps  Institution  and  Bat- 
telle  Northwest.  TID-25776,  Aug  18,  1970.  9  p. 

Descriptors:  "Fallout,  "Cesium,  "Radioactivity 
techniques,  Analytical  techniques,  Sea  water. 
Sampling,  Radioactivity,  Instrumentation,  On-site 
data  collections,  Surveys. 

A  rapid  method  for  monitoring  radioactive  cesium 
in  the  ocean  from  fallout  has  been  improved.  Be- 
fore measurement  of  the  radioactivity  the  cesium 
is  concentrated  from  seawater  by  absorption  on 
ferrocyanide  granules.  The  sample  size  is  deter- 
mined from  the  amount  of  natural  cesium  in  the 
local  seawater  and  the  amount  in  the  concentrate. 
Natural  cesium  is  determined  by  precipitation  w  ith 
ammonium  molybdophosphate,  extraction  into 
TBP,  and  burning  in  a  differential  emission 
photometer.  It  is  found  that  there  is  little  or  no  ef- 
fect on  the  natural  cesium  content  from  long-term 
storage  in  polyethylene  carboys.  (Bopp-ORNL) 
W72-04459 


PLUTONIUM  IN  NATURAL  WATERS, 

Mound  Lab.,  Miamisburg,  Ohio. 
G.  L.  Silver. 

Available  from  the  National  Technical  Informa- 
tion Service  as  MLM-1870,  S3.00  in  paper  copy, 
S0.95  in  microfiche.  Report  MLM-1870,  December 
16,  1971.  15  p,  3  tab,  5  ref,  append. 

Descriptors:  "Plutonium,  "Measurement,  "Water, 
"Hydrology,  "Water  chemistry,  "Computer  pro- 
grams, Research  equipment,  Acidity,  Chemical 
properties.  Chemical  reactions. 
Identifiers:  Concentration,  Natural  water,  Effect- 
pH. 

A  method  for  estimating  the  concentrations  of 
soluble  trivalent,  tetravalent,  pentavalent,  and 
hexavalent  plutonium  in  natural  waters  is  illus- 
trated w  ith  a  small  computer  program  and  two  ex- 
amples. The  program,  which  requires  the  potential 
and  pH  of  natural  waters,  may  also  be  used  to  ap- 
proximate the  proportion  of  the  plutonium  which 


is  present  as  polymer  in  equilibrium  with  the  solu- 
ble plutonium.  The  first  part  of  the  question  (fate 
of  plutonium)  offers  no  special  problem,  but  the 
second  part  of  the  question  (natural  water) 
remains  obscure.  (Houser-ORNL) 
W72-04471 


OPERATIONAL  MONITORING  OF  RADIOAC- 
TIVE LIQUID  MEDIA  BASED  ON  GAMMA 
RADIATION, 

For  primary  bibliographic  entry  see  Field  05B. 
W72-04475 


HEAVY       METAL       CONCENTRATION       IN 
COASTAL  WATERS, 

Liverpool   Univ.   (England).   Dept.   of  Oceanog- 
raphy. 

For  primary  bibliographic  entry  see  Field  05B. 
W72-04539 


INTERLABORATORY  QUALITY  CONTROL 
STUDY  NO.  1  -  CALCIUM,  TOTAL  HARDNESS, 
SODIUM  AND  POTASSIUM, 

Department  of  Energy,  Mines  and  Resources,  Ot-  i 

tawa  (Ontario).  Inland  Waters  Branch. 

W.  J.  Traversy,  and  R.  W.  Wales. 

Canada    Department    of    Energy,     Mines    and  : 

Resources  Inland  Waters  Branch  Report  Series 

No  12,  1970.  13  p,  4  fig,  4  tab,  3  ref. 

Descriptors:  "Chemical  analysis,  "Water  analysis, 
•Laboratory  tests,  "Quality  control,  "Laborato- 
ries, Evaluation,  Analytical  techniques.  Calcium, 
Sodium,  Potassium,  Hardness  (Water),  Water 
chemistry. 

Identifiers:  "Laboratories  (Canada),  Interlabora- 
tory  quality  control. 

This  is  the  first  of  a  number  of  reports  on  analyti- 
cal quality  control  planned  by  the  Water  Chemis- 
try Subdivision  of  the  Water  Quality  Division,  In- 
land Waters  Branch,  Canada.  Because  the  Divi- 
sion is  rapidly  expanding  with  analytical  laborato- 
ries in  Ottawa  and  Burlington,  Ontario;  Moncton, 
New  Brunswick;  and  Calgary,  Alberta,  it  was 
necessary  to  establish  a  quality  control  program  to 
ensure  a  high  quality  of  performance  in  all  Divi- 
sional laboratories.  Each  participating  laboratory 
received  two  ranges  of  ten  identical  samples  for  a 
total  of  twenty  samples.  One  analysis  was  done  on 
each  sample  for  calcium,  total  hardness  (or  mag- 
nesium), sodium  and  potassium.  Accompanying 
the  samples  was  a  Report  Sheet  for  entering 
results.  Each  laboratory  was  assigned  a  code 
number.  Analytical  methods  were  not  specified 
although  laboratories  of  the  Water  Quality  Divi- 
sion used  only  those  methods  that  have  been  ap- 
proved by  the  Division.  The  results  are  tabulated 
and  discussed.  (Woodard-USGS) 
W72-04542 


OXYGEN  ELECTRODE  AND  ITS  BIOLOGICAL 
APPLICATIONS, 

Wyoming  Univ..  Laramie.  Dept.  of  Bioengineer- 

ing. 

V.  S.  Chandra. 

M.  S.  Thesis,  May  1971.  26  p,  5  fig,  3  tab,  20  ref. 

OWRRA-001-WYO(47). 

Descriptors:  "Water  pollution,  "Organic  loading, 
•Pollutant  identification,  "Electrodes,  Analytical 
techniques.  Aerobic  bacteria.  Oxygen  demand. 
Identifiers:  "Clark  electrode. 

Experiments  were  conducted  to  establish  whether 
the  prevalence  of  catalase  activity  in  micro-organ- 
isms can  be  used  as  a  reliable  indicator  of  organic 
pollution  in  water  samples.  The  enzyme  catalase  is 
present  universally  among  plants  and  animals, 
most  algae  and  fungi  and  in  all  aerobic  bacteria  and 
most  facultative  anaerobic  bacteria.  Further  the 
enzyme  does  not  require  any  co-factors  nor  activa- 
tors and  has  no  pH  optimum  between  pH  3  and  9  in 
which  region  catalase  exhibits  maximum  activity. 
The  enzyme  kinetics  are  unaffected  by  tempera- 
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ture  changes  between  4  degrees  and  25  degrees  C. 
The  Clark  electrode  was  found  to  be  a  very  con- 
venient means  of  measuring  catalase  activity,  and 
oxygen  uptake  of  polluted  water  samples.  Control 
experiments  were  made  using  glucose-grown  pure 
cultures  ot  E.  coli  and  Micrococcus  lysodeikticus. 
The  catalase  activity  of  artificially  polluted  water 
samples  was  compared  with  the  control  runs. 
(Woodard-USGS) 
W72-04543 


SIMULTANEOUS  QUANTITATION  OF  SAL- 
MONELLA SPECIES  AND  PSEUDOMONAS 
AERUGINOSA.  I.  POLLUTED  WATERS, 

National  Environmental  Research  Center.  Cincin- 
nati, Ohio. 
B.  A.  Kenner. 

September  1,  1971.  1  of  3  papers,  36  p.  Paper  I,  6 
tab,  33  ref,  1  append. 

Descriptors:  'Water  pollution,  'Pathogenic  bac- 
teria, 'Salmonella,  'Pseudomonas,  'Methodolo- 
gy, Monitoring,  Effluents,  Streams,  Runoff, 
Sludge,  Filters,  Municipal  wastes,  Industrial 
waste,  E.  coli.  Analytical  techniques,  Sewage, 
Waste  water  (Pollution),  'Enteric  bacteria,  Anero- 
bic  digestion,  Activated  sludge. 
Identifiers:  Primary  sludge,  Primary  effluent, 
Secondary  effluent,  Package  plant  effluent,  Trick- 
ling filter  effluent. 

A  practical  sensitive  quantitative  method  for  the 
isolation  and  enumeration  of  Salmonellae  and  pyo- 
cyanogenic  Ps.  aeruginosa  from  wastewaters, 
treatment  effluents,  streams,  storm  water  runoff, 
and  sludges,  in  all  seasons  of  the  year  is  described. 
The  multiple  tube  test  enrichment  broth  is 
enhanced  by  the  addition  of  a  killed  culture  of  S. 
paratyphi  A.  Incubation  of  primary  enrichment  at 
40  C  is  critical.  Inoculum  for  secondary  culture  is 
taken  from  the  surface  of  primary  enrichment 
broth  series  as  salmonella  have  a  superior 
swimming  ability.  Secondary  culture  on  non-toxic 
XLD  agar  plates  allows  the  isolation  of  distinctive 
colonies  of  Salmonella  sp.  and  Ps.  aeruginosa,  and 
the  test  as  employed  practically  eradicates  the 
time-wasting  picking  of  false  positive  colonies  due 
to  related  Enterobacteriaceae.  Provisions  are 
made  to  obviate  MPN  'skips.'  The  use  of  glass 
fiber  ultra  filters  allows  the  testing  of  low  turbidity 
to  crystal-clear  waters  in  a  range  from  1 -liter  to  10- 
gallon  samples.  The  methods  described  are  useful 
testing  treatment  plant  effluents,  streams,  well 
waters,  and  non-chlorinated  drinking  waters.  An 
appendix  and  six  tables  describe,  in  detail,  media 
employed,  schemata  for  five  multiple  tube 
methods,  quantitative  results  obtained  compared 
with  published  qualitative  results,  and  proof  for 
claims  made  for  critical  temperature,  and  the  use 
of  glass  fiber  ultra  filters.  (EPA  abstract) 
W72-04559 


SIMULTANEOUS  QUANTITATION  OF  SAL- 
MONELLA SPECIES  AND  PSEUDOMONAS 
AERUGINOSA.  III.  ANALYSIS  OF  WASTE 
TREATMENT  SLUDGES  FOR  SALMONELLA 
SPECIES  AS  A  SURVEILLANCE  TOOL, 
National  Environmental  Research  Center,  Cincin- 
nati, Ohio. 
B.  A.  Kenner. 

September  1,  1971.  Third  of  three  papers,  36  p. 
Paper  III,  1  tab,  5  ref. 

Descriptors:  'Public  health,  'Epidemiology,  'Mu- 
nicipal wastes,  'Sludge,  'Salmonella,  Pathogenic 
bacteria,  Analysis,  Waste  water  treatment, 
Sewage  treatment.  Activated  sludge,  Anaerobic 
digestion. 

It  is  suggested  that  a  more  complete  and  useful 
surveillance  of  salmonellosis  for  large  urban  areas 
:an  be  attained  by  analysis  monthly  of  municipal 
primary  and  secondary  waste  treatment  plant 
sludges.  Results  obtained  can  indicate  current  high 
:arrier  rates  of  certain  Salmonella  serotypes  or 
suggest  the  presence  of  pathogens  in  local  food  or 
feed  products  that  may  need  inspection  to  avert 
spread.  (EPA  abstract) 


W72-04561 


IMPROVEMENTS  IN  THE  COLLECTION  OF 
HYDROGEN  SULFIDE  IN  CADMIUM 
HYDROXIDE  SUSPENSION, 

Washington  State  Univ.,  Pullman.  Coll.  of  En- 
gineering. 

W.  L.  Bamesberger,  and  D.  F.  Adams. 
Environmental  Science  and  Technology,  Vol  3,  p 
258-261,  1969.  2  fig,  3  tab,  11  ref.  Grant  No.  AP- 
00215  Division  of  Air  Pollution,  U.S.  Public  Health 
Service. 

Descriptors:  'Hydrogen  sulfide,  'Oxidation, 
Chemical  reactions,  Analytical  techniques,  Ions, 
Laboratory  tests,  Efficiency  performance,  Colloid 
suspension,  Hydrogen  ion  concentration. 
Identifiers:  'Cadmium  hydroxide,  Absorption 
solution,  Aspirator,  Alkaline  solutions,  Jacobs 
method. 

The  technique  of  collecting  hydrogen  sulfide  at 
ambient  air  concentrations  in  cadmium  hydroxide 
suspension,  in  use  for  more  than  10  years,  is  re- 
ported to  prevent  loss  from  sulfide  oxidation.  A 
comparison  of  this  procedure  with  bromine 
microcoulometric  titration  and  with  calculations  of 
the  anticipated  hydrogen  sulfide  concentrations 
produced  in  a  laboratory  gas  dilution  system 
revealed  an  unpredictable  and  nonreproducible 
loss  of  hydrogen  sulfide  as  high  as  80%  during  col- 
lection of  a  2-hour  impinger  sample  containing 
cadmium  hydroxide  suspension.  Evidence  is  given 
of  the  photodecomposition  of  cadmium  sulfide  in 
the  impinger  and  techniques  are  described  to 
reduce  loss  of  sulfide  during  sampling  and  storage. 
The  suggested  modification  provides  reproducible 
hydrogen  sulfide  recoveries.  Reliable  quantitative 
results  were  obtained.  (Bundy-Iowa  State) 
W72-04630 


EFFECT    OF   EARLY    DAY    MINING    OPERA- 
TIONS ON  PRESENT  DAY  WATER  QUALITY, 

Idaho  Univ.,  Moscow.  Coll.  of  Mines. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-04655 


PROPOSED  BASE-LINE  SAMPLING  PRO- 
GRAM, 

E.  D.  Goldberg,  G.  Arnason,  J.  L.  Reid,  M.  G. 
Gross,  and  F.  Lowman. 

In:  Chlorinated  Hydrocarbons  in  the  Marine  En- 
vironment, National  Academy  of  Science  Publica- 
tion, Washington,  D  C,  Appendix  A,  p  23-36,  1971. 
3  fig,  2  tab,  5  ref. 

Descriptors:  'Network  design,  'Water  pollution 
sources,  'Water  quality  control,  'Chlorinated 
hydrocarbon  pesticides,  'Surface  waters, 
Streams,  Reservoirs,  Sampling,  Oceans,  Sedi- 
ments, Data  collections,  Hydrologic  data,  Pro- 
grams, Project  planning,  Ecosystems. 
Identifiers:  'Marine  environment. 

A  one-year  study  is  proposed  to  gather  approxi- 
mately 1,000  samples  from  wind  systems,  ocean 
current  systems,  organisms,  rivers,  glaciers,  rain, 
and  sediments  for  a  chlorinated  hydrocarbon  base- 
line program  for  the  marine  environment.  The  col- 
lection of  adequate  samples  ot  marine  organisms  is 
important  in  areas  of  high  primary  productivity 
and  major  fisheries  since  several  of  these  areas  are 
near  sites  of  dense  human  population  and  pollution 
production,  support  relatively  large  marine 
biomasses  that  may  serve  as  reservoirs  with  slow 
turnover  rates  for  pollutants,  and  provide  food 
pathways  leading  to  man  through  his  utilization  of 
marine  fishery  products.  Samples  of  water  and 
sediment  should  be  composited  in  space  and  time. 
This  procedure  permits  an  estimate  of  concentra- 
tions for  quasi-steady-state  releases  and  should 
work  well  for  dissolved  constituents.  For  rivers, 
two  sampling  periods  are  suggested-high-flow  and 
low-flow  stages-each  of  6  months'  duration.  (See 
also  W71-1 1472)  (Woodard-USGS) 
W72-04665 


IDENTIFICATION  OF  GLOBALLY  DIS- 
TRIBUTED WASTES  IN  THE  MARINE  EN- 
VIRONMENT, 

E.  D.  Goldberg,  and  M.  G.  Gross. 
In:  Chlorinated  Hydrocarbons  in  the  Marine  En- 
vironment, National  Academy  of  Science  Publica- 
tion, Washington,  D  C,  Appendix  B,  p  37-42,  1971. 
3  tab,  9  ref. 

Descriptors:  'Water  pollution  sources,  'Pollutant 
identification,  'Pollutants,  'Chlorinated  hydrocar- 
bon pesticides,  'Oceans,  Atmosphere,  Surface 
waters,  Sediment  transport,  Currents  (Water), 
Water  circulation.  Wastes,  Industrial  wastes,  Tox- 
ins. 
Identifiers:  'Marine  environment. 

A  set  of  base-line  measurements  are  proposed  to 
identify  distributions  and  concentrations  of  man- 
introduced  materials  in  the  atmosphere  and  ocean. 
Such  a  program  can  define  present  or  potential 
threats  to  the  continued  survival  and  well-being  of 
marine  ecosystems.  Already,  mercury, 
halogenated  hydrocarbons,  and  oil  have  been 
widely  recognized.  Other  materials  of  comparable 
significance  should  be  identified.  Attention  is 
focused  primarily  on  atmospherically  transported 
materials  for  several  reasons:  river-carried  solids 
are  extremely  diverse  in  type  and  are  deposited 
primarily  near  the  river  mouth;  backgraund  con- 
centrations of  natural  riverborne  particles  are 
large  and  variable  and  can  therefore  mask  man's 
contributions;  and  airborne  materials  are  widely 
dispersed  over  oceanic  areas  within  days  or  weeks 
after  injection  into  the  atmosphere.  Materials  that 
may  pose  problems  to  the  marine  environment  are 
grouped  into  three  categories:  particles  from  the 
combustion  of  fossil  fuels  and  from  industrial  ac- 
tivities, elements  introduced  to  the  atmosphere  in 
amounts  comparable  to  those  brought  tot  the 
world's  rivers  by  natural  processes,  and  synthetic 
organic  chemicals.  (See  also  W71-11472) 
(Woodard-USGS) 
W72-04666 
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PRESENT   AND   FUTURE  SALINITY   OF  THE 
COLORADO  RIVER, 

Colorado  River  Board  of  California,  Los  Angeles. 
For  primary  bibliographic  entry  see  Field  03C. 
W72-04106 


ANIMAL  WASTE  UTILIZATION  FOR  POLLU- 
TION ABATEMENT, 

Nebraska  Univ.,  Lincoln.  Dept.  of  Agricultural 

Engineering. 

O.  E.  Cross,  A.  P.  Mazurak,  and  L.  Chesnin. 

Preprint,    presented    at    American    Society    of 

Agricultural    Engineers     1971    Winter    Meeting, 

Chicago,  Illinois,  December  7-10,  1971,  Paper  no 

71-906.  23  p,  8  fig,  9  ref.  OWRR  B-003-NEB  (3). 

Descriptors:  'Farm  wastes,  'Cattle,  Rates  of  ap- 
plication, 'Furrow  irrigation,  Surface  runoff, 
Groundwater  movement,  Nitrogen,  Phosphorus, 
Potassium,  Electrical  conductivity,  Crop 
response,  Nutrients,  Percolation,  Sudangrass, 
'Path  of  pollutants,  Pollution  abatement. 
Identifiers:  'Feedlot  wastes,  Runoff  losses.  Sur- 
face runoff  pollution. 

Beef  feedlot  manure  was  applied  to  plots  at  levels 
of  0,  40,  120  and  260  tons  dry  matter  per  acre.  The 
manure  was  disk  plowed  into  the  soil  at  4,  8,  and 
12  inch  depths.  A  sorghum-sudan  forage  was 
seeded  at  three  plant  populations,  a  'low,'  'medi- 
um,' and  'high'  density  and  was  furrow  irrigated 
according  to  standard  irrigation  techniques.  Data 
was  documented  as  to:  pollutional  potential  of  sur- 
face runoff  water,  pollutional  contribution  to  un- 
derground water  supply,  physical  and  chemical 
changes  in  the  soil,  irrigation  techniques,  and  crop 
response.  The  conclusions  are  the  result  of  one 
year's  test.  Nitrogen  and  sodium  displacement  did 
not  pollute  the  surface  runoff  water.  The  transport 
of  potassium  restricted  the  runoff  to  irrigation 
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uses  only.  However,  the  underground  water  was 
not  affected  by  the  plots  and  retained  its  potable 
quality.  Additional  information  is  required  to 
establish  irrigation  techniques;  however,  to  date 
conclusions  are:  (1)  the  initial  intake  rate  of  water 
into  the  soil  increases  as  higher  manure  loadings 
are  applied,  (2)  the  basic  intake  rate  is  higher  on 
areas  plowed  8  inches  deep  as  compared  to  areas 
plowed  4  or  12  inches  deep,  and  (3)  the  basic  in- 
take rate  increases  with  time  elapse  after  applica- 
tion. The  application  of  manure  increased  the  crop 
yield  with  the  exception  of  the  260  ton  application. 
(Bundy-Iowa  State) 
W72-04118 

FERTILIZER  NITROGEN:  CONTRIBUTION  TO 
NITRATE  IN  SURFACE  WATER  IN  A  CORN 
BELT  WATERSHED, 

Washington  Univ.,  St.  Louis,  Mo.  Center  for  the 
Biology  of  Natural  Systems. 
D.  H.  Kohl,  G.  B.  Shearer,  and  B.  Commoner. 
Science,  Vol  174,  No  4016,  p  1331-1334,  December 
24,  1971.  2  fig,  12ref. 

Descriptors:  'Fertilizers,  'Nitrogen,  'Agricultural 
watersheds,  'Path  of  pollutants,  Nitrates,  Surface 
waters,  Illinois,  Drainage,  Tile  drains,  Corn  belt, 
Farm  wastes,  'Spectrophotometry,  Nutrients, 
Lakes,  Rivers,  Analytical  techniques,  Radioactivi- 
ty techniques,  Water  pollution  sources. 
Identifiers:  Sangamon  River  (111),  Lake  Decatur 
(111),  'Mass  spectrometry.  Sample  preparation, 
Nitrogen-15. 

Nitrate  concentration  and  relative  nitrogen-15  en- 
richment were  measured  in  surface  water  samples 
from  Lake  Decatur  and  the  Sangamon  River  in  the 
Illinois  corn  belt  watershed  region  and  in  the  ef- 
fluent from  subterranean  tiles  that  drain  the 
cropped  land  in  the  region.  A  mass-spectrometer 
with  dual-sample  collection  capability  allowed 
determination  of  nitrogen-15  to  plus  or  minus  1 
unit.  Samples  were  prepared  by  reducing  the 
nitrate  to  NH4  ( + ),  after  distilling  off  any  NH4  ( + ) 
initially  present.  It  was  necessary  to  take  extreme 
care  not  to  lose  any  of  the  sample  during  prepara- 
tion. From  the  measurements,  it  was  estimated 
that  at  the  time  of  peak  nitrate  concentration  in  the 
spring  of  1970,  at  least  55  to  60  percent  of  the 
nitrogen  found  as  nitrate  in  surface  waters 
originated  from  fertilizer  nitrogen.  (Mortland-Bat- 
telle) 
W72-04133 


THE  PRESENCE  OF  PETROLEUM  RESIDUES 
OFF  THE  EAST  COAST  OF  NOVA  SCOTIA,  IN 
THE  GULF  OF  ST.  LAWRENCE,  AND  THE  ST. 
LAWRENCE  RIVER, 

Bedford  Inst.,  Dartmouth  (Nova  Scotia).  Atlantic 

Oceanographic  Lab. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-04139 


DIRECT  FIELD  DETERMINATION  OF  THE 
NATURAL  REAERATION  COEFFICIENT  BY 
FREQUENCY  RESPONSE  ANALYSIS, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  N.J. 
Dept.  of  Chemical  and  Biochemical  Engineering. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-04159 


REMOTE  SENSING  OF  SOUTHERN  CALIFOR- 
NIA OIL  POLLUTION  EXPERIMENT. 

Coast  Guard,  Washington,  D.C.  Pollution  Control 

Branch. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-04165 


MICROWAVE       RADIOMETRIC       OBSERVA- 
TIONS OF  CONTROLLED  OIL  SPILLS, 

Aerojet-General,  El  Monte,  Calif. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-04166 


RADAR  DETECTION   AND  MONITORING  OF 
OIL  SLICKS, 

Naval  Research  Lab.,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-04168 


EVALUATION  OF  THE  FIELD  PERCOLATION 
TEST  AND  AN  ALTERNATIVE  PROCEDURE 
TO  TEST  SOIL  POTENTIAL  FOR  DISPOSAL 
OF  SEPTIC  TANK  EFFLUENT, 

Wisconsin  Univ.,  Madison.  Geological  and  Natu- 
ral History  Survey. 
J.  Bouma. 

Soil  Science  Society  of  America  Proceedings,  Vol 
35,  No  6,  p  871-875,  November-December  1971.  3 
fig,  2  tab,  23  ref. 

Descriptors:    'Infiltration.   'Soil  disposal  fields, 
'Percolation,   'Hydraulic  conductivity,   'On-site 
testing,  Domestic  wastes.  Path  of  pollutants.  Soil 
water  movement,  Septic  tanks,  Wisconsin. 
Identifiers:  Field  percolation  tests. 

In  four  field  tests  in  well  drained  pedons  in 
Wisconsin,  infiltration  rates  of  the  variable-head 
percolation  test  procedure,  required  by  law  in 
many  states  to  test  soil  suitability  for  disposal  of 
septic  tank  effluent,  were  much  higher  than 
hydraulic  conductivity  (K)  for  saturated  soil,  and 
more  variable.  Soil  moisture  tensions  were 
recorded  around  operating,  partly  filled,  seepage 
beds  in  different  soils  indicating  the  occurrence  of 
low  flow  rates  through  unsaturated  soil,  due  to 
crusting  at  the  soil  interface  of  the  seepage  beds. 
Measurement  of  K  values  in  situ,  as  a  function  of 
soil  moisture  tension,  is  proposed  as  a  field  test  to 
determine  soil  potential  for  effluent  disposal.  (K- 
napp-USGS) 
W72-04186 


ADSORPTION  OF  DDT  ON  SOLID  PARTICLES, 

Agricultural  Research  Service,  Fort  Collins,  Colo. 

Soil  and  Water  Conservation  Research  Div. 

D.  F.  Champion,  and  S.  R.  Olsen. 

Soil  Science  Society  of  America  Proceedings,  Vol 

35,  No  6,  p  887-891,  November-December  1971.  10 

fig,  1  tab,  8  ref. 

Descriptors:  'Adsorption,  'Pesticide  residues, 
♦Ion  exchange,  'Soils,  'Clays,  Organic  matter, 
Colloids,  Clay  minerals,  DDT,  Dieldrin. 

DDT  adsorption  from  water  by  ion  exchange 
resins,  aluminum  oxides,  ion  exchange  celluloses, 
and  soils  was  determined  by  measuring  carbon-14 
labeled  DDT  remaining  in  solution.  The  positively 
charged  adsorbents  adsorbed  more  DDT  from 
solution  than  the  negatively  charged  adsorbents. 
In  addition,  the  association  of  DDT  with  organic 
matter  and  colloidal  clay  in  the  aqueous  phase 
resulting  from  sedimented  soils  increased  DDT  in 
solution.  The  chlorine  atoms  on  the  ethyl  group  of 
the  DDT  molecule  possess  a  slight  negative  charge 
which  was  mainly  responsible  for  the  adsorption 
of  DDT.  (Knapp-USGS) 
W72-04192 


methoxychlor  was  highest  in  the  clay  fraction  of 
both  treated  and  untreated  soils.  In  the  untreated 
soils  the  greatest  retention  of  the  three  insecticides 
was  on  the  colloidal  and  0.08-0.5  micron  fraction. 
Removing  the  organic  matter  from  both  soils 
reduced  the  retention  on  both  clay  fractions.  The 
two  soils  reacted  differently  to  the  H202  treat- 
ment although  the  three  insecticides  followed  very 
similar  trends  within  a  soil.  Although  organic 
matter  contributes  to  the  retention  of  the  insecti- 
cides studied,  other  soil  properties  also  are  respon- 
sible for  adsorption.  (Knapp-USGS) 
W72-04193 


REGIONAL  ENVIRONMENTAL  POLLUTION 
OPERATIONS  PLAN. 

Tulsa  City-County  Health  Dept.,  Okla.  Environ- 
mental Health  Div. 

Available  from  NTIS,  Springfield,  Va.  22151  as 
PB-202  839,  S3.00  paper  copy:  S0.95  cents 
microfiche.  Indian  Council  of  Governments  Re- 
port, June  1971.  70  p,  5  fig,  9  tab,  11  ref. 

Descriptors:  'Water  pollution  sources,  'Regional 
analysis,  'Pollutants,  'Regions,  'Surveys, 
•Oklahoma,  Reviews,  Air  pollution,  Indian  reser- 
vations. Municipal  wastes,  Domestic  wastes,  In- 
dustrial wastes,  Environmental  effects,  Solid 
wastes,  Pollution  abatement. 
Identifiers:  'Indian  Nations  Council  of  Govern- 
ments,'Tulsa  (Okla). 

Under  a  contract  with  the  Indian  Nations  Council 
of  Governments  (INCOG)  the  Tulsa  City-County 
Health  Department  carried  out  a  general  investiga- 
tion of  the  sources  and  extent  of  environmental 
pollution  resulting  from  various  activities  in  the  re- 
gion. The  areas  of  environmental  contamination 
analyzed  were  air,  water,  solid  waste,  noise,  and 
visual  pollution.  A  short  summary  of  the  Federal 
and  State  role  in  environmental  pollution  is  in- 
cluded. The  sources  of  water  pollution  in  the  re- 
gion originate  mainly  from  inadequately  treated 
municipal  effluents,  raw  sewage  as  a  direct  result 
of  bypassing  mechanical  sewage  treatment  plants 
due  to  excessive  precipitation  or  lack  of  fail-safe 
and  back-up  equipment:  inadequately  treated  or 
untreated  industrial  wastes;  urban  storm  water 
pollution  from  the  various  communities;  and  salt 
water  pollution  from  oil  wells.  The  drainage  basins 
where  the  problem  is  acute  and  where  joint  treat- 
ment facilities  are  needed  are  Haikey  Creek, 
Spunky  Creek.  Sand  Springs  area,  and  Fry  Creek. 
Recommendations  for  future  detailed  investiga- 
tion and  projects  are  made.  General  work  elements 
to  be  accomplished  for  each  investigation  and  pro- 
ject are  included.  (Woodard-USGS) 
W72-04206 


VANADIUM  CONCENTRATIONS  IN 

COLORADO  RIVER  BASIN  WATERS, 

Colorado  Univ.,  Boulder.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  05 A. 
W72-04233 


RETENTION  OF  THREE  INSECTICIDES  ON 
DIFFERENT  SIZE  SOIL  PARTICLES 
SUSPENDED  IN  WATER, 

Agricultural    Research    Service,    Orono,    Maine. 

Dept.  of  Plant  and  Soil  Science. 

E.  M.  Richardson,  and  E.  Epstein. 

Soil  Science  Society  of  America  Proceedings,  Vol 

35,  No  6,  p884-887,  November-December  1971.  7 

tab,  12  ref. 

Descriptors:  'Adsorption,  'Pesticide  residues, 
♦Soils,  'Clays.  Clay  minerals.  Ion  exchange, 
Sands,  Silts,  Particle  size,  Organic  matter. 

The  retentions  of  DDT,  endosulfan  and  methox- 
ychlor on  different  sized  soil  particles,  were  stu- 
died using  samples  of  Marshall  silt  loam  from  Iowa 
and  Caribou  silt  loam  from  Maine.  A  portion  of 
each  soil  was  treated  with  H202  to  study  the  ef- 
fect of  organic  matter.  Retention  of  DDT  and 


WORKSHOP-CONFERENCE     ON     RECLAMA- 
TION OF  MAINE'S  DYTNG  LAKES. 

Maine  Univ.,  Bangor. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-04279 


DISTRIBUTIONAL  ECOLOGY  AND 

BEHAVIORAL      THERMOREGULATION      OF 
FISHES     IN     RELATION     TO     HEATED     EF- 
FLUENT FROM  A  STEAM-ELECTRIC  POWER 
PLANT  (LAKE  MONONA,  WISCONSIN). 
Wisconsin  Univ.,  Madison.  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-04295 

SPRAY    IRRIGATION    SYSTEM    FOR    TREAT- 
MENT OF  CANNERY  WASTES, 

Campbell  Soup  Co..  Camden.  N.J 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 

Sources  of  Pollution — Group  5B 


For  primary  bibliographic  entry  see  Field  05D. 
W72-04315 


BASIC  DATA  REPORT  ON  THE  TURBULENT 
SPREAD  OF  HEAT  AND  MATTER, 

Geological  Survey,  Fort  Collins,  Colo. 

For  primary  bibliographic  entry  see  Field  08B. 

W72-04333 


ttTND-DRIVEN  CURRENTS  IN  A  LARGE  LAKE 
:>R  SEA, 

Northwestern  Univ.,  Evanston,  111.  Dept.  of  En- 
gineering   Sciences;    and    Northwestern    Univ., 
Evanston,  111.  Dept.  of  Geological  Sciences. 
For  primary  bibliographic  entry  see  Field  02H. 
IV72-04335 


[•HE  EFFECT  OF  UNLINED  TREATED 
SEWAGE  STORAGE  PONDS  ON  WATER 
JUALITY  IN  THE  OGALLALA  FORMATION, 

Fexas  Tech.  Univ.,  Lubbock.  Water  Resources 

Center. 

J.M.Wells. 

\vailable  from  the  National  Technical  Informa- 

ion  Service  as  PB-206  517,  S3. 00  in  paper  copy, 

10.95  in  microfiche.  Project  Completion  Report 

Jecember,  1971.  36  p,  9  fig,  1  tab,  19  ref.  OWRR 

J-021-TEXU). 

descriptors:  Cities,  *Nitrates,  Municipal  wastes, 
Sewage  lagoons,  Groundwater  movement, 
'hosphorus,  Chlorides,  Dissolved  solids,  Irriga- 
ion  water,  Path  of  pollutants,  Percolation,  Water 
lollution  sources,  Texas,  Storage,  *Waste 
torage,  'Nitrogen  compounds, 
dentifiers:  *OgaIlala  aquifer,  "Lubbock  (Tex.). 

~he  purpose  was  to  establish  the  rate  at  which  pol- 
utants  move  from  an  unlined  treated  sewage 
torage  pond  into  the  underground  formation  and 
he  rate  at  which  such  pollutants  move  laterally 
hrough  the  formation.  Of  secondary  importance 
vas  the  rate  at  which  water  infiltrates  into  the  for- 
nation  from  the  storage  pond.  Although  municipal 
ffluent  contains  many  compounds  that  are  poten- 
ial  pollutants  of  groundwater,  this  research  was 
ocused  on  nitrate  as  a  pollutant  because  of  its 
nown  high  concentration  under  and  near  the  City 
if  Lubbock  disposal  operation,  because  of  its  im- 
iortance  to  health  with  regard  to  animals,  human 
«ings,  and  plants,  and  because  of  its  initial  rela- 
ively  low  concentration  in  groundwater  in  the 
rea.  The  research  did  not  accomplish  the  stated 
bjectives  since  the  complexity  of  the  problem 
/as  underestimated.  If  such  a  project  is  to  be  suc- 
essful:  (1)  All  water  utilized  for  any  purpose  on 
he  project  must  be  carefully  metered  including  ef- 
luent  delivered,  effluent  used  for  irrigation,  ef- 
luent  wasted,  groundwater  pumped,  and  surface 
unoff  entering  or  leaving.  (2)  A  dense  network  of 
bservation  wells  which  can  be  sampled  and  moni- 
ored  for  water  surface  elevations  is  essential, 
'reduction  wells  are  unsatisfactory.  (3)  Ground- 
water samples  analyzed  must  be  representative  of 
he  entire  saturated  thickness  of  the  aquifer.  (4) 
lore  research  is  needed  to  predict  with  a  higher 
egree  of  certainty  the  relationships  between  the 
oncentrations  of  nitrogenous  compounds  in 
tored  surface  waters,  the  depth  and  composition 
f  underlying  sludge  blankets,  and  the  resultant 
uality  of  percolating  groundwater.  (Runkles- 
"exas  A  and  M) 
V72-04349 


•ISPERSION  OF  THERMAL  EFFLUENTS, 

Washington   State   Univ.,   Pullman.   Coll.  of  En- 

ineering. 

'laudC.  Lomax. 

ivailable  from  the  National  Technical  Informa- 

ion  Service  as  PB-206  526,  S3.00  in  paper  copy, 

0.95  in  microfiche.  Project  Completion  Report 

971.  70  p,  25  fig,  103  ref,  append.  OWRR  A-036- 

VASH(l). 

)escriptors:  *Thermal  pollution,  "Jets,  'Disper- 
ion,  'Turbulence,  Water  pollution  sources.  Path 


of  pollutants,  Water  pollution  control,  Effluents, 
Temperature,  Flow,  Fluid  mechanics. 
Identifiers:  'Thermal  plumes,  'Ambient  fluid. 

On  the  basis  of  a  literature  review  and  experimen- 
tal results,  some  means  of  controlling  a  thermal 
plume  are  suggested.  Rate  of  rise  and  lateral 
spread  of  a  heated  jet  are  increased  as  the  dif- 
ference in  temperature  between  the  jet  and  am- 
bient fluid  increases.  Solid  boundaries,  high  shear 
zones,  and  local  turbulence  all  increase  dispersion 
of  the  jet.  Deeper  submergence  and  lower  jet 
velocities  reduce  the  lateral  spread.  It  should  be 
recognized  that  most  of  the  surplus  heat  remains  in 
the  ambient  fluid.  The  distribution  of  this  heat  can 
be  controlled  to  some  extent  in  the  region  just 
downstream  of  the  efflux  if  specifications  are 
available  for  the  desired  distribution.  For  example, 
surface  spread  of  a  hot  jet  can  be  reduced  by  mix- 
ing with  cooler  ambient  fluid  before  the  jet  sur- 
faces. This  increases  the  depth  and  width  (below 
the  surface)  over  which  the  heat  is  distributed. 
W72-04352 


PRELIMINARY  FINDINGS  ON  THE  DETER- 
GENT AND  PHOSPHATE  CONTENTS  OF 
WATER  OF  SOUTHERN  NASSAU  COUNTY, 
NEW  YORK, 

Geological  Survey,  Mineola,  N.Y. 

N.  M.  Perlmutter,  and  E.  Koch. 

Available   from    GPO,    Washington,   DC   20402, 

Price  S2.50.   Geological   Survey  Research   1971, 

Chapter  D,  Professional  Paper  750-D,  p  D171- 

D177,  1971.  5  fig,  8  ref. 

Descriptors:  'Water  pollution  sources,  'Septic 
tanks,  'Detergents,  'Surface  waters,  'Ground- 
water, New  York,  Cities,  Urbanization, 
Biodegradation,  Sampling,  Phosphates,  Path  of 
pollutants,  Water  quality,  Water  analysis,  Pollu- 
tant identification. 

Identifiers:  'Long  Island  (NY),  'Detergents  (M- 
BAS),  'Urban  hydrology. 

The  distribution  of  MBAS  (methylene  blue  active 
substance)  and  phosphate  in  the  water  of  Nassau 
County,  Long  Island,  N.Y.  were  studied  from  1966 
to  1970.  The  MBAS,  a  detergent  constituent,  has 
entered  the  water  in  the  sewage  effluent  from 
several  hundred  thousand  cesspools  and  septic 
tanks.  The  phosphate  has  a  mixed  origin.  Although 
some  samples  of  shallow  groundwater  had  MBAS 
contents  of  as  much  as  2  milligrams  per  liter,  this 
constituent  is  not  a  significant  problem  in  the 
Magothy  aquifer,  the  major  source  of  public  water 
supply.  MBAS  content  of  streams  in  some  areas 
averaged  as  much  as  0.48  mg/liter.  A  slight 
downward  trend  in  MBAS  content  since  1966  may 
be  due  to  natural  dilution  after  a  regional  drought 
and  introduction  of  a  more  diodegradable  deter- 
gent in  1966.  The  phosphate  content  of  shallow 
groundwater  averaged  0.01  mg/liter.  The  low  con- 
centrations of  MBAS  and  phosphate  in  most  of  the 
water  are  not  known  to  be  toxic.  (Knapp-USGS) 
W72-04372 


RELATIONSHIP  BETWEEN  GROUND-WATER 
LEVELS  AND  QUALITY  IN  SHALLOW  OBSER- 
VATIONS WELLS,  MUDDY  CREEK  BASIN, 
SOUTHEASTERN  YORK  COUNTY,  PENNSYL- 
VANIA, 

Geological  Survey,  Harrisburg,  Pa. 
For  primary  bibliographic  entry  see  Field  02K. 
W72-04373 


MATHEMATICAL  MODEL  TO  COMPUTE 
REAERATION  COEFFICIENTS  FOR  THE  CON- 
NECTICUT RIVER, 

Geological  Survey,  Hartford,  Conn. 

L.  A.  Weiss. 

Available    from    GPO,    Washington,    DC    20402, 

Price   $2.50.   Geological   Survey   Research    1971, 

Chapter  D,   Professional   Paper  750-D,   p   D165- 

D170,  1971.  6  fig,  1  tab,  6  ref. 
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Descriptors:  'Reaeration,  'Rivers,  'Thermal  pol- 
lution,     'Connecticut,     Mathematical     models, 
Dispersion,  Water  temperature,  Estuaries. 
Identifiers:  Connecticut  River. 

Data  from  a  dissolved-oxygen  survey  on  August 
27,  1968,  at  the  Connecticut  Yankee  Atomic 
Power  Co.  plant  at  Haddam  Neck,  Conn.,  were 
used  as  input  to  a  one-dimensional  mathematical 
model  to  compute  reaeration  coefficients  for  short 
time  intervals  in  the  estuary.  The  reaeration  coeffi- 
cients ranged  from  0.16  to  1.31  per  day  at  20  deg  C 
and  were  directly  related  to  stream  velocity. 
Because  the  fluctuations  in  depth  were  small  com- 
pared to  the  total  depth,  they  were  not  evaluated 
separately.  New  oxygen  produced  from  before 
dawn  to  after  sunset  seemed  to  be  affected  spa- 
tially and  temporally  by  power  plant  effluent.  (K- 
napp-USGS) 
W72-04374 


A  PRELIMINARY  NOTE  ON  THE  RELATION- 
SHIPS BETWEEN  FORAMINIFERS  AND  POL- 
LUTION IN  TWO  PUERTO  RICAN  BAYS, 

Puerto  Rico  Univ.  Mayaguez.  Dept.  of  Geology. 
G.  A.  Seiglie. 

Caribbean  Journal  of  Science,  Vol  11,  No  1-2,  p 
93-98,  March- June  1971.  3  fig,  9  ref. 

Descriptors:  'Water  pollution  sources,  'Bays, 
'Water  pollution  effects,  'Nuclear  wastes,  'Puer- 
to Rico,  Aquatic  animals,  Thermal  pollution, 
Ecosystems,  Water  temperature,  Salinity,  Sedi- 
ments, Ecology. 

Identifiers:  'Foraminifers,  Jobos  Bay  (P.R.), 
Mayaguez  Bry  (P.R.). 

The  study  of  the  foraminifers  of  Jobos  Bay  and 
Mayaguez  Bay  is  part  of  a  general  ecological  study 
by  the  Puerto  Rico  Nuclear  Center.  The  tempera- 
tures in  Mayaguez  Bay  range  from  24.9  deg  C  to 
29.6  deg  C  and  salinities  from  33.3  ppt.  to  36.0  ppt. 
In  Jobos  Bay,  temperatures  range  from  about  26 
deg  C  to  29.5  deg  C  and  salinities  from  about  36 
ppt.  to  38  ppt.  in  winter.  Jobos  Bay  is  shallower 
than  Mayaguez  Bay;  its  maximum  depth  is  9  me- 
ters, and  consequently  the  foraminiferal  species 
affected  by  pollution  are  different  than  in 
Mayaguez  Bay.  The  area  most  affected  by  pollu- 
tion is  the  north-western  part  close  to  the  piers  of 
Central  Aguirre  and  to  the  sewage  disposal  of  this 
sugar  mill.  The  highest  population  in  this  part  of 
the  bay  435  foraminifers  per  10  sq  cm.  is 
dominated  by  Ammonia  tepida  variants  with  all 
the  individuals  megalospheric  and  most  of  them 
abnormal.  The  large  population  of  Florilus 
grateloupii  in  the  Bay  of  Cayo  Puerca  indicated  the 
relation  of  foraminifer  to  the  high  content  of  or- 
ganic carbon  in  sediments  and  to  anaerobic  condi- 
tions. (Woodard-USGS) 
W72-04386 


POLLUTION  EVALUATION  SURVEY  OF  THE 
INTERSTATE  WATERS  OF  THE  RED  RIVER 
OF  THE  NORTH,  NORTH  DAKOTA-MI- 
NNESOTA, 

Federal   Water   Quality   Administration,   Kansas 
City,  Mo. 
B.  Hegg. 

Available  from  NTIS,  Springfield,  Va.  22151  as 
PB-202  556,  S3.00  paper  copy,  $0.95  in  microfiche. 
Federal  Water  Quality  Administration,  Missouri 
Basin  Region  Report,  June  1970.  115  p,  17  fig,  27 
tab. 

Descriptors:  'Water  pollution  sources,  'Water 
quality,  'Rivers,  'North  Dakota,  'Minnesota, 
Chemical  analysis,  Dissolved  oxygen,  Nitrogen, 
Ammonia,  Coliforms,  Industrial  wastes,  Mu- 
nicipal wastes,  Water  pollution  control,  Stan- 
dards, Governments. 
Identifiers:  'Red  River  of  the  North. 

A  pollution  evaluation  survey  was  conducted  on 
the  Red  River  of  the  North  (Fargo,  N.  Dak.  to 
Oslo,  Minn.)  from  September  1969  to  April  1970. 
The  combined  waste  discharges  from  the  Fargo- 


Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5B— Sources  of  Pollution 


Moorhead  Area  had  an  adverse  effect  on  the  water 
quality.  Violations  of  North  Dakota's  and  Min- 
nesota's Water  Quality  Standards  included  the  dis- 
solved oxygen  criteria,  the  ammonia  nitrogen  and 
ammonia  criteria,  the  bacterial  criteria  and  viola- 
tion of  State  effluent  requirements.  The  critical 
period  for  maintaining  5  mg/1  of  dissolved  oxygen 
in  the  Red  River  of  the  North  was  during  winter 
months  under  conditions  of  ice  cover.  Total 
coliforn  densities  at  Oslo,  Minnesota  ranged  from 
7,900  MPN  per  100  ml  to  24,000  MPN  per  100  ml 
exceeding  both  States'  criteria  of  5,000  MPN  per 
100  ml.  (Woodward-USGS) 
W72-04400 


DETERGENTS  IN  WATER  -  A  BIBLIOG- 
RAPHY. 

Office  of  Water  Resources  Research,  Washington. 
D.C.  Water  Resources  Scientific  Information 
Center. 

Available  from  NTIS,  Springfield,  Va.  22151  -  as 
PB-206  527  Price  $6.00  (paper  copy);  S0.95  in 
microfiche.  Water  Resources  Scientific  Informa- 
tion Center  Report  WRSIC  71-214,  December 
1971.  460  p. 

Descriptors:  'Detergents,  "Water  pollution, 
•Bibliographies,  'Abstracts,  Data  storage  and 
retrieval,  Digital  computers.  Water  pollution 
sources,  Documentation,  Chemical  wastes,  Alkyl- 
benzene  sulfonates,  Environmental  effects.  Publi- 
cations. 
Identifiers:  'Notice  of  Research  Projects  (NRP). 

A  compilation  of  282  abstracts  is  presented  for 
selected  reports,  journal  articles,  and  various 
documents  published  mostly  since  1966  on  the 
subject.  The  abstracts  include  full  bibliographical 
citations  and  a  set  of  descriptors  from  the  Water 
Resources  Thesaurus.  The  bibliography  is 
produced  from  two  computerized  information 
bases  that  complement  each  other  in  summarizing 
completed  and  ongoing  research  as  documented 
by  the  Water  Resources  Scientific  Information 
Center:  (1)  Selected  Water  Resources  Abstracts 
(SWRA)  and  (2)  Notices  of  Research  Projects 
(NRP).  Descriptions  are  given  for  44  research  pro- 
jects in  progress  as  registered  with  the  Smithsoni- 
an Science  Information  Exchange.  At  the  time  of 
computer  search  for  this  bibliography,  the  SWRA 
information  base  contained  almost  35,000  items.  A 
significant  descriptor  index  is  given  of  representa- 
tive weighted  terms  lhat  best  describe  the  informa- 
tion content  of  the  abstracted  items.  A  comprehen- 
sive index  is  given  that  represents  all  descriptors 
and  identifiers  used  to  index  the  different  papers 
in  the  bibliography.  Items  in  the  bibliography  are 
arranged  in  ascending  WRSIC  Accession  No. 
sequence.  (Land-USGS) 
W72-04438 


PCB  IN  WATER  -  A  BIBLIOGRAPHY. 

Office  of  Water  Resources  Research.  Washington. 

D.C.    Water    Resources    Scientific    Information 

Center. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-04439 


MERCURY  IN  WATER-A  BIBLIOGRAPHY. 

Office  of  Water  Resources  Research,  Washington, 
D.C.  Water  Resources  Scientific  Information 
Center. 

Available  from  NTIS,  Springfield,  Va.  22151  as 
PB-206  535,  Price  S3.00  (Paper  copy),  .95  in 
microfiche.  Water  Resources  Scientific  Informa- 
tion Center,  WRSIC  72-214,  January  1972.  294  p. 

Descriptors:  'Heavy  metals,  'Water  pollution 
sources,  'Water  chemistry,  'Bibliographies,  'Ab- 
stracts, Data  storage  and  retrieval.  Computers. 
Documentation,  Publications,  Chemical  wastes. 
Environmental  effects.  Public  health.  Poisons. 
Geochemistry,  Analytical  techniques. 
Identifiers:  'Mercury.  Notice  of  Research  Pro- 
jects (NRP). 


This  is  a  compilation  of  195  abstracts  for  selected 
reports,  journal  articles,  and  various  documents 
published  mostly  since  1967  on  mercury  in  water. 
The  abstracts  include  full  bibliographical  citations 
and  a  set  of  descriptors  from  the  Water  Resources 
Thesaurus.  This  bibliography  supercedes  an  earli- 
er edition  on  the  subject  (WRSIC  71-207),  and  is 
produced  from  two  complementary  computerized 
information  bases.  One  base  contains  Selected 
Water  Resources  Abstracts  (SWRA)  and  the  other 
contains  Notice  of  Research  Projects  (NRP).  The 
SWRA  portion  represents  published  research  in 
water  resources,  as  abstracted  and  indexed  in  the 
SWRA  journal.  At  time  of  the  computer  search  for 
this  bibliography  the  data  base  had  35,675  ab- 
stracts covering  SWRA  through  December  15, 
1971.  Notices  and  descriptions  are  given  for  10 
research  projects  underway  on  mercury  in  water: 
these  are  registered  with  Smithsonian  Science  In- 
formation Exchange.  A  significant  descriptor 
index  is  given  of  weighted  terms  that  best  describe 
the  information  content  of  the  abstracted  items.  A 
comprehensive  index  lists  all  descriptors  and 
identifiers  used  to  index  each  paper  represented 
by  an  abstract.  The  bibliography  is  arranged  in 
ascending  WRSIC  Accession  No.  order.  (Lang- 
USGS) 
W72-04440 


ANTIMONY-124  IN  THE  LOWER  COLUMBIA 
RIVER, 

Oregon  State  Univ.,  Covallis.  Dept.  of  Oceanog- 
raphy. 

Stephen  V.  W.  Pope. 

M.  S.  Thesis,  June  1970.  57  p,  6  fig,  6  tab,  25  ref,  2 
append. 

Descriptors:  'Path  of  pollutants,  "Columbia 
River,  River  flow,  Radioactivity  techniques. 
Tracking  techniques,  Zinc  radioisotopes.  On-site 
investigations.  Flocculation,  Adsorption,  Sedi- 
ment transport. 

Identifiers:  'Antimony  radioisotopes.  Chromium 
radioisotopes,  Scandium  radioisotopes. 

Average  transport  rates  (curies/day)  in  early 
spring  1969  past  Vancouver  were:  Sb-124(1.5),  Cr- 
51  (200),  Sc-46  (11),  and  Zn-65  (10).  Equilibrium 
activities  (curies),  obtained  by  setting  the  rate  of 
discharge  equal  to  the  rate  of  decay,  were:  Sb-124 
(140),  Cr-51  (8000),  Sc-46  (1300),  and  Zn-65  (3500). 
A  large  standard  deviation  in  the  Cr-51 /Sb-124 
ratio  prevented  its  use  to  estimate  the  flow  rate  of 
the  Columbia  River.  Most  Cr-51  and  Sb-124  were 
in  the  soluble  phase,  but  most  Zn-65  and  Sc-46 
were  in  the  particulate  phase.  (Bopp-ORNL) 
W72-04446 


NITROGEN-IS  IN  SOIL-PLANT  STUDIES. 

International    Atomic    Energy    Agency.    Vienna 

(Austria). 

\ 

Available  from  UNIPUB,  Inc.,  P.O.  Box  433,  New 
York,  N.Y.  10016,  Price  S7.00.  Proceedings  of  a 
Research  Co-ordination  Meeting  Organized  by  the 
Joint  FAO/IAEA  Division  of  Atmomic  Energy  in 
Food  and  Agriculture,  Sofia,  1-5  December  1969. 
225  p. 

Descriptors:  "Water  pollution  sources.  "Nitrates, 
"Agricultural  chemicals.  Path  of  pollutants.  Soil 
environment.  Pollution  abatement.  Nitrogen  fixing 
bacteria.  Rhizosphere,  Rice.  Nitrogen  cycle.  Sta- 
ble isotopes.  Tracers.  Soil-water-plant  relation- 
ships. Spectroscopy,  Analytical  techniques.  Plant 
physiology.  Proteins,  Reviews. 

Progress  is  summarized  in  18  papers  on  (a)  the  fate 
of  fertilizer  N  in  both  upland  and  paddy  soils,  (b) 
in-situ  N-balance  studies,  (c)  factors  affecting  N 
adsorption  by  roots,  (d)  metabolic  pathways  of  N- 
assimilation  in  plant  tissue,  (e)  movement  of  N 
solutes  within  the  plant,  and  (f)  optical  spectrosco- 
py techniques  for  N-15  assay.  Recommendations 
are  made  for  conducting  mission-oriented,  interna- 
tional field  experiments  which  should  provide  data 
on  problems  related  to  the  effects  of  environmen- 
tal soil  and  management  factors  on  the  conversion 
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of  fertilizer  N  into  grain  protein.  The  role  of 
microorganisms  in  assimilation  of  N  by  plants  was 
studied  using  radiation-sterilization  techniques. 
An  analogue  computer  was  used  for  simulation  of 
ion  uptake  by  roots.  Efficient  fertilizer  use  is  es- 
sential in  preventing  build-up  of  nitrogen  in 
groundwater.  (See  also  W72-04449  and  W72- 
04450)  (Bopp-ORNL) 
W72-04448 


BIOLOGICAL  NITROGEN  FIXATION  AND  ITS 
ECONOMIC  SIGNIFICANCE, 

Instituut  voor  Toepassing  van  Atoomenergie  in  de 
Landbouw,  Wageningen  (Netherlands). 
J.  H.  Becking. 

In:  Proceedings  of  a  Research  Co-ordination 
Meeting  (Nitrogen- 15  in  Soil-Plant  Studies),  or- 
ganized by  the  Joint  FAO/IAEA  Division  of 
Atomic  Energy  in  Food  and  Agriculture,  Sofia,  1-5 
December,  1969.  p  189-222,  10  fig,  11  tab,  153  ref. 

Descriptors:  "Nitrogen  cycle,  "Soil-water-plant 
relationships,  "Nitrogen  fixing  bacteria, 
"Azotobacter,  Rice,  Aquatic  soils,  Cyanophyta, 
Fertilization,  Water  pollution  sources,  Stable 
isotopes.  Reviews,  Pollution  abatement.  Path  of 
pollutants,  Tracers,  Analytical  techniques,  On-site 
investigations. 

This  review  emphasizes  the  importance  of  N-fix- 
ing  microorganisms  for  rice  culture,  especially 
since  the  chemical  production  of  fertilizers  w  ill  not 
be  able  to  catch  up  with  increasing  demands  in 
these  regions.  It  has  been  shown  that  blue-green 
algae  are  mainly  responsible  for  the  remarkable 
ability  of  submerged  rice  soils  to  supply  N  to  suc- 
cessive rice  crops.  In-situ  experiments  under  natu- 
ral conditions  w  ith  the  total  ecosystem  of  microor- 
ganisms are  needed  to  give  the  contribution  of 
free-living.  N-fixing  agents  to  the  N  economy. 
Such  experiments  can  be  performed  with  N-15  or 
uith  the  sensitive  test  in  which  the  reduction  of  N 
is  inhibited  by  addition  of  acetylene.  High  quality 
edible  protein  can  be  produced  by  (Azotobacter) 
fermentation  of  waste  molasses  in  sugar-cane 
producing  regions.  (See  also  W72-04448)  ( Bopp- 
ORNL) 
W72-04449 


INFLUENCE  OF  MICROORGANISMS  ON  AS- 
SIMILATION OF  NITROGEN  BY  PLANTS 
FROM  SOIL  AND  FERTILIZER  SOURCES. 

Agricultural    Research    Council.    Wantage    (En- 
gland). Letcombe  Lab. 
D.  A.  Barber. 

In:  Proceedings  of  a  Research  Co-ordination 
Meeting  (Nitrogen-15  in  Soil-Plant  Studies),  Or- 
ganized by  the  Joint  FAO/IAEA  Division  of 
Atomic  Energy  in  Food  and  Agriculture.  Sofia.  1-5 
December.  1969.  p  91-101.  3  tab,  56  ref. 

Descriptors:  "Radiation  effects,  "Soil-water-plant- 
relationships,  'Soil  bacteria.  "Nitrogen  fixing  bac- 
teria. Soil  sterilants.  Enzymes,  Water  pollution 
sources,  Fertilizers,  Nitrates,  Reviews.  Stable 
isotopes.  Tracers. 
Identifiers :  Radiation-sterilization. 

Methods  for  ensuring  the  efficient  utilization  of  N 
sources  other  than  nitrate  and  prevention  of  their 
nitrification  are  essential  for  efficient  fertilizer  use 
and  prevention  of  nitrogen  build-up  in  ground- 
water. Mechanisms  of  assimilation  of  N  by  plants 
and  the  role  of  microorganisms  are  studied  usini 
radiation-sterilization  techniques.  Although  soils 
are  sterilized  by  exposure  to  gamma  radiation,  en- 
zymes are  released  and,  depending  on  the  dos* 
given,  cells  may  remain  capable  of  earning  oul 
their  typical  biochemical  reactions  despite  the  facl 
that  they  can  no  longer  proliferate.  The  influence 
of  ambient  laboratory  microorganisms  on  the 
results  of  investigations  of  the  absorption  and  dis- 
tribution of  nitrate  and  ammonia  in  plants  grow  n  ir 
solution  culture  is  considered  and  the  desirabilit) 
of  carrying  out  such  studies  under  sterile  condi 
tions  is  stressed.  Sterility  is  shown  10  be  equall) 
important  during  the  storage  of  the  samples  prioi 
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to  analvsis  as  during  the  course  of  experiments. 
(See  also  W72-04448)  (Bopp-ORNL) 
W72-04450 


INFILL  OF  NUCLEAR  RUBBLE  CHIMNEYS  BY 
GROUND  WATER, 

Teledyne  Isotopes,  Palo  Alto,  Calif. 

Paul  R.  Fenske,  and  Robert  L.  Charnell. 

Report  NVO-1229-171,  UC-41,  September  1971. 

33  p,  7  fig,  4  ref,  append.  AEC  Contract  AT  (29-2)- 

1229. 

Descriptors:  *Nuclear  explosions,  'Excavation, 
•Radioactivity  effects,  'Groundwater  movement, 
Hydrogeology,  Natural  recharge,  Reservoir  con- 
struction, Hydraulic  conductivity,  Water  pollu- 
tion. Path  of  pollutants,  Computer  programs. 

Infall  of  the  overlying  material  forms  a  rubble 
chimney  of  low  porosity  over  the  void  produced 
by  a  deep  nuclear  explosion.  The  usefulness  of  the 
chimney  as  a  reservoir  for  natural  gas  or  water,  or 
the  potential  hazard  due  to  mobility  of  radioactive 
byproducts  of  the  explosion,  depends  on  the  rate 
of  filling  with  groundwater.  A  predictive  model  is 
formulated  by  examination  of  the  mechanisms  of 
infill.  The  model  is  compared  with  data  from  the 
Greeley  and  Bilby  tests,  andprediction  is  made  for 
Cannikin.  A  code  in  FORTRAN  for  use  on  an  IBM 
1 130  is  given.  (Bopp-ORNL) 
W72-04451 


HYDROLOGIC     CONTAMINATION     PREDIC- 
TION METHODOLOGY, 

reledyne  Isotopes,   Palo  Alto,  Calif.  Palo  Alto 

Labs. 

W.  E.Nork. 

Report   NVO-1229-141,   VC-41,   May    1970.   4  p. 

AEC  Contract  AT  (29-2)-1229. 

Descriptors:    *Nuclear  explosions,    'Excavation, 
"Radioactivity  effects,  'Groundwater  movement, 
Water  pollution,  Path  of  pollutants,  Hydrogeolo- 
?y,  Hydraulic  conductivity,  Natural  recharge, 
dentifiers:  Radionuclide  transport. 

jroundwater  contamination  from  an  underground 
mclear  test  is  predicted.  Groundwater  flows  into 
he  explosion-produced  chimney  at  a  rate  deter- 
nined  by  the  hydraulic  conductivity  of  the  sur- 
ounding  rock.  Infill  usually  requires  a  few  years, 
rhen  the  rate  of  transport  of  the  explosion- 
iroduced  radionuclides  depends  on  the  chemical 
exchange  retardation  by  the  rock  which  is  ob- 
ained  from  laboratory  experiments.  An  approxi- 
nate  equation  for  two  dimensional  transport  is 
liven.  (Bopp-ORNL) 
V72-04453 


tADIOACTIVITY    TRANSPORT    IN    WATER. 

:ONTINUOUS  RELEASE  OF  RADIONUCLIDES 

N  A  SMALL  SCALE  ECOSYSTEM, 

"exas  Univ.,  Austin.  Center  for  Research  in  Water 

tesources. 

•or  primary  bibliographic  entry  see  Field  05C. 

V72-04454 


tEPORT  OF  OFF-SITE  SURVEILLANCE  FOR 
ROJECT  CABRIOLET. 

iouthwestern  Radiological  Health  Lab.,  Las 
'egas,  Nev. 

leport  PNE-959  (TID-4500),  May  1971.  69  p,  17 
ig,  7  append. 

>escriptors:  "Nuclear  explosions,  'Excavation, 
Public  health,  'Radioactivity  effects.  Iodine 
adioisotopes,  Milk,  Fallout,  Analytical 
ichniques,  Radioactivity  techniques,  Radioecolo- 
y,  Path  of  pollutants, 
dentifiers:  Tungsten  radioisotopes. 

i  2.5-kiloton  nuclear  excavation  experiment  did 
ot  yield  detectable  activity  in  air,  milk,  or  vegeta- 
on    samples    collected    beyond    the    northern 


Nevada  border,  about  330  miles  distant.  Low  ac- 
tivity was  detected  in  snow  at  Big  Timber,  Mon- 
tana, about  700  miles  away.  The  radioactive  cloud 
ramained  relatively  narrow  as  it  moved  northward 
through  Nevada.  W-187  was  the  only  isotope  de- 
tected by  gamma  scan  of  livestock  water,  but  no 
W-187  was  found  in  milk.  The  maximum  estimated 
dose  from  1-131  in  milk  to  a  hypothetical  infant 
thyroid  (1 10  mrad)  occurred  at  a  ranch  near  Deeth, 
Nevada,  at  about  260  miles.  The  highest  possible 
thyroid  dose  to  a  SWRHL  monitor  stationed  at 
about  65  miles  was  34  mrad  from  1-133.  The 
highest  external  exposure  from  cloud  passage  in 
the  off-site  area  was  12  mrad.  (Bopp-ORNL) 
W72-04455 


ACTIVITY  RELEASE  AND  CONTROL  AT  THE 
NUCLEAR  POWER  STATIONS  KWL  LINGEN, 
KRB  GUNDREMMINGEN,  VAK  KAHL  AND 
KWO  OBRIGHEIM, 

R.  Bodege,  N.  Eickelpasch,  A.  Grau,  and  W. 
Stephan. 

Available  from  the  National  Technical  Informa- 
tion Service  Springfield,  Va.  22151,  as 
A/CONF.49/P/396.  Report  A/CONF.49/P/396, 
APril  1971,  Fourth  United  Nations  International 
Conference  on  the  Peaceful  Uses  of  Atomic  Ener- 
gy, Geneva,  Switzerland,  6-16  September  1971.  19 
p,  2  fig,  6  tab,  2  ref. 

Descriptors:  'Nuclear  reactors,  'Nuclear  power- 
plants,  'Nuclear  wastes,  'Radiation,  'Radioactive 
waste  disposal,  'Waste  treatment,  Effluent,  Popu- 
lation, Radioactive  effect,  Measurement,  Water 
pollution,  Water  pollution  sources,  Regulation. 
Identifiers:  Concentration,  Dose  rate,  Dosimetry, 
Population  exposure. 

The  amount  of  activity  to  be  handled  in  nuclear 
power  stations  is  determined  by  the  activity  con- 
tent in  the  primary  water,  which  depends  on  the 
corrosion  products  and  on  nuclides  like  xenon, 
krypton,  iodine  and  caesium,  which  may  be 
released  through  fuel  clad  defects.  In  nuclear 
power  stations,  lots  of  water  with  different  quali- 
ties and  radioactivity  concentrations  flow  to  the 
treatment  plants.  Some  lots  can  be  cleaned  and  fed 
back  into  the  system,  some  are  discharged  into  the 
river  system  with  or  without  treatment.  An  in- 
crease of  the  dose  rates  in  the  vicinity  of  the  power 
plants  could  not  be  detected  with  deposited  glass 
dosimeters.  Samples  taken  periodically  from 
ground  water,  surface  water,  plants,  soil,  sedi- 
ments from  the  river,  micro-organisms  and  food 
did  not  show  any  activity  increases  which  could  be 
attributed  to  any  influences  of  the  nuclear  power 
stations.  (Houser-ORNL) 
W72-04457 


NATURAL  CESIUM  IN  SEAWATER, 

Scripps   Institution  of  Oceanography,   La  Jolla, 

Calif. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-04459 


THE  RECENT  WASTE  MANAGEMENT  PRO- 
GRAMME IN  JAPAN  AND  THE  STUDIES  OF 
THE  BEHAVIOR  OF  RADIONUCLIDES  IN  THE 
MARINE  ENVIRONMENT  FOR  HAZARD 
EVALUATION  OF  SEA  WASTE  DISPOSAL, 
National  Inst,  of  Radiological  Sciences,  Tokyo 
(Japan). 

For  primary  bibliographic  entry  see  Field  05C. 
W72-04462 


COLUMBIA       RIVER       STUDIES       ANNUAL 
PROGRESS  REPORT  (1970-1971), 

Washington    Univ.,    Seattle.    Lab.    of   Radiation 

Ecology. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-04464 


RADIOLOGICAL      CONDITIONS      AND      EF- 
FLUENT   RELEASES    AT    CENTRAL    ELEC- 


TRICITY GENERATING  BOARD  NUCLEAR 
STATIONS:  A  COMPARISON  BETWEEN 
DESIGN  FORECASTS  AND  OPERATIONAL  EX- 
PERIENCE, 

Central  Electricity  Generating  Board,  London 
(England). 

R.  B.  Pepper,  and  P.  A.  Carter. 
Available  from  the  National  Technical  Informa- 
tion Service  as  A/CONF.49/P/505,  $3.00  in  paper 
copy,  S0.95  in  microfiche.  Report 
A/CONF.49/P/505,  May  1971.  Fourth  Interna- 
tional Conference  on  the  Peaceful  Uses  of  Atomic 
Energy,  Geneva,  Switzerland,  September  6,  1971. 
10  p,  7  tab,  9  ref. 

Descriptors:  'Nuclear  powerplants,  'Effluents, 
Air  pollution,  'Water  pollution,  'Water  pollution 
sources,  Concrete  construction,  Steel,  Compara- 
tive benefits. 

Identifiers:  Personnel  exposure,  Population  expo- 
sure, United  Kingdom. 

Containment  and  release  figures  for  two  types  of 
pressure  vessels  -  steel  vs  concrete  are  reported. 
Dose  rates  are  given  from  the  various  sources  of 
radiation.  Effluent  from  waste  ponds  offer  some 
problem  when  discharged  into  streams.  However, 
these  remain  below  acceptable  levels.  (Houser- 
ORNL) 
W72-04465 


RADIONUCLIDE  MIGRATION  IN  FORESTS 
AND  RADIATION  EFFECTS  ON  WOODY 
PLANTS, 

Ministerstvo  Vysshego  i  Srednego  Spetsialnogo 

Obrazovaniya,  Moscow  (USSR). 

For  primary  bibliographic  entry  see  Field  05C. 

W72-04466 


RADIOACTIVE  WASTE  DISCHARGES  TO  THE 
ENVIRONMENT  FROM  NUCLEAR  POWER 
FACILITIES,  ADDENDUM-1, 

Environmental  Protection  Agency,  Washington, 
D.C.  Office  of  Radiation  Programs. 
Joe  E.  Logsdon,  and  Thomas  L.  Robinson. 
Available  from  the  National  Technical  Informa- 
tion Service  as  ORP/SID  71-1 ,  S3.00  in  paper  copy, 
S0.95  in  microfiche.  Addendum-1  to  BHR/DER  70- 
2,  October  1971.  29  p,  3  fig,  11  tab,  38  ref,  4  ap- 
pend. 

Descriptors:  'Nuclear  powerplants,  'Nuclear 
reactors,  'Radioactivity,  'Nuclear  wastes, 
'Facilities,  'Effluents,  Discharge  measurement! 
Discharge,  Gases,  Liquid,  Waste  water  pollution, 
Water  pollution,  Water  pollution  sources,  Popula- 
tion, Food  chains. 

Identifiers:  Population  exposure,  Dietary  habit, 
Concentration. 

Discharges  through  1968  of  liquid  and  gaseous 
radioactive  wastes  from  nine  nuclear  power  facili- 
ties are  summarized.  A  general  discussion  of  the 
sources,  types  and  trends  of  liquid  and  gaseous 
wastes,  the  administrative  controls,  and  the 
operating  experience  for  the  nine  nuclear  power 
stations  is  included.  Various  tables  and  charts 
summarize  the  characteristics  of  the  facilities  and 
their  discharges.  This  addendum  to  the  report  up- 
dates the  tables  and  charts  through  1970.  It  also 
provides  data  for  one  additional  pressurized  water 
reactor  (PWR),  and  three  additional  boiling  water 
reactor  (BWR)  plants:  Robert  E.  Ginna  (PWR),  La 
Crosse  (BWR),  Nine  Mile  Point  (BWR),  and 
Oyster  Creek  (BWR).  Included  is  an  appendix  for 
each  facility,  which  describes  the  characteristics 
of  the  plant  and  its  discharge  limits,  and  provides  a 
brief  history  of  its  operation.  The  appendices  also 
includes  graphs  of  discharges,  power  production, 
and  maintenance  operations  as  a  function  of  time. 
This  addendum  provides  appendices  for  the  four 
additional  facilities  not  included  in  the  original  re- 
port. However,  the  graphs  of  discharges,  power 
production,  and  maintenance  operations  of  the 
new  facilities  are  not  included  because  the  plants 
have  not  operated  long  enough  for  trends  to 
develop.  (Houser-ORNL) 
W72-04470 
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PLUTONIUM  IN  NATURAL  WATERS, 

Mound  Lab.,  Miamisburg,  Ohio. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-04471 


ENVIRONMENTAL  EXPOSURE  BY 

RADIONUCLIDES  IN  GASEOUS  AND  LIQUID 
EFFLUENTS  FROM  NUCLEAR  POWER 
PLANTS    IN    THE    FEDERAL    REPUBLIC    OF 

GERMANY 

Bundesgesu'ndheitsamt,  Berlin  (West  Germany). 
For  primary  bibliographic  entry  see  Field  05C. 

W72-04472 


STRONTIUM-90  AND  CESIUM-137  IN  THE 
AUSTRALIAN  ENVIRONMENT  DURING  1969 
AND  SOME  RESULTS  FOR  1970, 

Atomic  Weapons  Tests  Safety  Committee,  Asoct 
Vale  (Australia). 
W.  J.  Gibbs,  and  J.  Bonnyman. 
Available  from  the  National  Technical  Informa- 
tion Service  as  AWTSC  No.  2,  S3.00  in  paper 
copy,  $0.95  in  microfiche.  Report  AWTSC-2,  May 
1971. 42  p. 

Descriptors:  *Radioactivity,  'Fallout,  'At- 
mospheric pollution,  'Water  pollution,  'Water 
pollution  sources,  'Water  pollution  effects.  Popu- 
lation, Food  chains,  Cesium,  Strontium. 
Identifiers:  Weapons  testing.  Surveillance  pro- 
gram, Survey  radiation. 

Measurements  are  reported  on  strontium  90  and 
cesium  137  in  Australia  for  1969  and  1970.  The 
measurements  were  made  in  a  continuing  survey 
of  the  Australian  environment  in  progress  since 
1957.  These  long-lived  radioisotopes  from  nuclear 
weapons  tests  were  monitored  in  fallout  deposi- 
tion from  the  atmosphere,  in  key  foodstuffs  and  in 
representative  members  of  the  population.  Any  ef- 
fect of  strontium  90  on  individuals  in  the  popula- 
tion results  from  the  radiation  doses  it  delivers  to 
bone  tissue,  after  ingestion  in  foodstuffs.  During 
1969  these  radiation  doses  to  Australians  cor- 
responded to  less  than  2  per  cent  of  the  average 
annual  background  radiation  from  natural  sources. 
The  most  important  effect  of  cesium  137  is  of  con- 
sequence to  the  whole  population  rather  than  to 
the  individual  as  it  results  from  irradiation  of  the 
reproductive  cells,  potentially  affecting  the  heredi- 
tary material.  During  1970,  these  radiation  doses  to 
Australians  due  to  cesium  137  both  in  their  bodies 
and  in  the  environment,  corresponded  to  less  than 
1  per  cent  of  the  average  annual  background  radia- 
tion from  natural  sources.  (Houser-ORNL) 
W72-04473 

DYNAMICS  OF  THE  FORAGE-COW-MI- 
LK-PATHWAY FOR  TRANSFER  OF  RADIOAC- 
TIVE IODINE,  STRONTIUM,  AND  CESIUM  TO 
MAN, 

Oak  Ridge  National  Lab.,  Tenn. 
R.  S.  Booth,  O.  W.  Burke,  and  S.  V.  Kaye. 
Available  from  the  National  Technical  Informa- 
tion Service  as  CONF.  710818-2,  S3.00  in  paper 
copy,  S0.95  in  microfiche.  From:  Meeting  on 
Nuclear  Methods  in  Environmental  Research, 
Columbia,  Mo.,  August  23,  1971.  17  p. 

Descriptors:  'Fallout,  'Strontium  radioisotopes, 
•Cesium,  'Iodine  radioisotopes.  'Pollutants, 
'Path  of  pollutants,  'Food  chain.  Human  popula- 
tion, Vegetation,  Pasture  management,  Milk, 
Radioactivity  effect,  Radioecology. 
Identifiers:  Critical  nuclide  pathway.  Concentra- 
tion, Contamination. 

A  systems  analysis  model  was  developed  to  pre- 
dict the  time-dependent  concentration  of  radios- 
trontium,  radiocesium,  and  radioiodine  in  the 
milk,  meat,  and  soft  tissue  of  cows  that  forage  a 
pasture  contaminated  by  fallout.  The  variables  in 
this  model  are  adjustable  to  a  wide  variation  in 
weather  conditions,  ecological  conditions,  and 
countermeasures.  Simulated  concentrations  were 
based  on  reasonable,  conservative  parameters 
derived  completely  from  published  measurements. 


There  was  continued  contamination  of  the  milk 
and  meat  several  weeks  after  a  short-term  deposi- 
tion of  the  grass  (radioactive  cloud  above  the 
pasture  for  1  hr).  However,  the  concentration  of 
milk  was  in  transient  equilibrium  with  the  grass  (a 
14-day  environmental  half-time  for  loss  of  radioac- 
tivity from  the  grass  was  specified)  within  a  week 
after  the  deposition,  and  the  majority  of  man's  up- 
take of  radioactivity  from  consumption  of  milk 
and  meat  was  accomplished  within  the  first  few 
weeks  after  deposition.  The  transfer  of  radioac- 
tivity to  man  was  almost  exclusively  via  the  direct 
grass  to  cow  gut  to  cow  blood  (body  fluid)  to  meat 
and  to  milk  pathway.  The  predicted  equilibrium 
concentrations  indicate  the  potential  uptake  by 
man  from  a  continuous  source  of  radioactivity 
above  the  pasture.  (Houser-ORNL) 
W72-04474 


OPERATIONAL  MONITORING  OF  RADIOAC- 
TIVE LIQUID  MEDIA  BASED  ON  GAMMA 
RADIATION, 

L.  M.  Isakov,  B.  V.  Novikov,  and  G.  I.  El'tsin. 
Available  from  the  National  Technical  Informa- 
tion Service  as  CONF.-710705-10,  S3.00  in  paper 
copy,  SO. 95  in  microfiche.  Translated  from  Inter- 
national Symposium  on  Rapid  Methods  for  Mea- 
suring Radioactivity  in  the  Environment:  Munich, 
Germany,  July  5,  1971.  8  p. 

Descriptors:  'Measurements,  'Radioactivity, 
•Radiosensitivity,  'Pollutants,  'Water  pollution 
sources,  'Path  of  pollutant,  'Water  analysis, 
•Radioisotope,  Food  chain,  Diffusion,  Dispersion, 
Potable  water. 

Identifiers:  Critical  nuclide  pathway,  Concentra- 
tion. 

Monitoring  of  the  specific  volumetric  activity  of 
liquids  of  the  environment  (primarily  water)  is  one 
of  the  most  pressing  problems  of  practical 
radiometry.  The  importance  of  this  monitoring  is 
associated  especially  with  the  extensive  migration 
of  radioactivity  in  aqueous  media,  due  to  which 
there  is  a  constant  intake  of  radioactivity  into  the 
human  body  through  drinking  water,  fish,  and 
seafood.  The  measurement  of  the  activity  of 
liquids  on  the  basis  of  gamma-radiation  plays  an 
important  role  in  solving  these  problems.  These 
measurements  are  necessary  in  many  problems  of 
monitoring  the  activity  of  liquids  of  the  environ- 
ment, for  example  in  monitoring  activity  through 
the  walls  of  broken  communication  tubes,  on  the 
surface  of  liquids,  under  the  presence  of  pure 
gamma  emitters  in  the  liquid,  etc.  The  pressing 
requirements  in  such  monitoring  are  for  speed  and 
reliability  of  measurements  of  the  specific  volu- 
metric activity  of  liquids.  It  should  be  emphasized 
that  speed  of  measurement  should  be  considered 
only  in  conjunction  with  reliability.  Both  aspects 
are  discussed.  (Houser-ORNL) 
W72-04475 


ROUTINE  ENVIRONMENTAL  SURVEILLANCE 
PROGRAM:  MASTER  SCHEDULE  -  FY  1971, 

Battelle-Northwest,     Richland,     Wash.     Pacific 
Northwest  Lab. 
J.  P.  Corley. 

Available  from  the  National  Technical  Informa- 
tion Service  as  BNWL-B-136,  S3.00  in  paper  copy. 
S0.95  in  microfiche.  BNWL-B-136,  September 
1971.  28  p. 

Descriptors:  'Surveys,  *Data  collections,  •En- 
vironment, 'Environmental  effects.  'Environ- 
mental sanitation,  'Pollutants,  Air  pollution.  Soil 
contamination,  Water  pollution.  Water  pollution 
sources.  Pollution  abatement.  Animal  population. 
Aquatic  population,  Food  chains.  Evaluation. 
Identifiers:  Surveillance  program.  Concentration, 
Radiation  safety  and  control. 

The  current  schedule  of  data  collection  is  provided 
for  the  routine  environmental  surveillance  pro- 
gram at  the  Hanford  plant  conducted  by  Environ- 
mental Evaluations  for  the  Atomic  Energy  Com- 
mission. Much  of  the  data  collected  is  available  in 


routine  reports  issued  by  the  Environmental 
Evaluations  staff.  Data  from  sampling  locations 
within  the  plant  boundaries  are  presented  in  the 
Annual  ' Environmental  Status  of  the  Hanford 
Reservations  for  ..."  report  series.  Data  from  off- 
plant  locations  are  presented  in  the  annual 
'Evaluation  of  Radiological  Conditions  in  the 
Vicinity  of  Hanford  for  ..."  series  of  reports. 
(Houser-ORNL) 
W72-04476 


TRANSFER  OF  RADIOACTIVE  MATERIALS 
FROM  THE  TERRESTRIAL  ENVIRONMENT 
TO  ANIMALS  AND  MAN, 

Collaborative      Radiological      Health       Animal 

Research  Lab.,  Fort  Collins,  Colo. 

R.  J.  Gamer. 

CRC  Critical  Reviews  in  Environmental  Control, 

Vol  2,  No  3,  p  337-385  (1971).  255  ref. 

Descriptors:  'Water  pollution  effects,  'Food 
chains,  'Radioactivity  effects.  Nuclear  power- 
plants.  Path  of  pollutants,  Tritium,  Uranium 
radioisotopes.  Strontium  radioisotopes.  Diets, 
Toxicity,  Public  health.  Nuclear  wastes.  On-site 
investigations,  Iodine  radioisotopes,  Reviews. 
Identifiers:  Krypton  radioisotopes,  Cessium 
radioisotopes.  Polonium  radioisotopes. 

Literature  on  pathways  of  radionuclides  to  the  bio- 
sphere is  reviewed  since  publication  of  Radioac- 
tivity and  Human  Diet  (edited  by  R.S.  Russell. 
1966).  1-131,  Sr-90,  Cs-137,  other  manmade 
radionuclides,  and  natural  radionuclides  of  the 
uranium  and  thorium  series  are  dealt  with.  For  ac- 
curacy a  field  study  is  required  to  estimate  the 
consequences  of  any  specific  contamination 
event.  Dose  estimates  (mrem/year)  are  given  (or: 
the  whole  body  from  natural  sources  (79).  internal 
from  K-40  (20),  internal  for  reindeer-herding 
Lapps  from  Po-210  (100),  the  whole  body  from  the 
nuclear  power  program  by  the  year  2000  from  triti- 
um (0.06)  and  from  Kr-85  (0.02).  (Bopp-ORNL) 
W72-04477 


MANAGEMENT  OF  RADIOACTIVE  EF- 
FLUENTS FROM  NUCLEAR  POWER  STATION 
CURRENTLY  UNDER  OPERATION  IN  JAPAN 
AND  ENVIRONMENTAL  MONITORING. 

Tokyo  Electric  Power  Corp.  (Japan). 
S.  Hamayuchi,  and  C.  Asada. 
Available  from  the  National  Technical  Informa- 
tion Service  as  A/CONF.49/P/253,  S3.00  in  paper 
copy.  S0.95  in  microfiche.  Report 
A/CONF.49/P/253,  May  1971,  Fourth  United  Na- 
tions International  Conference  on  the  Peaceful 
Uses  of  Atomic  Energy,  Geneva,  Switzerland.  6- 
16  September  1971.  10  p,  1  tab. 

Descriptors:  'Nuclear  powerplants.  'Effluents, 
•Radioactive  wastes.  'Nuclear  wastes.  -Water 
pollution,  'Water  pollution  sources.  Regulation, 
Administrative  agencies.  Evaporation,  Environ- 
mental effects.  Monitoring.  Safety.  Public  health. 
Toxicity,  Standards. 

Identifiers:  Administrative  control.  Concentra- 
tion, Contamination.  Dosimetry.  Waste  storage. 
Containment,  'Japan. 

Discharge  of  radioactive  effluents  from  nuclear 
power  plants  in  Japan  is  government  regulated  and 
is  based  upon  the  permissible  value  of  the  ICRP 
recommendations,  but  design  and  operation  of 
these  plants  have  been  in  accordance  with  the 
principle  of  as  low  as  practicable.'  An  off-gas 
release  limit  has  been  determined  to  keep  the  an- 
nual exposure  dose  at  the  site  boundary  resulting 
from  off-gas  release  at  a  level  as  low  as  the  natural 
background.  For  instance,  off-gas  decay  tanks 
w  ith  a  24  hour  hold  up  capacity  have  been  adopted 
at  the  BWR  station.  Radioactive  liquid  effluents 
(except  very  low  level  effluents)  have  been 
solidified  by  an  evaporator  and  therefore  have  not 
been  discharged  to  the  sea  in  consideration  of 
possible  concentration  effects  on  aquatic  life 
Concerning  environmental  monitoring,  an  or- 
ganization established   in  Japan  enables  a  plant 
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iperator  to  conduct  his  radiation  monitoring  and 
evaluate  its  results  in  cooperation  with  local  ad- 
ninistrative  organizations,  keeping  the  public  well 
nformed  on  a  safety  of  radiation  level  in  the  en- 
vironment. (Houser-ORNL) 
V72-04481 


IADIOACTIVITY   OF  OCEAN   WATERS  AND 
JEHAVIOR  OF  SOME  FISSION  PRODUCTS, 

Josudarstvennyi  Komitet  po  Ispolzovaniyu 
Uomnoi  Energii  SSSR,  Moscow. 
V.  M.  Vdovenko,  A.  G.  Kolesnikov,  V.  I.  Spitsyn, 
I.  N.  Bernovskaya,  and  L.  I.  Gedeunov. 
Available  from  the  National  Technical  Informa- 
ion  Service  as  A/CONF.49/P/457,  $3.00  in  paper 
:opy,  $0.95  in  microfiche.  Report 
VCONF.49/P/457,  June  1971,  Fourth  United  Na- 
ions  International  Conf.  on  the  Peaceful  Uses  of 
Vtomic  Energy,  Geneva,  Switzerland,  6-16  Sep- 
ember  1971.  32  p,  10  fig,  5  tab,  36  ref. 

Descriptors:  *Sea  water,  'Atlantic  Ocean, 
'Pacific  Ocean,  *Wastes,  *Water  pollution, 
'Water  pollution  sources,  Fallout,  Radioisotopes, 
strontium,  Acidity,  Absorption,  Adsorption, 
Water  pollution  effects,  Nuclear  wastes. 
Identifiers:  Concentration,  Comtamination,  pH  ef- 
fect, Radioactivity  survey,  Surveillance  program. 

rhe  results  presented  here  together  with  data  re- 
sorted previously  give  a  pattern  of  radioactive 
:ontamination  of  the  World  Ocean  in  1966-1967. 
rhe  initial  situation  for  investigations  of  radioac- 
:ivity  is  given  for  each  region  studied  for  the  first 
;ime.  Physical,  chemical,  and  biological  processes 
governing  the  behaviour  of  radionuclides  disposed 
into  the  ocean  are  studied  to  get  an  understanding 
if  what  can  happen  to  the  ocean  and  its  resources. 
Hydrolysis,  complex  formation,  and  sorption  on 
ocean  suspension  play  major  roles  in  the  case  of 
soluble  compounds.  Uptake  of  artificial 
radionuclides  into  active  biological  circulation  can 
cause  accumulation  effects  in  certain  links  of  the 
migration  chain.  Carbonateless  clay  silt  is  the  best 
radionuclide  absorber  among  all  bottom  sediments 
investigated.  The  removal  of  the  radionuclides 
from  sea  water  appeared  to  be  due  to  a  combina- 
tion of  mechanical  capture  of  colloid  particles  con- 
taining these  elements  and  sorption  of  a  truly  sol- 
vated  fraction  of  them  by  bottom  sediments. 
(Houser-ORNL) 
W72-04482 


RADIOACTIVITY  IN  THE  MARINE  ENVIRON- 
MENT. 

National  Academy  of  Sciences-National  Research 
Council,  Washington,  D.  C.  Committee  on 
Oceanography;  and  National  Academy  of 
Sciences-National  Research  Council,  Washington, 
D.  C.  Panel  on  Radioactivity  in  the  Marine  E 
nvironment. 

National  Academy  of  Sciences,  Washington, 
D.C.,  1971.  $12.50.  272p. 

Descriptors:  *Estuarine  environment,  'Aquatic 
life,  'Radioisotopes,  'Absorption,  Trace  ele- 
ments. Nutrients,  Trophic  level,  Nuclear  explo- 
sions, Water  pollution  sources,  Water  pollution  ef- 
fects, Radioactivity  effects,  Reviews,  Environ- 
mental effects,  Food  chains.  Marine  microorgan- 
isms, Deposition  (Sediments),  Cycling  nutrients, 
Metabolism,  Path  of  pollutants.  Fallout,  Nuclear 
wastes. 
Identifiers:  Radionuclide  uptake. 

Nine  reviews  were  prepared  by  the  Panel  on 
Radioactivity  in  the  Marine  Environment  of  the 
National  Research  Council's  Committee  on 
Oceanography.  Topics  reviewed  are  fallout  and 
nuclear-waste  radionuclide  sources,  fallout  dis- 
tribution, ocean  mixing,  marine  chemistry,  sorp- 
tion by  sediments,  radionuclide  uptake  by  organ- 
isms, radioactivity  effects  on  ecology,  radiation 
effects  on  organisms,  and  prediction  of  exposures 
to  man.  The  critical-pathway  and  specific-activity 
approaches  to  exposure  prediction  are  described. 


The  former  is  of  general  applicability  when  suffi- 
cient data  is  available.  The  latter  limits  the  specific 
activity  of  the  seawater  to  the  permissible  specific 
activity  of  the  critical  organ.  The  specific-activity 
approach  is  conservative  except  when  the 
radionuclide  and  the  stable  nuclides  of  that  ele- 
ment are  present  in  the  water  in  different  chemical 
forms,  or  when  the  nuclides  are  in  insoluble  form. 
(See  also  W72-04485  thru  W72-04493)  (Bopp- 
ORNL) 
W72-04484 


SOURCES  OF  RADIOACTIVITY  AND  THEIR 
CHARACTERISTICS, 

A.  B.  Joseph,  P.  F.  Gutafson,  I.  R.  Russell,  A.  E. 
Schuert,  and  H.  L.  Volchok. 
In:  Radioactivity  in  the  Marine  Environment,  Na- 
tional Academy  of  Sciences,  Washington,  D.C. 
1971 ,  p  6-41 ,  7  fig,  25  tab,  84  ref. 

Descriptors:  'Nuclear  wastes,  'Water  pollution 
sources,  'Oceans,  'Aquatic  life,  Estuarine  en- 
vironment, Reviews,  Fallout,  Ultimate  disposal, 
Radioactivity  effects,  Water  pollution  effects, 
Path  of  pollutants,  Deposition  (Sediments), 
Nuclear  explosions,  Waste  treatment.  Waste 
disposal,  Separation  techniques,  Ion  exchange, 
Radioisotopes,  Meteorology,  Oceanography, 
Nuclear  powerplants. 

Natural  atmospheric  and  geologic  processes  issue 
discrete  radionuclides.  Nuclear  energy  uses  (ex- 
plosions of  various  types,  power  reactors,  fuel 
reprocessing,  ship  and  space  vehicle  propulsion, 
and  auxiliary  power  generators)  involve  nuclear 
wastes.  The  biological  distribution  in  the  ocean  of 
man-made  radionuclides  depends  on  the  initial 
physicochemical  form.  Data  is  given  with  regard  to 
disposal  of  packaged  wastes  at  sea  (disposal  loca- 
tions, types  and  numbers  of  containers).  Studies  as 
to  the  fate  of  wastes  are  referenced.  (See  also 
W72-04484)  (Bopp-ORNL) 
W72-04485 


OCEANIC  DISTRIBUTIONS  OF 

RADIONUCLIDES  FROM  NUCLEAR  EXPLO- 
SIONS, 

H.  L.  Volchok,  V.  T.  Bowen,  T.  R.  Folsom,  E.  A. 
Broecker,  and  E.  A.  Schuert. 

In:  Radioactivity  in  the  Marine  Environment,  Na- 
tional Academy  of  Sciences,  Washington,  D.C. 
1971,  p  42-89.  5  fig,  21  tab,  360  ref. 

Descriptors:  'Oceanography,  'Path  of  pollutants, 
•Radioisotopes,  'Strontium  radioisotopes,  Triti- 
um, Carbon  radioisotopes.  Ocean  circulation, 
Weather  modification,  Fallout,  Columbia  River, 
Thermocline,  Deposition  (Sediments),  Water  pol- 
lution effects,  Water  pollution  sources,  Reviews, 
Radioactivity  techniques. 
Identifiers:  Cesium  radioisotopes. 

The  ratio  Sr-90/Cs-137  averages  about  1.5  in  the 
oceans,  and  is  independent  of  depth.  Sr-90 
decreases  with  depth,  exceeding  10%  of  the  sur- 
face value  at  700  m.  Three  different  interpretations 
concerning  the  deep  water  concentration  are 
given.  Most  of  the  concentrations  observed  in 
deep  water  appear  excessive,  since  they  would  in- 
dicate too  large  a  value  for  the  world  inventory.  In 
the  eastern  equatorial  Atlantic,  the  thermocline 
appears  to  insulate  the  deeper  layers  from  tritium 
penetration,  but  in  other  areas  there  is  penetration 
to  2000  m.  Data  for  radiocarbon  in  the  eastern 
Pacific  suggests  a  relationship  between  weather 
and  mixing.  The  lanthanides,  as  well  as  Zr  and  Nb, 
are  largely  associated  with  particles  and  exhibit 
similar  profiles  with  depth.  (See  also  W72-04484) 
(Bopp-ORNL) 
W72-04486 


PHYSICAL    PROCESSES   OF   WATER   MOVE- 
MENT AND  MIXING, 

D.  W.  Pritchard,  R.  O.  Reid,  A.  Okubo,  and  H.  H. 
Carter. 
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In:  Radioactivity  in  the  Marine  Environment,  Na- 
tional Academy  of  Sciences,  Washington,  D.C. 
1971 ,  p  90-136.  29  fig,  8  tab,  127  ref. 

Descriptors:  'Fallout,  'Ocean  circulation, 
'Estuarine  environment,  'Path  of  pollutants, 
Radioisotopes,  Mixing,  Turbulence,  Saline  water- 
freshwater  interfaces,  Convection,  Diffusion, 
Dispersion,  Waste  dilution,  Water  pollution 
sources,  Strontium  radioisotopes,  Carbon 
radioisotopes,  Mathematical  models,  Reviews, 
Numerical  analysis,  Nuclear  wastes,  Waste 
disposition,  Ultimate  disposal. 
Identifiers:  Radionuclide  transport,  Cesium 
radioisotopes. 

Movement  and  mixing  in  the  ocean  and  in  coast 
areas  and  estuaries  is  reviewed;  and  temperature, 
salinity,  and  deep  and  near-surface  currents  are 
tabulated.  Radionuclide  transport  is  reviewed;  in- 
cluding theoretical  aspects,  box  models,  and  vari- 
ous measurements  of  Sr-90  and  Cs-137  concentra- 
tion-depth relationships.  Variations  of  C-14  with 
depth  at  a  location  in  the  northeast  Pacific  Ocean 
are  used  to  compute  the  vertical  components  of 
the  mean  velocity  and  of  the  eddy  diffusivity.  The 
results  of  this  analysis  are  in  line  with  those  of 
Munk  (Deep-Sea  Res.  13,  707-730  (1966)  for  Sr-90 
and  Cs-137.  The  modelling  of  mixing  in  estuaries  is 
discussed.  (See  also  W72-04484)  (Bopp-ORNL) 
W72-04487 


MARINE  CHEMISTRY, 

E.  D.  Goldberg,  W.  S.  Broecker,  M.  G.  Gross,  and 
K.  K.  Turekian. 

In:  Radioactivity  in  the  Marine  Environment,  Na- 
tional Academy  of  Sciences,  Washington,  D.C. 
1971.  p  137-146.  1  fig,  7  tab,  18  ref. 

Descriptors:  'Deposition  (Sediments), 

'Physicochemical  properties,  'Path  of  pollutants, 
'Nuclear  wastes,  Water  pollution  sources,  Lithifi- 
cation,  Sedimentation  rates,  Oceanography, 
Estuarine  environment,  Solubility,  Chelation, 
Productivity,  Nutrient  requirements,  Trace  ele- 
ments, Absorption,  Radioisotopes,  Ion  transport, 
Reviews,  Fallout. 

The  data  for  the  elements  is  tabulated:  average 
concentrations  found  both  in  ocean  and  stream 
waters,  thermodynamically  stable  forms,  and  re- 
sidence time  (the  average  time  between  introduc- 
tion into  ocean  water  and  incorporation  into  sedi- 
ments). The  residence  times  of  elements  for  which 
the  reactivity  of  the  ions  is  relatively  low  (alkali 
and  alkaline  earth  metals,  1-10  million  years)  are 
longer  than  for  elements  which  are  immobilized  by 
biological  cycling  (P  and  Si,  1-10  thousand  years) 
or  for  elements  primarily  associated  with 
lithogenous  particles  (Al,  Ti,  and  Th;  0.1-10 
thousand  years).  It  is  shown  that  the  concentra- 
tions in  ocean  water  are  dominated  by  phenomena 
other  than  solubility  or  stability  of  complexes. 
Factors  are  enumerated  which  account  for  dif- 
ferences in  sedimentation  between  the  coastal  and 
open  oceans.  (See  also  W72-04484)  (Bopp-ORNL) 
W72-04488 


MARINE  SEDIMENTS  AND  RADIOACTIVITY, 

E.  K.  Duursma,  and  M.  G.  Gross. 
In:  Radioactivity  in  the  Marine  Environment,  Na- 
tional Academy  of  Sciences,  Washington,  D.C. 
1971.  p  147-160.  13  fig,  2  tab,  54  ref. 

Descriptors:  'Deposition  (Sediments),  'Bottom 
sediments,  'Nuclear  wastes,  'Radioisotopes, 
Reviews,  Sedimentation  rates,  Soil  water  move- 
ment. Interstices,  Hydraulic  conductivity, 
Groundwater  movement,  Diffusion,  Sorption,  Ab- 
sorption, Waste  water  treatment,  Estuarine  en- 
vironment, Oceans,  Path  of  pollutants,  Ion 
exchange.  Sediment  transport,  Physicochemical 
properties,  Sediment-water  interfaces. 

Dependence  of  radionuclide  sorption  by  sediments 
on  physico-chemical  conditions  and  history  of  the 
sediment-water  conditions  may  make  prediction 
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difficult.  Often  sedimentation  is  sufficiently  slow 
that  diffusion  through  the  interstitial  water  is  the 
dominant  mechanism  of  radionuclide  movement 
through  sediments  as  compared  with  removal  with 
interstitial  water  during  sediment  compaction  or 
discharge  into  ground-water  in  the  sea  bottom.  Al- 
ternately, radionuclide  movement  through  sedi- 
ments may  be  effected  by  the  burrowing  activity 
of  benthic  organisms,  near-bottom  currents,  or 
wave  action.  A  calculation  using  distribution  coef- 
ficients which  are  tabulated  suggests  the  practa- 
bility  of  scavenging  radionuclides  from  nuclear- 
waste  effluents  by  repeated  suspension  and 
settling.  (See  also  W72-04484)  (Bopp-ORNL) 
W72-04489 


ACCUMULATION  AND  REDISTRIBUTION  OF 
RADIONUCLIDES  BY  MARINE  ORGANISMS, 

F.  G.  Lowman,  T.  R.  Rice,  and  F.  A.  Richards. 
In:  Radioactivity  in  the  Marine  Environment,  Na- 
tional Academy  of  Sciences,  Washington,  D.C. 
1971.  p  161-199,  5  fig,  8  tab,  191  ref. 

Descriptors:  *Estuarine  environment,  *Aquatic 
life,  'Radioisotopes,  'Absorption,  Trace  ele- 
ments, Nutrients,  Trophic  level,  Nuclear  explo- 
sions, Water  pollution  sources,  Water  pollution  ef- 
fects, Radioactivity  effects,  Reviews,  Environ- 
mental effects,  Food  chains,  Marine  microorgan- 
isms, Deposition  (Sediments),  Cycling  nutrients. 
Metabolism,  Path  of  pollutants.  Fallout,  Nuclear 
wastes. 
Identifiers:  Radionuclide  uptake. 

Marine  organisms  may  affect  the  seasonal, 
horizontal,  and  vertical  distributions  of  natural 
and  man-introduced  trace  elements.  Availability  to 
the  biota  of  radionuclides  depends  on  the  type  of 
nuclear  explosion  and  on  environmental  and 
biological  factors.  The  large  mass  of  biota  at  the 
lower  trophic  levels  concentrates  nutrient  ele- 
ments and  (to  varying  degrees)  heavy  divalent 
ions,  heavy  halogens,  and  elements  easily 
hydrolyzed  at  seawater  pH.  Sinking  detritus 
enhances  sedimentation,  accounting  for  the  in- 
crease in  nutrient  elements  with  increased  depth. 
In  estuarine  regions,  where  bottom  sediments  are 
close  to  the  sites  of  photosynthesis  and  to  sources 
of  radionuclide  contaminants,  large  populations  of 
sessile  feeders  may  affect  radionuclide  sedimenta- 
tion. (See  also  W72-04484)  (Bopp-ORNL) 
W72-04490 


ECOLOGICAL  INTERACTIONS  OF  MARINE 
RADIOACTIVITY, 

V.  T.  Bowen,  J.  S.  Olsen,  C.  L.  Osterberg,  and  J. 
Ravera. 

In:  Radioactivity  in  the  Marine  Environment,  Na- 
tional Academy  of  Sciences,  Washington,  D.C. 
1 97 1 ,  p  200-222.  1  fig,  2  tab,  1 57  ref. 

Descriptors:  'Estuarine  environment,  'Aquatic 
life,  'Radioisotopes,  'Absorption,  Trophic  level. 
Cycling  nutrients,  Fallout,  Nuclear  wastes, 
Radioecology,  Water  pollution  sources,  Water 
pollution  effects.  Radioactivity  effects.  Reviews, 
Food  chains.  Model  studies,  Mathematical 
models.  Ecosystems,  Physicochemical  properties. 
Physiological  ecology.  Deposition  (Sediments), 
Systems  analysis,  Path  of  pollutants. 
Identifiers:  Radionuclide  uptake. 

Continual  refinement  of  computer  modelling  of 
ecosystems  is  needed  as  furthe  basic  data  is  ob- 
tained. Either  the  specific-activity  or  the  critical- 
pathway  concepts  may  be  used  to  establish  the 
permissible  concentration  level.  Recent  data  on 
high  Ra-226  and  Po-210  contents  in  marine  organ- 
isms is  not  yet  well  established.  Pelagic  and 
benthic  ecosystems  are  further  removed  from  con- 
taminants, excepting  worldwide  fallout  and  certain 
nuclear  submarine  accidents,  than  near-shore 
ecosystems;  but  may  be  contaminated  by  nuclear 
waste  disposal  in  the  future.  The  high  radionuclide 
concentration  at  the  low  trophic  levels  may 
become  of  even  greater  consequence  in  the  future, 
if  the  use  of  such  organisms  as  food  by  man  in- 


creases.    It    may    be    possible    to    lower    the 
radionuclide  of  fish  pastes  during  processing.  (See 
also  W72-04484)  (Bopp-ORNL) 
W72-04491 


RADIATION  EFFECTS, 

W.  L.  Templeton,  R.  E.  Nakatani,  and  E.  E.  Held. 
In:  Radioactivity  in  the  Marine  Environment,  Na- 
tional Academy  of  Sciences,  Washington,  D.C. 
1971 ,  p  223-239.  5  fig,  6  tab,  109  ref. 

Descriptors'.  'Radioactivity  effects,  'Nuclear 
wastes,  'Aquatic  life,  'Marine  animals.  Fish, 
Marine  fish,  Fish  eggs,  Growth  stages.  Embryonic 
growth  stage,  Estuarine  environment.  Physiologi- 
cal ecology.  Water  pollution  effects,  Deposition 
(Sediments),  Reviews,  Radioisotopes,  Absorp- 
tion, Trophic  level,  Nuclear  explosions,  Fallout, 
Columbia  River,  Pacific  Ocean,  Environmental  ef- 
fects, Fish  genetics,  Genetics. 

Exclusive  of  the  eggs  of  fish  and  the  larvae  of  in- 
vertebrates and  fish,  most  marine  organisms  are 
relatively  radioresistant.  The  dose  necessary  to 
evoke  an  unequivocally  detectable  biological 
response  is  100-1000  times  that  of  environmental 
concentrations  of  radionuclides  (with  the  possible 
exception  of  some  limited  data).  Results  are  sum- 
marized of  studies  at  the  Pacific  Testing  Grounds, 
in  the  Irish  Sea,  and  in  the  Columbia  River.  Stu- 
dies on  genetic  consequences  of  population  expo- 
sure indicate  that,  despite  larger  numbers  of  muta- 
tions, increased  utilization  of  reproductive  capaci- 
ty maintains  a  population  at  preradiation  density. 
Lethal  amounts  of  acute  radiation  differ  widely 
among  marine  organisms,  according  to  species, 
age,  physiological  status,  body  size,  temperature, 
and  salinity.  (See  also  W72-04484)  (  Bopp-ORNL) 
W72-04492 


EVALUATION  OF  HUMAN  RADIATION  EXPO- 
SURE, 

R.  F.  Foster,  I.  L.  Ophel,  and  A.  Preston. 
In:  Radioactivity  in  the  Marine  Environment,  Na- 
tional Academy  of  Sciences,  Washington,  D.C. 
1971 ,  p  240-260.  4  fig,  4  tab,  72  ref. 

Descriptors:  'Radioisotopes,  'Nuclear  wastes, 
'Food  chains,  'Absorption,  Mathematical  models. 
On-site  investigations,  Analytical  techniques. 
Systems  analysis,  Radioecology,  Estuarine  en- 
vironment, Aquatic  life,  Deposition  (Sediments), 
Metabolism,  Path  of  pollutants.  Nutrients,  Public 
health,  Water  pollution  sources,  Water  pollution 
effects,  Radioactivity  effects.  Radioactivity 
techniques,  Reviews. 

Preoperational  identification  of  the  probable  criti- 
cal pathway  and  the  individuals  who  receive  the 
greatest  exposure  permits  establishment  of  max- 
imum permissible  discharge  rates  for  nuclear 
wastes.  Re-evaluation  should  be  made  from  on- 
site  measurements  of  fish,  shellfish,  seaweed, 
beaches,  etc.  Usually,  such  measurements  have 
shown  the  predictions  were  pessimistic.  The  criti- 
cal pathways  via  seafood  are  described  for  several 
installations  in  the  United  Kingdom  and  for  power 
reactors  at  Humbolt  Bay,  California,  and  Tarapur, 
India.  Critical  radionuclides  are  often  Zn-65,  Co- 
60,  P-32,  and  Ru-106  which  are  concentrated  by 
marine  organisms.  (See  also  W72-04484)  (Bopp- 
ORNL) 
W72-04493 


BIOLOGICAL    CONCENTRATION    OF   PESTI- 
CIDES BY  ALGAE, 

North  Texas  State  Univ..  Denton.  Department  of 
Biology. 

B.  D.  Vance,  and  W.  Drummond. 
Journal  of  the  American  Water  Works  Associa- 
tion, Vol  61.  No  7,  p  360-362.  July  1969.  2  tab.  11 
ref. 

Descriptors:  'Water  quality,  'Algae.  'Pesticides. 

•Fish,       'Fish      kills.       'Rotifers,       'Ecology, 

'Ecosystems. 

Identifiers:  'Potentiation.  'Organic  degradation. 


Algae  are  extremely  efficient  potentiators  of  pesti- 
cide residues.  Concentration  of  many  pesticides 
by  certain  algae  occurs  quite  rapidly,  and  there  is 
apparently  very  little,  if  any,  degradation  by  the  al- 
gae. Therefore  these  highly  concentrated  residues 
can  be  biologically  transferred  to  higher  members 
of  the  food  chain  such  as  rotifers  and  small  fish. 
Most  higher  members  do  not  appear  to  be  nearly 
as  resistant  as  the  algae  to  these  chlorinated  com- 
pounds. Consequently,  fish  kills  and  similar  catas- 
trophies  may  be  brought  about  in  water  containing 
as  little  as  1  ppb  of  a  pesticide.  Such  potentiation 
and  biological  transfer  has  been  amply  demon- 
strated, beginning  with  fish  and  continuing  up  the 
food  chain  to  man.  It  is  important  to  know  the  ef- 
fects of  such  chemicals  upon  ecosystems  and  how 
such  chlorinated  hydrocarbon  molecules  may  in- 
fluence the  basic  ecology  of  our  environment.  It 
was  thought  at  one  time  that  insecticides  did  not 
cause  death  in  plants,  even  in  gross  over-dosages. 
However,  tests  show  that  Dieldrin,  Aldrin.  and 
Endrin  are  algicidal  to  M.  aeruginosa  at  a  concen- 
tration of  less  than  5  ng/ml.  (Bean-AWWA) 
W72-04506 


THE  PHYSICS  OF  FINE-PARTICLE  MOVE- 
MENT THROUGH  PERMEABLE  AQUIFERS, 

Westinghouse  Electric  Corp.,  Pittsburgh,  Pa. 

J.  B.  F.  Champlin. 

Society  of  Petroleum  Engineers  Journal,  Vol  11, 

No  4,  p  367-373,  December  1971.  9  fig,  3  tab,  11 

ref. 

Descriptors:  'Groundwater  movement,  'Fine  ag- 
gregates, 'Porous  media,  'Aquifers,  'Water  pollu- 
tion sources.  Tracking  techniques.  Tracers, 
Minerology,  Ions,  Ion  transport. 

Experimental  work  shows  close  alliance  between 
the  relative  movement  of  both  trace  ions  and  parti- 
cles and  the  over-all  concentration  of  common 
salts  dissolved  in  groundwater.  Most  importantly, 
the  spacial  stability  of  fine  particles  such  as  the 
sesquioxides  and  the  clays  in  formations  is  depen- 
dent on  the  nature  of  the  anionic  portion  of  the 
dominant  salt  in  solution.  These  results  have  great 
potential,  applied  in  exploration  programs  for 
minerals.  Not  only  do  they  provide  answers  for 
particulate  migration  problems  in  the  oil  fields  and 
ore  concentration  mechanisms  in  the  uranium 
deposits,  but  also  they  explain  the  untoward 
migration  of  certain  radioisotopes  from  waste 
storage  ponds  or  cribs  at  the  national  reactor-fuel 
reprocessing  plants.  By  careful  development  and 
engineering  practice,  fine  particles  tagged  with  al- 
most any  radioactive  or  activatable  ion  may 
become  one  of  the  most  useful  tools  in  tracing  sub- 
surface movement  of  fluids.  (Woodard-USGS) 
W72-04537 


HEAVY  METAL  CONCENTRATION  IN 
COASTAL  WATERS, 

Liverpool  Univ.  (England).  Dept.  of  Oceanog- 
raphy. 

M.  I.  Abdullah,  L.  G.  Royle,  and  A.  W.  Morris. 
Nature,  Vol  235,  No  5334,  p  158-160,  Januan  21. 
1972.  1  fig,  1  tab,  2  ref. 

Descriptors:    'Heavy    metals.    'Water    pollution 
sources,   "Chemical  analysis.   "Data  collections, 
"Bays,    Estuaries,    Copper,    Industrial    wastes, 
Domestic  wastes,  Mine  wastes. 
Identifiers:  Great  Britain.  Lead.  Cadmium.  Zinc. 

The  levels  and  distribution  of  some  trace  metals 
presented  for  Liverpool  Bay,  Cardigan  Bay.  and 
the  Bristol  Channel  in  Great  Britain  are  part  of  a 
survey  made  during  the  period  1969-1971.  The  con- 
centration levels  and  distribution  of  copper,  lead, 
cadmium  and  zinc  are  tabulated.  The  levels  of 
these  metals  decrease  outwards  in  all  the  three  re- 
gions to  a  level  comparable  w  ith  average  seaw  ater. 
There  is  also  a  significant  buildup  of  trace  metals 
within  these  regions,  particularly  near  the  River 
Mersey  and  the  River  Ribble.  in  Tremadoc  Bay 
and  in  the  eastern  part  of  the  Bristol  Channel  This 
buildup  seems  to  be  controlled  by  both  effluent 
and  the  circulation  of  water  in  the  regions    The 
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high  concentrations  of  lead  in  Liverpool  Bay  are 
attributed  to  the  runoff  from  north  Wales,  the  ef- 
fluent from  the  Mersey  and  Ribble  and  from  ac- 
tivities on  the  Isle  of  Man.  A  large  area  of  the  Bay 
is  characterized  by  a  high  zinc  concentration,  five 
to  ten  times  its  concentration  in  the  open  seawater 
of  the  region.  (Woodard-USGS) 
W72-04539 


MANAGEMENT  OF  OPTIMUM  WATER 
QUALITY  IN  A  STREAM, 

Kansas  State  Univ.,  Manhattan.  Dept.  of  Chemi- 
cal Engineering. 

L.  T.  Fan,  R.  S.  Nadkarni,  and  L.  E.  Erickson. 
Water   Research,   Vol   5,   No    11,   p    1005-1021, 
November,  1971.  10  fig,  6  tab,  16ref. 

Descriptors:  'Optimization,  'Biochemical  oxygen 
demand,  'Dissolved  oxygen,  'Cost-benefit  analy- 
sis, Streams,  Dispersion,  Water  quality,  Model 
studies. 

An  optimal  waste  discharge  policy  along  a  stream 
was  investigated  based  on  a  program  of  minimiz- 
ing the  total  cost  benefit  function  on  a  regional  ba- 
sis. The  system  consisted  of  a  stream  along  which 
were  located  several  inputs  of  waste  and  intakes  of 
water.  The  cost  benefit  function  was  comprised  of 
the  sum  of  the  cost  of  waste  treatment  and  the  cost 
of  water  treatment  minus  the  benefits  derived 
from  maintaining  a  certain  water  quality  in  the 
stream.  The  biochemical  oxygen  demand  and  the 
dissolved  oxygen  were  considered  to  be  the  prima- 
ry indicators  of  water  quality.  A  steady  state 
dispersion  model  was  employed  to  predict  BOD 
and  DO  concentrations  along  the  stream.  In  order 
to  optimize  the  system  or  minimize  the  cost 
benefit  function  within  certain  constraints  on 
water  quality,  a  search  scheme  was  proposed.  The 
feasibility  of  obtaining  a  solution  by  a  sequential 
minimization  technique,  employing  a  discrete 
search,  was  studied  for  cases  with  two  and  three 
decision  variables.  The  analysis  procedure  could 
be  used  to  examine  existing  water  quality  pro- 
grams and  to  study  the  influence  of  alternate  poli- 
cies and  constraints.  (Ligon-Cornell) 
W72-04545 


THE  NATIONAL  MANAGEMENT  OF  WATER 
RESOURCES, 

Water  Resources  Board  of  England  and  Wales. 
For  primary  bibliographic  entry  see  Field  06A. 
W72-04546 


ESTUARINE  MODELING:  AN  ASSESSMENT. 

Tracor,  Inc.,  Austin,  Tex. 

For  primary  bibliographic  entry  see  Field  02L. 

W72-04555 


WATER  POLLUTION  POTENTIAL  OF  SPENT 
OIL  SHALE  RESIDUES. 

Colorado  State  Univ.,  Fort  Collins. 

For  primary  bibliographic  entry  see  Field  05E. 

W72-04556 


SIMULTANEOUS  QUANTITATION  OF  SAL- 
MONELLA SPECIES  AND  PSEUDOMONAS 
AERUGINOSA.  III.  ANALYSIS  OF  WASTE 
TREATMENT  SLUDGES  FOR  SALMONELLA 
SPECIES  AS  A  SURVEILLANCE  TOOL, 
National  Environmental  Research  Center,  Cincin- 
nati, Ohio. 

For  primary  bibliographic  entry  see  Field  05A. 
W72-04561 


CATTLE     FEEDLOTS     AND     ALTERNATIVES 
FOR  WASTE  MANAGEMENT, 

Environmental     Protection     Agency,     Portland, 

Oreg.  Water  Quality  Office. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-04569 


TRANSPORT     EQUATION     STABILITY     AND 
ESTUARY  MODELING, 

Union  Coll.,  Schenectady,  N.Y.  Dept.  of  Mechani- 
cal Engineering. 
F.  G.  Haag,  and  K.  W.  Bedford. 
ASCE  Proceedings,  Journal  of  the  Hydraulics 
Division,  Vol  97,  No  HY12,  Paper  8610,  p  2051- 
2066,  December  1971.  9  fig,  1  tab,  12  ref,  append. 
OWRR  C-1318  (No.  1967)  (2)  and  C-1702  (No. 
3157)  (1). 

Descriptors:    'Dispersion,    'Path    of    pollutants, 
'Estuaries,  Mixing,  Mathematical  models,  Turbu- 
lence, Turbulent  flow,  Tides,  Saline  water  intru- 
sion, Streamflow. 
Identifiers:  Hudson  Estuary. 

A  method  is  presented  for  judging  the  stability  of 
discrete  approximations  to  the  estuary  mixing 
equations.  It  is  applicable  to  unequal  as  well  as 
equal  reach  lengths.  A  mathematical  model  is 
developed  for  the  Hudson  River  Estuary  and  the 
model  results  are  compared  to  the  discrete  approx- 
imation results.  (Knapp-USGS) 
W72-04577 


FLUSHING    PATTERN    OF    CERTAIN    TIDAL 
STREAMS  IN  DELAWARE, 

Delaware     Univ.,     Newark.     Coll.     of     Marine 

Sciences. 

For  primary  bibliographic  entry  see  Field  02L. 

W72-04581 


AGRICULTURAL  WASTES:  PRINCIPLES  AND 
GUIDELINES  FOR  PRACTICAL  SOLUTIONS. 

New  York  State  Coll.  of  Agriculture,  Ithaca. 
For  primary  bibliographic  entry  see  Field  05D. 
W72-04604 


ENVIRONMENTAL  QUALITY  AND  PRODUC- 
TIVITY, 

Environmental   Protection   Agency,   Washington, 
D.C.  Water  Quality  Office. 
J.  D.  Denit. 

In:  Agricultural  Wastes:  Principles  and  Guidelines 
for  Practical  Solutions,  Cornell  University  Con- 
ference on  Agricultural  Waste  Management, 
February  10-12,  1971,  Syracuse,  New  York,  p  6- 
11,  2  tab,  5  ref. 

Descriptors:  'Farm  wastes,  'Water  quality  con- 
trol, 'Surface  runoff,  Lagoons,  Eutrophication, 
Water  pollution  sources,  Water  law. 

World  needs  demand  expansion  of  the  already  im- 
mense American  livestock  industry.  The  problem 
which  now  confronts  the  industry  is  the  adverse 
impact  of  production  wastes  on  the  environment, 
particularly  water  quality.  Due  to  the  fragmented 
nature  of  earlier  studies,  a  definite  pattern  of 
animal  waste  pollution  has  emerged  only  in  the  last 
two  years.  Fish  kills  from  feedlot-runoff  in  Kansas 
in  1964  was  an  indicator  of  the  twenty-four  kills  in 
twelve  states  in  1969.  The  combination  of  produc- 
tion oriented  and  traditional  zero-cost,  waste 
management  philosophies  is  now  leading  to  severe 
pollution  problems.  Anaerobic  lagoons  are 
designed  on  raw  waste  strength  instead  of  runoff 
quality.  Farmers  have  not  been  informed  of  state 
Water  Quality  Standards  or  their  responsibility  in 
meeting  them.  Even  though  organic  waste  loads 
from  lagoons  are  higher  than  raw  domestic  wastes, 
the  concentrations  of  nitrogen  and  phosphorus  are 
of  greater  significance,  because  no  industry  is 
more  dependent  upon  a  pure  water  supply  than 
agriculture.  In  conserving  water  quality,  the 
agricultural  operator  is  engaging  in  notable  self- 
service  and  making  an  investment  in  survival.  (See 
also  W72-04604)  (Schmitt-Iowa  State) 
W72-04606 


FARM  LAND  RUNOFF, 

Cornell    Univ.,    Ithaca,    N.Y.    Dept.    of    Natural 

Resources. 

R.T.  Oglesby. 


In:  Agricultural  Wastes:  Principles  and  Guidelines 
for  Practical  Solutions,  Cornell  University  Con- 
ference on  Agricultural  Waste  Management, 
February  10-12,  1971,  Syracuse,  New  York,  p  15- 
19,  Href. 

Descriptors:  'Farm  wastes,  'Runoff,  'Nitrogen 
compounds,  'Phosphorus  compounds,  Fertilizers, 
Water  quality,  Eutrophication,  Soil  erosion,  Water 
pollution  sources. 

Agricultural  wastes  and  many  materials  in  agricul- 
tural usage  are  translocated  to  aquatic  systems 
where  some  of  them  cause  significant  problems. 
Nitrogen,  applied  as  fertilizer  or  from  manures, 
leaks  from  agricultural  activities  in  quantitites  suf- 
ficient to  promote  nuisance  algal  growth  in  receiv- 
ing waters  where  this  element  is  a  limiting  factor, 
and  many,  through  accumulation  in  groundwaters, 
constitute  a  health  hazard  as  well.  Large  quantities 
of  phosphorous  are  lost  in  runoff,  primarily 
through  erosion  of  soil-phosphorus  particles.  The 
significance  of  this  form  of  phosphorus  in  stimu- 
lating algal  growth  is  not  fully  understood  but  is 
probably  not  high.  Organically  bound  phosphorus, 
such  as  that  occurring  in  animal  wastes,  may  add 
significant  amounts  of  this  element  in  a  form 
available  to  plants.  (See  also  W72-04604)  (Schmitt- 
Iowa  State) 
W72-04608 


ENVIRONMENTAL  PROBLEMS  IN  THE  FOOD 
PROCESSING  INDUSTRY, 

Cornell  Univ.,  Ithaca,  N.Y.  Agricultural  Experi- 
ment Station. 
D.  L.  Downing. 

In:  Agricultural  Wastes:  Principles  and  Guidelines 
for  Practical  Solutions,  Cornell  University  Con- 
ference on  Agricultural  Waste  Management, 
February  10-12,  1971.  p  20-24,  6  tab. 

Descriptors:  'Farm  wastes,  'Water  pollution 
sources,  'Liquid  wastes,  Waste  water  disposal, 
Industrial  wastes,  Air  pollution. 

The  food  processing  industry  ranks  fifth  in  the 
U.S.  in  the  volume  of  liquid  wastes  generated, 
producing  about  700  billion  gallons  annually.  This 
waste  contains  a  high  amount  of  suspended  solids 
of  which  only  part  is  settleable;  therefore,  the  na- 
tional food  industry  ranks  first  in  the  amount  of 
suspended  solids  released  to  the  environment.  The 
BOD5  of  food-plant  effluent  is  normally  several 
thousand  ppm  compared  with  a  few  hundred  for 
typical  municipal  sewage.  The  pH  of  food 
processing  wastes  range  from  below  5.0  for 
sulphur  dioxide  bleaching  processes  to  about  12.0 
for  lye  peeling  of  vegetables.  Pigments  in  cannery 
wastes  are  very  difficult  to  degrade,  often  persist- 
ing after  passing  through  a  municipal  treatment 
plant.  Olive,  pickle  and  sauerkraut  brine  range  up 
to  15%  in  sodium  chloride  content.  Unlike  some 
industries  where  waste  products  can  be  utilized, 
most  solid  wastes  from  canneries  have  to  be 
hauled  to  land-fill  type  operations.  Transmission 
of  plant  pathogens  is  a  major  reason  wastes  are  not 
normally  spread  on  the  cropland.  Adding  to  the 
waste  problem  is  the  fact  that  the  food  industry 
uses  about  50%  of  all  package  utilization.  Air  pol- 
lution and  noise  pollution  are  still  other  problems  it 
will  take  much  ingenuity  to  solve.  (See  also  W72- 
04604)  (Schmitt-Iowa  State) 
W72-04609 


FERTILIZER  PRACTICES  WHICH  MINIMIZE 
NUTRIENT  LOSS, 

Cornell  Univ.,  Ithaca,  N.Y.  Dept.  of  Agronomy. 
D.  J.  Lathwell,  W.  S.  Reid,  and  D.  R.  Bouldin. 
In:  Agricultural  Wastes:  Principles  and  Guidelines 
for  Practical  Solutions,  Cornell  University  Con- 
ference on  Agricultural  Waste  Management, 
February  10-12,  Syracuse,  New  York,  p  25-35  6 
fig,  2  tab,  8  ref. 

Descriptors:  'Farm  wastes,  'Fertilization, 
'Nutrient  requirements,  Water  pollution  sources, 
Crop  response,  Rates  of  application.  Soil  erosion. 
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Water  is  the  transport  agent  for  nutrients,  organic 
matter,  and  sediments  from  agricultural  land.  The 
major  flow  of  runoff  occurs  in  the  spring  when  ac- 
cumulated snow  and  ice  melt.  Experimental  data 
demonstrate  that  the  major  quantity  of  nutrient 
loss  occurs  during  the  spring  runoff  period.  The 
major  form  of  inorganic  nitrogen  in  the  soil  is 
usually  nitrate,  even  if  ammonium  fertilizers  are 
added  becuase  of  the  universal  occurrence  in  soil 
of  microorganisms  which  convert  ammonium  to 
nitrate.  The  nitrate  ion  is  completely  dissolved  in 
the  soil  solution  and  moves  wherever  the  soil 
water  moves.  The  nitrate  may  be  leached  into  the 
groundwater,  into  tile  drains  or  into  surface  ru- 
noff. To  avoid  these  losses,  moderate  amounts  of 
fertilizer  nitrogen  should  be  added  just  before  the 
crop  begins  its  period  of  minimum  growth.  If  the 
fertilizer  is  added  too  soon,  some  or  most  of  it  may 
be  carried  off  before  the  plant  can  take  up  the 
nitrogen.  Phosphorus  fertilizer  reacts  rapidly  with 
the  soil  to  form  relatively  insoluble  products.  The 
major  source  of  phosphorus  loss  from  agricultural 
land  is  associated  with  sediment  loss.  Therefore, 
control  of  erosion  is  essential  if  phosphorus  is  to 
be  kept  on  agricultural  land.  All  of  the  control 
measures  outlined  above  are  economically  feasi- 
ble. (See  also  W72-04604)  (Schmitt-Iowa  State) 
W72-04610 


EFFECTS    OF    AGRICULTURAL    PRACTICES 
ON  AQUIFERS, 

North   Carolina   State   Univ.,   Raleigh.   Dept.   of 

Biological  and  Agricultural  Engineering. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-04633 


For  primary  bibliographic  entry  see  Field  05C. 
W72-04638 


GASTROENTERITIS  EPIDEMIC  OWING  TO 
SEWAGE  CONTAMINATION  OF  PUBLIC 
WATER  SUPPLY, 

California  State  Dept.  of  Public  Health,  Berkeley. 
G.  E.  Browning,  and  J.  O.  Mankin. 
Journal  of  the  American  Water  Works  Associa- 
tion, Vol  58,  No  11,  p  1465-1470,  November  1966. 
4  fig,  1  ref. 

Descriptors:   'Water  quality,  'Diseases,  'Wells, 

♦Epidemics,    Public    health,    'Water    pollution. 

Gophers. 

Identifiers:  'Gastroentiritis,  'Sewage. 

In  August  1965,  a  waterborne  epidemic  of  enteritis 
occurred  in  Madera,  California.  There  is  con- 
siderable evidence  that  the  epidemic  was  a  result 
of  sewage  contamination  of  the  city's  water  supply 
through  one  of  its  wells.  The  direct  evidence  in- 
cludes the  high  coliform  counts  in  the  distribution 
system  and  the  water  in  Well  14.  The  indirect 
evidence  includes  the  demonstration  that  water 
could  flow  from  a  sewage-irrigated  field  into  Well 
14.  This  epidemic  seems  to  have  occurred  as  a 
result  of  several  circumstances,  some  of  which  are 
unusual:  irrigation  of  the  field  with  undisinfected 
sewage,  presence  of  a  gopher  hole  leading  in  a  par- 
ticular direction,  connection  between  the  valve  ex- 
cavation and  the  well  pit,  and  presence  in  the  pit  of 
openings  into  the  well  casing.  Measures  have  been 
taken  to  prevent  future  recurrences.  (Bean- 
AWWA) 
W72-04642 


OXYGEN  CONSUMPTION  BY  THE  SEABED. 
IV.  SHIPBOARD  AND  LABORABORY  EXPERI- 
MENTS, 

Washington  Univ.,  Seattle.  Dept.  of  Oceanog- 
raphy. 

Mario  M.  Pamatmat. 

Limnology  and  Oceanography,  Vol  16,  No  3,  p 
536-550,  May  1971.  6  fig,  4  tab,  27  ref.  EPA  Pro- 
gram 16070  EKZ. 

Descriptors:  'Oxidation,  Organic  matter.  Sedi- 
ments, Dentrification,  Hydrostatic  pressure.  Con- 
tinental shelf.  Pacific  Ocean,  Measurement,  Ab- 
sorption, Oxygen,  Chemical  oxygen  demand. 

A  shipboard  method  for  measuring  the  oxygen  up- 
take of  undisturbed  cores  of  sediment  with  their 
original  overlying  water  and  intact  mud-water  in- 
terface gave  the  same  results  as  in  situ  measure- 
ments at  22-m  depth.  Hydrostatic  pressures  up  to 
18  aim  have  no  effect  on  total  oxygen  uptake  of 
cores  from  180-m  depth.  Partitioning  experiments 
with  intact  cores  show  that  oxygen  uptake  by  inor- 
ganic chemical  oxidation  is  often  greater  than 
respiratory  consumption;  in  these  experiments  the 
rate  of  chemical  oxidation  decreases  with  decreas- 
ing oxygen  tension,  while  the  rate  of  respiration  is 
relatively  constant  down  to  a  critical  oxygen  con- 
centration of  about  1  ml/liter.  Sweeping  away  the 
surface  layer  and  exposing  subsurface  sediment, 
either  in  situ  or  aboard  ship.  leads  to  increased 
rates  of  oxygen  uptake.  Where  chemical  oxidation 
predominates,  the  rate  of  uptake  is  a  function  not 
only  of  oxygen  concentration  but  also  of  stirring  of 
the  water  overlying  the  sediment.  Undisturbed 
cores  where  respiration  predominates  show  a  con- 
stant rate  of  uptake  for  many  hours,  even  after 
cessation  of  stirring  for  1  hr.  Presumptive 
evidence  is  presented  that  active  denitrification 
could  be  taking  place  as  deep  as  20-21  cm  in  the 
sediment  of  the  continental  shelf  off  Peru.  The 
unknown  relationship  between  chemical  oxidation 
and  anaerobic  metabolism  clouds  understanding  of 
the  biological  meaning  of  total  oxygen  uptake  by 
the  sediment,  but  this  is  still  the  best  measure  of 
the  integrated  biological  activity  in  the  seabed. 
(EPA  abstract) 
W72-04635 

THE  CARBON  CYCLE  OF  A  GEORGIA  FISH 
POND, 

Georgia  Univ.,  Athens.  Dept.  of  Zoology. 


Important  studies  concerned  with  the  groundwater 
pollution  potential  from  sanitary  landfills  and 
dump  grounds  were  conducted  in  California, 
South  Dakota,  Illinois  and  England.  These  studies 
demonstrate  that  leachates  are  highly  pollutional 
in  characteristics,  but  once  they  pass  into  the  sur- 
rounding soil  regime,  the  attenuation  mechanisms 
of  dilution,  adsorption  and  microbial  degradation 
tend  to  reduce  their  impact  on  underground  water. 
A  survey  of  practice  in  twenty-one  States  in  the 
United  States  regarding  groundwater  pollution 
from  landfill  operation  shows  that  not  much  new 
research  is  underway;  there  is  much  variation  in 
the  code  and  laws  dealing  with  groundwater  pollu- 
tion; and  suggested  distances  from  landfill  to 
water  wells  varied  from  50  to  1000  feet.  Based  on 
the  literature  findings  plus  the  result  of  the  State 
survey,  recommendations  are  offered  to  minimize 
groundwater  pollution  problems  stemming  from 
landfill  operations.  (Knapp-USGS) 
W72-04654 


PROPOSED     BASE-LINE     SAMPLING     PRO- 
GRAM, 

For  primary  bibliographic  entry  see  Field  05A. 
W72-04665 


IDENTIFICATION  OF  GLOBALLY  DIS- 
TRIBUTED WASTES  IN  THE  MARINE  EN- 
VIRONMENT, 

For  primary  bibliographic  entry  see  Field  05A. 
W72-04666 


CONTAMINATION    OF    RIVERSIDE,     CALIF. 
SUPPLY, 

Riverside  Public  Utilities  Dept..  Calif. 
E.  C.  Ross,  K.  W.  Campbell,  and  H.  J.  Ongerth. 
Journal  of  the  American  Water  Works  Associa- 
tion, Vol  58,  No  2,  p  165-174,  February  1966.  2  fig, 
1  ref. 

Descriptors:    Water    treatment,    'Public    health. 
•Water  quality.  "Salmonella,  Diseases.  Disinfec- 
tion, 'Water  pollution. 
Identifiers:  Riverside  (Calif). 

In  late  May  and  early  June  1965  an  epidemic  of 
gastroenteritis  affected  an  estimated  18,000  people 
in  and  near  Riverside,  California.  Salmonella  ty- 
phimurium  was  identified  as  the  cause.  Based 
upon  routine  testing,  the  coliform  counts  in  the 
city  water  were  negative,  indicating  no  contamina- 
tion. However,  a  survey  indicated  that  the  only 
common  source  w  as  water.  More  than  1 500  water 
samples  were  tested  for  Salmonella  by  Oct.  25. 
The  first  positive  Salmonella  sample  was  collected 
on  May  30  and  the  last  on  July  21.  A  total  of  only 
15  samples  contained  Salmonella  -  at  least  six  of 
which  had  a  coliform  content  of  less  than  2.2.  Vari- 
ous hypotheses  as  to  the  source  of  the  Salmonella 
are  discussed.  No  serious  defects  were  located. 
However,  the  State  Dept.  of  Public  Health 
requested  the  Riverside  water  system  to  chlorinate 
continuously  all  well  sources,  to  augment  its  cross- 
connection  control  program,  and  to  step  up  its  rou- 
tine coliform-sampling  program.  (Bean-AWWA) 
W72-04643 

GROUND-WATER  POLLUTION  AND  SANITA- 
RY LANDFILLS-A  CRITICAL  REVIEW, 

Marquette  Univ.,  Milwaukee.  Wis.  Dept.  of  Civil 
Engineering. 
A.  E.  Zanoni. 

Ground  Water,  Vol  10.  No  1,  p  3-13.  January- 
February  1972.61  ref. 

Descriptors:  'Reviews,  'Landfills,  'Water  pollu- 
tion sources.  'Path  of  pollutants.  Garbage  dumps. 
Waste  disposal.   Water  pollution  control.  Public 
health.  Sanitary  engineering. 
Identifiers:  Urban  hydrology.  Groundwater  pollu- 
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5C.  Effects  of  Pollution 


ECOLOGICAL  EFFECTS  OF  A  THERMAL 
POWER  PLANT  ON  THE  AQUATIC  HABITAT 
OF  A  LARGE  FRESH  WATER  LAKE  IN  THE 
UNITED  STATES, 

Detroit  Edison  Co..  Mich.;  and  Michigan  Stale 

Univ.,  East  Lansing. 

J.J.  Roosen,  and  R.C.Bali. 

Paper    2.1-47,    8th    World    Energy    Conference, 

Bucharest,  Romania.  June-July,  1971 .  19  p.  4  fig.  2 

ref. 

Descriptors:  'Ecology.  'Thermal  pollution, 
'Thermal  powerplants.  Fish,  'Environmental  ef- 
fects, Water  pollution.  Aquatic  environment, 
Biology,  Waterfowl,  Electric  utilities,  Industrial 
plants.  Sampling,  Physical  properties.  Water 
quality,  'Lakes,  Investigations.  Aquatic  life. 
Identifiers:  'Lake  Erie.  Great  Lakes. 

The  5  Great  Lakes  provide  a  large  supply  of  fresh 
water  and  vast  water  resources  to  North  Central 
and  Northeastern  U  S  and  Southern  Canada.  The 
Detroit  Edison  Co,  in  southeastern  Michigan,  uses 
these  waters  for  a  variety  of  purposes;  the  largest 
use  is  the  economical  condensation  of  steam  from 
thermal  plants  providing  a  low-cost  and  reliable 
source  of  electric  power.  Recent  expansion  of 
electrical  use  in  the  area  has  resulted  in  the  siting 
of  a  3200-mw  fossil-fueled  plant  on  the  Michigan 
shore  of  Lake  Erie.  The  chemistry  and  biology  ol 
the  aquatic  environment  of  the  lake  receivini 
discharges  from  the  large  generating  plant  ait 
described.  The  design  basis  and  description  of  th« 
4-yr  ecological  program  formulated  by  Michigai 
State  University  to  determine  the  impact  of  th« 
plant  on  the  aquatic  habitat  are  included.  Informa- 
tion will  be  collected  on:  (1)  basic  plant  producim 
groups-trie  penphyton.  the  phytoplankton  and  th« 
macrophytes,  (2)  zooplankton.  (3)  bottom  fauna, 
(4)  fish,  and  (5)  waterfowl  Physical  and  chemica 
studies  are  also  described.  Significance  ol  physi 
cal,  chemical,  and  biological  changes  an 
discussed  from  the  standpoints  of  minimizini 
detrimental  ecological  changes  and  conserving  th< 
large  fresh  water  resources  available  for  multipur 
pose  use.  (USBR) 
W72-04U0 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 

Effects  of  Pollution — Group  5C 


FERTILIZER  NITROGEN:  CONTRIBUTION  TO 
NITRATE  IN  SURFACE  WATER  IN  A  CORN 
BELT  WATERSHED, 

Washington  Univ.,  St.  Louis,  Mo.  Center  for  the 

Biology  of  Natural  Systems. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-04133 


A  METHOD  FOR  THE  DETECTION  AND 
QUANTITATIVE  ESTIMATION  OF 

SUBLETHAL  POISONING  IN  LIVING  FISH, 

Uppsala  Univ.  (Sweden).  Inst,  of  Zoophysiology. 

P.  E.  Lindahl,  and  E.  Schwanbom. 

Oikos,  Vol  22,  No  2,  p  210-214,  1971.  3  fig,  1  tab,  8 

ref. 

Descriptors:  "Heavy  metals,  "Toxicity,  Fish, 
Water  pollution  effects,  Laboratory  equipment, 
Bioassay,  "Lethal  limit. 

Identifiers:  "Mercury,  Leuciscus  rutilus,  Roach, 
Methylmercuric  hydroxide,  Sweden,  Salmo  trutta. 

For  estimating  the  level  of  sublethal  mercuric 
poisoning  in  fish  populations,  the  fish  are  placed  in 
a  horizontal,  transparent  tube  which  rotates 
around  its  horizontal  axis  and  includes  a  device 
that  causes  the  water  to  rotate  with  the  tube.  When 
the  speed  of  revolution  is  increased,  a  critical 
r.p.m.  is  reached  at  which  the  fish  cannot  compen- 
sate for  the  torque  and  are  forced  to  rotate.  In  this 
study,  fish  were  exposed  to  methylmercuric 
hydroxide  which  was  shown  to  significantly 
reduce  the  critical  r.p.m.  This  decrease  in  critical 
r.p.m.  was  found  to  be  linearly  correlated  to  the 
amount  of  mercury  per  unit  wet  weight  of  muscles. 
(Mortland-Battelle) 
W72-04135 


A  MICROBIOTIC  ECOASSAY  FOR  ENVIRON- 
MENTAL POLLUTANTS, 

Massachusetts  Univ.,  Waltham.  Dept.  of  Environ- 
mental Sciences. 
H.  B.  Gunner,  and  R.  A.  Coler. 
PB-206    691.    Massachusetts,    Water    Resources 
Research  Center,  Amherst,  Completion  Report  72- 
5. 17  p,  4  tab,  6  ref.  OWRR  A-047-MASS  (2). 

Descriptors:  "Pollutants,  "Assessments,  "Or- 
ganophosphorous compounds,  "Diazinon, 
"Trophic  level,  Aquatic  microbiology,  Methodolo- 
gy, Insecticides,  Correlation  analysis,  Balance  of 
nature,  Computer  models,  Application  methods, 
Soil  microorganisms,  Nematodes,  Ecological  dis- 
tribution, Water  pollution  sources,  Fish  behavior. 
Identifiers:  "Bioassay  system,  Biological  pollu- 
tants, Ecosystem  response,  Chemical  stress. 
Duckweed  (Lemna  minor). 

A  technique  is  developed  which  offers  both  in- 
sights of  field  study  and  experimental  control  of 
the  laboratory  to  measure  at  all  trophic  levels 
simultaneously  the  ecosystem  response  to  biologi- 
cally or  chemically  induced  stress.  Methods  used 
by  past  investigators  included  model  studies  and 
studies  of  individual  species  as  indices  of  environ- 
mental quality.  Model  studies  fail  to  mirror 
dynamics  in  the  natural  habitat  while  studies  of  in- 
dividual species  provide  only  limited  insight  into 
population  dynamics  of  the  intact  ecosystem. 
These  methods  make  adaptation  and  extrapolation 
to  field  conditions  extremely  tendentious.  This  re- 
port describes  observations  of  exogeneous  chemi- 
cal stress  and  the  response  of  various  aquatic 
plants  and  fish  to  various  stresses.  The  initial 
stress  tested  relates  to  organophosphate  insecti- 
cide, Diazinon,  known  for  high  selectivity  for  soil 
microorganisms.  Though  the  results  of  this  study 
are  preliminary  and  fragmentary,  statistical  analy- 
sis indicates  a  potential  for  computer  simulated 
ecoassay.  The  novel  use  of  an  entire  biota  as  a 
bioassay  system  rather  than  the  classical  resort  to 
'universal  indicator  species'  is  significant.  (Lang- 
USGS) 
W72-04208 


EFFECTS  OF  SECONDARY  AND  TERTIARY 
WASTEWATER  EFFLUENTS  ON  ALGAL 
GROWTH  IN  A  LAKE-RIVER  SYSTEM, 

Pacific  Northwest  Water  Lab.,  Corvallis,  Oreg. 
W.  E.  Miller,  and  T.  E.  Maloney. 
Journal  Water  Pollution  Control  Federation,  Vol 
43,  No  12,  December  1971,  p  2361-2365.  4  fig,  2 
tab,  2  ref. 

Descriptors:  "Waste  water  treatment,  "Sewage  ef- 
fluents,     Water      pollution      effects,      Lakes, 
"Eutrophication,  Phosphorus,  Nitrogen,  Tertiary 
treatment,  Nutrient  requirements. 
Identifiers:  "Algal  assay. 

The  National  Eutrophication  Research  Program  of 
the  Environmental  Protection  Agency  is  involved 
with  several  projects  relating  to  the  restoration  of 
natural  lakes.  One  of  these  lakes  is  Shagawa  Lake 
in  Minnesota.  The  primary  flow  into  the  lake  is 
from  the  Burntside  River  which  supplies  nearly 
80%  of  the  inflow.  The  city  of  Ely  discharged  pri- 
mary effluent  into  the  lake  from  1903  to  1954  and 
secondary  effluent  from  1954  on.  Laboratory  stu- 
dies have  been  conducted  to  determine  the  effect 
of  tertiary  treatment  on  algal  growth  in  Shagawa 
Lake  water.  The  unicellular  green  alga, 
SELENASTRUM  capricornutum,  was  used  ex- 
clusively throughout  these  tests.  River  water  was 
tested  in  parallel  with  the  lake  water  to  determine 
its  ability  to  support  algal  blooms.  The  use  of  algal 
assays  of  this  type  offer  a  great  deal  of  promise  in 
evaluating  the  impact  of  various  courses  of  action 
on  lake  eutrophication.  These  assays  must  be 
made  on  at  least  a  seasonal  basis  to  acquire  suffi- 
cient data.  Burntside  River  water  seemed  to  be 
phosphorus  deficient  while  the  Shagawa  Lake 
water  was  phosphorus  and/or  nitrogen  deficient, 
depending  on  the  time  of  year.  It  was  determined 
that  the  installation  of  full-scale  advanced  treat- 
ment capable  of  high  phosphorus  removal  would 
retard  the  eutrophication  process  and  eventually 
assist  in  restoring  Lake  Shagawa.  (Goessling-Tex- 
as) 
W72-04219 


TOXIC  EFFECTS  OF  ODOROUS  TRACE  OR- 
GANICS, 

Missouri    Univ.,    Rolla.    Environmental    Health 
Research  Center. 

J.  W.  Smith,  and  S.  G.  Grigoropoulos. 
Journal  of  the  American  Water  Works  Associa- 
tion, Vol  60,  No  8,  p  969-979,  August  1968.  2  fig,  5 
tab,  12  ref. 

Descriptors:    "Water    treatment,    Public    health, 
"Toxicity,  "Organic  compounds,  "Bioassay,  Pesti- 
cides, "Odor. 
Identifiers:  "Trace  organics. 

The  batch-type  long-term  bioassay,  necessary 
because  of  limited  quantity  of  organics  available, 
provided  a  workable  procedure  for  the  evaluation 
of  the  cumulative  long-term  effects  of  trace  or- 
ganics from  subsurface  and  surface  Missouri 
waters.  The  subsurface  water  trace  organics  were 
odorous;  the  spring  water  extracts  had  a  much 
lower  threshold  odor  concentration  than  the  deep 
well  extracts  and  different  characteristic  odor.  The 
surface  and  subsurface  trace  organics  were  toxic 
to  fish  under  both  acute  and  long-term  conditions. 
In  vitro  toxicity  studies  using  tissue  homogenates 
proved  useful  in  establishing  whether  a  material 
was  toxic  and  helpful  in  determining  the  probable 
mode  of  action.  The  subsurface  water  organics  ap- 
peared to  clog  the  gills  and  physically  block  the 
transport  of  oxygen  into  fish,  while  the  mode  of 
action  for  the  surface  water  organics  was  probably 
an  internal  disruption  of  respiratory  enzyme  ac- 
tivity. A  static  long-term  bioassay  procedure 
which  can  be  used  when  quantity  of  test  material  is 
limited  was  developed  and  evaluated  with  both  the 
trace  organics  and  a  commercially  available  pesti- 
cide. (Bean-AWWA) 
W72-04243 


PHARMACOLOGICAL  TESTING  OF  BLUE- 
-GREEN  ALGAE  FOR  CONSTITUENTS  HAV- 
ING THERAPEUTIC  VALUE, 

World  Life  Research  Inst.,  Colton,  Calif. 
Bruce  W.  Halstead. 

Available  from  SOD  EP2.10:16010DOU06/70, 
$0.95  in  microfiche.  Environmental  Protection 
Agency,  Water  Quality  Office,  Water  Pollution 
Control  Research  Series,  June  1970.  17  p,  1  tab,  9 
ref.  EPA  Program  16010DOU06/70,  14-12-535. 

Descriptors:  "Cyanophyta,  "Laboratory  tests, 
Algal  toxins,  Human  pathology. 
Identifiers:  "Therapeutic  value,  "Aphanizomenon 
flos-aquae,  "Pharmacological  tests,  An- 
timicrobiotics,  Escherichia  coli,  Beta  streptococ- 
cus, Pseudomonas  aeruginosa,  Mycobacterium 
furtuitum,  Staphylococcus  aureus,  Candida  al- 
bicans. 

The  blue-green  alga  Aphanizomenon  flos-aquae 
(Linnaeus)  Ralfs,  was  collected  during  the  peak  of 
its  primary  bloom  and  prepared  with  acetone  and 
ethanolic  extracts  for  pharmalogical  and 
microbiological  testing.  The  fractions  exhibited  lit- 
tle acute  overtsymptomatology  and  thus  probably 
do  not  contain  products  that  exert  pharmacologi- 
cal effects  similar  to  the  type  seen  by  drugs  which 
ordinarily  directly  produce  psychomatic,  neu- 
rological, or  cardiovascular  effects.  Generally  the 
activity  of  the  fractions  resulted  in  depression  of 
function,  alertness,  and  appetite,  and  decreased 
body  weight  in  rats,  characteristic  of  an  an- 
timetabolite action  common  to  many  naturally  oc- 
curring substances.  There  was  low  potency,  no 
fractional  localization  of  activity,  no  significant 
neurological,  cardiovascular,  or  any  outstanding 
biological  activity.  Antimicrobial  tests  performed 
on  Escherichia  coli,  Beta  streptococcus,  Pseu- 
domonas aeruginosa,  Mycobacterium  furtuitum, 
Staphylococcus  aereus,  and  Candida  albicans.  No 
antimicrobial  activity  was  observed,  however  the 
algae  could  be  classified  as  'toxic'  if  sufficient 
quantities  are  ingested.  A  sample  was  screened, 
tested,  and  evaluated  for  antitumor  activity  but 
was  not  found  to  have  any  significant  antitumor 
activity.  The  tests  failed  to  show  evidence  of  phar- 
macological properties  having  commercial  phar- 
maceutical potential.  Further  investigation  as  to 
the  commercial  potential  of  the  phytochemical 
constituents  of  Aphanizomenon  flos-aquae  does 
not  appear  warranted.  (Auen-Wisconsin) 
W72-04259 


ANNUAL  REPORT  OF  ACTIVITIES  DURING 
FISCAL  YEAR  1971. 

Maine  Univ.,  Bangor.  Water  Resources  Center. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-206  431,  S3.00  in  paper  copy, 
S0.95  in  microfiche.  Annual  Report  No  7,  1971.  18 
p,  3  append.  OWRR  A-999-ME  (7). 

Descriptors:  "Water  resources,  "Water  users, 
"Planning,  "Projects,  Legal  aspects,  Bottom  sedi- 
ments, Geochemistry,  Hydrology,  Coniferous 
forests,  Rivers,  Lakes,  Biochemical  oxygen  de- 
mand, Dissolved  oxygen,  Management,  Livestock 
wastes,  Water  quality,  Education,  Eutrophication, 
Phosphates,  Water  pollution  control,  Chlorinated 
hydrocarbon  pesticides,  Model  studies,  Tu- 
biftcids,  Physicochemical  properties,  Gases, 
Political  aspects,  Attitudes,  Environment. 

The  research  program  conducted  under  the 
auspices  of  the  University  of  Maine's  Water 
Resources  Center  to  solve  Maine's  water 
problems  are  described.  Twelve  projects  explored 
the  following  areas:  Hydrologic  relationships  in  a 
coniferous  forest;  An  investigation  of  the  causes, 
effects,  and  control  of  eutrophication  in  Maine 
lakes;  Phosphate  retention  by  lake  sediments; 
Geochemical  cycles  involving  flora,  lake  water, 
and  bottom  sediments;  Legal  aspects  of  water  pol- 
lution control  through  implementation  of  the  ef- 
fluent charge  concept;  Effect  of  animal  wastes  ap- 
plied to  soils  on  surface  and  ground  water 
systems;     The     effects     of     DDT     and     other 
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chlorinated  hydrocarbons  on  the  growth  of  eu- 
ryhaline  microalgae;  Phase  III--Study  of  a  river 
system  as  a  chemical  reactor;  Effects  of  burrow- 
ing tubificid  worms  on  the  exchange  of 
phosphorus  between  lake  sediments  and  overlying 
water;  A  study  of  the  physico-chemical  parame- 
ters affecting  the  removal  of  colloidal  particles 
from  water  by  porous  media;  Dissolved  pollution 
product  gases  in  natural  waters;  and  Political  and 
environmental  attitudes  of  voters  and  public  offi- 
cials related  to  alternative  levels  of  water  quality 
and  correlated  alternative  systems  of  management 
of  the  Penobscot  River.  The  Center's  researchers 
extend  their  findings  to  users  in  an  active  coor- 
dination, information,  education,  and  training  pro- 
gram. (Auen-Wisconsin) 
W72-04261 


PHOSPHATE  NUTRIENT  OCCURRENCE  AND 
DISTRIBUTION  IN  GREAT  LAKES  SEDI- 
MENTS, 

Illinois  Univ.,  Chicago.  Soil  Mechanics  Lab. 
Marshall  L.  Silver,  and  Charles  A.  Moore. 
SM  Publication  No  12,  1971.  27  p,  7  fig,  5  tab,  55 
ref.  OWRR  A-053-1LL  (1). 

Descriptors:  'Phosphates,  *Great  lakes,  'Sedi- 
ments, 'Nutrients,  Eutrophication,  Nitrogen,  Lit- 
toral, Harbors,  Spatial  distribution,  Algae,  Tribu- 
taries, Cycling  nutrients. 

Identifiers:  'Nutrient  levels,  Cuyahoga  River 
(Ohio). 

Published  and  unpublished  sources  are  combined 
to  provide  insight  into  the  source  and  fate  of  pollu- 
tants in  the  Great  Lakes.  Data  are  presented  sum- 
marizing the  quantity  of  phosphorus  present  in 
central  lake  waters  and  central  lake  sediments  as 
well  as  phosphorus  contents  in  sediments  and 
waters  of  rivers  and  harbors  tributary  to  the  lakes, 
and  nutrient  contents  in  the  Great  Lakes  margins. 
Available  literature  is  summarized  describing  the 
effect  of  phosphorus  on  the  growth  rate  of  aquatic 
plants  whose  accelerated  growth  is  responsible  for 
eutrophication.  An  attempt  is  made  to  organize 
mechanisms  contributing  to  the  cycling  of 
phosphorus  and  other  nutrients  important  to  Great 
Lakes  studies.  Generally,  the  minimum 
phosphorus  content  needed  for  algal  growth  is 
below  0.01  mg/1  and  may  be  less  than  0.001  mg/1. 
Phosphorus  levels  in  excess  of  0.1  mg/1  often 
cause  accelerated  growth  of  various  phytoplank- 
ton  and  algae.  Nitrogen  contents  greater  than  0.1 
mg/1  are  necessary  for  growth  while  concentra- 
tions greater  than  1  mg/1  lead  to  accelerated  plant 
growth.  (Auen-Wisconsin) 
W72-04263 


SPECIES  DIVERSITY  OF  BENTHIC  MACROIN- 
VERTEBRATES  IN  THREE  MICHIGAN 
STREAMS, 

Michigan    State    Univ.,    East    Lansing.    Dept.   of 

Fisheries  and  Wildlife. 

Jeffrey  C.  Gislason. 

MS  Thesis,  1971.  62  p,  8  fig,  10  tab,  24  ref.  append. 

OWRR  C-2205  (3386)  (1)  14-31-0001-3153. 

Descriptors:  'Synecology,  'Benthos,  'Ecological 
distribution,  'Biological  communities,  'Streams, 
Water  pollution  effects,  Eutrophication,  Dis- 
solved oxygen.  Water  pollution  sources,  Aquatic 
plants,  Test  procedures,  Municipal  wastes,  Indus- 
trial wastes,  Agriculture,  Fish  hatcheries,  Pesti- 
cides, Environmental  gradient,  Nutrients, 
Michigan. 

Identifiers:  'Species  diversity,  'Macroinver- 
tebrates,  Jordan  River  (Mich),  AuSable  River 
(Mich),  Red  Cedar  River  (Mich). 

The  effects  of  different  levels  of  human  perturba- 
tion (disturbance  to  the  stream  ecosystem  by  man. 
primarily  artificial  enrichment)  on  species  diversi- 
ty of  benthic  macroinvertebrates  were  compared 
in  three  Michigan  streams  examined  periodically 
during  an  annual  cycle.  Two  related  formulas  from 
information  theory  were  used  to  calculate  species 
diversity     of    benthic    macroinvertebrates.    The 


abundance  of  species  and  individuals  in  the 
aquatic  macrophyte  beds  at  the  four  study  sites 
was  related  to  the  degree  of  perturbation  at  the 
sites.  Numbers  of  species  were  highest  under  the 
lower  levels  of  perturbation  and  lowest  under  the 
higher  levels  of  perturbation.  Abundance  of  in- 
dividuals increased  as  the  level  of  perturbation  in- 
creased until  the  level  of  perturbation  reached  an 
extremely  severe  level  at  the  Red  Cedar  site  where 
the  severe  conditions  may  have  limited 
abundance.  Species  diversity  of  benthic  macroin- 
vertebrates was  inversely  related  to  the  degree  of 
human  perturbation.  Information  theory  indices  of 
species  diversity  appear  to  be  sensitive  to  even 
slight  changes  in  community  structure  caused  by 
human  perturbation.  (Jones-Wisconsin) 
W72-04264 


DETERGENTS  A  STATUS  REPORT. 

National  Industrial  Pollution  Control  Council, 
Washington,  DC. 

Available  from  the  National  Technical  Informa- 
tion Service  as  COM-71-50084,  S3.00  in  paper 
copy,  S0.95  in  microfiche.  Sub-Council  Report 
March  1971.  16  p. 

Descriptors:        'Detergents,        'Eutrophication, 
•Economic  efficiency,  'Public  health,  Water  pol- 
lution. Hazards,  Nutrients,  Algae. 
Identifiers:  Nitrilotriacetic  acid.  Household  deter- 
gents. Soap  and  detergent  industry,  NTA. 

The  use  of  the  most  promising  substitute  for 
phosphates  in  detergents,  nitrilotriacetic  acid 
(NTA)  has  been  suspended  pending  further  study 
at  the  request  of  the  U  S  Surgeon  General  and  the 
Environmental  Protection  Agency.  The  search  for 
phosphate  substitutes  continues.  Eutrophication  is 
defined  as  simply  the  overabundance  of  a  natural 
and  necessary  process-troublesome  indeed  when 
it  occurs,  but,  by  no  stretch  of  the  imagination,  a 
form  of  water  pollution.  There  is  no  evidence 
whatever  that  the  removal  of  phosphates  from  de- 
tergents will  stop  accelerated  eutrophication. 
Adequate  technology  exists  to  remove  phosphorus 
from  sewage  by  means  of  chemical  treatment.  For 
relatively  modest  costs,  chemical  sewage  treat- 
ment permits  the  removal  of  phosphorus  from  all 
sources  without  the  capital  cost  of  secondary  or 
tertiary  sewage  plants  and  it  is  highly  flexible,  in 
that  it  can  be  employed  in  only  those  localities 
where  cultural  eutrophication  is  a  problem.  (Jones- 
Wisconsin) 
W72-04266 


LIMNOLOGICAL  CHARACTERISTICS  OF 
NORTH  AND  CENTRAL  FLORIDA  LAKES, 

Florida  Univ.,  Gainesville.  Dept.  of  Environmen- 
tal Engineering. 

Earl  E.  Shannon,  and  Patrick  L.  Brezonik. 
Research  Report,  1971.  36  p,  9  fig,  3  tab,  31  ref. 
OWRR  B-004-FLA  (5).  FWQA  DON  16010. 

Descriptors:  'Limnology,  'Florida,  'Lakes, 
Ponds,  Sampling,  Thermal  stratification.  Hard- 
ness (Water),  Color,  Oligotrophy,  Eutrophication, 
Algae,  Cyanophyta,  Phytoplankton,  Lake 
morphometry.  Geology,  Limestone,  Temperature, 
Depth,  Chemical  properties,  Acidity,  Alkalinity, 
Conductivity,  Calcium,  Scenedesmus,  Water 
hyacinth,  Light  penetration.  Oxygen,  Silica, 
Aquatic  plants. 

Identifiers:  Mesotrophic,  Microcystis,  Anabaena, 
Lyngbya. 

An  extensive  survey  of  the  physical,  chemical, 
and  biological  characteristics  of  55  north-central 
Florida  lakes  and  ponds  was  made.  Results  of  the 
one-year  investigation,  with  particular  reference 
to  their  typologic  and  trophic  features  are 
described.  They  are  typically  shallow,  with  mean 
depths  ranging  from  0.7  to  8.1  m  and  derived  from 
solution  of  limestone  formations  which  underly 
the  Florida  peninsula.  Stable  thermal  stratification 
occurs  in  13  lakes.  They  are  typically  soft  water, 
low   ionic   strength   waters.   High   organic   color. 


derived  primarily  from  pine  litter,  is  common. 
Trophic  conditions  obtain  from  ultraoligotrophic 
to  hypereutrophic.  Multi-variate  cluster  analysis 
considering  seven  quantitative  trophic  indicators 
grouped  the  clear  lakes  into  three  readily  in- 
terpretable  groups  (oligotrophic,  mesotrophic,  and 
eutrophic)  and  the  colored  lakes  into  five  groups. 
Highest  eutrophic  conditions  are  associated  with 
alkaline  (hardwater)  clear  lakes,  whereas  the  soft- 
water  clear  lakes  were  all  oligotrophic;  color  ap- 
pears to  dampen  the  range  of  trophic  conditions. 
Algal  blooms  can  occur  almost  continuously 
throughout  the  year  in  eutrophic  lakes  because  of 
favorable  growth  conditions;  the  blue-green 
bloom-forming  algae,  Microcystis,  Anabaena,  and 
Lyngbya  are  the  most  dominant  phytoplankton  of 
eutrophic  Florida  lakes.  (Jones-Wisconsin) 
W72-04269 


PRIMARY    PRODUCTIVITY    IN    FIVE    SALT 
VALLEY  RESERVOIRS, 

Nebraska  Univ.,  Lincoln.  Dept.  of  Zoology. 

John  L.  Andersen. 

MS  Thesis,  August  1971.  54  p,  12  fig,  5  tab,  22  ref. 

OWRRA-014-NEB(1). 

Descriptors:  'Primary  productivity,  'Reservoirs, 
'Nebraska,  'Eutrophication,  Plankton, 

Chlorophyll,  Recreation,  Runoff,  Measurement, 
Test  procedures,  Photosynthesis,  Seasonal,  Light 
penetration.  Light  intensity,  Dissolved  solids, 
Phytoplankton,  Algae,  Nutrients. 
Identifiers:  'Salt  Valley  Reservoirs  (Neb),  Ultra 
plankton,  C-14. 

Five  Salt  Valley  Reservoirs,  located  within  a  20- 
mile  radius  of  Lincoln,  Nebraska,  were  con- 
structed to  provide  flood  protection  but  recrea- 
tional facilities  have  also  been  extensively 
developed.  These  reservoirs  depend  upon  runoff 
from  agricultural  lands  as  their  source  of  water 
and  are  rich  in  nutrients.  Morphometry  and  physi- 
cal-chemical parameters  are  recorded.  The  in  situ 
carbon- 14  techniques  were  used  for  studying 
productivity.  Absolute  activity  of  the  carbon-14 
must  be  determined  since  there  often  exists  a  wide 
difference  between  the  labeled  and  actual  value  of 
commercially  prepared  radioisotope  solutions. 
The  lakes  are  discussed  individually  and  ranked 
according  to  productivity  including  productivity 
values,  chlorophyll  values,  and  the  ultra  plankton 
contribution,  which  ranged  from  0  to  13.3%  of  the 
total  productivity.  Primary  productivity  occurring 
under  the  ice  constitutes  a  large  portion  of  the  an- 
nual productivity  and  cannot  be  ignored.  In  com- 
paring the  productivity  of  the  Salt  Valley  Lakes 
with  other  lakes  around  the  world  it  can  be  seen 
that  the  Salt  Valley  Lakes  are  quite  eutrophic.  If 
the  rate  of  yearly  productivity  increases  in  these 
reservoirs  (500-600  mg/year)  continues,  it  may  be  a 
short  time  until  these  lakes  are  in  the  productivity 
range  of  sewage  lagoons.  (Jones-Wisconsin) 
W72-04270 


A  STUDY  OF  THE  LIMNETIC  ZOOPLANKTON 
OF  FIVE  FLOOD  CONTROL  RESERVOIRS, 

Nebraska  Univ.,  Lincoln.  Dept.  of  Zoology. 
Glen  R.  Helzer. 

MS  Thesis.  August  1971.  145  p,  33  fig.  12  tab,  80 
ref,  5  append.  OWRR  A-014-NEB  (2). 

Descriptors:  'Zooplankton,  "Reservoirs.  'Biologi- 
cal distribution.  Crustaceans,  Sampling.  Seasonal, 
Nebraska.  Copepods,  Daphnia,  Temperature, 
Food  abundance.  Life  cycles.  Standing  crop. 
Productivity,  Systematics,  Lake  morphometry. 
Chlorophyll,  Herbivores.  Morphometry.  Trophic 
level. 

Identifiers:  Cladocera,  Diaptomus.  Bosmina.  Salt 
Valley  Reservoirs  (Neb),  Branched  Oak  Reservoir 
(Neb).  Holmes  Reservoir  (Neb).  Pawnee  Reser- 
voir (Neb).  Wagontrain  Reservoir  (Neb), 
Stagecoach  Reservoir  (Neb),  Haplopoda, 
Eucladocera.  Limiting  zones. 

Cladocera  and  Copepoda  are  described  and  illus- 
trated in  a  study  of  five  Salt  Valley  watershed 
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flood  control  reservoirs  in  southeastern  Nebraska. 
Observations  were  made  from  May  1968-January 
1970  of  four  reservoirs  in  summer  and  one  the 
year-round.  The  limnetic  summer  zooplankton 
communities  consisted,  on  the  average,  of  3.2 
cladoceran  sp  and  2.4  copepod  sp.  Congeneric  oc- 
currences of  Diaptomus  and  Daphnia  species  were 
common.  Means  of  maintaining  reduced  inter- 
specific competition  are  discussed.  Bosmina  lon- 
girostris,  a  species  characteristic  of  eutrophied 
waters,  was  found  in  the  clear  water  reservoirs  in 
which  primary  production  was  greatest.  B 
coregoni,  often  associated  with  oligotrophism, 
was  found  to  occur  in  the  turbid,  less-productive 
reservoirs.  Seasonal  cycles  and  abundance  of  each 
species  of  limnetic  zooplankter  from  each  of  the 
five  reservoirs  are  compared  and  discussed. 
Daphnia  pulex  was  the  dominant  zooplankter  in 
Pawnee  and  Branched  Oak  Reservoirs  during  the 
initial  month  of  the  study.  It  was  replaced  almost 
entirely  by  the  smaller  Daphnia  galeata  mendotae, 
a  phenomenon  directly  associated  with  more  in- 
tensive fish  predation  and  indirectly  with  increas- 
ing eutrophication.  Seasonal  form  change 
(cyclomorphosis)  is  analyzed  in  Daphnia  galeata 
mendotae.  Summer  zooplankton  standing  crops 
were  compared  through  time  in  each  reservoir. 
(Jones-Wisconsin) 
W72-04271 


QUALITATIVE  AND  QUANTITATIVE  ANALY- 
SIS OF  THE  MACRO-BENTHIC  FAUNA  OF 
FIVE  GREAT  PLAINS  RESERVOIRS, 

Nebraska  Univ.,  Lincoln.  Dept.  of  Zoology. 
Dennis  C.  Lessig. 

MS  Thesis,  August  1971.  144  p,  34  fig,  13  tab,  70 
ref,  6  append.  OWRR  A-014-NEB  (3). 

Descriptors:  'Analysis,  *Benthic  fauna,  "Reser- 
voirs,  *Great  Plains,  Biological  communities, 
Eutrophication,  Sampling,  Sludge  worms,  Turbidi- 
ty, Invertebrates,  Nebraska,  Standing  crop, 
Productivity,  Seasonal,  Life  history  studies, 
Mayflies,  Midges,  Biomass,  Chlorophyll,  Mathe- 
matical studies,  Temperature,  Dissolved  oxygen, 
Nematodes,  Crustaceans,  Oligochaetes,  Mollusks, 
Diptera. 

Identifiers:  *Macro-benthos,  Species  diversity, 
Species  composition,  Salt  Valley  Reservoir  (Neb), 
Wagontrain  Reservoir  (Neb),  Holmes  Reservoir 
(Neb),  Pawnee  Reservoir  (Neb),  Branched  Oak 
Reservoir  (Neb),  Stagecoach  Reservoir  (Neb). 

The  benthic  invertebrates  of  eastern  Nebraska  are 
reported  for  the  first  time.  Five,  shallow, 
eutrophic  reservoirs  near  Lincoln  were  sampled 
from  June  1968  to  September  1970.  Qualitatively 
all  five  reservoirs  had  similar  faunas.  Drastic 
changes  in  the  benthos  occurred  during  the  initial 
stages  of  filling  of  Branched  Oak  Reservoir  due  to 
increasing  water  depths  and  changing  substrates. 
Standing  crops  in  different  reservoirs  were  com- 
pared and  with  other  eutrophic  situations. 
Seasonal  distributions,  periods  of  emergence, 
peaks  and  lows  in  the  population,  and  generations 
were  examined  for  those  species  which  were  sig- 
nificant members  of  the  benthos  and  where  data 
permitted.  The  burrowing  mayfly  (Hexagenia  lim- 
bata),  the  phantom  midge  (Chaoborus  punctipen- 
nis),  the  chironomids  (Glyptotendipes  polytomus, 
Tendipes  tentans,  Procladius  culiciformis, 
Coelotanypus  concinnus,  Harnischia,  and  Tany- 
tarsus)  were  among  the  main  contributors  to  the 
benthos.  Species  diversity  values  were  calculated 
and  used  to  compare  the  stations  within  the  reser- 
voirs, and  reservoir  with  reservoir.  The  production 
of  benthos  in  the  reservoirs  was  considered  by 
comparing  benthic  biomass  to  standing  crop  of 
chlorophyll  a.  The  species  diversity  values  served 
as  good  indicators  of  eutrophication  in  the  study 
reservoirs,  the  lower  their  values,  the  greater  the 
degree  of  eutrophication.  (Jones-Wisconsin) 
W72-04272 


PHYTOCHEMICAL,  PHARMACOLOGICAL 
AND  ANTIMICROBIAL  SCREENING  OF  MIN- 
NESOTAN  AQUATIC  PLANTS, 

Minnesota  Univ.,  Minneapolis. 


Kwei  Lee  Su. 

PhD  Thesis,  June  1971.  158  p,  13  fig,  23  tab,  342 

ref.  OWRR  A-025-MINN  (1). 

Descriptors:  "Aquatic  plants,  *Algae,  'Public 
health,  Analytical  techniques,  Toxicity,  Chemical 
properties,  Minnesota,  Lipids,  Human  pathology, 
Diseases. 

Identifiers:  Antimicrobiotics,  Pharmacological 
properties,  Phytochemical  screenings,  Nymphaea 
tuberosa,  Nuphar  variegatum,  Nuphar  japonicum, 
Nuphar  luten,  Anticancer  potential,  Anticoagulant 
potential,  Sparganium  fluctuans,  Antineoplastic 
activity,  Alkaloids,  Flavonoids,  Steroids,  Tannins, 
Saponins. 

Seventeen  monocots,  4  dicots,  and  1  alga,  col- 
lected from  Minnesota  lakes  were  extracted  with 
skellysolve  F,  chloroform,  80%  ethanol,  and 
acidic  and  basic  water.  As  revealed  by  thin-layer 
chromatography  and  other  analyses,  many  plants 
contain  alkaloids,  flavonoles,  flavonones,  beta- 
sitosterol,  lipids,  tannins,  and  saponins.  The  tox- 
icity, including  lethal  dose,  median  test,  and  an- 
tineoplastic activity  in  viro  were  determined  using 
Swiss  Webster  mice  and  Syrian  hamsters.  Screen- 
ing was  performed  on  human  epidermoid  car- 
cinoma and  lymphoid  leukemia.  Antimicrobial  ef- 
fects of  extracts  were  studied  on  both  animal  and 
plant  pathogenes  by  the  disc  diffusion  method. 
Some  extracts  were  effective  against  Staphylococ- 
cus aureus,  Mycobacterium  smegmatis,  and  Can- 
dida albicans.  Recommendations  for  additional 
studies  include  identification  of  certain  alkaloids, 
anticancer  potential  against  amelanoma  malignan- 
cy, anticoagulant  effects  of  several  aquatic  plants, 
and  inhibition  of  Candida  albicans.  (Wilde- 
Wisconsin) 
W72-04275 


ONONDAGA  LAKE  STUDY. 

Onondaga  County,  Syracuse,  N.Y. 

SOD  No  SN  5501-0099  $4.50,  S0.95  in  microfiche, 
PB-206  472.  Environmental  Protection  Agency, 
Water  Quality  Office,  Water  Pollution  Control 
Research  Series,  April  1971.  487  p,  101  fig,  70  tab, 
139  ref,  append  A,  B,  C,  D,  E.  EPA  Project  11060 
FAE4/71. 

Descriptors:  "Lakes,  "Trophic  level,  "Chemical 
properties,  "Geochemistry,  "Physical  properties, 
"Biological  properties,  Mixing,  Sediments,  Plank- 
ton, Fish,  Limnology,  Dissolved  oxygen,  Sanitary 
engineering,  Hydrography,  Water  pollution  con- 
trol, Water  pollution  sources,  Thermal  pollution, 
Industrial  wastes,  Data  collections,  New  York. 
Identifiers:  "Onondaga  Lake  (NY),  Engineering 
evaluation,  Sewage  treatment  plant  impact.  Mer- 
cury. 

This  study  was  conducted  to  appraise  the  trophic 
status  of  the  saline  Onondaga  Lake,  New  York, 
and  to  estimate  the  effects  of  the  proposed  waste 
treatment  plant.  The  determined  parameters  in- 
cluded circulation  patterns,  distribution  of  chemi- 
cal constituents,  and  the  biotic  contents  of  the 
lake.  Mineral-water  equilibria  showed  an  uninter- 
rupted and  a  widely  distributed  formation  of 
phosphate-bearing  minerals.  The  predominant 
component  of  lake  sediments  is  calcium.  The 
salinity  of  lake  water  did  not  preclude  occurrence 
of  a  wide  variety  of  phytoplankton,  zooplankton, 
and  fish.  Proposed  waste  treatments  should  sig- 
nificantly increase  the  supply  of  dissolved  oxygen 
and  lower  the  phosphorus  concentration.  The 
recommended  monitoring  program  should  indicate 
the  effectiveness  of  the  future  ameliorations. 
(Wilde- Wisconsin) 
W72-04277 


WATER     QUALITY     VARIATIONS     IN     THE 
BROADKILL  RIVER  ESTUARY, 

Delaware  Univ.,  Newark. 

Wallace  deWitt,  III. 

PhD  Thesis,  June  1971.  127  p,  15  fig,  21  tab,  51  ref, 

append.  OWRR  A-006-DEL  (2). 


Descriptors:  "Water  quality,  "Delaware,  "Estua- 
ries, "Water  pollution,  Rivers,  Sewage, 
Chlorophyll,  Dissolved  oxygen,  Tides,  Fluctua- 
tion, Water  pollution  effects,  Salinity,  Saline- 
freshwater  interfaces,  Degradation  (Decomposi- 
tion), Anaerobic  conditions,  Phosphorus, 
Nitrogen  compounds,  Seasonal,  Cycling  nutrients, 
Iron,  Sulfur. 
Identifiers:  Broadkill  River  (Dela). 

The  maximum  average  concentrations  of  am- 
monia, inorganic  phosphorus,  and  chlorophyll  in 
the  estuarine  system  were  recorded  in  the 
summer,  whereas  those  of  dissolved  oxygen  and 
nitrates  in  winter.  The  highest  average  contents  of 
organic  phosphorus  were  determined  in  autumn. 
The  maximum  concentrations  of  nutrients  and 
chlorophyll  were  found  in  the  tidal  fresh  water 
downstream  from  the  sewage  outfall.  During  late 
spring  and  early  fall,  this  segment  exhibited  anoxic 
conditions  due  to  an  increased  bacterial  decom- 
position or  organic  matter.  The  deficiency  of  ox- 
ygen induced  a  drastic  reduction  in  the  nitrates  and 
nitrites  content.  The  phosphorus  cycle  was  in- 
fluenced by  bacterial  activity  and  the  interaction 
with  iron  and  sulfur.  During  winter,  turbulence 
and  a  low  BOD  alleviated  anoxic  conditions.  The 
observed  variations  in  the  estuarine  sections  ap- 
pear to  reflect  the  cycling  of  tidal  fresh  water. 
(Wilde-Wisconsin) 
W72-04278 


WORKSHOP-CONFERENCE  ON  RECLAMA- 
TION OF  MAINE'S  DYING  LAKES. 

Maine  Univ.,  Bangor. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-206  432,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  University  of  Maine  at  Orono, 
Maine,  June  1971.  113  p,  4  fig,  1  map,  6  photo,  39 
ref,  2  append.  OWRR  A-999-ME  (8). 

Descriptors:  "Maine,  "Eutrophication,  "Water 
quality  control,  "Non-structural  alternatives, 
Aging  (Biological),  Aquatic  algae,  Aquatic  produc- 
tivity, Fish,  Fishkill,  Limnology,  Nutrients,  Ox- 
ygen, Oxygen  requirements,  Oxygen  sag,  Waste 
assimilative  capacity,  Water  properties,  Water 
pollution,  Water  pollution  sources,  Water  pollu- 
tion effects,  Water  pollution  control,  Water  pollu- 
tion treatment,  Water  quality,  Water  quality  con- 
trol, Land  use,  Land  tenure,  Land  development, 
Land  management. 

Methods  of  correcting  and  preventing  eutrophic 
lakes  in  Maine  are  comprehensively  discussed  in 
this  report  of  a  conference  conducted  at  the 
University  of  Maine.  Eutrophication  was  the  first 
conference  topic  considered;  the  eutrophication 
process,  effects,  and  remedies  were  discussed. 
Particular  emphasis  was  placed  upon  lake  fertiliza- 
tion, cultural  eutrophication  and  its  causes,  land 
drainage,  and  wastewater  discharge.  Generally, 
the  topics  were  examined  by  means  of  panel 
discussions  which  solicited  questions  from  the  au- 
dience. Various  techniques  for  correcting 
eutrophication  to  achieve  inland  lake  renewal  were 
discussed;  the  address  described  the  problem, 
reclamation  projects,  and  destratification 
methods.  Land  use  and  planning  considerations  in 
controlling  eutrophication  were  described,  with 
emphasis  upon  an  integrated  zoning,  planned  unit 
development,  and  sanitation  program  to  prevent 
eutrophication.  A  highly  technical  address  con- 
cerning lake  flushing  rates  for  water  quality  con- 
trol was  also  presented.  Methods  of  sampling  lake 
water  quality  were  discussed,  along  with  the  func- 
tion of  the  Maine  Inland  Fish  and  Game  Depart- 
ment in  water  quality  control.  The  conclusion  ad- 
dresses the  role  of  law  in  maintaining  lake  water 
quality.  (See  also  W72-04280  thru  W72-04285) 
(Hart-Florida) 
W72-04279 


EUTROPHICATION    -   THE   PROBLEM   -    DE- 
TECTION -  EXTENT, 

Maine  Univ.,  Orono.  Water  Resources  Research 
Center. 
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Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5C — Effects  of  Pollution 


Millard  W.  Hall. 

Proceedings,  Workshop-Conference  on  reclama- 
tion of  Maine's  dying  lakes,  held  at  University  of 
Maine,  Bangor,  March  24-25,  1971.  p  5-13. 

Descriptors:    *Eutrophication,    "Lakes,    'Maine, 
Recreation,   Water  supply,   Water  pollution   ef- 
fects, Water  pollution  sources,  Algae,  Nutrients. 
Identifiers:    'Lake  Annabessacook  (Me),   'Ken- 
nebec River  (Me),  Cultural  eutrophication. 

Natural  and  cultural  eutrophication  are  defined 
and  stress  is  placed  on  the  limited  possibilities 
available  to  man  in  his  efforts  to  reduce  the  accu- 
mulation of  nutrients  in  water  basins  and  to 
liquidate  the  resulting  biological  'imbalance.'  Par- 
ticular emphasis  is  placed  on  the  futility  of  algal 
control  by  copper  sulfate  and  other  chemicals. 
Diversion  of  wastewaters  may  prevent  the  cultural 
eutrophication  of  certain  lakes,  e.g..  Lake  An- 
nabessacook, but  only  at  the  cost  of  polluting  a 
river.  The  use  of  inocula  of  parasitic  viruses  may 
achieve  control  of  blue-green  algae.  (See  also 
W72-04279)  (Wilde-Wisconsin) 
W72-04280 


INLAND  LAKE  RENEWAL:  CORRECTION 
TECHNIQUES,  DEMONSTRATION  METHODS, 
SUCCESSES  AND  FAILURES, 

Maine  Univ.,  Orono.  Water  Resources  Research 
Center. 
Stephen  Born. 

Proceedings,  Workshop-Conference  on  reclama- 
tion of  Maine's  dying  lakes,  held  at  University  of 
Maine,  Bangor,  March  24-25,  1971.  p  19-24. 

Descriptors:  'Eutrophication,  'Nutrients,  'Model 
studies.  Lakes,  Algicides,  Lake  shores,  Sedimen- 
tation, Phosphorus,  Water  pollution  control.  Sedi- 
ments, Diversion,  Land  use,  Dredging,  Bottom 
sediments,  Biocontrol,  Maine,  Wisconsin. 
Identifiers:  Wisconsin  Demonstration  Project, 
Horseshoe  Lake  (Wis),  Lake  reclamation. 

The  Wisconsin  Inland  Lake  Renewal  Demonstra- 
tion Project  including  amelioration  and  protection 
of  lakes  is  described.  Among  the  reclamation  mea- 
sures, the  following  are  most  common:  diversion 
of  wastewaters,  reduction  of  phosphorus  supply 
by  additions  of  aluminum,  iron,  or  lime,  and  land 
use  control  through  zoning,  sanitary  codes,  and 
subdivision  ordinances.  Other  methods  of  limiting 
lake  fertility  include  dredging  removal,  or  expo- 
sure and  oxidation  of  lake  sediments,  harvesting 
of  fish  and  vegetation,  destratification  by  artificial 
aeration,  and  the  use  of  bottom  sealants.  Main- 
tenance of  lakes  is  largely  dependent  on  the  in- 
troduction of  predatory  or  parasitic  organisms, 
such  as  insects,  fish,  and  viruses,  and  an  occa- 
sional limited  use  of  eradicants— sodium  arsenate 
and  2,4-D.  (See  also  W72-04279)  (Wilde-Wiscon- 
sin) 
W72-04281 


PRESERVING  LAKES  BY  PROTECTING 
THEIR  SHORELANDS, 

Maine  Univ.,  Orono.  Water  Resources  Research 
Center. 

Douglas  A.  Yanggen. 

Proceedings,  Workshop-Conference  on  reclama- 
tion of  Maine's  dying  lakes  held  at  University  of 
Maine,  Bangor,  March  24-25,  1971 ,  p  27-49.  16  ref. 

Descriptors:  'Eutrophication,  'Lake  shores, 
♦Water  pollution  control,  'Wisconsin,  'Legisla- 
tion, Maine,  Zoning.  Land  use.  Flood  plain  zon- 
ing, Environmental  sanitation.  Septic  tanks,  Min- 
nesota, Watershed  management. 
Identifiers:  'Shoreland  protection,  'Fox  River 
(Wis). 

Laws,  legislative  provisions,  and  ordinances  ap- 
plying to  Wisconsin  lake  and  stream  shorelands  to 
implement  water  pollution  control  are  described. 
The  comprehensive  plan  for  the  Fox  River 
(Wisconsin)  and  the  Minnesota  shoreland  protec- 
tion program  are  reviewed.  (See  also  W72-04279) 
(Wilde-Wisconsin) 
W72-04282 


SAMPLING  LAKE  WATER  QUALITY, 

Maine  Univ.,  Orono.  Water  Resources  Research 
Center. 

Ronald  B.  Davis. 

Proceedings,  Workshop— Conference  on  reclama- 
tion of  Maine's  dying  lakes  held  at  University  of 
Maine,  Bangor,  March  24-25, 1971,  p  67-84. 

Descriptors:  'Sampling,  'Eutrophication,  'Lakes, 
'Water  quality,  Maine,  Monitoring. 
Identifiers:  Volunteer  lake  observers. 

Sampling  of  lake  characteristics  which  relate  to 
eutrophication  are  discussed  and  appropriate 
parameters  to  be  evaluated  in  determining  the 
trophic  status  of  lakes  include  geographical, 
chemical,  and  biological.  Stress  is  placed  on  the 
importance  of  profile  sampling  of  certain  factors 
and  the  time  of  sampling  summer  stratifying  and 
non-stratifying  lakes.  A  proposal  is  made  to  or- 
ganize a  network  of  volunteer  lake  observers.  (See 
also  W72-04279)  ( Wilde-Wisconsin) 
W72-04284 


THE  LAW  AND  THE  LAKES, 

Maine  Univ.,  Orono.  Water  Resources  Research 
Center. 

Orlando  E.  Delogu. 

Proceedings,  Workshop—Conference  on  reclama- 
tion of  Maine's  dying  lakes,  held  at  University  of 
Maine,  Bangor,  March  24-25,  1971.  p  103-108. 

Descriptors:  'Lakes,  'Legal  aspects,  'Social 
aspects,  'Public  rights,  Maine,  Social  needs,  So- 
cial adjustment,  Legislation,  Zoning,  Lake  shores. 
Identifiers:  Shore  development. 

A  sensible  balance  between  development  and 
preservation  of  natural  resources  requires  rejec- 
tion of  the  idea  that  landownership  is  something 
absolute  and  inviolate.  Legislation  has  been  of- 
fered in  the  past,  and  can  be  offered  again  to  allow 
the  State  to  zone,  say  a  1000  ft  belt  back  from  the 
frontage  of  lakes,  streams,  or  the  ocean.  Because 
frontage  is  the  scarce  resource,  the  future 
development  may  have  to  be  of  cluster  patterns 
with  common  holding  of  the  lakeshore.  (See  also 
W72-04279)  (Wilde-Wisconsin) 
W72-04285 


LONG  TERM  EFFECTS  OF  PESTICIDES  ON 
STREAM  INVERTEBRATES, 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Environ- 
mental Health;  and  Michigan  Univ.,  Ann  Arbor. 
Dept.  of  Industrial  Health. 
M.  E.  Bender,  and  P.  Eisele. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-206  692,  S3.00  in  paper  copy, 
S0.95  in  microfiche.  Completion  Report, 
December  1971.  28  p,  6  fig,  7  tab,  5  ref.  OWRR  A- 
029-MICH(l). 

Descriptors:  'Toxicity,  'Pesticides  toxicity. 
Aquatic  environment,  'Insecticides,  Bioassay, 
Michigan,  'Mayflies,  Degradation  (Decomposi- 
tion), 'Lethal  limit,  'Stoneflies,  Hydrolysis. 
Identifiers:  'Midges,  'Methoxychlor,  Ann  Arbor 
(Mich). 

THE  HALF-LIFE  OF  THE  INSECTICIDE 
METHOXYCHLOR  IN  VARIOUS  AQUATIC 
ENVIRONMENTS  WAS  DETERMINED.  Acute 
bioassays  were  conducted  on  Taeniopteryx 
nivalis,  Chironomus  tentans  and  Stenonema  can- 
didum.  The  breakdown  of  methoxychlor  was  stu- 
died in  water  from  three  sources:  distilled  water  at 
pH  7  and  pH  9;  water  from  the  city  of  Ann  Arbor: 
and  water  from  Kock  Warner  Creek  at  the  Saline 
Fisheries  Research  Station,  utilizing  the  experi- 
mental streams.  The  breakdown  of  methoxychlor 
in  water  was  dependent  upon  microbial  degrada- 
tion. Half-life  under  conditions  where  hydrolysis 
was  the  primary  mode  of  decomposition  was  cal- 
culated to  be  approximately  200  days,  whereas  in 
experiments  where  flora  and  fauna  were  present, 
ranged  from  2-7  days. 
W72-04288 


ADENOSINE  TRD?HOSPHATE  IN  LAKE  SEDI- 
MENTS, 

Wisconsin  Univ.,  Madison.  Dept.  of  Soil  Science. 
C.  C.Lee. 

Wisconsin  Water  Resources  Center,  Madison, 
Ph.D.  Thesis,  1971.  98  p,  5  fig,  14  tab,  111  ref. 
OWRR  B-022-WIS  (7). 

Descriptors:  'Soil  bacteria,  'Lake  soils, 
•Phosphorus,  'Eutrophication,  Lakes,  Aquatic  al- 
gae, Bacteria,  Biochemistry,  Wisconsin. 
Identifiers:  'Adenosine  triphosphate,  'Microbial 
biomass,  'Growth  stage,  'Determination,  'Origin, 
'Significance,  'Extraction,  Luciferin-luciferase 
method.  Sediment-water  interactions,  Biolu- 
minescence,  Selenastrum  capriconutum, 

Aerobacter  aerogenes. 

A  modification  of  the  luciferin-luciferase  biolu- 
minescence  technique  was  developed  for  deter- 
mining adenosine  triphosphate  (ATP)  in  sedi- 
ments. ATP  recovery  ranged  from  20  to  85%,  was 
a  characteristic,  reproducible  property  of  a  given 
sediment,  but  was  not  related  consistently  to  any 
other  sediment  property.  Generally,  the  detection 
limits  of  the  method  were  about  0.05  microgram 
ATP/g  oven  dry  sediment.  The  ATP  contents  of 
nine  sediment  samples  obtained  from  different 
lakes  in  Wisconsin  ranged  from  0.34  to  9.5  micro- 
gram ATP/g  sediment.  The  ATP  content  of 
Selenastrum  capriconutum  was  evaluated  in  rela- 
tion to  growth  stage,  substrate  P  status,  and  the 
applicability  of  ATP  as  an  index  of  living  algal  cell 
material  in  bioassay  systems.  Generally,  the  ATP 
content  per  viable  cell  in  PAAP  medium  was  main- 
tained relatively  constant  within  a  4  to  6.5  x  10  to 
the  minus  8th  power  microgram/cell  range  over  a 
32-day  incubation  period.  Viable  cells  comprised 
only  40  to  50%  of  the  total  cells  from  8  to  32  days. 
ATP  per  living  biomass  was  3  microgram/mg  in 
PAAP  medium.  In  P-deficient  PAAP  medium  the 
ATP  content  of  S.  capriconutum  declined  to  about 
2  x  10  to  the  minus  8th  power  microgram/viable 
cell  and  1.5  microgram/mg  living  biomass. 
Nevertheless,  precise  conversion  of  ATP  to  living 
algal  cell  material  necessitates  consideration  of  the 
effect  of  nutrient,  particularly  P,  deficiencies  on 
the  algal  ATP  pool. 
W72-04292 


THE  LAKE  NOQUEBAY  PROJECT:  REPORT 
ON  THE  FIRST  PHASE  IN  A  MULTI-DISCIPL- 
INARY STUDY  OF  A  RECREATIONAL  LAKE, 

Wisconsin  Univ.,  Green  Bay. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-04293 


DISTRIBUTIONAL  ECOLOGY  AND 

BEHAVIORAL      THERMOREGULATION      OF 
FISHES     IN     RELATION     TO     HEATED     EF- 
FLUENT FROM  A  STEAM-ELECTRIC  POWER 
PLANT  (LAKE  MONONA,  WISCONSIN), 
Wisconsin  Univ.,  Madison.  Dept.  of  Zoology. 
W.  H.  Neill. 

Ph.D.  Thesis,  1971.  Wisconsin  Water  Resources 
Center,  Madison,  216  p,  50  fig.  5  tab,  63  ref. 
OWRR  B-028- WIS  (1). 

Descriptors:  'Electric  powerplants,  'Outlets, 
'Lake,  'Seasonal,  'Fish,  Water  temperature, 
Zooplankton,  Growth  rates,  Wisconsin,  "Fish 
behavior,  "Thermal  pollution,  Perches,  Sculpins, 
Bass,  Bullheads,  Carp. 

Identifiers:  'Fish  food,  "Temperature  preference. 
Lake  Monona,  Dane  County  (Wis),  Perca 
flavescens,  Cottus  bairdi,  Morone  mississippien- 
sis,  Icalurus  melas,  Lepisosteus  osseus,  Cypnnus 
carpio. 

Cooling  water  for  a  220-megawatt  power  plant  is 
pumped  from  5  m  beneath  Lake  Monona's  sur- 
face, heated  about  10  C,  and  discharged  into  the 
littoral  zone.  Maximum  temperatures  in  the  ef- 
fluent-outfall area  approach  35  C  in  summer,  and 
14  C  in  winter;  unheated  parts  of  the  littoral  zone 
rarely  exceed  29  C.  To  assess  the  distributional 
responses  of  fish  to  the  operation  of  the  power 
plant,  the  outfall  area  and  two  reference  areas 
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were  electro-fished  thirty  times  over  a  one-year 
period.  Some  fishes  found  in  the  reference  areas 
avoided  the  outfall  area,  whereas  other  fishes 
were  at  higher  concentration  in  the  outfall  area 
relative  to  the  reference  sites.  The  tendency  for  a 
species-size  class  to  concentrate  in  or  avoid  the 
outfall  area  generally  did  not  reverse  from  season 
to  season  or  from  day  to  night.  Size-dependent 
movements  of  the  fish  tended  to  obscure  the  dif- 
ference in  growth  rate  of  young  fishes  between 
study  areas.  Integrated  laboratory  studies  on  six 
species  and  field  results  suggest  that  fishes  were 
distributed  within  the  outfall  area  according  to 
their  dilferent  temperature  preferenda.  Also,  ther- 
moregulatory behavior  was  overridden  by  feeding 
behavior  even  though  zooplankton  food  was  more 
abundant  in  the  outfall  area. 
W72-04295 


MATHEMATICAL  MODEL  TO  COMPUTE 
REAERATION  COEFFICIENTS  FOR  THE  CON- 
NECTICUT RIVER, 

Geological  Survey,  Hartford,  Conn. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-04374 


\  PRELIMINARY  NOTE  ON  THE  RELATION- 
SHIPS BETWEEN  FORAMINIFERS  AND  POL- 
LUTION IN  TWO  PUERTO  RICAN  BAYS, 

Puerto  Rico  Univ.  Mayaguez.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  05B. 
W72-04386 


CAN  BOD  CONTRIBUTE  TO  ALGAL  MASS, 

Washington  State  Univ.,  Pullman. 

Mng-Hsi  Tang,  and  Surinder  K.  Bhagat. 

Water  and  Sewage  Works,  Vol  118,  No  12,  p  396- 

»01 ,  December  1 971 .  9  fig,  3  tab,  4  ref . 

Descriptors:  *Algae,  'Biochemical  oxygen  de- 
mand, *Eutrophication,  Phosphorous,  Nitrogen, 
Chemical  oxygen  demand,  Laboratory  tests,  Al- 
kalinity, Carbonates,  Bicarbonates,  Carbon  diox- 
de,  Hydrogen  ion  concentration,  Water  quality 
:ontrol,  Waste  water  treatment,  Chlorophyta, 
jrowth  rates. 

Identifiers:  'Organic  carbon,  *Algal  mass,  Algal 
jrowth. 

rhe  effect  of  organic  carbon  on  the  growth  of 
ilgae  was  demonstrated  using  glucose  as  a  carbon 
source  and  COD  as  a  measure  of  carbon  present. 
Mgae  derive  carbon  from  three  sources,  C02  from 
he  atmosphere,  from  carbonates  and  bicar- 
lonates,  and  from  organic  material  in  the  water. 
)n  a  semicontinuous  flow  basis,  once  the  algal- 
>acterial  symbiosis  was  established,  more  algae 
;rew  in  the  flasks  with  organic  carbon  than  grew  in 
he  flasks  without  organic  carbon,  even  though  all 
lasks  were  fed  with  equal,  adequate  amounts  of  N 
ind  P.  Results  indicate  that  the  amount  of  exces- 
ive  algal  growth  in  an  aquatic  system  will  be 
ibout  the  same  as  the  amount  of  influent  BOD  for 
i  given  wastewater  influent  BOD  of  less  than  50 
ng/1.  For  an  influent  wastewater  BOD  in  excess  of 
0  mg/1  the  amount  of  excessive  algal  growth  will 
>e  somewhat  less  than  the  incoming  BOD.  A  graph 
"as  constructed  to  serve  as  a  guide  for  predicting 
he  amount  of  excessive  algal  growth  for  a  given 
ffluent  BOD.  (Lowry-Texas) 
V72-04431 


EVALUATION  OF  ALGAL  ASSAY 

«OCEDURES--PAAP  BATCH  TEST, 

California    Univ.,    Irvine.    School   of   Biological 

iciences;  and  California  Univ.,  Irvine.  School  of 

engineering. 

iteven  Murray,  Jan  Scherfig,  and  Peter  S.  Dixon. 

ournal  Water  Pollution  Control  Federation,  Vol 

3,  No  10,  p  1991-2003,  October  1971.  4  fig,  13  tab, 

ref. 

Jescriptors:  *Bioassay,  "Laboratory  tests, 
Research  and  development,  Trace  elements,  Al- 
ae,  Nutrients,  Light  intensity,  Hydrogen  ion  con- 


centration,   Carbon   dioxide,    Aeration,    Mixing, 

*Eutrophication,   "Analytical  techniques,   "Algal 

control. 

Identifiers:  Selenastrum  capricornutum. 

Preliminary  investigations  have  demonstrated  four 
important  difficulties  involved  in  the  Provisional 
Algal  Assay  Procedure  (PAAP)  batch  test.  The 
four  difficulties  were:  (1)  the  effects  of  medium 
preparation  on  the  final  composition  of  the  medi- 
um; (2)  pH  changes  during  the  test  period  in  rela- 
tion to  carbon  dioxide  availability;  (3)  the  method 
of  gas  addition  in  the  batch  test  units;  and  (4)  the 
effects  of  light  intensity  on  algal  growth.  Because 
of  these  limitations,  certain  modifications  to  the 
standardized  procedures  were  developed.  A  new 
culture  media  preparation  which  eliminates  the 
precipitation  of  essential  trace  elements  was 
developed  and  provides  a  reliable  reference  medi- 
um for  algal  assay  work.  The  addition  of  C02  -en- 
riched air  reduced  the  growth-limiting  effects  of 
C02  and  stabilizes  the  pH  at  7.5  to  8.0.  Aeration 
was  shown  to  be  more  effective  than  ventilation 
for  C02  addition  and  gaseous  as  a  result  of  bicar- 
bonate utilization.  Light  intensities  of  500  ft-c 
reduced  growth  rates  of  Selenastrum  capricornu- 
tum in  bottle  test  experimentation  compared  with 
350  ft-c.  (Lowry-Texas) 
W72-04433 


DETERGENTS     IN     WATER     -     A     BIBLIOG- 
RAPHY. 

Office  of  Water  Resources  Research,  Washington, 

D.C.    Water    Resources    Scientific    Information 

Center. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-04438 


MERCURY  IN  WATER-A  BIBLIOGRAPHY. 

Office  of  Water  Resources  Research,  Washington, 

D.C.    Water    Resources    Scientific    Information 

Center. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-04440 


TERRESTRIAL  AND  FRESHWATER 

RADIOECOLOGY.  A  SELECTED  BIBLIOG- 
RAPHY, 

Division  of  Radiation  Protection  Standards 
(AEC),  Washington,  D.C. 
Alfred  W.  Klement,  Jr.,  and  Vincent  Schultz. 
Available  from  National  Technical  Information 
Service,  Springfield,  Va.  22151  as  TID-3910 
(Suppl.  7),  $3.00  in  paper  copy,  $0.95  in 
microfiche.  TID-3910  (Suppl.  7),  October  1971.  219 
P- 

Descriptors:  "Bibliographies,  "Radioecology, 
"Terrestrial  habitats,  "Fresh  water,  Brackish 
water,  Radioactivity  effects,  Radioactivity 
techniques,  Radioisotopes,  Tracers,  Tracking 
techniques,  Wildlife. 

This  seventh  supplement  to  the  bibliography  is- 
sued in  March  1962  lists  2443  references  and  36 
bibliographies,  in  alphabetical  order  by  the  first 
author.  There  is  no  subject  index.  An  attempt  was 
made  to  reference  publications  related  to  wild  spe- 
cies of  plants  and  animals  with  respect  to  radiation 
effects  or  metabolic  studies  involving 
radionuclides.  Studies  of  laboratory  or  domestic 
organisms  have  not  in  general  been  included  un- 
less such  studies  are  ecological  in  nature,  e.g.,  on 
population  growth  or  synergistic.  Studies  of 
brackish  water  and  brackish  water  organisms  are 
included.  Environmental  monitoring  is  included 
only  when  natural  waters  and  wild  animals  or 
plants  are  involved.  (Bopp-ORNL) 
W72-04452 


RADIOACTIVITY  TRANSPORT  IN  WATER. 
CONTINUOUS  RELEASE  OF  RADIONUCLIDES 
IN  A  SMALL  SCALE  ECOSYSTEM, 

Texas  Univ.,  Austin.  Center  for  Research  in  Water 
Resources. 


Earnest  F.  Gloyna,  Yousef  A.  Yousef ,  and 
Thomas  J.  Padden. 

Technical  Report-21,  CRWR-75,  EHE-71-1,  ORO- 
21,  September  1971.  66  p,  29  fig,  11  tab,  25  ref. 
AEC  Contract  AT  (1  l-D-490. 

Descriptors:  "Strontium  radioisotopes,  "Absorp- 
tion, "Bottom  sediments,  "Rooted  aquatic  plants, 
Phytoplankton,  Simulation,  Model  studies, 
Rivers,  Radioactivity  effects,  Water  pollution  ef- 
fects, Path  of  pollutants,  Nuclear  wastes,  Mathe- 
matical models,  Forecasting,  Photosynthetic  ox- 
ygen. 

Identifiers:  Cesium  radioisotopes,  Radionuclide 
uptake. 

Radionuclide  uptake  by  rooted  aquatic  plants, 
suspended  phytoplankton,  and  bottom  sediment 
was  studied  in  a  model  river  system  for  which 
radionuclide  concentrations  in  water  were  below 
the  guidelines.  Rooted  plants  reached  a  quasi- 
equilibrium  activity  in  36  hours  as  compared  to  30 
days  for  bottom  sediments.  Suspended 
phytoplankton  concentrations  averaging  about  20 
mg/liter  increased  the  transfer  rate  to  bed  sedi- 
ments about  25%.  The  ratio  of  the  radioactivity  per 
g  (dry  weight)  to  that  per  ml  water  at  quasi- 
equilibrium  for  rooted  plants  averaged  600  for  Sr- 
85  and  400  for  Cs-134.  The  ratio  for  phytoplankton 
was  200-700  for  Sr-85  and  4,000-13,000  for  Cs-134. 
Uptake  of  Cs-134  (but  not  of  Sr-85)  by  phytoplank- 
ton was  linearly  related  to  the  rate  of 
photosynthetic  oxygen  production.  The  ratio  of 
radioactivity  per  sq  cm  of  sediment  to  that  per  ml 
of  water  was  70-90  for  Sr-85  and  250-300  for  Cs- 
134.  (Bopp-ORNL) 
W72-04454 


INTERACTIONS  OF  DISSOLVED  AND  PAR- 
TICULATE NITROGEN  IN  LAKE  METABOL- 
ISM, 

Michigan  State  Univ.,  East  Lansing. 
Bruce  A.  Manny. 

Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  Va.  22151  as  COO-1599- 
41,  $3.00  in  paper  copy,  $0.95  in  microfiche.  Re- 
port COO-1599-41,  1971.  202  p.  AEC  Contract  AT 
(ll-D-1599. 

Descriptors:  "Eutrophication,  "Lakes,  "Michigan, 
Hypolimnion,  Nannoplankton,  Phytoplankton, 
Zooplankton,  Nitrates,  Nitrites,  Ammonia,  Re- 
forestation, Bicarbonates,  Water  pollution  effects. 

Nannoplankton  and  nitrogenous,  chemical,  and 
biological  parameters  were  measured  in  two 
Michigan  lakes  representing  extremes  of  produc- 
tivity. The  lower  rate  of  eutrophication  of 
Lawrence  Lake  than  of  Wintergreen  Lake 
probably  results  from  a  lower  entrance  rate  of  or- 
ganic carbon  and  nitrogen  and  from  a  lower 
hypolimnetic  temperature.  Productivity  in 
Lawrence  Lake  appears  to  be  controlled  from 
within  by  its  bicarbonate  system  while  that  in  Win- 
tergreen Lake  appears  to  be  controlled  by  external 
seasonal  changes  in  light  and  material  entry. 
(Bopp-ORNL) 
W72-04458 


FALLOUT  RADIONUCLIDES  IN  PACIFIC 
OCEAN  TUNA, 

Washington    Univ.,    Seattle.    Lab.    of   Radiation 
Ecology. 
Edward  E.  Held. 

Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  Va.  22151  as  NVO-269- 
13,  $3.00  in  paper  copy,  $0.95  in  microfiche.  Re- 
port NVO-269-13,  May  10,  1971.  16  p. 

Descriptors:  "Food  chains,  "Radioactivity  effects, 
"Commercial  fish,  "Pacific  Ocean,  Fallout,  Water 
pollution  effects,  Nuclear  explosions,  Cobalt 
radioisotopes,  Radioactivity  techniques,  Analyti- 
cal techniques,  Radioisotopes,  Absorption,  On- 
site  data  collections. 

Identifiers:  Iron  radioisotopes,  Cesium 
radioisotopes. 


51 


Field  05-WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5C— Effects  of  Pollution 


Fe-55  is  the  most  abundant  fallout  radionuclide  in 
many  marine  organisms.  Tuna  obtained  in  1968-9 
from  a  Japanese  fishery  and  from  the  vicinity  of 
Bikini  Atoll  were  analyzed  for  Fe-55,  stable  Fe, 
Cs-137,  and  Co-60.  Fe-55  in  the  dark  muscle  and  in 
the  liver  of  a  single  fish  was  about  the  same  and 
was  about  10-fold  greater  than  in  light  muscle.  The 
results  for  the  dark  muscle  showed  a  wide  range 
(Fe-55,  3.3-1600  pCi/g  dry  weight;  stable  Fe,  49- 
500  ppm;  specific  activity,  0.02-8.6  nCi  Fe-55/mg 
Fe).  There  was  no  correlation  of  Fe-55  with  spe- 
cies, fish  size,  or  date  of  catch.  The  Fe-55  of  most 
fish  caught  at  all  locations  was  in  the  low  range; 
however  the  average  was  higher  in  fish  north  of 
the  equator.  Cs-137  averaged  nearly  the  same  in 
light  and  dark  muscle  (0.15  pCi/g  dry  weight).  Co- 
60  was  found  only  in  the  dark  muscle  and  liver  tis- 
sues of  fish  caught  off  Bikini  Atoll  (0.08-5.0  pCi/g 
dry  weight).  (Bopp-ORNL) 
W72-04460 

ECOLOGICAL  ASPECTS  OF  PLUTONIUM  DIS- 
SEMINATION IN  AQUATIC  ENVIRONMENTS; 
WHAT  HAS  PU  DATA  TO  TELL  US  ABOUT 
OTHER  TRANSURANICS, 

Woods  Hole  Oceanographic  Institution,  Mass. 
Victor  E.  Noshkin. 

Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  Va.  22151  as  NYO-2174- 
132,  $3.00  in  paper  copy,  S0.95  in  microfiche.  Re- 
port NYO-2174-132,  1971.31  p,  2  fig,  8  tab,  40  ref. 
AEC  Contract  AT  (30-D-2174. 

Descriptors:  *  Radioactivity  effects,  'Fallout, 
♦Food  chains,  *Aquatic  life,  Radioisotopes,  Ab- 
sorption, Nuclear  wastes,  Water  pollution  effects, 
Mollusks,  Marine  plants.  Marine  algae,  Public 
health,  Estuarine  environment,  On-site  investiga- 
tions. Reviews. 
Identifiers:  Plutonium. 

This  review  indicates  that  fallout  plutonium  con- 
tributes more  than  strontium  or  cesium  to  the  ar- 
tificial radiation  exposure  of  many  marine  species. 
Organisms  at  higher  trophic  levels  and  those  which 
feed  on  sediments  have  more  plutonium.  Bone  and 
liver  have  much  more  than  muscle  tissue.  As  use 
of  nuclear  power  increases,  such  food  items  as 
anchovies,  sardines,  canned  salmon,  etc.  which 
are  consumed  whole,  and  fish  protein  concen- 
trates will  represent  important  transfer  vectors  for 
plutonium.  The  relatively  uniform  plutonium  up- 
take by  the  mussel  (concentration  factor  of  200- 
500)  suggests  use  as  a  biological  indicator.  The 
mussel  indicates  the  plutonium  more  recently  in- 
troduced into  the  water  in  suspension  rather  than 
that  present  in  sediments.  (Bopp-ORNL) 
W72-04461 

THE  RECENT  WASTE  MANAGEMENT  PRO- 
GRAMME IN  JAPAN  AND  THE  STUDIES  OF 
THE  BEHAVIOR  OF  RADIONUCLIDES  IN  THE 
MARINE  ENVIRONMENT  FOR  HAZARD 
EVALUATION  OF  SEA  WASTE  DISPOSAL, 
National  Inst,  of  Radiological  Sciences,  Tokyo 
(Japan). 

T.  Kuyangi,  Y.  Ohmomo,  M.  Ishikawa,  S.  Hirano, 
andM.Saiki. 

Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  Va.  22151,  as 
A/CONF.49/P/850,  $3.00  in  paper  copy,  S0.95  in 
microfiche.  Report  A/CONF.49/P/850,  May  1971. 
Fourth  United  Nations  International  Conference 
on  the  Peaceful  Uses  of  Atomic  Energy,  Geneva, 
Switzerland,  6-16  September  1971. 

Descriptors:  *Nuclear  wastes,  'Japan,  'Nuclear 
powerplants,  'Fuels,  'Water  pollution.  'Water 
pollution  sources,  Radioactive  waste  disposal. 
Marine  animals,  Marine  fish.  Radioisotopes, 
Radioactivity  effects,  Food  chains,  Population, 
Public  health,  Sorption,  Absorption,  Marine 
plants,  Aquatic  life,  Regulations. 
Identifiers:  Radionuclide  uptake,  Radionuclide 
transfer,  Concentration,  Reprocessed  fuel  waste, 
Critical  nuclide  pathway,  Safety  evaluation. 


In  assessing  the  consequences  of  disposal  of 
radioactive  waste  into  the  sea,  the  primary  aim  is 
to  establish  the  resultant  radiation  dose  or  expo- 
sure to  man  and  marine  organisms,  since  the  dose 
or  exposure  is  the  quantity  most  directly  related  to 
possible  biological  hazards.  It  is  necessary  to 
establish  the  relationship  between  the  rate  of  in- 
troduction of  the  radioactivity  material  and  the 
radiation  dose  in  order  to  arrive  at  an  estimate  of 
the  limiting  environmental  capacity  for  the 
specified  radionuclides  on  the  basis  of  the  stan- 
dards implied  by  the  ICRP  dose  limits  for  mem- 
bers of  the  public.  To  clarify  various  factors 
necessary  for  the  hazard  evaluation  associated 
with  the  discharge  of  radioactive  wastes  into  the 
sea,  a  number  of  investigations  have  been  con- 
ducted and  are  reported.  (Houser-ORNL) 
W72-04462 


INFLUENCE  OF  THE  PHYSICO-CHEMICAL 
FORMS  OF  RADIONUCLIDES  AND  STABLE 
TRACE  ELEMENTS  IN  SEAWATER  IN  RELA- 
TION TO  UPTAKE  BY  THE  MARINE  BIO- 
SPHERE, ... 
BatteUe-Northwest,  Richland,  Wash.  Pacific 
Northwest  Lab. 
D.  E.  Robertson. 

Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  Va.  22151,  as  BNWL- 
SA-4048,  $3.00  in  paper  copy,  $0.95  in  microfiche. 
BNWL-SA-4048,  September  8,  1971.  60  p,  105  ref. 
AEC  Contract  no.  AT  (45-D-1830. 

Descriptors:  'Radioactivity  effects,  'Nuclear 
wastes,  'Fallout,  'Oceans,  Water  pollution  ef- 
fects, Food  chaines,  Public  health,  Estuarine  en- 
vironment, Zinc  radioisotopes,  Physicochemical 
properties,  Fish,  Marine  plants.  Marine  algae. 
Hydrolysis,  Chelation,  Sediments,  Settling 
velocity.  Radioisotopes,  Absorption,  Reviews. 
Identifiers:  Plutonium  radioisotopes.  Ruthenium 
radioisotopes,  Iron  radioisotopes. 

This  review  presents  examples  of  dissimilar 
biological  uptake  between  important  artificial 
radionuclides  (Fe-55,  Zn-65,  and  Ru-106)  and  their 
stable  isotopes  in  the  marine  environment. 
Although  definitive  work  is  needed,  there  is 
evidence  that  Zn,  Fe,  and  Cu  are  present  as  solu- 
ble metal  chelates.  Ru,  Fe,  and  Mn  hydrolyze  to 
form  polymeric  species.  Most  Pu  is  in  particulate 
form.  The  relatively  high  uptake  of  Pu  by 
seaweeds  and  certain  crustaceans  appears  to  be  a 
surface  absorption  process.  The  maximum  per- 
missible concentration  of  Pu  in  seawater  is  about  6 
x  0.01  microCi/ml,  based  upon  a  single  intake  of 
200  gms  of  fish  per  individual.  (Bopp-ORNL) 
W72-04463 

COLUMBIA  RIVER  STUDIES  ANNUAL 
PROGRESS  REPORT  (1970-1971), 

Washington  Univ.,  Seattle.  Lab.  of  Radiation 
Ecology. 

AUyn  H.  Seymour. 

Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  Va.  22151 ,  as  RLO  2225- 
T-l-8  $3.00  in  paper  copy,  S0.95  in  microfiche.  Re- 
port RLO  2225-T-1-8,  1971.  12  p,  1  fig,  4  tab.  AEC 
Contract  no.  AT  (45-D-2225-T1. 

Descriptors:  'Aquatic  life,  'Radioisotopes. 
•Columbia  River,  Absorption,  Monitoring, 
Aquaria,  Oysters,  Clams,  Phytoplankton, 
Diatoms,  Radioactivity  effects.  Thermal  stress, 
Radioactivity  techniques.  Nuclear  wastes,  Public 
health,  Larvae,  Primary  productivity,  Zinc 
radioisotopes.  Radium  radioisotopes.  On-site  in- 
vestigations. 

Identifiers:  Mercury,  Polonium  radioisotopes. 
Scandium  radioisotopes.  Chromium  radioisotopes. 

Hanford-produced  radionuclides  were  monitored 
in  the  field,  and  the  effects  of  radiation  and  tem- 
perature stresses  upon  oyster  larvae  and 
phytoplankton  were  evaluated  in  the  laboratory. 
Several  projects  are  reported,  some  of  wich  are 
described  in  greater  detail  in  separate  reports:  Ef- 


fects of  Ionizing  Radiation  and  Temperature  on 
Young  Oysters  (RLO-2225-T1-3,  May  1971.  24  p), 
Effects  of  Ionizing  Radiation  and  Temperature  on 
Primary  Productivity  in  the  Aquatic  Environment 
(RLO-2225-T1-4,  May  1971, 17  p),  Biological  Half- 
life  for  Zn  and  Hg  in  Oysters  (RLO-2225-T-1-5, 
May  1970,  20p),  Rate  of  Loss  of  Mercury  by 
Pacific  Oysters,  (RLO-2225-T1-6,  Feb.  1971 ,  10  p), 
Radiological  Aspects  of  Nuclear  Power  and  the 
Aquatic  Environment  (RLO-2225-T1-1,  1969,  15 
p),  Zn-65-Mussel  Monitoring  Program,  Dose  Mea- 
surement by  Thermoluminescent  Dosimeters, 
Concentration  Factors  and  Specific  Activity 
Values  for  Cr-51  and  Zn-65  for  Selected  Organ- 
isms. Preliminary  estimates  are  given  of  the  con- 
centration factors  for  diatoms:  Sc-46,  2000;  Zn-65, 
510;  (Zr-95)-  (Nb-95),  1300.  A  concentration  factor 
for  the  razor  clam  is:  Zn-65,  3300.  The  radiation 
dose  from  sediments  results  from  naturally  occur- 
ring radionuclides  for  the  most  part.  (Bopp- 
ORNL) 
W72-04464 


RADIONUCLIDE  MIGRATION  IN  FORESTS 
AND  RADIATION  EFFECTS  ON  WOODY 
PLANTS 

Ministers'tvo  Vysshego  i  Srednego  Spetsialnogt 

Obrazovaniya,  Moscow  (USSR). 

F.  A.  Tikhomirov.  R.  M.  AlexaKhin,  and  E.  A. 

Fedorov. 

Available  from  the  National  Technical  Informa 

tion  Service  as  A/CONF.49/P/685,  $3.00  in  papei 

copy,   S0.95   in   microfiche.   June    1971,    Fourtl 

United  Nations  International  Conf.  on  the  Peace 

ful  Uses  of  Atomic  Energy,  Geneva,  Switzerland 

6-16  September  1971.  14  p.  10  ref. 

Descriptors:  'Forestry,  'Radioecology,  'Fallout 
•Radioactivity  effects,  'Damages,  Ecology  ef 
fects,  Absorption,  Cycles,  Migration,  Dispersion 
Distribution  patterns,  Migration  patterns. 
Identifiers.  Concentration,  Radionuclide  induced 
Radionuclide  uptake,  Radionuclide  transfer. 

Long-term  experiments  on  forest  radioecology  ar 
being  carried  out  in  the  USSR  and  are  aimed  at  th 
solution  of  two  principal  problems  -  studies  « 
regularities  of  radionuclide  distribution  and  migrs 
tion  in  the  forest  coenoses,  and  studies  of  forest  ii 
radiation  consequences  which  are  made  of  effect 
caused  by  the  direct  irradiation  and  by  the  secoi 
dary  phenomena  connected  with  the  changes  c 
the  structure  and  biogeocenous  relations  in  the  i 
radiated  coenosis.  Results  of  these  experimeni 
are  presented  and  a  summary  of  information  ol 
tained  in  a  series  of  experiments  on  t 
radionuclide  injection  into  stands  by  spraying  tl 
crowns  with  radioactive  solutions  and  by  injectu 
them  under  the  forest  canopy.  Also  presented  ai 
the  data  of  observations  on  the  man-mac 
radionuclide  distribution  and  migration  in  tl 
forests  from  global  and  single  local  fallouts.  Tl 
radionuclide  migration,  turnover,  dosimetry,  ai 
fallout  damage  and  effects  are  discussed.  (House 
ORNL) 
W72-04466 


THE  MANAGEMENT  OF  RADIOACTT* 
WASTES  AND  THEIR  LONG-TERM  STORAG1 

Commissariat  a  PEnergie  Atomique,  Fontena 
aux-Roses  (France).  Centre  d'Etudes  Nucleases 
Y.  Sousselier,  and  J.  Pradel. 
Available  from  the  National  Technical  Inform 
tion  Service  as  A/CONF.49/P/766,  $3.00  in  pap 
copy  $0.95         in         microfiche.         Rep< 

A/CONF.49/P/766,  July  1971,  Fourth  Intern 
tional  Conference  on  the  Peaceful  Uses  of  Aton 
Energy.  Geneva,  Switzerland.  September  6-1 
1971. 16 p,  2  tab. 

Descriptors:  'Nuclear  powerplants.  'Elect 
powerplants.  •Nuclear  reactors,  'Nuclear  wasti 
Waste  water  treatment.  Waste  water  dispos 
Water  pollution.  Water  pollution  sources.  Popu 
tion.  Effluents.  Environmental  effects. 
Identifiers:  Waste  management.  Waste  handlu 
Waste  transportation,  Waste  storage.  Lei 
Leach,  Population  exposure. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 

Effects  of  Pollution — Group  5C 


he  management  of  radioactive  wastes  and  their 
torage  are  questions  which  do  not  at  present  raise 
rgent  and  important  problems.  In  the  initial  stages 
f  the  development  of  nuclear  energy,  those 
^sponsible  carefully  considered  all  aspects  of  the 
uestion.  A  very  wide  range  of  processes  is  availa- 
le  for  treatment  and  packaging,  along  with  data 
n  the  various  possibilities  for  storage,  not  for- 
etting  extremely  accurate  detection  equipment, 
hich  is  a  definite  advantage.  However,  with  the 
ipid  growth  of  nuclear  energy  which  is  expected 
vei  the  coming  years,  new  problems  will  arise, 
ome  of  them,  such  as  gaseous  wastes  from 
iprocessing  plants,  require  further  technological 
udies,  while  other  promising  methods,  such  as 
«  injection  of  tritium-laden  effluents  into  the 
ound  at  great  depths,  have  to  be  developed.  In- 
rnational  cooperation  could  take  various  forms 
spending  on  circumstance,  and  should  be  ex- 
nded  in  a  number  of  these  fields.  (Houser- 
RNL) 
72-04468 


VVIRONMENTAL  EXPOSURE  BY 

\DIONUCLIDES  IN  GASEOUS  AND  LIQUID 

FFLUENTS       FROM       NUCLEAR       POWER 

.ANTS    IN    THE    FEDERAL    REPUBLIC    OF 

ERMANY, 

indesgesundheitsamt,  Berlin  (West  Germany). 

.  Aurand,  M.  Ruf,  W.  Schikarsk,  and  J. 

hwibach. 

mailable  from  the  National  Technical  Informa- 

m  Service  as  A/CONF.49/P/399,  $3.00  in  paper 

py,         $0.95         in         microfiche.         Report 

CONF.49/P/399,  April  1971,  Fourth  United  Na- 

ms  International  Conf.  on  the  Peaceful  Uses  of 

omic  Energy,  Geneva,  Switzerland,  6-16  Sep- 

mber  1971.  17  p,  8  tab,  1  fig,7ref. 

:scriptors:  'Nuclear  powerplants,  *Nuclear 
actors,  'Nuclear  wastes,  'Effluents,  'Waste 
iter  (Pollution),  Water  pollution  sources,  En- 
onmental  effects,  Population,  Food  chains, 
:netics,  Air  pollution  effects,  Fallout,  Soil  con- 
nination,  Regulation. 

sntifiers:  Liquid  effluent,  Gaseous  effluent, 
mcentration,  Administrative  control. 

dionuclides  in  gaseous  and  liquid  effluents  from 
clear  power  plants  either  directly  or  through 
ntamination  of  the  environmental  media  may  ef- 
:t  an  exposure  of  biological  organism  to  ionising 
liation  or  give  rise  to  disturbances  of  industrial 
icesses  e.g.  the  production  of  photographic 
ulsions.  In  general,  exposure  of  human  beings 
ionising  radiation  will  be  the  most  limiting  fac- 
•  For  an  individual  the  risk  of  ill-effects  of 
liation  exposure  will  depend  on  the  dose 
eived  by  himself.  The  manifestation  of  certain 
tetic  ill-effects,  on  the  other  hand,  will  depend 
the  genetically  significant  dose  to  the  popula- 
n.  And,  some  risk  or  small  probability  of  ill-ef- 
ts is  associated  even  with  low  radiation  doses, 
ese  effects  and  those  of  naturally  occurring 
lionuclides  in  the  soil,  water,  and  atmosphere 
discussed.  (Houser-ORNL) 
7-04472 


RONTIUM-90  AND  CESIUM-137  IN  THE 
STRALIAN  ENVIRONMENT  DURING  1969 
D  SOME  RESULTS  FOR  1970, 

>mic  Weapons  Tests  Safety  Committee,  Asoct 

le  (Australia). 

r  primary  bibliographic  entry  see  Field  05B. 

2-04473 


NAMICS  OF  THE  FORAGE-COW-MI- 
-PATHWAY  FOR  TRANSFER  OF  RADIOAC- 
'E  IODINE,  STRONTIUM,  AND  CESIUM  TO 

iN, 

k  Ridge  National  Lab.,  Tenn. 

■  primary  bibliographic  entry  see  Field  05B. 

2-04474 


TRANSFER  OF  RADIOACTIVE  MATERIALS 
FROM  THE  TERRESTRIAL  ENVIRONMENT 
TO  ANIMALS  AND  MAN, 

Collaborative      Radiological      Health      Animal 

Research  Lab.,  Fort  Collins,  Colo. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-04477 


RADIATION  PROTECTION  EXPERIENCE  IN 
ITALIAN  NUCLEAR  POWER  PLANTS, 

Comitato  Nazionale  per  l'Energia  Nucleare,  Rome 
(Italy). 

M.  Cometto,  G.  Toccafondi,  O.  Ilari,  and  S. 
Tagliati. 

Available  from  the  National  Technical  Informa- 
tion Service  as  A/CONF.49/P/191,  $3.00  in  paper 
copy,  $0.95  in  microfiche.  Report 
A/CONF.49/P/191,  May  1971,  Fourth  United  Na- 
tions International  Conference  on  the  Peaceful 
Uses  of  Atomic  Energy,  Geneva,  Switzerland,  6- 
16  September  1971.  28  p,  5  fig,  10  tab,  8  ref. 

Descriptors:  'Nuclear  powerplants,  'Effluents, 
'Air  pollution,  'Water  pollution,  'Water  pollution 
sources,  Measurement,  Population,  Radioactivity 
effect,  Regulation,  Italy. 

Identifiers:  Monitor  personnel,  Personnel  expo- 
sure, Concentration. 

Experience  gained  in  Italy  in  the  field  of  radiation 
protection,  both  of  nuclear  power  plant  workers 
and  surrounding  population,  amounts  to  21  reactor 
years.  During  this  period  there  were  ample  oppor- 
tunities to  cope  with  a  wide  spectrum  of  different 
situations,  including  major  overhaul,  inspection 
and  repair  works.  The  operating  history  of  the 
three  nuclear  power  stations  is  summarized. 
Health  physics  records  show  that  the  nuclear 
power  plants  in  Italy  were  operated  without  any 
undue  risk  to  the  station  personnel  and  to  the  sur- 
rounding populations.  (Houser-ORNL) 
W72-04478 


BIOLOGICAL  EFFECTS  AND  BEHAVIOR  OF 
RADIOACTIVE  FISSION  PRODUCTS  IN  THE 
AGRICULTURE  CHAINS, 

Gosudarstvennyi  Komitet  po  Ispolzovaniyu 
Atomnoi  Energii  SSSR,  Moscow. 
E.  A.  Fedorov,  B.  S.  Prister,  G.  N.  Romznov,  N.  I. 
Boron,  and  V.  A.  Ukhanova. 
Available  from  the  National  Technical  Informa- 
tion Service  as  A/CONF.49/P/686,  $3.00  in  paper 
copy,  $0.95  in  microfiche.  Report 
A/CONF.49/P/686,  June  1971.  Fourth  United  Na- 
tions International  Conference  on  the  Peaceful 
Uses  of  Atomic  Energy,  Geneva,  Switzerland,  6- 
16September  1971.  18p,  6tab,  16ref. 

Descriptors:  'Radioisotopes,  'Fallout,  Soil  con- 
tamination, 'Water  quality,  'Balance  of  nature, 
'Ecology,  'Effects,  'Food  chains,  'Population, 
Radioecology,  Water  pollution  effects,  Pollutants, 
Path  of  pollutants,  Water  pollution  sources, 
Animals,  Plants,  Public  health,  Absorption, 
Analytical  techniques,  Strontium  radioisotopes, 
Cesium,  Iodine  radioisotopes,  Uranium 
radioisotopes. 
Identifiers:  Concentration. 

Insufficient  data  and  studies  on  the  problems  of 
biological  effects  of  nuclear  fission  products  on 
plant  and  animal  organisms  are  pointed  out. 
Results  of  global  fallout  observations,  and  of  long- 
term  field  and  laboratory  experiments  on 
radionuclide  migration  along  biological  chains  at 
their  root  and  non-root  entry  into  plants  and  of  the 
biological  effects  of  fission  products  on  agricul- 
tural animals  and  plants  are  discussed.  Nitrate 
solutions  of  some  radionuclides  and  of  a  mixture 
of  fresh  235U  fission  products  of  10  hours  age 
were  used  in  the  experiments;  these  solutions  were 
fed  to  the  animals  or  sprayed  with  special  devices 
on  a  field  of  50-200  sq.  m  plots.  (Houser-ORNL) 
W72-04479 


NUCLEAR  OPERATIONS  IN  RURAL  INDIA 
AND  CONSERVATION  OF  AQUATIC  EN- 
VIRONMENT, 

Bhabha  Atomic  Research  Centre,  Bombay  (India). 
Health  Physics  Div. 

P.  R.  Kamath,  I.  S.  Bhat,  and  A.  K.  Ganguly. 
Available  from  the  National  Technical  Informa- 
tion Service  as  A/CONF.  49/P/536,  $3.00  in  paper 
copy,  $0.95  in  microfiche.  Report 
A/CONF.49/P/536,  May  1971,  Fourth  United  Na- 
tions International  Conference  on  the  Peaceful 
Uses  of  Atomic  Energy,  Geneva,  Switzerland,  6- 
1 6  September  1 97 1 .  28  p,  4  fig,  2  tab,  8  ref. 

Descriptors:  'Nuclear  powerplants,  'Radioactivi- 
ty, 'Radioactivity  effects,  'Effluents,  'Environ- 
ment, 'Population,  Food  chains,  Water  pollution, 
Water  pollution  sources,  Public  health,  Fallout, 
Pollutants,  Water  conservation,  Aquatic  environ- 
ment. 

Identifiers:  Concentration,  Radionuclide,  Surveil- 
lance program,  Public  relations,  Radiation  in  per- 
spective, 'India. 

Installation  of  nuclear  power  stations  and  as- 
sociated facilities  raises  a  genuine  concern  regard- 
ing deleterious  effects  from  radioactive  releases. 
Selection  of  proper  sites  demands  careful  safety 
evaluation  of  a  project.  Safety  criteria  ensure  that 
the  population  is  not  likely  to  be  exposed  above 
the  permissible  levels  and  no  undue  restrictions 
are  imposed  on  utilization  of  the  environment. 
(Houser-ORNL) 
W72-04480 


RADIOACTIVITY   OF  OCEAN  WATERS  AND 
BEHAVIOR  OF  SOME  FISSION  PRODUCTS, 

Gosudarstvennyi     Komitet     po     Ispolzovaniyu 

Atomnoi  Energii  SSSR,  Moscow. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-04482 


PUBLIC  HEALTH  IMPLICATIONS  OF 
RADIOACTIVE  WASTE  RELEASES. 

World  Health  Organization,  Geneva  (Switzer- 
land). 

Available  from  the  National  Technical  Informa- 
tion Service  as  A/CONF.49/P/652,  $3.00  in  paper 
copy,  $0.95  in  microfiche.  Report 
A/Conf.49/P/652,  August  1971,  Fourth  United  Na- 
tions International  Conf.  on  the  Peaceful  Uses  of 
Atomic  Energy,  Geneva,  Switzerland,  6-16  Sep- 
tember 1971.  14  p,  2  fig,  2  tab,  18  ref. 

Descriptors:  'Radioactivity,  'Radioactivity  ef- 
fects, 'Environment,  'Environmental  effects, 
'Nuclear  powerplants,  Effluents,  Waste  water 
(Pollution),  Water  pollution  sources,  Natural 
resources,  Food  chains,  Path  of  pollutants,  Air 
pollution,  Contamination  (Soil). 
Identifiers:  Organ,  Concentration,  Contamination. 

This  report  raises  questions  about  and  focuses  at- 
tention on  various  aspects  of  radioactive  environ- 
mental contamination  of  concern  to  public  health 
authorities.  These  include  not  only  radiation  doses 
to  man  or  to  other  living  organisms  but  also  the  im- 
pairment of  present  and  potential  natural 
resources.  This  report  concentrates  on  the  most 
important  public  health  aspect,  namely,  whole- 
body  radiation  doses  to  man  from  reactor  and  fuel 
reprocessing  plants.  It  is  recognized,  however, 
that  this  may  not  be  the  most  important  aspect  in 
some  local  situations;  there  specific  analyses 
should  be  carried  out  to  determine  what  the  most 
important  public  health  effects  are.  In  such  situa- 
tions there  is  a  need  for  specific  information  on, 
for  example,  environmental  pathways,  so  that  the 
various  public  health  effects  as  well  as  the  radia- 
tion exposure  of  specific  organs  can  be  evaluated. 
Often  the  critical  group,  the  critical  vector,  the 
critical  nuclide  and  the  critical  organ  are  different 
(Houser-ORNL) 
W72-04483 
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Field  05-WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5C— Effects  of  Pollution 


RADIOACTIVITY  IN  THE  MARINE  ENVIRON- 

Nafonal  Academy  of  Sciences-National  Research 
Council,  Washington,  D.  C.  Committee  on 
Oceanography;  and  National  Academy  of 
Sciences-National  Research  Council,  Washington^ 
D.  C.  Panel  on  Radioactivity  in  the  Marine  E 
nvironment.  ,jr,<u 

For  primary  bibliographic  entry  see  Field  05B. 
W72-04484 

ACCUMULATION  AND  REDISTRIBUTION  OF 
RADIONUCLIDES  BY  MARINE  ORGANISMS, 

For  primary  bibliographic  entry  see  Field  05B. 
W72-04490 

ECOLOGICAL  INTERACTIONS  OF  MARINE 
RADIOACTIVITY, 

For  primary  bibliographic  entry  see  Field  05B. 
W72-04491 


RADIATION  EFFECTS, 

For  primary  bibliographic  entry  see  Field  05B. 

W72-04492 

BIOLOGICAL  CONCENTRATION  OF  PESTI- 
CIDES BY  ALGAE, 

North  Texas  State  Univ.,  Denton.  Department  of 

Biology.  .  ■  ru  n«D 

For  primary  bibliographic  entry  see  Field  05B. 

W72-04506 

EFFECTS  OF  TRACE  ADDITIVES  AND  IMPU- 
RITIES ON  THE  PROPERTIES  OF  HIGH  PURI- 
TY WATER,  „       _  .     .    „ 

Army  Engineer  Reactors  Group,  Fort  Belvoir,  Va. 
B.M.Coursey. 

Available  from  the  National  Technical  Informa- 
tion Service  as  AD-731  798,  $3.00  in  paper  copy, 
SO  95  in  microfiche.  Army  Engineer  Reactors 
Group  Report  No.  ED-7105,  25  August  1971 ,  38  p. 

Descriptors:  'Trace  elements,  "Pollutants,  'Water 
pollution     effects,     'Water     pollution     sources, 
•Nuclear    power    plants.    Chemical    properties, 
Physical  properties. 
Identifiers:  'High  purity  water. 

Production  and  storage  of  large  volumes  of  very 
pure  water  is  a  continuing  problem  in  a  nuclear 
power  plant.  Trace  impurities  drastically  affect  the 
properties  of  water.  This  study  examines:  (1)  tem- 
perature dependence  of  pH  and  conductivity  for 
pure  water;  (2)  solubility  of  dissolved  atmospheric 
contaminants  and  the  hydrogen  blanket;  and  (3) 
the  effects  of  trace  chemicals  on  pH  and  the  con- 
ductivity of  water.  (Cowgill-OWRR) 
W72-04554 

EFFECTS  OF  METAL  CATIONS  AND  OTHER 

CHEMICALS  UPON  THE  IN  VITRO  ACTIVITY 

OF  TWO  ENZYMES  IN  THE  BLOOD  PLASMA 

OF    THE     WHITE    SUCKER,    CATOSTOMUS 

COMMERSONI  (LACEPEDE), 

National  Water  Quality  Lab.,  Duluth,  Minn. 

G.M.Christensen. 

Chemico-Biological  Interactions,  Vol  4,  p  351-361 , 

1971-1972.  6  fig,  2  tab,  36  ref. 

Descriptors:  'Metals,  'Enzymes,  Fish  physiology. 
Toxicity,  Heavy  metals,  'Suckers,  Fish,  Industrial 
wastes.  „_  „    ,. 

Identifiers:  'Silver,  'Mercury,  'Palladium. 
Catostomus  commersoni. 

Relative  changes  in  the  activity  of  glutamic  ox- 
alacetic  transaminase  (GOT,  L-aspartate-2-ox- 
oglutarate  aminotransferase)  and  lactic 
dehydrogenase  (LDH,  L-lactate-NAD  ox- 
idoreductase)  in  blood  plasma  from  white  suckers 
were  determined  after  incubation  with  49  com- 
pounds, principally  inorganic  chlorides,  at  concen- 
trations of  the  ions  up  to  2  mg/ml  in  the  reaction 


mixture.  A  sequence  of  inhibitory  effect  was  ar- 
ranged for  each  enzyme.  Dose-response  curves 
were  qualitatively  similar  for  most  of  the  chemi- 
cals. GOT  was  most  sensitive  to  silver  and  mercu- 
ry and  LDH  to  palladium  and  mercury.  Both  en- 
zymes are  highly  inhibited  by  metals  which  are 
highly  toxic  to  aquatic  animals.  Correlations  were 
studied  between  the  inhibitory  effect  and  certain 
physicochemical  properties  of  chemicals,  the  best 
being  found  between  the  inhibition  of  GOT  and  the 
equilibrium  constants  of  metal  sulfides.  (EPA  ab- 
stract) 
W72-04557 

PLANT    NUTRffiNTS    AND    ANIMAL    WASTE 
DISPOSAL, 

Connecticut    Agricultural     Experiment    Station. 
New  Haven. 
Charles  R.  Frink. 

Connecticut  Agricultural  Experiment  Station  Cir- 
cular 237,  May  1970.  10  p,  1  tab,  1  fig,  13  ref. 

Descriptors:  'Farm  wastes,  'Waste  disposal.  'En- 
vironmental effects,   'Public  health,  'Nutrients, 
•Connecticut,     Sewage     treatment.     Fertilizers, 
Nitrogen,  Dairy  industry.  Phosphorus. 
Identifiers:  'Plant  nutrients. 

Plant  nutrients  released  to  the  aquatic  environ- 
ment permit  the  growth  of  abundant  weeds  and 
algae  and  complicate  present  efforts  to  provide 
clean  water  for  Connecticut  citizens.  These 
nutrient  sources  include  domestic  sewage,  animal 
wastes,  fertilizers  used  on  both  farm  and  lawns, 
and  nitrogen  oxides  from  high  temperature  com- 
bustion. Although  the  economic  return  from  the 
plant  nutrients  in  farm  manure  is  marginal  at  best, 
we  can  no  longer  afford  the  consequences  of  re- 
garding manure  simply  as  waste  to  be  disposed. 
Continuing  efforts  should  be  made  to  keep 
adequate  land  area  in  crops.  Methods  of  assessing 
the  human  health  hazard  from  the  disposal  of  farm 
wastes  should  be  examined.  Research  on  methods 
for  storage  and  handling  farm  manure  should  be 
continued,  with  the  ultimate  aim  at  storage  and 
distribution  system  so  that  manure  is  applied  to 
growing  crops  and  not  to  bare  or  frozen  sou. 
Research  should  be  continued  on  new  agronomic 
practices  to  improve  the  uptake  by  the  crop  of  the 
nutients  in  the  applied  manure.  (Parker-Iowa 
State) 
W72-04573 

A    NOTE    ON    THE   LIMNOLOGY   OF   LAKE 
HAYQ,  ETHIOPIA,  ._ 

Haile  Sellassie  I  Univ.,  Addis  Ababa  (Ethiopia). 

Dept.  of  Chemistry. 

For  primary  bibliographic  entry  see  Field  02H. 

W72-04599 

LAND  DISPOSAL  OF  MANURE  IN  RELATION 

TO  WATER  QUALITY, 

Cornell  Univ.,  Ithaca,  N.Y.  Dept.  of  SoU  Science. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-04611 

EFFECTS  OF  AGRICULTURAL  PRACTICES 
ON  AQUIFERS,  .  ..    -  , 

North   Carolina   State  Univ.,   Raleigh.   Dept.  of 

Biological  and  Agricultural  Engineering. 

J.  Kriz. 

Preprint  No.   71-760.   For  presentation   at   1971 

Winter  Meeting,  American  Society  of  Agricultural 

Engineers,  December  7-10,  1971,  Chicago,  Illinois, 

18  p,  88  ref. 

Descriptors:  'Water  pollution  effects,  'Agricul- 
tural chemicals,  'Animal  wastes,  'Fertilizers, 
'Pesticide  residues,  'Path  of  pollutants.  Ground- 
water movement. 

Identifiers:  'Groundwater  pollution,  'Ground- 
water quality. 

Recent  literature  (primarily  1968  to  1971)  on  the  ef- 
fects of  animal  wastes,  fertilizers,  pesticides,  bac- 


teria and  viruses  and  saline  waste  water  on 
aquifers  is  reviewed  and  discussed  with  respect  to 
type  of  waste,  climatic  conditions,  soil-water 
movement  and  geologic  conditions.  (Howells- 
North  Carolina) 
W72-04633 

CONSEQUENCES  OF  MERCURY  POLLUTION 
AND  LEGAL  REMEDDIS, 

Vanderbilt  Univ.,  Nashville,  Tenn.  School  of  Law. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-04637 


THE  CARBON  CYCLE  OF  A  GEORGIA  FISH 

POND,  .  „     , 

Georgia  Univ.,  Athens.  Dept.  of  Zoology. 

J.  E.  Schindler.  «„,„_  . 

Summary  report,  August  24,  1971,  4  p.  OWRR  A- 

029-GAO). 

Descriptors:  'Carbon,  'Nutrients,  •Organic 
matter,  •Anaerobic  sediments,  'Sediment-water 
interfaces,  Heavy  metals.  Food  chains,  Organic 
compounds,  Georgia,  Oxidation-reduction  poten- 
tial, Aquatic  environment,  Limnology. 

The  objective  was  to  follow  the  carbon  cycle  of  a 
Georgia  fish  pond  to  determine  quantitatively  the 
rates  of  exchange  of  carbon  through  the  com- 
ponents of  the  cycle  and  to  equate  the  changes  to 
the  primary  production  of  the  pond.  MetaUics 
released  from  anaerobic  sediments  of  lakes  have 
been  found  to  be  associated  with  high  moleculai 
weight  organic  complexes.  During  the  decrease  in 
oxidation-reduction  potential  of  the  sediments,  the 
concentration  of  certain  metallics  (Fe,  Mg.  Mn)  ir 
the  water  appeared  to  be  associated  with  10.000  tc 
50,000  molecular  weight  organics.  Preliminary  stu 
dies  have  shown  mercury  to  be  associated  will 
high  molecular  weight  organic  complexes.  (Cor 
way-Georgia) 
W72-04638 

EFFECT    OF   EARLY    DAY    MINING    OPERA 
TIONS  ON  PRESENT  DAY  WATER  QUALITY, 

Idaho  Univ.,  Moscow.  Coll.  of  Mines. 
L  L  Mink  R.  E.  Williams,  and  A.  T  Wallace. 
Ground  Water.  Vol  10.  No  1,  p  17-26,  lanuary 
February  1972.  9  fig,  2  tab,  13  ref.  Bur.  of  Mine 
Cont.  No  H01 10088. 

Descriptors:    "Water    pollution    sources.    "Min 

drainage.  'Leaching,  "Mine  wastes.  'Idaho.  Min 

water,  Waste  dumps.  Alluvium,  Water  pollutio 

effects. 

Identifiers:  Coeur  d'Alene  (Idaho). 

Mining  operations  within  the  Coeur  d'Alene  Di; 
trict  of  northern  Idaho  have  been  continuous  fc 
over  85  years.  Early  day  mining  and  milling  waste 
are  now  affecting  the  groundwater  quality  i 
several  locations.  One  of  the  affected  areas  is  th 
lower  Canyon  Creek  Basin  near  Wallace.  Idan< 
Groundwater  pollution  of  the  Canyon  Creek  Basi 
results  from  leaching  of  old  mine  tailings.  Hig 
zinc,  lead  and  cadmium  concentrations  occur  i 
groundwater  and  soil  samples  taken  from  the  no 
tion  of  the  sand  and  gravel  aquifer  containing  o. 
mine  tailings.  Analysis  of  water  samples  from 
settling  pond  in  the  upper  portion  of  the  study  ait 
indicates  that  the  pond  water  is  not  the  source  < 
the  heavy  metal  concentrations  found  in  U 
groundwater.  However,  the  water  from  the  pond 
decanting  system  provides  recharge  to  groun 
water  and  compounds  the  problem.  (Knap 
USGS) 
W72-04655 

5D.  Waste  Treatment  Processes 

EFFLUENT  QUALITY  CONTROL  AT  A  LARC 
OIL  REFINERY. 

Weston  (Roy  F),  Inc.,  West  Chester.  Pa. 

D.  S.  Diehl.  R.  T.  Denbo,  M.  N.  Bhatla,  and  w.l 

Sitman. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 
Waste  Treatment  Processes — Group  5D 


urnal  of  the  Water  Pollution  Control  Federation, 
)1.  43,  No.  11,  p  2254-2270,  November  1971.  11 
[S,  7  tab. 

sscriptors:  'Waste  water  treatment,  'Water  pol- 
ion  control,  Separation  techniques,  Silts, 
igoons,  Mississippi  River,  Effluents,  Biochemi- 
l  oxygen  demand.  Chemical  oxygen  demand, 
enols,  Heavy  metals,  Hydrogen  sulfide,  Flow 
:asurement.  Weirs,  Taste,  Odor,  Activated  car- 
n,  Activated  sludge,  Biological  treatment,  In- 
leration,  Coagulation,  Flotation,  Reverse  osmo- 
,  Filtration,  Suspended  solids,  Oily  water, 
iter  quality,  *Oil  wastes,  Industrial  wastes, 
.ers.  Louisiana. 

mtifiers:  'Refineries,  Strippers,  Gurley  meter, 
onation,  Air  stripping,  Fluid  bed  incineration, 
iltiple  hearth  incineration,  'Baton  Rouge  (La). 

imble  Oil's  Baton  Rouge  refinery  has  un- 
■taken  a  comprehensive  program,  with  the  help 
an  environmental  engineering  consulting  firm, 
upgrade  the  quality  of  its  wastewater.  The  ob- 
tives  were  to  define  critical  effluent  parame- 
s,  investigate  treatment  processes,  reduce 
ter  pollution  at  the  source,  and  design  effective 
atment  facilities.  A  six-phase  approach,  which 
lescribed  in  detail,  was  adopted.  It  includes:  (1) 
iracterizing  the  wastewater,  (2)  studying  taste 
I  odor,  (3)  evaluating  biological  treatment 
icesses,  (4)  investigating  alternatives  to  biologi- 
treatment,  (5)  reducing  in-plant  waste  load,  and 
selecting  additional  treatment  processes.  This 
igram  is  expected  to  reduce  the  refinery's  ef- 
:nt  flow  by  90  percent,  oil  load  by  80  percent, 
>r  units  by  70  percent,  phenol  load  by  40  per- 
it,  and  BOD  load  by  30  percent.  (Mortland-Bat- 
e) 
2-04146 


SIGN  AND  FABRICATION  OF  A  FLIGHT 
NCEPT  PROTOTYPE  VAPOR  DIFFUSION 
ITER  RECLAMATION  SYSTEM, 

ited    Aircraft   Corp.,    Windsor   Locks,   Conn. 

milton  Standard  Div. 

I.  Kolnsberg,  and  D.  R.  McCann. 

ailable  from  NTIS,  Springfield,  Va.  22151  as 

1-33400,     S3.00     in     paper     copy,     $0.95     in 

Tofiche.  National  Aeronautics  and  Space  Ad- 

listration  Contract  Report  CR-1 11932,  August 

1.  78  p,  29  fig,  7  tab,  6  append.  NASA  Contract 

S  1-8943. 

icriptors:  'Water  reuse,  'Reclaimed  water,  *U- 

:,  'Aircraft,  Analytical  techniques,  Chemicals, 

mbrane   processes,   Diffusion,    'Waste   water 

itment. 

ntifiers:  'Space  program  (NASA). 

light  concept  prototype  vapor  diffusion  water 
lamation  (VDR)  system  was  designed, 
ricated  and  subjected  to  a  90  day  continuous 

reliability  test.  The  automated  system  utilizes 
olyvinyl  chloride  membrane  material.  The  test 
gram  enabled  the  system  to  meet  or  exceed  the 
ign  specifications  of  95%  recovery  efficiency 

229  grams  per  hour  average  processing  rate.  A 
i%  recovery  efficiency  and  306  grams  per  hour 
rage  processing  rate  were  achieved  during  the 
t  of  the  eight  urine  fill  to  solids  dump  cycles 
lpleted.  Manual  operations  and  maintenance 
uired  an  average  time  of  only  6.6  minutes  per 
.Subsequent  refurbishment  of  the  system  has 
linated  fittings  and  restrictions  in  the  urine 
v  loop  responsible  for  4.7  minutes  per  day  of 
ntenance  time.  Membrane  life  for  the  test 
raged  60  days,  with  one  of  the  original  four 
nbrane  modules  lasting  the  entire  90  days.  The 
lem  demonstrated  resistance  to  the  transmittal 
sacteria  by  successfully  resisting  a  challenge 
i  viable  micro-organisms  and  by  utilizing  an  au- 
atic  sterilization  procedure  to  effectively  clean 

product  water  side  of  the  system  after  an  ac- 
intal  contamination.   Based  on  the  results  of 

program,  the  VDR  concept  is  a  viable  system 
spacecraft    water    reclamation.    (Woodard- 
GS) 
2-04171 


METABOLIC  FACTORS  AFFECTING 

ENHANCED  PHOSPHORUS  UPTAKE  BY  AC- 
TIVATED SLUDGE, 

Arizona  Univ.,  Tucson.  Dept.  of  Microbiology  and 

Medical  Technology. 

W.  H.  Boughton,  R.  J.  Gottfried,  N.  A.  Sinclair, 

and  I.  Yall. 

Applied  Microbiology,  Vol  22,  No  4,  p  571-577, 

October,  1971.  4  fig,  5  tab,  16  ref.  EPA,  17010 

DDQ. 

Descriptors:  'Phosphorus,  'Activated  sludge, 
Phosphorus  radioisotopes,  Phosphates,  Inhibitors, 
Hydrogen  ion  concentration,  Heat,  Metabolism, 
Texas,  California,  Waste  water  treatment. 
Identifiers:  'Biological  uptake,  Mercuric  chloride, 
Iodoacetic  acid,  p-Chloromercuribenzoic  acid, 
Sodium  azide,  2-4-Dinitrophenol,  Sodium 
chloride,  Sulfhydryl  enzymes,  San  Antonio  (Tex- 
as), Los  Angeles  (Calif). 

Activated  sludges  obtained  from  the  Rilling  Road 
plant  located  at  San  Antonio,  Tex.,  and  from  the 
Hyperion  treatment  plant  located  at  Los  Angeles, 
Calif.,  have  the  ability  to  remove  all  of  the 
orthophosphate  normally  present  in  Tucson 
sewage  within  3  hr  after  being  added  to  the  waste 
water.  Phosphorus  removal  was  independent  of 
externally  supplied  sources  of  energy  and  ions, 
since  orthophosphate  and  32p  radioactivity  were 
readily  removed  from  tap  water,  glass-distilled 
water,  and  deionized  water.  Phosphorus  uptake  by 
Rilling  sludge  in  the  laboratory  appears  to  be 
wholly  biological,  as  it  has  an  optimum  pH  range 
(7.7  to  9.7)  and  an  optimum  temperature  range  (24 
to  37  C).  It  was  inhibited  by  HgC12,  iodoacetic 
acid,  p-chloromercuribenzoic  acid,  NaN3,  and 
2,4-dinitrophenol  (compounds  that  affect  bacterial 
membrane  permeability,  sulfhydryl  enzymes,  and 
adenosine  triphosphate  synthesis).  Uptake  was  in- 
hibited by  1%  NaCl  but  was  not  affected  by  10-3M 
ethyl-enediaminetetraacetic  acid  disodium  salt  (a 
chelating  agent  for  many  metallic  ions).  (EPA  ab- 
stract) 
W72-04210 


VOLUTIN  GRANULES  IN  ZOOGLOEA 
RAMIGERA, 

Arizona  Univ.,  Tucson.  Dept.  of  Microbiology  and 

Medical  Technology. 

F.  A.  Roinestadt,  and  I.  Yall. 

Applied  Microbiology,  Vol  19,  No  6,  p  973-979 

June  1970.  6  fig,  15  ref.  EPA,  17010  DDQ. 

Descriptors:  'Bacteria,  'Phosphates,  Activated 
sludge,  Pseudomonas,  Phosphorus  radioisotopes, 
Sulfates,  Magnesium,  Sewage,  Waste  water  treat- 
ment. 

Identifiers:  'Zoogloea  ramigera,  'Volutin  forma- 
tion, Aerobacter  aerogenes,  Gram  negative,  Inor- 
ganic polyphosphates,  Glucose. 

Zoogloea  ramigera,  a  gram-negative  bacterium 
found  in  activated  sludge,  formed  volutin  granules 
when  excess  orthophosphate  was  added  to  a 
phosphate-starved  culture.  These  volutin  granules 
were  stainable  by  hydrogen  sulfide  after  lead 
acetate  treatment  and  extractable  by  N-perchloric 
acid  but  were  not  adsorbed  by  activated  charcoal. 
They  appeared  to  consist  of  inorganic 
polyphosphate.  Optimum  granule  formation  in  the 
arginine  broth  required  10  g  of  glucose,  3  mg  of 
phosphate,  and  1  to  20  mg  of  magnesium  per  liter 
of  medium.  At  an  Mg2+  concentration  of 
Img/liter,  very  large  granules  appeared  which 
often  appeared  to  fill  the  cell.  An  excess  of  glu- 
cose, orthophosphate,  or  magnesium  reduced 
granule  formation.  In  the  absence  of  sulfate, 
moderate  granulation  occurred  in  arginine  broth 
before  the  addition  of  excess  orthophosphate; 
granulation  did  not  increase  after  the  addition  of 
phosphate.  (EPA  abstract) 
W72-04211 


WASTEWATER     TREATMENT     PLANT     PER- 
SONNEL: IMAGE  AND  TRAINING, 

Buffalo  Sewer  Authority,  N.Y. 
Gillman  J.  Laehy. 


Journal  Water  Pollution  Control  Federation,  Vol 
43,  No  7,  July  1971,  p  1439-1443.  2  ref. 

Descriptors:  'Personnel,  'Engineering  education, 
'Training,  Water  pollution  control,  Research  and 
development,  Operation  and  maintenance, 
Leadership,  Management,  Waste  water  treatment, 
'Treatment  facilities. 

In  order  to  successfully  advance  the  technology  of 
water  pollution  control,  young  people  must  be  at- 
tracted to  the  field  to  supply  the  necessary  highly 
skilled  operational  and  research  manpower 
needed.  In  attracting  people  to  careers,  a  pleasing 
image  and  social  merit  for  the  job  is  needed.  The 
pollution  control  industry,  therefore  is  attempting 
to  upgrade  the  image  set  before  the  public  through 
far-reaching  training  and  educational  programs, 
mainly  at  the  college  level.  Federal  assistance  has 
been  available  for  plant  operator  training  at  spe- 
cialized training  centers  also.  In  addition,  public 
relations  efforts  are  continuing  to  upgrade  the 
image  of  the  modern  pollution  control  worker  in 
the  eyes  of  the  general  public,  and  these  efforts 
are  currently  the  most  important  since  they  will  in 
a  larger  measure,  determine  the  number  of  people 
who  will  be  willing  to  listen  and  look  for  career  op- 
portunities in  the  pollution  control  industry.  (Low- 
ry-Texas) 
W72-04220 


DEVELOP  SAFETY  CODE  FOR  CHEMICALS 
AT  DISPOSAL  SITES, 

New  Jersey  State  Dept.  of  Health,  Trenton. 
R.  P.  Kandle. 

Solid  Wastes  Management/Refuse  Removal  Jour- 
nal, Vol  1 1 ,  No  4,  April  1968,  p  24-25. 

Descriptors:  'Solid  wastes,  'Chemicals,  'Land- 
fills, Incineration  safety,  Hazards,  Public  health, 
Air  pollution,  Regulation,  On-site  tests. 
Identifiers:  Color  code  by  type. 

The  safe  disposal  of  chemicals  and  chemical  mix- 
tures has  been  a  troublesome  matter  to  the  New 
Jersey  State  Department  of  Health  for  a  long  time. 
The  origin  of  stubborn  fires  and  serious  explosions 
at  landfill  sites  could  often  be  traced  to  the 
disposal  of  chemical  wastes.  This  is  a  health 
problem  and  an  air  pollution  problem.  It  could  be  a 
matter  of  life  and  death.  A  joint  industry-state 
committee  was  established  to  review  the  problem 
and  suggest  solutions.  This  Task  Force  on  Chemi- 
cal Wastes  was  needed  in  order  to  develop  a  sim- 
ple, practical  method  of  communicating  between 
producers  of  chemical  wastes,  haulers  of  it,  and 
the  disposal  site  operators.  The  Task  Force  agreed 
on  a  set  of  regulations  similar  to  those  of  the  In- 
terstate Commerce  Commission  for  inflammable 
or  hazardous  materials.  The  regulations  call  for  the 
color  coding  of  flammable  liquids,  gases,  flamma- 
ble solids,  acids,  corrosive  liquids,  alkaline  caustic 
liquids,  non-flammable  gases  and  poisons.  The 
waste  producer  color  codes  the  material  and  pro- 
vides the  hauler  with  a  bill  of  lading  identifying  the 
substances.  The  hauler  must  transport  these 
materials  on  suitably  marked  vehicles  and  turn 
over  the  bill  of  lading  to  the  disposal  site  operator. 
The  state  assists  the  disposal  site  operator  and  in- 
dustry by  maintaining  an  information  center  for 
disposal  of  chemical  wastes.  These  regulations  will 
be  tested  for  a  period  of  six  months.  (Goessling- 
Texas) 
W72-04221 


FITNESS  NEEDS  FOR  WASTEWATER  RECLA- 
MATION PLANTS, 

California  State  Dept.  of  Public  Health,  Berkeley. 
Bureau  of  Sanitary  Engineers. 
W.  F.  Jopling,  D.  G.  Deaner,  and  H.  J.  Angerth. 
Journal  of  the  American  Water  Works  Associa- 
tion, Vol  63,  No  10,  October,  1971,  p  626-629.  1 
ref. 

Descriptors:  'California,  'Water  reuse,  'Sewage 
treatment,  Sewage  effluent.  Irrigation,  Golf  cour- 
ses, Parks,  Lakes,  Chlorination,  Design  criteria, 
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Public    health,    Groundwater,    Water    pollution, 
•Treatment  facilities. 

Identifiers:     *Santee     (Calif),     Hypochlonnator, 
♦San  Francisco,  Alarms,  Central  Valley. 

Results  of  intensive  investigations  by  the  Califor- 
nia State  Department  of  Public  Health  show  the 
need  for  improved  reliability  features  at  waste- 
water-reclamation   operations    for   public    health 
protection.  The  trend  in  water  reclamation  has 
been  toward  uses  where  there  is  public  exposure, 
such  as  golfcourses,  parks  and  freeway  landscape. 
However,  the  Department  of  Public  Health  was 
greatly  concerned  with  the  lack  of  any  direct  con- 
trols   over    the    reliability    of    the    reclamation 
systems.   In   1964,  a  study  of  the  public   health 
aspects  of  sewage  collection  and  disposal  in  Cen- 
tral Valley  revealed  that  56%  of  the  plants  had  ex- 
perienced serious  equipment  outages  during  the 
preceding  year.  Chlorination  equipment  was  re- 
ported out  of  service  by  eighteen  plants.  Repor- 
tedly, the  department  has  found  30-60%  of  the 
sewage-treatment    plants    have    serious    failures 
sometime    during    the    year.    The    State    Water 
Resources  Control  Board's  study  panel  responded 
to  this  well-documented  concern  by  recommend- 
ing legislation,  which  was  subsequently  adopted 
and  which  authorized  the  establishment  of  recla- 
mation criteria.  Two  intensive  studies  of  reclama- 
tion operations  were  conducted  in  order  to  deter- 
mine the  types  of  reliability  features  that  are  used 
and  where  controls  are  needed.  Proposed  reclama- 
tion criteria  are  directed  at  features  of  alarms, 
emergency  power  supply,  short-term  retention  and 
long-term    emergency    disposal,    stand-by   equip- 
ment and  multiple  units.  The  degree  of  reliability  is 
dependent  on  the  degree  of  public  exposure  to  the 
reclaimed  water.  (Biggs-Texas) 
W72-04222 


BIOLOGICAL-CHEMICAL  WASTEWATER 

TREATMENT, 

Neptune  Microfloc,  Inc.,  Corvallis,  Oreg. 
JohnR.  Stukenberg. 

Journal  Water  Pollution  Control  Federation,  Vol 
43,  No.  9,  September  1971.  p  1791-1806,  11  fig,  5 
tab,  23  ref. 

Descriptors:  'Activated  sludge,  'Lime,  'Coagula- 
tion, Chemical  precipitation.  Biochemical  oxygen 
demand,  Chemical  oxygen  demand,  Nutrients, 
Phosphates,  Color,  Cost  analysis.  Construction 
costs.  Tertiary  treatment,  'Waste  water  treat- 
ment, 'Biological  treatment,  Oregon. 
Identifiers:  'Chemical  treatment.  Combined  treat- 
ment, 'Corvallis  (Oreg),  Philomath  (Oreg). 

Laboratory  and  field  tests  of  a  combination  of  high 
rate  activated  sludge  (HRAS)-lime  coagulation 
wastewater  treatment  scheme  was  conducted  for  a 
period  of  one  year.  When  operating  on  a  raw 
wastewater  with  140  mg/1  BOD,  2.5  hr.  aeration 
HRAS  followed  by  lime  coagulation  produced  an 
average  effluent  BOD  of  4.3  mg/1.  Suspended 
solids,  COD,  color  and  phosphate  contents  of  the 
wastewater  were  also  efficiently  reduced,  result- 
ing in  a  readily  settleable  and  filterable  lime 
sludge.  Merits  of  the  system  included:  (1)  relative- 
ly high  effluent  quality  with  moderate  costs  as 
compared  with  other  tertiary  treatment  methods: 
(2)  stability  of  operation  with  a  70%  minimum 
BOD  reduction  guaranteed  by  the  coagulation  step 
alone;  (3)  comparatively  simple  operation,  (4) 
reduction  of  the  number  of  waste  sludge  streams 
to  be  handled  later;  (5)  flexibility  in  the  straight 
chemical,  or  straight  biological  treatment  can  be 
selected  with  carbon  adsorption  as  an  added  op- 
tion; and  (6)  the  process  can  be  easily  adapted  to 
existing  activated  sludge  plants.  Costs  for  a  10  mgd 
plant  averaging  95%  BOD  and  90%  COD  reduc- 
tions with  a  minimum  detention  time  of  1.5  hours 
are  S3. 3  million  for  construction  and  S. 18/1000  gal. 
of  operation.  (Lowry-Texas) 
W72-04224 

AN  UNCONVENTIONAL  APPROACH, 
Cornell,  Howland,  Hayes  and  Merryfield,  Corval- 
lis, Oreg. 


J.  L.  Graham,  and  J.  W.  Filbert. 

The  American  City,  Vol  85,  No.  10,  October  1970, 

p  72-75,  4  fig,  1  ref. 

Descriptors:  'Waste  water  treatment,  Municipal 
wastes,  Canneries,  'Aerobic  treatment,  Effluents, 
Biochemical  oxygen  demand,  Cost  comparison, 
Oregon,  Industrial  wastes,  'Treatment  facilities, 
♦Oxidation  lagoons,  Aeration. 
Identifiers:  'Dallas  (Oreg). 

The  city  of  Dallas,  Oregon  constructed  a 
completely  aerobic  wastewater  treatment  plant. 
Dallas  a  city  of  6,000  has  a  canning  plant  which  in- 
creased the  BOD  load  on  the  wastewater  treat- 
ment plant  by  a  factor  of  three  during  the  season. 
The  design  to  accommodate  this  wide  fluctuation 
includes  two  aeration  basins  (each  serviced  by 
four  25  hp  floating  aerators),  a  clarifier,  an  aerobic 
sludge  digestion  tank,  a  chlorine  and  two  sludge 
lagoons.  The  system  is  automated  wherever  possi- 
ble which  allows  the  plant  to  operate  24  hours  a 
day  with  operators  in  attendance  only  48  hours  a 
week.  The  plant  has  been  in  operation  for  six 
months  and  has  consistently  met  the  state  stan- 
dards of  20  mg/1  SS  and  20  mg/1  BOD.  A  conven- 
tional plant  of  the  same  size  would  have  cost 
5950,000  as  compared  to  the  actual  costs, 
S610.000,  of  this  design.  Operation  and  main- 
tenance costs  are  S20  per  million  gallons  versus  an 
estimated  S75  per  million  gallons  for  a  conven- 
tional design.  (Goessling-Texas) 
W72-04225 


STORM-WATER  RETENTION  CAN  WORK, 

Detroit  Metro  Water  Dept.,  Mich. 

G.  Ramus. 

The  American  City,  October  1970.  Vol  85,  No  10, 

p  68-69.  2  fig. 

Descriptors:  'Waste  water  treatment,  'Sewers, 
•Storm  drains,  Flow  control,  Rain  gages,  Flow 
measurement.  Data  collection,  Decision  making. 
Scheduling.  'Overflow,  Retention,  Michigan, 
Treatment  facilities.  Water  conveyance. 
Identifiers:  'Combined  sewers,  'Detroit  (Mich). 

The  City  of  Detroit,  Michigan  has  developed  a  S2.1 
million  system  to  assist  in  collecting  data  to  con- 
trol discharges  from  the  combined  municipal 
sewer  system  into  the  Rouge  and  Detroit  Rivers 
due  to  storm  water  runoff.  The  system  consists  of 
rainfall  gages  positioned  throughout  the  city  and 
along  the  incoming  path  of  storm  to  provide  an 
estimate  of  the  intensity  of  rainfall,  sewer  level 
gages  at  key  points  in  the  sewer  system  to  monitor 
the  ability  of  the  sewer  system  to  absorb  runoff, 
communications  and  a  computer.  Information 
from  the  sensors  is  supplied  to  a  central  control 
center  over  leased  telephone  lines,  where  it  is  con- 
verted from  analog  data  to  digital  information  and 
printed  onto  IBM  punch  cards.  At  the  present 
time,  control  operators  read  the  cards  and  act  on 
the  information  to  anticipate  overflow  situations, 
selectively  retain  sewage  in  the  system  for  later 
treatment  or  to  selectively  discharge  sewage  to  the 
rivers.  The  use  of  this  information  and  control 
system  over  the  past  year  has  enabled  the  city 
staff  to  learn  more  about  the  relationships  between 
rainfall,  sewage  levels  and  overflows  to  the  rivers 
and  it  has  provided  for  a  reduction  in  the  number 
and  volume  of  overflows.  Future  plans  call  for  the 
inclusion  of  a  digital  computer  in  the  system  to  aid 
in  decision  making.  (Goessling-Texas) 
W72-04226 

A  REVIEW  OF  THE  DECOMPOSITION  OF 
CELLULOSE  AND  REFUSE, 

Manhattan  Coll..  New  York. 

R.  W.  Regan,  and  J.  S.  Jeris. 

Compost  Science.  Vol  1 1 ,  No  1 ,  January-February 

1970.  p  17-20,  3  fig,  4  tab.  30  ref. 

Descriptors:  'Solid  waste,  'Municipal  wastes. 
'Biodegradation.  Sludge  disposal.  Pulp  wastes. 
Paper,  Cellulose.  Laboratory  tests.  Design,  Op- 
timization, Economics.  'Decomposing  organic 
matter,  Degradation  (Decomposition).  'Waste 
treatment.  Waste  disposal. 


Identifiers:  'Composting. 

The  use  of  composting  to  convert  organic  solid 
waste  into  a  fertilizer,  soil  conditioner  or  nutrient 
source,  is  a  topic  of  discussion  and  controversy. 
The  real  value  of  this  process  is  disposal  of  solid 
waste  with  the  production  of  a  usable,  non-objec- 
tionable and  hygenically  safe  residue.  While  much 
of  the  previous  research  on  the  composting 
process  is  generally  valid,  the  exceptionally  large 
percentage  of  paper  and  other  cellulolytic  material 
(up  to  70%)  in  today's  refuse  indicate  the  necessity 
for  additional  study.  In  recent  years  only  limited 
success  of  large  scale  composting  as  a  means  of 
solid  waste  disposal  has  been  reported.  The  prima- 
ry reason  for  the  lack  of  success  appears  to  be  the 
failure  to  use  scientific  knowledge  of  the  factors 
affecting  the  microbial  life  present  in  composting. 
Incorporation  of  these  factors  in  the  design  of  a 
composting  plant  could  lead  to  an  optimized 
process  for  treating  today's  highly  cellulolytic 
refuse.  When  the  economics  of  this  process  are 
established  on  a  rational  design  basis,  the  true 
potential  of  composting  municipal  refuse  should 
be  realized.  (Goessling-Texas) 
W72-04227 


NEW    EFFLUENT    PLANT    AT    SCHWEITZER 
MEETS  QUALITY  STANDARDS. 

Kimberly    Clark    Corp.,    Lee,    Mass.    Peter   J. 
Schweitzer  Div. 

Paper  Trade  Journal,  Vol  154,  No  47,  November 
23,  1970.  p  39.  2  fig. 

Descriptors:  'Pulp  wastes.  Pulp  and  paper  indus- 
try, Water  pollution  control,  Flocculation.  Chemi- 
cal precipitation.  Sedimentation.  Dewalenng. 
Sludge  disposal.  Industrial  wastes,  "Waste  water 
treatment,  Massachusetts.  'Treatment  facilities. 
'Standards. 
Identifiers:  'Suspended  solids,  'Lee  (Mass). 

A  complex  of  4  mills  in  Lee,  Massachusetts, 
producing  specialized  paper  products,  is  now  shar- 
ing a  centralized  waste  treatment  facility.  Approxi- 
mately 6  mgd  is  pumped  to  a  central  control  house 
for  sampling,  metering,  and  addition  of  flocculat- 
ing chemicals.  The  main  clarifier  underflow 
averages  1%  solids,  and  this  underflow  is  pumped 
to  a  thickener  for  concentration  to  3%  solids.  The 
Wc  sludge  is  fed  to  a  Bird,  solid  bowl  centrifuge  at 
75  gpm  and  dewalered  to  20%  solids,  with  solids 
recovery  averaging  90%.  The  system  yield  of  ap- 
proximately lOcu  yd  of  material  per  day  has  stimu 
lated  interest  in  re-use  rather  than  disposal  in  a 
landfill.  Based  on  the  success  of  this  plant.  ; 
similar  installation  is  being  constructed  at  anothei 
Schweitzer  mill.  (Lowry-Texas) 
W72-04228 


PULP  MILL  EFFLUENTS-WHAT  THEY  ARE 
AND  HOW  THEY  ARE  HANDLED  ANI 
TREATED, 

Kalamazoo  Associates.  Inc..  Mich. 

Anthony  J.  Palladino. 

Pulp  and  Paper.  Vol  44,  No  2.  February  1970.  | 

119-123.  42  ref. 

Descriptors:  'Pulp  wastes.  Pulp  and  Paper  indus 
try,  'Wood  wastes.  'Sulfite  liquors.  'Industna 
wastes,  Municipal  wastes.  Color.  Odors.  Lime 
Chemical  precipitation,  Farm  fractionation.  Ac 
tivated  carbon.  Sprinkler  irrigation.  Incineration 
Landfills.  'Waste  water  treatment. 
Identifiers:  Kraft  mill  effluents. 

Pulp  mill  wastes  are  difficult  to  handle  and  or  trea 
for  two  reasons:  ( 1)  the  high  shrinkage  attendant  t 
all  pulping  processes  causes  correspondingly  hig 
effluent  loads:  and  (2)  the  drastic  cooking  cond 
tions  which  result  in  extremes  in  effluent  pH.  coi 
rosiveness.  temperature,  color,  and  foaming  ter 
dencies.  Kraft  mill  effluents  have  responded  we 
to  biological  treatment,  but  residual  color  ha 
prompted  development  of  the  massive  uni 
precipitation  and  activated  carbon  color  removi 
techniques  for  color  removal.  Other  troublesom 
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jroblems  include  sulfite  mill  effluents,  semichemi- 
:al  pulp  mill  effs  well  as  fiber  losses  in  pulp  mill  ef- 
luents.  The  advantages  of  joint  treatment  with 
)ther  industrial  and  municipal  wastes  are 
>resented  along  with  a  review  of  trickling  filters, 
oam  fractionation  and  pre-aeration.  A  com- 
irehensive  listing  of  literature  dealing  with  these 
spects  is  also  presented.  (Lowry-Texas) 
V72-04229 


ERMINAL  WASTE  TREATMENT  AND 
LUDGE  DISPOSAL  METHODS, 

toor-Oliver,   Inc.,    Stamford,    Conn.,   Industrial 

/ater  Projects  Div. 

.  R.  Evans. 

aper  Trade  Journal,  Vol  154,  No  31,  August  3 

)70.p28-31,6fig. 

escriptors:  *Pulp  wastes,  Pulp  and  paper  indus- 
y,  Sludge  disposal,  Industrial  wastes,  Aerobic 
editions,  Activated  sludge,  Dewatering,  Cen- 
ifugation,  Filtration,  Sedimentation,  Coagula- 
jn,  Temperature,  Oxidation,  Incineration,  In- 
rumentation,  Cost  analysis,  *Waste  water  treat- 
ent,  'Waste  treatment,  "Heat  treatment, 
iludge  treatment. 

le  Farrar  Heat  Treatment  method  has  been 
:veloped  for  the  treatment  of  secondary  sludge, 
acuum  filtration  or  centrifugation  of  untreated 
idge  results  in  a  cake  of  only  15  to  20%  dry 
lids  even  after  an  expenditure  of  $15  per  ton  of 
y  solids  for  polymers.  Settling  tests  have  demon- 
ated  that  the  same  type  of  sludge,  after  heat 
:atment,  will  settle  by  gravity  of  25%  of  its 
iginal  volume,  and  can  be  centrifuged  to  35  to 
%  dry  solids  content  without  the  use  of  chemi- 
Is.  Recovery  of  solids  is  between  92  and  97%. 
ie  fluo-solids  incinerator  has  also  been 
veloped  to  handle  the  incineration  of  such 
idges  by  the  fluidized  bed  method.  This  type  of 
:ineration  is  (1)  simple  and  reliable;  (2)  able  to 
ndle  both  slurries  and  cakes;  (3)  allows  selection 
i  close  maintenance  of  bed  temperature;  (4)  has 
it  start-up  and  shut-down  characteristics  with  no 
wer  or  fuel  required  in  the  stand-by  mode;  (5) 
)vides  good  effluent  control;  and  (6)  is  easily  au- 
nated.  Cost  analyses  for  these  units  in  various 
nbinations  of  biological  treatment  methods  are 
rented.  (Lowry-Texas) 
'2-04230 


LLUTION  PROJECT  COMPLETED  AT  G-P'S 
)ODLAND,  MAINE  COMPLEX. 

argia-Pacific  Corp.,  Woodland,  Me. 

ier  Trade  Journal,  Vol  154,  No  42,  October  19 
O.p  56-57,  5  fig. 

icriptors:  'Pulp  wastes,  Pulp  and  paper  indus- 
*Bark,  'Color,  Wood  wastes,  'Waste  water 
itment.  Design  criteria,  Construction  costs, 
smical  precipitation,  Water  pollution  control' 
me,  'Treatment  facilities, 
ntifiers:  'Extended  aeration,  Kraft  mill  liquor 
oodland  (Maine). 

>rgia-Pacific  Corporation  completed  a  $5  mil- 
pollution  control  facility  at  their  Woodland, 
ne  complex  to  remove  settleable  solids,  bark 
s  and  color,  handle  sanitary  sewage,  and  pro- 
!  a  chemical  spill  collection  system.  The  facili- 
consisted  of  a  large  effluent  clarifier.  color 
oval  clarifier,  sanitary  sewage  treatment  plant, 
Kraft  mill  liquor  spill  recycling  system.  Sludge 
>  to  a  Komline-Sanderson  coil  spring  filter  to 
nickened  from  3  to  20%  solids,  drops  into  a 
z  press  to  be  concentrated  to  40  to  54%  solids 
is  then  conveyed  to  the  powerhouse  for  in- 
ration.  Lime  sludge  from  the  color  removal 
tier  is  sent  to  a  lime  kiln  after  dewatering,  and 
of  the  lime  is  recovered  for  re-use  while  the 
nic  matter  is  oxidized.  Sanitary  wastes  un- 
o  extended  aeration  and  chlorination,  and  the 
cle  system  prevents  upsets  from  kraft  liquor 
s.  (Lowry-Texas) 
-04231 


2020  VISION/2,   A   LOOK   AT  WASTEWATER 
DISPOSAL  50  YEARS  HENCE, 

G.  E.  Symons. 

Water  and  Wastes  Engineering,  Vol  7,  No  4  April 

1970.  p  66-69,  3  tab. 

Descriptors:  'Waste  water  treatment,  'Sewage 
treatment,  'Tertiary  treatment,  'Sewers,  Deter- 
gents, Domestic  wastes,  Digestion,  Freeze  drying, 
Oxidation,  Trickling  filters,  Effluents,  Pathogenic 
bacteria,  Biochemical  oxygen  demand,  Chemical 
oxygen  demand,  Sludge,  Carbon  dioxide, 
Methane,  Reverse  osmosis,  Analysis. 
Identifiers:  Centrifugal  force,  Flocculant  aids. 

The  possible  and  probable  developments  in  waste- 
water disposal  are  presented,  based  on  considera- 
tions of  developments  in  the  past  two  decades  and 
of  conditions  existing  today.  In  the  future,  the 
separation  of  storm  and  sanitary  sewers  will  come 
about.  This  separation  will  be  accomplished  partly 
by  the  installation  of  small  sanitary  sewers  operat- 
ing under  pressure  inside  of  combined  sewers,  as 
proposed  by  the  late  Dr.  Gordon  A  Fair.  Storm 
water  will  either  be  treated  in  a  separate  treatment 
plant  or  stored  in  large  underground  caverns.  The 
composition  of  wastewater  will  change  because  of 
further  changes  in  household  detergents  and  new 
products,  yet  to  be  invented.  Not  only  house-hold 
garbage  but  other  organic  wastes  may  be  ground 
and  discharged  into  the  sewers.  In  the  future  treat- 
ment of  wastewaters,  there  will  be  a  'marrying'  of 
currently  available  techniques  to  improve  overall 
treatment.  There  will  be  quicker  more  efficient 
removal  of  suspended  and  settleable  solids  and 
colloids    possibly    by    using    centrifugal    force. 
Freeze-drying  and  oxidation  of  solids  in  the  liquid 
stage  will  compete  with  high-rate  digestion.  All 
wastewater  treatment  processes  will  be  operating 
at  higher  rates.  Laboratory  techniques  will  become 
more  automated  and  more  instrumented.  Before 
any  new  dramatic  breakthroughs  can  be  attained 
three  problems  have  to  be  solved.  The  first  is  that 
of     hydraulic     loading     on     treatment     plants. 
Secondly,  there  is  the  concentration  of  substances 
to  be  removed  from  wastewater.  Finally,  in  the 
field  of  municipal  waste  treatment,  there  is  no 
profit  motive.  (Briggs-Texas) 
W72-04232 


PROJECTED  WASTEWATER  TREATMENT 
COSTS  IN  THE  ORGANIC  CHEMICALS  IN- 
DUSTRY (UPDATED). 

Datagraphics,  Inc.,  Pittsburgh,  Pa. 

Copy  available  from  GPO  Sup  Doc  for  $1  50- 
microfiche  from  NTIS  as  PB-206  429,  S0.95.  En- 
vironmental Protection  Agency  -  Research  and 
Monitoring,  Water  Pollution  Control  Research  Se- 
ries, July  1971.  161  p,  31  fig,  40  tab,  75  ref  EPA 
Program  1 2020  GND  07/71. 

Descriptors:  'Industrial  wastes,  'Chemical 
wastes,  'Waste  water  treatment,  'Cost  analysis, 
♦Construction  costs,  Operation  and  maintenance! 
Fertilizers,  Ureas,  Ammonia,  Sampling,  Growth 
rates,  Water  pollution  control,  'Operating  costs, 
Cost  trends,  'Forecasting. 

Identifiers:  'Organic  chemicals  industry,  Waste 
characterization. 

Data  from  53  organic  chemicals  plants  were  ob- 
tained and  formatted  according  to  an  Industrial 
Waste  Treatment  Practices  Data  Form.  For  this 
analysis,  the  organic  chemical  industry  was  as- 
sumed to  include  producers  of  cyclic  inter- 
mediates, dyes,  organic  pigments  (lakes  and 
toners),  and  cyclic  (coal  tar)  crudes;  organic 
chemicals  not  elsewhere  classified  portions  of  in- 
dustrial gases;  portions  of  agricultural  chemicals 
not  elsewhere  classified;  and  portions  of  fertil- 
izers. Only  organic  gases  were  included  from  the 
organic  gases  industry  and  only  ammonia  and  urea 
from  the  fertilizer  industry.  Projections  have  been 
based  upon  the  chemical  industry  data  in  the  1963 
and  1967  Census  of  Manufacturers  and  upon  data 
obtained  from  the  individual  plants.  Costs  of  treat- 
ment are  estimated  by  year  for  6  levels  of  treat- 
ment from  removal  of  gross  pollutants  to  100% 


removal  of  contaminants.  However,  total  costs 
given  are  for  the  construction  and  operation  of 
waste  treatment  facilities  for  the  industry  as  a 
whole  and  cannot  be  used  to  determine  costs  for 
individual  plants.  (Lowry-Texas) 
W72-04297 


A  COMPILATION  OF  COST  INFORMATION 
FOR  CONVENTIONAL  AND  ADVANCED 
WASTEWATER  TREATMENT  PLANTS  AND 
PROCESSES, 

Federal  Water  Pollution  Control  Administration, 
Cincinnati,  Ohio.  Water  Research  Lab 
R.  Smith. 

Available  from  NTIS  as  PB-206  430,  $3.00  in  paper 
copy,  $0.95  in  microfiche.  Advanced  Waste  Treat- 
ment Laboratory,  Research  Division,  December 
1967.  9  p,  29  fig,  23  ref.  EPA  Program  17090- 
12/67. 

Descriptors:  Waste  water  treatment,  'Costs, 
'Construction  costs,  'Operating  costs,  Operation 
and  maintenance,  Activated  sludge,  Trickling 
filter,  Coagulation,  Filtration,  Activated  carbon, 
Electrodialysis,  Aeration,  Chlorination,  Pipelines, 
'Treatment  facilities,  'Comparative  costs. 
Identifiers:  Primary  sedimentation,  Ammonia 
stripping,  Microstraining. 

The  cost  associated  with  building  and  operating 
wastewater  treatment  plants  or  individual  waste- 
water processes  has  always  been  difficult  to  esti- 
mate for  planning  purposes.  A  great  deal  of  infor- 
mation is  available  and  an  attempt  has  been  made 
to  assemble  this  information  in  one  place  using  a 
consistent  set  of  assumptions  and  omissions.  It  is 
hoped  that  this  will  prove  a  useful  working  docu- 
ment for  engineers  and  scientists  working  in  the 
field  of  wastewater  treatment.  Costs  for  conven- 
tional treatment  plants  include  those  for  primary 
sedimentation,  activated  sludge  and  trickling  filter 
plants.  Advanced  treatment  processes  considered 
in  this  collection  are:  solids  removal  by  coagula- 
tion and  sedimentation;  filtration  through  sand  or 
graded  media;  ammonia  stripping,  granular  carbon 
adsorption;     electrodialysis,     microstraining     of 
secondary    effluent;    aeration    of    secondary    ef- 
fluent;  chlorination   of  secondary   effluent;   and 
pipelines  for  ultimate  disposal.  Also,  added  are 
construction  costs  for  individual  equipment,  struc- 
tures and  consumable  items.  Costs  are  normalized 
to    June    1967    and    are    presented    as    national 
averages  to  allow  adjustment  of  these  figures  to 
reflect  current  cost  indices  and  local  situations. 
This  is  not  a  complete  consideration  of  the  sub- 
ject, but  is  a  compilation  of  a  very  large  amount  of 
data  in  one  document  and  in  a  form  suitable  for 
use  by  those  in  the  wastewater  treatment  field 
(Goessling-Texas) 
W72-04298 


PILOT  TREATMENT  OF  INDUSTRIAL-M- 
UNICIPAL WASTES  AT  DEEPWATER,  NEW 
JERSEY, 

Delaware  River  Basin  Commission,  Trenton  N  J 
Ralph  Porges. 

Preprint,  presented  at  44th  Annual  Conference  of 
Water  Pollution  Control  Federation,  Session  20 
No  5,  October  1971.  14  p,  4  fig,  1  tab,  3  ref. 

Descriptors:  'Municipal  wastes,  'Industrial 
wastes,  'Pilot  plants,  'Activated  sludge,  Ac- 
tivated carbon,  Aeration,  Adsorption,  Equaliza- 
tion, Neutralization,  Sedimentation,  Chlorination, 
Color,  Biochemical  oxygen  demand,  Dewatering, 
Sludge,  Costs,  Waste  water  treatment,  New  Jer- 
sey, 'Regions,  'Treatment  facilities. 
Identifiers:  Deepwater  (N.J.). 

The  Deepwater  Region  of  New  Jersey  has  been 
looked  upon  as  an  acceptable  area  for  regionalized 
wastewater  treatment  facilities.  An  estimated  $1 
million  pilot  plant  study  of  the  composited  wastes 
from  the  industries  and  the  municipalities  in  the 
area  was  suggested  and  greeted  with  enthusiasm 
by  the  industries  involved.  The  expenses  of  the 
pilot   plant   were   defrayed   by  a   3-year   Federal 
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Water  Quality  Administration  grant  of  $646,700, 
$75  000  from  the  Delaware  River  Basin  Commis- 
sion and  $656,300  from  the  industries  and  mu- 
nicipalities. Wastes  were  collected  by  tank  truck 
from  each  industry  and  composited  on  a  volume 
basis  proportional  to  flow  at  the  pilot  plant.  The 
pilot  plant  was  designed  to  provide  storage, 
equalization,  neutralization,  primary  clarification, 
aeration,  secondary  clarification  and  chlonnation. 
In  addition,  ancillary  processes  previously  and 
currently  being  evaluated  include  carbon  adsorp- 
tion, aerobic  sludge  digestion,  sludge  dewatenng, 
and  various  other  physical-chemical  treatment 
methods.  90%  BOD  removal  was  achieved  by  the 
activated  sludge  plant  but  persistent  color  was 
removed  only  by  activated  carbon  adsorption  (97 
%BOD  and  93%  color  removals).  (Lowry-Texas) 
W 72-04299 


iiSW 


BENTHAL        OXYGEN         DEMANDS        AND 
LEACHING  RATES  OF  TREATED  SLUDGES, 

James  A.  Mueller,  and  Walter  Jin-lungSu. 
Preprint,  presented  at  44th  Annual  Conference  of 
Water  Pollution  Control  Federation,  Session  18, 
No4,October6,  1971. 15  p,  15  fig,  8  tab,  13ref. 

Descriptors:  'Benthos,  'Oxygen  demand,  'Ac- 
tivated sludge,  'Oxidation,  Aerobic  conditions. 
Anaerobic  conditions,  Diffusion,  Leaching, 
Sludge  digestion.  Heat  treatment,  Water  quality 
control,  Waste  water  treatment,  'Sludge  treat- 
ment. 
Identifiers:  'Ocean  disposal,  'Wet  oxidation. 

Laboratory  tests  have  demonstrated  that  the 
benthal  oxygen  demands  and  nutrient  leaching 
rates  can  be  significantly  reduced  by  the  treatment 
of  the  sludge  before  disposal  at  sea.  Benthal  ox- 
ygen demand  reductions  of  about  50%  were  ob- 
tained by  either  heat  treatment,  low  pressure  wet 
oxidation,  or  digestion,  and  reductions  in  excess 
of  90%  were  obtained  by  intermediate  and  high 
pressure  wet  oxidation  of  the  sludge.  Anaerobic 
decomposition  in  the  lower  sludge  layers  signifi- 
cantly increased  the  benthal  oxygen  demands  of 
the  raw,  digested,  heat  treated,  and  low  wet  ox- 
idized sludges,  while  only  negligible  anaerobic 
decomposition  occurred  in  the  lower  sludge  layers 
of  the  intermediate  and  high  wet  oxidized  sludges 
during  the  45  day  study.  The  major  sludge  benthal 
oxygen  demand  was  shown  to  be  due  to  diffusion 
of  oxygen  into  the  sludges  where  it  was  utilized  in 
the  aerobic  surface  sludge  layers,  with  only  a  small 
portion  of  the  demand  attributable  to  oxidation  of 
leached  substances  in  the  supernatant.  For  the 
same  degree  of  volatile  solids  reduction,  the  wet 
oxidation  process  was  demonstrated  to  be  more 
efficient  than  sludge  digestion  in  reducing  benthal 
oxygen  demand.  (Lowry-Texas) 
W72-04300 

FATE  OF  ALUMINUM-PRECIPITATED 

PHOSPHORUS  IN  ACTIVATED  SLUDGE  AND 
ANAEROBIC  DIGESTION, 

Missouri  Univ.,  Rolla.  Dept.  of  Civil  Engineering. 
S.  G.  Grigoropoulos,  R.  C.  Vedder,  and  D.  W. 

Max-  .  ^    ■  „, 

Journal  Water  Pollution  Control  Federation,  Vol 
43,  No  12,  December  1971.  p  2366-2382,  11  fig,  2 
tab,  19ref. 

Descriptors:  'Waste  water  treatment, 
♦Phosphorus,  Nutrient  requirements.  Chemical 
precipitation.  Aluminum,  'Activated  sludge, 
♦Anaerobic  digestion,  Efficiency,  Effluents,  Ter- 
tiary treatment. 

The  removal  of  phosphorus  from  wastewater  is  an 
essential  step  in  reducing  the  nutrient  enrichment 
of  receiving  waters.  Phosphorus  removal  is  techni- 
cally feasible  by  biological  or  chemical  means  and 
can  be  accomplished  during  primary,  secondary  or 
tertiary  treatment.  Due  to  minimal  additional 
equipment  requirements,  chemical  precipitation  in 
the  activated  sludge  aeration  chamber  needs  little 
financial  investment  and  can  be  easily  imple- 
mented in  existing  plants.  Alum  and  sodium  alu- 


minate  have  been  found  to  be  effective  in  remov- 
ing high  percentages  of  influent  phosphorus.  A 
study  has  been  conducted  in  the  lab  and  in  the  field 
to  determine  the  fate  of  precipitated  phosphorus  in 
the  overall  waste  treatment  process.  Laboratory 
studies  using  continuous  flow  activated  sludge 
units  were  dosed  with  various  quantities  of  alum 
or  sodium  aluminate  to  determine  optimum  dose 
rates  and  removal  efficiency.  Field  studies  were 
conducted  to  verify  the  lab  results  and  to  produce 
waste  sludge  for  digestion  studies.  The  results  in- 
dicate that:  (1)  alum  and  sodium  aluminate  were 
capable  of  precipitating  phosphorus  depending 
upon  the  influent  concentration  and  the  dose  rate; 
(2)  aluminum  to  phosphorus  ratios  of  1.3  and  1.9 
were  found  optimum  for  alum  and  sodium  alu- 
minate respectively;  (3)  the  added  chemicals  did 
not  adversely  affect  treatment  efficiency;  (4)  the 
amount  of  sludge  greatly  increased  and  the  volatile 
fraction  decreased  when  the  chemicals  were 
added;  (5)  these  chemicals  did  not  degrade  anaero- 
bic digestion  and  the  aluminum  remained  in  the 
sludge.  (Goessling-Texas) 
W72-04301 

CHARACTERISTICS  OF  SEPARATED  STORM 
AND  COMBINED  SEWER  FLOWS, 

Weston  (Roy  F.),  Inc.,  Roslyn,  N.Y. 

John  A.  DeFlippi,  and  C.  S.  Shih. 

Journal  Water  Pollution  Control  Federation,  Vol 

43,  No  10,  October  1971.  p  2033-2058,  20  fig,  4  tab, 

3  r'ef . 

Descriptors:  'Storm  drains,  'Storm  runoff,  Flow 
rates,  Sampling,  Monitoring,  Analytical 
techniques.  Biochemical  oxygen  demand.  Chemi- 
cal oxygen  demand,  Microorganisms,  Organic 
loading,  Nutrients,  Rainfall  intensity.  Water  pollu- 
tion control,  'District  of  Columbia. 
Identifiers:  'Combined  sewers,  'Rainfall  dura- 
tions. Total  solids.  Suspended  solids. 

Separated  and  combined  sewers  in  the  District  of 
Columbia  were  sampled  at  5  minute  intervals  dur- 
ing rainfalls.  Total  flows  were  measured  with  a 
lithium  chloride  tracer  solution,  and  all  samples 
were  analyzed  for  BOD,  COD.  settleable  solids, 
total  solids,  suspended  solids,  volatile  suspended 
solids,  lithium,  total  coliform,  fecal  streptococci, 
total  phosphate,  total  nitrogen,  and  other 
nutrients.  Results  indicated  that  pollution  concen- 
trations in  combined  sewers  during  short  storms 
are  independent  of  rain-faU  intensity  but  increase 
with  discharge  rate  during  the  initial  flushing 
period.  Pollutant  concentrations  were  high  and 
remained  so  during  short  storms  but  dropped  after 
the  initial  flushing  period  for  long  storms.  Organic 
and  nutrient  concentrations  in  separated  storm 
sewers  were  one-third  those  of  combined  sewers. 
The  total  waste  loads  were  proportional  to  the 
length  of  dry  weather  between  storms.  Bac- 
teriological counts  varied  with  flow  rates  and 
peaked  in  the  initial  flushing  period.  (Lowry-Tex- 
as) 
W72-04302 

COLDW  ATER  CREEK  WASTEWATER  TREAT- 
MENT PLANT, 

Metropolitan  St.  Louis  Sewer  District,  Mo.  Cold- 
water  Creek  Wastewater  Treatment  Plant. 
J.  W.  Larson. 

Water  and  Wastes  Engineering.  Vol  7,  No  4,  April 
1970.  p  44-48,  3  fig.  3  tab. 

Descriptors:  'Activated  sludge,  'Waste  water 
treatment.  Settling  basin,  Aeration.  Chlonnation. 
Digester,  Pumps,  Missouri,  Design  criteria.  Ef- 
fluent, Piping  system.  Clay  pipe.  'Treatment 
facilities. 

Identifiers:  'Coldwater  Creek  (Mo).  'Comminu- 
tion. 'St.  Louis.  Suspended  solids.  Grit  basins. 
Diffusers. 

The  Coldwater  Creek  Wastewater  Treatment  Plant 
is  designed  to  serve  the  wastewater  treatment 
requirements  of  a  28.700  acre  watershed  which 
drains  naturally  to  the  Missouri  River.  Because  of 


the  area's  rapid  growth  and  because  Coldwater 
Creek  is  dry  most  of  the  year,  the  area  adjacent  to 
the  plant  and  downstream  requires  discharge  of  a 
high  quality  effluent.  Treatment  consists  of  grit 
removal    followed     by    communition,     primary 
settling,  aeration,  final  settling,  and  chlorination 
before  the  effluent  is  discharged  into  Coldwater 
Creek.  Primary  and  waste-activated  sludge,  some- 
times thickened,  is  pumped  into  digesters.  The 
digested  sludge   is  disposed  of  in  open   sludge 
storage  basins.  When  necessary,  digester  superna- 
tant can  be  returned  to  the  raw  sewage  flow  or  to 
the  aeration  basins  in  order  to  increase  the  solids 
loading.  Because  of  a  unique  design  feature,  the 
entire  flow  of  the  main  sewer  can  pass  through  the 
primary  settling  basins  without  any  bypassing  ex- 
cept in  dire  emergency.  Even  at  maximum  flow 
and  minimum  detention  time,  the  amount  of  solid* 
removal  in  the  basins  is  approximately  35  percent 
This  is  about  two  thirds  of  the  removal  at  nominal 
design  rating.  Digested  sludge  is  disposed  of  in 
four  storage  basins  or  lagoons  on  the  east  edge  of 
the  plant  site  which  cover  roughly  25  acres,  includ- 
ing 15  ft.  high  berms.  The  disposal  of  the  well- 
digested    sludge    has    been    without    any    odor 
nuisance.  Level  control  is  provided  by  gravity-de- 
canting excess  sludge  liquor  back  to  the  plant  in- 
fluent sewer.  (Biggs-Texas) 
W72-04303 

DESIGN  AND  OPERATION  OF  DISSOLVED- 
GAS  FLOTATION  EQUIPMENT  FOR  THE 
TREATMENT  OF  OILFIELD  PRODUCED 
BRINES, 

Shell  Oil  Co.,  Houston,  Tex. 

M.  C.  Sport. 

Journal  of  Petroleum  Technology,  Vol  22,  Augusi 

1970.  p  918-920,  3  fig. 

Descriptors:  'Waste  water  treatment,  'Oily  water 
Oil  wastes.  Oil  industry,  Economics,  Pilot  plants 
On-site     tests,     Data     collection,     'Separatioi 
techniques.  'Flotation. 
Identifiers:  *Dissolved-gas  flotation  equipment. 

To  minimize  the  possibility  of  polluting  State  o 
Federal  waters  in  the  Gulf  Coast  area.  Shell  Oi 
Company  is  currently  using  dissolved-gas  flotatioi 
as  a  method  of  treating  oilfield  brine  to  removi 
residual  oil  prior  to  disposal.  Two  methods  of  ga 
flotation  that  have  been  used  most  successfully  n 
treating  wastewater  are  vacuum  flotation  and  pres 
sure  flotation.  Because  of  the  higher  hydrauli 
loadings  obtainable  with  the  injection  of  gas  a 
elevated  pressures,  dissolved  gas  flotation  reduce 
the  size  of  facilities  otherwise  required  to  obtai 
water  of  acceptable  quality  for  disposal.  Current! 
Shell  has  six  dissolved-gas  flotation  systems  with 
total  capacity  of  250,000  BWPD  operating  in  th 
Gulf  of  Mexico.  Five  more  systems  to  provid 
treatment  for  an  additional  200,000  BWPD  ar 
being  installed  at  both  onshore  and  offshore  loci 
tions.  Twelve  additional  systems  are  in  th 
planning  stage  for  installation  in  the  immediate  fi 
ture  to  treat  an  estimated  365,000  BWPl 
Although  flotation  is  not  applicable  in  all  circun 
stances,  it  will  in  many  cases  provide  hot 
economical  and  dependable  separation.  (Goes: 
ling-Texas) 
W72-04304 


RE-USE  FACILITY  REHABILITATION, 

Dow  Chemical  Co..  Dalton,  Ga. 

James  B.Kaye.  _ 

Journal  of  the  American  Water  U  orks  Assoc 

tion    Vol  63,  No  10,  October  1971.  p  641-643,  1 

fig 

Descriptors:  'Synthetic  rubber.  'Industri 
wastes.  'Coagulation.  'Sedimentation.  "Wat 
reuse.  Desilting.  Dredging.  'Waste  water  ties 
ment,  'Treatment  facilities,  'Rehabilitation. 
Identifiers:  'Suspended  solids.  Alum.  Styren 
Butadiene. 

The  Dow  Chemical  Company's  Dalton.  Georj 
plant  uses  alum  coagulation  and  sedimentation 
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remove  synthetic  rubber  particles  from  process, 
coolant,  and  wash  waters  used  in  the  manufacture 
of  styrene-butadiene  latexes.  After  clarification, 
the  water  is  collected  in  a  9  million  gallon  reservoir 
for  subsequent  re-use  and  for  fire  protection.  The 
system  includes  collection  trenches,  and  primary 
settling  ponds  as  well  as  the  reservoir.  After  4  1/2 
years  of  continuous  operation,  the  flocculated 
rubber  settlings  began  to  limit  seriously  the  capaci- 
ty of  the  three  settling  ponds  and  a  fourth  pond 
was  constructed  to  be  used  while  cleaning  the 
other  ponds  one  at  a  time.  The  Mudcat,  a  pontoon 
mounted  dredge  with  an  augur  cutting  device  that 
feeds  slurried  settlings  to  the  suction  of  a  diesel- 
driven  trash  pump,  was  offered  for  use.  A  hydrau- 
lic boom  on  the  Mudcat  adjusts  to  cutting  layers  as 
deep  as  10  1/2  feet  below  the  water  surface.  Opera- 
tion was  successful  and  two  of  the  ponds  were 
cleared,  restoring  the  original  capacity.  Dow  hopes 
to  operate  another  5  years  before  the  3  active  pri- 
mary ponds  will  have  to  be  cleaned.  (Lowry-Tex- 
as) 
W72-04307 


A  SURVEY  OF  HOUSEHOLD  WASTE  TREAT- 
MENT SYSTEMS, 

General  Dynamics  Corp.,  Groton,  Conn.  Electric 

Boat  Div. 

I.  Bailey,  and  H.  Wallman. 

lournal  Water  Pollution  Control  Federation,  Vol 

*3,  No  12,  Dec  1971,  p  2349-2360.  3  fig,  4  tab,  15 

ref. 

Descriptors:  *Waste  water  treatment,  Septic 
tanks,  Cesspools,  Anaerobic,  Soil  disposal  fields, 
Aerobic  treatment.  Efficiencies,  Costs, 
Economics,  Domestic  wastes. 
Identifiers:  "Household  waste  treatment  units, 
Spiral  bio-filter. 

Approximately  one-third  of  the  60  million  in- 
dividual housing  units  in  this  country  depend  on 
ndividual  home  treatment  systems  for  wastewater 
iisposal.  Altogether,  these  units  serve  some  74 
nillion  people.  Individual  treatment  systems  can 
?e  found  nearly  everywhere.  The  home  built 
lecades  ago  in  the  country  where  cesspools  or 
■eptic  tanks  were  the  norm  suddenly  find  that  the 
:ity  has  grown  up  around  them.  New  subdivisions 
instructed  beyond  economic  extension  of  the 
nunicipal  sewer  system,  must  turn  to  home  treat- 
nent  systems  for  sewage  treatment.  The  conven- 
ional  septic  tank  and  newer  variations  are 
liscussed  and  estimated  treatment  efficiencies  are 
iresented.  Several  types  of  aerobic  treatment 
ystems  are  now  available  for  individual  home  use. 
rhese  systems  are  described  and  the  advantages 
is  well  as  disadvantages  are  presented.  The  names 
ind  addresses  of  companies  marketing  aerobic 
reatment  units  are  listed.  Costs  for  purchase,  in- 
tallation  and  operation  are  estimated.  This  is  a 
ield  that  requires  more  research.  The  city  cannot 
ifford  to  provide  sewers  to  everyone  in  the  sur- 
ounding  territory  and  as  water  quality  require- 
nents  become  more  demanding,  home  treatment 
mils  must  be  able  to  comply.  This  should  be  the 
ffort  of  an  interdisciplinary  team  to  permit  a 
letailed  survey  of  other  fields  for  technology  and 
Tocesses  to  help  meet  the  requirements  of  the  fu- 
ure.  (Goessling-Texas) 
V72-04308 


iNZYMATIC  PATTERNS  IN  TWO  DENITRIFY- 
NG  MICROBIAL  POPULATIONS, 

lational  Inst,  for  Water  Research.  Pretoria  (South 

ifrica). 

•  J.  DuToit,  D.  F.  Toerien,  and  T.  R.  Davies. 

Vater  Research,  Vol  4,  1970,  p  149-156.  I  fig,  4 

tb,  23  ref. 

•escriptors:  'Waste  water  treatment.  'Denitrifi- 
ation  Water  reuse,  'Nitrogen,  Phosphorus,  Car- 
on,  'Sewage  bacteria,  Sewage.  Algae,  Hydrogen 
)n  concentration,  Carbon  dioxide.  Nitrates, 
litrites,  'Enzymes. 

ientifiers:  'Glucose,  'Malate,  Citric  acid  cycle, 
ytochromes,  Phosphorylation,  Clycolysis. 


In  view  of  the  increased  attention  given  to 
denitrification  as  a  process  in  wastewater  renova- 
tion, it  was  necessary  also  to  study  the  microbiolo- 
gy and  biochemistry  of  the  microbial  populations 
active  in  this  process.  The  denitrifying  bacteria 
were  obtained  from  a  laboratory-scale,  denitrify- 
ing unit  receiving  the  supernatant  fluid  of  settled 
domestic  sewage.  To  ensure  that  an  actively 
denitrifying  population  would  be  used,  the  original 
population  was  enriched  in  a  suitable  medium. 
Glucose  and  malate  were  degraded  by  the  enriched 
denitrifying  cultures  with  an  accompanying 
decrease  in  nitrate  content.  Nitrate  accumulated 
towards  the  end  of  the  experiment  but  concentra- 
tions were  low  compared  to  the  amount  of  nitrate 
removed  in  both  cultures.  Both  cultures  were 
started  from  a  small  inoculum  of  only  1  ml  in  6.1. 
Within  36  hours  the  cultures  were  turbid  and 
growth  was  pronounced  after  80  hours  at  30  deg  C. 
Conclusions  were:  (1)  denitrification  took  place 
with  either  glucose  or  malate  as  the  source  of  car- 
bon, (2)  the  intermediary  metabolic  patterns  of  the 
two  cultures  were  different,  (3)  glucose  degrada- 
tion occurred  via  glycolysis,  the  pentose 
phosphate  shunt  and  the  citric  acid  cycle,  (4) 
degradation  of  malate  occurred  mainly  through  the 
citric  acid  cycle,  (5)  cytochromes  were  more  abun- 
dant in  the  malate  cultures  than  in  the  glucose  cul- 
ture. Substrate  phosphorylations  as  well  as  oxida- 
tive phosphorylation  appeared  to  occur  in  the  glu- 
cose culture,  but  only  oxidative  phosphorylation 
was  detected  in  the  malate  cultures.  (Biggs-Texas) 
W72-04309 


STRUCTURE  OF  EXOCELLULAR  POLYMERS 
AND  THEIR  RELATIONSHIP  TO  BACTERIAL 
FLOCCULATION, 

Ohio  State  Univ.,  Columbus.  Microbial  and  Cellu- 
lar Biology. 

B.  A.  Friedman,  P.  R.  Dugan,  R.  M.  Pfister,  and  C. 

C.  Remses. 

Journal  of  Bacteriology,  Vol  98,  No  6,  June  1969 
p  1328-1334.  13  fig,  23  ref. 

Descriptors:    'Bacteria,   Laboratory  tests,  Isola- 
tion, Microscopy,  'Electron  microscopy,  'FIoccu- 
lation,  Waste  water  treatment. 
Identifiers:  'Flocculent  growth  habit,  'Fibrils,  Ex- 
ocellular  polymers,  Polyelectrolytes. 

Several  gram-negative,  polarly  flaggellated  rods 
were  isolated  on  the  basis  of  their  flocculent 
growth  habit.  Some  of  the  ioslates  possessed  a 
capsular  matrix  which  is  composed  of  exocellular 
fibrils.  Other  isolates  did  not  appear  to  have  a  cap- 
sular matrix  when  examined  with  a  bright  field 
microscope  with  or  without  the  aid  of  strains. 
However,  these  latter  type  isolates  did  possess  ex- 
ocellular material  which  can  be  demonstrated  by 
adsorption  of  a  fluorescent  dye  under  an  ul- 
traviolet microscope.  Electron  microscopic  ex- 
amination demonstrated  that  the  exocellular 
material  around  all  isolates  examined  is  fibrillar. 
The  fibrils  were  susceptible  to  cellulase  although 
all  fibrils  did  not  appear  to  be  identical.  The  data 
suggest  that  bacteria  which  have  been  isolated  on 
the  basis  of  their  characteristic  flocculent  growth 
habit  all  possess  exocellular  fibrillar  polymers.  It  is 
postulated  that  the  exocellular  polymers  were 
responsible  for  the  flocculent  growth  habit  of  the 
bacteria,  and  that  the  process  of  bacterial  floccula- 
tion  produced  by  synthetic  polyelectrolytes  was 
essentially  the  same  as  that  caused  by  naturally 
produced  exopolymers.  (Goessling-Texas) 
W72-04310 


WASTEWATER  REDUCTIONS  IN  METAL 
FINISHING  OPERATIONS, 

Northeastern  Univ.,  Boston,  Mass.  Dept.  of  Civil 

Engineering. 

William  R.  Domey,  and  Robert  C.  Stiefel. 

Journal  Water  Pollution  Control  Federation,  Vol 

43,  No  12,  December  1971,  p  2441-2447.  12  fig,  5 

ref. 

Descriptors:  'Industrial  wastes,  'Heavy  metals, 
'Acids,  Cyanides,  Separation  techniques.  Ions, 
Baffles,  Conductivity,  Water  reuse.  Water  pollu- 


tion control,  'Waste  water  treatment,  Mas- 
sachusetts. 

Identifiers:  'Metal  finishing  wastes,  'Plating 
wastes,  'Flow  reduction,  Rinse  waters,  Counter- 
flow  rinsing. 

The  limited  size  of  the  physical  plants,  limited 
number  of  employees  available,  and  economic 
conditions  of  the  metal  finishing  operations  in 
Massachusetts  necessitated  development  of  a 
waste  treatment  scheme  that:  (1)  was  minimal  in 
size,  (2)  was  simple  and  economical  to  operate; 
and  (3)  was  dependable  and  safe  to  use.  Waste- 
water flow  rates  for  the  various  companies  ranged 
from  1000  to  100,000  gpd.  and  consisted  mainly  of 
rinse  waters  containing  heavy  metals,  acids,  and 
cyanides.  A  preliminary  step  to  treatment  of  the 
wastes  was  flow  reduction  to  reduce  treatment 
costs.  Counterflow  rinsing  techniques  as  well  as 
the  application  of  water  reuse  and  conductivity 
were  instituted  for  this  purpose.  Waste  flows  were 
reduced  by  as  much  as  90%,  and  consequently  it 
was  possible  to  design  small  batch-type  treatment 
systems  for  these  and  other  similar  firms  lacking 
both  available  space  and  capital  for  pollution 
abatement  operations.  (Lowry-Texas) 
W72-04311 


GET  THE  LEAD  OUT,  METHODS  FOR 
REMOVING  LEAD  FROM  PLANT  WASTE 
WATER  STREAMS, 

Sunflower  Army  Ammunition  Plant,  Lawrence, 
Kans. 

M.  A.  Kozak,  R.  J.  Baczuk,  and  G.  K.  Landram. 
Available  from  the  National  Technical  Informa- 
tion Service  as  AD  729049,  S3.00  in  paper  copy, 
SO. 95  in  microfiche.  Sunflower  Army  Ammunition 
Plant  Report  No  SUN  143-10,  August  2,  1971  72 
p.  15  fig,  7  tab,  8  ref. 

Descriptors:   'Industrial  wastes,  'Heavy  metals, 

Toxicity,    'Chemical    precipitation,    Lime,    'Ion 

exchange,      Resins,      Adsorption,      'Separation 

techniques,     Pilot     plants,     Feasibility     studies, 

Analytical  techniques,   'Waste  water  treatment, 

Kansas. 

Identifiers:  'Lead,  'Nitroglycerin. 

Two  approaches  to  the  problem  of  lead  removal 
from  the  effluent  of  the  Sunflower  Army  Ammuni- 
tion Plant  were  taken.  Pilot  plant  studies  were  con- 
ducted on  both  the  chemical  precipitation  method 
and  the  ion  exchange  process.  An  ion  exchange 
process  was  developed  with  the  capability  of 
reducing  lead  concentrations  to  well  below  the 
0.05  ppm  limit.  The  process  functioned  well  in  the 
presence  of  normal  hard  water'  metal  ions,  and 
also  thoroughly  removed  NC  and  2-NDPA  from 
the  effluent  streams,  while  remaining  unaffected 
by  dissolved  nitroglycerin.  Two  preliminary  plant 
designs,  complete  with  cost  estimates,  were  for- 
mulated for  the  ion  exchange  method  from  the  ac- 
cumulated data.  In  the  second  method,  lime  and 
ferric  salts  (ferric  chloride  and  ferric  sulfate)  were 
used  to  treat  blender  wastewater.  Lead  removals 
of  75-85%  were  achieved,  reducing  lead  levels  to 
as  low  as  0.30  ppm.  Overall  improvement  in  water 
quality  was  also  realized  with  this  system.  Based 
on  the  pilot  plant  results,  the  decision  was  made  to 
design  a  combination  of  the  two  systems,  rather 
than  to  use  either  one  separately.  The  bulk  of  the 
lead  removal  was  to  be  accomplished  by  the 
precipitation  method,  with  the  ion  exchange 
system  to  be  used  as  a  polishing  step.  No  full  scale 
operating  cost  projections  were  presented.  (Low- 
ry-Texas) 
W72-043I2 


DESIGN  OF  WASTEWATER  DISPOSAL 
SYSTEMS  FOR  INDIVIDUAL  DWELLINGS, 

Environmental  Health  Service,  College,  Alaska 
LeroyC.  Reid,  Jr. 

Journal  Water  Pollution  Control  Federation,  Vol 
43,  No  10,  October  197] ,  p  2004-2010.  4  fig,  2  tab, 
7  ref. 
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Descriptors:  *Waste  water  treatment,  *Design 
criteria,  'Laboratory  tests,  'Aeration,  Sedimenta- 
tion, Disinfection,  Chlorination,  Sludge,  Odors, 
Cost  analysis,  Electric  power  costs,  Operation  and 
maintenance,  'Waste  water  disposal,  Biochemical 
oxygen  demand,  Domestic  wastes,  Water  reuse. 
Identifiers:  'Suspended  solids. 

The  Aqua-reuse  wastewater  treatment  system  was 
developed  for  use  in  single-unit  dwellings.  The  unit 
operates  as  an  extended  aeration  system,  with  four 
separate  operations:  primary  aeration,  secondary 
aeration,  or  agglomaration,  sedimentation,  and 
chlorination.  These  functions  are  accomplished 
primarily  through  the  use  of  primary  and  seconda- 
ry aeration  chambers  controlled  by  the  use  of  an 
airlift  system,  plate  settlers,  and  a  chlorine  contact 
chamber.  A  laboratory  study  produced  informa- 
tion on  performance  of  the  plate  settlers  and  of  the 
unit  as  a  whole,  and  from  this  information,  a  full 
scale  300  gpd  plant  was  constructed.  This  plant 
was  operated  for  5  months  with  average  BOD  and 
suspended  solids  removal  efficiencies  of  96%. 
Another  advantage  of  the  system  was  increased 
life  of  the  drainfield,  due  to  the  low  suspended 
solids  content.  Sludge  disposal  is  required  semi- 
annually. The  unit  may  be  buried  in  the  ground  or 
installed  in  the  basement.  Airtight  construction  en- 
sures no  odor  problems.  Depending  on  geographic 
location  in  the  U.S.,  power  costs  will  range  from 
S0.04  to  S0.12/day  ($14.80  -  S43.80/year).  (Lowry- 
Texas) 
W72-04313 


TREATMENT  OF  COLD-MILL  WASTEWATER 
BY  ULTRA-HIGH-RATE  FILTRATION. 

Bethlehem  Steel  Corp.,  Pa.  Homer  Research  Lab. 

C.  R.  Symons. 

Journal  Water  Pollution  Control  Federation,  Vol 

43,  No  11,  November  1971,  p  2280-2286.  6  fig,  1 

tab. 

Descriptors:  'Industrial  wastes,  'Oil  wastes, 
'Emulsions,  Coagulation,  Flotation,  Skimming, 
•Filtration,  Diatomaceous  earth.  Pilot  plants. 
Hydrogen  ion  concentration,  Alkalinity,  Stream, 
'Waste  water  treatment. 

Identifiers:  'Suspended  solids.  Backwashing, 
•Steel  industry. 

Wastewater  from  cold  reduction  rolling  mills  con- 
tains both  floating  and  emulsified  oils  in  concen- 
trations up  to  700  mg/1,  and  suspended  solids  up  to 
250  mg/1.  Floating  oils  are  readily  removed  by 
skimming,  leaving  approximately  230  mg/1  of 
emulsified  oils  in  the  effluent.  To  meet  the  stan- 
dards of  15  mg/1  of  oil  and  40  mg/1  of  suspended 
solids  established  by  New  York  State  as  the  max- 
imum permissible  concentrations  in  industrial  ef- 
fluents discharged  to  boundary  waters,  several 
treatment  schemes  were  evaluated.  These  systems 
included:  (1)  acid  chemical  treatment  with  cold 
lime  neutralization;  (2)  solvent  extraction  in  an 
electrofining  precipitator:  (3)  alkaline  chemical 
treatment  followed  by  dissolved  air  flotation;  (4) 
UHR  filtration  alone  or  in  combination  with  filtra- 
tion through  diatomaceous  earth;  and,  (5) 
diatomaceous-earth  (DE)  filtration  in  a  pressure 
pre-coat  filter.  Pilot  scale  tests  demonstrated  that 
UHR  filtration  was  the  most  feasible  of  the 
methods  tested.  UHR  filtration  produced  effluents 
containing  less  than  20  mg/1  oil  and  30  mg/1 
suspended  solids.  The  addition  of  a  polyelectrolyte 
coagulant  aid  to  the  water  as  it  left  the  skimmer 
tank  further  reduced  oil  and  solids  to  less  than  15 
and  20  mg/1  respectively.  The  use  of  steam  during 
backwashing  prevented  the  buildup  of  oil  on  the 
filter  media.  The  backwash  volume  was  5%  of  the 
water  filtered.  (Lowry-Texas) 
W72-04314 


SPRAY    IRRIGATION    SYSTEM    FOR    TREAT- 
MENT OF  CANNERY  WASTES. 

Campbell  Soup  Co.,  Camden,  N.J. 

L.  C.  Gilde,  A.  S.  Kester,  J.  P.  Law,  C.  H.  Neeley. 

and  D.  M.  Parmelee. 


Journal  Water  Pollution  Control  Federation,  Vol 
43,  No  10,  October  1971,  p  2011-2025.  5  fig,  5  tab, 
7ref. 

Descriptors:  'Canneries,  'Industrial  wastes,  'Ter- 
tiary treatment,  Irrigation,  Adsorption,  Evapora- 
tion, Evapotranspiration.  Runoff,  Permeability, 
Phosphates,  Nitrates,  Land  reclamation,  'Soil 
conservation,  Water  quality  control,  'Waste  water 
treatment,  'Water  reuse,  Soils,  Ohio,  Texas,  'Ir- 
rigation systems. 

Identifiers:  Napoleon  (Ohio),  Paris  (Texas), 
'Spray  irrigation. 

Cannery  waste  volumes  of  up  to  3.6  mgd  have 
been  subjected  to  overland  flow  treatment  on  im- 
pervious soils  for  5  years.  Eroded  cotton  farms 
were  reconditioned  to  uniform  slopes  and  terraces 
for  treatment  purposes.  The  system  has  averaged 
99%  BOD  removal  and  is  capable  of  removing  90% 
of  the  applied  nitrates  and  phosphates.  Water 
balance  measurements  accounted  for  93%  of  the 
applied  water,  showing  18%  as  evaporative  losses, 
61%  as  runoff,  and  21%  as  percolating  through  the 
soil.  Hay  was  grown  and  harvested  from  the 
disposal  site,  and  was  found  to  be  superior  in 
quality  and  preferred  by  cattle  over  other  local 
grasses.  Analyses  demonstrated  that  nitrogen  and 
phosphorus  contents  were  nearly  double  those  of 
average  hay  crops,  and  crude  protein  content 
ranged  up  to  23%.  Quantitative  and  qualitative  stu- 
dies of  the  microbial  flora  in  the  soil  were  also  car- 
ried out.  revealing  an  average  microorganism 
population  6  times  that  of  normal  soils.  The  system 
consistently  equaled  or  bettered  tertiary  treatment 
by  other  methods  while  also  representing  an  excel- 
lent soil  conservation  practice.  (Lowry-Texas) 
W72-04315 


THERE   ARE  SOME  ANSWERS   TO  TEXTILE 
POLLUTION, 

Warnaco,  Inc.,  Ashaway,  R.I. 

Harold  J.  Northup. 

Textile  Chemist  and  Colorist,  Vol  2,  No  15,  Julv 

29,  1970,  p  255-261.  8  fig,  5  tab,  23  ref. 

Descriptors:  'Textiles,  'Industrial  wastes,  'Waste 
water  treatment.  Pulp  wastes,  Biodegradation, 
Lagoons,  Trickling  filters.  Sedimentation,  Aera- 
tion, Odors,  Dissolved  oxygen.  Alkalinity. 
Hydrogen  ion  concentration.  Color.  Nutrients. 
Activated  carbon.  Water  pollution  control. 
Biochemical  oxygen  demand. 
Identifiers:  *Equalizalion,  "Dye  wastes. 

The  main  problems  confronting  most  textile 
plants,  with  regard  to  waste  treatment,  are  organic 
wastes,  alkalinity,  and  nutrients,  as  well  as 
aesthetic  effects.  Companies  have  reacted  in  all 
extremes  to  the  problem,  from  completely  ignor- 
ing the  problem  until  forced  to  act.  to  over-react- 
ing to  the  point  of  over-extending,  and  ultimately 
failure.  A  survey  of  15  major  textile  producers 
revealed  that  eight  of  them  were  obtaining  BOD 
reductions  in  excess  of  95%,  three  were  obtaining 
BOD  reductions  of  90%  or  more,  and  two  w  ere  ob- 
taining reductions  in  excess  of  85%.  The  various 
treatment  methods  used  by  the  manufacturers  in- 
cluded: (1)  bioaeration  without  primary  settling 
and  sludge  digestion,  with  settling  of  the  effluent 
and  sludge  recycle:  (2)  oxidation  ponding;  (3) 
mechanical  aeration;  and.  (4)  chemical  precipita- 
tion. Other  processes  for  use  in  specific  cases  in- 
cluded reduction  of  waste  liquid  volume,  through 
conservation  and  reuse,  reduction  of  process 
chemicals,  recovery  and  reuse  of  chemicals, 
process  modifications,  good  housekeeping,  and 
substitution  of  chemicals.  The  trend  today  is  to  en- 
courage the  use  of  biodegradable  substances  wher- 
ever possible  in  the  manufacture  and  treatment  of 
textiles.  The  Ruhr  River  is  cited  as  an  example  of 
pollution  control  that  has  safeguarded  the  purity  of 
a  river  receiving  municipal  and  industrial  wastes 
from  an  equivalent  population  of  3  million  people. 
Problems  posed  by  various  types  of  wastes,  and 
disposal  methods  are  discussed  and  evaluated. 
(Lowrv-Texas) 
W72-04316 


PERSPECTIVES  ON  WASTEWATER  TREAT- 
MENT PROCESSES-PHYSICAL-CHEMICAL 
AND  BIOLOGICAL, 

Environmental    Protection    Agency,    Cincinnati, 
Ohio.  Advanced  Waste  Treatment  Research  Lab. 
Edwin  F.  Barth. 

Journal  Water  Pollution  Control  Federation,  Vol 
43,  No  11,  November  1971,  p  2189-2194.  1  fig,  5 
tab,  2  ref. 

Descriptors:  'Waste  water  treatment,  'Optimiza- 
tion, 'Operations  research.  Industrial  wastes.  Mu- 
nicipal wastes.  Research  and  development, 
Biodegradation,  Tertiary  treatment,  Design 
criteria,  Planning,  Water  quality  control. 
Identifiers:  'Individual  design.  Discharge  require- 
ments. 

Several  years  of  observation  of  biological  treat- 
ment processes  and  physical-chemical  treatment 
processes  have  prompted  the  judgement  that 
physical-chemical  treatment  processes  will  not 
replace  biological  treatment  but  complement  it. 
Advanced  methods  are  expected  to  add  new 
dimensions  to  the  capacity  to  treat  wastes  of  all 
kinds.  An  example  of  the  development  of  nitrogen 
removal  and  control  is  presented.  Nitrogen 
removal  processes  are  capable  of  producing  a 
completely  nitrogen  free  effluent.  However,  the 
requirements  of  each  situation  are  different,  and  in 
many  cases  only  a  nitrified  effluent  is  required  for 
discharge.  It  becomes  obvious  through  this  and 
other  examples  that  the  real  objective  in  waste- 
water treatment  is  intelligent  unit  process  selection 
to  obtain  optimum  systems  of  treatment  to  meet 
the  individual  and  varied  requirements  for  effluent 
discharge.  (Lowry-Texas) 
W72-04317 


TREATMENT    OF    WASTES    FROM    A    SOLE 
LEATHER  TANNERY. 

Cincinnati  Univ.,  Ohio. 

J.  David  Eye.  and  Lawrence  Liu. 

Journal  Water  Pollution  Control  Federation,  Vol 

43,  No  11,  November  1971,  p  2291-2303.  10  fig.  1 

tab,  12  ref. 

Descriptors:  "Industrial  wastes,  'Oxidation 
lagoons.  "Chemical  precipitation.  Lime.  Coagula- 
tion. Biochemical  oxygen  demand.  Odors.  Disin- 
fection, Chlorination,  Foaming,  Cost  analysis, 
"Waste  w  ater  treatment. 
Identifiers:  "Tanneries.  "Hides,  Suspended  solids. 

Pilot  plant  and  full-scale  treatment  studies  extend- 
ing over  a  3  year  period  were  conducted  in  an  at- 
tempt to  develop  a  feasible  waste  treatment 
procedure  for  tannery  wastes.  Waste  characteriza- 
tion studies  revealed  that  about  70%  of  the  total 
pollutional  load  discharged  initially  was  contained 
in  3  or  4  waste  streams  comprising  only  30%  of  the 
total  volume  of  wastes  discharged.  A  waste  reduc- 
tion program  was  instituted,  including  conserva- 
tion, reuse,  and  process  changes.  The  remaining 
liquid  wastes  were  segregated  and  pretreated  at 
pom  of  origin.  In  a  full  scale  system.  10  mg/1  of 
anionic  polyelectrolyte  gave  optimum  removal 
(about  90%)  of  suspended  lime  particles,  while 
BOD  reductions  of  the  other  wastes  in  biological 
treatment  lagoons  were  70  to  90%.  Odors  arising 
from  treatment  of  beamhouse  wastes  were  con- 
trolled by  addition  of  tan  liquors,  but  a  decrease  in 
BOD  reduction  efficiency  also  resulted.  Foaming 
problems  were  partly  controlled  by  high  pressure 
jets  and  disinfection  was  achieved  with  30  mg/l 
chlorine.  Capital  cost  was  $40,000.  and  operating 
costs  were  reported  as  S15.000/year  for  the  800 
hide/day  tannery's  treatment  system.  (Lowry-Tex- 
as) 
W72-04319 


USE  OF  POLYELECTROLYTES  IN  TREAT- 
MENT OF  COMBINED  MEAT-PACKING  AND 
DOMESTIC  WASTES. 

South  St.  Paul  Wastew  ater  Treatment  Plant.  Minn. 
K.  D.  Larson.  R.  E.  Crowe.  D.  A.  Maulw  urf .  and 
J.  L.  Witherow. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 
Waste  Treatment  Processes — Group  5D 


tirnal  Water  Pollution  Control  Federation  Vol 
,  No  11,  November  1971,  p  2218-2228.  8  fig,  7 
). 

iscriptors:  'Industrial  wastes,  'Coagulation, 
aboratory  tests,  Municipal  wastes,  Separation 
ihniques,  Flocculation,  Sedimentation,  Chemi- 
precipitation,  Feasibility  studies,  Cost  analy- 
,  Labor,  Electric  power  costs,  Construction 
>ts,  "Waste  water  treatment,  Domestic  wastes. 
■ntiliers:  *Meat  packing  wastes,  'Ferric 
oride,  'Polyelectrolytes,  Suspended  solids, 
nt  treatment. 

tests  of  numerous  coagulants  were  conducted 
:he  South  St.  Paul  Wastewater  Treatment  Plant 
select  chemicals  for  full  scale  testing.  Influent 
the  plant  consisted  of  90%  meat  packing  waste 
1  10%  municipal  waste,  which  was  treated  by 
kling  filter,  and  subjected  to  anaerobic  sta- 
zation  in  a  stabilization  pond.  A  dual  system  of 
ric  chloride  followed  by  the  addition  of  a  high- 
lecular-weight  polymer  was  demonstrated  to  be 

most  effective  in  reducing  suspended  solids, 

I  thereby  reducing  the  overload  on  the  filter. 
;  system  decreased  SS  concentrations  by  100 

II  and  BOD  concentrations  by  140  mg/1,  leaving 
uent  concentrations  of  120  mg/1  and  540  mg/1 
pectively.  Primary  flocculation  by  the  ferric 
aride  produced  a  small  voluminous  floe  that 
>  further  increased  in  size  by  the  secondary 
xulation  of  the  organic  polyelectrolyte  produc- 
a  settleable  precipitate.  Full  scale  application 
ts  of  the  dual  chemical  system  of  approximate- 
50.045/1000  gallons  of  waste  treated  were  di- 
:d  as:  (1)  71%  chemicals;  (2)  15%  construction; 
12%  labor;  and  (4)  2%  for  utilities.  These  costs 
in  addition  to  the  normal  operating  costs  of  the 
iting  facilities.  (Lowry-Texas) 

2-04322 


JDGE  DIGESTION  PRACTICES  ON  OAHU, 

WAII, 

vaii     Univ.,     Honolulu.     Water     Resources 

earch  Center. 

ng-rong  Chen,  and  Reginald  H.  F.  Young. 

hnical  Report  No.  52,  September  1971.  20  p,  7 

5  tab,  27  ref. 

criptors:  'Anaerobic  digestion,  Biological 
tment,  'Sludge  digestion,  Organic  loading, 
idge  treatment,  Aerobic  treatment,  'Waste 
er  treatment,  'Hawaii,  Filtration,  Activated 
ge,  'Treatment  facilities,  Efficiencies, 
itifiers:  Oahu  (Hawaii). 

racteristics  and  treatment  efficiency  of  the 
ge  digestion  facilities  at  four  sewage  treatment 
ts  of  the  City  and  County  of  Honolulu,  one 
»  at  Kaneohe,  Kailua  (both  secondary  treat- 
t-trickling  filter  plants),  and  Pearl  City  (prima- 
reatment),  which  utilize  anaerobic  digestion 
ems  and  the  fourth  at  Mililani  (secondary 
tment-activated  sludge),  which  utilizes  an 
bic  digestion  system  were  studied  over  a  two- 
It  period  at  each  plant.  Included  in  the  study 
:  both  raw  and  digested  sludges.  Overall 
Its  indicate  that  the  digestion  systems  were 
ating  generally  within  accepted  ranges  for 
meters  tested.  The  Kaneohe  plant  had  a 
tile  solids  reduction  of  64  percent,  solids  re- 
on  time  of  143  days,  and  methane:  carbon 
ide  gas  yield  percentage  of  67:33.  The  Kailua 
t  had  a  volatile  solids  reduction  of  30  percent, 
Is  retention  time  of  32  days,  and  methane:  car- 
dioxide  gas  yield  percentage  of  66:34.  The 
1  City  plant  had  a  volatile  solids  reduction  of 
ercent,  solids  retention  time  of  10  days  and 
lane:  carbon  dioxide  gas  yield  percentage  of 
5.  The  Mililani  plant  had  a  volatile  solids 
ction  of  49  percent  with  a  sludge  age  of  36 
•  It  was  concluded  that  the  three  anaerobic 
ition  systems  were  operating  satisfactorily 
•ugh  not  at  optimum  efficiency. 
-04350 


For  primary  bibliographic  entry  see  Field  05F. 
W72-04402 


SLUDGE     CONDITIONING     BY     POLYELEC- 
TROLYTES, 

Fylde  Water  Board,  Blackpool,  (England). 
For  primary  bibliographic  entry  see  Field  05F. 
W72-04403 


CARTER  AUTOMATIC  BELT-FILTER  PRESS. 

Carter  (Ralph  B.)  Co.,  Hackensack,  N.J. 

Technical  Publication,  4  p,  5  fig,  2  tab. 

Descriptors:     'Dewatering,     Sludge     treatment, 
Operation,  Costs,  'Waste  water  treatment,  Indus- 
trial wastes,  Municipal  wastes,  Filters. 
Identifiers:     'Filter    press,    Pressure    filtration, 
Polymers. 

The  design  principles  and  general  operation  of  a 
filter  press  to  dewater  municipal  and  industrial 
wastes  are  described.  The  filter  media  is  a  multi- 
composition  coarse  mesh  fabric.  Polymers  bridge 
the  solid  particles  and  accelerate  dewatering  in  a 
pretreatment  sequence.  The  pressure  for  filtration 
is  adjustable.  Maximum  pressure  should  be  the 
point  where  sludge  cake  is  retained  on  the  filter 
belt  and  floe  particles  are  not  broken.  Destroyed 
floe  particles  can  pass  the  fabric  or  clog  the  filtra- 
tion media.  Equations  describe  dewatering  in  the 
drainage,  press,  and  shear  zone.  Industrial  sludges 
and  twenty  municipal  sludges  were  dewatered  by 
filter  press  in  Germany.  Data  are  tabulated  for  raw 
sludges,  primary  digested  sludges,  and  mixed 
digested  sludges  from  primary  and  secondary 
sewage  treatment.  These  data  include:  sludge  and 
presscake  moisture  content;  water  removed; 
sludge  and  dry  solids  throughput;  flocculant  cost; 
power  consumption;  attendance  time;  and  total 
operating  cost.  In  England,  data  were  tabulated  for 
domestic  and  industrial  waste,  including  phar- 
maceutical and  brewery  waste.  Limited  cost  data 
compare  filter  pressing  to  sand  bed  drying  and 
vacuum  filtration  of  specific  wastes.  (Nardozzi- 
AWWA) 
W72-04404 


THE  DISPOSAL  OF  W  ASHWATER  SLUDGE  BY 
FREEZING, 

Fylde  Water  Board,  Blackpool  (England). 
For  primary  bibliographic  entry  see  Field  05F. 
W72-04405 


THE  DISPOSAL  OF  SLUDGE  BY  THE  FREEZ- 
ING AND  THAWING  PROCESS, 

Fylde  Water  Board,  Blackpool  (England). 
For  primary  bibliographic  entry  see  Field  05F. 
W72-04406 


SLUDGE  DEWATERING  BY  FREEZING, 

Environmental    Protection    Agency,    Cincinnati, 

Ohio.  Office  of  Water  Programs. 

For  primary  bibliographic  entry  see  Field  05F. 

W72-04407 


DEWATERING      OF     WATER      TREATMENT 
ALUM  SLUDGE  BY  CENTRIFUGATION, 

Pen  wait  Corp.,  Warminister,  Pa. 

For  primary  bibliographic  entry  see  Field  05F. 

W72-04408 


DGE  DISPOSAL  BY  PRESSING, 

e  Water  Board,  Blackpool,  (England). 


OPERATIONAL     AND     EXPERIMENTAL     EX- 
PERIENCE   AT    DAER    WATER    TREATMENT 
WORKS,    WITH    SPECIAL    REFERENCE    TO 
THE  USE  OF  ACTIVATED  SILICA  AND  THE 
RECOVERY  OF  ALUM  FROM  SLUDGE, 
Lanark  County  Water  Dept.  (Scotland). 
For  primary  bibliographic  entry  see  Field  05F. 
W72-04409 


THE    ROLE    OF    POLYELECTROLYTES    IN 
WATER  AND  WASTE  TREATMENT, 

Hercules,  Inc.,  Wilmington,  Del.  Environmental 

Services  Div. 

For  primary  bibliographic  entry  see  Field  05F. 

W72-04411 


FILTER   PLANT   INCLUDES   WASTE   TREAT- 
MENT, 

Baker  (Michael)  Jr.,  Inc.,  Rochester,  Pa. 
For  primary  bibliographic  entry  see  Field  05F. 
W72-04412 


THE  DISPOSAL  OF  SLUDGE  FROM  WATER 
TREATMENT  PLANTS, 

Fylde  Water  Board,  Blackpool  (England). 
For  primary  bibliographic  entry  see  Field  05F 

W72-04413 


SOME  SOLUTIONS  TO  SLUDGE  TREATMENT 
PROBLEMS  AT  FISHMOOR  TREATMENT 
PLANT, 

Fylde  Water  Board,  Blackpool  (England). 
For  primary  bibliographic  entry  see  Field  05F. 

W72-04414 


THE  PROBLEM  OF  SLUDGE  DISPOSAL  AT 
THE  ARNFIELD  TREATMENT  PLANT 
(MANCHESTER  CORPORATION  WATER- 
WORKS), 

Manchester  Corp.  (England).  Waterworks  Dept. 
K.  A.  Sankey. 

Journal  of  the  Institution  of  Water  Engineers,  Vol. 
21,  No.  4,  p  367-378,  June  1967.  4  fig. 

Descriptors:  'Dewatering,  Freezing,  Costs,  Filtra- 
tion, 'Sludge  treatment,  Waste  treatment,  Treat- 
ment facilities,  'Sludge  disposal. 
Identifiers:  'Filter  pressing,  Wedge-wire  filtra- 
tion, Rotary-vacuum  filtration,  Arnfield  Treat- 
ment Plant  (England). 

Several  sludge  dewatering  processes  are  syste- 
matically evaluated  at  the  Arnfield  Treatment 
Plant.  Conclusions  on  optimum  sludge  concentra- 
tion and  hydraulic  capacity,  bed  covering,  draining 
and  drying  cycle,  layering  effects,  mechanical 
cleaning,  and  design  criteria  are  presented  for 
wedge  wire  sludge  filtration.  Experimentation  with 
a  diatomaceous  earth  precoating  of  a  rotary- 
vacuum  filter  on  a  lime  conditioned  sludge  was 
promising.  Preliminary  determinations  for  filter 
pressing  included  the  degree  of  preconditioning, 
effluent  quality,  cycle  time,  and  cake  disposal 
problems  for  this  process.  Conditioned  sludges 
were  more  easily  dewatered  than  untreated 
sludges.  Hydrated  lime  was  a  good  conditioner. 
Slow-stirring  thickening  did  not  enhance  dewater- 
ing characteristics  significantly.  Capital  and 
running  costs  are  tabulated  for  wedge-wire  and  ro- 
tary-vacuum filtration,  filter  pressing,  and  freez- 
ing operations.  Filter  pressing  appeared  most 
economical.  A  discussion  of  system  parameters  in- 
cluding cake  discharge,  automation,  downtime, 
and  cloth  life  is  presented  for  the  filter  press.  The 
final  design  incorporated  lime  conditioning,  provi- 
sion for  slow-stirring  thickeners,  and  a  semi-auto- 
matic press.  The  press  supernatant  will  be 
recovered.  (Nardozzi-AWWA) 
W72-04416 


W  ATER  PLANT  SLUDGE  TREATMENT, 

Havens  and  Emerson,  Ltd.,  East  Patterson,  N.J. 
For  primary  bibliographic  entry  see  Field  05F. 
W72-04417 


SOLUBLE  PHOSPHATE  REMOVAL  IN  THE 
ACTIVATED  SLUDGE  PROCESS  -  A  TWO 
YEAR  PLANT  SCALE  STUDY, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Civil  Engineering. 

D.  A.  Long,  J.  B.  Nesbitt,  and  R.  R.  Kountz. 
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Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5D — Waste  Treatment  Processes 


Paper  presented  at  the  26th  Annual  Purdue  Indus- 
trial Wa.te  Conference,  May  4-6,  1971.  33  p,  9  fig, 
4  tab,  12  ref.  EPA  Program  17010  EIP  05/71. 

Descriptors:    'Activated    sludge,    'Waste    water 
treatment,   'Phosphates,   'Phosphorus,   'Sludge, 
'Sludge  digestion,  Eutrophication,  Nitrification, 
Nutrients,  Chemical  precipitation,  Digestion. 
Identifiers:  'Aluminum  salts. 

Sludges  containing  aluminum  phosphorus 
precipitates  from  an  activated  sludge  wastewater 
treatment  plant  were  digested  in  a  high  rate 
digester.  Sodium  aluminate  and  liquid  alum  were 
used  to  precipitate  the  phosphorus  from  the  waste- 
water. Analyses  on  both  raw  and  digested  sludges 
showed  that  once  precipitated  from  the  waste- 
water and  incorporated  into  a  sludge  the 
phosphorus  did  not  redissolve  while  undergoing 
anaerobic  digestion.  Most  of  the  soluble 
phosphorus  in  both  the  raw  and  digested  sludges 
was  in  the  orthophosphate  form,  and  the  addition 
of  the  inorganic  aluminum  phosphorus  complexes 
did  not  adversely  affect  the  anaerobic  digester. 
High  concentrations  of  soluble  aluminum  ion  did 
not  appear  in  the  anaerobic  digester,  and  the  use  of 
alum  for  phosphorus  removal  caused  no  additional 
hydrogen  sulfide  production  during  sludge 
digestion.  Analyses  also  indicated  the  addition  of 
aluminum  compounds  enhanced  the  dewatering 
properties  of  the  raw  sludges.  (EPA  abstract) 
W72-04419 


ECONOMIC  AND  INSTITUTIONAL  ANALYSIS 
OF  WASTEWATER  RECLAMATION  AND 
REUSE  PROJECTS, 

Leeds,  Hill  and  Jewett,  Inc.,  San  Francisco,  Calif. 
H.  O.  Banks,  A.  J.  Inerfield,  C.  G.  Wolfe,  D.  L. 
Tucker,  and  P.  G.  Harris. 

Available  from  NTIS,  Springfield,  Va.  22151  as 
PB-206  522,  S3.00  in  paper  copy,  S0.95  in 
microfiche.  Report  14-31-0001-3177,  December 
1971.  171  p,  23  fig,  10  tab,  207  ref,  append.  OWRR 
C-1912(No.3177)(l). 

Descriptors:  'Water  reuse,  'Optimization, 
'Economic  feasibility,  'Institutional  constraints, 
'Reclaimed  water.  Waste  water  treatment,  'Cost 
allocation,  Economics,  Evaluation,  California, 
Water  supply,  Potable  water,  Water  quality, 
Waste  disposal. 

Identifiers:  Contra  Costa  County  (Calif),  'Con- 
sumer costs. 

Methodology  was  developed  for  selecting  the  op- 
timum size,  configuration,  and  timing  of  a  waste- 
water reclamation  project  jointly  undertaken  by  a 
waste  disposal  and  water  supply  agency.  The 
procedure  is  also  applicable  to  reclamation  pro- 
jects undertaken  by  a  single  agency  having  both 
waste  disposal  and  water  supply  functions.  A 
separate  procedure  was  developed  for  allocating 
project  costs  between  disposal  and  supply  func- 
tions, and,  if  the  project  includes  recreation,  to 
that  function  as  well.  The  optimization  and  cost  al- 
location procedures  are  most  completely 
developed  for  reliable,  direct  use  reclamation  pro- 
jects producing  a  non-potable  supply.  Guidelines 
are  included  for  analyzing  interruplible  projects 
and  those  producing  potable  supplies.  Suggestions 
are  also  included  for  suitable  institutional  arrange- 
ments which  would  be  necessary  for  joint  reclama- 
tion projects  to  operate  efficiently.  A  basic  con- 
sideration in  the  analysis  of  economic  feasibility  of 
wastewater  reclamation  projects  must  be  an 
evaluation  of  the  costs  borne  by  consumers  of  in- 
ferior quality  water.  The  report  discusses  this  sub- 
ject in  depth  and  presents  some  representative 
consumer  cost  data.  The  report  also  discusses 
quantity  and  quality  requirements  for  various  uses 
of  reclaimed  water,  and  presents  information  on 
the  methods,  efficiencies,  and  typical  costs  of 
various  reclamation  processes.  An  extensive 
bibliography  is  included. 
W72-04420 


SOLID  W  ASTES  SCHEMES  SIFTED, 

J.  H.  Prescott,  and  J.  E.  Browning. 


Chemical  Engineering,  Vol.  77,  No.  11,  May  18, 
1970.  p  80-82,  3  fig. 

Descriptors:  'Solid  wastes,  'Salvage  value, 
•Waste  disposal.  Incineration,  Landfills,  Trans- 
portation, Economic  feasibility,  Technical  feasi- 
bility. 

Identifiers:  'Recycling,  'Pyrolysis,  'Carboniza- 
tion, 'Hydrogenation. 

At  the  2nd  Waste  Utilization  Symposium,  held  in 
Chicago,  March  18-19,  1970,  solid  wastes  were 
characterized  as  our  only  growing  resource  by 
Hollis  M.  Dole,  U.S.  Department  of  The  Interior. 
Senator  Caleb  Boggs  called  solid  wastes,  "Amer- 
ica's largest  industry,'  at  National  Industrial  Solid 
Waste  Management  Conference  held  in  Houston, 
Texas  on  March  24-26,  1970.  During  these  con- 
ferences methods  of  salvage  and  reclamation  of 
usable  materials  from  solid  wastes  were  reviewed 
and  discussed.  Salvage  was  shown  to  be  declining 
due  to  increased  costs  and  failing  markets.  Pyroly- 
sis, carbonization  and  hydrogenation  were 
discussed  and  the  possibilities  of  these  processes 
to  alleviate  the  solid  waste  crisis  discussed.  Some 
of  these  methods  show  promise  but  the  overall 
tenor  of  the  meetings  was  that  little  actual  progress 
had  been  made  on  resolving  the  solid  waste 
problem  in  an  economical  manner.  The  general 
feeling  was  that  perhaps  the  problem  was  much 
more  difficult  than  first  anticipated.  (Goessling- 
Texas) 
W72-04422 


ELIMINATING  OR  DISPOSING  OF  INDUSTRI- 
AL SOLID  W  ASTES, 

Dow  Chemical  Co.,  Midland,  Mich. 

R.G.Novak. 

Chemical  Engineering,  Vol.  77,  No.  21,  October  5, 

1970.  p  79-82,  4  fig. 

Descriptors:  'Solid  wastes,  'Waste  disposal,  'In- 
dustrial wastes.  Chemical  wastes,  'Incineration, 
'Landfills,    Management,    Pollution    abatement, 
Resources.  Economics,  Cost  analysis,  Michigan. 
Identifiers:  'Midland  (Mich). 

The  solid  wastes  program  at  the  Midland  Division 
of  the  Dow  Chemical  Company  places  stress  first 
on  eliminating  or  reducing  the  solid  wastes  leaving 
the  generating  area,  and  second,  on  disposal  of  the 
remaining  wastes  in  a  manner  that  will  not  create 
immediate  or  long  term  pollution  problems.  The 
first  part  of  this  program  is  based  on  a  company 
wide  commitment  to  identify  the  most  economical 
means  of  achieving  zero  wastes.  Once  fully  ac- 
cepted, this  part  of  the  solid  wastes  program  will 
reduce  the  magnitude  of  the  wastes  to  be  treated 
by  the  second  element  of  the  program.  The  waste 
disposal  section  consists  of  five  incinerators  of 
varying  capacities  and  capabilities  backed  up  by  a 
200  acre  sanitary  landfill.  The  waste  load  is  cur- 
rently 650,000  gal/mo  of  liquid  residues,  500  drums 
(55  gal)/mo.  that  contain  miscellaneous  liquid 
residues,  and  about  20,000  cu.yd./mo.  of  refuse  for 
disposal.  Liquid  residues  are  stored  by  category  in 
receiving  tanks  until  they  can  be  incinerated. 
These  liquids  are  blended  to  provide  optimum 
burning  characteristics.  Refuse  is  incinerated  with 
drum  quantities  of  tars.  Refuse  and  other  wastes 
that  cannot  be  incinerated  and  the  residues  of  in- 
cineration are  landfilled  on  site.  It  is  company  pol- 
icy that  hazardous  or  unusual  wastes  be  complete- 
ly identified  by  the  individual  creating  the  wastes. 
These  people  are  also  required  to  participate  in 
determining  the  disposal  steps  to  be  used.  The 
solid  wastes  program  is  a  growing  and  flexible  one, 
and  requires  careful  attention  to  short-range  and 
long-range  objective.  (Goessling-Texas) 
W72-04424 


SOME  NOTES  ON  REUSE, 

Cornell,  Howland,  Hayes  and  Merryfield,  Corval- 

lis,  Oreg. 

L.  G.Suhr 

American  Water  Works  Association  Journal.  Vol 

63,  No  10,  October  1971.  p  630-633.  1  fig,  2  tab. 


Descriptors:  'Municipal  wastes,  'Water  reuse, 
'Tertiary  treatment,  Industrial  water,  Recreation 
facilities,  Activated  sludge.  Lime,  Coagulation, 
Sedimentation,  Adsorption,  Activated  carbon, 
Chlorination,  Laboratory  tests,  Bacteria,  Viruses, 
Groundwater  recharge,  Water  quality  control, 
•Waste  water  treatment,  •Standards. 
Identifiers:  Dissolved  solids,  Windhoek  (So. 
Africa). 

Wastewater  reclamation  has  been  and  is  being  suc- 
cessfully practiced  at  various  locations  in  the 
world  for  various  purposes.  Installations  in  the 
United  States  are  primarily  concerned  with 
providing  sufficient  treatment  as  to  prevent 
further  pollution  of  water  supplies,  to  augment 
supplies  of  recreational  water,  and  to  provide 
groundwater  barriers  to  salt  water  intrusion.  In 
South  Africa,  however,  water  shortages  have  dic- 
tated that  waste  water  reclamation  be  the  least  ex- 
pensive method  of  supplying  1/3  of  the  municipal 
water  to  the  City  of  Windhoek.  Water  at  Wind- 
hoek, and  at  the  U.  S.  installations  consistent!) 
surpasses  USPHS  standards  and  WHO  standards 
for  drinking  water  quality.  A  system  similar  to  the 
one  at  Windhoek  is  being  planned  for  Daspoort. 
Pretoria,  and  the  City  of  Denver,  Colorado  is 
planning  a  water  re-use  facility  for  initially  indus- 
trial but  eventually  municipal  water  supply.  It  is 
obvious,  therefore,  that  the  technology  exists  foi 
the  total  elimination  of  pollution,  and  the  capabili- 
ty of  supplying  the  entire  world  with  pure  water 
What  remains  is  to  institute  refinements  to  lowei 
the  cost  and  improve  the  tests  and  controls  aoc 
education  to  increase  the  public  acceptability  ol 
reclaimed  water.  (Lowry -Texas) 
W72-04425 


SINGLE-STAGE  LIME  CLARIFICATION  Oi 
SECONDARY  EFFLUENT, 

Robert  A.  Taft  Water  Research  Center.  Oncin 

nati,  Ohio.  Advanced  Waste  Treatment  Researcl 

Lab. 

E.  L.  Berg,  C.  A.  Brunner,  and  R.  T.  Williams. 

Water  and   Wastes   Engineering,   Vol  7,  No  3 

March  1970.  p  42-46,  7  fig,  1  tab,  6  ref. 

Descriptors:  •Effluent,  'Lime,  •Activated  sludge 
Turbidity,  Chlorination.  Flocculation.  Filters 
Sludge,  Sedimentation,  Hydrogen  ion  concentra 
tion.  Absorption,  Phosphates,  Chemical  precipila 
tion,  Alkalinity.  'Waste  water  treatment. 
Identifiers:  *Lime  clarification,  *Suspende< 
solids.  Hydroxypatite. 

The  lime  clarification  system  of  phosphorus  an< 
suspended  solids  removal  consists  of  a  single-stati 
upflow  clarifier,  two  dual-media  filters,  siorag' 
tanks  for  backwash  water  and  sludge,  and  sludgi 
drying  beds.  The  clarifier  consists  of  three  zones 

(1)  a  primary  reaction  zone  where  rapid  mixing  o 
secondary  effluent,  lime  slurry,  and  sludge  occurs 

(2)  a  secondary  reaction  zone  which  directs  tin 
flow  down  through  the  sludge  blanket;  (3)  a  sedi 
mentation  zone.  Monthly  averages  of  suspendei 
solids  concentrations  for  secondary  and  clarifie 
effluents  for  a  one  year  period  were  43.5  and  16. 
mg/1  respectively,  while  the  sludge  removed  froii 
the  clarifier  averaged  2.8  percent  solids.  It  wa 
established  that  a  clarifier  effluent  containing  1 
mg/1  could  be  obtained  w  hile  operating  at  pH  9.i 
Clarification  at  a  pH  of  9.5  also  produced  averag 
phosphate  concentrations  of  2.3  and  1.7  mg/l  fo 
clarifier  and  filtered  effluents,  while  the  averag 
phosphate  concentrations  at  pH  10  "  were  1.5  am 
.36  mg/1.  The  cost  for  lime  clarification  of  seconds 
ry  effluent  based  upon  a  100  mgd  plant  operatin 
at  pH  9.5  was  estimated  at  6.2  cents  per  1000 gal 
Ions  of  product  water.  The  cost  estimate  did  no 
reflect  sludge  disposal  costs,  however,  ihes 
figures  were  comparable  to  other  forms  of  clarifi 
cation.  (Biggs-Texas) 

W72-04426 


THE  CHANGING  NATURE  OF  TEXTIL1 
PROCESSING  AND  WASTE  TREATMEN 
TECHNOLOGY, 

Clemson  Univ..  S.  C.  Dept  of  Textiles 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 
Waste  Treatment  Processes — Group  5D 


hn  J.  Porter. 

:xtile  Chemist  and  Colorist,  Vol  2,  No  19,  Sep- 

mber  23,  1970.  p  330-333,  4  fig,  19  ref. 

:scriptors:  'Textiles,  *Waste  water  treatment, 
ndustrial  wastes,  Flexibility,  Municipal  wastes, 
anning,        Biochemical        oxygen        demand, 
((degradation,  Resins,  Water  quality  control, 
tntifiers:  'Polymers,  'Synthetic  fibers. 

ie  use  of  man-made  fibers,  polymers,  and 
lishes  by  the  textile  industry  is  increasing  at  a 
aid  rate.  With  new  developments  in  processes 
d  materials  has  come  an  increasing  resistance  to 
gradation.  Treatment  schemes  which  were 
trkable  in  the  past,  such  as  joint  treatment  of 
[tile  wastes  with  municipal  wastes,  are  being 
tmoded  by  increasing  inertness  of  the  textile 
istes.  In  the  future,  indications  are  that  waste 
earns  from  different  processing  operations  will 
ve  to  be  isolated  and  treated  by  either  chemical 
biological  methods  as  a  separate  entity.  This  ap- 
>ach  will  allow  industry  more  latitude  in  its  cho- 
of  chemicals  and  processes,  since  the  treat- 
:nt  scheme  will  be  tailored  to  the  particular  ef- 
ent.  Two  important  considerations  for  the  con- 
uction  of  a  waste  treatment  plant  are  the  cost 
J  availability  of  land.  As  waste  chemicals 
:ome  harder  to  degrade  biologically,  longer  re- 
ition  times  will  be  needed  for  their  degradation 
the  treatment  plant.  However,  chemicals  that 
s  resistant  to  degradation  may  be  removed  from 
:  stream  by  absorption  on  the  sludge  formed  by 
■logical  degradation.  In  some  cases  this  will  be 
isfactory,  but  more  data  is  needed  to  substan- 
te  the  effectiveness  of  this  method.  In  addition, 
ts  have  demonstrated  the  inadequacy  of  the 
ndard  BOD  test  for  evaluating  the  pollutional 
id  contained  in  non-biodegradable  material, 
tal  carbon  analyses  are  therefore  recommended 
giving  a  more  comprehensive  assessment  of  the 
e  situation.  (Lowry-Texas) 
72-04427 


IYSICAL  CONDITIONING  OF  ACTIVATED 
UDGE  FLOC, 

lifornia  Univ.,  Berkeley, 
nny  S.  Parker,  Warren  J.  Kaufman,  and  David 
ikins. 

lrnal  Water  Pollution  Control  Federation,  Vol 
No  9,  p  1817-1833,  September  1971.  14  fig,  6 
i,  25  ref. 

scriptors:  'Activated  sludge,  'Flocculation, 
fixing,  'Sludge  treatment,  Particle  size,  Aera- 
n,  Turbulence,  Design  criteria,  'Waste  water 
atment,  California. 

intifiers:  'Floe  break-up,  'Aggregation, 
spended  solids.  Clarification. 

tivated  sludge  was  obtained  from  an  activated 
dge  plant  at  the  Sanitary  Engineering  Research 
boratory  at  California  University  and  subjected 

laboratory  scale  investigations  of  the  floe 
:akup.  Aeration  rates  were  controlled  to  approx- 
ate  the  turbulence  conditions  found  in  a  typical 
l-scale  plant.  Four  series  of  bioflocculation  ex- 
•iments  were  conducted  to  obtain  data  for 
dges  with  a  variety  of  loading  rates  and  mean 
dge  ages.  Analysis  of  optimum  particle  sizes 
1  shearing  rates  demonstrated  that  activated 
dge  conditioning  typically  provided  in  activated 
dge  plants  is  not  optimum  for  secondary  clarifi- 
ion.  Significant  improvements  in  effluent  clari- 
were  obtained  by  inserting  a  mildly  stirred  floc- 
ator  immediately  before  secondary  clarifica- 
n,  providing  a  favorable  environment  for  ag- 
gation  and  encouraging  further  incorporation  of 

dispersed  solids  into  the  floe  at  only  a  modest 
it  increase.  Although  pilot  studies  are  desirable 

specific  sludges,  it  should  be  possible  to  use 
pirical  coefficients  presented  to  estimate  plant 
■formance.  (Lowry-Texas) 
'2-04429 


W  DIRECTIONS  FOR  WASTEWATER  COL- 
CTION  AND  DISPOSAL, 

rth  Carolina  Univ.,  Chapel  Hill. 
nielA.Okun. 


Journal  Water  Pollution  Control  Federation,  Vol 
43,  No  1 1 ,  p  2171-2180,  November  1971.  19  ref. 

Descriptors:  'Municipal  wastes,  'Tertiary  treat- 
ment, 'Water  reuse,  Industrial  water,  Land  recla- 
mation, Irrigation,  Analytical  techniques,  Cost 
analysis,  Water  quality  control,  Engineering  edu- 
cation, Personnel,  Research  and  development, 
Waste  water  treatment. 

An  increasing  number  of  problems  is  developing  in 
finding  new  applications  for  renovated  waste- 
water. Most  authorities  in  the  United  States  agree 
that  at  the  present  stage  of  development,  mu- 
nicipal wastewater  treatment  plant  effluent  can 
not  be  monitored  and  controlled  closely  enough  to 
be  considered  a  safe  source  of  potable  water.  Con- 
siderable upgrading  of  virus  and  chemical  detec- 
tion and  removal  devices  is  necessary  before  such 
use  is  considered.  However,  reclaimed  water  has 
many  applications  in  industrial,  agricultural  and 
recreational  uses.  Many  projects  are  presently  in 
operation  which  recycle  treated  municipal  wastes 
for  industrial  uses.  Studies  are  also  underway  to 
determine  the  feasibility  of  using  certain  non-pota- 
ble waters  in  the  home  in  a  separate  system.  To  en- 
sure continuance  of  these  and  other  programs  will 
require  increasing  numbers  of  young  and  talented 
engineers,  and  steps  are  currently  being  taken  to 
ensure  that  such  manpower  as  is  needed  will  be 
available.  (Lowry-Texas) 
W72-04430 


SLUDGE     HANDLING     AND     DISPOSAL     IN 
TROPICAL  DEVELOPING  COUNTRIES, 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand). 

M.  B.  Pescod. 

Journal  Water  Pollution  Control  Federation,  Vol 

43,No4,p555-570,  April  1971.  12  fig,  8  tab,  5  ref. 

Descriptors:  'Sludge  disposal,  'Sludge  treatment, 
'Oxidation  lagoons,  'Anaerobic  digestion,  De- 
watering,  Evaporation,  Drainage,  Temperature, 
Precipitation,  Pilot  plants,  Laboratory  tests,  Mix- 
ing, Design  criteria,  'Waste  water  treatment. 
Identifiers:  'Solids  loading,  'Night  soil. 

Literature  reviews  and  laboratory  studies  at  the 
Asian  Institute  of  Technology  have  demonstrated 
that  anaerobic  digestion,  lagooning,  and  sandbed 
drying  are  the  most  suitable  sludge  handling 
methods  now  and  in  the  near  future  for  use  in  trop- 
ical developing  countries.  Anaerobic  digestion  of 
nightsoil  or  primary  sludge  in  the  tropics  will 
proceed  at  temperatures  near  30  deg  C  with  no 
supplemental  heating,  gas  production  will  be  high, 
and  optimal  detention  times  of  10  days  will  be 
common.  Thorough  mixing  will  allow  loading  rates 
to  be  as  high  as  4.5  g  VS/day/liter  of  active  digester 
volume.  Septic  tank  sludge  will  not  normally 
require  digestion  after  collection  in  tropical  en- 
vironments. For  concentration,  air  drying  on  sand 
beds  was  shown  to  produce,  at  bed  loading  rates 
between  67.5  and  475  kg  dry  solids/year/sq.  meter, 
a  dried  cake  containing  35%  solids.  Sludge  applica- 
tion depths  of  20  cm  were  recommended  as  likely 
to  give  maximum  bed  loading.  Most  water  will  be 
removed  by  drainage,  assisted  by  slight  evapora- 
tive losses.  Drying  lagoons  were  less  efficient  in 
dry  season  solids  handling,  and  failed  altogether 
during  the  wet  season.  Rational  design  criteria  are 
needed  for  these  areas,  but  since  little  has  been 
done,  such  information  is  not  available.  Much 
work  must  be  done  to  build  up  a  background  of  in- 
formation to  aid  in  the  development  of  the 
developing  countires.  (Lowry-Texas) 
W72-04432 


THE  CASE  FOR  ADVANCED  WASTE  TREAT- 
MENT, CIRCA  1971, 

Engineering-Science,  Inc.,  Washington,  D.C. 
Harvey  F.  Ludwig. 

Water  and  Sewage  Works,  Vol  118,  No  12,  p  406- 
407,  December  1971.  1  ref. 

Descriptors:  'Research  and  development, 
'Planning,  'Financing,  Costs,  Flexibility,  On-site 
investigations,  'Tertiary  treatment,  'Waste  water 
treatment.  Water  quality  control. 


Increasing  public  demands  for  action  in  the  pollu- 
tion control  field,  particularly  in  tertiary  treat- 
ment, have  caused  all  available  funds  to  be 
pressed  into  service  to  build  traditional  type  treat- 
ment plants.  Obviously,  traditional  installations 
are  not  the  answer  for  protecting,  let  alone 
enhancing  the  receiving  water  quality.  The  big 
boom  in  treatment  plant  construction  has  caused 
servere  shortages  in  research  and  development 
funds,  so  much  needed  new  developments  have 
not  been  forthcoming.  Estimates  are  that  these 
new  developments  in  order  to  become  reality,  will 
require  a  research  effort  ten  times  that  of  the 
present  level.  While  new  construction  should  scar- 
cely be  halted,  parallel  programs  in  research  and 
planning  are  essential  for  long-term  gain.  Perhaps 
for  every  $10  spent  in  construction,  SI  should  be 
spent  for  research  and  $1  spent  for  planning  in  an 
attempt  to  eventually  solve  the  problem  without 
unreasonable  expenditure.  (Lowry-Texas) 
W72-04434 


LOW-COST  WAYS  OF  STABILIZING  LIQUID 
AND  SOLID  ORGANIC  WASTES, 

Snell  (John  R.)  Engineers,  Inc.,  Lansing,  Mich. 
J.  R.  Snell. 

Water  and  Wastes  Engineering,  Vol  7,  No  5,  p  54- 
57,  May  1970.  2  fig. 

Descriptors:  'Waste  water  treatment,  'Activated 
sludge,  'Aeration,  Costs,  Incineration,  'Anaero- 
bic digestion,  Pressure,  Biochemical  oxygen  de- 
mand, Design  criteria,  Roofing  materal,  Illinois, 
Waste  disposal,  'Oxidation  lagoons,  'Organic 
wastes,  Liquid  wastes,  Solid  wastes. 
Identifiers:  'Aerobic  digestion,  'Clarifier,  Com- 
post, Vinyl,  'Contact  aeration,  Agitation, 
Suspended  solids,  Thickening,  'Chicago. 

The  wastewater  treatment  lagoon  has  been 
generally  accepted  as  a  low-cost  approach  to 
waste  treatment,  but  odors  caused  by  this  process 
sometimes  cause  problems.  The  contact  aeration 
process  may  be  designed  at  one  half  to  two  thirds 
the  cost  of  the  standard  activated  sludge  process 
and  accomplish  the  same  degree  of  treatment.  The 
Chicago  Sanitary  District  expects  to  save  about 
two  thirds  of  the  cost  of  incinerating  their  solid 
waste  by:  (1)  thickening  the  sludge,  (2)  digesting  it 
anaerobically;  (3)  pumping  it  through  a  pipeline, 
first  50,  then  150  miles,  with  final  disposal  by  land 
reclamation.  Further  modifications  of  the  com- 
posting method  have  also  been  developed  to  give 
much  greater  savings.  Work  has  been  done  on  a 
low-cost  approach  to  the  anaerobic  digestion 
process  for  either  the  settled  solids  or  the  total 
waste.  Four  lagoons,  averaging  more  than  two 
acres  each  were  designed  and  built,  and  each 
lagoon  was  covered  with  a  30  mil.  thickness  of 
vinyl  or  rubber  to  keep  oxygen  out  and  odors  and 
gases  in.  In  addition,  several  workable  low-cost  al- 
ternatives to  the  conventional  clarifier  have  been 
found.  The  most  promising  is  a  'tube'  clarifier 
made  of  smooth  corrugated  sheets  of  fiberglass 
roofing,  held  on  about  3-to-4  inch  centers  at  60 
degrees  to  the  horizontal.  These  and  other  waste 
treatment  problems  will  continue  to  be  subject  to 
cost  and  technology  breakthroughs  as  research 
and  experience  progresses.  (Biggs-Texas) 
W72-04435 


DISPOSAL  OF  SLUDGE  FROM  ACID  MINE 
WATER  NEUTRALIZATION, 

West  Virginia  Univ.,  Morgantown.  Dept.  of  Civil 

Engineering. 

Show- Jong  Yeh,  and  Charles  R.  Jenkins. 

Journal  Water  Pollution  Control  Federation,  Vol 

43,  No  4,  p  679-688,  April  1971.  12  fig,  4  tab,  5  ref. 

Descriptors:  'Acid  mine  water,  'Neutralization, 
'Land  reclamation,  'Mine  wastes,  'Sludge 
disposal,  Domestic  wastes,  'Dewatering,  'Filtra- 
tion, Vacuum  drying,  Laboratory  tests,  Hydrogen 
ion  concentration,  Nutrients,  Growth  rates, 
Design  criteria,  'Waste  water  treatment,  Pennsyl- 
vania. 

Identifiers:  'Mine  spoil,  Thickening,  Mount  Mor- 
ris (Pa.). 
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Group  5D — Waste  Treatment  Processes 


The  parameters  used  in  the  design  of  a  thickener,  a 
vacuum  filter,  and  a  sand  drying  bed  for  dewater- 
ing  and  disposal  of  acid  mine  water  neutralization 
sludge  were  determined  using  bench-scale  labora- 
tory setups.  Thickening  followed  by  sand  drying 
was  demonstrated  to  offer  a  reasonable  process  in 
dewatering  the  neutralization  sludge,  but  vacuum 
filtration  was  unsuccessful  since  the  high  com- 
pressibility of  the  sludge  caused  a  reduction  of 
filter  loading  rates.  The  addition  of  neutralization 
sludge  and/or  domestic  wastewater  sludge  to  mine 
spoil  raised  the  pH  to  the  7.0  to  8.0  range,  but  the 
mixture  of  neutralization  sludge  and  mine  spoil 
showed  signs  of  nutrient  deficiency  and  stunted 
growth.  With  45%  mine  spoil,  equal  amounts  of 
neutralization  sludge  and  domestic  wastewater 
sludge  produced  a  higher  yield  of  plants,  indicating 
the  potential  use  of  such  a  mixture  in  strip  mine 
land  reclamation.  (Lowry-Texas) 
W72-04436 


CHROMATE  REMOVAL  AT  A  SAUDI  ARABI- 
AN FERTILIZER  COMPLEX, 

Chemical  Construction  Corp.,  New  York. 

J.  A.  Landy. 

Journal  Water  Pollution  Control  Federation,  Vol 

43,  No  1 1 ,  p  2242-2253,  November  1971 .  6  fig. 

Descriptors:  'Industrial  wastes,  'Cooling  towers, 
'Chromium,  'Fertilizers,  Corrosion,  Inhibition, 
Acid,  Hydrogen  ion  concentration,  Chemical 
reduction,  Lime,  Chemical  Precipitation, 
Lagoons,  Sludge  disposal,  Fertilizer,  Water  quali- 
ty control,  'Waste  water  treatment. 
Identifiers:  'Chromates,  Saudi  Arabi. 

Scarcity  of  water  on  Saudi  Arabia's  eastern  coast 
forced  the  Saudi  Arabia  Fertilizer  Company  to 
construct  cooling  towers  to  recycle  their  cooling 
water.  Sulfuric  acid  was  selected  to  adjust  pH 
levels,  and  a  40  mg/1  chromate  level  was 
established  for  corrosion  protection  and  inhibition 
of  biological  growth.  A  chromate  removal  system 
was  designed  for  normal  inflow  of  3600  gpm  of 
chromate  solution,  with  an  ultimate  treatment 
capacity  of  4500  gpm.  Treatment  consists  of  pH 
reduction  to  2.0  with  sulfuric  acid,  addition  of  a 
reducing  agent  such  as  sodium  metabisulfite, 
precipitation  of  the  chromium  with  lime,  drying  of 
the  precipitate  in  sludge  ponds,  and  dilution  of 
treatment  plant  effluent  with  remaining  plant 
liquid  wastes  which  are  non-toxic.  A  complete 
description  of  the  equipment  and  facilities  is 
presented,  but  no  cost  analysis  was  made.  Plant  in- 
fluent normally  contains  70  mg/1  chromate,  while 
the  effluent  contains  0.5  mg/1  of  chromium.  Final 
disposal  of  the  treated  effluent  is  via  a  set  of  lift 
pumps  located  in  the  lift  station  in  which  this 
stream  is  blended  with  uncontaminated  plant 
waste  and  pumped  to  the  Gulf.  (Lowry-Texas) 
W72-04437 


BASIC  EXPERIMENT  ON  THE  REMOVAL  OF 
RADIOACTIVITY  FROM  WATER, 

Niigata  Univ.,  Nagaoka  (Japan). 

For  primary  bibliographic  entry  see  Field  05F. 

W72-04456 


BIOLOGICAL  TREATMENT  OF  LIQUID 
WASTES  AND  DISCHARGE  TO  SANITARY 
SEWERS, 

Allied  Chemical  Corp.,  Idaho  Falls,  Idaho. 
Cyrl  M.  Slansky. 

Available  from  the  National  Technical  Informa- 
tion Service  as  CONF.-71 1 1 13-1,  S3.00  in  paper 
copy,  SO. 95  in  microfiche.  From:  Regional  training 
course  in  Radioactive  Waste  Management  Con- 
ference, Tokyo,  Japan,  November  4,  1971.  10  p. 

Descriptors:  'Waste  treatment,  'Waste  disposal, 
'Sewage  disposal,  'Water  pollution,  'Water  pollu- 
tion sources,  'Biological  treatment. 
Radioisotopes,  Effluents,  Rivers,  Radioactive 
waste,  Sewage  effluents,  Plutonium,  Phosphorus, 
Iodine. 

Identifiers:  Radioactivity  release.  Accident,  Civil 
Defense. 


The  biological  treatment  of  domestic  and  industri- 
al waste  waters  has  been  in  operation  for  many 
decades.  An  initial  attempt  to  remove  plutonium 
by  means  of  activated  sludge  was  made  in  1949. 
Since  then,  other  studies  of  this  nature  have  been 
made,  but  the  biological  treatment  has  been  less 
effective  than  physical  or  chemical  treatments  in 
removing  radionuclides.  In  spite  of  the  relatively 
unsuccessful  use  of  biological  processes,  the  study 
of  the  behavior  of  radionuclides  in  biological  treat- 
ment processes  has  value  in  providing  information 
on  the  limits  of  radioactive  materials  released  from 
sewers  to  rivers,  in  the  planning  of  procedures  to 
protect  the  public  in  event  of  catastrophic  releases 
of  radioactive  materials,  in  following  the  behavior 
of  sewage  plant  processes,  and  in  studying  the 
hydraulics  of  rivers.  The  biological  treatment  of 
waste  containing  radionuclides  is  reviewed,  and 
then  the  disposal  of  untreated  low-level  waste  to 
sanitary  sewers  is  discussed  briefly.  (Houser- 
ORNL) 
W72-04469 


INTEGRATED  ACTIVATED  SLUDGE  BIOLOG- 
ICAL FILTER  PROCESS. 

San  Buenaventura,  Calif. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-206  794,  S3.00  in  paper  copy, 
S0.95  in  microfiche.  Environmental  Protection 
Agency,  Water  Quality  Office  Report  No  17050 
EEO,  March  1971,  45  p.  20  fig.  4  tab,  2  ref.  EPA 
Program  17050  EEO  03/71. 

Descriptors:  'Waste  water  treatment,  'Activated 
sludge,  'Trickling  filters,  'Pilot  plants.  Domestic 
wastes,  Biological  treatment,  Biochemical  oxygen 
demand.  Research  facilities. 

A  75,000-gallon  per  day  pilot  plant  was  con- 
structed at  the  City  of  San  Buenaventura's  East- 
side  Water  Reclamation  Facility,  to  evaluate  the 
feasibility  of  treating  domestic  wastewaters  by 
combining  the  two  established  processes  of  trick- 
ling filtration  and  complete  mixed  activated 
sludge.  These  processes  were  combined  and  evalu- 
ated according  to  the  following  flow  schemes:  (1) 
primary  sedimentation,  activated  sludge,  inter- 
mediate sedimentation,  trickling  filter,  and  final 
sedimentation;  (2)  primary  sedimentation,  ac- 
tivated sludge,  trickling  filter,  and  final  sedimenta- 
tion; and  (3)  primary  sedimentation,  trickling 
filter,  activated  sludge,  and  final  sedimentation. 
Mechanical  problems  with  equipment  and  the  lack 
of  process  control  during  operation  of  Flow 
Scheme  No.  1  were  responsible  for  the  unstable 
conditions  and  unreliable  data.  The  performance 
of  Flow  Scheme  No.  2  was  seriously  affected  by 
the  lack  of  concentrated  return  activated  sludge 
due  to  floe  dispersal,  and  loss  of  solids  to  the  final 
effluent  as  a  result  of  the  mixed  liquor  passing 
over  the  trickling  filter.  Flow  Scheme  No.  3  was 
stabilized  and  meaningful  data  was  in  the  process 
of  being  collected  w  hen  a  major  flood  on  the  Santa 
Clara  River  inundated  the  entire  w  ater  reclamation 
facility  and  pilot  plant.  Preliminary  data  indicated 
that  this  flow  scheme  is  the  most  promising  com- 
bination of  the  trickling  filtration  and  activated 
sludge  processes.  (EPA  abstract) 
W72-04558 


TECHNOLOGY  AND  MANAGEMENT  OF  THE 
ENVIRONMENT, 

Oregon  State  Univ.,  Corvallis.  Water  Resources 

Research  Inst. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-04562 


CATTLE     FEEDLOTS     AND     ALTERNATIVES 
FOR  WASTE  MANAGEMENT, 

Environmental     Protection     Agency,     Portland, 

Oreg.  Water  Quality  Office. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-04569 


HYDROGEN   SULFIDE   AND   METHYL   MER. 
CAPTANS  REMOVALS  WITH  SOIL  COLUMNS, 

Washington   Univ.,   Seattle.   Dept.  of  Civil  En- 
gineering. 

D.  A.  Carlson,  and  R.  C.  Gumerman 
Proceedings  of  the  21st  Prudue  Industrial  Waste 
Conference,  Extension  Series  121,  1966.  p  172- 
191,  14  fig,  3  tab,  8  ref. 

Descriptors:  'Degradation,  'Hydrogen  sulfide, 
Soil  bacteria,  Soil  types,  Odor,  Sulfur  bacteria, 
Pseudomonas,  Anaerobic  conditions.  Loan, 
Sands,  Clays,  'Waste  treatment. 
Identifiers:  'Methyl  mercaptan,  'Soil  filters,  Elu- 
tion  water,  Sulfuric  acid. 

Recently,  the  soil  siltration  principle  has  been  in- 
troduced and  successfully  applied  to  odors 
emanating  from  sewage.  On  this  basis,  a  soil  filtra- 
tion system  was  chosen  to  experimentally  remove 
hydrogen  sulfide  and  methyl  mercaptan  from  air. 
Soil  columns  3-1/2  feet  long  were  used  over  a 
period  of  six  to  eight  weeks.  On  concentrations  of 
15  mg/1  hydrogen  sulfide  and  775  mg/1  methyl  mer- 
captan, efficiencies  approached  100%.  Different 
types  of  soil  were  used  with  artificially  enriched 
fertile  loam  soil  being  superior  in  degradative  abili- 
ty to  clay,  sand,  and  sandy  loam  soils.  No  op- 
timum soil  depth  could  be  established,  since  bac- 
terial population  was  still  increasing  at  the  end  of 
the  test  period.  It  appears  that  a  depth  of  3.5  feet  is 
near  the  maximum  necessary.  The  effect  of  gas 
settling  of  the  mercaptan  gas  upon  entering  the  soil 
columns  was  negligible.  A  back  pressure  of  1.5 
inches  of  water  existed  in  a  moist  fertile  loam  soil 
at  a  flow  rate  of  0.35  cfm.  (Dorland-Iowa  Slate) 
W72-04571 


MANURE  MITES  AND  THEIR  ROLE  IN  FLY 
CONTROL, 

Kentucky  Univ.,  Lexington.  Dept.  of  Entomology. 
J.  G.  Rodriguez,  Pritam,  Singh,  and  Bob  Taylor. 
Journal  of  Medical  Entomology.  Vol  7,  No  3,  p 
335-341,  1970.  2  fig,  4  tab,  30  ref.  Public  Health 
Service  No  CC  00207. 

Descriptors:     'Farm    wastes,     'Insect    control, 
"Mites,  Cattle,  Poultry,  Larvae,  Oviposition,  In- 
secticides, Diazinon,  Insect  eggs,  'Waste  treat- 
ment, Toxicity. 
Identifiers:  'Flies. 

Glyptholaspis  confusa  (Foa)  and  Macrocheles 
muscaedomesticae  (Scopoli)  generally  attain  their 
highest  populations  in  stock  piles  of  cattle  manure 
in  the  fall  and  early  spring.  Their  food  during  the 
fly-free  season  consists  mainly  of  nematodes.  In 
poultry  houses  populations  of  M 
muscaedomesticae  start  building  up  in  manure  in 
the  summer.  Fuscuropoda  vegetans  (DeGeer)  at- 
tains high  populations  in  early  summer  and  con- 
tinues to  build  up  as  the  season  progresses  until 
late  fall.  Acarine  control  of  the  house  fly  in  a 
poultry  house  under  semi-field  conditions  ranged 
from  86  to  99%,  depending  in  the  mites  involved 
Fourteen  chemicals  were  tested  in  the  laboratory 
for  toxicity  to  newly-hatched  maggots  of  the  house 
fly  and  the  adult,  M.  muscaedomesticae.  Diazinon. 
ronnel,  Bayer  38156,  malathion  and  dimethoate 
were  relatively  toxic  to  the  house  fly  maggot  and 
relatively  non-toxic  to  the  mite.  Sugar-based  baits 
were  used  against  the  adult  flies  in  the  integrated 
control  program  with  promising  results.  (Parker- 
Iowa  State) 
W72-04572 


SOLID  WASTE  DISPOSAL. 

Zurn  Industries,  Inc..  Erie,  Pa. 

F.  R.  Bowermen. 

Chemical  Engineering,  Deskbook  Issue.  Vol  77. 

No  9,  April  27,  1970,  p  147-151.  3  fig,  2  tab.  3  ref. 

Descriptors:    'Solid   wastes.    "Industrial   wastes. 
'Waste  disposal.  Municipal  wastes.  Management. 
Landfills,  Incineration.  Sludge  disposal.  Environ- 
mental sanitation. 
Identifiers:  Collection.  Salvage,  Recycle.  Reuse. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 
Waste  Treatment  Processes — Group  5D 


Our  annual  accumulation  of  solid  wastes  amounts 
to  more  than  one  ton  per  person,  or  over  200 
tons/year.  Primarily  these  wastes  are  disposed  in 
open  dumps,  some  of  which  still  practice  burning. 
For  the  near  future,  the  major  improvement  in  our 
environment  will  come  from  converting  these 
facilities  to  sanitary  landfills.  The  collection  of 
solid  wastes  is  expensive,  inefficient  and  poorly 
understood.  Inevitably,  capital  intensive  mechani- 
cal collection  systems  must  replace  labor  intensive 
systems.  This  trend  can  be  seen  in  Europe  and  the 
importation  of  these  systems  to  the  U.  S.  is 
beginning.  About  fifteen  percent  of  our  solid 
wastes  are  incinerated,  a  process  which  has  suf- 
fered from  a  poor  image  due  to  early  designs  ac- 
complished before  air  pollution  was  a  major  con- 
sideration. New  incinerator  concepts  are  emerging 
which  appear  to  be  regenerating  interest  in  this 
disposal  method.  Incineration  as  a  sludge  condi- 
tioning or  disposal  method  has  been  used  and  with 
improvements  will  continue  to  be  employed.  Com- 
paction of  solid  wastes  into  bales  may  increase  the 
utility  of  using  these  wastes  in  areas  once  denied 
to  the  disposal  authorities.  This  decade  will  see  an 
unprecedented  emphasis  on  salvage,  recycle  and 
reuse  of  solid  wastes,  with  strong  support  from 
local  and  federal  government.  We  are  in  an  era  of 
environmental  concern  that  will  spark  major 
changes  in  our  waste  management  practices. 
(Goessling-Texas) 
W72-04590 


SOLID  WASTE  MANAGEMENT, 

Weston  (Roy  F),  Inc.,  West  Chester,  Pa. 

R.  W.  Eldridge. 

Chemical  Engineering,  Deskbook  Issue,  Vol  77 

No  9,  April  27,  1970,  p  143-145.  2  fig,  3  ref. 

Descriptors:  *Solid  wastes,  Management,  Soil 
contamination,  Air  pollution,  Water  pollution, 
Sludge  disposal,  Public  health,  Environmental  ef- 
fects, Waste  disposal. 

Identifiers:  Recycling,  Salvage,  Reclamation. 
Reuse. 

All  communities  have  pollution  problems.  Often 
there  are  divergent  views  as  questions  of  methods 
and  schedules  gravely  strain  industrial-community 
relationships.  The  time  has  come  when  neither  the 
community  nor  its  industries  can  ignore  the  other's 
problems.  Recent  anti-pollution  activities  have 
made  it  quite  plain  that  we  can  no  longer  address 
ourselves  to  one  type  of  pollution  or  one  pollution 
source  at  a  time.  We  must  consider  the  total  en- 
vironment in  all  our  activities.  If  government  agen- 
cies and  industrial  firms  do  not  motivate  them- 
selves, the  public  will  press  for  incentives  such  as 
special  taxes  or  negative  tax  benefits  to  supply  the 
necessary  motivation.  The  public  also  expects  a 
methodical  approach  to  the  elimination  of  environ- 
mental hazards  with  a  realistic  time  schedule  for 
intermediate  objectives.  Solid  waste  management 
is  in  an  enviable  situation  since  many  of  the  con- 
stituents can  be  reclaimed  and  reused.  Industry 
has  already  demonstrated  that  utilized  waste  is  no 
longer  waste  but  another  resource.  Good  solid 
waste  management  converts  waste  to  resources, 
and  may  substitute  profit  for  pollution  control  ex- 
pense. Total  recycling  is,  of  course,  an  optimistic 
goal  that  is  more  reasonable  for  industry  than  com- 
munities. New  processes  and  equipment  are 
needed  before  we  can  realize  valid  solid  waste 
management  goals.  (Goessling-Texas) 
W72-04591 


Research  and  Development  efforts  are  proceeding 
quickly  in  the  application  of  activated  carbon  to 
many  industrial  and  municipal  waste  treatment 
problems.  The  current  surge  of  interest  in  ac- 
tivated carbon  has  been  largely  a  result  of  increas- 
ingly stringent  discharge  requirements  with  even 
tighter  controls  threatened  in  the  near  future.  Ac- 
tivated carbon  systems  are  currently  being  used  to 
treat  both  organic  contaminated  brines  and  waste 
brines  from  the  food  processing  industry  on  a  pilot 
scale.  Reconditioning  of  the  brines  has  prompted 
much  interest  in  recover,  reuse,  and  regeneration 
schemes.  In  addition  to  being  used  in  conjunction 
with  biological  treatment,  an  activated  carbon 
system  was  developed  which  bypasses  biological 
treatment  altogether  by  adding  a  polymer  to  the 
water  for  suspended  solids  removal  prior  to  car- 
bon treatment.  Other  examples  of  current  work, 
including  cost  estimates,  are  presented.  (Lowry- 
Texas) 
W72-04592 


BOISE  EYES  ONE  FUTURE  FOR  BARK-MA- 
RKETS IT  AS  SOIL  CONDITIONER,  MULCH, 

Boise  Cascade  Corp.,  Emmett,  Idaho. 

Michael  D.  Sullivan. 

Pulp  and  Paper,  Vol  44,  No  2,  February  1970   p 

128-129.  5  fig. 

Descriptors:  *Pulp  wastes,  *Wood  wastes,  *Bark, 
*Solid  wastes,  Incineration,  Air  pollution,  Grad- 
ing, Nitrogen,  Ammonia,  Mulching,  Soil  treat- 
ment, Idaho. 

Identifiers:  'Soil  aid,  "Chunk  bark,  Grinding, 
Bagging,  *Reuse  (Solids),  Mulch,  Emmett  (Idaho). 

In  order  to  reduce  waste  production  and  the  as- 
sociated burning,  a  wood  plant  in  Emmett,  Idaho 
recovers  100%  of  the  current  bark  production  for 
resale  as  soil  conditioner.  The  326  to  350  tons  of 
bark  produced  daily  are  used  as  40%  Chunkbark 
and  60%  Soil  Aid.  Soil  Aid  is  composed  of  the 
smallest  bark  particles  which  are  ground, 
screened,  mixed  with  anhydrous  ammonia,  and 
aged  for  90  days.  Soil  Aid  is  then  a  nitrogen 
producing  compost  from  the  day  of  introduction, 
as  opposed  to  other  composts  which  utilize 
nitrogen  from  the  soil  to  start  their  own  bacterial 
decomposition.  Soil  Aid  is  sold  as  either  rough  or 
fine.  Chunk  bark  is  graded  as  small,  medium, 
large,  and  mammoth.  Both  are  sold  either  in  bulk 
or  in  3  cu.  ft.  sealed  plastic  bags,  and  both  are  sold 
throughout  the  U.  S.,  including  Alaska.  (Lowry- 
Texas) 
W72-04593 


ACTIVATED  CARBON  BIDS  FOR  WASTE- 
WATER TREATMENT  JOBS, 

I  E.  Browning. 

"hemical  Engineering,  Vol  77,  No  19,  September 

M970,  p  32-35. 

Descriptors:  'Activated  carbon,  'Adsorption, 
^Brines,  Municipal  wastes,  Industrial  wastes, 
Coagulation,  Separation  techniques,  Activated 
sludge,  Sludge,  Tertiary  treatment,  Cost  analysis, 
Waste  water  treatment. 


TREATING  TEXTILE  WASTES  WITH  AC- 
TIVATED CARBON, 

Fram  Corp.,  East  Providence,  R.I. 
Allen  E.  Molvar,  Clarke  A.  Rodman,  and  Edward 
L.  Shunney. 

Textile  Chemist  and  Colorist,  Vol  2,  No  16,  Au- 
gust 12,  1970,  p  286-290.  1 1  fig,  2  tab,  6  ref. 

Descriptors:  'Textiles,  'Biodegradation,  'Waste 
water  treatment,  Color,  Hydrogen  ion  concentra- 
tion, Temperature,  Biochemical  oxygen  demand, 
Phosphates,  Nitrates,  Laboratory  tests,  Pilot 
plants,  On-site  investigations,  Sampling,  'Ac- 
tivated carbon,  Adsorption. 
Identifiers:  'Dye  wastes,  'Waste  characterization. 

250,000  GALLONS/DAY  OF  WASTEWATER 
ARE  DISCHARGED  FROM  A  PIECE  GOODS 
DYEING  AND  FINISHING  OPERATION 
WHICH  OPERATES  24  HOURS/DAY,  6 
DAYS/WEEK.  No  common  solution  exists  for  the 
treatment  of  wastes  from  such  an  installation,  and 
this  case  history  delineates  the  steps  necessary  to 
establish  the  treatment  scheme  (s)  to  be  used. 
BOD,  suspended  solids,  effluent  temperature  and 
pH  readings  were  plotted  against  time  over  several 
week  periods  to  illustrate  the  variance  of  the 
flows.  A  computerized  analysis  was  used  involv- 
ing a  frequency  distribution  for  each  pollutant 
characteristic,  providing  a  relative  frequency  of 
occurrence  of  particular  pollutant  group  concen- 


trations. Based  on  the  profile  analysis  and  labora- 
tory confirmations,  a  pilot  plant  process  involving 
an  aerobic  biological  reactor  with  an  activated  car- 
bon adsorption  system  was  designed,  constructed, 
and  operated.  Based  on  data  from  this  operation,  a 
full-scale  plant  was  conceptualized  and  designed 
to  provide  phosphate  reductions  of  75%,  total 
nitrogen  reductions  of  81%,  suspended  solids 
reduction  of  67%,  color  reduction  of  95%,  and 
BOD  reduction  of  91%.  Individual  approaches 
such  as  this  to  waste  treatment  problems 
emphasize  the  need  to  make  optimum  use  of  con- 
ventional, non-conventional  and  so-called  ad- 
vanced treatment  techniques  in  each  individual  ap- 
plication. (Lowry-Texas) 
W72-04595 


'THE    HOG'    CHEWS    UP    RIEGEL    PAPER'S 
SOLID  WASTES  PROBLEM. 

Riegel  Paper  Co.,  Milford,  N.J. 

Pulp  and  Paper,  Vol  44,  No  7,  July  1970,  p  91-92.  3 
fig- 
Descriptors:  'Incineration,  'Pulp  wastes,  'Solid 
wastes,  Sludge,  Filtration,  Power  plants,  Air  pol- 
lution, Dewatering,  Boilers,  Water  pollution  con- 
trol, 'Waste  disposal. 
Identifiers:  'Shredding. 

The  Riegel  Paper  Company  disposes  of  ten  tons  of 
unusable  paper  products  per  day  by  burning  them 
to  produce  steam.  The  heart  of  the  system  is  a 
giant  hogger,  'The  Hog',  which  shreds  the  paper  at 
high  speeds  and  produces  loose,  baled,  or  roll 
form  products.  After  shredding,  the  paper  is  blown 
at  60  mph  through  an  18  in.  diameter  pipe  into  the 
boilers.  In  addition  to  the  paper  some  4  tons/day  of 
clarifier  sludge  are  burned  in  the  boilers  after 
thickening,  vacuum  belt  filtration,  and  screw 
pressing  concentrate  the  sludge  from  5%  to  45% 
consistency.  A  cyclone  separates  the  solids  from 
the  air  stream  as  the  sludge  and  paper  are  blown 
into  the  furnace.  Bulk  solids  reduction  by  burning 
is  90%,  and  the  gaseous/residual  solids  stream  is 
passed  through  high  volume,  low  speed  bunkers 
and  finally  an  Aerotec  solids  separator.  No  par- 
ticulates are  discharged  from  the  mill  stack.  (Low- 
ry-Texas) 
W72-04596 


THE  FEDERAL  WATER  QUALITY  PROGRAM 
AS  IT  AFFECTS  THE  TEXTILE  INDUSTRY, 

Federal  Water  Pollution  Control  Administration, 

Boston,  Mass. 

For  primary  bibliographic  entry  see  Field  05G 

W72-04597 


PROCESSED  GARBAGE-USEFUL  MULCH  FOR 
ORNAMENTAL  PLANTS, 

Auburn  Univ.,  Auburn,  Ala.  Dept.  of  Horticulture. 
K.  C.  Sanderson,  H.  P.  Orr,  and  W.  O.  Martin,  Jr. 
Compost  Science,  Vol  11,  No  1,  January  1970   n 
10.  2  tab. 

Descriptors:  'Municipal  wastes,  'Biodegradation, 
Laboratory  tests,  'Mulching,  Moisture  content! 
Hydrogen  ion  concentration,  Erosion,  Tempera- 
ture, Nutrients,  Soil  compaction,  Weeds,  Plant 
growth,  Alabama. 
Identifiers:  'Compost,  'Mobile  (Ala). 

Research  at  Auburn  University  Agricultural  Ex- 
periment Station  has  revealed  that  processed  gar- 
bage is  a  suitable  material  for  mulching  ornamental 
plants.  Compost  produced  by  the  municipal  com- 
post plant  in  Mobile,  Alabama  was  applied  to  test 
plots  in  which  ornamental  plants  were  grown. 
These  experiments,  under  a  grant  from  the  U.  S. 
Public  Health  Service,  found  processed  garbage 
mulches  to  be  as  effective  as  many  other  com- 
monly used  mulching  materials.  Several  points 
favoring  the  use  of  compost  were:  (1)  it  was  effec- 
tive for  more  than  a  year;  (2)  it  influences  soil 
moisture,  pH,  temperature  and  nutrition;  (3)  while 
being  resistant  to  erosion,  compost  does  not  pack 
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or  mat;  and,  (4)  weed  growth  is  reduced  and  plant 
response  greatly  improved.  (Goessling-Texas) 

W72-04598 


GREAT  BRITAIN  MARKS  30  YEARS  OF 
RECLAIMING,  RECYCLING, 

Drinkwater  Services,  Inc.,  London  (England). 
D.  A.  Wyatt. 

Solid  Wastes  Management/Refuse  Removal  Jour- 
nal, Vol  13,  No  8,  August  1970,  p  18  and  44-46.  2 
fig. 

Descriptors:  *Solid  wastes,  'Reclamation,  'Land- 
fill, Population,  Industry,  Waste  water  treatment, 
Sludge  disposal,  Incineration,  'Water  reuse, 
•Waste  disposal. 

Identifiers:  'Reuse  (Solids),  'Recycling,  Transfer 
station.  Control  disposal. 

It  has  been  claimed  that  nowhere  more  than  in  the 
British  Isles  is  higher  priority  given  to  finding 
economical  solutions  to  waste  disposal  problems. 
The  advent  of  World  War  II  created  the  require- 
ment to  reclaim  and  recycle  all  possible  material 
for  reuse.  The  post  WW  II  era  with  its  rising  popu- 
lation, increased  affluence,  increased  wastes,  and 
limited  disposal  sites  all  dictated  that  as  much 
reclamation  of  waste  material  be  accomplished  as 
possible.  This  has  led  to  the  formation  of  large 
disposal/reclamation  companies  that  can  economi- 
cally employ  the  latest  technology.  The  results  of 
this  awareness  and  improved  methods  have  been 
quite  dramatic:  today  Britain  exports  more  than 
S225  million  worth  of  scrap  materials  annually. 
Many  industries  have  joined  in  by  tightening  up  in- 
plant  operations  to  reduce  scrap  and  recover  for 
reuse  waste  materials  that  are  produced.  Disposal 
sites  are  still  a  real  problem  as  cities  expand  and 
more  industry  locates  close  to  labor  markets.  The 
stress  in  this  area  is  to  reclaim  otherwise  unusable 
land  and  this  has  been  quite  effective.  Plans  are 
now  being  developed  for  transfer  stations  and 
large  over  the  highway  transfer  vehicles.  The  nar- 
row roads  in  Britain  are  restrictive  but  better  com- 
paction mechanisms  and/or  milling  should  help 
resolve  this  problem.  With  the  advent  of  stricter 
discharge  limits  on  the  nation's  waters,  transfer 
stations  will  handle  a  good  deal  of  solids  and 
sludges  previously  discharged  to  streams.  (Goess- 
ling-Texas) 
W72-04600 


HOW  REFUSE  IS  PROCESSED  IN  FRANCE, 

L.C.Herbert. 

Compost  Science,  Vol  11,  No  1,  January  1971,  p 

16. 

Descriptors:  'Solid  wastes,  Biodegradation,  Cost 
analysis.  Unit  costs,  'Waste  disposal. 
Identifiers:      'Compost,      Materials     separation, 
'Reuse  (Solids),  'France. 

The  French  method  of  processing  refuse  is  well- 
worth  studying  because  of  the  low  cost  and  the  ef- 
fectiveness of  the  obtained  results.  Mixed  refuse  is 
dumped  into  a  hopper  and  conveyed  to  a  pul- 
verizer as  required.  In  the  pulverizer,  moulded 
plastics,  tires,  rubber  objects  and  about  90%  of  the 
metals  are  separated  and  the  remaining  refuse 
granulated.  The  aggregate  is  taken  by  tractor- 
trailer  to  windows  and  allowed  to  mature  for  six 
weeks.  The  half  cured  compost  is  sold  to  farmers 
and  trucked  to  the  location  and  stored  for  another 
six  weeks  to  allow  for  complete  maturation.  Typi- 
cal plant  capacity  is  40-50  tons  per  day  and  is 
operated  by  two  men.  Capital  costs  are  about 
$120,000.  There  is  a  reported  loss  of  nearly  S0.10 
per  ton,  which  compares  favorably  with  the  solid- 
waste-compost  situation  in  England  where  collec- 
tion and  landfill  costs  are  about  S2.50  per  ton.  A 
more  complex  plant  with  more  sophisticated 
machinery  is  located  at  Annecy.  This  plant  fea- 
tures a  radial  gantry  crane  which  permits  the  end 
product  to  be  stored  in  large  circles  about  the 
plant.  The  simplicity  of  operation,  the  cooperation 
between  producer  and  consumer  and  the  modest 
cost  are  good  examples  of  what  can  be  done  in 
solid  waste  management.  (Goessling-Texas) 


W72-04601 


AGRICULTURAL  WASTES:  PRINCIPLES  AND 
GUIDELINES  FOR  PRACTICAL  SOLUTIONS. 

New  York  State  Coll.  of  Agriculture,  Ithaca. 

Cornell  University  Conference  on  Agricultural 
Waste  Management,  February  10-12,  1971, 
Syracuse,  New  York.  172  p. 

Descriptors:  'Farm  waste,  'Water  quality  control, 
Pesticides,  Eutrophication,  Liquid  waste.  Surface 
runoff.  Dehydration,  'Waste  water  treatment,  Ox- 
idation lagoons.  Incineration. 
Identifiers:  Composting,  Land  spreading. 

The  purpose  of  this  1971  Conference  was  to  take 
the  knowledge  obtained  from  research  and  field 
experience  and  convert  this  knowledge  into  infor- 
mation which  can  be  used  to  solve  the  problems  in 
agricultural  waste  management.  Another  benefit 
of  this  proceedings  may  be  to  point  out  areas 
where  the  information  is  weak  or  missing.  This 
could  be  helpful  in  planning  more  appropriate 
research  in  the  future.  (See  W72-04605  thru  W72- 
04629)  (Bundy-Iowa  State) 
W72-04604 


AGRICULTURES    RESPONSIBILITIES    IN    A 
CLEAN  ENVIRONMENT, 

New  York  State  Dept.  of  Environmental  Conser- 
vation, Albany. 

For  primary  bibliographic  entry  see  Field  05G. 
W72-04605 


ENVIRONMENTAL  QUALITY  AND  PRODUC- 
TIVITY, 

Environmental  Protection  Agency,  Washington, 

DC.  Water  Quality  Office. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-04606 


PESTICIDES  AND  PEST  CONTROL  IN  THE  FU- 
TURE, 

Cornell  Univ.,  Ithaca,  N.Y.  Dept.  of  Entomology. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-04607 


FARM  LAND  RUNOFF, 

Cornell   Univ.,    Ithaca,    N.Y.    Dept.    of   Natural 

Resources. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-04608 


ENVIRONMENTAL  PROBLEMS  IN  THE  FOOD 
PROCESSING  INDUSTRY, 

Cornell  Univ.,  Ithaca,  N.Y.  Agricultural  Experi- 
ment Station. 

For  primary  bibliographic  entry  see  Field  05B. 
W72-04609 


FERTILIZER  PRACTICES  WHICH  MINIMIZE 
NUTRIENT  LOSS, 

Cornell  Univ.,  Ithaca,  N.Y.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  05B. 
W72-04610 


LAND  DISPOSAL  OF  MANURE  IN  RELATION 
TO  WATER  QUALITY, 

Cornell  Univ.,  Ithaca,  N.Y.  Dept.  of  Soil  Science. 
S.  D.  Klausner,  P.  J.  Zwerman,  and  T.  W.  Scott. 
In:  Agricultural  Wastes:  Principles  and  Guidelines 
for  Practical  Solutions,  Cornell  University  Con- 
ference on  Agricultural  Waste  Management. 
February  10-12,  1971,  Syracuse,  New  York,  p  36- 
46.  8  tab,  lOref. 

Descriptors:  'Farm  wastes,  'Surface  runoff, 
•Fertilization,  Soil  erosion.  Water  pollution, 
Eutrophication,  'Waste  disposal.  Waste  water 
treatment,  'Nutrients. 


Disposal  on  land  is  the  most  practical  final  place- 
ment for  farm  manure,  as  it  is  a  source  of  plant 
nutruent  and  organic  matter.  Nitrogen  in  manure  is 
very  mobile  in  a  soluble  form.  Phosphorus 
becomes  'fixed'  and  is  removed  largely  by  the 
physical  removal  of  soil,  organic  matter,  or 
manure  by  surface  erosion.  Vegetation  acting  as  a 
sink  for  incoming  nutrients  as  well  as  a  control  of 
erosion  are  necessary  for  control  of  nutrient 
removal.  Incorporating  the  manure  with  the  soil 
shortly  after  spreading  is  an  important  considera- 
tion as  immobilization  of  nutrients  increases  and 
odor  and  fly  problems  decrease.  Winter  spreading 
causes  numerous  problems.  Frozen  soil  is  impervi- 
ous to  water  and  subject  to  runoff  during  thaws. 
Spring  applications  of  manure  can  pose  a  threat  to 
water  quality  if  improperly  managed.  Late  in  the 
spring,  surface  and  subsurface  flows  of  water  are 
no  longer  at  maximum  levels,  thus  decreasing  the 
pollution  potential.  Concrete  evidence  as  to  the 
maximum  rates  of  manure  that  can  be  applied 
without  causing  a  polltuion  hazard  under  most  soil 
and  weather  conditions  is  non-existent.  Continuing 
research  hopefully  can  answer  unsolved  problems 
of  economic  means  of  handling  animal  wastes. 
(See  also  W72-04604)  (Schmitt-Iowa  State) 
W72-0461 1 


ANIMAL  WASTE  HANDLING  IN  THE  UNITED 
KINGDOM, 

Cornell    Univ.,   Ithaca,    N.Y.    Dept.    of   Poultry 
Science. 
C.  E.  Ostrander. 

In:  Agricultural  Wastes:  Principles  and  Guidelines 
for  Practical  Solutions,  Cornell  University  Con- 
ference on  Agricultural  Waste  Management, 
February  10-12,  1971,  Syracuse,  New  York,  p  52- 
53. 

Descriptors:  'Farm  wastes,  'Dehydration,  'Waste 
water  treatment.  Aerobic  treatment.  Anaerobic 
digestion.  Domestic  wastes. 

The  poultry  industry  in  England,  Scotland,  and 
Holland  is  quite  different  from  that  in  the  United 
States.  There  are  many  smaller  operations  in  the 
1,000  to  5,000  bird  range,  they  have  less 
mechanization,  and  they  look  at  quality  dif- 
ferently. However,  one  of  the  world's  largest 
poultry  operations  is  located  near  Nottingham, 
England  and  produces  60,000,000  broilers  a  year  in 
addition  to  maintaining  3,500.000  laying  hens. 
There  is  much  interest  in  the  United  Kingdom  in 
dehydration  of  manure.  This  is  probably  due  to  the 
fact  that  they  can  include  dehydrated  poultry 
manure  in  commercial  feed  formulations.  The 
United  Kingdom  is  very  concerned  about  water 
pollution  as  they  depend  on  rivers  for  w  ater  supply 
and  do  not  want  polluted  effluent  dumped  into 
them.  Holland  appeared  to  be  putting  fairly  potent 
effluent  into  drainage  ditches.  They  have  tried 
natural  lagoons,  but  low  temperatures  and  lack  of 
sunshine  prevented  proper  operation.  Some  are 
converting  to  aerated  lagoons.  Other  methods 
being  tried  include  the  Floc-tower  system,  cen- 
trifuging,  anaerobic  digesting,  and  aeration  in  ox- 
idation ditches.  They  are  concentrating  livestock, 
and  waste  problems  are  becoming  more  acute. 
(See  also  W72-04604)  (Schmitt-Iowa  State) 
W72-04612 


GUIDELINES   FOR    MINIMIZING    PESTICIDE 
POLLUTION, 

Cornell  Univ.,  Ithaca,  N.Y.  Chemical-Pesticide 

Program. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-04613 


LIQUID  WASTE  TREATMENT  I.  FUNDAMEN- 
TALS, 

Cornell  Univ.,  Ithaca.  N.Y.  Dept.  of  Agricultural 
Engineering. 
R.  C.  Loehr. 

In:  Agricultural  Wastes:  Principles  and  Guidelines 
for  Practical  Solution,  Cornell  Universitj  Con- 
ference   on    Agricultural     Waste     Management, 
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ebruary  10-12,  1971,  Syracuse,  New  York,  p  54- 
2, 1  fig,  1  tab. 

lescriptors:  *Farm  wastes,  'Aerobic  treatment, 
Anaerobic  digestion,  Pollution  abatement, 
Waste  water  treatment. 

ontrolled  and  uncontrolled  biological  systems  are 
ie  major  systems  used  to  treat  organic  wastes, 
he  systems  can  treat  liquid  or  solid  wastes,  can 
e  aerobic,  anaerobic,  or  facultative,  and  can  be 
ithin  controlled  structures  or  unconfined  on  the 
nd.  In  biological  systems  microorganisms  utilize 
ie  biodegradable  wastes  for  food.  Synthesis  or 
owth  is  affected  by  the  ability  of  the  microorgan- 
ms  to  metabolize  the  wastes,  the  temperature 
id  pH  of  the  system,  and  the  presence  of 
iequate  nutrients,  trace  elements,  and  toxic 
aterials.  It  is  not  possible  to  have  a  system  in 
hich  there  is  no  net  accumulation  of  solids  with 
ne  due  to  nonbiodegradable  material.  Bacteria 
e  the  most  important  group  of  microorganisms 
llowed  by  fungi,  whih  re  non-photosynthetic 
ulticellular  plants.  Algae  are  photosynthetic  au- 
trophs,  utilizing  sunlight  and  inorganic  com- 
mnds  to  synthesize  cells.  In  aerobic  treatment 
irbon  is  oxidized  to  microbial  protoplasm  and 
rbon  dioxide,  while  in  anaerobic  systems  some 
rbon  is  reduced  only  to  methane.  For  optimum 
trification  a  dissolved  oxygen  concentration  of 
iout  2  mg/1  is  necessary.  In  general,  microbial 
action  rates  are  doubled  for  every  10  deg  C  rise 
temperature  of  the  waste  system.  (See  also 
72-04604)  (Schmitt-Iowa  State) 
72-04614 


QUID  WASTE  TREATMENT  II.  OXIDATION 
)NDS  AND  AERATED  LAGOONS, 

>rnell  Univ.,  Ithaca,  N.Y.  Dept.  of  Agricultural 
igineering. 
C.  Loehr. 

:  Agricultural  Wastes:  Principles  and  Guidelines 
r  Practical  Solutions,  Cornell  University  Con- 
rence  on  Agricultural  Waste  Management, 
bruary  10-12,  1971,  Syracuse,  New  York,  p  63- 
,  3  fig,  1  tab,  2  ref. 

:scriptors:  *Farm  wastes,  'Oxidation  lagoons, 
arm  lagoons,  'Aeration,  'Aerobic  treatment, 
ssolved  oxygen,  'Waste  water  treatment. 

lidation  ponds  and  aerated  lagoons  are  among 
:  simplest  liquid  waste  treatment  systems  cur- 
itly  used.  Bacteria  and  algae  are  the  key  organ- 
ns  in  an  oxidation  pond,  with  the  active  bacterial 
iss  under  50  mg/1.  In  most  oxidation  ponds  there 
:  ample  algal  nutrients  in  the  influent  carriage 
iter  and  resulting  from  bacterial  metabolism  to 
)duce  excess  oxygen  from  algal  growth, 
tisfactory  performance  depends  on  the  balance 
Iween  the  bacteria  and  the  algae.  Oxidation 
nds  are  organic  matter  generators,  since  algal 
Is  are  produced.  Unless  algal  cells  are  removed 
>m  the  effluent  of  the  pond  prior  to  discharge, 
le  reduction  in  the  ultimate  waste  load  will  have 
:urred.  Temperature  affects  the  rate  of  metabol- 
i  of  microorganisms;  thus,  the  rate  at  which  the 
ad  can  be  loaded.  Loading  relationships  should 
in  terms  of  BOD5  per  surface  area  per  day,  and 
lerally  range  from  20  to  50  pounds  per  acre  per 
1-  An  aerated  lagoon  differs  from  an  oxidation 
nd  in  that  aerobic  conditions  are  maintained  by 
chanical  means,  with  algae  generally  not 
:sent.  Dissolved  oxygen  should  be  maintained  at 
mg/1  with  the  detention  time  from  1-10  days. 
e  also  W72-04604)  (Schmitt-Iowa  State) 
7-04615 


}UID   WASTE   TREATMENT   III.   THE   OX- 
4TION  DITCH, 

rnell  Univ.,  Ithaca,  N.Y.  Dept.  of  Agricultural 
gineering. 
C.  Loehr. 

Agricultural  Wastes:  Principles  and  Guidelines 
Practical  Solutions,  Cornell  University  Con- 
snce  on  Agricultural  Waste  Management, 
"uary  10-12,  1971,  Syracuse,  New  York,  p  72, 
8. 1  tab,  I  ref. 


Descriptors:  'Farm  wastes,  'Sewage  treatment, 
'Aerobic  treatment,  Oxygen  demand,  Stabiliza- 
tion, Oxidation  lagoons,  'Waste  water  treatment. 

The  oxidation  ditch,  or  Pasveer  ditch,  is  an  aerobic 
biological  waste  treatment  system  with  a  long 
liquid  detention  time  and  adequate  mixing.  The 
key  components  are  a  continuous  open  channel 
and  a  surface  aeration  rotor,  which  mixes  the  ditch 
contents  and  supplies  oxygen.  Untreated  wastes 
can  be  added  directly  to  the  ditch.  The  effluent 
from  agricultural  wastes  normally  is  not  suitable 
for  discharge  to  surface  waters,  but  is  suitable  for 
land  disposal.  If  sufficient  oxygen  is  supplied, 
odors  are  negligible.  BOD5  reductions  of  80-90% 
can  be  obtained.  Characteristics  include  low 
capital  cost,  ease  of  operation,  and  minimum 
maintenance.  The  total  solids  concentration  can 
range  up  to  4-6%.  Because  of  long  detention  times, 
the  food  to  organism  ratio  is  only  from  .03  to  0.1  lb. 
BOD  per  lb.  MLVSS  (Mixed  Liquor  Volatile 
Suspended  Solids)  per  day.  Velocities  of  1.0  to  1.5 
ft./sec.  should  be  maintained  to  minimize  settling. 
The  depth  of  liquid  ranges  from  15  to  30  inches 
with  rotor  immersion  one-fourth  to  one-third  the 
liquid  depth.  Livestock  oxidation  ditch  effluent 
must  be  kept  in  aerated  holding  units  or  disposed 
of  in  a  short  time  to  avoid  anaerobic  conditions 
and  odors.  (See  also  W72-04604)  (Schmitt-Iowa 
State) 
W72-04616 


ANAEROBIC  BIOLOGICAL  WASTE  TREAT- 
MENT SYSTEMS, 

Cornell  Univ.,  Ithaca,  N.Y.  Dept.  of  Environmen- 
tal Engineering. 
A.  W.  Lawrence. 

In:  Agricultural  Wastes:  Principles  and  Guidelines 
for  Practical  Solutions,  Cornell  University  Con- 
ference on  Agriculture  Waste  Management, 
February  10-12,  1971,  Syracuse,  New  York,  p  79- 
92,  6  fig,  3  tab,  18  ref. 

Descriptors:  'Farm  wastes,  'Anaerobic  digestion, 
'Methane  bacteria,  'Waste  water  treatment, 
'Farm  lagoons,  Pollution  abatement. 

The  anaerobic  process,  one  of  the  major  biological 
wastewater  treatment  processes,  is  most  effective- 
ly applied  in  the  treatment  of  concentrated  wastes, 
such  as  those  from  animal  production  exceeding 
1%  organic  solids.  The  anaerobic  process  converts 
organic  matter  to  methane  and  carbon  dioxide. 
The  methane  can  be  vented  to  the  atmosphere  or 
burned  as  a  heat  source.  Microbiologically,  the 
anaerobic  process  is  complex  with  many  species 
of  microorganisms  involved.  However,  the  bac- 
teria can  be  functionally  divided  into  two  groups, 
acid  formers  and  methane  formers.  The  methane 
producing  bacteria  are  extremely  sensitive  to  en- 
vironmental change.  A  typical  organic  loading  rate 
for  a  completely  mixed  tank  is  .2  lb.  volatile  solids 
per  day  per  cubic  foot.  Completely  mixed  systems 
are  quite  expensive  and  require  extensive  operator 
control,  which  makes  them  unattractive  for 
agricultural  purposes.  The  lagoon  is  probably  the 
most  widely  used  anaerobic  process  configuration 
in  agricultural  waste  treatment  at  this  time.  Attrac- 
tions include  low  capital  and  operating  costs  and 
minimal  operating  requirements.  Anaerobic 
processes  can  be  designed  by  either  the  rational 
approach  which  applies  to  completely  mixed 
systems  or  the  empirical  method  which  is  used  in 
designing  lagoons.  (See  also  W72-04604)  (Schmitt- 
Iowa  State) 
W72-04617 


CHLORINATION  OF  WASTEWATER  EF- 
FLUENTS, 

Cornell  Univ.,  Ithaca,  N.Y.  Dept.  of  Environmen- 
tal Engineering. 

In:  Agricultural  Wastes:  Principles  and  Guidelines 
for  Practical  Solutions,  Cornell  University  Con- 
ference on  Agricultural  Waste  Management, 
February  10-12,  1971,  Syracuse,  New  York,  p  93- 
101. 


Descriptors:  'Farm  wastes,  'Disinfection, 
'Chlorination,  Water  treatment,  Public  health, 
Waste  water  treatment,  Diseases. 

Certain  diseases  caused  by  enteric  pathogenic 
microorganisms  can  be  transmitted  from  infected 
human  and  animal  sources  to  susceptible  human 
populations  by  water  supply  systems.  Examples 
include  typhoid  and  cholera.  Due  to  water  supply 
and  recreational  use  of  our  rivers,  there  is  a  trend 
to  require  disinfection,  or  chlorination,  of  sewage 
and  wastewater.  Aqueous  solutions  of  chlorine 
can  be  prepared  from  either  dissolution  of  gaseous 
chlorine  or  the  hypochlorite  salts.  Chlorine,  as  a 
strong  chemical  oxidizing  agent,  inactivates  the 
key  enzyme  systems  within  the  pathogenic 
microorganism.  The  process  of  chlorination  is 
usually  controlled  by  measurement  of  the  chlorine 
residuals  and  is  called  the  orthotolidine  test. 
Pathogenic  organisms  are  usually  present  in  very 
low  numbers;  therefore,  indicator  organism  used 
in  wastewater  is  called  the  coliform  group,  consist- 
ing of  bacteria  of  intestinal  origin  of  warm-blooded 
animals,  the  same  origin  as  the  pathogens. 
Coliforms,  however,  have  a  longer  survival  time  in 
natural  waters.  Factors  affecting  disinfection  in- 
clude temperature,  contact  time,  concentration, 
chlorine  species  present,  pH,  and  type  of  organ- 
ism. Cost  of  chlorination  is  on  the  order  of  one 
cent  per  thousand  gallons  of  wastewater,  with  con- 
trol of  the  process  being  straightforward  and  rela- 
tively simple.  (See  also  W72-04604)  (Schmitt-Iowa 
State) 
W72-04618 


SOLIDS  DESTRUCTION  OR  SEVERE  TREAT- 
MENT, 

Cornell  Univ.,  Ithaca,  N.Y.  Dept.  of  Agricultural 
Engineering. 
D.  C.  Ludington. 

In:  Agricultural  Wastes:  Principles  and  Guidelines 
for  Practical  Solutions,  Cornell  University  Con- 
ference on  Agricultural  Waste  Management, 
February  10-12,  1971,  Syracuse,  New  York,  p  102- 
106,  1  fig,  1  tab,  3  ref. 

Descriptors:  'Farm  wastes,  'Waste  water  treat- 
ment,   'Incineration,    'Solid    wastes,    Pollution 
abatement,  Chemical  degradation. 
Identifiers:  Wet-air  oxidation  process. 

There  are  three  basic  processes  which  can  be  used 
to  destroy  solid  matter  or  convert  solid  matter  into 
liquids  or  gases.  These  three  processes  are  (1) 
biological,  (2)  chemical,  and  (3)  thermal.  A  biologi- 
cal process  is  one  which  utilizes  bacteria  to 
decompose  or  break  down  solid  matter.  These 
processes  can  only  attack  those  solids  which  can 
be  biologically  degraded.  Biological  processes  can 
be  subdivided  into  two  categories;  aerobic  which 
require  the  presence  of  dissolved  oxygen,  and 
anaerobic  which  takes  place  in  the  absnece  of  dis- 
solved oxygen  and  produces  offensive  odors  as 
products  of  destruction.  Total  reduction  for 
biological  destruction  is  30-50%.  Chemical 
destruction  of  solids  is  a  process  which  chemically 
oxidizes  the  solid  material  in  an  aqueous  solution 
at  high  pressure  and  temperature  and  in  the 
presence  of  air  but  without  a  flame.  The  process, 
also  known  as  the  wet  air  oxidation  process, 
operates  at  temperatures  about  500  deg  F  and  pres- 
sures from  150  to  3000  psig  and  can  effectively 
convert  all  the  volatile  solids  in  solid  material  into 
carbon  dioxide,  water,  and  nitrogen.  Thermal 
destruction  is  the  rapid  oxidation  at  temperatures 
1000  to  1400  deg  F,  near  atmospheric  pressure  and 
with  a  flame.  Also  known  as  incineration,  this 
process  can  convert  all  the  volatile  solids  to  gase- 
ous products  and  heat.  (See  also  W72-04604) 
(Schmitt-Iowa  State) 
W72-04619 


MOISTURE  REMOVAL, 

Cornell  Univ.,  Ithaca,  N.Y.  Dept.  of  Agricultural 

Engineering. 

A.  T.  Sobel. 
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Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5D— Waste  Treatment  Processes 


In:  Agricultural  Wastes:  Principles  and  Guidelines 
for  Practical  Solutions,  Cornell  University  Con- 
ference on  Agricultural  Waste  Management, 
February  10-12,  1971,  Syracuse,  New  York,  p  107- 
114,  7  fig,  1  tab,  4ref. 

Descriptors:  *Farm  wastes,  'Dehydration,  'Dry- 
ing, 'Absorption,  Waste  storage,  Incineration, 
Waste  water  treatment. 

Removal  of  water  from  animal  manures  provides 
many  advantages  for  manure  management 
systems,  including  a  reduction  in  offensive  odor,  a 
reduction  in  weight  and  volume,  and  a  change  in 
handling  characteristics.  The  range  of  ideal 
moisture  content  is  10-15%,  since  ammonia  is 
produced  in  the  75-15%  range,  and  below  10%,  the 
manure  becomes  dusty.  The  possible  means  of 
water  removal  are,  (1)  mechanical,  (2)  absorption, 
and  (3)  thermal.  Mechanical  removal  consists  of 
using  pressure  to  force  the  water  from  manure. 
Absorption  is  a  functional  method  of  moisture 
removal  as  long  a  sufficient  absorption  material 
and  air  movement  is  provided.  Thermal  means  of 
moisture  removal  can  be  subdivided  into  dehydra- 
tion and  drying.  Dehydration,  the  removal  of 
moisture  at  a  temperature  considerably  greater 
than  ambient,  must  be  accomplished  in  complex 
equipment  with  the  added  cost  of  a  fuel  source. 
Drying,  the  removal  of  water  by  evaporation  at  a 
temperature  slightly  above  ambient,  is  controlled 
by,  (1)  environment,  (2)  configuration,  and  (3)  air 
movement.  Thickness  of  manure  should  be  1/4 
inch  or  less  for  drying  with  a  maximum  air  flow  of 
800  fpm.  Dehydration  should  be  considered  only  if 
there  is  a  market  available  for  the  dehydrated 
product,  or  if  the  cost  is  considered  a  treatment. 
(See  also  W72-04604)  (Schmitt-Iowa  State) 
W72-04620 


COMPOSTING, 

Rutgers  -  The  State  Univ.,  New  Brunswick.  N.J. 
Dept.  of  Soils  and  Research. 
S.J.Toth.andB.Gold. 

In:  Agricultural  Wastes:  Principles  and  Guidelines 
for  Practical  Solutions,  Cornell  University  Con- 
ference on  Agricultural  Waste  Management, 
February  10-12,  1971,  Syracuse,  New  York,  p  115- 
120,  2  tab,  11  ref. 

Descriptors:  'Farm  wastes,  'Artificial  use,  'Aero- 
bic conditions,  'Humus,  Thermophilic  bacteria, 
Carbon  cycle,  Decomposing  organic  matter. 
Identifiers:  'Composting. 

The  production  and  use  of  artificial  manures  or 
coposts  for  soil  improvement  practices  is  as  old  as 
the  art  of  agriculture.  Composting  can  be  defined 
as  the  process  involving  the  conversion  of  organic 
residues  into  liqnoprotein  complexes  (humus)  via 
thermophilic  organisms  under  optimum  moisture 
and  aeration  conditions.  In  the  process,  C02  is 
evolved  and  the  temperature  of  the  pile  may  reach 
155  to  170  deg  F.  Air  moisture,  nitrogen, 
phosphorus,  and  potassium  are  necessary  in- 
gredients for  composting.  Unless  sufficient 
moisture  is  present  the  pile  will  dry  out  and 
decomposition  will  cease.  If  too  much  moisture  is 
present  or  air  is  excluded,  anaerobic  conditions 
are  produced  and  obnoxious  odors  will  result. 
Microorganisms  require  nitrogen  for  their  growth 
so  composts  made  from  plant  materials  with  less 
than  2%  total  nitrogen  will  require  the  addition  of 
either  organic  or  inorganic  nitrogen.  Small 
amounts  of  additional  phosphorus  and  potassium 
may  be  needed,  with  20  pounds  of  superphosphate 
and  10  pounds  of  muriate  of  potash  usually  being 
sufficient.  Any  materials  containing  cellulose  can 
be  composted,  the  only  exceptions  being  plastics 
and  resins  with  a  closed  ring  structure.  Charac- 
teristics of  ideal  compost  include  dark  color,  inor- 
ganic matter  content  of  80%  or  more,  moisture 
content  between  10  and  20%  total  nitrogen  from 
2.5  to  3.5%,  and  a  pH  between  5.5  and  6.5.  Due 
mainly  to  low  organic  matter,  garbage  composting 
in  the  United  States  has  been  largely  unsuccessful. 
(See  also  W72-04604)  (Schmitt-Iowa  State) 
W72-04621 


UTILIZATION  OF  AGRICULTURAL  WASTES, 

Agricultural  Research  Service,  University  Park, 

Pa. 

W.  R.  Heald,  and  R.  C.  Loehr. 

In:  Agricultural  Wastes:  Principles  and  Guidelines 

for   Practical   Solutions,   Cornell   University   on 

Agricultural  Waste  Management,  February  10-12, 

1971 ,  Syracuse,  New  York,  p  121-129, 49  ref. 

Descriptors:    'Farm    wastes,    'Waste    disposal, 

'Water  reuse,  Fertilization,  Artificial  use,  Waste 

disposal. 

Identifiers:  Recycling. 

Waste  management  can  be  thought  of  in  three 
categories:  the  prevention  of,  the  recovery  of,  or 
the  disposal  of  wastes.  Recovery,  or  recycling  is 
the  return  of  wastes  to  its  natural  state,  and  along 
with  salvage,  or  utilization  of  wastes  is  potentially 
the  most  efficient  operation.  The  land  will  con- 
tinue to  be  the  ultimate  disposal  site  for  animal 
wastes,  and  is  considered  a  recycling  process 
when  coupled  with  crop  production.  Benefits 
other  than  nutrient  value  include  increased  infiltra- 
tion capacity  of  the  soil,  and  reduced  soil  erosion 
resulting  from  better  plant  cover.  Methods  of 
utilizing  animal  wastes  are  composting,  energy  or 
methane  production  and  refeeding.  Composting  is 
feasible  but  a  market  must  be  developed  before 
the  process  is  financially  attractive.  In  general,  the 
nutritive  value  derived  from  animal  wastes  incor- 
porated in  feed  rations  is  greater  if  the  wastes  of 
single  stomached  animals  are  added  to  the  feed  ra- 
tion of  ruminants  and  if  the  ruminant  wastes  are 
treated  chemically  before  being  added  to  feed  ra- 
tions. Unknowns  related  to  transmittal  of  drugs, 
feed  additives,  and  pesticides  to  the  second  animal 
and  to  the  agricultural  product,  such  as  eggs  and 
milk,  remain  to  be  classified.  A  variety  of  costs 
must  be  developed  before  the  value  of  utilization 
and  recycling  can  be  determined.  (See  also  W72- 
04604)  (Schmitt-Iowa  State) 
W72-04622 


ODORS  AND  THEIR  CONTROL, 

Cornell  Univ.,  Ithaca,  N.Y.  Dept.  of  Agricultural 
Engineering. 
D.  C.  Ludington. 

In:  Agricultural  Wastes:  Principles  and  Guidelines 
for  Practical  Solutions,  Cornell  University  Con- 
ference on  Agricultural  Waste  Management, 
February  10-12,  1971,  Syracuse,  New  York,  p  130- 
136.  1  fig,  1  tab,  12  ref. 

Descriptors:  'Farm  wastes,  'Odor,  'Poultry,  Ru- 
noff, Water  pollution,  Air  pollution,  Air  circula- 
tion, Waste  treatment. 

Identifiers:  'Odor  control.  Soil  columns,  Cages, 
Plow-furrow-cover,  Oxidation  ditch,  Chemical 
treatment,  Odor  control  costs. 

The  seriousness  of  odors  produced  from  poultry 
operations  have  increased  with  changes  to  the 
'modern'  poultry  house.  Sources  of  odors  around 
a  poultry  operation  includes:  (a)  ventilation  air,  (b) 
loading  areas  and  outside  storage  tanks,  and  (c)  the 
land  after  spreading.  Controlling  odors  from  these 
sources  can  be  accomplished  to  varying  degrees 
by  different  methods.  The  following  list  of  odor 
control  methods  is  an  attempt  to  put  these 
methods  in  perspective  as  to  success  of  odor 
removal.  Ranking  of  odor  control  methods  for  the 
various  odor  sources:  (a)  Ventilation  air:  (1) 
adequately  aerated  liquefied  manure,  (2)  moisture 
removal  (moisture  content  reduced  to  30-40% 
w.b.),  (3)  frequent  (daily)  cleaning,  (4)  chemical 
treatment  (if  sufficient  chemical  is  used,  this  treat- 
ment could  be  higher  on  the  list);  (b)  Loading  area 
and  outside  storage  tanks:  (1)  adequately  aerated 
liquefied  manure,  (2)  moisture  removal  (30-40%), 
(3)  chemical  treatment;  (c)  Land  after  spreading: 
(1)  adequately  aerated  liquefied  manure,  (2)  plow- 
furrow-cover  or  sub-surface  injection,  (3) 
moisture  removal,  (4)  frequent  cleaning  and 
spreading  (daily),  (5)  chemical  treatment.  The  final 
decision  on  an  odor  control  method  must  be  based 
upon  cost  and  the  local  situation.  The  local  situa- 
tion depends  upon  nearness  of  neighbors  or  degree 
of  odor  control  necessary.  No  matter  how  care- 
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fully  the  method  is  chosen,  if  good  managemei 
and   good   housekeeping   are   not   followed,   tl 
system  will  fail.  (See  also  W72-04604)  (Bund; 
Iowa  State) 
W72-04623 


- 


W  ASTE  HANDLING  ALTERNATIVES, 

Cornell  Univ.,  Ithaca,  N.Y.  Dept.  of  Agricult 
Engineering. 
R.  W.  Guest. 

In:  Agricultural  Wastes:  Principles  and  Guidelini 
for  Practical  Solutions,  Cornell  University  Coi 
ference  on  Agricultural  Waste  Managemer 
February  10-12,  1971,  Syracuse,  New  York,  p  13 
141,  2  fig. 

Descriptors:  'Farm  wastes,  Liquid  wastes,  Odo 
Waste  storage,  Storage  capacity.  Aerobic  trea 
ment.  Oxidation  lagoons,  Cattle,  Poultry,  Swin 
'Waste  water  treatment.  Waste  disposal. 
Identifiers:  'Semi-fluid  material,  Manu 
spreaders. 

Methods  of  handling  agricultural  manures  a 
changing.  The  reason-primarily  because  tl 
predominant  form  of  the  manure  has  change 
Prior  to  ten  years  ago,  more  or  less,  straw  or  oth 
bedding  was  used  which  absorbed  part  of  tl 
moisture  in  the  manure.  Not  only  has  the  for 
changed,  but  also  a  drastic  increase  in  the  volun 
of  waste  material  to  be  handled  in  one  location  h 
occurred.  The  conventional  method  of  handlii 
manure  is  with  the  conventional  manure  spread 
(without  modification),  gutter  cleaners,  | 
scrapers  and  manure  bucket  loaders.  To  be  su 
cessful  using  the  conventional  method,  dai 
manure  and  poultry  manure  must  have  dry  matt 
added,  whereas  swine  manure  can  be  spre 
without  added  dry  matter.  Semi-fluid  material  is 
most  interest  because  most  of  today's  large  opei 
tions  use  this  method.  The  solution  to  handli 
semi-fluid  rests  with  three  alternatives:  (1)  develi 
equipment  to  handle  it  in  this  form,  (2)  change 
liquid  by  adding  water,  or  (3)  change  the  form  tc 
solid.  The  liquid  handling  is  gaining  populari 
because  conventional  mechanical  pumpi 
methods  may  be  used.  The  ease  of  storing  liqui 
is  also  an  advantage  for  using  this  system.  It  et 
bles  an  operator  to  store  manure,  thus  reduci 
labor.  The  treatment  process  must  be  considere 
however,  in  any  of  these  systems  to  reduce  odo; 
(See  also  W72-04604)  (Bundy-Iowa  State) 
W72-04624 


INTEGRATION    OF    COMPONENTS    INTO 
SYSTEM, 

Cornell   Univ.,    Ithaca,    N.Y.   Dept.    of   Poull 

Science. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-04625 


ADVISORY  GROUPS  FOR  ENVIRONMENT; 
PROTECTION  AND  AGRICULTURE 

COOPERATION, 

Wisconsin  Univ.,  Madison.  Dept  of  Dairy  Sciem 
For  primary  bibliographic  entry  see  Field  06E. 
W72-04626 


WASTE     MANAGEMENT     ON     A     MODEI 
DIARY  FARM, 

R.  Everingham. 

In:  Agricultural  Wastes:  Principles  and  Guidelii 

for  Practical  Solutions,  Cornell  University  C( 

ference    on    Agricultural    Waste    Manageme 

February  10-12,  1971,  Syracuse.  New  York,  p  I' 

160. 

Descriptors:  'Farm  waste,  'Cattle,  Confinenn 
pens,  Soil  disposal  fields.  Septic  tanks.  Odo 
Liquid  wastes.  New  York.  Waste  treatment. 
Identifiers:       'Dairy      wastes,      Liquid-mam 
spreader.  Pit  agitation.  'Syracuse  (N.Y.). 

A  New  York  dairy  farmer  gives  an  account  of  i 
100-cow  free-stall  liquid-manure-handling  syste 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 
Waste  Treatment  Processes — Group  5D 


The  system  is  located  within  a  15-minute  drive  to 
downtown  Syracuse,  which  makes  him  very  aware 
of  the  odor  problems  that  a  dairy  operation  might 
cause.  The  liquid  manure  tank  was  designed  on  the 
specifications  of  1-1/2  cubic  feet  per  animal  per 
day  with  enough  capacity  for  two  months.  At  the 
time  the  pit  was  built,  it  was  decided  that  a  two- 
month  clean-out  period  would  be  sufficient,  but 
after  operating  the  system  for  awhile,  it  was  recog- 
nized that  a  four-month  period  would  be  better. 
This  would  eliminate  having  to  spread  the  manure 
during  the  summer  months  or  the  cold  winter 
months  on  frozen  ground.  Also,  the  specifications 
of  1-1/2  cubic  feet  per  animal  per  day  should  be  in- 
creased to  2.  The  equipment  used  to  remove  the 
manure  consists  of  an  agitator  pump  and  a  1400- 
gallon  liquid-manure  spreader.  In  his  operation, 
the  spreading,  especially  in  the  summer,  is  the 
most  critical  part  of  the  operation.  The  operator  at 
this  point  feels  the  system  is  workable.  (See  also 
W72-04604)  (Bundy-Iowa  State) 
W72-04627 


PERFORMANCE  OF  DUCK  WASTEWATER 
TREATMENT  FACILITIES, 

New  York  State  Veterinary  Coll.,  Eastport.  Duck 
Disease  Research  Lab. 
K.J.  Johanson. 

In:  Agricultural  Wastes:  Principles  and  Guidelines 
for  Practical  Solution,  Cornell  University  Con- 
ference on  Agricultural  Waste  Management, 
February  10-12,  1971,  Syracuse,  New  York,  p  161- 
166.  3  fig,  3  ref. 

Descriptors:   *Farm   waste,   ♦Poultry,   Oxidation 

lagoons,  Settling  basins,  Waste  water  disposal, 

•Waste  treatment,  Chlorine,  Run-off,  Treatment 

facilities. 

Identifiers:       ♦Pre-settling      lagoon,      Confined 

buildings,  *Duck  wastes. 

The  Long  Island  duck  industry  is  presently  com- 
prised of  35  farms  and  processing  plants,  market- 
ing approximately  7  million  ducks  a  year.  This 
figure  represents  about  65%  of  the  nation's  ducks 
with  the  majority  going  to  New  York  restaurants 
and  markets.  A  minimum  of  6  gal.  of  water  per 
duck  per  day  is  necessary.  Most  farmers  use 
between  10  and  20  gal.  of  water  per  duck  per  day. 
In  the  past,  ducks  were  given  free  access  to  the 
freshwater  streams  and  rivers  and  their  wastes 
were  carried  out  into  the  waterway,  which  caused 
serious  pollution.  In  order  to  curb  this  pollution, 
the  New  York  State  Department  of  Health 
required  duck  farmers  to  comply  with  a  four-phase 
program  of  water  pollution  abatement.  The  first 
two  phases  of  this  program  called  for  the  removal 
of  ducks  from  open  waters  and  providing  facilities 
that  would  remove  settleable  solids.  The  third 
phase  of  the  order  called  for  the  disinfection  of  the 
waste  effluent.  The  fourth  phase  called  for 
nutrient  removal.  Each  farm  involved  in  waste 
treatment  is  issued  an  operating  permit  after  the 
system  has  been  inspected  and  approved  by  the 
New  York  State  Dept.  of  Environmental  Conser- 
vation. The  permit  describes  the  approved  facili- 
ties and  specifies  what  equipment  is  incorporated 
into  the  system,  such  as  the  size,  number  and 
capacity  of  aeration  lagoons,  settling  lagoons, 
chlorination  tanks,  pumps,  and  the  number  of 
aerators  to  be  utilized.  These  facilities  cannot  be 
altered  without  prior  approval  of  the  New  York 
State  Department  of  Environmental  Conservation. 
(See  also  W72-04604)  (Bundy-Iowa  State) 
W72-04628 


FOOD  PROCESSING  WASTEWATER  TREAT- 
MENT, 

Harnish  and  Lookup,  Assoc,  Newark,  N.Y 
P.  Russell. 

In:  Agricultural  Wastes:  Principles  and  Guidelines 
for  Practical  Solutions,  Cornell  University  Con- 
ference on  Agricultural  Waste  Management, 
February  10-12,  1971,  Syracuse,  New  York,  p  167- 
•72. 3  fig,  2  tab,  Href. 


Descriptors:  *Waste  water  treatment,  Irrigation, 
Lagoons,  Activated  sludge,  Aeration,  Water 
management,  New  York. 

Identifiers:  *Food  processing,  Wastes,  Spray  ir- 
rigation. 

In  the  food  processing  sector  of  the  agricultural  in- 
dustry, wastewater  treatment  and  disposal  is  one 
of  the  most  significant  problems  facing  today's 
corporate  management.  In  New  York  state  alone, 
over  100  food  processing  plants  produce  waste- 
water equivalent  to  5  million  people.  The  problem 
must  be  completely  determined  in  order  to  provide 
a  proper  wastewater  management  program.  An  in- 
plant  wastewater  sampling  program  is  essential  to 
determine  wastewater  sources  and  characteristics. 
A  process  flow  schematic  is  also  essential.  To  treat 
the  wastewater,  preliminary  treatment  includes 
screening,  nutrient  additions,  pH  control,  and 
equalization  in  many  cases.  In  some  cases,  spray 
irrigation  is  a  very  suitable  means  for  wastewater 
disposal  from  food  processing  operations.  The  im- 
portant elements  of  a  spray  irrigation  system  are 
adequate  surface  area  and  a  soil  which  allows  for 
infiltration  into  the  ground.  In  other  instances 
where  a  BOD  removal  efficiency  up  to  85%  is 
adequate,  aerated  lagoons  have  been  employed 
successfully  in  treating  food  processing  waste- 
waters. Methods  including  stabilization  ponds, 
filter,  and  chemical  treatment  are  used  when  ad- 
vanced treatment  is  necessary.  (See  also  W72- 
04604)  (Bundy-Iowa  State) 
W72-04629 


RENOVATION  OF  TREATED  MUNICIPAL 
SEWAGE  EFFLUENT  AND  DIGESTED  LIQUID 
SLUDGE  THROUGH  IRRIGATION  OF  BITU- 
MINOUS COAL  STRIP  MINE  SPOIL, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Forestry  and  Wildlife. 

F.  Hunt. 

M.S.  Thesis,  September  1971,  118  p.  18  fig,  45  tab, 

37  ref.  OWRR  B-020-PA  (6). 

Descriptors:  Spoil  bank,  *Sewage  effluent, 
Sludge,  Land  reclamation,  *Strip  mine  wastes,  Re- 
forestation, Irrigation,  *Waste  water  treatment, 
♦Sprinkler  irrigation,  *Nitrogen  compounds,  ♦Per- 
colation, "Coal  mine  wastes,  ♦Water  reuse, 
♦Phosphorous  compounds,  Potassium,  Calcium, 
Sodium. 
Identifiers:  Nitrate-nitrogen  concentration. 

Sewage  effluent  and  sludge  were  applied  singly 
and  in  combination  at  rates  of  1  and  2  inches  per 
week  by  sprinkler  irrigation  on  spoil  bank  material 
placed  in  large  boxes  (32  ft.  long,  4  ft.  wide,  and  4 
ft.  deep).  Percolate  samples  were  collected  each 
week  for  24  weeks  and  analyzed  to  determine 
water  quality  changes.  Results  indicated  that  98 
percent  of  the  orthophosphate  phosphorus  was 
removed.  Nitrate-nitrogen  concentrations  were 
greatly  reduced  but  still  remained  above  potable 
water  standards.  Concentrations  of  aluminum, 
iron,  manganese,  and  boron  were  all  reduced  con- 
siderably reducing  toxicity  to  vegetation.  Concen- 
trations of  potassium,  calcium  and  sodium  were 
also  significantly  reduced.  (Sopper-Pa) 
W72-04634 


POTENTIALS  FOR  REUSE  OF  WASTEWATER 
IN  NORTH  CENTRAL  TEXAS, 

California  Inst,  of  Tech.,  Pasadena.  W.  M.  Keck 

Lab.     of    Engineering     Materials;     and    Camp, 

Dresser,  McKee,  Boston,  Mass. 

J.  E.  McKee. 

Water  Resources  Bulletin,  Vol  7,  No  4,  p  740-749, 

August  1971.  1  tab. 

Descriptors:    *Water   reuse,    *Reclaimed   water, 
♦Electric  power  industry,  ♦Cooling  towers,  ♦Cool- 
ing water,  Waste  water  treatment,  Water  users, 
Water  quality,  Texas. 
Identifiers:  ♦North  Central  Texas. 

The   reclamation  and  reutilization   of  municipal 
wastewater  in  North  Central  Texas  represents  a 


potential  means  for  increasing  the  total  resources 
of  the  area.  The  possibility  of  reutilization  is 
enhanced  by  new  regional  water  quality  require- 
ments necessitating  a  high  degree  of  treatment  of 
municipal  wastewater  just  for  discharge  to  surface 
streams.  Thus,  the  wastewater  should  be  suitable 
for  several  forms  of  reutilization  with  little  or  no 
additional  treatment.  While  some  demand  may 
arise  from  other  directions,  the  largest  potential 
user  of  well-treated  municipal  effluent  appears  to 
be  the  steam-electric  power  industry.  Within  the 
next  decade  the  generating  capacity  for  power  in 
North  Central  Texas  will  more  than  double,  creat- 
ing a  substantial  demand  for  cooling  water.  Using 
treated  wastewater  for  this  purpose  would  offer 
the  following  advantages  to  the  power  industry: 
the  consistent  availability  of  cool  water,  the  loca- 
tion of  the  cooling  water  source  near  power  de- 
mand centers,  and  the  allowance  for  future  power 
plant  expansion  because  of  ample  supplies  of  cool- 
ing water.  Municipalities,  in  turn,  would  enjoy  the 
advantages  of  a  ready  market  for  treated  waste- 
water and  the  availability  of  electric  power  in  large 
quantities.  (Settle-Wisconsin) 
W72-04695 


DEWATERING  FLORIDA  PHOSPHATE  PEB- 
BLE ROCK  SLIME  BY  FREEZING 
TECHNIQUES, 

Bureau  of  Mines,  Tuscaloosa,  Ala.  Tuscaloosa 
Metallurgy  Research  Center. 
Martin  H.  Stanczyk,  I.  L.  Feld,  and  E.  W.  Collins. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-200  702,  S3.00  in  paper  copy, 
S0.95  in  microfiche.  Report  of  Investigation 
RI7520,  June  1971 ,  20  p,  4  fig,  12  tab. 

Descriptors:  ♦Dewatering,  ♦Freezing,  ♦Phosphate, 
♦Slime,  ♦Florida,  Ice,  Flash  freezing,  Crystal 
growth,  Thermal  capacity,  Latent  heat,  Floccula- 
tion,  Filtration,  Separation  techniques,  Slurries, 
Colloids,  Mine  wastes,  Waste  treatment,  Waste 
disposal,  Waste  dumps. 

Freezing  to  dewater  typical  Florida  phosphate 
rock  washer  slime  was  demonstrated  in  laboratory 
'tests.  The  washer  slime,  a  waste  slurry  of  fine 
mineral  from  concentrating  Florida  phosphate,  has 
colloidal  properties  that  prevent  settling  of  the 
solids  and  make  disposal  or  utilization  difficult. 
The  freezing  process  appeared  to  have  potential 
commercial  use  because  of  indicated  moderate 
energy  requirements,  compaction  of  de watered 
solids,  and  recovery  of  usable  water.  Batch  freez- 
ing of  gallon-size  13.7%  solid  slime  samples 
yielded  42%  solid  products  after  freezing,  thaw- 
ing, decanting,  and  filtering.  Cationic  amine  used 
as  a  process  additive  yielded  a  46.8%  solids 
product  with  significantly  less  filter  area. 
Semicontinuous  freezing  tests  using  eight  stages 
also  produced  thickened  slimes.  Best  dewatering 
was  obtained  when  ice  crystals  were  allowed  to 
grow  and  disrupt  the  colloidal  micelle  units.  Cool- 
ing and  freezing  13.7%  solid  slime  from  30  deg  to  - 
10  deg  C  required  removing  183  Btu  per  pound  of 
slime;  Carnot  cycle  calculation  indicated  theoreti- 
cal minimum  energy  to  transfer  this  heat  was  27.8 
Btu  per  pound.  To  produce  one  ton  of  44%  solids 
slime  from  13.7%  solids  slime,  the  calculated 
theoretical  energy  required  for  cooling  and  freez- 
ing was  52.3  kwhr.  Slime  heat  capacity  and  heat  of 
fusion  data  were  developed  during  the  research. 
W72-04698 


RECOVERY  OF  PHOSPHATES  AND  METALS 
FROM  WASTE  PHOSPHATE  SLUDGE  BY 
REDUCTION-SINTER  PROCESSES, 

Bureau  of  Mines,  Rolla,  Mo.  Rolla  Metallurgy 
Research  Center. 

R.  F.  Waters,  H.  E.  Powell,  and  A.  A.  Cochran. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-201  891,  $3.00  in  paper  copy, 
S0.95  in  microfiche.  Report  of  Investigation  RI 
7533,  July  1971.  10  p,  3  fig,  5  tab,  8  ref. 

Descriptors:  Industrial  wastes,  ♦Waste  treatment, 
Pollution     abatement,      ♦Phosphates,      ♦Metals, 


(ft 


Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5D— Waste  Treatment  Processes 


Chemical  wastes,  Water  pollution  sources,  Water 

pollution   control,    Conservation,    Iron,    'Sludge 

treatment. 

Identifiers:    Lead,    Zinc,    Nickel,    'Automotive 

waste  recovery. 

The  Bureau  of  Mines  developed  laboratory-scale 
processes  to  recover  sodium  phosphates  and  metal 
values  from  waste  sludges  generated  by  the 
phosphate  treatment  of  automobile  and  appliance 
components.  After  treatment  of  the  sludge  with  a 
stoichiometric  amount  of  NaOH,  followed  by 
coke  or  hydrogen  reduction  and  sintering,  zinc  and 
lead  were  recovered  as  fume;  the  sinter  was 
separated  by  water-leaching  into  a  metallic 
product,  chiefly  iron  and  nickel,  and  high-purity 
disodium  or  trisodium  phosphate.  Hydrogen 
reduction-sinter  tests  at  800  deg  C  on  phosphate 
sludge  from  the  treatment  of  automobile  bodies, 
and  at  950  deg  C  on  sludge  from  the  treatment  of 
steel  used  in  appliances,  produced  metallic 
residues  of  iron  or  iron  and  nickel  with  very  low 
contents  of  both  phosphorus  and  zinc. 
W72-04699 

5E.  Ultimate  Disposal  of  Wastes 


DEVELOP   SAFETY   CODE   FOR   CHEMICALS 
AT  DISPOSAL  SITES, 

New  Jersey  State  Dept.  of  Health,  Trenton. 
For  primary  bibliographic  entry  see  Field  05D. 
W72-04221 


CONVERSION     OF     DESALINATION     PLANT 
BRINES  TO  SOLIDS, 

Badger  (W.  L.)  Associates,  Inc.,  Ann  Arbor,  Mich. 
For  primary  bibliographic  entry  see  Field  03A. 
W72-04323 


SOLID  WASTES  SCHEMES  SIFTED, 

For  primary  bibliographic  entry  see  Field  05D. 

W72-04422 


ACTIVITY  RELEASE  AND  CONTROL  AT  THE 
NUCLEAR  POWER  STATIONS  KWL  LINGEN, 
KRB  GUNDREMMINGEN,  VAK  KAHL  AND 
KWOOBRIGHEIM, 

For  primary  bibliographic  entry  see  Field  05B. 

W72-04457 


SCIENTIFIC  BASING  AND  PRACTICE  OF 
LIQUID  RADIOACTIVE  WASTES  DISPOSAL  IN 
DEEP  GEOLOGICAL  STRATA, 

Gosudarstvennyi      Komitet     po      Ispolzovaniyu 
Atomnoi  Energii  SSSR,  Moscow. 
V.  I.  Spitsyn,  M.  K.  Pimenov,  F.  P.  Yudin,  and  V. 
O.  Balukova. 

Available  from  the  National  Technical  Informa- 
tion Service  as  A/CONF.49/P/426,  S3.00  in  paper 
copy,  $0.95  in  microfiche.  Report 
A/CONF.49/P/426,  June  1971,  Fourth  United  Na- 
tions International  Conference  on  the  Peaceful 
Uses  of  Atomic  Energy,  Geneva,  Switzerland,  6- 
16  September  1971.  32  p,  2  fig,  5  tab,  6  ref. 

Descriptors:  'Nuclear  wastes,  'Waste  disposal, 
Radioactive  waste  disposal,  'Geologic  formations, 
Stratigraphy,  Hydrogeology,  Aquifers,  Aquifer 
characteristics,  Groundwater,  Groundwater  basin, 
Hydrology,  Porous  media. 

Identifiers:  Medium  level  wastes.  Deep  well.  Sub- 
terranean. 

The  disposal  and  treatment  of  liquid  wastes  from 
the  nuclear  industry  and  nuclear  power  stations  is 
the  subject  of  large  scale  studies  in  the  USSR.  The 
burial  of  radioactive  wastes  into  deep  geological 
strata  is  one  of  promising  approaches.  The  general 
geological  and  hydrogeological  preconditions  and 
the  practice  of  subterranean  disposal  of  waste 
solutions  and  other  medium-activity  liquid 
residues  into  porous  weakly  mineralized  aquifers 
are  discussed.   Such  aspects  of  the  method  as 


characteristics  of  the  liquid  waste,  interaction  of 
liquid  wastes  with  stratum  material  and  observa- 
tion of  waste  migration  are  described.  (Houser- 
ORNL) 
W72-04467 


THE      MANAGEMENT      OF      RADIOACTIVE 
WASTES  AND  THEIR  LONG-TERM  STORAGE, 

Commissariat  a  l'Energie  Atomique,   Fontenay- 
aux-Roses  (France).  Centre  d'Etudes  Nucleases. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-04468 


BIOLOGICAL  TREATMENT  OF  LIQUID 
WASTES  AND  DISCHARGE  TO  SANITARY 
SEWERS, 

Allied  Chemical  Corp.,  Idaho  Falls,  Idaho. 
For  primary  bibliographic  entry  see  Field  05D. 
W72-04469 


WATER  POLLUTION  POTENTIAL  OF  SPENT 
OIL  SHALE  RESIDUES. 

Colorado  State  Univ.,  Fort  Collins. 

Environmental  Protection  Agency,  Water  Quality 
Office,  Water  Pollution  Control  Research  Series, 
December  1971,  116  p.  32  fig,  18  tab,  29  ref.  EPA- 
WQO  Grant  No.  14030  EDB  12/71. 

Descriptors:  'Salinity,  'Oil  shale,  'Colorado 
River,  'Colorado,  'Sodium  sulfate,  'Rainfall 
simulators.  Capillary  action.  Snowfall,  Erosion 
control,  Soil  temperature.  Water  analysis,  Soil 
chemistry,  Soil  water  movement.  Overland  flow. 
Rainfall  intensity.  Porous  media.  Water  pollution 
sources. 

Identifiers:  Specific  conductance,  Soil  evapora- 
tion, TOSCO  II  process,  Piceance  Basin  (Colo), 
Parachute  Creek. 

Physical  properties,  including  porosity,  permea- 
bility, particle  size  distribution,  and  density  of 
spent  shale  from  three  different  retorting  opera- 
tions, (TOSCO,  USBM,  and  UOC)  have  been 
determined.  Slurry  experiments  were  conducted 
on  each  of  the  spent  shales  and  the  slurry  analyzed 
for  leachable  dissolved  solids.  Percolation  experi- 
ments were  conducted  on  the  TOSCO  spent  shale 
and  the  quantities  of  dissolved  solids  leachable 
determined.  The  concentrations  of  the  various 
ionic  species  in  the  initial  leachate  from  the 
column  were  high.  The  major  constituents,  SO 
equal  to  4  and  Na  plus,  were  present  in  concentra- 
tions of  90,000  and  35,000  mg/1  in  the  initial 
leachate;  however  the  succeeding  concentrations 
dropped  markedly  during  the  course  of  the  experi- 
ment. A  computer  program  was  utilized  to  predict 
equilibrium  concentrations  in  the  leachate  from 
the  column.  The  extent  of  leaching  and  erosion  of 
spent  shale,  and  the  composition  and  concentra- 
tion of  natural  drainage  from  spent  shale  has  been 
determined  using  oil  shale  residue  and  simulated 
rainfall.  Concentrations  in  the  runoff  from  the 
spent  shale  have  been  correlated  with  runoff  rate, 
precipitation  intensity,  flow  depth,  application 
time,  slope,  and  water  temperature.  (EPA  ab- 
stract) 
W72-04556 


SIMULTANEOUS  QUANTITATION  OF  SAL- 
MONELLA SPECIES  AND  PSEUDOMONAS 
AERUGINOSA.  D.  PERSISTENCE  OF 
PATHOGENS  IN  SLUDGE  TREATED  SOILS, 

National  Environmental  Research  Center,  Cincin- 
nati, Ohio. 

B.  A.  Kenner.  G.  K.  Dotson,  and  J.  E.  Smith. 
September  1,  1971.  Second  of  three  papers,  36  p. 
Paper  II,  2  tab,  8  ref. 

Descriptors:  Agriculture,  'Pathogenic  bacteria, 
'Salmonella,  'Pseudomonas,  *E.  coli,  'Public 
health,  'Diseases,  'Ultimate  disposal,  Per- 
sistence, 'Sludge  disposal,  Soil  treatment,  Sewage 
treatment,  Pennsylvania,  Ohio,  Municipal  wastes. 
Identifiers:  St.  Marys  (Pennsylvania),  Penn 
Township  (Pennsylvania),  Cincinnati  (Ohio). 


The  persistence  of  Salmonella  species,  Pseu- 
domonas aeruginosa,  and  fecal  coliforms  in  soils 
treated  with  various  types  of  municipal  sludges  is 
reported.  The  initial  studies  were  made  on  sludge- 
treated  soils  in  Pennsylvania  under  relatively  mild 
spring  and  summer  conditions.  The  second  series 
of  studies  was  made  employing  municipal  sludges 
from  Cincinnati  sewage  treatment  plants  and 
under  more  severe  late  fall  and  winter  conditions. 
From  results  obtained  testing  relatively  small  soil 
samples  at  weekly  intervals,  it  is  evident  that 
sludge-borne  pathogens  may  persist  on  agricul- 
tural or  grass  lands  in  the  top  two  inches  (5  cm)  of 
soil  for  at  least  21  weeks.  The  use  of  unsterile  mu- 
nicipal waste  treatment  sludges  on  land  may  well 
contribute  to  uninterrupted  human  and  animal  dis- 
ease cycles.  (EPA  abstract) 
W72-04560 


PLANT    NUTRIENTS    AND    ANIMAL    WASTE 
DISPOSAL, 

Connecticut    Agricultural    Experiment    Station, 

New  Haven. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-04573 


THE  FEASIBILITY  OF  OBTAINING  A  SOLID 
DRY  BRINE  EFFLUENT  FROM  DESALTING 
PLANTS  AT  INLAND  LOCATIONS, 

Struthers  Energy  Systems,  Inc.,  Warren,  Pa. 
For  primary  bibliographic  entry  see  Field  03A. 
W72-04576 


UTILIZATION  OF  AGRICULTURAL  WASTES, 

Agricultural  Research  Service,  University  Park, 

Pa. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-04622 


WASTE  HANDLING  ALTERNATIVES, 

Cornell  Univ.,  Ithaca,  N.Y.  Dept.  of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-04624 


WASTE     MANAGEMENT     ON     A     MODERN 
DIARY  FARM, 

For  primary  bibliographic  entry  see  Field  05D. 
W72-04627 


FOOD   PROCESSING   WASTEWATER  TREAT- 
MENT. 

Harnish  and  Lookup,  Assoc,  Newark,  N.Y. 
For  primary  bibliographic  entry  see  Field  05D. 
W72-04629 


RENOVATION  OF  TREATED  MUNICIPAL 
SEWAGE  EFFLUENT  AND  DIGESTED  LIQUID 
SLUDGE  THROUGH  IRRIGATION  OF  BITU- 
MINOUS COAL  STRIP  MINE  SPOOL, 

Pennsylvania  State  Univ.,  University  Park.  Dept 

of  Forestry  and  Wildlife. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-04634 


GROUND-WATER  POLLUTION  AND  SANITA- 
RY  LANDFTLLS--A  CRITICAL  REVIEW, 

Marquette  Univ..  Milwaukee.  Wis.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-04654 


5F.  Water  Treatment  and 
Quality  Alteration 


DIATOMITE  FILTRATION  FOR  REMOVAL  OF 
IRON  AND  MANGANESE, 

Massachusetts  Dept.  of  Public  Health.  Law  rence. 
G.  J.  Coogan. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 
Water  Treatment  and  Quality  Alteration — Group  5F 


Journal  of  the  American  Water  Works  Associa- 
tion, Vol  54,  No  12,  p  1507-1517,  December  1962.  6 
fig,  4  tab,  8  ref. 

Descriptors:      'Water      treatment,      'Filtration, 

•Diatomaceous      earth,      'Iron,      'Manganese, 

Chlorine,  Lime,  Sodium  compounds,  Phosphates, 

♦Filters. 

Identifiers:  Hypochlorites,  Filter  aids,  'Diatomite 

filters. 

Ground  water  is  a  mjaor  source  of  supply  in  Mas- 
sachusetts. Iron  and  manganese  in  the  water  often 
means  that  it  must  be  treated,  otherwise  the  wells 
must  be  abandoned.  Concentration  often  increase 
with  continued  use,  especially  when  demands 
cause  increases  in  draft  from  the  wells.  Slow  sand 
filtration  has  generally  been  unsatisfactory  with 
waters  containing  large  amounts  of  iron  and  man- 
ganese because  of  filter  clogging.  An  integrated 
program  of  iron  and  manganese  removal  research 
was  undertaken  and  a  pilot  plant  with  a  vacuum 
diatomite  filter  and  a  pressure  diatomite  filter  was 
designed  to  carry  out  the  study.  Studies  were  car- 
ried out  at  Amesbury  where  iron  content  varied 
from  6.  to  11.  ppm  and  manganese  from  0.25  to 
0.45  ppm,  at  Lowell  with  average  iron  of  4.0  ppm 
and  manganese  of  1.3  ppm,  and  at  Billerica  with 
average  iron  of  6  mg/1  and  manganese  1.3  ppm. 
Studies  included  use  of  sodium  hypochlorite,  cal- 
cium hypochlorite,  chlorine,  limestone,  hydrated 
lime  soda  ash,  copper  sulfate,  potassium  perman- 
ganate, trisodium  phosphate,  various  grades  of 
diatomaceous  earth  and  various  pH  ranges.  At 
Amesbury  90%  of  samples  of  finished  water  con- 
tained less  than  0.2  ppm  of  iron,  and  50%  less  than 
0.02  ppm.  At  Lowell,  iron  in  finished  water  for 
95%  of  samples  was  less  than  0.1  ppm.  Manganese 
was  reduced  effectively  above  pH  8.5  but  only 
about  one-half  could  be  removed  at  pH  below  8.0. 
(Bean-AWWA) 
W72-04136 


RELATIONSHIP  BETWEEN  WATER  QUALITY 
AND  DEATHS  FROM  CARDIOVASCULAR  DIS- 
EASE, 

City  Univ.  of  New  York. 
D.  L.  Muss. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol  54,  No  11,  p  1371-1378,  November  1962. 
2  fig,  3  tab,  11  ref. 

Descriptors:  'Water  purification,  'Public  health, 
•Water  quality,  'Disease,  'Calcium,  'Magnesium, 
'Hardness  (Water),  United  States. 
Identifiers:  'Cardiovascular  disease,  'Vanadium. 

Cardiovascular  disease  accounts  for  nearly  50%  of 
all  deaths  in  the  U.S.  Present  are  1949-51  data,  for 
each  of  the  States,  on  the  average  annual  age-ad- 
justed death  rates  from  cardiovascular  disease. 
From  regression  analysis  of  this  data  it  appears 
that,  both  on  a  national  and  local  scale,  the 
presence  of  calcium  or  magnesium-or  other  sub- 
stances normally  present  or  absent  when  calcium 
or  magnesium  is  present-are  responsible  for  sub- 
stantial reductions  in  the  death  rates  from  car- 
diovascular disease.  William  H.  Strain  has 
prepared  a  hypothesis  to  explain  the  correlation 
between  vanadium  and  death  rates  from  car- 
diovascular disease.  Vanadium  is  absent  in  coastal 
waters  where  cardiovascular  disease  death  rates 
have  been  high  and  it  is  present  in  hard  waters 
where  they  are  lower.  Strain  explains  his  hypothe- 
sis on  the  basis  of  studies  indicating  that  vanadium 
inhibits  the  manufacture  of  cholesterol  and 
phospholipids.  Thus  vanadium  in  hard  waters 
might  prevent  or  retard  the  build  up  of  these  sub- 
stances in  the  arteries.  (Bean-AWWA) 
W72-04138 


EFFECTIVENESS       OF       WATER       UTILITY 
QUALITY  CONTROL  PRACTICES, 

Public  Health  Service,  Washington,  D.C.  Div.  of 
Environmental  Engineering  and  Food  Protection. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-04140 


DETECTION   AND  ENUMERATION  OF  IRON 
BACTERIA  IN  MUNICIPAL  WATER  SUPPLIES, 

Wisconsin  State  Commission  on  Water  Pollution, 

Madison. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-04143 


LABORATORY  AND  FIELD  STUDIES  ON  THE 
TREATMENT  OF  IRON-BEARING  WATERS, 

Illinois  Univ.,  Urbana.  Dept.  of  Civil  Engineering. 
J.  M.  Longley,  R.  S.  Engelbrecht,  and  G.  E. 
Margrave. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol.  54,  No.  6,  p  731-745,  June  1962.  6  fig,  2 
tab,  17  ref. 

Descriptors:  'Water  treatment,  'Iron,  'Stability, 
'Aeration,  'Filtration,  Hydrogen  ion  concentra- 
tion, Illinois. 

The  presence  of  iron  in  many  water  supplies  is  a 
problem.  70%  of  the  raw-water  supplies  of  Illinois 
contain  iron  in  excess  of  0.3  ppm.  Data  indicate 
that  33%  of  plants  with  iron  removal  facilities  are 
not  reducing  the  iron  content  to  a  satisfactory 
level.  A  joint  investigation  is  being  carried  out  by 
the  Sanitary  Engineering  Laboratory  of  the  Univ. 
of  Illinois  and  the  Illinois  Dept.  of  Public  Health.  A 
pilot  plant,  designed  for  both  laboratory  and  field 
experiments  is  described  and  initial  experiments 
and  conclusions  are  presented.  Satisfactory 
synthetic  iron-bearing  waters  can  be  prepared.  The 
pilot  plant  (0.12  gpm)  consisting  of  an  aerator, 
reaction  basin,  and  sand  filter  appears  to  be  ap- 
plicable in  studying  iron  removal  both  in  the 
laboratory  and  at  field  sites.  During  storage,  water 
with  alkalinity  values  greater  than  the  total  hard- 
ness were  less  stable  toward  ferrous  iron  than 
water  with  non-carbonate  hardness  and  lower  pH; 
ferrous  iron  was  more  stable  in  waters  having  a 
high  carbon  dioxide  content.  Iron  removal  by  aera- 
tion was  0.1  to  44%,  by  reaction  basin  0  to  13%,  by 
filtration  96  to  100%.  Chlorides,  sulfates,  hard- 
ness, nitrogen  and  chemical  oxygen  demand,  in 
the  limits  studied,  had  no  effect  on  over-all  iron 
removal  efficiency.  (Bean-AWWA) 
W72-04144 


EXPERIENCES  WITH  MUNICIPAL 

DIATOMITE  FILTERS  EXPERIENCES  IN  NEW 
YORK, 

New  York  State  Dept.  of  Health,  Lathan. 
G.  W.  Moore. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol.  54,  No.  12,  p  1500-1504,  December  1962. 
3  tab. 

Descriptors:  'Water  treatment,  'Turbidity,  'Iron, 
'Manganese,    'Color,    'Algae,    'Colloids,    Flow 
rates,  'Filters,  'New  York,  Treatment  facilities. 
Identifiers:  'Diatomite  filters,  Filter  aids. 

Experiences  at  the  various  diatomite  filter  installa- 
tions in  N.Y.  are  reviewed,  and  the  N.Y.  State 
Health  Department's  position  regarding  diatomite 
filtration  is  summarized.  In  general  diatomite  fil- 
ters should  be  considered  as  finishing  filters  where 
the  water  is  not  heavily  polluted,  the  average  tur- 
bidity is  10  or  less,  and  maximum  turbidity  does 
not  exceed  30  for  any  appreciable  time.  They 
should  be  approved  only  if  pretreatment  is  in- 
cluded where  there  is  a  problem  of  iron  removal, 
fixed  color,  heavy  algae  laoding,  or  turbidity  is  in 
fine  suspension  or  colloidal  form.  At  least  two 
units  should  be  provided.  Permissible  rate  of  filtra- 
tion should  depend  upon  the  character  of  the  raw 
water  and  the  degree  or  type  of  supervision  and 
laboratory  control.  The  normal  filter  rate  should 
be  1  gpm/sq  ft.  Either  horizontal  or  vertical  ele- 
ments are  acceptable,  also  pressure  or  vacuum 
types.  The  diatomite  used  should  be  acceptable  to 
the  reviewing  authority.  (Bean-AWWA) 
W72-04145 


EFFLUENT  QUALITY  CONTROL  AT  A  LARGE 
OIL  REFINERY, 

Weston  (Roy  F.),  Inc.,  West  Chester,  Pa. 
For  primary  bibliographic  entry  see  Field  05D. 


W72-04146 


EXPERIENCES  WITH  MUNICIPAL 

DIATOMITE        FILTERS-EXPERIENCES        IN 
MICHIGAN, 

Michigan  Dept.  of  Health,  Lansing.  Water  Supply 
Section. 

T.  L.  VanderVelde,  and  C.  C.  Crumley. 
Journal  of  the  American  Water  Works  Associa- 
tion, Vol.  54,  No.  12,  p  1493-1500,  December  1962, 
3  fig,  3  tab. 

Descriptors:    'Water   treatment,    'Diatomeceous 
earth,  'Design,  'Filtration,  'Operations  research, 
Electrolytes,  Flow  rates,  Instrumentation,  'Fil- 
ters, Michigan,  Treatment  facilities. 
Identifiers:  'Diatomite  filters. 

Satisfactory  diatomite  filter  runs  prevail  at  turbidi- 
ties under  5  units  at  conventional  filter  rates.  Short 
filter  runs  prevail  for  turbidities  above  5  units  and 
result  in  significant  operating  problems.  Adequate 
instrumentation,  recorders,  and  close  supervision 
by  the  operator  are  essential  for  operational  con- 
trol. Controlled  field  investigations  should  be  con- 
ducted and  should  include  studies  to  determine:  (1) 
the  optimum  continuous  slurry  feed  for  various 
water  quality  conditions;  (2)  types  of  filter  aid  best 
suited  for  various  raw- water  qualities;  (3)  filter 
runs  for  constant  rates  and  decreasing  rates  for 
constant  heads;  and  (4)  effectiveness  of  pretreat- 
ment. Additional  research  and  improvements  are 
indicated  for  filter  element  design,  continuous 
slurry  feed  system  design,  backwashing  facilities 
and  techniques,  and  overall  filter  design  with  at- 
tention to  precoat  and  slurry  application.  Finally, 
actual  operation  has  demonstrated  the  need  for 
storage  following  filtration.  (Bean-AWWA) 
W72-04150 


USE  OF  POTASSIUM  PERMANGANATE  IN 
WATER  TREATMENT, 

Cedar  Rapids  Water  Works,  Iowa. 
A.  K.  Cherry. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol.  54,  No.  4,  p  417-424,  April  1962.  1  fig,  1 
tab. 

Descriptors:  'Water  treatment,  'Algae,  'Actino- 

mycetes,    'Odor,    Activated   carbon,    Ammonia, 

Chlorine. 

Identifiers:  'Potassium  permanganate. 

Threshold  odors  of  raw  water,  normally  under 
200,  rose  to  an  average  of  896  in  July  with  a  max- 
imum one  day  of  4,000.  Algae  count  averaged 
48,600  per  ml.  Average  permanganate  dosage  was 
10.1  ppm,  and  carbon  application  51  ppm.  Finished 
water  odors  were  as  high  as  14-18.  The  most  suc- 
cessful treatment  was  discontinuance  of  softening 
and  the  application  of  permanganate  at  the  intake, 
permitting  it  to  pass  through  the  primary  mixers 
and  clarifiers  without  adding  other  chemicals. 
Alum  was  applied  in  the  secondary  mixers,  with 
lime  for  pH  adjustment.  Carbon  was  applied  as  the 
water  passed  to  the  final  clarifiers.  Ammonia  and 
chlorine  application  was  changed  to  the  clear  well 
after  filtration.  By  this  treatment,  odor  was 
reduced  from  400-2,000  to  3-5  in  finished  water. 
The  abnormally  large  number  of  known  odor 
producing  algae  was  assumed  to  be  the  principal 
cause  of  the  undesirable  tastes  and  odors,  how- 
ever, part  of  the  odors  could  be  traced  to  actino- 
mycetes.  (Bean-AWWA) 
W72-04155 


RESEARCH  NEEDS,  PRIORITIES,  AND  INFOR- 
MATION SERVICES, 

American  Water  Works  Association,  New  York. 
Committee  on  Research. 
T.  E.  Larson. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol.  54,  No.  6,  p  657-664,  June  1962.  1  ref. 

Descriptors:  'Water  treatment,  'Public  health, 
•Research  and  development,  'Chemical  reactions, 
Coagulation,  Flocculation,  Oxidation,  Aluminum 
compounds.  Iron. 
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Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5F — Water  Treatment  and  Quality  Alteration 


Identifiers:  Coagulant  aids. 

Under  'Source  of  Supply'  21  questions  needing 
research  are  listed,  and  under  Transmission  and 
Distribution'  about  a  dozen.  Improved  manage- 
ment research  also  is  needed.  The  question  is  not, 
where  is  research  needed.  It  is,  how  soon  can  sup- 
port for  needed  research  be  provided.  With 
respect  to  treatment  methods,  no  analytical 
procedure  is  immune  to  scrutiny  as  to  accuracy, 
sensitivity,  simplicity  and  adaptability  to  record- 
ing. The  chemistry  of  alum  in  water  has  yet  to  be 
established.  A  good  method  to  determine  floe 
strength  to  evaluate  the  coagulation  step  has  yet  to 
be  devised.  Significant  studies  are  needed  on  the 
coagulant  aids;  a  thorough  knowledge  of  the 
chemicals  and  processes  is  needed.  The  solubility 
of  alum  at  other  than  18  and  25  C  is  not  known 
though  it  is  being  used  at  near-zero  temperatures. 
Iron  removal  is  a  very  inconsistent  water  treat- 
ment process  -  why  Rates  of  oxidation  have  not 
been  researched.  Inhibitors  have  not  been  defined. 
How  can  organics  be  removed  from  water.  What 
organics  besides  alkylbenzene  sulfonates  slip 
through  waste  treatment  plants.  What  is  known 
about  the  minor  elements  of  radioactivity  in  water 
and  their  effects  on  consumers.  (Bean-AWWA) 
W72-04156 


A  THEORY  OF  DIATOMITE  FILTRATION, 

Iowa  State  Univ.,  Ames.  Dept.  of  Civil  Engineer- 
ing. 

E.  R.  Baumann,  J.  L.  Cleasby,  and  R.  L.  LaFrenz. 
Journal  of  the  American  Water  Works  Associa- 
tion, Vol  54,  No.  9,  p  1 109-1 1 19,  September  1962.  9 
figs,  1  tab,9ref. 

Descriptors:  "Water  treatment,  *Diatomaceous 
earth,  "Filtration,  Treatment  facilities,  "Theoreti- 
cal analysis.  Head  loss. 

Identifiers:  "Diatomite  filters,  Coagulant  aids. 
Pilot  plant. 

It  would  be  advantageous  to  find  a  relationship 
connecting  the  filtering  characteristics  of  the 
suspended  solids,  body  feed,  and  filtration  rate 
with  the  filter  cake  head  loss  in  a  diatomite  filter 
after  filtering  a  given  amount  of  water.  The  vari- 
ous steps  in  a  pilot  plant  study  to  construct  a 
complete  equation  incorporating  all  factors  are  re- 
ported, with  an  equation,  which  contains  two  unk- 
nowns. K3  is  a  constant  which  depends  on  the 
grade  of  diatomite  and  the  water  to  be  filtered.  K4 
is  a  function  of  the  suspended  solids  to  be 
removed  and  is  related  to  the  ratio  of  suspended 
solids  to  body-feed  diatomite  in  the  filter  cake.  K3 
can  be  reported  by  filter-aid  manufacturers. 
Values  of  K4  can  be  determined  in  about  4  or  5  fil- 
tration tests.  (Bean-AWWA) 
W72-04161 


SELECTION  OF  SAND  FILTRATION  RATES, 

Iowa  State  Univ.,  Ames.  Dept.  of  Civil  Engineer- 
ing. 

J.  L.  Cleasby,  and  E.  R.  Baumann. 
Journal  of  the  American  Water  Works  Associa- 
tion, Vol  54,  No  5,  p  579-602,  May  1962.  15  fig,  5 
lab,  29ref. 

Descriptors:  "Water  treatment,  "Filtration, 
"Flow-control,  Standards,  Pathogenic  bacteria. 
Head  loss. 

A  three-year  study  of  filtration  was  conducted 
utilizing  pilot  sand  filters  6  inches  I.D.,  53  in.  long. 
Factors  to  be  considered  in  selecting  design  filtra- 
tion rate  include  the  consequences  of  higher  rates 
in  terms  of  quality,  filter  run  length,  and  percent- 
age of  product  used  in  backwashing.  Sand  filters 
pass  some  material  at  all  filtration  rates.  Use  of 
standard  rates  does  not  assure  good  quality. 
Higher  rates  may  result  in  worse  water  quality,  the 
change  may  be  insignificant.  Therefore,  the  proper 
role  of  filtration  is  to  serve  as  a  polishing  step  to 
assure  acceptable  effluent  clarity.  It  cannot  be  re- 
lied upon  as  a  final  pathogen  control.  In  the  filtra- 
tion of  suspensions  that  cause  head  loss  to  develop 
at  an  increasing  rate  as  the  filter  run  progresses. 


greater  production  per  run  can  be  expected  as 
rates  are  increased.  The  increasing  rate  of  head 
loss  development  associated  with  an  optimum-rate 
tendency  is  caused  by  development  of  a  com- 
pressible surface  cake  on  the  sand  surface,  which 
only  occurs  when  particles  in  suspension  have 
adequate  internal  strength  to  resist  the  hydraulic 
shear  forces  tending  to  drag  them  down  into  the 
filter.  At  the  optimum  rate  of  filtration,  the  surface 
cake  influence  has  been  minimized  and  the  head 
loss  development  approaches  linearity.  (Bean- 
AWWA) 
W72-04216 


USE  OF  IODINE  FOR  DISINFECTION, 

Florida  Univ.,  Gainesville.  Dept.  of  Chemistry. 
A.  P.  Black,  R.  N.  Kinman,  W.  C.  Thomas,  Jr.,  G. 
Freund,  and  E.  D.  Bird. 

Journal  of  American  Water  Works  Association, 
Vol  57,  No  II,  p  1401-1421,  November  1965.  18 
fig,  9  tab,  24  ref. 

Descriptors:    "Water   treatment,    "Public   health, 
"Disinfection,  Color,  Taste,  Odor. 
Identifiers:  "Iodine,  Thyroid. 

The  use  of  iodine  as  disinfectant  for  the  water  sup- 
plies of  700  people  was  studied  over  a  period  of  19 
months.  The  iodine  was  extremely  effective  for 
disinfection;  residuals  were  maintained  in  the  dis- 
tribution systems;  and  in  doses  of  1.0  ppm,  iodine 
produced  no  discernible  color,  taste  or  odor  in 
water.  A  variety  of  medical  and  physiologic  tests, 
including  indices  of  thyroid  function,  were  made 
on  70  subjects  receiving  the  iodized  water.  No 
evidence  of  any  detrimental  effect  on  general 
health  or  thyroid  function  developed.  The  relative- 
ly high  cost  of  iodine  is  offset  by  the  low  chemical 
reactivity  which  results  in  low  iodine  demands. 
Also  little  or  no  iodine  is  lost  by  iodate  formation. 
Disinfecting  residuals  may  be  maintained  to  the 
extremities  of  distribution  systems  by  use  of  a 
slow-acting  oxidizing  agent,  such  as 
monochloramine.  (Bean-AWWA) 
W72-04217 


COAGULATION  TESTING:  A  COMPARISON 
OF  TECHNIQUES-  PART  II, 

Montgomery  Research  Inc.,  Pasadena,  Calif. 
R.  J.  TeKippe,  and  R.  K.  Ham. 
Journal  of  the  American  Water  Works  Associa- 
tion, Vol  62,  No  10.  October  1970,  p  620-628.  17 
fig,  1  tab,  38  ref. 

Descriptors:     "Water    treatment,     "Coagulation, 
"Control,      Comparative      benefits.      Analytical 
techniques.  Settling  velocity. 
Identifiers:  Floe  volume.  Floe  size,  Colloid  titra- 
tion. Jar  tests.  Membrane  filtration. 

Twenty  techniques  for  design  and  control  of  the 
coagulation  process  have  been  considered  and 
discussed.  From  this  list,  settled  and  filtered  jar 
test  turbidity  reduction,  floe  formation  time, 
visual  floe  size  comparisons,  membrane  ref  titra- 
tion, colloid  titration,  settleable  floe  volume,  pilot 
plant  filtration,  and  electronic  counting  particle 
were  selected  for  laboratory  experimentation. 
These  techniques  appear  to  fall  into  three  general 
categories,  colloid  titration,  conventional  and 
modified  jar  tests  and  membrane  and  pilot  plant 
filtration.  This  study  reaffirmed  that  the  effects 
and  interactions  of  the  chemical  variables  affect- 
ing colloidal  particle  destabilization  in  water  treat- 
ment are  very  complex.  Many  of  the  different 
coagulation  control  techniques  measure  essen- 
tially the  same  properties  of  a  suspension.  Of  the 
coagulation  control  techniques  tested,  the  settled 
turbidity  jar  test  technique  was  found  to  be  of  the 
most  practical  value  for  evaluating  the  settleability 
of  a  coagulated  suspension.  However,  the  elec- 
tronic counting  technique  does  give  a  nearly  com- 
parable indication  of  settleability  and  can  measure 
other  floe  properties  simultaneously.  The  mem- 
brane refiltration  technique  is  simple  and,  when 
used  judiciously,  can  give  information  on  particle 
filterability    comparable    to    the    more    laborious 


technique  of  pilot  plant  operation.  (Goessling-Tex- 

as) 

W72-04218 


BEHAVIOR  AND  EVALUATION  OF  MICROS- 
TRAINING  FOR  A  SUPPLY  IN  CALIFORNIA, 

Engineering-Science  Inc.,  Oakland,  Calif. 
R.  C.  Carter,  H.  F.  Ludwig,  H.  J.  Ongerth,  J.  A. 
Harmon,  and  S.  H.  Woody,  II. 
Journal  of  the  American  Water  Works  Associa- 
tion, Vol  54,  No  5,  p  606-620,  May  1962.  4  fig,  6 
tab,  5  ref. 

Descriptors:      "Water     treatment,      "Turbidity, 
"Plankton,    "Conforms,    "Slime,    "Fungi,     "Ul- 
traviolet radiation. 
Identifiers:  "Microstraining. 

The  installation  of  10  ft  X  10  ft  microstrainer.  the 
method  developed  to  evaluate  its  performance  and 
the  results  obtained  are  described.  It  was  installed 
at  Lytle  Creek  which  has  a  drainage  area  of  45  sq. 
mi  on  the  southerly  slope  of  the  San  Bernardino 
Mountains.  For  short  periods  there  are  significant 
increases  in  turbidity.  Also  the  normal  stream  load 
includes  vegetation  particles,  insect  parts  and 
plankton.  Traveling  screens  (16  mesh)  just  in  front 
of  the  microstrainer  carry  off  the  leaves,  twigs  and 
other  gross  materials.  The  unit  has  generally 
operated  at  rates  of  2-5  MGD.  It  has  operated  to  1 1 
MGD,  but  was  designed  for  5  MGD.  Particles 
bound  with  bacterial  slimes  and  fungus  mycellium 
caused  increased  head  losses  through  the  screens. 
Ultraviolet  lamps,  specially  selected  not  to  emit 
ozone  which  would  corrode  the  screen,  effectively 
destroyed  the  slime.  Data  indicate  that  some 
coliforms  are  removed,  probably  through  ad- 
herence or  inclusion  in  the  particulates.  Micros- 
training  reduced  the  volume  of  particulates  by  an 
average  of  64%.  The  coefficient  of  variation  for 
the  volume  was  reduced  from  2.1  to  1.3.  Chlorine 
demand  was  reduced  by  approximately  33%.  For 
the  Lytle  Creek  supply,  microstraining  was  effec- 
tive in  removal  of  objectionable  particulates,  espe- 
cially those  likely  to  cause  consumer  complaints. 
(Bean-AWWA) 
W72-04223 


DESIGN      AND      APPLICATION      OF      MUL- 
TIMEDIA FILTERS, 

Neptune  Microfloc,  Inc..  Corvallis,  Oreg. 
W.  R.  Conley,  and  H.  Kou-ying. 
Journal  of  the  American  Water  Works  Associa- 
tion, Vol  61 ,  No  2,  p  97-101 .  February  1969.  4  fig.  5 
tab,  13  ref. 

Descriptors:  "Water  treatment,  "Filters.  "Filtra- 
tion, "Design,  Flocculation.  Electrolytes. 
Identifiers:  "Dual-media  filters. 

Alternative  filter  designs  using  media  of  different 
specific  gravities  and  sizes  have  been  built  and 
tested  on  various  kinds  of  raw  water  supplies. 
Some  of  these  data  and  operating  results  from 
various  plant  designs  are  presented  and  discussed. 
A  practical  rational  method  to  optimize  design, 
developed  for  uniform  single  media  filters  can  also 
be  used  for  filters  made  of  three  or  more  non- 
uniform and  different  materials.  Polyacrylamides 
drastically  change  the  filter  performance  for  all  fil- 
ters tested  and  should  be  considered  in  filter 
design.  Filter  design  should  not  be  limited  by  rule 
of  thumb  standards  and  should  be  specific  to  in- 
dividual water  sources.  Operating  results  of  many 
plants  show  that  custom  design  for  specific  situa- 
tions is  reasonable.  Flocculation  » ithin  filter  pores 
may  be  important  and  needs  to  be  re-evaluated. 
(Bean-AWWA) 
W72-04:?4 


CHEMICAL      CHARACTERIZATION      OF      A 
PUBLIC  WATER  SUPPLY. 

Geological  Survey.  Denver.  Colo. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-04235 
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ATUS  OF  FLUORIDATION  IN  NEW  YORK 
ATE, 

w  York  State  Dept.  of  Public  Health,  Albany. 

/.  of  Pure  Waters. 

Berner 

irnal  of  the  American  Water  Works  Associa- 

i,  Vol  61,  No  2,  p  68-72,  February  1969.  5  fig,  4 

,5ref. 

scriptors:    *Water  treatment,   *Public   Health, 
uoridation,  *Fluorides,  Costs,  New  York, 
ntifiers:  'Hydrofluosilicic  acid. 

:  first  fluoridation  of  a  water  supply  in  New 
rk  State  was  at  Newburgh  in  1945;  this  was  the 
y  installation  offering  fluoridation  in  that  state 
ll  1951.  In  1956  only  25  public  supplies  were 
indated;  this  increased  to  70  in  1967.  These  70 
ilic  supplies  serve  353  communities  and  water 
ricts;  almost  11  million  people,  or  approxi- 
lely  70  percent  of  the  population  on  public  sup- 
s  in  New  York  State.  The  City  of  New  York 
an  fluoridation  in  1965,  thereby  adding  nearly  8 
lion  persons,  and  more  than  tripling  numbers 
/ed  with  fluoridated  water.  New  systems  of  the 
t  dozen  years  have  utilized  hydrofluosilicic 
I,  and  six  systems  have  changed  from  dry 
erials  to  the  acid.  Twice  as  many  supplies  util- 
the  liquid,  and  they  serve  four  times  as  many 
sumers  since  New  York  City  is  one  of  those 
izing  the  acid.  Average  per  capita  cost  is  16 
ts  per  year  with  a  range  of  6  to  33  cents,  ac- 
Jing  to  the  decreasing  population  served. 
an-AWWA) 
2-04236 


CHANISM  OF  VIRUS  ADSORPTION  ON  AC- 
ATED  CARBON, 

yland  Univ.,  College  Park.  Dept.  of  Civil  En- 
uring. 

.  Cookson,  Jr. 

rnal  of  the  American  Water  Works  Associa- 
,  Vol  61,  No  1,  p  52-56,  January  1969.  8  fig,  1 

16ref. 

criptors:    *Water   treatment,    'Viruses,   *Ac- 

ted  carbon,  'Adsorption,  Hydrogen  ion  con- 

tration,  Water  purification,  Disinfection,  'Bac- 

Jphage. 

itifiers:   *Esterification,   Electrostatic  forces, 

boxyl  group,  Ionic  strength. 

s  on  activated  carbon  that  adsorb  bac- 
)phage  T4  are  probably  a  carboxyl  group  or 
one.  Adsorption  on  carbon  can  be  completely 
ked  by  esterifying  these  groups.  It  is  proposed 

amino  groups  on  the  virus  adsorb  to  carboxyl 
ips  on  the  carbon  by  electrostatic  attraction. 
5H  decreases  from  the  optimum  of  7,  adsorp- 

rate  decreases,  presumably  resulting  from  an 
ease  of  negative  charge  on  the  virus  particles 

carbon  surface,  causing  greater  repulsive 
es  between  the  viruses  and  carbon  particles. 

collision  frequency,  therefore  is  reduced, 
i  increasing  ionic  strength,  adsorption  is  aided 
ke  charges  on  the  virus  and  carbon  particles 
masked;  at  the  same  time,  repulsive  forces 
-een  the  viral  tail  fibers  and  tail  sheath  are 
iced.  With  the  increasing  ionic  strength,  more 

more  tail  fibers  adsorb  on  the  tail  sheath, 
ough  high  ionic  strengths  cause  a  maximum 
sion  frequency  between  virus  and  carbon  par- 
s,  the  adsorbing  tail  fibers  become  less  availa- 
These  mechanisms  are  supported  by  equilibri- 
studies  at  high  and  low  ionic  strenths.  (Bean- 
WA) 
:-04237 


SICAL  ASPECTS  OF  FILTRATION, 

en  and  Sawyer,  New  York. 

Hudson,  Jr. 
nal  of  the  American  Water  Works  Associa- 
,  Vol  61,  No  l,p  3-7,  January  1969.  6  fig,  3  tab, 

:riptors:    'Water  treatment,   'Water  quality, 
■ration,  'Flocculation,  Head  loss.  Hydraulic 
lent.  Kilters. 
tifiers:  Dual-media  filters. 


Behavior  of  the  traditional  rapid  sand  filter  is 
discussed,  then  dual-media  filter  beds  and  higher 
rates  of  filtration.  Methods  of  studying  the 
behavior  of  filters  are  also  discussed.  Early  in  the 
filter  run,  flocculated  suspended  matter  is 
removed  near  the  top  of  the  bed.  Later  removal 
occurs  at  greater  depths,  but  this  removal  is  by  an 
attachment  process  more  than  by  shearing  and 
transport  of  previously  deposited  material.  While 
floe  removal  is  proceeding  the  already  removed 
floe  becomes  more  compact.  Within  a  bed  of  0.5 
mm  sand,  strong  floe  can  tolerate  hydraulic 
gradients  of  50  or  more  feet  of  water  per  foot  of 
bed  depth,  but  weak  floes  penetrate  with  gradients 
of  12  or  less.  Care  is  still  required  in  the  design  of 
multimedia  beds.  A  size  and  thickness  selection 
for  the  overlying  coarse  layer  that  always  gives 
long  filter  runs  may  endanger  water  quality  when 
floe  is  weak  by  overloading  the  deeper  fine  materi- 
al. (Bean-AWWA) 
W72-04238 


QUALITY  GOALS  FOR  POTABLE  WATER; 
STATEMENT  OF  POLICY. 

American  Water  Works  Association,  New  York. 
Water  Quality  Goals  Task  Group. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol  60,  No  12,  p  1317-1322,  December  1968.  1 
tab. 

Descriptors:  'Water  quality,  'Standards,  'Public 
health,  'Water  treatment. 
Identifiers:  'Quality  goals. 

A  Statement  of  Policy  of  the  American  Water 
Works  Association  as  to  the  Goals  of  Quality 
which  the  industry  should  be  striving  to  meet; 
goals  which  can  generally  be  met  by  careful  and 
proper  application  of  modern  technology  where 
adequate  facilities  are  available.  These  are  not 
Standards,  these  Goals  indicate  far  finer  quality 
water  than  can  be  legally  justified  as  minimum 
requirements  for  protection  of  health.  They 
represent  a  truly  high  quality  product,  pleasing  to 
consumers.  (Bean  AWWA) 
W72-04239 


STATUS  OF  FLUORIDATION  IN  THE  UNITED 
STATES  AND  CANADA,  1966. 

American  Water  Works  Association,  New  York. 
Water  Fluoridation  Committee. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol  60,  No  10,  p  1199-1204,  October  1968.  1 
fig,  8  tab. 

Descriptors:    'Water   treatment,    'Public   health, 
'Fluoridation,  Fluorides,  United  States. 
Identifiers:  Canada. 

At  the  end  of  1966  there  were  3,145  communities 
in  the  U.S.  and  277  in  Canada  using  controlled 
fluoridation,  serving  populations  of  62,400,000  and 
4,960,000.  This  represents  an  increase  from  1965 
of  4.3  percent  in  the  U.S.  and  5.1  percent  in 
Canada.  New  York  City  adopted  fluoridation  in 
1965,  making  the  third  system  serving  over  1  mil- 
lion people.  During  the  past  five  years  the  number 
of  persons  using  fluoridated  water  has  increased 
by  20  million;  during  the  previous  five  years  the  in- 
crease was  8.3  million.  Counting  the  10  million  per- 
sons using  naturally  fluoridated  water,  about  72 
million  persons  in  the  United  States  are  drinking 
water  containing  fluorides  in  amounts  effective  for 
reducing  dental  cavities.  In  the  period  1950-1966 
Referenda  on  Fluoridation  in  the  U.S.  have  num- 
bered 952,  of  which  566  won  approval.  During 
1965  Connecticut  enacted  a  law  requiring  all  com- 
munities of  more  than  20,000  persons  to  fluoridate. 
In  1966,  Minnesota  enacted  a  law  requiring  all 
public  water  supplies  to  fluoridate  by  Jan.  1,  1970. 
In  July  1966,  Kentucky  adopted  a  health  depart- 
ment regulation  requiring  that  all  communities 
having  more  than  3,000  persons  adopt  fluorida- 
tion; for  otherwise,  the  supply  would  be 
downgraded.  Similar  laws  or  regulations  are  being 
considered  by  Michigan  and  Illinois.  (Bean- 
AWWA) 


W72-04240 


REACTIONS  OF  METAL  IONS  IN  DILUTE 
AQUEOUS  SOLUTION:  HYDROLYSIS  OF  ALU- 
MINUM, 

Florida  Univ.,  Gainesville,  Dept.  of  Environmen- 
tal Engineering. 

J.  H.  Sullivan,  Jr.,  and  J.  E.  Singley. 
Journal  of  the  American  Water  Works  Associa- 
tion, Vol  60,  No  11,  p  1280-1287,  November  1968. 
1 1  fig,  6  ref . 

Descriptors:     'Water     treatment,     'Aluminum, 
'Hydrolysis,  Metals,  Computers,  Hydrogen  ion 
concentration,  'Aqueous  solutions,  Ions. 
Identifiers:  'Complexing  anions,  'Metal  ions. 

Experimental  data  are  presented  on  various  titra- 
tion curves,  a  system  model  is  developed,  and  con- 
centration quotients  computer  programs  for  deter- 
mination of  Q  values,  computer  fit  for  n  and  pH 
curves,  and  calculation  of  species  present  are 
discussed.  The  hydrolysis  of  aluminum  ion  in 
dilute,  aqueous  solution,  in  the  absence  of  com- 
plexing anions  other  than  hydroxide,  was  studied. 
The  data  for  1  x  10  .001M  and  1  x  10  .0001M  solu- 
tions of  aluminum  can  be  explained  by  a  model 
requiring  only  mononuclear  species.  There  is  no 
evidence  for  a  species  having  an  aluminum  to 
hydroxide  ratio  of  1:2.5  under  the  conditions  stu- 
died. The  predominant  species  up  to  pH  4.5  was 
A1  +  +  +  ,  from  pH  4.5  to  8  it  was  Al  (OH)3  and 
above  pH8  it  was  Al  (OH)4  (-).  (Bean-AWWA) 
W72-04241 


ODOR  CONTROL  WITH  CARBON  AND  PER- 
MANGANATE AT  DES  MOINES, 

Des  Moines  Water  Works,  Iowa. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol  60,  No  10,  p  1195-1198,  October  1968.  2 
tab. 

Descriptors:  'Water  treatment,  Odor,  'Algae, 
'Decomposing  organic  matter,  'Potassium  com- 
pounds, 'Activated  carbon,  Actinomycetes,  Iowa. 
Identifiers:  'Potassium  permanganate,  *Des 
Moines  (Iowa). 

At  periods  during  the  year  the  threshold  odor  of 
the  water  supply  at  Des  Moines  rose  to  levels 
causing  widespread  complaints  of  consumers. 
These  odors  are  typically  earthy  or  musty  in 
character.  Industrial  waste  or  domestic  sewage 
contamination  are  not  problems  in  the  Raccoon 
River  an  occasional  source  of  raw  water  for  Des 
Moines.  The  odors  result  from  growth  of  algae  or 
washing  of  extracts  from  decayed  vegetation.  Ac- 
tinomycetes have  been  isolated  with  the  same  odor 
characteristics  as  the  river  water.  Potassium  per- 
manganate is  a  valuable  adjunct  to  the  normal  feed 
of  activated  carbon  during  periods  of  river  intake; 
when  the  threshold  odor  of  the  Raccoon  River  ex- 
ceeds 25,  potassium  permanganate  is  fed.  At 
threshold  odor  levels  below  25,  either  material  will 
produce  satisfactory  water,  and  the  choice  is 
primarily  one  of  convenience.  (Bean-AWWA) 
W72-04242 


UPFLOW  FILTRATION  PROCESS, 

Black  and  Veatch,  Kansas  City,  Mo. 
C.  L.  Hamann,  and  R.  E.  McKinney. 
Journal  of  the  American  Water  Works  Associa- 
tion, Vol  60,  No  9,  p  1023-1039,  Sept.  1968.  9  fig   1 
tab,  37  ref. 

Descriptors:  'Water  treatment,  'Filtration,  'Sedi- 
mentation, Filters,  Treatment  facilities. 
Identifiers:  'Upflow  filtration,  'Biflow  filtration. 

Upflow  filtration  and  its  advantages  over  conven- 
tional downflow  operation  are  discussed.  Biflow' 
filtration  is  described.  In  biflow  filtration,  water  is 
introduced  to  the  filter  at  both  the  top  and  bottom 
of  the  bed  at  the  same  time;  the  filtrate  is  collected 
at  some  intermediate  level  within  the  media  by  a 
suitable  drainage  system.  Increasing  the  depth  of 
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sand  in  the  upflow  filters  produced  better  results, 
with  fewer  problems  of  bed  upset.  Use  of  a  grid  at 
the  top  of  the  media  resulted  in  longer  upflow  filter 
runs  and  better  solids  removal  capability.  Use  of 
compressed  air  was  necessary  during  backwashing 
of  the  upflow  filters  to  clean  the  lower  layers  of 
sand  and  gravel.  Upflow  filtration  has  a  definite 
advantage  over  gravity  sand  filtration  due  to  use  of 
the  entire  bed  for  removal  of  suspended  matter. 
Capacity  for  storage  of  solids  is  such  that  conven- 
tional flocculation,  sedimentation,  and  filtration 
could,  in  some  cases,  be  replaced  by  upflow  filtra- 
tion. The  biflow  filtration  process  appears  to  com- 
bine the  advantages  of  both  the  upflow  and  the 
conventional  gravity  filter.  Further  research  is 
needed  to  demonstrate  the  advantages  of  this 
process.  (Bean-AWWA) 
W72-04244 


A       SIZE-DENSITY       RELATIONSHIP       FOR 
FLOCS, 

Northwestern  Univ.,  Evanston,  111.  Dept.  of  Civil 
Engineering. 

A.  L.  Lagvankar,  and  R.  S.  Gemmell. 
Journal  of  the  American  Water  Works  Associa- 
tion, Vol  60,  No  9,  p  1040-1046,  September  1968.  6 
fig,  6  ref. 

Descriptors:    'Water    treatment,    *Flocculation, 

•Filtration,    'Mixing,    'Density,    'Strength,    Iron 

compounds,  Computer. 

Identifiers:    'Ferric   sulfate,    'Velocity   gradient, 

Polyelectrolytes. 

Flocculators  should  be  designed  to  generate  parti- 
cle aggregates  in  such  a  way  that  the  settling 
characteristics  and  filterability  of  the  suspension 
are  improved.  The  literature  provides  little  infor- 
mation on  the  density  of  floes  encountered  in 
water  treatment  practice,  or  on  the  effects  of  dif- 
ferent flocculating  procedures  on  these  densities. 
Even  less  is  known  about  the  dependence  of  floe 
density  upon  floe  size.  The  Void  computer  model 
for  floe  formation  by  random  conjunction  of  pri- 
mary particles  is  discussed  also,  floe  density  vs 
size  and  velocity  gradients  in  mixing.  Intensity  of 
agitation  alters  the  size-frequency  distribution  and 
thereby  the  density  characteristics  of  the  suspen- 
sion. Polyelectrolytes,  used  in  small  concentra- 
tions along  with  ferric  sulfate,  do  not  alter  floe 
densities,  size-for-size.  They  do  increase  floe 
strength  as  indicated  by  the  observation  that  larger 
floes  were  formed  when  they  were  used.  (Bean- 
AWWA) 
W72-04245 


EXPERIENCES  WITH  MICROSTRAINING  AT 
ILION, 

Stearns  and  Wheeler,  Cazenovia,  N.Y. 
W.  O.  Lynch,  C.  R.  Baker,  and  J.  H.  Haberer. 
Journal  of  American  Water  Works  Association, 
Vol  57,  No  11,  p  1422-1430,  November  1965.  2  tab 
3  ref. 

Descriptors:   'Water  treatment,   'Microstraining, 
•Filtration,    Diatomaceous    earth.    Flow    rates. 
Costs,  New  York,  Filters,  Treatment  facilities. 
Identifiers:    'Slow    sand    filtration.    Filter    aids, 
Diatomite  filters,  'Ilion  (NY). 

The  Ilion  plant  used  microstrainers  preceding  slow 
sand  filtration  on  a  soft  water.  Microstraining 
reduced  living  organisms  in  the  water  by  75  per- 
cent. After  adoption  of  the  microstraining,  water 
production  rate  on  the  filters  increased  by  40  per- 
cent, and  comparable  quantities  of  water  have 
since  been  produced  with  28  percent  less  filter 
area.  After  adoption  of  microstraining,  dirt 
penetrated  deeper  into  the  beds  -  possibly  because 
removal  of  the  algae  etc.  reduced  the  zoogleal 
layer  at  the  surface.  This  penetration  was  stopped 
by  coating  the  sand  surface  after  each  skimming  or 
resanding  with  1  lb.  diatomite  per  10  sq.  ft.,  at  a 
cost  of  S3 15  per  acre.  Net  cost  of  skimming  the  fil- 
ters has  been  reduced  by  the  microstraining  by 
$2,600  per  year  because  of  the  reduced  number  of 
skimming.  Economically,  use  of  the  diatomaceous 


earth  on  top  of  the   slow   sand  filters   is  fully 

justified.  (Bean-AWWA) 

W72-04246 


MICROBIAL  CONSIDERATIONS  IN  DRINKING 
WATER, 

National  Center  for  Urban  and  Industrial  Health. 
Cincinnati,  Ohio. 
P.  W.  Kabler. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol  60,  No  10,  p  1173-1180,  Oct.  1968.  37  ref. 

Descriptors:    'Water   treatment,    Water   quality, 
•Public  health,  'Diseases,  'Pathogenic  bacteria, 
•Viruses,  'Coliforms,  Chlorine. 
Identifiers:  Fecal  coliforms. 

Pathogenic  enteric  bacteria  can  be  readily  isolated 
from  many  polluted  surface  waters.  One  or  more 
types  of  enteric  viruses  can  sometimes  be  isolated 
from  polluted  surface  waters,  especially  in  the  late 
summer  and  fall.  Pathogenic  bacteria  and  viruses 
survive  in  water  for  a  few  days  to  several  weeks. 
Chemical  flocculation,  sedimentation,  and  filtra- 
tion when  properly  applied  remove  95-99.99  per- 
cent or  more  of  the  bacterial  and  viral  content  of 
the  water.  Different  types  of  enteric  viruses  vary 
widely  in  their  resistance  to  free  chlorine.  Com- 
bined chlorine  is  considerably  less  germicidal  than 
free  chlorine  and  requires  higher  concentrations  or 
longer  contact  periods  to  achieve  comparable  inac- 
tivation.  Fecal  coliform  organisms  may  be  con- 
sidered indicators  of  recent  fecal  pollution.  Under 
unusual  conditions,  where  the  raw  water  supply 
contains  large  amounts  of  sewage  or  where  there 
have  been  mechanical  or  human  failures  in  water 
treatment  plant  operation,  water-borne  disease 
may  result.  Under  normal  conditions  of  raw-water 
supply  and  of  adequate  treatment  plant  operation 
in  this  country,  however,  the  pathogenic  bacterial 
and  virus  content  in  drinking  water  is  below  the  in- 
fectious level  when  the  Standard  Methods 
Coliform  test  shows  no  gas  in  any  tube.  The  pauci- 
ty of  water-borne  disease  outbreaks  supports  this 
view.  (Bean-AWWA) 
W72-04247 


THE  CHEMISTRY  OF  HIGH-RATE  WATER 
TREATMENT, 

Roberts  Filter  Mfg.  Co.,  Darby,  Pa. 
J.  W.  Moffett. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol  60.  No  11,  p  1255-1270,  November  1968. 
5  fig.  40  ref. 

Descriptors:   'Water  treatment,   'Zeta  potential, 
'Hydrogen     ion     concentration,     'Coagulation, 
'Design,  Mixing,  Flow  rates. 
Identifiers:   'Chemical  control,  'Detention  time. 
Velocity  gradient. 

Plant  designs  are  generally  based  on  such  physical 
parameters  as  flow  rates,  detention  time,  velocity 
gradients,  and  media  particle  size.  There  is  no 
known  relationship  between  these  physical  design 
parameters  and  the  chemical  properties  of  the  im- 
purities in  the  raw  water  or  of  the  coagulant  floe. 
The  state  of  the  art  in  plant  design  would  seem  to 
indicate  that  plant  operation  is  independent  of  all 
chemical  aspects.  The  most  important  step  in 
water  purification  is  coagulation,  which  takes 
place  in  the  rapid  mixer.  If  the  operator  con- 
sistently controls  the  coagulation  process  at  the 
optimum  pH  and  zeta  potential,  the  plant  will 
operate  at  the  height  of  its  effectiveness  and  effi- 
ciency. Process  design  features,  chemical  control, 
and  operational  suggestions  are  discussed  in  great 
detail.  (Bean-AWWA) 
W72-04248 


HIGH-ENERGY  FLOCCULATION  UNITS, 

Walker  Process  Equipment  Corp..  Aurora,  111. 
J.  D.  Walker. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol  60,  No  1 1.  p  1271-1279,  November  1968. 
6  fig.  9  ref. 


Descriptors:    'Water    treatment,    'Flocculatio 

•Mixing,  Mechanical  equipment,  Treatment  faci 

ties. 

Identifiers:       'High-energy      units,       'Veloci 

gradients. 

Mechanical  means  for  achieving  varying  degre 
of  fine  scale  turbulence  for  flocculation  can  I 
rated  by  the  average  velocity  gradient  effect 
calculated  from  the  water  horsepower  dissipate 
Not  all  devices  apply  velocity  gradients  uniforml 
and  this  nonuniformity  is  apt  to  be  magnified  whi 
greater  velocity  gradients  are  attempted.  To  co 
trol  short-circuiting  of  throughputs,  successi 
compartments  are  indicated.  Such  compartme 
tization  will  allow  tapering  of  velocity  gradient 
use  greater  than  traditional  gradients  in  the  form 
lative  phases  of  floe  building.  Variable  spe 
drives  will  allow  selectively  choosing  the  veloci 
gradients  best  suited.  A  special  axial-flow  flocc 
Union  unit  was  tested  which  is  capable  of  yieldi 
uniformly  distributed  small  eddies  over  a  gn 
range.  (Bean-AWWA) 
W72-04249 


SIMULTANEOUS    PLANT-SCALE    TESTS    < 
MIXED  MEDIA  AND  RAPID  SAND  FILTERS, 

Forrest  and  Cotton,  Inc.,  Dallas,  Tex. 
J.  E.  Laughlin,  and  T.  E.  Duvall. 
Journal  of  the  American  Water  Works  Assoc 
tion.  Vol  60,  No  9,  p  1015-1022,  September  1968 
fig- 
Descriptors:    'Water   treatment,    Water   qualii 
'Filtration,  'Flow  rates,  'Head  loss,  Monitorii 
Filters,  Texas. 

Identifiers:    'Mixed-media   filters,    'Pilot   filte 
•Greenville  (Tex). 

At  Greenville,  Texas  two  of  four  conventioi 
rapid  sand  fillers  were  converted  to  mixed-mei 
units.  Additional  control  and  monitoring  equ 
ment  was  added.  A  series  of  investigations  of  t 
operations  of  both  filter  systems  was  undertak 
in  1966  and  1967.  Mixed-media  beds  have  lonj 
filter  runs  to  a  given  head  loss.  A  clearer  effluem 
produced  in  mixed  beds.  The  new  media  c 
operate  at  a  nominal  filter  rate  of  5  gpm/sq  ft,  a 
a  peak  rate  of  8  gpm/sq  ft.  In  emergencies,  the 
ters  can  produce  10  gpm/sq  ft.  Mixed-media  b« 
require  less  wash  water.  Improved  control  equ 
ment,  including  a  pilot  filter  for  optimizing  coa| 
lant  dosage,  accompanies  conversion  to  mix 
media  and  improves  overall  plant  performani 
For  a  minimal  cost,  nominal  plant  capacity  can 
increased  150  percent  and  peak  capacity  100  p 
cent.  (Bean-AWWA) 
W72-04251 


OPERATION  AND  MAINTENANCE  OF  RAP 
SAND  AND  MIXED-MEDIA  FILTERS  IN 
LIME  SOFTENING  PLANT, 

Saint  Louis  County  Water  Co.,  University  Ci 

Mo. 

J.  L.  Tuepker,  and  C.  A.  Buescher. 

Journal  of  the  American  Water  Works  Assoc 

tion.  Vol  60,  No  12,  p  1377-1388.  Dec.  1968.  11 1 

3  tab,  6  ref. 

Descriptors:  'Water  treatment,  'Filtration.  *C 
cium    hydroxide,    'Water   softening.    "Hardm 
(Water),   'Electrolytes,   Monitoring,  Flow    rat 
Head  loss,  Turbidity.  "Filters. 
Identifiers:  'Dual-media  filters,  "Filter  aids. 

Water  receiving  proper  pretreatment  can  be  si 
cessfully  filtered  at  rates  of  5-6  gpm/sq  ft.  V 
either  a  rapid  sand  filter  or  a  dual-media  fflt 
Pretreatment  requirements  will  vary  with  I 
quality  of  the  raw  water  and  should  be  determin 
on  this  basis.  When  water  is  properh  pretreati 
filters  may  be  operated  at  high  rates  and  changi 
ble  rates  until  they  accumulate  apprecial 
suspended  matter.  When  filtration  rate  mere*! 
are  necessary .  they  should  be  made  gradually  0' 
a  10-min.  period  from  beginning  of  the  change 
the  desired  rate  of  flow.  The  more  suspend 
matter  trapped  in  the  filter  media,  the  more  imp 


74 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 
Water  Treatment  and  Quality  Alteration — Group  5F 


tant  it  is  to  avoid  a  sudden  increase  in  rate.  Dual- 
media  filters  offer  the  advantage  of  less  head  loss, 
and  a  greater  capacity  for  retaining  suspended 
solids.  When  using  dual-media  filters,  less  empha- 
sis need  be  placed  on  settleability  of  suspended 
matter,  but  greater  emphasis  on  coagulation.  Filter 
aids  can  be  used  to  advantage  in  improving  filtera- 
bility  of  water,  but  are  no  substitute  for  pretreat- 
ment.  For  good  operational  control,  continuous 
monitoring  of  filter  effluent  turbidity  should  be 
practiced.  (Bean-AWWA) 
W72-04252 


FILTER    RATE    CONTROL    WITHOUT    RATE 
CONTROLLERS, 

Iowa  State  Univ.,  Ames.  Dept.  of  Civil  Engineer- 

ng 

[.L.Cleasby. 

lournal  of  the  American  Water  Works  Associa- 

ion,  Vol  61,  No  4,  p  181-185,  April  1969.  3  fig,  1 

ab,  7  ref. 

descriptors:  'Water  treatment,  'Filters,  'Design, 

'Flow  rates,  'Flow  control,   'Filtration,   'Head 

oss. 

dentifiers:  'Taipei  (Taiwan). 

rwo  systems  of  rate  control  claimed  to  have  many 
idvantages  over  the  traditional  effluent  rate  con- 
rol  system  are  described.  The  two  systems  are  in- 
luent  flow  splitting  and  variable  declining  rate, 
iome  plant  operating  data  shows  production  of 
>etter  water  by  the  latter  control.  Both  systems 
:liminate  the  need  for  effluent  rate  controllers,  but 
equire  arrangements  to  prevent  accidental  de- 
vatering  of  the  filter  box.  They  eliminate  negative 
lead  in  the  filter.  Any  filter  rate  changes  occur 
moothly;  this  being  the  primary  reason  that  better 
luality  may  be  produced.  The  variable  declining 
ate  system  reduces  the  available  head  loss  needed 
n  the  plant  and  the  depth  of  the  filter  box  needed, 
rherefore  it  is  the  most  advantageous  of  those 
ystems  described  in  this  paper.  (Bean-AWWA) 
V72-04253 


)ESTABILIZATION  OF  DILUTE  CLAY 
;USPENSIONS  WITH  LABELED  POLYMERS, 

rlorida  Univ.,  Gainesville.  Dept.  of  Chemistry, 
k.  P.  Black,  F.  B.  Birkner,  and  J.  J.  Morgan, 
ournal  of  American  Water  Works  Association, 
'ol  57,  No  12,  p  1547-1560,  December  1965.  12  fig, 
tab,  29  ref. 

)escriptors:  Water  treatment,  'Electrolytes, 
Kaolinite,  'Clays,  'Electrophoresis,  Coagula- 
ion,  Flocculation. 

he  behavior  of  polyelectrolytes,  as  compared 
'ith  metal  coagulants  used  in  conventional  water 
lants,  is  radically  different.  Effectiveness  of  the 
olyelectrolytes  in  extremely  low  concentrations 
as  been  demonstrated.  With  few  exceptions,  stu- 
ies  on  destabilization  by  polyelectrolytes  have 
sed  high  concentrations  of  the  suspended  materi- 
Is.  How  cationic  and  anionic  polymers  coagulate 
r  flocculate  (or  both)  dilute  clay  suspensions 
nder  controlled  solution  conditions  is  shown.  The 
iscussion  includes,  jar  tests  and  microelec- 
"ophoresis,  polymer  adsorption  measurements, 
estabilization,  and  interactions  of  the  cationic 
olymer  PDADMA'  and  the  hydrolyzed 
olyacrylamide  HPAM-  with  kaolinite  clay. 
3ean-AWWA) 
/72-04262 


TATUS  OF  FLUORIDATION  IN  THE  UNITED 
TATES  AND  CANADA. 

merican  Water  Works  Association,  New  York, 
ask  Group  2620P. 

aurnal  of  American  Water  Works  Association, 
ol57  No  ll.p  1472-1498,  November  1965.  9  tab, 
ref. 

'escriptors:  'Water  treatment,  'Public  health. 
Fluoridation,  Fluoride  compounds.  United 
tatcs. 


Identifiers:  Canada. 

Communities  in  the  U.S.,  Canada  and  Puerto  Rico 
using  controlled  or  naturally  fluoridated  water  in 
1964  are  listed,  also  the  populations  served,  per- 
cent of  populations  in  the  various  states,  the  type 
of  materials  used  for  fluoridating  the  supplies,  and 
the  authorization  by  which  fluoridation  was 
adopted.  Nearly  49  million  were  served  fluoridated 
water  in  the  United  States  and  4.1  million  in 
Canada.  (Bean-AWWA) 
W72-04268 


REMOVAL  OF  ORGANIC  CONTAMINANTS  BY 
GRANULAR-CARBON  FILTRATION, 

Pittsburgh  Activated  Carbon  Co.,  Pa. 

D.  G.  Hager,  and  M.  E.  Flentje. 

Journal  of  American  Water  Works  Association, 

Vol  57,  No  1 1 ,  p  1440-1450,  Nov  1965.  8  fig,  8  tab, 

15  ref. 

Descriptors:  'Water  treatment,  'Filtration,  'Fil- 
ters, 'Activated  carbon,  'Design,  'Taste,  'Odor, 
'Costs,  Organic  matter,  Insecticides,  Viruses. 

Carbon  filtration  is  an  effective  process  for 
removing  detergents,  insecticides,  viruses, 
specific  chemical  pollutants,  and  taste  and  odor 
pollutants.  Granular-carbon  beds  are  more  effi- 
cient than  pulverized  carbon  used  with  conven- 
tional plant  procedures.  This  advantage  compen- 
sates for  the  cost  differential  of  the  carbons.  Ad- 
sorption and  removal  experiences  with  the  various 
pollutants  are  discussed,  also  filtration-adsorp- 
tion, chlorine  adsorption,  and  design  criteria  for 
granular-carbon  beds.  Furnace  equipment  will 
reactivate  granular-carbon  at  a  cost  of  2.7  cents 
per  pound.  Expenditure  for  such  equipment  would 
be  about  550,000.  Investment  and  operating  costs 
for  an  average  10  mgd  plant  are  reviewed.  (Bean- 
AWWA) 
W72-04276 


COAGULATION  OF  ORGANIC  COLOR  WITH 
HYDROLYZING  COAGULANTS, 

Water  Research  Association  Marlow  (England). 
E.  S.Hall,  and  R.  F.  Packham. 
Journal  of  the  American  Water  Works  Associa- 
tion, Vol  57,  No  9,  p  1149-1166,  September  1965. 
16  fig,  4  tab,  20  ref. 

Descriptors:    Water    treatment,    'Humic    acids, 
•Fulvic  acids,  'Color,  'Organic  matter,  'Coagula- 
tion,  Clays,   Hydrogen   ion   concentration,   Zeta 
potential. 
Identifiers:  Aluminum  sulfate,  Ferric  chloride. 

The  coagulation  of  humic  and  fulvic  acids  was  stu- 
died. The  effects  of  clays  on  the  reactions  and 
results  and  the  relationships  with  pH  and  zeta 
potential  are  described.  In  the  coagulation  of  water 
with  aluminum  sulfate,  organic  color  in  the  form 
of  humic  and  fulvic  acids  is  removed  by  the 
precipitation  of  an  insoluble  basic  humate  or  ful- 
vate.  This  is  formed  by  the  interaction  of  a  par- 
tially hydrolyzed  aluminum  ion  and  an  ionic  group, 
probably  a  carboxyl,  on  the  organic  molecule.  The 
increasing  ionization  of  a  second  type  of  acidic 
grouping  on  the  organic  molecule  at  pH  values 
above  5  leads  to  a  progressive  increase  in  the 
coagulant  dose  required,  probably  due  to  the  for- 
mation of  a  soluble  chelate  with  aluminum.  The 
distinction  between  humic  and  fulvic  acids  does 
not  have  particular  significance  in  relation  to  the 
mechanism  of  coagulation.  The  actions  of  iron  and 
aluminum  coagulants  appear  to  be  essentially 
similar.  (Bean-AWWA) 
W72-04305 


INTEGRATION     OF     THE     CLARIFICATION 
PROCESS, 

Microfloc  Corp.,  Corvallis,  Oreg. 

W.  R.Conley.Jr. 

Journal  of  the  American  Water  Work  Association, 

Vol  57,  No  10,  p  1333-1345,  October  1965.  9  fig,  1 

tab,  8  ref. 


Descriptors:  Water  treatment,  'Filters,  'Filtra- 
tion, 'Design,  Mixing,  Flocculation,  Sedimenta- 
tion, Turbidity,  Electrolytes,  Hydrogen  ion  con- 
centration, Flow  rates,  Head  loss. 
Identifiers:  Dual-media  filters,  Triple-media  fil- 
ters. 

The  basic  requirement  for  obtaining  good  coagula- 
tion is  the  addition  of  the  proper  amount  of  the 
right  coagulant  in  the  correct  pH  zone,  with 
adequate  agitation.  The  process  may  be  monitored 
in  various  ways  but  the  most  practical  way  is  to 
filter  the  water  and  measure  the  filtrate  turbidity. 
A  high  turbidity  water  will  flocculate  quickly  with 
minimum  agitation,  whereas  a  low  turbidity  water 
will  require  considerable  agitation.  Present  prac- 
tices provide  much  greater  mixing  than  required. 
Use  of  electrolytes  to  prevent  breakthrough  is  sug- 
gested. The  advantages  and  disadvantages  of  vari- 
ous filters  including  dual-media  and  triple-media 
filters  of  sand,  coal  and  garnet  are  discussed.  The 
optimum  filtration  rate  of  2  gpm/sq  ft  has  generally 
been  abandoned.  The  optimum  for  various  waters 
may  be  from  1  to  10  gpm/sq  ft.  Continuous  moni- 
toring of  the  filter  plant  effluent  with  sensitive  tur- 
bidimeters is  essential  for  intelligent  management 
of  the  plant.  (Bean-AWWA) 
W72-04306 


ION-EXCHANGE     FOR     RECLAMATION     OF 
REUSABLE  SUPPLIES, 

Stanford  Univ.,  Calif.  Dept.  of  Civil  Engineering. 
R.  Eliassen,  B.  M.  Wyckoff,  and  C.  D.  Tonkin. 
Journal  of  the  American  Water  Works  Associa- 
tion, Vol  57,  No  9,  p  1113-1122,  September  1965.6 
fig,  3  tab,  4  ref. 

Descriptors:    'Water    treatment,    'Water    reuse, 
'Reclamation,    'Groundwater,    Recharge,     'Ion 
exchange,        'Organic        matter,        'Filtration, 
Diatomaceous  earth,  Algae,  Treatment  facilities. 
Identifiers:  Filter  aids,  Diatomite  filters. 

Pilot  plant  studies  on  sewage  at  Palo  Alto,  Calif., 
indicate  the  most  economic  treatment  to  recover 
reusable  water  (potability  not  mentioned)  is  the 
ion-exchange  process.  Inorganic  materials,  such  as 
nitrogen  and  phosphorus  compounds,  and  organic 
materials  measured  by  the  chemical  oxygen  de- 
mand, alkyl  benzene  sulfurate  and  color  tests,  can 
be  removed  in  one  operation,  providing  filtration 
precedes  the  ion-exchange  process.  Water  suitable 
for  many  purposes,  including  surface  storage,  can 
be  produced  at  a  cost  competitive  with  existing 
supplies  in  high  cost  areas.  Diatomaceous-earth 
filtration,  followed  by  anion-exchange,  can  be  ac- 
complished at  a  cost  of  about  21  cents  per  1,000 
gal.  Although  water  reclaimed  with  ion-exchange 
will  still  contain  phosphorous  and  nitrogen  com- 
pounds, the  problem  of  algae  growth  in  reservoirs 
will  be  minimized.  A  lesser  degree  of  nutrient 
removal,  and  consequent  lower-cost  treatment, 
would  suffice  for  recharge  of  ground  water.  (Bean- 
AWWA) 
W72-04318 


IDENTIFICATION  AND  REMOVAL  OF  HERBI- 
CIDES AND  PESTICIDES, 

West  Virginia  Pulp  and  Paper  Co.,  New  York. 
E.  A.  Sigworth. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol  57,  No  8,  p  1016-1022,  August  1965.  2 
tab,  5  ref. 

Descriptors:  Water  treatment,  'Herbicides, 
'Pesticides,  'Insecticides,  'Activated  carbon, 
'Ozone,  'Chlorination,  'Coagulation,  Organic 
matter.  Taste,  Odor. 

Identifiers:  'Potassium  permanganate,  Aluminum, 
Iron  salts. 

A  table  of  data  on  herbicides  and  pesticides  shows 
the  concentration  at  which  odor  is  just  detectable 
and  the  toxicity  levels  for  rats  and  fish.  The  vari- 
ous odor  types  and  removal  studies  are  discussed. 
Coagulation  studies  with  alum  and  iron  salts 
demonstrated    partial    but    usually    insignificant, 
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removal  of  a  few  of  the  products.  DDT  was  effec- 
tively removed.  Oxidation  studies  indicated  little 
merit  in  chlorination  or  potassium  permanganate 
treatment.  Ozone  was  somewhat  more  effective 
than  chlorine  dioxide  on  only  a  few  of  the 
products.  It  seems  evident  that  oxidation 
procedures  cannot  be  relied  upon  to  control  the 
gamut  of  herbicides  and  insecticides.  Adsorption 
on  activated  carbon  seems  to  be  a  logical  treat- 
ment. All  these  compounds  are  relatively  complex 
organic  molecules.  One  method  of  identifying  the 
amount  present  is  to  adsorb  them  on  a  bed  of  car- 
bon and  then  recover  them  in  concentrated  form 
for  analysis.  Studies  on  a  relatively  few  herbicides 
and  insecticides  have  demonstrated  that  activated 
carbon  has  been  successful  in  reducing  the  con- 
centration of  these  toxic  compounds.  (Bean- 
AWWA) 
W72-04320 


PHYSICAL  ASPECTS  OF  FLOCCULATION, 

Hazen  and  Sawyer,  Engineers,  New  York. 

H.  E.  Hudson. 

Journal  of  American  Water  Works  Association, 

Vol  57,  No  7,  p  885-892,  July  1965.  4  fig,  3  tab,  1 1 

ref. 

Descriptors:  'Water  treatment,  'Design,  'Floccu- 
lation,  'Mixing,  Coagulation,  Sedimentation,  Fil- 
tration, 'Kinetics. 

A  mathematical  relationship  describing  the 
kinetics  of  flocculation  was  derived.  It  takes  into 
account  flocculation  time  and  intensity,  coagulant 
dose,  and  volume  and  solids  content  of  the  floe. 
This  relation  indicates  that  the  entrapment  of  floe 
is  influenced  by  the  volume  of  floe  produced 
rather  than  by  the  size  or  appearance  of  floe  parti- 
cles. The  hypothesis  that  floe  volume  is  propor- 
tional to  the  coagulant  dosage  is  affirmed.  Floe  can 
be  made  ten  times  more  compact  by  extended 
agitation  than  by  limited  agitation,  without  impair- 
ing its  settling  characteristics.  Increases  in  floccu- 
lation time  and  intensity  should  reduce  the  work 
required  of  filters  by  reducing  the  volume  of  floe 
to  be  removed.  Experimental  work  indicates  that 
more  than  half,  and  perhaps  nearly  all,  of  the 
suspended  particles  adhere  to  floe  particles  upon 
colliding  during  the  flocculation  process.  There  is 
a  semi-logarithmic  relation  between  raw-water 
quality  and  coagulant  dosage  required.  (Bean- 
AWWA) 
W72-04326 


MICROELECTROPHORETIC      STUDIES      OF 
COAGULATION  WITH  ALUMINUM  SULFATE, 

Dalecarlia  Filter  Plant,  Washington,  D.C. 

R.L.Williams. 

Journal  of  American  Water  Works  Association, 

Vol  57,  No  6,  p  801-810,  June  1965.  8  fig,  1  tab,  2 

ref. 

Descriptors:   Water  treatment,   'Electrophoresis, 

♦Electrolytes,     'Coagulation.     'Colloids.     'Zeta 

potential,   Hydrogen   ion  concentration.   Organic 

matter. 

Identifiers:  Aluminum  sulfate. 

No  reliable  guide  had  been  available  to  measure 
adequately  the  optimum  coagulation  dose.  The 
measurement  of  zeta  potential  seems  to  be  the 
answer  to  this  problem.  Water  with  its  turbidity 
fits  nicely  the  definition  of  a  colloidal  system.  The 
colloids  may  be  classified  as  hydrophilic  or 
hydrophobic.  The  hydrophilic  colloids  are  sur- 
rounded by  layers  of  bound  water  that  absorb  or- 
ganic molecules  which  may  cause  taste  and  odor. 
Therefore  their  removal  is  necessary.  The 
hydrophobic  colloids  are  not  hydroscopic:  they 
absorb  few  organic  molecules  therefore  their 
removal  means  little.  Optimum  pH  range,  mple 
coagulant  and  proper  mixing  were  necessary  to 
good  coagulation.  Also  a  definite  zeta  potential 
range  was  required,  though  the  range  varied  with 
the  type  and  chemical  content  of  various  waters. 
Cationic  electrolytes  reduced  the  alum  required. 
(Bean-AWWA) 
W72-04379 


SLUDGE  DISPOSAL  BY  PRESSING, 

Fylde  Water  Board,  Blackpool,  (England). 

D.  Benn,  and  L.  Bridge. 

Flyde  Water  Board,  24  p,  3  fig,  3  ref. 

Descriptors:  'Design  data.  Costs,  Sludge  disposal, 
Water  treatment,  Treatment  facilities. 
Identifiers:  'Filter  pressing,  'Sludge  conditioning, 
'Operational    experience,    Hodder    works    (En- 
gland), Sludge  dewatering,  Polyelectrolytes. 

Experimental,  operational,  design,  and  cost  data 
from  extensive  filter  pressing  testing  of  clarifica- 
tion sludge  conditioned  by  a  polyelectrolyte  are 
provided.  A  pilot  press  was  utilized  to  evaluate  the 
dewatering  of  sludge  from  three  water  utilities. 
Filter  pressing  of  sludge  ffrom  the  Hodder  water 
facility  was  successful.  A  full-size  filter  press  was 
installed.  Filter  washwater  is  dosed  with  a 
polyelectrolyte.  The  mixtures  undergoes  two  stage 
settling.  The  final  supernatant  is  discharged  to  a 
river  and  the  sludge  is  withdrawn  from  the  settling 
basins  and  stored  for  pressing.  Details  of  the  press 
design  features  and  operation  are  provided.  Opera- 
tional experience  is  discussed  including  informa- 
tion on  sludge  thickening,  cyclic  operation,  power, 
economy,  pipework  and  values,  automatic  control 
system,  filter  cloths,  and  mechanical  handling 
equipment.  Capital,  running  charge,  debt  charge, 
and  comparative  costs  are  tabulated.  Conclusions 
based  on  operating  experience  are  made  on  the 
press  cycle,  degree  of  system  automation,  cloth 
materials,  and  equipment  sizing.  (Nardozzi- 
AWWA) 
W72-04402 


SLUDGE  CONDITIONING  BY  POLYELEC- 
TROLYTES, 

Fylde  Water  Board,  Blackpool,  (England). 

M.  A.  Hilson. 

Fylde  Water  Board,  14  p.  3  fig,  2  tab,  2  ref. 

Descriptors:  'Mathematical  models,  'Sludge 
disposal.  Laboratory  tests,  Costs,  Water  treat- 
ment. Treatment  facilities. 

Identifiers:  'Sludge  conditioning,  'Polyelec- 
trolytes, Sludge  thickening.  Filter  pressing,  Car- 
man-Kozeny  equation,  D'Arcy  equation.  Lime- 
softening  sludge. 

The  nature  of  polyelectrolytes  is  defined  and  in- 
stances w  here  these  natural  or  synthetic  polymers 
made  clarification  sludges  more  amenable  to  de- 
watering  are  described.  Polyelectrolyte  effective- 
ness can  be  influenced  by  seasonal  water  quality 
changes.  At  the  Fishmoor  plant,  sludge  is 
withdrawn  from  the  sedimentation  basins  and 
stored.  The  stored  sludge  is  then  transported  to  a 
mixing  tank  where  a  polyelectrolyte  is  added.  The 
mixed  sludge  is  gravity  fed  to  a  thickener.  At  the 
Stocks  plant,  polyelectrolyte  is  added  to  the  wash- 
water.  The  washwater  is  then  settled.  Laboratory 
jar  tests  to  evaluate  polymers  for  sludge  thicken- 
ing efficiency  concentrate  on  the  rate  of  floccula- 
tion, floe  size,  settling  rate,  and  water  clarity. 
Sludge  dewatering  by  filter  pressing  is  predictable 
by  the  Carman-Kozeny  and  D'Arcy  equations. 
The  compressibility  index  and  specific  sludge  re- 
sistance primarily  affect  the  dewatering  proper- 
ties. A  procedure  is  presented  to  evaluate  these 
parameters  in  the  laboratory.  Plans  are  explained 
to  study  the  conditioning  of  lime  softening  sludges. 
Cost  considerations  are  enumerated.  (Nardozzi- 
AWWA) 
W72-04403 


CARTER  AUTOMATIC  BELT-FILTER  PRESS. 

Carter  (Ralph  B.)  Co.,  Hackensack,  N.J. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-04404 


THE  DISPOSAL  OF  WASHWATER  SLUDGE  BY 
FREEZING, 

Fylde  Water  Board,  Blackpool  (England). 

P.  W.  Doe.  D.  Benn,  and  L.  R.  Bays. 

Journal  of  the  Institution  of  Water  Engineers.  Vol 

19,  No.  4,  p  251-275.  June  1965.  11  fig.  9  tab.  4  ref . 


Descriptors:  'Sludge  disposal,  'Freezing,  Reten- 
tion, Costs,  'Standards,  Water  treatment,  Treat- 
ment facilities. 

Identifiers:  'Washwater  sludge,  Slow  stirring 
thickener,  Stream  standards. 

Design,  layout,  and  operating  data  for  a  sludge 
treatment  sequence  are  described.  Clarification 
sludge  was  thickened  by  slow  stirring  and  reten- 
tion basin  storage  before  freezing  and  thawing. 
Design  principles  include  low  capital  costs, 
minimum  building  space,  and  future  automatic 
operation  of  this  facility.  Plant  testing  concen- 
trated on  improving  sludge  thickness,  freezing  ef- 
ficiency, and  thawed  sludge  supernatant.  Opera- 
tional considerations  include  settling  tank  efficien- 
cy, sludge  build-up,  stirring  speed  variations, 
sludge  extraction,  retention  tank  design,  and 
freezing  process  cycles.  Testing  of  the  freezing 
equipment  generated  design  improvements  that 
were  incorporated  into  a  new  plant.  Ignition  of  the 
thawed  sludge  followed  by  alum  recovery  at  the 
plant  concentrated  the  iron  and  showed  other  dis- 
advantages. Frozen  sludge  lagoon  effluent  was 
mixed  with  sedimentation  tank  effluent  to  meet 
stream  standards.  Capital  depreciation  (plant, 
building),  operation,  maintenance,  and  power  con- 
sumption costs  are  given.  Recommendations  are 
made  for  future  treatment  work.  (Nardozzi- 
AWWA) 
W72-04405 


THE  DISPOSAL  OF  SLUDGE  BY  THE  FREEZ- 
ING AND  THAWING  PROCESS, 

Fylde  Water  Board,  Blackpool  (England). 

D.  Benn,  and  P.  W.  Doe. 

Fylde  Water  Board,  February  1969.  19  p,  18  fig,  4 

tab,  10  ref. 

Descriptors:       'Freezing,       'Thawing.      Sludge 
disposal.   Costs,    Ammonia,    "Sludge   treatment. 
Treatment  facilities,  Sludge,  Water  treatment. 
Identifiers:  'Aluminum  hydroxide  sludge.  Wash- 
water  sludge.  Thickening. 

The  physical  and  chemical  constituents  of  clarifi- 
cation sludge  and  an  effective  sludge  treatment 
process  are  defined.  Clarification  sludge  is  a  thick 
jelly-like  colloidal  liquid  containing  organic,  inor- 
ganic, and  coagulant  chemical  material.  The  sludge 
is  variable  in  color,  thixotropic,  and  the  organic 
material  can  be  anaerobically  digested.  Sludge 
treatment  processes  include  coagulant  recovery, 
thickening,  vacuum  filtration,  centrifugation.  filler 
pressing,  freezing,  lagooning.  and  disposal  into 
sewers  or  rivers.  The  steady  slow  freezing  of 
sludge  to  15  deg  F  creates  pure  ice  crystals.  These 
crystals  are  necessary  for  effective  liquid-solid 
separation  during  thawing.  A  complete  description 
of  the  freeze-thaw  cycle,  using  ammonia  as  a 
refrigerant,  is  given.  Latent  heat  is  recovered  and 
the  thawed  mixture  flows  by  gravity  Important 
design  considerations  are  listed.  The  process  is 
clean,  efficient,  automatable,  and  produces  an  end 
product  that  can  be  handled.  Cost  considerations 
include  high  capital,  operation  and  maintenance 
costs,  plant  depreciation  costs,  and  power  costs. 
Costs  are  listed  for  four  freezing  installations. 
(Nardozzi-AWWA) 
W72-04406 


SLUDGE  DEWATERING  BY  FREEZING. 

Environmental    Protection    Agency,    Cincinnati, 

Ohio.  Office  of  Water  Programs. 

G.  S.  Logsdon,  and  E.  Edgerley 

Journal  of  American  Water  Works  Association, 

Vol.  63.  No.  11,  p  734-740.  November  1971.  13  fig. 

4  tab,  29  ref. 

Descriptors:  'Freezing.  Migration.  'Sludge  treat- 
ment. 'Water  treatment.  Dewatering.  Sludge, 
Separation  techniques. 

Identifiers:  Alum  sludge.  Ferric  sludge.  Specific 
resistance.  Polymers 

Freezing  tests  on  laboratory  prepared  hydrous 
alum  and  ferric  sludges  and  water  treatment  plant 
sludge   are  described.   Sludge-freezing  and  sofl- 
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freezing  literature  is  reviewed.  Conclusions  on 
sludge  freezing  speed,  freeze  length,  thaw  period, 
and  solids  content  are  made.  Freezing  changes  are 
irreversible.  Factors  influencing  soil-frost  heave 
are  enumerated.  Data  relates  freezing  speed  to 
sludge  dewaterability  for  test  sludges.  Settled 
volume  concentrations  of  frozen-thawed  sludge 
were  one-half  to  one-quarter  of  unfrozen  settled 
volumes.  Macroscopic  or  microscopic  migration 
of  solids  particles  is  required  for  good  water-solids 
separation  and  dewatering.  Flash  freezing  is  inef- 
fective. Polymers  that  reduce  sludge  specific  re- 
sistance can  increase  the  gross-solids  migrations 
during  freezing.  Freezing  speeds  of  60mm/hr  ap- 
pear effective.  Polymers  can  increase  the  freezing 
speed.  Compressive  forces  are  not  necessary  for 
good  dewatering  of  frozen  sludge.  Spray  nozzles 
should  spread  thin  layers  of  sludge  on  frozen 
sludge  beds  for  efficient  natural  freezing.  (Nardoz- 
zi-AWWA) 
W72-04407 


DEWATERING      OF     WATER      TREATMENT 
\LUM  SLUDGE  BY  CENTRIFUGATION, 

Penwalt  Corp.,  Warminister,  Pa. 

F.W.Keith. 

Presented  at  21st  Annual  Meeting  of  Pennsylvania 

section,    American    Water    Works    Association, 

lune  24-26,  1969,  Pittsburgh,  Pa.  19  p,  5  fig,  4  ref. 

Descriptors:  "Centrifugation,  Dewatering,  Regres- 

;ion  analysis,   "Water  treatment,   "Sludge   treat- 

nent.  Treatment  facilities. 

dentifiers:    "Basket    centrifuge,    Alum    sludge, 

lydrogel. 

rhe  utility  of  an  imperforate  bowl  basket  cen- 
rifuge  to  effectively  dewater  alum  sludges  is 
lescribed.  Imperforate  conveyor  centrifuges  can 
iroduce  a  60  percent  lime  sludge  solids  cake  while 
electively  classifying  magnesium  hydroxide.  The 
iowI  basket  centrifuge  can  be  operated  continu- 
lusly  with  cyclic  cake  removal  and  adaptability  to 
eed  solid  quality  changes.  The  unit  can  be  auto- 
mated, requires  no  coagulant,  and  creates  the  least 
legradation  of  delicate  alum  hydrogel  floe.  Studies 
n  England  and  the  United  States  indicated  0.5  to 
5  gpm  of  sludge  is  produced  per  mgd  of  plant 
apacity.  Regression  analyses  were  performed 
sing  sludge  concentration,  turbidity,  centrifugal 
ield  residence  time,  and  centrifugal  acceleration 
ata.  Cake  concentration  depended  on  sludge 
ompactibility  and  centrifugal  field  residence  time, 
i  potential  flow  diagram  to  handle  sedimentation 
ink  sludge  and  filter  washwater  is  presented. 
:ecoveries  of  90  to  98  percent  were  achieved  at 
ickering  Creek  Water  Treatment  Plant  with  this 
entrifuge.  (Nardozzi-AWWA) 
^72-04408 


OPERATIONAL  AND  EXPERIMENTAL  EX- 
ERIENCE  AT  DAER  WATER  TREATMENT 
lORKS,  WITH  SPECIAL  REFERENCE  TO 
HE  USE  OF  ACTIVATED  SILICA  AND  THE 
ECOVERY  OF  ALUM  FROM  SLUDGE, 
anark  County  Water  Dept.  (Scotland). 
A.  Webster. 

Jurnal  of  the  Institution  of  Water  Engineers  Vol 
3,  No.  3,  p  167-198,  May  1966.  1 1  fig,  6  tab. 

escriptors:  "Sludge  treatment,  "Sludge  disposal, 
ewatering,  Freezing,  Costs  treatment  facilities. 
Water  treatment. 

lentifiers:  "Alum  recovery.  Activated  silica, 
low-stirring  thickener.  Sulfuric  acid.  Filter  press. 

esign  and  operating  criteria  developed  at  the 
aer  Waterworks  to  enhance  purification  sludge 
:ttleability  and  reduce  sludge  volume  for  disposal 
e  described.  Activated  silica  is  utilized  as  an  aid 
1  aluminum  sulfate.  An  automatic  de-sludging 
'Mem  includes  a  retention  mixing  tank,  chemical 
indling  and  dosing  facilities,  and  additional  sedi- 
entation  tanks.  The  sludge  volume  was  assessed 
/  laboratory  and  plant  testing.  Filter  pressing  of 
is  sludge  was  not  economical.  Experimentation 
>cused      on      slow-stirring      thickening,      alum 


recovery,  and  freezing  of  the  settled  sludge.  The 
recovered  alum  produced  a  good  floe  in  the  raw 
water  during  laboratory  tests.  A  pilot  plant  was 
constructed  to  develop  design  parameters  for  the 
thickening,  alum  recovery,  and  freezing  opera- 
tions. Design  criteria  and  operating  data  are 
presented  for  the  pilot  plant.  Refrigeration  power 
costs  and  chemical  savings  costs  are  tabulated.  A 
small  sludge  cake  must  be  disposed  of  from  the 
freezing  process.  (Nardozzi-AWWA) 
W72-04409 


RECOVERY  OF  CALCIUM  AND  MAGNESIUM 
VALUES  FROM  LIME-SODA  SOFTENING 
SLUDGES, 

Florida  Univ.,  Gainesville. 
A.  P.  Black,  Bruce  S.  Shuey,  and  Paul  J.  Fleming. 
Presented  at  91st  Annual  Conference,  American 
Water    Works    Association,    Denver,    Colorado 
June  13-18,  1971.  24  p,  3  fig,  7  tab,  4  ref. 

Descriptors:  "Water  treatment,  Centrifugation, 
Flotation,  Costs,  Ohio,  "Sludge  treatment,  Filtra- 
tion, Treatment  of  facilities,  Separation 
techniques,  "Magnesium  carbonates. 
Identifiers:  "Calcining,  Carbonation,  Dayton 
(Ohio). 

The  carbonation  of  softening  sludges  containing 
magnesium  hydroxide  produces  a  selective  dis- 
solution of  the  magnesium  precipitate  to  its  car- 
bonate form.  A  tabulation  of  liquid  sludge  volumes 
and  calcium  carbonate,  carbon  dioxide,  and  mag- 
nesium hydroxide  production  is  presented  for 
Dayton.  Carbon  dioxide  from  lime  calcination  is 
utilized  to  carbonate  sludge  from  settling  basins. 
The  mixture  is  thickened  and  the  calcium  car- 
bonate precipitate  withdrawn  for  centrifugation. 
Lime  recovery  reduces  chemical  costs,  waste 
disposal  problems,  and  produces  excess  lime  for 
sale  and  carbon  dioxide  for  carbonation.  A  pilot 
plant  was  constructed  to  produce  magnesium  car- 
bonate on  a  batch  basis.  The  process  includes  car- 
bonation of  softening  sludge,  settling  or  filtration 
of  calcium  carbonate  solids,  and  heating  and  aera- 
tion of  the  magnesium  carbonate  solution.  The 
major  reactions  are  listed.  The  hydrated  carbonate 
precipitate  is  vacuum  filtered,  dried,  and  bagged. 
Filtrate  is  recycled  to  storage  tanks  for  subsequent 
recovery.  Data  are  provided  from  the  pilot  opera- 
tion. The  process  is  adaptable  to  waters  with  high 
clay  turbidities  with  the  addition  of  a  flotation  step 
following  recarbonation.  Potential  magnesium  car- 
bonate production  capacities  and  estimated 
revenues  are  calculated  for  20  cities.  (Nardozzi- 
AWWA) 
W72-04410 


THE  ROLE  OF  POLYELECTROLYTES  IN 
WATER  AND  WASTE  TREATMENT, 

Hercules.  Inc.,  Wilmington,  Del.  Environmental 

Services  Div. 

Ronald  D.  Lees. 

Presented  to  the  Manitoba  Department  of  Health 

and      Social      Services,      Winnipeg,      Manitoba 

Canada,  March  15,  1971.  19  p,  11  fig,  6  tab. 

Descriptors:  "Water  treatment,  Dewatering,  Fil- 
tration, Sedimentation,  Waste  water  treatment, 
Sludge  treatment. 

Identifiers:  "Polyelectrolytes,  Suspended  solids. 
Bridging  action,  Thickening,  Coagulant  aids. 

The  utility  and  effectiveness  of  polyelectrolytes 
for  filtration,  sedimentation,  and  sludge  dewater- 
ing applications  are  described.  Ionic  polymers  at- 
tract electrically  charged  colloids,  forming  bridges 
between  the  suspended  solids  particles.  This 
bridging  action  enhances  settling  and  dewatering. 
The  most  ideal  polymers  are  easy  to  use,  heavily 
weighted,  with  excellent  pH  stability,  wide  dosage 
levels,  slightly  affected  by  sharp  system  character 
changes,  and  with  the  proper  type  and  amount  of 
functionality.  Polyelectrolytes  aid  filtration  by 
providing  longer  filter  runs  with  cleaner  filtrates. 
Polymers  improve  sedimentation  by  increasing 
tank  capacities,  producing  cleaner  effluents,  and 


providing  thickening  and  compaction  of  sludge 
blankets.  Polymers  have  demonstrated  usefulness 
in  dehydrating  settled  sludge,  filter  cake,  and  cen- 
trifugation residues.  Polymers  prove  effective  as 
settling  aids  for  the  coagulation  of  phosphates 
from  wastewater.  The  application  of  polymers  as 
conditioning  agents  for  flotation  and  vacuum  fil- 
tration processes  is  discussed.  On-site  in-depth 
testing  is  required  before  the  full-scale  application 
of  polymers  at  a  facility.  (Nardozzi-AWWA) 
W72-04411 


FILTER   PLANT   INCLUDES   WASTE   TREAT- 
MENT, 

Baker  (Michael)  Jr.,  Inc.,  Rochester,  Pa. 
Robert  L.  John. 

Water  and  Sewerage  Works,  Vol.  118,  No.  4,  p  96- 
98,  April  1971. 

Descriptors:  "Waste  treatment,  Costs,  Reclama- 
tion, Treatment  facilities,  "Sludge,  Filters. 
Identifiers:  "Thickening,  Offsite  disposal,  Beaver 
Falls  (Pa),  Municipal  authority. 

Instrumentation,  chemical  handling  equipment, 
and  plant  facilities  designed  to  treat  the  filter  wash 
water  and  settling  basin  sludge  of  a  water  filtration 
plant  are  described.  The  Clean  Streams  Law  of 
Pennsylvania  requires  treatment  of  purification 
plant  wastes.  The  filter  wash  water  facilities  in- 
clude a  wash  water  sump  and  pumps  to  return  the 
wash  water  to  the  raw  water  supply  entering  the 
plant.  The  wash  water  provides  artificial  turbidity 
which  is  believed  to  enhance  coagulation  and  floc- 
culation.  Provisions  are  available  to  partially  de- 
water  this  waste  in  a  clarifier-thickener.  The  alum 
sludge  from  the  settling  basins  is  discharged  to  a 
sump  before  entering  the  thickener.  Supernatant 
from  the  thickener  contains  less  than  100  mg/1 
suspended  solids  and  is  discharged  to  a  stream.  A  4 
to  5  percent  solids  sludge  is  pumped  from  the 
thickener  to  a  sump.  The  alum  sludge  is  pumped 
into  tank  trucks  for  hauling  to  a  pit-lagoon  offsite 
disposal  area.  Various  industrial  wastes  are 
disposed  there.  A  tabulation  is  made  of  the  equip- 
ment suppliers  and  construction  costs  for  the 
water  treatment  facility.  (Nardozzi-AWWA) 
W72-04412 


THE  DISPOSAL  OF  SLUDGE  FROM  WATER 
TREATMENT  PLANTS, 

Fylde  Water  Board,  Blackpool  (England). 

P.  W.  Doe. 

Fylde  Water  Board,  52  p,  4  tab,  40  ref. 

Descriptors:  "Sludge  disposal,  "Dewatering,  Set- 
tling basins,  Lime,  Ion  exchange,  "Sludge  treat- 
ment, "Water  treatment. 

Identifiers:  "Prevention,  Washwater,  Rivers  Acts 
(England). 

The  sludge  disposal  problem  is  related  to 
economic  and  operational  considerations  and 
sludge  reduction  methods  to  alleviate  the  potential 
pollution  from  these  wastes  are  described.  The  En- 
glish Rivers  Acts  provide  monetary  penalties  for 
discharging  washwater,  settling  basin  and  lime 
sludge,  and  ion  exchange  regenerant  to  watercour- 
ses. Sludge  prevention  principles  are  enumerated. 
The  choice  of  the  process  and  raw  water  source 
can  reduce  sludge  quantity  or  concentration.  The 
advantages  and  disadvantages  of  lamella  sedimen- 
tation basins,  flotation  tanks,  slow  stirring 
thickeners,  and  polyelectrolyte  sludge  condition- 
ing are  discussed.  Lime  and  alumina  recovery  are 
referenced  to  specific  plant  locations.  Design, 
operation  and  maintenance,  and  cost  details  are 
listed.  The  applications  of  available  equipment  for 
dewatering  a  variety  of  sludges  are  presented. 
Operating,  maintenance,  and  design  considera- 
tions are  mentioned  for  vacuum  filtration,  filter 
pressing,  freezing  and  thawing,  lagooning, 
disposal  into  sewers  or  rivers,  and  centrifugation 
processes.  No  universal  treatment  solution  exists. 
Systems  should  be  flexible  and  research  informa- 
tion coordinated.  (Nardozzi-AWWA) 
W72-04413 
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SOME  SOLUTIONS  TO  SLUDGE  TREATMENT 
PROBLEMS  AT  FISHMOOR  TREATMENT 
PLANT, 

Fylde  Water  Board,  Blackpool  (England). 
A.  Brown,  and  J.  Leighton. 

Paper  presented  at  Fishmoor  Treatment  Plant,  En- 
gland, August  10,  1966.  15  p,  6  fig. 

Descriptors:  'Costs,  'Freeze-thaw  tests,  Design 
data,  Lagoons,  Treatment  facilities,  'Sludge  treat- 
ment, Dewatering,  'Water  treatment. 
Identifiers:    'Filter    pressing,    *Polyelectrolytes, 
Thickening,  Fishmoor  Treatment  Plant  (England). 

Design  and  cost  data  are  presented  for  the  filter 
pressing,  freezing,  polyelectrolyte  conditioning, 
and  lagooning  of  clarification  sludge.  The  sludge 
dewatering  facilities  include  slow  stirring 
thickeners,  sludge  retention  bunkers,  and  freezing 
tanks.  Sludge  solids  concentrations  and  quantities 
are  listed.  Operational  difficulties  are  discussed. 
The  thickener  did  not  function  adequately.  The 
thickener  was  modified  and  testing  was  initiated 
with  a  Davy  Paxman  Vacuum  Filter,  Walmsleys 
Ltd.  Rotoklene  Strainer,  filter  press,  and  polyelec- 
trolyte sludge  conditioning  agents.  Design,  opera- 
tion, and  construction  details  of  a  polyelectrolyte 
conditioning  system  are  presented.  Design 
parameters  and  operation  experience  are 
discussed  for  the  filter  press.  Lengthy  construc- 
tion considerations  are  enumerated  for  the  freez- 
ing tank  design.  The  freezing  cycle  time  is  related 
to  sludge  volume,  refrigeration  area,  and  freezing 
efficiency.  Capital,  operating  and  maintenance, 
power,  and  chemical  costs  are  presented  for  the 
major  processes  employed.  (Nardozzi-AWWA) 
W72-04414 


THE  TREATMENT  AND  DISPOSAL  OF  WASH- 
WATER  SLUDGE, 

Fylde  Water  Board,  Blackpool  (England). 

P.  W.Doe. 

Fylde  Water  Board,  March  14,  1958.  27  p,  4  fig,  5 

tab,  4ref. 

Descriptors:  'Sludge  disposal,  Dewatering,  Heat 

treatment.    Freezing,    Sludge    treatment.    Water 

treatment. 

Identifiers:  Thickening,  Filter  pressing. 

An  approach  to  dewatering  sludge  to  a  solids  con- 
centration suitable  for  handling  and  disposal  is 
described.  Water  clarification  sludges  vary  in  com- 
position as  well  as  quantity  and  concentration. 
Treatment  systems  must  be  flexible.  Test  results 
are  given  for  freezing,  filter  pressing,  porous 
ceramics  filtration,  and  electroosmosis  processing 
of  clarification  sludge.  Experimentation  shows 
preliminary  thickening  of  sedimentation  basin 
sludge  to  6%  solids  should  be  considered.  A 
thickening  tank  with  a  slow  stirrer  was  designed. 
System  parameters  investigated  include  stirring 
speed,  raw  sludge  concentration,  sludge  nature, 
lank  shape,  mesh  used,  paddle  shape,  tempera- 
ture, and  scaling  effect.  Preliminary  test  conclu- 
sions are  enumerated.  Washwater  sludge  can  be 
thickened  economically  by  slow  stirring  to  5% 
solids  in  a  relatively  short  time.  Further  testing  of 
filter  pressing,  heat  treatment  under  pressure,  and 
freezing  was  suggested  to  handle  the  pre- 
thickened  sludge.  (Nardozzi-AWWA) 
W72-04415 


THE  PROBLEM  OF  SLUDGE  DISPOSAL  AT 
THE  ARNFIELD  TREATMENT  PLANT 
(MANCHESTER  CORPORATION  WATER- 
WORKS), 

Manchester  Corp.  (England).  Waterworks  Dept. 
For  primary  bibliographic  entry  see  Field  05D. 
W72-04416 


WATER  PLANT  SLUDGE  TREATMENT, 

Havens  and  Emerson,  Ltd..  East  Patterson,  N.J. 
Peter  W.  Doe. 

Presented  at  Ohio  Water  Pollution  Control  Con- 
ference, Columbus.  Ohio,  June  29-July  1.  1971.  25 
p.  25ref. 


Descriptors:  'Dewatering,  Lagoons,  Coagulation, 

Flocculation,  Sedimentation,  'Sludge  treatment, 

'Waste  treatment.  Freezing,  Filtration,  Treatment 

facilities. 

Identifiers:    'Filter  pressing,   Vacuum  filtration, 

AWWA  Research  Foundation. 

Wastes  from  water  treatment  facilities  vary  in 
composition  with  the  quality  of  the  supply  source. 
Wastes  from  coagulation,  flocculation,  sedimenta- 
tion, and  filter  back  washing  processes  are  affected 
by  flow  and  seasonal  changes.  Sludge  generated 
from  reservoir,  river,  and  groundwater  supplies  is 
described.  The  advantages  and  disadvantages  of 
dewatering  by  pre-thickening,  lagooning,  artificial 
and  natural  freezing,  vacuum-filtration  and  filter 
pressing  are  presented.  The  AWWA  Research 
Foundation  is  mentioned  as  a  central  clearing- 
house for  new  or  improved  sludge  treatment 
technology.  Reference  is  made  to  the  artificial 
freezing  of  alum  sludge.  Polymer  is  fed  to  condi- 
tion the  waste  before  thickening.  Thickened  sludge 
is  stored  and  transported  to  freezing  molds.  The 
thawed  sludge  is  pumped  to  lagoons  for  liquid- 
solid  separation.  Cost,  power,  and  construction 
considerations  are  provided.  Plans  to  filter  alum 
sludge  from  sedimentation  basins  and  filter 
backwashing  are  described.  Laboratory  and  pilot 
tests  were  conducted  to  evaluate  design  parame- 
ters. The  presses  utilize  a  precoat,  lime,  and 
polymers  for  conditioning.  Two  presses  can 
produce  50  tons  of  cake  per  8  hour  operation.  The 
cake  can  be  used  as  landfill.  (Nardozzi-AWWA) 
W72-04417 

USE  AND  CONTROL  OF  POLYELECTROLYTE 
FILTER  AIDS  IN  HIGH  RATE  FILTERS, 

Taulman  Co.,  Atlanta.  Ga.  Turbitrol  High  Rate 

Filter  Div. 

R.H.Harris. 

Presented  at  91st  Annual  Conference.  American 

Water    Works    Association,    June    13-18,    1971. 

Denver,  Colorado.  37  p,  1  tab,  1 1  fig,  1 1  ref . 

Descriptors:  'Turbidity,  Monitoring,  Head  loss. 
Filters,  Treatment  facilities.  Filtration,  'Water 
treatment,  Flocculation. 

Identifiers:  'Filter  aid,  Polyelectrolytes,  Dual- 
media  filter.  Coagulant  aid. 

The  application  of  filter  aids  in  three  Southeastern 
water  treatment  plants  and  a  technique  for  operat- 
ing and  maintaining  aid  dosage  levels  are 
discussed.  Filter  aids  have  reduced  primary  coagu- 
lant dosages  and  produced  longer  filter  runs  and 
high  quality  filtrate.  Head  loss  build-up  and 
backwashing  problems  occur  with  an  overdose  of 
aid.  Certain  polyelectrolyte  coagulant  aids,  ac- 
tivated silica,  and  ferric  sulfate  generally 
strengthen  floes,  aiding  filtration.  A  schematic  of  a 
filter  aid  feed  system  for  polyelectrolytes  is 
presented.  A  turbidity  monitoring  system  utilizing 
a  90  degree  scatter  nephelometer  type  turbidimeter 
is  detailed.  Optimum  filter  performance  is  ob- 
tained in  dual-media  filters,  with  a  coarse 
anthracite  top  and  sand  bottom,  when  90  to  95  per- 
cent of  the  turbidity  is  removed  in  the  anthracite 
portion  and  anthracite-sand  interface  turbidities 
are  cyclically  monitored.  Data  on  raw  water 
character,  treatment  conditions,  and  test  results 
are  enumerated  for  the  three  treatment  facilities 
using  this  system.  (Nardozzi-AWWA) 
W'72-04418 


USE  OF  BIMETALLIC  GLASSY  PHOSPHATES 
FOR  CORROSION  CONTROL, 

Calgon  Corp.,  Pittsburgh.  Pa. 

J.  P.  Kleber. 

Journal  of  American  Water  Works  Association. 

Vol  57,  No  6,  p  783-790.  June  1965.  4  fig.  1  tab,  10 

ref. 

Descriptors:      'Water      treatment.      "Corrosion. 
'Phosphates.  'Sodium  compounds. 
Identifiers:    'Red   water.    'Tuberculation.    'Zinc 
compounds. 


The  effectiveness  of  bimetallic  glassy  phosphate 
(sodium-zinc  glassy  phosphate)  is  compared  t' 
that  of  sodium  polyphosphate  glass  in  control  o 
tuberculation,  corrosion,  and  red  water  in  distribt) 
tion  systems.  Sodium-zinc  glassy  phosphate  cor 
taming  9  percent  zinc  was  developed  in  the  1950"! 
It's  very  slow  solubility  was  a  deterrent  to  use.  I 
more  soluble  form,  containing  12  percent  zinc 
soluble  to  1  lb/gal,  and  available  either  as  glass 
platelets  or  granulated,  has  been  markete 
recently.  The  sodium-zinc  glassy  phosphates  ar 
subject  to  the  same  restrictions  in  use  as  the  sod 
urn  polyphosphates.  Neither  is  effective  at  pi 
values  above  8,  though  the  bimetallic  form  i 
somewhat  more  effective.  Maximum  effectivenes 
on  iron  and  steel  is  at  pH  6.0-7.5.  Both  require  I 
least  1  ppm  of  calcium  in  the  water  for  each  4  to 
ppm  phosphate,  and  each  requires  for  best  result! 
at  least  1  gpg  hardness.  Neither  is  particularly  e: 
fective  as  an  inhibitor  of  copper  corrosion  at  pi 
values  below  6.5-6.7.  (Bean-AWWA) 
W72-04428 


BASIC  EXPERIMENT  ON  THE  REMOVAL  O 
RADIOACTIVITY  FROM  WATER, 

Niigata  Univ.,  Nagaoka  (Japan). 

K  Mori. 

Suido  Kyokai  Zasshi,  No.  433,  p  26-34,  Octobi 

1970. 

Descriptors:  'Water  pollution,  'Contaminatk 
(Water),  'Pollution  (Stream),  'Water  pollutifi 
sources,  'Pollution  abatement.  'Water  pollutic 
treatment,  Radioactive  fallout,  Washout  (A 
mospheric),  Strontium  radioisotopes,  Cesiun 
Radioisotopes,  Coagulation,  Flocculation.  Filters 
Identifiers:  Drinking  water,  Twon  water.  Fissic 
products.  Decontamination. 

Experiments  were  made  on  the  removal  < 
radioactivity  from  water.  The  purpose  was 
remove  radioactive  fission  products  (FP's)  in  tow 
water  due  to  fallout  in  precipitation.  Test  wale 
was  prepared  by  adding  fission  products,  1 37  (Cs 
and  90  (Sr)  to  either  river  water  or  town  wale 
Flocks  were  formed  using  coagulants.  To  enhanc 
decontamination,  the  supernatant  was  filtere 
The  coagulant  is  AI2  <S04)3.I8H20:  the  auxiliai 
coagulant  is  Ca  (OH)2  or  Na2C03).  Adhesion  ai 
precipitating  agents  used  in  some  cases  are  acti' 
carbon,  and  CaC12  +  Na2HP04.12H20  respe 
tively.  The  decontamination  was  dependent  larg 
ly  on  the  isotope  muddiness,  and  pH.  As  a  whol 
the  FP  was  easier  to  remove  than  Sr  or  C 
(Houser-ORNL) 
W72-04456 


PUBLIC        HEALTH        IMPLICATIONS       C 
RADIOACTIVE  WASTE  RELEASES. 

World    Health    Organization.    Geneva    (Swit« 

land). 

For  primary  bibliographic  entry  see  Field  05C. 

W72-04483' 


CONSUMER  ASSESSMENT  OF  MINER! 
TASTE  IN  DOMESTIC  WATER, 

California    Univ.,    Berkeley.    School    of    Publ 

Health. 

W.  H.  Bruvold,  H.  J.  Ongerth.  and  R.  C.  Dillehay 

Journal  of  the  American  Water  Works  Associ 

tion.  Vol.  61,  No  11,  p  575-580.  November  1969 

fig.  8  tab.  10  ref. 

Descriptors:  'Water  treatment.  'Water  qualit 
"Public  health.  'Taste.  "Mineral  water.  *SU 
dards.  'California. 

Californians  rated  their  own  mineralized  wal 
supplies  as  to  taste,  from  which  standards  hmili 
mineral  content  were  recommended  B\  means 
an  interview  schedule  of  12  questions  as  to  I 
titudes  and  taste  scale  ratings,  consumer  surve 
were  performed  for  29  water  systems.  Systei 
were  selected  to  eliminate  those  that  might  ha 
taste  or  odor  produced  by  substances  other  Ui 
the  normal  dissolved  minerals  being  studied  (cal 
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i,  magnesium,  sodium,  bicarbonate-carbonate, 
loride,  nitrate,  and  sulfate).  No  high-carbonate 
high-chloride  waters  were  included;  for  the 
iters  studied  all  major  ionic  constituents  con e- 
ed  highly  with  the  total  dissolved  solids  (TDS). 
i  inverse  linear  relation  was  found  between  scale 
jres  and  the  TDS.  The  average  results  of  five 
sans  of  evaluating  taste  against  TDS  (ppm)  were 
cellent-equal  or  less  than  319,  good-320-658, 
r-659-996,  poor-997-1332,  and  unacceptable- 
iial  or  greater  than  1333.  (Bean-AWWA) 
72-04494 


tGANIC   MATTER  AND  FINISHED  WATER 
1ALITY, 

st   Bay    Municipal   Utility   District,   Oakland, 

lif. 

.  Connors,  and  R.  B.  Baker. 

irnal  of  the  American  Water  Works  Associa- 

d,  Vol  61,  No  3,p  107-113,  March  1969.  6  fig,  2 

i.  lOref. 

scriptors:    'Water   treatment,    Water   quality, 
rganic  matter,  Algae,  Copper  sulfate,  "Chemi- 
oxygen  demand, 
intifiers:  Total  organic  carbon. 

iter  quality  deterioration  can  occur  because  of 
;anic  matter  after  water  has  left  the  treatment 
nt.  Significant  differences  in  the  amount  of  or- 
lic  matter  and  algal  biomass  can  occur  but  not 
indicated  by  chemical  analysis.  Copper  sulfate 
y  not  control  total  organic  matter.  In  some 
ervoirs  the  total  organic  load  as  measured  by 
Chemical  oxygen  demand  (COD)  is  established 
the  character  of  the  runoff.  Organic  removals 
filtration  are  slight  compared  with  those  by 
igulation  and  sedimentation.  The  TOC  ap- 
atus  for  measuring  'total  organic  carbon'  will 
useful  for  continued  studies.  The  COD  test, 
atever  it  measures,  can  be  made  to  yield  good 
cision  with  potable  waters.  (Bean-AWWA) 
2-04495 


EATMENT  OF  HIGH  NITRATE  WATERS, 

leral  Water  Pollution  Control  Administration, 
:sno,  Calif.  San  Joaquin  Project. 
I  St.  Amant,  and  P.  L.  McCarty. 
irnal  of  the  American  Water  Works  Associa- 
),  Vol  61,  No  12,  p  659-662,  December  1969.  2 
3  tab,  5  ref. 

scriptors:    *Water  treatment,   "Water  quality, 
itrates,  "Nitrites,  "Denitrification,  "Biological 
ltment,  Filtration,  Taste,  Odor, 
ntifiers:  "Methanol. 

logical  denitrification  in  filter  beds  had  the  sta- 
ty  and  efficiency  of  operation  necessary  for 
ltment  of  a  drinking  water  supply.  During 
logical  denitrification,  nitrates  and  nitrites  were 
uced  to  nitrogen  gas;  90  to  97  percent  removal 
i  accomplished  with  1  hr  detention,  the  influent 
itained  15  to  22  mg/1  N03.  To  promote  denitrifi- 
ion,  an  organic  electron  donor  must  be  added; 
thanol  is  satisfactory  and  inexpensive  for  this 
pose.  Careful  control  of  the  feeding  of 
:hanol  is  necessary  to  prevent  problems  result- 
from  either  underdosage  or  overdosage.  Addi- 
lal  research  is  needed  to  determine  the  hydrau- 
:haracteristics  of  large-scale  filters  and  to  eval- 
s  the  palatability  of  denitrified  water.  (Bean- 
'WA) 
2-04496 


NIONIC    POLYMER    FLOCCULATION    OF 
.UTE  CLAY  SUSPENSION, 

ryland  Univ.,  College  Park.  Dept.  of  Civil  En- 

sering. 

J.  Birkner,  and  J.  K.  Edzwald. 

rnal  of  the  American  Water  Works  Associa- 

i.  Vol  61,  No  12,  p  645-651,  December  1969.  6 

Stab,  21  ref. 

•criptors:     "Water    treatment,     "Coagulation, 
occulation,  "Clays,  "Electrolytes,  "Kaolinite, 


Cationics      absorption,      Anionic      absorption, 

Hydrogen-ion  absorption. 

Identifiers:  "Nonionic  absorption,  Polymers. 

The  chemical  and  physical  mechanisms  involved 
in  the  destabilization  of  kalinite  clay  suspensions 
with  a  non-ionic  polymer,  polyethylene  oxide  were 
studied.  Effects  of  various  solution  parameters, 
such  as  pH,  cation  valence,  and  cation  concentra- 
tion, on  the  polymer  destabilization  reaction  were 
determined.  The  clay  suspensions  contained  60.1 
ppm  clay,  and  were  buffered  to  pH  8.3  with  sodi- 
um bicarbonate.  Coagulants  were  NaCl  and  CaC12. 
Adsorption  data  are  presented  and  discussed. 
Solution  pH  and  the  type  of  counterion  which 
predominates  in  the  solution  phase  have  a  signifi- 
cant effect  on  the  adsorption  of  polyethylene 
oxide  onto  kaolinite  clay  surfaces.  Under  condi- 
tions of  constant  ionic  strength  at  pH  8.3,  twice  as 
much  polymer  adsorption  occurs  when  sodium 
ions  are  the  predominant  cation  species  in  the 
solution  phase  than  when  calcium  ions 
predominate.  Adsorption  is  significantly  reduced 
by  raising  the  solution  pH  from  8.3  to  12  or  by 
lowering  it  to  2.5.  (Bean-AWWA) 
W72-04497 


CAPPING  SAND  FILTERS, 

Kenosha  Water  Dept.,  Wis. 
O.  F.  Nelson. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol  61,  No  10,  p  539-540,  October  1969.  1  tab. 

Descriptors:  "Water  treatment,  "Design,  "Filters, 
"Sands,  "Flow  rates,  Treatment  facilities. 
Identifiers:  "Anthracite,  "Dual-media  filters. 

Filters  with  four  to  six  inches  of  0.9  mm  anthrafilt 
capping  over  0.5  mm  sand  were  operated  over  a 
two-year  period  at  Kenosha,  Wisconsin.  Filters 
made  of  the  proper  size  and  depth  of  anthracite 
and  sand  together  are  superior  to  filters  made  only 
of  sand.  The  more  adverse  the  applied  water  con- 
ditions, relative  to  algae  and  floe,  the  more  dra- 
matic were  the  results  obtained  with  the  capped 
filter.  Good  water  conditions  gave  2  to  1 ,  the  worst 
water  conditions  gave  10  to  1  improvement.  The 
capped  filter  could  be  operated  at  3  gpm/sq  ft.  with 
quality  of  effluent  equal  to  that  of  sand  filters. 
Short  filter  runs  were  eliminated  and  a  substantial 
saving  in  washwater  was  obtained  with  use  of 
capped  filters.  (Bean-AWWA) 
W72-04498 


TASTE  QUALITY  OF  MINERALIZED  WATER, 

California  Univ.,  Berkeley.  School  of  Public 
Health. 

W.  H.  Bruvold,  and  H.  J.  Ongerth. 
Journal  of  the  American  Water  Works  Associa- 
tion, Vol  61,  No  4,  p  170-174,  April  1969.  2  fig,  7 
tab,  10  ref. 

Descriptors:  "Water  treatment,  "Water  quality, 
"Taste,  "Mineral  water,  "Dissolved  solids, 
"Psychological  aspects. 

Psychometric  scaling  methods  were  used  to  show 
an  inverse  linear  relationship  between  general 
taste  quality  and  the  total  mineral  content  of 
waters.  The  reliability  of  this  inverse  relationship 
was  attested  by  the  similarity  of  four  different 
regression  equations.  Water  could  be  graded  on 
the  basis  of  the  linear  total  dissolved  solids  (TDS) 
functions,  which  accounted  for  the  major  portion 
of  the  explainable  variance  in  rating  scale  scores. 
It  would  appear  that  the  limit  for  mineral  content 
should  be  the  highest  TDS  value  resulting  in  no 
dissatisfaction  with  the  mineral  taste  in  the  water. 
However,  dissatisfaction  with  the  taste  of  a  water 
will  be  found  by  some  percentage  of  those  testing 
it,  therefore,  a  value  judgement  is  needed  to  de- 
cide what  degree  of  dissatisfaction  can  be  ac- 
cepted. Perhaps  the  potability  should  be  rated  on 
the  basis  of  the  percentage  of  testers  who  are 
dissatisfied  with  the  water's  taste.  Potability 
grades  are  suggested,  with  percentage  cut-off 
points  of  15,  25,  35,  45  and  100  percent  of  testers 
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dissatisfied.  These  conformed  respectively  to  ap- 
proximately 300,  600,  900,  1100  and  over  1100 
TDS.  Corresponding  ratings  are  suggested  as  ex- 
cellent, good,  fair,  poor  and  unacceptable.  Relia- 
ble assessment  of  the  general  taste  quality  of 
mineralized  water  can  be  obtained  by  methods  of 
psychometric  scaling.  (Bean-AWWA) 
W72-04499 


RECARBONATION  AND  LIQUID  CARBON 
DIOXIDE, 

Black  and  Veatch,  Kansas  City,  Mo. 
P.  D.  Haney,  and  C.  L.  Hamann. 
Journal  of  the  American  Water  Works  Associa- 
tion, Vol  61,  No  10,  p  512-521,  October  1969.  6  fig, 
8  tab,  49  ref. 

Descriptors:  "Water  treatment,  "Water  softening, 
"Carbon  dioxide,  "Design,  Automation,  Costs, 
Prices,  Absorption,  "Efficiencies,  Flexibility, 
Hydrogen  ion  concentration. 

Many  plants  include  recarbonation  as  part  of  their 
water  softening  procedure.  Recarbonation  is 
defined  as  the  process  of  adding  carbon  dioxide  to 
lime-softened,  clarified  water  for  purpose  of 
reducing  the  pH  and  promoting  chemical  stability. 
Modern  generators  of  czrbon  dioxide  have  many 
advantages  over  earlier  systems.  However,  they 
suffer  from  lack  of  flexibility,  excessive  main- 
tenance, the  necessity  for  careful  control  and 
operator  attention,  and  difficulties  of  adsorption 
of  the  carbon  dioxide  into  the  water,  since  the  gas 
contains,  at  best,  only  10  per  cent  C02.  The  range 
of  efficiency  is  suggested  as  being  only  40  to  60 
percent.  The  steady  decrease  in  purchase  cost  of 
liquid  C02  has  caused  increasing  attention  to  its 
use,  replacing  on-site  generation.  Its  advantages 
include  high  purity,  high  efficiency,  flexibility, 
ease  of  control  and  adaptation  to  automation.  Its 
principal  disadvantage,  in  some  areas,  is  high  cost. 
Consideration  of  the  following  items  should  lead 
to  a  correct  decision  as  to  recarbonation  facilities 
to  be  installed:  annual  usage,  storage  capacity 
required,  cost  of  storage  and  feed  facilities, 
delivered  price  and  future  price  outlook,  value  of 
'ease  of  control'  aspects  of  liquid  use,  and  present 
C02  adsorption  efficiency  vs  that  with  the  liquid 
use.  (Bean-AWWA) 
W72-04500 


VIRUSES  IN  WATER. 

American  Water  Works  Association,  New  York. 
Committee  on  Viruses  in  Water. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol  61,  No  10,  p  491-494,  October  1969.  13 
ref. 

Descriptors:  "Water  treatment,  "Water  quality. 
"Viruses,  "Disease,  "Epidemics,  "Infections,  Tur- 
bidity, Chlorination,  Time  reactions. 

Waterborne  infection  and  the  epidemics  in  which 
drinking  water  was  suspected  as  the  cause  are 
discussed,  also  the  epidemiological  evidence  for 
and  against  the  probability  that  drinking  water  was 
the  cause.  In  some  cases  evidence  is  insufficient  to 
uphold  the  suspicion,  in  others  the  water  was  not 
adequately  treated,  in  others  polluted  water 
became  mixed  with  treated  water.  Production  of 
very  low  turbidity  water  (0.1  to  1  jtu)  with  a 
minimum  of  30  min  contact  with  1  ppm  free 
chlorine  residual  is  supported.  There  does  not  ap- 
pear to  be  cause  for  panic  or  overreaction  to  the 
problem  of  viruses  in  water.  Under  certain  condi- 
tions, infectious  hepatitis  can  be  transmitted  by 
treated  water,  but  the  evidence  indicates  that  in 
such  cases  the  treatment  was  inadequate.  The 
evidence  for  the  transmission  of  other  enteric 
viruses  by  treated  water  is,  for  the  most  part, 
speculative,  with  the  possible  exception  of  viral 
gastroenteritis  and  diarrhea,  and  nothing  much  is 
known  about  these  viruses.  (Bean-AWWA) 
W72-04501 


Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5F — Water  Treatment  and  Quality  Alteration 


MULTILAYER  FILTRATION, 

London  Univ.,  (England). 
S.  S.  Mohanka. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol  61,  No  10,  p  504-511,  October  1969.  12 
fig,  3  tab,  6  ref. 

Descriptors:  *Water  treatment,  'Filtration,  'Fil- 
ters, 'Design,  Head  loss.  Flow  rates,  Sands, 
Treatment  facilities. 

Identifiers:  'Multilayer  Filters,  Polystyrene, 
Anthracite,  Garnet  sand,  Magnetite,  Backwash- 
ing. 

Head  losses  and  backwashing  characteristics  were 
evaluated  in  filtration  by  multilayer  beds  utilizing 
polystyrene,  anthracite,  crushed  flint  sand,  quarry 
sand,  garnet  sand,  and  magnetite.  The  multilayer 
filter  permits  deeper  penetration  of  floes,  and 
therefore  could  be  utilized  more  efficiently  than 
the  sand  filter.  The  main  problem  is  the  require- 
ment of  more  backwash  water  and  sufficient  room 
for  expansion  of  the  top  layer.  The  polystyrene  is 
lightweight  and  expand's  more  than  other  materi- 
als, also  it  is  hydrophobic  and  collect's  air  bubbles 
which  cause  grains  to  float.  Programmed 
backwashing  cycles  which  would  progressively 
expand  and  fluidize  the  bed  should  be  used  to  in- 
sure proper  cleaning  of  the  multilayer  filter.  Gar- 
net and  magnetite  exhibited  removal  charac- 
teristics similar  to  crushed  flint  sand.  For  the  same 
filtrate  concentration  during  a  given  run  time,  the 
ratio  of  head  loss  in  sand  filter  to  that  of  multilayer 
filter  was  2.5  at  2,  2  at  4,  1.75  at  6,  and  1.6  at 
8gpm/sq  ft.  The  use  of  polystyrene  as  a  top  layer 
was  not  as  efficient  as  expected.  Therefore,  care- 
ful consideration  should  be  given  to  selection  of 
the  top  layer  of  a  multilayer  filter  bed.  (Bean- 
AWWA) 
W72-04502 


POTASSIUM  PERMANGANATE  REMOVAL  OF 
TASTES  AND  ODORS  FROM  PAPER  MILL 
WASTES, 

Anne  Arundel  County  Utility  Operations  Bureau, 

Glen  Burnie,  Md. 

J.  J.  Boland,  and  W.  E.  DeArment. 

Journal  of  American  Water  Works  Association, 

Vol  57,  No  ll,p  1451-1455,  November  1965. 

Descriptors:  'Water  treatment,  'Lignins,  'Taste, 
'Odor,  'Activated  carbon,  Hydrogen  ion  concen- 
tration, 'Water  pollution  treatment. 
Identifiers:  'Tannins,  'Potassium  permanganate. 

Water  the  color  of  strong  tea,  with  white  foam  and 
a  sickly  sweet,  woody  taste  and  odor  sometimes 
compared  to  pine  oil  was  produced  by  wastes  of  a 
paper  mill.  This  effluent  contained  tannins  and  lig- 
nins on  the  order  of  0  7  percent,  when  measured  as 
tannic  acid.  The  water  was  used  to  supply  con- 
sumers at  Erie,  Pa.  Concentration  above  0.5  ppm 
in  finished  water  is  readily  detectable  by  most  peo- 
ple as  an  objectionable  woody  taste.  Alum  dosage 
of  86  ppm  and  carbon  of  30  ppm  reduced  concen- 
trations of  2.7  ppm  only  to  1.6  ppm.  At  pH  of  8.3, 
potassium  permanganate  dosages  of  1.5  to  2  ppm 
reduced  tannin-lignin  concentrations  from  0.8-1.6 
ppm  in  the  raw  water  to  0.1-0.5  ppm  in  the  finished 
water.  There  was  no  exceptional  taste,  odor,  or 
color  to  the  latter.  (Bean-AWWA) 
W72-04503 


CARBON  BED  DESIGN  CRITERIA  STUDY  AT 
MTRO,  W.  VA, 

Robert  A.  Taft  Sanitary  Engineering  Center,  Cin- 
cinnati, Ohio. 

K.  A.  Dostal,  R.  C.  Pierson,  D.  G.  Hager.  and  G. 
G.Robeck. 

Journal  of  American  Water  Works  Association, 
Vol  57,  No  5,  p  663-674,  May  1965.  8  fig,  4  tab,  4 
ref. 

Descriptors:  'Water  treatment,  'Water  quality, 
'Design,  'Activated  carbon,  'Filters,  'Filtration, 
'Standards,  'Organic  matter.  Aeration,  Chlorina- 
tion,  Odor,  Treatment  facilities.  Chemical  oxygen 
demand. 


Identifiers:  Carbon-chloroform  extract. 

A  series  of  small  scale  experiments  and  a  full-scale 
test  were  made  to.  obtain  data  on  granular-carbon 
consumption  in  removal  of  organic  materials  from 
Kanawha  River  water  at  Nitro,  W.  Va.  Treatments 
included  double  aeration,  chlorination,  coagula- 
tion and  sand  filtration,  followed  by  granular-car- 
bon filtration.  The  granular-carbon  reduced  both 
odorous  and  nonodorous  organic  materials  suffi- 
ciently to  meet  recommended  drinking  water  stan- 
dards. The  standard  size  granular-activated  carbon 
(8  x  30  mesh)  in  beds  produced  odor-free  water  for 
as  long  as  26  days  (threshold  odor  number  (TON) 
varied  from  300  to  1,300).  A  finer  carbon  (20  x  50 
mesh)  produced  odor-free  water  for  about  twice  as 
long.  A  linear  relationship  was  found  between  con- 
tact time  and  carbon  performance.  When  the  TON 
was  reduced  to  less  than  3,  the  COD  was  reduced 
to  less  than  7  ppm  and  the  Carbon-chloroform  ex- 
tract was  generally  reduced  to  less  than  200  ppb. 
(Bean-AWWA) 
W72-04504 


APPROACHES  TO  A  FILTERABILITY  INDEX 
FOR  GRANULAR  FILTERS, 

Iowa  State  Univ.,  Ames.  Depl.  of  Civil  Engineer- 
ing. 

J.  L.  Cleasby. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol  61,  No  8,  p  372-381,  August  1969.  15  fig, 
3  tab,  19  ref. 

Descriptors:  "Water  treatment,  'Filtration,  'Head 
loss,  'Flow  rates,  'Standards. 
Identifiers:  'Filterability  index. 

Granular  filtration  is  a  very  complex  process.  Dif- 
ferent suspensions  yield  effluent  quality  and  head 
loss  curves  of  several  shapes.  Some  yield  linear 
head  loss  development  with  time,  while  others  are 
exponential  (curved  upwards).  The  probability  of 
developing  a  rational  filtration  equation  to  fit  all 
types  of  suspensions  is  rather  remote.  Much  of  the 
information  to  predict  filter  performance  can  be 
obtained  by  filtration  of  water  through  two  shal- 
low depth  filters  (3-  and  6-in  depths),  at  constant 
rate,  with  observation  of  head  loss  and  effluent 
quality.  (For  more  detailed  research,  filters  of 
three  or  more  depths  should  be  operated.)  A 
method  for  calculation  of  a  numerical  index  of  fil- 
tration is  proposed.  The  calculations  are  simple  to 
perform.  It  is  recommended  that  a  device  similar 
to  the  above  be  used  with  a  standard  media,  such 
as  20-25  mesh  Ottawa  sand,  with  a  standard 
operating  procedure  and  the  filterability  index  be 
developed  for  a  standard  test.  Filtration-time  tests 
made  with  a  membrane  or  similar  filter  have  some 
value  in  predicting  filter  cake  resistance  in 
diatomic  filtration.  However,  such  tests  can  give 
totally  misleading  results  if  applied  to  granular  fil- 
ters which  produce  removal  and  head  loss  in 
depth.  (Bean-AWWA) 
W72-O4505 


SCHISTOSOMIASIS  CONTROL  IN  WATER 
SUPPLY  SOURCES, 

National  Inst,  of  Allergy  and  Infectious  Diseases, 
Bethesda,  Md. 
J.  A.  Scott. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol  61,  No  7,  p  352-354,  July  1969.  Href. 

Descriptors:    Water    treatment.    Water    quality, 
•Public  health,  'Diseases,  Snails. 
Identifiers:  'Schistosomiasis. 

Schistosomiasis,  a  disease  afflicting  perhaps 
200,000.000  people  chiefly  in  tropical  climes,  may 
spread  as  more  water  storage  and  irrigation  pro- 
jects are  begun.  Control  of  the  host  snails  causing 
spread  of  this  disease  should  be  a  team  project  of 
biologists  and  engineers.  Research  in  fundamental 
aspects  is  constantly  producing  results  that  should 
be  tested  for  practical  applicability  to  control  pro- 
jects. How  water  impoundments  can  be  managed 
to  keep  them  free  of  snails  is  an  important  subject 
for  field  research.  The  design  of  channels  for  dis- 


tribution of  water  and  the  design  of  irrigation 
systems  are  engineering  problems  of  great  im- 
portance in  many  countries.  Methods  for  applying 
molluskicides  under  various  conditions  are  in  need 
of  further  study.  In  short,  there  are  many  areas  in 
which  engineers  with  imagination  can  make  out- 
standing contributions  to  the  control  of 
schistosomiasis  and  to  the  prevention  of  its  spread 
into  new  districts.  (Bean-AWWA) 
W72-04507 


DIATOMITE  FILTRATION  SYSTEM  OF  LOM- 
POC,  CALIF., 

Koebig  and  Koebig,  Inc.,  Los  Angeles,  Calif. 
C.  H.  Lawrance. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol  61,  No  7,  p  327-332,  July  1969.  1  fig,  2 
tab,  6  ref. 

Descriptors:  'Water  treatment,  'Filtration.  'Fil- 
ters, 'Diatomaceous  earth,  'Water  softening, 
'Iron,  'Manganese,  Suspended  load.  Sodium 
compounds.  Mixing,  Flocculation,  Sedimentation, 
California. 

Identifiers:  'Suspended  solids,  Sludge  return, 
Recarbonation,  'Lompoc  (Calif). 

Functions  of  the  Lompoc  Water  Treatment  are  the 
reduction  of  excessive  total  dissolved  solids  of  the 
local  well  supply  and,  coincidental! y,  the  provision 
of  economical  centralized  softening,  removal  of 
iron  and  manganese,  and  production  of  a 
sparkling,  clear,  palatable  effluent.  The  process 
selected  for  solids  reduction  and  softening  was 
cold  lime-soda.  Chemical  application  facilities 
were  provided  for  sodium  aluminate,  pebble  lime, 
and  soda  ash,  also  sodium  hexametaphosphate. 
Facilities  w  ere  provided  for  flash  mixing,  floccula- 
tion, clarification,  sludge  recirculation  and  recar- 
bonation utilizing  natural  gas  as  fuel.  Following 
study  the  filtration  facilities  were  changed  from 
rapid  sand  to  diatomile  type.  Operating  data  are 
presented  for  the  months  of  Feb.  and  August  in  the 
years  1964.  1965,  1966,  1967  and  1968.  The  plant 
was  designed  with  the  philosophy  of  providing  the 
greatest  utility  and  flexibility  at  the  least  possible 
cost  commensurate  with  the  projected  water  de- 
mands for  the  community,  the  funds  available,  and 
the  desire  for  minimization  of  future  capital  out- 
lays to  meet  increasing  water  demands  by  the  ex- 
panding population.  The  diatomite  filtration 
system  has  performed  well  as  a  vital  component  of 
a  major  lime-soda  softening  plant,  beyond  the  ex- 
pectations of  the  manufacturer  and  the  engineers. 
(Bean-AWWA) 
W72-04508 


EFFECTS  OF  POTASSIUM   PERMANGANATE 
ON  PURE  ORGANIC  COMPOUNDS, 

Miami  Univ.,  Corral  Gables,  Fla.  Dept.  of  Civil 
Engineering. 

R.  G.  Spicher,  and  R.  T.  Skrinde. 
Journal  of  the  American  Water  Works  Associa- 
tion, Vol  57,  No  4,  p  472-484,  April  1965.  "  fig.  6 
tab,  11  ref. 

Descriptors:      'Water     treatment,      'Oxidation, 
Amino  acids.  Alcohols,  Phenols. 
Identifiers:   'Potassium  permanganate.  Ketones, 
Aniline,  Carboxylic  acid. 

The  aldehydes,  amines,  aromatic  alcohols,  and 
keto  acids  were  readily  oxidized  by  permanganate, 
whereas  the  carboxylic  acids,  ketones,  aliphatic 
alcohols,  hydroxy  acids,  amino  acids,  and  some 
esters  were  not  readily  oxidized.  The  double  bond 
of  alkenes  was  readily  oxidized.  Aldehydes  were 
oxidized  to  acids.  Benzyl  alcohol  and  benzal- 
dehyde  were  oxidized  to  benzoic  acid.  The 
benzene  ring  of  phenol  and  aniline  was  apparendy 
broken  bv  oxidation  with  permanganate.  (Bean- 
AWWA) 
W72-04509 


EVOLUTION  OF  WATER  QUALITY  GOALS, 

Philadelphia  Water  Dept.,  Pa. 
EL.  Bean. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 
Water  Treatment  and  Quality  Alteration — Group  5F 


Journal  of  the  American  Water  Works  Associa- 
tion, Vol  61,  No  7,  p  317-320,  July  1969.  11  ref. 

Descriptors:  'Water  treatment,  *Water  quality, 
•Standards,  'Research,  Taste,  Odor,  Color,  Tur- 
bidity, Corrosion,  Organic  matter,  Insecticides, 
Zeta  potential,  Viruses,  Toxicity,  Instrumenta- 
tion, Nitrates. 
Identifiers:  Methemoglobinemia,  Schistosomiasis. 

The  need  for  Goals  and  the  status  of  USPHS  Stan- 
dards as  minimum  levels  of  quality  are  discussed. 
The  development  of  the  'Water  Quality  Goals  for 
Potable  Water'  and  their  adoption  by  the  Amer- 
ican Water  Works  Association  as  targets  for  the 
industry  in  production  of  quality  water  are 
described.  Also,  the  practicality  of  the  Goals. 
Higher  quality  would  improve  public  relations. 
Each  utility  management  must  take  its  own  deter- 
mination of  what  is  justified  in  its  system  and  cir- 
cumstances. A  survey  was  being  initiated  to  deter- 
mine the  actual  status  of  field  control  being  exer- 
cised for  the  purpose  of  producing  and  delivering 
quality  potable  water.  Research  needs  were  briefly 
discussed  with  respect  to  corrosivity,  organic  con- 
stituents, insecticides,  zeta  and  streaming  poten- 
tials, concentration  of  minerals,  schistosmiasis, 
methemoglobinemia  and  nitrates,  viruses,  detec- 
tion of  toxicity,  and  instrumentation.  As  research 
yields  solutions,  the  industry  will  progress  toward 
quality  water.  In  the  meantime,  consumer  charac- 
teristics -  those  qualities  of  which  the  consumer  is 
directly  and  perhaps  acutely  aware,  such  as  taste, 
odor,  color,  turbidity,  staining,  and  corrosion  -  are 
the  factors  which  now  need  attention  and  continu- 
ing effort.  (Bean-AWWA) 
W72-04510 


STATUS  OF  FLUORIDATION  IN  THE  UNITED 
STATES  AND  CANADA,  1963. 

American  Water  Works  Association,  New  York. 
Task  Group  2620P. 

lournal  of  American  Water  Works  Association, 
Vol  57,  No  1 ,  p  76-84,  January  1965.  2  fig,  9  tab. 

Descriptors:    *Water    treatment,    'Fluoridation, 
•Fluorides,  'Water  quality,  'Public  health. 

In  the  U.S.  291  communities  and  military 
;stablishments  were  added  to  the  list  of  those 
serving  fluoridated  water  in  1963.  These  serve 
more  than  2.6  million  people.  In  Canada  30  com- 
munities were  added,  serving  800,000  people.  This 
ivas  a  gain  of  91  percent  in  the  population  served  in 
Canada  and  reflect  the  inclusion  of  Toronto.  More 
han  46.6  million  persons  in  the  U.S.  and  3.8  mil- 
ion  in  Canada  were  served  fluoridated  water  in 
1963,  with  another  7.5  million  using  naturally 
fluoridated  water  containing  at  least  0.7  ppm  of 
?luoride,  thus  a  total  of  over  58  million  people  in 
he  U.S.  and  Canada  drank  fluoridated  water. 
Bean-AWWA) 
iV72-04511 


iFFECT  OF  PARTICLE  SIZE  ON  TURBIDITY 
REMOVAL, 

-lorida  Univ.,  Gainesville. 

\.  P.  Black,  and  M.R.  Vilaret. 

ournal  of  the  American  Water  Works  Associa- 

ion,  Vol  61,  No  4,  p  209-214,  April  1969.  6  fig,  2 

ab,  14  ref. 

descriptors:  'Water  treatment,  'Turbidity,  'Parti- 

:le  size,  'Electrolytes,  'Coagulation,  'Floccula- 

wn,  'Hydrolysis,  Aluminum. 

dentifiers:    Suspended    particles,    Surface    area, 

'olymers. 

'article  size  has  a  definite  effect  on  the  kinetics  of 
he  destabilization  process,  making  it  faster,  the 
mailer  the  size.  The  smaller  size  particles  always 
'roduced  the  larger  masses  of  floe.  In  flocculation 
nth  a  cationic  polymer,  the  dosages  that  produce 
iptimum  turbidity  removal  increase  directly  with 
he  surface  area  of  the  system,  which  in  turn  is  in- 
ersely  proportional  to  the  size  of  the  suspended 
'articles.  In  the  case  of  a  nonionic  polymer  used  in 


conjunction  with  a  metal  coagulant,  particle  size 
qualitatively  affects  the  polymer  dosages  for  op- 
timum destabilization,  the  smaller  particles  requir- 
ing higher  dosages.  In  coagulation  with  a  non- 
hydrolyzing  metal  coagulant  no  optimum  dosages 
are  observed,  and  particle  size  has  no  marked  ef- 
fect on  required  coagulant  dosages.  With  a  coagu- 
lant such  as  alum,  which  is  polymerized  through 
hydrolysis  at  certain  pH  values,  particle  size  has 
only  a  qualitative  effect  on  the  required  dosages. 
This  relationship  is  not  as  well  defined  as  in  the 
case  of  high  polymers.  (Bean-AWWA) 
W72-04512 


REMOVAL  OF  SOLUBLE  IRON  BY  FILTRA- 
TION, 

Johns-Man ville  Research  Center,  Manville,  N.J. 
G.  R.  Bell. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol  57,  No  4,  p  458-471,  April  1965.  8  fig,  5 
tab,  8  ref. 

Descriptors:  'Water  treatment,  'Diatomaceous 
earth,  'Iron,  'Manganese,  Lime,  Sodium  com- 
pounds, Aeration,  Hydrogen  ion  concentration, 
Massachusetts,  Filters. 

Identifiers:  Potassium  permanganate,  Filter  aids, 
Diatomite  filters. 

In  pilot-plant  studies  of  sand  and  diatomite  filtra- 
tion, lime  or  soda  ash  provided  partial  precipita- 
tion of  iron  in  filterable  form  over  limited  pH 
range.  A  soft  ground  water  containing  8-9  mg/1  Fe 
was  successfully  treated  with  lime  through  the  pH 
range  of  7.8  -  8.6  at  Amesbury,  Mass.  Residual  iron 
was  less  than  0.1  ppm.  Limited  processing  time 
was  desirable  in  order  to  prevent  formation  of  an 
unfilterable  floe.  An  optimum  of  10  min.  with  mild 
agitation  sufficient  to  keep  the  filter  aid  in  suspen- 
sion was  effective.  Aeration  is  desirable  both  for 
C02  removal  and  introduction  of  02.  Precipitated 
iron  is  more  impermeable  than  the  MgO-Fe  com- 
plex, and  higher  body  feeds  are  required.  Where 
manganese  is  also  present,  lime  or  soda  ash  can  be 
used  in  conjunction  with  potassium  permanganate 
to  effect  removal  of  both  Fe  and  Mn  in  a  single  fil- 
tration in  which  MgO  is  less  effective.  (Bean- 
AWWA) 
W72-04548 


ELECTROPHORETIC  STUDIES  OF  COAGULA- 
TION AND  FLOCCULATION  OF  RIVER  SEDI- 
MENT SUSPENSIONS  WITH  ALUMINUM 
SULFATE, 

Florida  Univ.,  Gainesville.  Dept.  of  Chemistry. 
A.  P.  Black,  and  C.Chen. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol  57,  No  3,  p  354-362,  March  1965.  6  fig,  2 
tab,  17  ref. 

Descriptors:  'Water  treatment,  'Electrophoresis, 
'Zeta     potential,     'Coagulation,     'Flocculation, 
'Hydrogen  ion  concentration.  Filtration,  Clays. 
Identifiers:  Aluminum  sulfate. 

Natural-clay  sediments  exhibit  behavior  rather 
similar  to  that  of  pure  clay  suspensions.  This 
similarity  can  be  explained  by  postulating  that 
both  coagulation  and  flocculation  are  strongly  con- 
trolled by  the  properties  of  the  coagulants.  Both 
zeta  potential  effects  and  physical  adsorption 
phenomena  are  probably  involved  in  the  coagula- 
tion of  clay  suspensions,  when  hydrolyzing  alu- 
minum sulfate  is  used  as  the  coagulant. 
Throughout  most  of  the  pH  range,  the  elec- 
trophoretic-mobility  data  can  be  related  to  the 
residual  turbidity.  At  pH  values  higher  than  8, 
however,  the  mobility  data  can  hardly  be  used  to 
explain  the  variation  of  residual  turbidity. 
Although  the  electrophoresis  technique  is  recog- 
nized as  a  very  useful  tool  for  investigating  the 
mechanism  of  coagulation  and  flocculation,  the 
application  of  this  technique  to  predict  the  op- 
timum coagulant  dosage  in  water  treatment  has  not 
been  fully  demonstrated.  The  conventional  'jar 
test'  technique  remains  the  preferred  method  for 
determining  the  optimum  coagulant  dosage.  (Bean- 
AWWA) 


W72-04564 


ELECTROPHORETIC  AND  TASTE  AND  ODOR 
MEASUREMENTS  IN  PLANT  CONTROL, 

Franklin  Inst.,  Philadelphia,  Pa. 
R.  A.  Baker,  S.  J.  Campbell,  and  F.  R.  Anspach. 
Journal  of  American  Water  Works  Association, 
Vol  57,  No  3,  p  363-374,  March  1965.  4  fig,  4  tab, 
16  ref. 

Descriptors:  'Water  treatment,  'Water  quality, 
'Electrophoresis,  'Coagulation,  'Filtration, 
'Taste,  'Odor,  Hydrogen  ion  concentration,  Zeta 
potential. 

Coagulation  to  the  isoelectric  point  does  not  in  it- 
self assure  zero  odor.  No  physical,  chemical  or 
biologic  parameter  by  itself  serves  as  a  substitute 
for  sensory  control  using  persons.  Electrophoretic 
monitoring  of  chemical  coagulation  and  odor 
profile  measurement  result  in  maximum  economy 
in  the  form  of  lower  chemical  costs  and  satisfacto- 
ry water  quality.  Electrophoretic  monitoring  is  a 
potentially  useful  tool  for  plant  control.  The 
method  is  rapid,  provides  an  ideal  supplement  or 
possible  replacement  for  jar  tests,  and  is  amenable 
to  use  by  the  small  water  plant.  (Bean-AWWA) 
W72-04565 


QUALITY  IMPROVEMENT  FOR  LOMPOC, 
CALIF., 

Loebig  and  Loebig,  Inc.,  Los  Angeles,  Calif. 

C.  H.  Lawrence. 

Journal  of  American  Water  Works  Association, 

Vol  57,  No  5,  p  607-624,  May  1965.  6  fig,  9  tab,  8 

ref. 

Descriptors:  'Water  treatment,  'Water  quality, 
'Hardness  (Water),  'Water  softening,  'Distribu- 
tion systems,  'Corrosion,  'Diatomaceous  earth, 
'Filtration,  Sludge,  'Ion  exchange,  Flocculation, 
Sedimentation,  Lime,  Soda  compounds,  Treat- 
ment facilities,  California. 

Identifiers:  'Lompoc  (Calif),  'Recarbonation, 
Filter  aids,  Diatomite  filters. 

The  Lompoc  Water  Supply  had  a  total  hardness  of 
about  750  ppm  and  a  total  residue  of  1,350  ppm. 
Distribution  system  conditions  were  far  from 
satisfactory  and  consumers  far  less  than  satisfied. 
Lompoc  is  the  source  of  most  diatomite.  Studies 
showed  use  of  diatomite  filters  would  be  little 
more  costly  than  sand  filters,  so  a  new  7  mgd  plant 
was  built  based  on  diatomite  filtration  with  lime- 
soda  softening  capable  of  softening  to  100  ppm 
hardness  at  the  designed  rate.  Plans  for  lime-ion 
exchange  softening  were  dropped  because  a  brine 
waste  line  to  the  Pacific  Ocean  would  have  been 
required.  Effluent  hardness  has  averaged  150  ppm. 
Calcium  carbonate  scaling  of  plumbing  and  fix- 
tures has  been  eliminated,  as  have  red  water 
stains.  Plumbing  maintenance  costs  have  been 
lowered.  Washing  costs  and  fabric  wear  in  laun- 
dering have  been  reduced,  and  laundries  and  car 
wash  establishments  have  benefited  economically. 
The  plant  effluent  is  adjusted  to  maintain  a  slightly 
positive  saturation  index  for  protection  against 
distribution  system  corrosion.  (Bean-AWWA) 
W72-04566 


TREATMENT  WITH  OZONE, 

Jennings  (A.  G.),  Sligo  (Ireland). 

D.  C.  O'Donovan. 

Journal  of  American  Water  Works  Association 

Vol  57,  No  9,  p  1 167-1 194,  September  1965.  16  fig, 

3  tab,  23  ref. 

Descriptors:   'Water  treatment,   *Water  quality, 
'Ozone,  'Microstraining,  'Color,  'Taste,  'Odor, 
'Disinfection,  Organic  matter,  Turbidity. 
Identifiers:  Ireland. 

THE  MICROSTRAINING-OZONATION 

TREATMENT  OF  WATER  WAS  STUDIED. 
The  ozonation  technique  is  described,  including 
conditioning  of  air  and  production  of  ozone,  its  in- 
troduction into  water  and  determination  of  ozone 
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residuals  in  water  and  air.  Installations  are  produc- 
ing satisfactory  results  by  utilizing  microstraining 
to  remove  algae  and  ozonation  to  reduce  color, 
often  the  total  results  desired  in  their  water  sup- 
plies. Ozonation  appears  to  have  a  definite  place  in 
the  future  of  water  treatment  in  Ireland.  Ozone  is 
one  of  the  strongest  sterilizers  known  and  is  a 
powerful  color-reducing  agent.  Where  its  color- 
reducing  potential  can  be  exploited,  substantial 
economies  will  often  be  realized  by  the  introduc- 
tion of  ozonation.  (Bean-AWWA) 
W72-04567 


CATION-EXCHANGE  CAPACITY  AND  PH  IN 
THE  COAGULATION  PROCESS, 

Engineering-Science  Inc.,  Arcadia,  Calif. 
W.  Kim,  H.  E.  Ludwig,  and  W.  D.  Bishop. 
Journal  of  American  Water  Works  Association, 
Vol  57,  No  3,  p  327-348,  March  1965.  15  fig.  3  tab, 
28  ref . 

Descriptors:  "Water  treatment,  *Ion-exchange, 
"Hydrogen  ion  concentration,  'Coagulation,  Fil- 
tration, "Clays,  Bentonite,  Kaolinite. 

The  importance  of  the  cation-exchange  capacity 
(CEC)  of  suspended  clays  in  the  coagulation 
process  was  first  shown  by  Langelier  and  Ludwig. 
Methods  of  determining  the  CEC  are  discussed, 
and  compared  on  three  clays.  Coagulation  of 
bentonite  and  kaolinite  clays  was  studied,  with 
alum  coagulant  and  variable  alkalinities  and  pH, 
with  clay  suspensions  under  100  ppm.  Kaolinite 
suspensions  can  best  be  treated  at  the  isoelectric 
point.  Addition  of  small  amounts  of  bentonite  can 
aid  coagulation  when  the  pH  is  lowered  below  the 
isoelectric.  When  suspensions  of  bentonite  are 
treated,  the  addition  of  kaolinite  may  save  coagu- 
lant. Kaolinite  suspensions  include  quartz, 
kaolinite,  mica,  and  illite,  the  median  size  is  about 
1  micron.  Bentonite  suspension  particle  size  is  less 
than  0.5  micron.  The  predominant  clay  type  may 
be  determined,  and  the  proportion  of  bentonite  to 
kaolinite  in  a  suspension  may  be  approximated 
from  the  CEC  to  turbidity  ratio.  The  coagulation 
step  should  be  evaluated  in  terms  of  filterabiltiy  as 
well  as  reduction  of  turbidity  prior  to  filtration. 
(Bean-AWWA) 
W72-04568 


EXPERIENCES    WITH    MULTIPLE-BED    FIL- 
TERS, 

Philadelphia  Surburban  Water  Co.,  Bryn  Mawr, 

Pa. 

K.E.  Shull. 

Journal  of  American  Water  Works  Association, 

Vol  57,  No  3,  p  314-320,  March  1965.  5  fig,  2  tab. 

Href. 

Descriptors:   "Water  treatment,   "Water  quality, 
•Filtration,  "Filters,  "Design,  Electrolytes.  Head 
loss,  Treatment  facilities. 
Identifiers:  "Dual  media  filters. 

Results  of  operation  of  a  conventional  filter  of  27 
in.  sand  on  18  in.  gravel  were  compared  for  a  year 
with  those  of  a  dual-media  filter  composed  of  20 
in.  anthracite  on  6  in.  sand  on  a  19  in.  gravel  bot- 
tom patterned  after  Baylis.  These  were  monitored 
by  sand  leakage  detectors,  turbidimeters,  cotton 
plug  floe  detectors,  membrane  filter  color  com- 
parisons, bacteriologic  tests,  and  iron,  color  and 
manganese  tests,  flow  rates  and  head  losses  were 
recorded.  Based  on  these  results,  an  entire  plant 
(22  filters)  was  converted  to  the  multiple-bed  fil- 
ters with  Baylis  type  gravel  bottoms.  A  polyelec- 
trolyte  aid  system  was  included  in  the  renovation; 
the  average  dosage  is  10  ppb.  The  multiple-bed  fil- 
ters with  polyelectrolyte  feed  (alum  coagulant)  im- 
proved water  quality  at  normal  rates  of  filtration, 
allowed  increased  rates  of  filtration  without 
depreciation  of  water  quality  and  required  less 
alum  and  less  water  for  backwashing  filters.  The 
multiple-bed  filter  process  is  more  efficient  than 
conventional  filtration.  (Bean-AWWA) 
W72-04570 


REMOVAL  OF  2,  4-DICHLOROPHENO- 
XYACETIC  ACID  DERIVATIVES  FROM  NATU- 
RAL WATERS, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  N.J. 

Dept.  of  Environmental  Science. 

O.  M.  Aly,  and  S.D.Faust. 

Journal  of  American  Water  Works  Association, 

Vol  57,  No  2,  p  221-230,  February  1965.  7  fig,  5 

tab,  17  ref. 

Descriptors:  "Water  treatment,  "Pesticides,  "Tox- 
ics,     Coagulation,      Sedimentation,      Filtration, 
Chlorination,  Activated  carbon,  "Water  pollution 
treatment,  "2-4-D. 
Identifiers:  Potassium  permanganate. 

Treatment  methods  of  chemical  coagulation  and 
oxidation  by  chlorine  and  potassium  perman- 
ganate will  not  remove  2,4-D  herbicides  from 
water.  Removal  of  2-4-Dichlorophenol  (2,4-DCP), 
from  water  can  be  achieved  effectively  by  oxida- 
tion with  potassium  permanganate.  Activated-car- 
bon treatment  is  an  effective  method  for  the 
removal  of  2,4-D  compounds,  formulation  sol- 
vents, and  2,4-DCP.  Strongly  basic  anion- 
exchange  resins  can  be  used  for  the  removal  of 
high  concentrations  of  2,4-D  and  2,4-DCP.  (Bean- 
AWWA) 
W72-04579 


EFFECT    OF    FILTRATION    RATE    ON    FIL- 
TRATE QUALITY, 

Hazen  and  Sawyer,  New  York. 
B.  A.  Segall,  and  D.  A.  Okun. 
Journal  of  the  American  Water  Works  Associa- 
tion, Vol  58,  No  3,  p  368-378,  March  1966.  7  fig,  3 
tab,  4  ref. 

Descriptors:    Water   treatment,    "Water   quality, 
"Design,  Turbidity,  "Filtration,  "Flow  rates,  Head 
loss.  Treatment  facilities,  "Filters. 
Identifiers:  Anthracite  filters.  Sand  filters.  Dual- 
media  filters. 

The  differences  in  performance  of  sand  and 
anthracite  media  are  attributable  to  differences  in 
grain  size  and  porosity  of  the  two  materials  rather 
than  the  materials  themselves.  For  influent  turbidi- 
ty of  less  than  4  (applied  to  filters)  a  rate  of  3 
gpm/sq  ft  for  the  anthracite  medium  and  4  gpm/sq 
ft  for  the  sand  medium  were  acceptable  until  the 
breakthrough  occurred.  When  influent  turbidity 
exceeded  4,  the  anthracite  medium  performed 
poorly  at  all  rates.  Another  problem  with  the 
coarser  medium  was  the  poor  quality  at  all  rates 
during  the  initial  operating  period  after  backwash- 
ing. (Sand  effective  size  (E.S.)  equal  to  0.57mm, 
uniformity  coefficient  (U.C.)  equal  to  1.38; 
Anthracite  effective  size  (E.S.)  equal  to  0.76mm. 
uniformity  coefficient  (U.C.)  equal  to  1.78).  The 
design  problem  is  clear.  A  filter  is  required  that 
w  ill  function  efficiently  at  the  low  influent  turbidi- 
ty values  brought  about  by  improved  coagulation, 
flocculation  and  sedimentation  techniques.  Such  a 
filter  would  permit  higher  filtration  rates  through 
relatively  coarse  media.  The  maximum  head  loss, 
fixed  by  the  hydraulics  of  the  filter  to  prevent  air 
binding,  should  come  just  before  breakthrough  oc- 
curs. (Bean-AWWA) 
W72-04588 


CHEMICAL  NATURE  OF  ORGANIC  COLOR  IN 
WATER, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  En- 
gineering. 

R.  F.  Christman,  and  M.  Ghassemi. 
Journal  of  the  American  Water  Works  Associa- 
tion, Vol  58,  No  6,  p  723-741,  June  1966.  16  fig,  6 
tab,  13  ref. 

Descriptors:  Water  treatment,  "Chemical  degrada- 
tion, "Color,  Organic  matter.  Phenol,  Iron  com- 
pounds. Hydrogen  ion  concentration. 
Identifiers:  Aluminum. 

The  fundamental  chemical  structure  of  those  or- 
ganic molecules  responsible  for  color  in  natural 
waters  has  remained  a  mystery.  The  mechanism  of 


interaction  between  color  molecules  and 
hydrolytic  products  of  aluminum  or  iron  during 
coagulation  will  not  be  defined  clearly  until  the 
structures  of  color  molecules  are  known.  The 
structures  of  the  color  molecules,  possible  sources 
of  color,  properties  of  color  solids,  fluorescence 
of  colored  water,  pH-color  variation,  carbon  con- 
tent, chemical  nature  of  wood,  soil  organic  matter, 
degradation  techniques  and  products,  and  chro- 
matographic separation  were  investigated  and  a 
formula  for  hypothetic  color  macromolecules  for- 
mulated. Organic  materials  responsible  for  color 
were  isolated  from  several  streams  and  subjected 
to  degradative  chemical  action.  Alkaline-CuO  was 
effective  in  degrading  the  complex  color 
molecules  to  recognizable  chemical  structures. 
Seven  products  were  identified:  vanillin,  vanillic 
acid,  syringic  acid,  catechol,  resorcinol, 
protocatechuic  acid,  and  3, 5-dihydroxy benzoic 
acid.  These  results  provide  conclusive  evidence 
for  the  presence  of  phenolic  nuclei  in  the  color 
macromolecule.  Close  similarity  was  found 
between  the  degradation  products  of  color  and 
water-soluble  organic  components  of  wood  and 
soil.  No  strict  uniformity  was  found  between  color 
value  and  organic  carbon  content  or  in  the  pH- 
color  variation  patterns.  (Bean-AWWA) 
W72-04589 


EFFECTIVENESS  OF  WATER  TREATMENT 
PROCESSES  IN  PESTICIDE  REMOVAL, 

Robert  A.  Taft  Sanitary  Engineering  Center.  Cin- 
cinnati, Ohio. 

G.  Robeck,  A.  Dostal,  J.  M.  Cohen,  and  J.  F. 
Kreissl. 

Journal  of  American  Water  Works  Association, 
Vol  57,  No  2,  p  181-199,  February  1965.  13  fig,  13 
tab,  26  ref. 

Descriptors:  "Water  treatment.  "Pesticides.  "Tox- 
ins, Coagulation.  Sedimentation,  Filtration,  Ac- 
tivated carbon,  Chlorination,  Ozone,  "Water  pol- 
lution treatment,  "DDT,  "2-4-5-T,  "Dieldnn.  "En- 
drin 

Pilot  plant  studies  were  made  on  the  effectiveness 
of  treatment  processes  in  removing  DDT,  lindane, 
parathion,  dieldnn.  2,4, 5-T  ester  and  endrin.  Ac- 
cumulative removals  are  shown  in  a  table.  These 
results  show  that  each  part  of  a  water  plant  may 
have  potential  for  reducing  certain  pesticides. 
DDT  was  easily  removed  by  settling  and  coagula- 
tion followed  by  filtration.  Lindane  and  parathion 
were  not.  Chlorine  and  potassium  permanganate  at 
1-5  ppm  did  not  reduce  chlorinated  hydrocarbons. 
These  oxidants  did  convert  parathion  to  a  different 
but  more  toxic  compound  (paraoxon).  At  relative- 
ly large  and  impractical  concentrations,  ozone  did 
reduce  chlorinated  hydrocarbons  somewhat,  but 
byproducts  formed  and  their  toxicitv  is  unknown. 
(Bean-AWWA) 
W72-04594 


MRUS  INACTIVATION  IN  WATER-SOFTE- 
NING PRECIPITATION  PROCESSES, 

Maine  Univ..  Orono.  Dept.  of  Civil  Engineering. 
S.  E.  Thayer,  and  O.  J.  Sproul. 
Journal  of  American  Water  Works  Association, 
Vol  58,  No  8,  p  1063-1074,  August  1966.  5  fig,  5 

tab,  25  ref. 

Descriptors:  Water  treatment,  "Viruses.  "Disin- 
fection. "Calcium  carbonate.  Lime,  Sodium  com- 
pounds. Magnesium  hydroxide.  Hardness 
(Water).  Water  softening. 

The  nature  and  extent  of  the  effect  that  w  ater-sof- 
tening  precipitation  processes  have  on  bacterial 
virus  were  studied.  The  various  processes  inac- 
tivate the  T2  bacteriophage,  the  extent  of  inactivt- 
tion  varies  widely  and  is  dependent  mainly  on  the 
type  and  amount  of  precipitate  formed  The  stan- 
dard excess-lime-soda  ash  process  produced  at 
least  99.95  per  cent  virus  inactivalion:  addition  of 
less  than  recommended  amounts  of  excess  lime 
resulted  in  increase  in  the  per  cent  virus  remaining. 
Calcium  carbonate  must  be  formed  in  the  presence 
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the  virus  to  effect  a  significant  degree  of  inac- 
r'ation.  With  water  of  300  mg/1  hardness,  straight 
ne  softening  produced  an  average  of  60  per  cent 
rus  inactivation,  and  straight  soda  ash  softening 
suited  in  about  90  per  cent  inactivation.  When 
agnesium  hydroxide  was  the  one  precipitate 
rmed,  virus  inactivation  was  in  the  order  of 
.999  per  cent.  This  effect  is  believed  due  to  the 
ility  of  the  hydroxide  to  continue  to  inactivate 
rus  after  the  chemical  formation  of  the  floe. 
ean-AWWA) 
72-04602 


RUS  DISPERSAL  BY  WATER, 

ispital  for  Sick  Children,  Toronto  (Ontario). 

M.  McLean,  J.  R.  Brown,  and  R.  Laak. 

urnal  of  American  Water  Works  Association, 

il  58,  No  7,  p  920-928,  July  1966.  5  tab,  14  ref. 

iscriptors:    Water    treatment,    Water    quality, 
irus,  'Aeration,  'Chlorination. 
sntifiers:  'Bromine,  'Iodine. 

jvement  of  water  in  creeks  induces  rapid  dilu- 
n  and  thereby  disperses  virus  infectivity,  but 
us  concentration  in  stagnant  lake  water  remains 
atively  unchanged  for  considerable  periods, 
latively  slow  reduction  of  infectivity  of 
liovirus-3  occurred  following  its  introduction 
th  sewage  into  an  aeration  tank  on  continuous 
w  operation.  Virus  appeared  in  the  effluent  dur- 
;  the  succeeding  five  days.  Columns  constructed 
sand  or  soil  freely  permitted  the  passage  of 
liovirus-3.  Maintenance  of  adequate  residuals  of 
e  chlorine,  bromine  and  iodine  promoted  the 
lid  inactivation  of  poliovirus-2  following  its  in- 
tion  into  swimming  pool  water.  (Bean-AWWA) 
'2-04603 


ILORINATION      OF      WASTEWATER      EF- 
UENTS, 

rnell  Univ.,  Ithaca,  N.Y.  Dept.  of  Environmen- 

Engineering. 

r  primary  bibliographic  entry  see  Field  05D. 

'2-04618 


STICIDES  AND  OTHER  CONTAMINANTS  IN 
INFALL  AND  RUNOFF, 

bert  A.  Taft  Sanitary  Engineering  Center,  Cin- 

nati,  Ohio. 

J.  Weibel,  R.  R.  Weidner,  J.  M.  Cohen,  and  A. 

Christianson. 

irnal  of  the  American  Water  Works  Associa- 

l,  Vol  58,  No  8,  p  1075-1084,  August  1966.  1  fig, 

ib,  6  ref. 

scriptors:  'Water  quality,  'Rainfall,  'Runoff, 
:sticides,  'Suspended  load.  Phosphates, 
rogen,  Biochemical  oxygen  demand,  Chemical 
'gen  demand. 

ids,  nutrients,  and  COD  concentrations  in  rain 
low,  however,  they  may  equal  or  exceed 
:sholds  known  to  be  associated  with  algae 
sances  in  lakes.  Pesticides  are  transported  in 
air  and  deposited  in  areas  remote  from  the 
nts  of  application,  especially  where  there  are 
li  winds  and  dust  clouds.  Rainwater  atop  the 
t  Center  in  Cincinnati  contained  1.3  micro- 
m/1  of  DDT.  Suspended  solids,  chemical  ox- 
n  demand,  biochemical  oxygen  demand,  P04, 
al  N,  and  coliform  organism  content  of  various 
off  are  given.  Organic  chlorine  content  of  two 
offs  were  1.7  and  0.43  microgram/1,  both  many 
es  the  threshold  levels  associated  with  algae 
Jms.  (Bean-AWWA) 
2-04632 


LIFORM      ORGANISM      REMOVALS      BY 
iTOMITE  FILTRATION, 

gers  -  The  State  Univ.,  New  Brunswick,  N.J. 
•  Hunter,  G.  R.  Bell,  and  C.  N.  Henderson, 
rnal  of  the  American  Water  Works  Associa- 
te Vol  58,  No  9,  p  1 160-1 169,  September  1966.  2 
7  tab,  4  ref. 


Descriptors:   Water  treatment,   'Water  purifica- 
tion,  'Filtration,    'Coliforms,   Flow   rates,   Iron 
compounds. 
Identifiers:  Diatomite  filters,  Filter  aids. 

The  more  permeable  the  filter  aid,  the  greater  the 
number  of  coliform  organisms  in  the  effluent  for 
any  stated  level  in  the  influent.  Some  types  of 
filter  aid  give  complete  removal  up  to  influent 
levels  of  several  thousand  coliform  per  100  ml  and 
within  limits  of  relatively  short  filter  runs;  the  in- 
fluent level  increases  as  the  permeability  of  the 
filter  aid  decreases.  Once  past  the  level  that  allows 
complete  coliform  removal,  the  greater  the 
coliform  level  in  the  influent  the  greater  the 
coliform  level  in  the  effluent.  Even  the  most 
permeable  filter  aid  tested  gave  coliform  removals 
of  greater  than  50  per  cent  for  influent  coliform 
levels  of  210  to  1,300  per  100  ml.  Increasing  the 
flow  rate  from  1  to  2  gal/sq  ft/min.  did  not  signifi- 
cantly alter  the  coliform  reductions.  Changing  the 
body  feed  rates  from  7.5  to  30  to  60  ppm  did  not 
significantly  alter  the  coliform  reductions.  Addi- 
tion of  iron  salts  prior  to  filtration  gives  signifi- 
cantly higher  coliform  removal  than  without  the 
iron  salts,  provided  that  the  iron  is  removed  by  the 
filter.  (Bean-AWWA) 
W72-04639 


TREATMENT  FOR  HIGH  IRON  CONTENT  IN 
REMOTE  ALASKAN  WATER  SUPPLIES, 

Arctic  Health  Research  Center,  College,  Alaska. 
B.  E.  Benson. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol  58,  No  10,  p  1356-1362,  October  1966.  3 
fig,  1  tab,  5  ref. 

Descriptors:  'Water  treatment,  'Water  wells, 
'Iron,  'Manganese,  'Hardness  (Water),  'Water 
softening,  Lime,  Sedimentation,  Chlorination, 
Disinfection. 

The  high  iron  and  manganese  content  of  well 
waters  in  Alaska  is  being  reduced  by  batch  lime 
treatment,  settling  and  decantation,  with  aeration 
in  some  cases.  At  Napakiak,  Minto  and  Akiachak 
with  water  iron  contents  of  110,  69,  and  174  ppm 
Fe,  respectively  these  treatments  reduced  the  con- 
tent to  0.5,  0.4,  and  0.32  ppm  Fe,  and  the  man- 
ganese to  0.25,  0.04  and  0.06  ppm  Mn  respectively. 
Total  hardness  was  reduced  from  470,  333  and  400 
ppm  respectively,  to  56,  122  and  83  ppm.  Methods 
had  to  be  simple  because  of  the  manpower  availa- 
ble. Field  tests  were  developed  for  control  since 
transportation  of  samples  to  laboratories  required 
several  days  and  changes  in  C02,  pH  and  alkalini- 
ty made  the  laboratory  tests  unreliable.  Installa- 
tion of  filters  to  remove  the  minute  remaining 
amounts  of  iron  or  manganese  is  not  considered 
justified.  The  treated  water  is  free  of  chlorine  de- 
mand; chlorine  added  up  to  2  mg/1  remained  as 
free  residual  chlorine.  Disinfection  is  accom- 
plished by  adding  calcium  hypochlorite  (HTH). 
(Bean-AWWA) 
W72-04640 


DEVELOPMENT  OF  OPTIMIZATION  MODELS 
FOR  CARBON  BED  DESIGN, 

Robert  A.  Taft  Sanitary  Engineering  Center,  Cin- 
cinnati, Ohio.  Cincinnati  Water  Research  Lab. 
K.  A.  Dostal,  J.  J.  Harrington,  R.  M.  Clark,  and  G. 
G.  Robeck. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol  58,  No  9,  p  1170-1186,  September  1966. 
10  fig,  6  tab,  13  ref. 

Descriptors:  Water  treatment,  'Activated  carbon, 
'Filters,  'Filtration,  Taste,  Odor,  Organic  matter, 
'Model  studies,  Treatment  facilities. 

Initial  intent  was  to  develop  optimization  models 
for  a  system  designed  to  remove  taste-  and  odor- 
producing  materials  from  water.  Incorporation  of 
all  treatments  presently  used  in  such  a  model  was 
impossible  because  of  lack  of  both  performance 
and  cost  data.  Therefore  the  study  was  narrowed 
to  activated-carbon  beds  or  adsorbers  for  removal 
of  dissolved  organic  materials  from  water.  The 


development  of  technologic  functions  from  ex- 
perimental data  and  the  incorporation  of  these  and 
pertinent  economic  data  in  mathematical  optimiza- 
tion models  are  discussed.  These  models  include 
cases  with  constant  influent  quality  over  the  year, 
as  well  as  those  with  seasonal  changes  in  influent 
quality.  A  model  must  consider  many  items,  in- 
cluding equilibrium  capacity  and  kinetics  of  ad- 
sorption, type  of  treatment  to  remove  inorganics, 
whether  continuous  or  intermittent  reactivation, 
loss  of  carbon  due  to  physical  attrition  in  reactiva- 
tion, loss  in  capacity  of  carbon  with  successive 
reactivation  cycles,  size  of  the  filter,  size  of  the 
furnace  for  reactivation,  and  wasting  of  carbon 
that  had  become  too  contaminated  with  inorganic 
materials,  and  cost  of  carbon,  gas,  or  steam. 
(Bean-AWWA) 
W72-04641 


GASTROENTERITIS  EPIDEMIC  OWING  TO 
SEWAGE  CONTAMINATION  OF  PUBLIC 
WATER  SUPPLY, 

California  State  Dept.  of  Public  Health,  Berkeley. 
For  primary  bibliographic  entry  see  Field  05B. 
W72-04642 


CONTAMINATION    OF    RIVERSIDE,     CALIF. 
SUPPLY, 

Riverside  Public  Utilities  Dept.,  Calif. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-04643 


SELECTIVE  REMOVAL  OF  MIXED 
PHOSPHATES  BY  ACTIVATED  ALUMINA, 

Oak  Ridge  National  Lab.,  Tenn. 
W.  C.  Yee. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol  58,  No  2,  p  239-247,  February  1966.  5  fig, 
2  tab,  16  ref. 

Descriptors:  Water  treatment,  'Phosphates,  'Ad- 
sorption, Sodium  hydroxide,  Filtration,  Water  pol- 
lution      treatment,       Detergents,       Fertilizers, 
Phosphorous  compounds. 
Identifiers:  'Activated  alumina. 

The  forms  of  phosphate  normally  introduced  into 
water  streams  as  detergent  and  fertilizer  wastes 
may  be  selectively  sorbed  by  a  column  of  ac- 
tivated alumina.  The  forms  of  phosphate  studied 
were  orthophosphate,  tetra-sodium 

pyrophosphate,  penta-sodium  tripolyphosphate, 
sodium  hexametaphosphate,  and  sodium 
phosphate.  Capacity  estimates  were  made  with 
three  commercial  grades  of  activated  alumina. 
Regeneration  of  the  exhausted  alumina  beds  was 
achieved  by  putting  the  column  into  a  closed  loop 
and  eluting  the  sorbed  phosphates  by  upflow  recir- 
culation of  sodium  hydroxide  at  velocity  sufficient 
to  fluidize  the  bed.  More  than  99  per  cent  removal 
was  accomplished  using  tap  water  solutions  con- 
taining 5-25  ppm  of  each  type  of  phosphate.  Such 
columnar  sorption  did  not  alter  the  chemical  com- 
position of  the  treated  water  in  the  pH  range 
tested.  The  increasing  consumption  of  both 
phosphate-containing  fertilizers  and  organic  deter- 
gents makes  this  process  an  increasingly  important 
one.  (Bean-AWWA) 
W72-04644 


STUDIES    OF    MODIFICATIONS    IN    TREAT- 
MENT OF  LAKE  ERIE  WATER, 

Robert  A.  Taft  Sanitary  Engineering  Center,  Cin- 
cinnati, Ohio.  Cincinnati  Water  Research  Lab. 
K.  A.  Dostal,  and  G.  G.  Robeck. 
Journal  of  American  Water  Works  Association, 
Vol  58,  No  11,  p  1489-1504,  November  1966.  15 
fig,  5  tab,  15  ref. 

Descriptors:     Water    treatment,     'Flocculation, 
'Sedimentation,    'Filtration,    Flow    rates.    Head 
loss,  Treatment  facilities. 
Identifiers:  'Dual  media  filters. 
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Field  05-WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5F— Water  Treatment  and  Quality  Alteration 


Studies  conducted  for  1  year  at  the  West  Plant 
Erie  Pa  utilized  two  4  in.  diameter  experimental 
filters  capable  of  operating  to  an  8  ft  total  head 
loss  The  filters  were  equipped  with  backwash  and 
surface  wash  facilities.  Bed  depth  was  24  in.,  with 
18  in.  of  coal  over  6  in.  of  sand.  During  all  the  runs, 
raw  water  was  added  to  the  constant-head  box  and 
alum  was  fed  into  the  line  connecting  the  constant- 
head  box  and  filter  proper.  During  the  study  Lake 
Erie  water  was  filtered  through  the  dual-media  fil- 
ters without  flocculators  or  sedimentation  basin.  A 
high-quality  effluent  was  produced  with  the  addi- 
tion of  5  to  15  ppm  of  alum.  The  quality  was  main- 
tained at  filtration  rates  of  2  to  6  gpm/sq.  ft. 
Removal  of  coal  particles  finer  than  1.2  to  1.4  mm 
appears  to  result  in  the  optimum  coal  size.  With 
floe  penetration  into  the  coal  layer,  mixing  of  the 
sand  and  coal  at  the  interface  allows  more  efficient 
use  of  the  storage  space  in  the  media  and  thus, 
longer  runs.  Because  a  very  good  effluent  can  be 
produced  with  these  treatment  modifications,  cost 
comparisons  with  other  alternatives  should  be 
made  before  any  plant  expansions.  (Bean-AWWA) 
W72-04645 

SPLIT-TREATMENT  WATER  SOFTENING  AT 
DAYTON, 

Florida  Univ.,  Gainesville.  Dept.  of  Chemistry. 
A.  P.  Black.  .    . 

Journal  of  American  Water  Works  Association, 
Vol  58,  No  1 ,  p  97-106,  January  1966.  3  fig,  6  tab,  4 
ref. 

Descriptors:     Water     treatment,     'Magnesium, 
"Lime,  »Water  softening.  Hydrogen  ion  concen- 
tration, Filtration,  Carbon  dioxide,  Ohio,  Treat- 
ment facilities. 
Identifiers:  *Dayton  (Ohio). 

The  economical  reduction  of  magnesium  hardness 
by  split  treatment  is  described.  Two  units  operat- 
ing in  series  are  required.  Seventy-five  percent  of 
the  raw  water  to  be  treated  is  passed  to  the  first 
unit  with  enough  lime  added  to  remove  all  the 
magnesium.  This  requires  an  excess  of  about  70 
ppm  caustic  alkalinity  and  pH  of  1 1.1-113,  de- 
pending on  the  temperature  of  the  water.  The 
bulky  sludge  containing  gelatinous  Mg  (OH)2  set- 
tles to  produce  a  very  clear  effluent.  Ample  prima- 
ry sludge  should  be  returned  to  the  primary  unit. 
The  clear  settled  effluent  of  the  primary  unit  is 
passed  to  the  secondary  unit,  where  it  is  mixed 
with  25  per  cent  of  raw  water  and  returned  secon- 
dary sludge.  The  large  lime  excess  in  the  clear  set- 
tled water  from  the  primary  stage  is  used 
completely  to  remove  only  calcium  hardness  from 
the  added  secondary  raw  water.  The  final  alkalini- 
ty of  the  settled  secondary  water  is  as  low  as  that 
provided  by  a  split  recarbonation  treatment.  In 
some  cases  it  is  possible  to  maintain  this  pH  at  the 
stability  point  and  eliminate  any  recarbonation. 
This  treatment  has  been  compared  in  a  Dayton 
Ohio  plant  with  two  other  treatments  over  a  period 
of  years  with  favorable  results.  (Bean-AWWA) 
W72-04646 

CHLORINATION  OF  GROUNDWATER  SUP- 
PI  IPS 

California  State  Dept.  of  Public  Health,  Berkeley. 

Bureau  of  Sanitary  Engineering. 

H  B.Foster,  Jr.,  and  C.L.Young. 

Journal  of  American  Water  Works  Association, 

Vol  58,  No  1 1 ,  p  1471-1474,  November  1966. 

Descriptors:  Water  treatment,  'Diseases,  'Public 
health,  'Water  reuse.  'Groundwater  recharge, 
•Chlorination,  California. 

Two  recent  outbreaks  of  waterborne  intestinal-dis- 
ease in  California  make  it  necessary  to  reassess 
and  reevaluate  present  concepts  and  consider  any 
changes  that  may  be  necessary  to  serve  safe, 
wholesome,  and  potable  water.  Also,  due  to  deple- 
tion of  ground  waters,  reuse  is  becoming  a  necessi- 
ty and  the  State  must  develop  means  of  replenish- 
ing its  underground  basins  with  good-quality 
water.  Pathogens  and  toxic  chemicals  may  not  be 


effectively  removed  by  passage  through  soil, 
therefore  subsurfaces  filtration  cannot  be  solely 
relied  on  to  maintain  safety.  The  efficacy  and 
desirability  of  requiring  that  all  water  be 
chlorinated  is  discussed.  Although  chlorination 
may  improve  the  bacteriologic  quality,  there  are 
indications  that  the  public  is  not  ready  to  accept 
water  taken  from  a  basin  where  extensive 
reclaimed-sewage  recharge  is  practiced.  Water- 
borne  outbreaks  in  the  United  States  since  1920 
were  reviewed.  Major  outbreaks  generally  in- 
volved systems  serving  populations  of  1,000-5,000 
persons,  and  probably  operated  by  a  limited 
number  of  trained  personnel.  About  40  per  cent  of 
the  outbreaks  were  due  to  contamination  of  a  well 
supply.  About  12  per  cent  were  caused  by  cross- 
connections  and  other  hazards  in  the  distribution 
system.  (Bean-AWWA) 
W72-04647 

ELIMINATION  OF  NITROGEN  TRICHLORIDE 
IN  DECHLORINATION  PRACTICE, 

Brantford  Public  Utilities  Commission  (Ontario). 
D.  B.  Williams. 

Journal  of  American  Water  Works  Association, 
Vol  58,  No  2,  p  248-254,  February  1966.  8  ref. 

Descriptors:     Water     treatment,     'Chlorination, 
'Nitrogen  compounds,  'Ammonia,  'Sulfur  com- 
pounds, 'Odor,  Hydrogen  ion  concentration. 
Identifiers:  Nitrogen  trichloride,  'Dechlorination. 

The  determination  of  nitrogen  trichloride,  its  for- 
mation in  water,  organically  combined  nitrogen, 
free  ammonia  reactions,  sulfur  dioxide  and  am- 
monia control,  effects  of  elevating  the  pH  and 
mixed  residuals  are  discussed.  Several  methods 
are  useful  in  overcoming  the  NCL3  problem  that 
causes  odor  in  water.  These  include  aeration,  ac- 
tivated-carbon filtration,  dechlorination  by  S02  in 
conjunction  with  the  use  of  NH3  and  C12  to 
produce  a  final  chlorine-ammonia  residual,  and 
dechlorination  of  HOCL  by  NH3,  with  the  atten- 
dant procedure  of  adjusting  the  final  chlorine-am- 
monia residual.  The  degree  of  success  will  vary 
considerably,  depending  on  the  type  of  plant,  raw 
water  conditions  and  level  of  free-residual 
chlorination  being  applied.  Plant  chemist  must 
evaluate  the  methods  in  relation  to  these  factors. 
(Bean-AWWA) 
W72-04648 


CHEMICAL  CONTROL  OF  CORROSION, 

Illinois  State  Water  Survey,  Urbana. 
T.E.Larson.  .    . 

Journal  of  American  Water  Works  Association, 
Vol  58,  No  3,  p  354-362,  March  1966.  2  fig,  5  ref. 

Descriptors:  'Water  treatment,  'Water  quality, 
♦Corrosion,  'Calcium  carbonate,  'Oxygen, 
•Costs,  'Inhibitors. 

The  need  for  corrosion  control  is  discussed,  ox- 
ygen as  a  corrosive  agent,  use  of  calcium  car- 
bonate, influence  of  other  minerals,  electrochemi- 
cal corrosion,  oxygen  diffusion,  effect  of  flow 
rates  and  other  influences.  Chemical  control  of 
corrosion  must  be  considered  as  an  alternative  to  a 
variety  of  consequences.  It  is  most  effective  as  a 
supplement  to  other  protective  measures.  Because 
of  the  variety  of  water  qualities  and  of  environ- 
ments it  is  subject  to  many  interesting  complica- 
tions The  application  of  chemical  control  may  be 
limited  by  cost;  its  effectiveness  may  be  limited  by 
the  nature  of  the  distribution  system.  In  the  public 
water  utilities  the  range  of  measures  for  chemical 
control  is  limited  by  the  undesirable  effects  that 
certain  inhibitors  have  on  quality.  (Bean-AWWA) 
W72-04649 


OPTIMUM     DESIGN     AND    OPERATION    OF 
DIATOMITE  FILTRATION  PLANTS, 

Metcaff  and  Eddy,  Inc..  Boston,  Mass. 
J.  H.  Dillingham,  J.  L.  Cleasby,  and  E.  R. 
Baumann. 


Journal  of  American  Water  Works  Association, 
Vol  58,  No  6,  p  657-672,  June  1966.  3  fig,  5  tab,  8 
ref. 

Descriptors:  Water  treatment,  'Filtration,  'Fil- 
ters, 'Design,  'Diatomaceous  earth,  Digital  com- 
puter. Flow  rate.  Head  loss.  Costs,  'Operations 
research,  Treatment  facilities.  Model  studies. 
Identifiers:  Filter  aid.  Body  feed,  'Diatomite  fil- 
ters. 

Designers  have  stressed  plant  designs  that  are 
adequate  to  meet  demands,  but  have  neglected  the 
possibility  of  operating  the  plants  at  minimum 
cost.  This  study  developed  and  demonstrated  the 
use  of  a  digital-computer  program  that  could  be 
used  in  the  design  of  diatomite  filtration  plants  that 
would  operate  at  optimum  economy.  A  Program 
for  Optimization  of  Plant  Operation  (POPO)  has 
been  developed;  it  requires  pilot  plant  tests  of  the 
filtrability  of  the  water.  POPO  has  tremendous 
potential  application  in  the  design  of  diatomite  fil- 
tration plants  and  in  optimization  of  operations  of 
existing  plants.  The  combination  of  flow   rate, 
body  feed  concentrations,  and  terminal  head  loss 
that  results  in  least  cost  depends  entirely  on  the 
particular  situation  and  can  vary  considerably.  Op- 
timum combination  and  cost  of  filtration  depends 
primarily  on  the  f  iltrability  of  the  water.  Optimum 
design  of  filtration  plants  for  waters  of  high  filtra- 
bility will  occur  at  high  filtration  rates,  low  body 
feed  concentrations,  and  low  terminal  head  losses 
As    filtrability    decreases    optimum    design    will 
gradually  change  to  low  filtration  rates,  high  body 
feed   concentrations,   and   high   terminal   losses. 
(Bean-AWWA) 
W72-04650 

CONTINUOUS  FOAM  FLOTATION  FOR 
WATER  CLARIFICATION, 

Illinois  Inst,  of  Tech.,  Chicago.  Dept.  of  Civil  En- 
gineering. 

R  B.  Grieves,  and  S.M.Schwartz. 
Journal  of  American  Water  Works  Association, 
Vol  58,  No  9,  p  1 129-1 136,  September  1966.  3  fig.  2 
tab,  6  ref. 

Descriptors:  Water  treatment,  'Foam  separation 
•Air,  'Electrolytes,  Turbidity.  'Water  purifica 
tion,  "Flotation,  Foaming. 

The  foam  flotation  process  involves  the  additioi 
to  the  raw  w  ater  of  a  cationic  surface-active  agen 
which  is  adsorbed  on  the  negatively-charged  col 
loidal  particles  that  give  the  water  turbidity,  or  ap 
parent  color,  or  both.  The  particles,  which  hav 
been  made  oleophilic  (hydrophobic),  readily  al 
tach  themselves  to  air  bubbles,  and  are  floated  I 
the  surface  by  diffusing  air  through  the  water.  / 
stable  foam  is  formed  above  the  water,  it  is  cor 
tinuously  removed,  leaving  a  clarified  water.  Tn 
process  has  a  good  deal  of  potential  for  small  mi 
nicipalities  with  water  of  100  units  turbidity  c 
greater.  It  could  replace  the  coagulation-sedunei 
tation  steps  of  conventional  treatment  processe 
A  rough  operating  cost  analysis  for  two  «.  aters 
15  cents  and  28  cents  per  1,000  gallons.  Furth< 
studies  should  be  conducted.  These  should  incluc 
multi-column  operation,  the  use  of  other  surfa< 
tants,  variation  of  surfactant-bentomite  combin; 
tions,  and  modified  operating  conditions.  (Beai 
AWWA) 
W72-04651 

EXPERIMENTS   WITH    PLASTIC    PREFILTE 

Marquette  Univ.,  Milwaukee.  Wis.  Dept.  of  Ci' 

Engineering. 

J  E  Kerrigan,  and  LB.  Polkowski. 

Journal  of  American  Water  Works  AssociatK 

Vol  57,  No  1,  p  85-98.  January  1965.  9  fig.  4  tab. 

ref. 


Descriptors:      'Water      treatment. 
•Design.  Head  loss.  Filters. 
Identifiers:    'Plastic    filter    media, 
media. 


•Filtratic 
•Dual   ffl1 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 

Water  Quality  Control — Group  5G 


Experimental  studies  on  filtering  performance 
were  conducted  with  Eau  Claire  sand,  effective 
size  0.50  mm,  and  a  layer  of  plastic  spheres  above 
the  sand.  These  were  1.5  mm  cellulose  acetate 
spheres  with  specific  gravity  between  1.2  and  2.0. 
Filter  runs  were  terminated  at  head  loss  of  7.65  ft. 
and  effectiveness  of  the  prefilter  medium  was 
measured  in  terms  of  filter  performance  expressed 
in  gallons  per  square  foot  per  run.  There  was  an  in- 
crease in  filter  performance  with  increase  in  depth 
of  the  prefilter  media;  the  increase  was  greater 
between  0  and  1  in.  depth  than  between  1  and  2  in. 
depth.  At  conventional  rates  of  filtration  the 
greater  depths  of  prefilter  had  a  greater  effect  than 
a  rate  increase  to  3  gpm/sq  ft.  The  prefilter  medi- 
um removed  a  portion  of  the  suspended  solids 
from  the  filter  influent,  thus  reducing  the  solids 
carried  to  the  sand  bed.  The  deposit  of  solids  in  the 
sand  layer  was  similar  for  both  filter  bed  condi- 
tions, with  or  without  nrefilter  media.  The  prefilter 
media,  removes  a  portion  of  the  suspended  solids 
without  creating  appreciable  loss,  and  this  permits 
the  filter  run  to  be  increased  before  terminal  head 
loss  in  the  sand  bed  is  developed.  (Bean-AWWA) 
W72-04691 


DEFLUORIDATION  OF  DRINKING  WATER  IN 
SOUTHERN  CALIFORNIA, 

Engineering-Science,  Inc.,  Arcadia,  Calif. 

J.  A.  Harmon,  and  S.  G.  Kalichman. 

Journal  of  American  Water  Works  Association, 

Vol  57,  No  2,  p  245-254,  February  1965.  3  fig,  3 

tab,  6  ref. 

Descriptors:  *Water  treatment,  *Fluorides,  *Fil- 
tration,  "Ton  exchange,  Phosphates,  "Water  purifi- 
cation. 

Identifiers:  Activated  alumina,  Bone  char,  Bone 
meal,  Polystyrene,  Mixed  media,  Defluoridation. 

In  southern  California  28  water  systems,  with  200 
or  more  service  connections,  have  one  or  more 
sources  containing  1.0  ppm  or  more  fluoride,  and 
some  have  over  3  ppm.  California  allows  mean 
monthly  concentrations  of  fluoride,  in  relation  to 
mean  annual  temperature  as  follows:  50  deg  F,  1.5 
ppm;  60  deg  F,  1.0  ppm  and  70  deg  F,  0.7  ppm. 
Since  the  mean  temperatures  in  southern  Califor- 
nia are  high,  more  than  a  quarter  million  people  are 
served  water  above  the  regulations.  Defluoridation 
media  used  in  plants  are  tricalcium  phosphate,  (3), 
bone  char  (5),  bone  meal(l),  activated  alumina  (1), 
mixed  bed  demineralizer  which  removes  fluorides 
and  other  minerals  (1).  The  media  in  the  latter  fil- 
ters are  sulfonated  polystyrene  and  quartenary 
amine  polystyrene.  Regeneration  of  media  is  in- 
corporated into  7  plants.  The  other  four  require 
media  replacement  when  exhausted.  Regeneration 
procedure  generally  is  a  cycle  backwash,  caustic 
wash,  caustic  rinse,  acid  neutralization  and  rinse. 
Plant  equipment  is  a  collection  of  standard  water 
treatment  plant  items,  the  cost  and  complexity  are 
identical  to  softening  or  ion-exchange  plants,  and 
problems  are  no  more  difficult  than  those  in  con- 
ventional water  treatment  plants.  (Bean-AWWA) 
W72-04694 


DIATOMITE  FILTERS  FOR  MUNICIPAL  USE. 

American  Water  Works  Association,  New  York. 
Task  Group  2710P. 

Journal  of  American  Water  Works  Association, 
Vol  57,  No  2,  p  157-180,  February  1965.  5  tab,  178 
ref. 

Descriptors:      'Water      treatment,      'Filtration, 
'Diatomaceous     earth,      'Design,      'Standards, 
Water  quality. 
Identifiers:  Diatomite  filters. 

Diatomite  filter  systems  can  be  sucessfully  used  in 
the  production  of  potable  water  for  municipal  use. 
A  diatomite  filter  can  effectively  remove 
suspended  substances  from  water  and  can  produce 
water  of  equal  or  better  clarity  than  conventional 
rapid  sand  filters.  Good  standards  and  technical 
guidance  are  needed  by  the  designer  and  user. 
Recommendations    are    that    AWWA    continue 


development  of  technical  data,  and  prepare  stan- 
dards of  design  and  operation.  Also,  AWWA 
should  encourage  studies  and  field  research  to 
determine:  the  type  and  optimum  dose  of  body 
feed  for  various  raw  water  characteristics;  the  ef- 
fectiveness of  chemical  treatments  of  applied 
water  to  improve  its  filterability  and  means  of 
measuring  filterability;  and  the  operating  efficien- 
cy for  comparison  with  conventional  filters. 
(Bean-AWWA) 
W72-04696 

5G.  Water  Quality  Control 


PROGRESS  REPORT  ON  WATER  QUALITY 
CRITERIA, 

American  Water  Works  Association,  New  York. 
Task  Group  2225M. 
E.  L.  Bean. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol  54,  No  11,  p  1313-1331,  November  1962. 
1  tab,  24  ref. 

Descriptors:  'Water  purification,  'Public  health, 
'Water  quality,  Quality  control,  'Standards. 

AWWA  Task  Group  2225  M  presented  a  func- 
tional definition  of  'ideal  quality  water',  the 
characteristics  of  such,  and  maximum  concentra- 
tion of  materials  present  in  such  waters.  The  ra- 
tionale behind  the  choice  of  limits  is  given. 
Methods  of  analysis  are  discussed;  new  methods 
of  bioassay  and  determination  of  the  corrosion  and 
scaling  characteristics  by  test  coupons  are 
presented.  The  purpose  of  the  proposed  ideals  is  to 
apply  relevant  established  criteria  to  the  physical, 
chemical,  bacteriological,  and  other  statistical 
records,  in  order  to  establish  objectively  the  rela- 
tive quality  standing  of  a  water.  (Bean-AWWA) 
W72-04120 


THE    WELFARE    ECONOMICS     OF    WATER 
RESOURCE  ALLOCATION  OVER  TIME, 

Purdue  Univ.,  Lafayette,  Ind. 

E.  Loehman,  and  A.  Whinston. 

Applied  Economics,  Vol  2,  No  2,  p  75-99,  1970.  4 

fig,  19  ref.  OWRR  B-020-IND. 

Descriptors:        'Water       utilization,       'Welfare 
(Economics),  'Optimization,  'Time,  Resource  al- 
location,   Taxes,    Legal    aspects,    Mathematical 
models. 
Identifiers:  Externalities. 

The  Pontryagin  Maximum  Principle  is  applied  to 
the  case  of  technological  externalities  to  determine 
the  optimal  allocation  of  water  resources  over 
time.  Two  producers,  one  upstream  from  the 
other,  are  considered.  The  externality  is  assumed 
to  be  effluent  discharge  by  the  upstream  producer 
which  increases  the  production  costs  of  the 
downstream  producer.  The  necessary  optimality 
conditions  for  a  Pareto  efficient  water  resource  al- 
location are  found  by  maximizing  joint  profits  sub- 
ject to  profit  maximizing  constraints.  The  optimal 
dumping  level  for  the  polluter  is  allowed  to  in- 
crease only  when  the  river's  flow  is  sufficiently 
large.  If  flow  is  constant,  the  polluter's  production 
level  is  constant  only  if  the  damage  due  to  the  last 
unit  of  output  equals  marginal  revenue;  otherwise, 
the  polluter's  production  should  decrease.  If  flow 
decreases,  the  polluter's  production  level  must 
also  decrease.  The  production  levels  implied  by 
these  optimality  conditions  should  be  imposed  by 
a  central  authority  through  legal  restrictions  and 
property  rights  rather  than  taxes.  Such  impositions 
would  encourage  the  firms  to  enter  into  negotia- 
tions and  cooperate  in  building  a  treatment  plant. 
Thus,  certain  conditions  imposed  by  a  central 
authority  can  result  in  even  greater  social  welfare 
through  decentralized  joint  decision-making  by  the 
firms.  (Settle-Wisconsin) 
W72-04121 


EFFECTIVENESS  OF  WATER  UTILITY 
QUALITY  CONTROL  PRACTICES, 

Public  Health  Service,  Washington,  D.C.  Div.  of 
Environmental  Engineering  and  Food  Protection. 
F.  B.  Taylor. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol  54,  No  10,  p  1257-1264,  October  1962.  3 
tab. 

Descriptors:  'Water  treatment,  'Water  quality 
control,  'Standards,  'Water  quality,  Ground- 
water. 

Selected  data  from  both  surface  and  ground  water 
supplies  were  used  to  assess  the  effectiveness  of 
quality  control  by  comparing  the  quality  obtained 
with  the  1962  USPHS  Drinking  Water  Standards. 
On  up  to  172  water  supplies,  values  are  presented 
for  the  number  of  supplies  containing  various 
ranges  of  concentration  of  alkylbenzene  sul- 
fonates, arsenic,  barium,  cadmium,  carbon 
chloroform  extracts,  chloride,  chronium  (hex- 
avalent),  copper,  fluoride,  iron,  lead,  manganese, 
nitrate,  selenium,  sulfate,  total  dissolved  solids, 
zinc,  turbidity,  color,  threshold  odor  number,  radi- 
um-226,  strontium-90  and  gross  beta  activity.  The 
items  also  are  shown  in  terms  of  range  and  mean 
which  are  compared  to  the  Drinking  Water  Stan- 
dards in  a  tabulation.  (Bean-AWWA) 
W72-04140 


WATER  QUALITY  STANDARDS,  LAS  VEGAS 
WASH. 

Nevada  State  Dept.  of  Health,  Welfare  and  Reha- 
bilitation, Carson  City.  Bureau  of  Environmental 
Health. 

1970.  8  P,  4  TAB. 

Descriptors:  'Water  quality,  'Standards,  'Sewage 
effluents,  'Nevada,  Water  temperature, 
Hydrogen  ion  concentration,  Dissolved  oxygen, 
Biochemical  oxygen  demand,  Chemical  oxygen 
demand,  Suspended  load,  Phosphorus, 
Phosphates,  Nitrogen,  Nitrates,  Nitrites,  Turbidi- 
ty, Coliforms,  Taste,  Odor,  Color,  Oil,  Bottom 
sediments,  Radioisotopes,  Nutrients. 
Identifiers:  'Las  Vegas  Wash  (Nev),  Methylene 
blue  active  substance,  Orthophosphates, 
Polyphosphates. 

Both  interim  and  permanent  water  quality  stan- 
dards are  given  for  two  points  on  the  Las  Vegas 
Wash:  (1)  3  yards  downstream  from  the  Clark 
County  Sanitation  District's  sewage  treatment 
plant  outfall  structure  and  (2)  3  yards  downstream 
from  the  City  of  Las  Vegas  sewage  treatment  plant 
outfall  structure.  The  interim  standards  are  to  be 
effective  July  1 ,  1 973  and  the  permanent  standards 
January  1,  1980.  (Mortland-Battelle) 
W72-04147 


DISPERSION  MODEL  FOR  A  STREAM  WITH 
SEVERAL  WASTE  INPUTS  AND  WATER  IN- 
TAKES, 

Kansas  State  Univ.,  Manhattan.  Dept.  of  Chemi- 
cal Engineering. 

For  primary  bibliographic  entry  see  Field  06A. 
W72-04158 


DIRECT  FIELD  DETERMINATION  OF  THE 
NATURAL  REAERATION  COEFFICIENT  BY 
FREQUENCY  RESPONSE  ANALYSIS, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  N.J. 

Dept.  of  Chemical  and  Biochemical  Engineering. 

Y.  S.  Shieh.  and  B.  Davidson. 

Water  Resources  Research,  Vol  7,  No  6,  p  1522- 

1528,  December  1971.  4  fig,  1  tab,  7  ref.  OWRR  B- 

019-NJ. 

Descriptors:  'Dissolved  oxygen,  'Water  analysis, 
'On-site  tests,  'Oxygen  demand,  Aeration,  Path 
of  pollutants,  Systems  analysis,  Analytical 
techniques,  Frequency  analysis,  Mathematical 
studies,  Mathematical  models,  Water  pollution 
control. 
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Field  05-WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5G— Water  Quality  Control 


By  means  of  a  mechanical  instream  aerator 
operated  in  a  sinusoidal  fashion  with  a  known  am- 
plitude and  frequency,  it  is  possible  to  determine 
quantitatively  the  value  of  the  natural  reaeration 
coefficient  from  chosen  field  measurements  of 
dissolved  oxygen  (DO)  concentration.  The  method 
uses  a  mechanical  aerator  as  a  boundary  condition 
in  conjunction  with  a  detailed  one-dimensional 
unsteady  state  Streeter-Phelps  model  of  a  polluted 
river  By  means  of  an  analysis  of  the  DO  variation 
with  time  at  a  fixed  distance  downstream  from  the 
forcing  function  at  the  end  of  the  transient  period, 
the  natural  reaeration  coefficient  can  be  uncou- 
pled parametrically  from  the  bichemical  removal 
coefficient,  the  benthal  demand  factor,  and  the 
respiration  term.  (Knapp-USGS) 
W72-04159 

REGIONAL    ENVIRONMENTAL    POLLUTION 
OPERATIONS  PLAN. 

Tulsa  City-County  Health  Dept.,  Okla.  Environ- 
mental Health  Div. 

For  primary  bibliographic  entry  see  Field  05B. 
W72-04206 

2020   VISION/2,   A   LOOK   AT   WASTEWATER 
DISPOSAL  50  YEARS  HENCE, 

For  primary  bibliographic  entry  see  Field  05D. 

W72-04232 

QUALITY  GOALS  FOR  POTABLE  WATER; 
STATEMENT  OF  POLICY. 

American  Water  Works  Association,  New  York. 

Water  Quality  Goals  Task  Group. 

For  primary  bibliographic  entry  see  Field  05F. 

W72-04239 

AN  ECONOMIC  MODEL  FOR  A  POLLUTED 
RIVER  SYSTEM, 

Water  Resources  Board,  Reading  (England). 
V.  K.  Collinge,  D.  H.  Newsome,  A.  L.  Downing, 
and  J.Renold. 

Paper  presented  at  the  5th  International  Water  Pol- 
lution Research  Conference,  July-August,  1970.  6 
p,  3  fig,  4ref. 

Descriptors:  'Economic  efficiency,  'Model  stu- 
dies, 'River  systems,  'Biochemical  oxygen  de- 
mand 'Dynamic  programming,  Linear  pro- 
gramming, Optimization,  Water  quality,  Water 
distribution.  Planning,  Water  demand. 
Identifiers:  'Trent  river,  Streeter-Phelps  method. 

The  objectives  of  the  proposed  economic  model 
for  a  polluted  river  were  to  determine  different 
ways  in  which  the  river  Trent  and  its  tributaries 
could  be  used  to  satisfy  the  expected  demand  for 
water  for  domestic,  industrial,  agricultural  and 
amenity  uses,  and  to  evaluate  the  costs  and 
benefits  of  each  of  these  ways  as  a  guide  to  deter- 
mining the  most  efficient  solution.  A  quality  state 
was  defined  by  dividing  the  river  into  appropriate 
reaches  and  deriving  the  probability/concentration 
curves  for  each  constituent.  The  degree  of  risk  at- 
tached to  the  assumption  that  the  river  was  in  a 
particular  quality  state  was  assessable  in  terms  of 
each  constituent.  Surveys  were  carried  out  to 
determine  the  effects  of  pollution  on  water  quality 
in  the  Trent  system  and  the  Streeter-Phelps 
method  of  calculating  oxygen  deficits  and  BOD 
distributions  was  used.  A  computer  model  was 
constructed  which  evaluated  alternative  patterns 
of  water  development  on  and  off  the  river. 
Dynamic  Programming  was  proposed  as  a  means 
of  solving  the  multi-decision  process  problem. 
(Ligon-Cornell) 
W72-04256 

PHARMACOLOGICAL  TESTING  OF  BLUE- 
-GREEN  ALGAE  FOR  CONSTITUENTS  HAV- 
ING THERAPEUTIC  VALUE, 

World  Life  Research  Inst.,  Colton,  Calif. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-04259 


WATER  QUALITY  CONTROL  THROUGH 
FLOW  AUGMENTATION, 

Heidelberg  Coll.,  Tiffin,  Ohio.  Dept.  of  Biology. 
David  B.  Baker,  and  Jack  W.  Kramer. 
Available  from  SOD  EP2.10:16080DF001/71,  S0.95 
in  microfiche.  Environmental  Protection  Agency, 
Water  Quality  Office,  Water  Pollution  Control 
Research  Series,  January  1971.  156 £  27 'ftg  8 ;  tab. 
Href,  12  append.  EPA  Program  16080DF0O1/71. 

Descriptors:  'Water  quality  control,  'Flow  aug- 
mentation. Water  quality,  Reservoirs,  Water  pol- 
lution sources,  Algae,  River  flow,  Phosphorus, 
Nitrates,  Potassium,  Dissolved  oxygen,  Forecast- 
ing, Fluorides,  Ohio. 
Identifiers:  Sandusky  River  (Ohio). 

A  60-mile  section  of  the  Sandusky  River,  Ohio, 
was  investigated  to  evaluate  the  relationship 
between  the  volume  and  the  quality  of  flowing 
water.  The  content  of  fluoride,  calcium,  magnesi- 
um and  sodium  were  directly  and  those  of  total 
and  soluble  phosphorus  indirectly  related  to  the 
flow  volume.  No  correlation  was  observed 
between  the  flow  and  concentration  of  either 
potassium  or  nitrates.  Oxygen  content  was  high  at 
an  abundant  flow,  but  showed  considerable  varia- 
tion, being  influenced  by  respiration  of  algae.  The 
study  suggested  that  an  increased  current  velocity 
reduces  the  density  of  algal  populations.  (Wilde- 
Wisconsin) 
W72-04260 

ANNUAL  REPORT  OF  ACTIVITIES  DURING 
FISCAL  YEAR  1971. 

Maine  Univ.,  Bangor.  Water  Resources  Center. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-04261 


STRIKING  THE  BALANCE, 

National  Science  Foundation,  Oak  Ridge,  Tenn 
Environmental  Program;  and  Oak  Ridge  National 
Lab.,  Tenn.  _..„.. 

For  primary  bibliographic  entry  see  Field  04A. 
W72-04265 

WORKSHOP-CONFERENCE  ON  RECLAMA- 
TION OF  MAINE'S  DYING  LAKES. 

Maine  Univ.,  Bangor.  ,.nc<~ 

For  primary  bibliographic  entry  see  Field  05L. 
W72-04279 

CRITERIA  FOR  DETERMINING  ECONOMIC 
PRIORITIES  IN  AWARDING  SEWAGE  FACILI- 
TY CONSTRUCTION  GRANTS, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 
of  Agricultural  Economics  and  Rural  Sociology. 
W  R.  Kerns,  and  J.  D.  Jansma. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-206  433,  S3 .00  in  paper  copy, 
SO  95  in  microfiche.  Pennsylvania  Institute  for 
Research  on  Land  and  Water  Resources,  Research 
Publication  68,  June  1971,  107  p,  20  tab,  27  ref,  5 
append.  OWRR  A-014-PA  (1). 

Descriptors:  'Grants,  'Decision  making,  'Utili- 
ties 'Sewage  disposal.  Project  planning, 
•Economic  efficiency,  Economic  feasibility 
Economic  justification,  Water  pollution  control, 
•Pennsylvania. 


The  general  objective  was  to  examine  possible  al- 
ternatives to  the  present  set  of  rules  and  regula- 
tions governing  the  federal  and  state  sewage  facili- 
ty construction  grants-in-aid  program  in  Pennsyl- 
vania. Currently  existing  variations  in  annual 
sewer  cost  per  customer  were  found  to  have  an  ef- 
fect on  service  provisions  and  equalization  needs. 
While  economies  may  be  gained  with  larger  units, 
the  larger  more  urbanized  areas  generally  require 
more  in  total  services.  An  index  of  26  selected  so- 
cial and  economic  variables  which  are  indicative 
of  a  community's  economic  well-being  was 
developed  to  measure  the  financial  need  com- 
ponent used  in  settling  priorities  for  sewage  facul- 
ty construction  grants.  The  application  of  the  com- 


posite index  in  assigning  grant  priorities  would 
result  in  the  assigning  of  higher  need  priority  rating 
to  communities  with  a  relatively  lower  economic 
base.  Recent  federal  grant  distributions  have  been 
based  on  a  total  need  priority  system.  Yet,  supple- 
mentary state  grants  were  found  to  negate  the 
federal  priority  distribution  effect  by  making  the 
total  federal  plus  state  grant  an  equal  percentage 
of  construction  cost  for  each  eligible  project.  This 
study  indicates  that  public  officials  might  consider 
the  use  of  a  flexible  schedule  with  maximum 
reliance  on  the  total  relative  need  rating  in  order  to 
permit  gains  in  economic  efficiency,  as  well  as 
meeting  economic  equity  objectives. 
W72-04286 

BIOPHYSICAL  ENVIRONMENT  AND  HUMAN 
BEHAVIOR:  LINKAGES  AND  FEEDBACK 
SYSTEMS, 

Wisconsin  Univ.,  Green  Bay. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-04291 

EVALUATION  OF  SELECTED  EARTHMOVING 
EQUIPMENT  FOR  THE  RESTORATION  OF 
OIL-CONTAMINATED  BEACHES. 

URS  Research  Co.,  San  Mateo,  Calif. 

Copy  available  from  GPO  Sup  Doc  for  SI. 50; 
microfiche  from  NTIS  as  PB-206  693,  S0.95. 
Federal  Water  Pollution  Control  Administration, 
Water  Pollution  Control  Research  Series,  October 
1970.  169  p,  58  fig,  40  tab,  47  ref.  EPA  Program 
15080  EQS  10/70. 

Descriptors:  'Oil  wastes,  'Beaches,  'On-site 
tests  Water  pollution  control,  Laboratory  tests, 
Viscosity,  Screens,  Absorption,  Water  quality 
control,  Transportation,  Tidal  waters,  'Operating 
costs, 'Earth  handling  equipment. 
Identifiers:  'Beach  restoration,  'Graders, 
•Scrapers,  'Conveyors,  Seaweed. 

Field  studies  of  earthmoving  equipment  units  were 
conducted  to  evaluate  their  use  and  effectiveness 
in  restoring  oil  contaminated  beaches.   Specifi- 
cally,  operating  procedures  and   cost  estimates 
were  desired,  along  with  any  useful  design  modifi- 
cations.  Previous   beach   restoration   operations 
were  reviewed  prior  to  initiation  of  the  field  tests 
for  information  about  the  type  of  performance 
required.  The  field  tests  were  then  performed  on 
each  equipment/  procedure  unit  to  determine  effi- 
ciency,   flexibility,     and    performance    charac- 
teristics under  a  variety  of  field  conditions.  OU 
removal  effectiveness  was  greater  than  98^  for  au 
restoration  procedures,  with  the  highest  effective- 
ness being  achieved  by  a  motorized  grader  and  a 
motorized  elevating  scraper  working  in  combina- 
tion On  low  shear  strength  beaches,  flotation  tires 
or  steel-belted  half-tracks  on  the  motorized  grader 
and  a  non-self-propelled  elevating  scraper  v.  ltn  a 
tracked  prime  mover  should  be  used.  Conveyoi 
screening  systems  can  be  effectively  utilized  to 
load  oil-contaminated  materials  onto  trucks  lot 
transport  to  disposal  areas,  separate  oil  sand  pel- 
lets from  clean  sand,  and  partially  separate  oU 
contaminated  debris  from  oil-contaminated  sand 
Straw  spread  on  the  beach  area,  as  well  as  kelp 
seaweed,  and  similar  debris  presented  no  problem 
to  the  operation  of  either  piece  of  equipment  an< 
could  be  readily  removed  by  the  scraper  Front 
end  loaders  were  demonstrated  to  have  the  leas 
effectiveness  for  oil  removal,  and  to  remove  thi 
largest    amount    of   material   with   the    oil   con 
laminated  debris.  Costs  for  removal  of  0.5  gal  pe 
sq.  yd.  of  oil  from  a  beach  tidal  zone  ranged  froj 
S108/acre  for  a  motorized  elevating  scraper  wort 
ing  alone,  to  S1540/acre  for  a  tracked  front  eo< 
loader  operating  alone.  (Lowry -Texas) 
W72-04296 


CHARACTERISTICS  OF  SEPARATED  STORJ 
AND  COMBINED  SEWER  FLOWS, 

Weston  (Roy  F.),  Inc..  Roslyn.N.V. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-O4302 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 

Water  Quality  Control — Group  5G 


THERE  ARE  SOME  ANSWERS  TO  TEXTILE 
POLLUTION, 

Warnaco,  Inc.,  Ashaway,  R.I. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-04316 


THE  FORMATION  AND  DEVELOPMENT  OF  A 
COUNTY  SEWERAGE  AGENCY, 

Unified  Sewerage  Agency  of  Washington  County, 

Hillsboro,  Oreg. 

Daniel  Potter. 

lournal  Water  Pollution  Control  Federation,  Vol 

»3,  No  9,  September  1971,  p  1855-1864. 

Descriptors:  'Regional  analysis,  'Administration, 
'Water  districts,  Oregon,  Air  pollution,  Solid 
wastes,  Waste  water  treatment,  'Water  quality 
:ontrol,  Cost  analysis,  Financing,  'Sewage  dis- 
rict,  Legal  aspects. 

Identifiers:  Government  agencies,  Bond  issues, 
Mass  transportation. 

rhe  Unified  Sewerage  Agency  of  Washington 
bounty,  recently  formed  in  Oregon,  marks  the 
:volution  and  birth  of  a  government  agency  which 
:rosses  boundaries  of  cities  and  prior  special  dis- 
ricts  to  ensure  cooperation  of  the  fragmented 
ireas  of  government  in  water  pollution  control,  air 
>ollution  control,  the  disposal  of  solid  wastes, 
nass  transportation,  and  other  areas.  The  new 
igency  assumed  the  responsibility  of  water  quality 
:ontrol  for  23  sanitary  districts,  9  private  systems 
ind  10  cities,  with  the  probability  of  further  con- 
racts  involving  areas  of  two  other  counties.  The 
nilial  program  for  the  agency  included  a  study  of 
he  Tualatin  power  basin  which  indicated  that 
>ecause  of  low  dry  weather  flows  and  anticipated 
jopulation  increases,  a  long  range  plan  was  essen- 
ial  to  proper  water  quality  control  in  the  basin.  A 
)lan  was  developed  by  a  consulting  firm,  incor- 
jorating  four  alternate  plans  of  implementation. 
Final  study  boundaries  encompassing  230  sq.  miles 
ind  an  existing  population  of  150,000,  with  a 
J50.000  population  projected  for  the  year  2000.  A 
inancial  plan  that  provides  for  rational  distribu- 
ion  of  costs  in  the  regional  system  was  detailed, 
ind  as  of  October  1970,  S3  million  were  commis- 
lioned  in  design  work,  and  in  some  instances, 
lasements  were  being  secured  for  construction. 
Lowry-Texas) 
W72-04321 


rOMPUTER    PROGRAMS    IN    USE    IN    THE 
HATER  QUALITY  DIVISION,  VOL.  1, 

Department  of  Energy,  Mines  and  Resources,  Ot- 

awa  (Ontario).  Inland  Waters  Branch. 

For  primary  bibliographic  entry  see  Field  07C. 

tV72-04343 


\N  ANALYSIS  OF  THE  RELATIONSHIP 
SETWEEN  STREAM  WATER  QUALITY  AND 
REGIONAL  INCOME  GENERATED  BY 
iVATER-ORIENTED  RECREATIONISTS, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 
)f  Economics. 

I.  D.  Megli,  H.  B.  Gamble,  and  W.  H.  Long. 
\vailable  from  the  National  Technical  Informa- 
tion Service  as  PB-206  525,  S3. 00  in  paper  copy, 
S0.95  in  microfiche.  Pennsylvania  Institute  for 
Research  on  Land  and  Water  Resources,  Univer- 
sity Park,  Research  Publication  Number  69,  1971. 
120  p,  15  tab,  20  ref,  2  append.  OWRR  B-012-PA 
2). 

Descriptors:  'Recreation,  Streams.  'Pennsyl- 
vania, 'Water  quality.  Dissolved  oxygen. 
Hydrogen  ion  concentration,  Temperature,  En- 
vironmental effects.  Economic  impact.  Regions, 
'Regional  analysis,  Evaluation,  Recreation  de- 
mand. 
Identifiers:  'Recreational  use,  'Regional  income. 

rhe  hypothesis  tested  is:  the  recreational  use  of 
streams  and,  therefore,  the  amount  of  regional  in- 
-ome  generated  by  recreation-related  expendi- 
tures are  directly  related  to  stream  water  quality  in 
the  area.    Data   were   gathered   about    in-stream 


water  quality  and  recreational  use  of  streams  for 
thirty  areas  of  Pennsylvania.  Water  quality  indica- 
tors were:  dissolved  oxygen  content,  pH  value, 
and  the  temperature  of  the  stream  water.  Informa- 
tion about  the  recreational  activities  and  the 
amounts  and  location  of  expenditures  related  to 
these  activities  was  gathered  from  water-oriented 
recreationists  located  along  these  streams.  Expen- 
ditures by  sector  within  the  'local'  area  were  con- 
verted to  estimates  of  regional  income  generated 
through  the  use  of  sectoral  regional  income  mul- 
tipliers adapted  from  an  inter-industry  study  of  a 
Pennsylvania  county.  The  results  indicated  a  posi- 
tive correlation  between  in-stream  water  quality 
and  the  amount  of  regional  income  generated  by 
recreation  related  expenditures.  This  must  be 
qualified,  however,  that  a  decrease  in  recreation- 
derived  regional  income  caused  by  a  degradation 
of  in-stream  water  quality  is  not  necessarily  a  net 
decrease  in  regional  income.  This  arises  from  the 
possibility  of  substituting  another  form  of  expen- 
diture for  the  recreation-related  expenditure 
precluded  by  the  lower  level  of  water  quality. 
(Sink-Pennsylvania) 
W72-04351 


DISPERSION  OF  THERMAL  EFFLUENTS, 

Washington  State  Univ.,  Pullman.  Coll.  of  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  05B. 
W72-04352 


METHOD  OF  RATING   FLOW   IN   A   STORM 
SEWER, 

Geological  Survey,  Mineola,  N.  Y. 

For  primary  bibliographic  entry  see  Field  07B. 

W72-04363 


POLLUTION  EVALUATION  SURVEY  OF  THE 
INTERSTATE  WATERS  OF  THE  RED  RIVER 
OF  THE  NORTH,  NORTH  DAKOTA-MI- 
NNESOTA, 

Federal   Water   Quality   Administration,    Kansas 

City,  Mo. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-04400 


MEN,  MONEY,  AND  RESPONSIBILITY  IN 
POLLUTION  CONTROL, 

Continental  Oil  Co.,  Billings,  Mont. 
R.  G.  Parker. 

Journal  of  Petroleum  Technology,  Vol.  22,  Janua- 
ry 1970.  p  47-50,  6  ref. 

Descriptors:  'Water  pollution,  'Air  pollution,  Air 

pollution  effects,  Water  pollution  control,  Costs, 

Data  collection.  Planning,  'Pollution  abatement. 

Standards. 

Identifiers:  Enforcement. 

We  all  have  heard  many  comments  on  how  pol- 
luted our  environments  are  becoming,  and  de- 
mands that  something  be  done  about  it.  The 
problem  is  extremely  complex  and  there  are  many 
subleties  in  dealing  with  today's  environmental 
problems.  The  acquisition  of  data  to  establish 
criteria,  the  procedures  to  establish  fair  and 
equitable  standards  and  the  mechanisms  to  main- 
tain surveillance  of  the  results  must  be  accom- 
plished to  allow  us  to  come  to  grips  with  a  coor- 
dinated effort  to  clean  up  our  environment.  A  fun- 
damental decision  must  be  made  on  the  basis  of 
just  how  much  we  as  citizens  and  as  a  country  are 
willing  lo  pay  for  the  desired  quality  of  air  and 
water,  for  clean  air  and  water,  whatever  the  defini- 
tion of  clean  is  taken  to  be,  does  not  come  free.  In 
our  national  programs  to  abate  pollution,  we  need 
goals,  planning,  realistic  criteria  and  standards, 
and  continued  progress  to  replace  emotion  and 
over-reaction.  We  need  to  determine  by  analysis 
what  contaminants  are  in  our  environments  and 
what  their  effect  are  on  health  and  property.  What 
environmental  quality  do  we  want.  How  are  we 
going  to  get  it.  How  much  will  it  cost.  A  proper 
balance  of  men,  money,  material  and  regulation. 


based  on  sound  planning,  is  needed  to  achieve  ap- 
propriate goals.  Efforts  to  achieve  these  ends,  if 
exerted  promptly,  will  be  rewarded  by  vastly  im- 
proved environments.  (Goessling-Texas) 
W72-04423 


EVALUATION  OF  ALGAL  ASSAY 

PROCEDURES-PAAP  BATCH  TEST, 

California    Univ.,    Irvine.    School   of    Biological 

Sciences;  and  California  Univ.,  Irvine.  School  of 

Engineering. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-04433 


TECHNOLOGY  AND  MANAGEMENT  OF  THE 
ENVIRONMENT, 

Oregon  State  Univ.,  Corvallis.  Water  Resources 
Research  Inst. 
R.  M.  Alexander. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-206  695,  S3.00  in  paper  copy, 
S0.95  in  microfiche.  Technology  and  Management 
of  the  Environment;  Seminar  conducted  by 
Oregon  State  University.  Water  Resources 
Research  Institute,  July  1971,  Corvallis,  Oregon, 
89  p.  OWRR  A-999-ORE  (10). 

Descriptors:  'Farm  waste,  'Waste  disposal, 
'Water  resources  development,  Pollution,  'Indus- 
trial wastes,  Reclaimed  water,  Ecosystems,  Water 
pollution  control,  Waste  water  treatment,  'Water 
management  (Applied),  'Environmental  effects, 
'Planning,  Water  policy. 

Includes  eight  papers  presented  at  a  weekly 
seminar  held  during  the  spring  quarter  at  Oregon 
State  University.  (See  W72-04563  thru  W72-04570) 
W72-04562 


ATTITUDES,  ASSESSMENTS,  AND  ACTION, 

Oregon   State    Univ.,   Corvallis.    School   of   En- 
gineering. 
G.  W.  Gleeson. 

In:  Technology  and  Management  of  the  Environ- 
ment, Water  Resource  Research  Institute,  Oregon 
State  University,  July  1971.  p  1-6. 

Descriptors:  Farm  wastes,  'Water  resources 
development,  'Legislation,  'Water  policy,  'At- 
titudes, Evaluation,  'Environmental  effects. 

The  adverse  impact  on  our  environment  seems  to 
be  proportional  to  our  affluence  and  the  number  of 
people.  Unless  we  can  cope  with  our  population 
problems,  all  other  considerations  may  be 
academic.  National  syndromes  such  as  'the  bigger 
the  better'  attitude,  susceptibility  to  mass  hysteria 
and  crash  programs,  unwillingness  to  accept  the 
financial  burden,  fragmentation  of  research  ef- 
forts, and  resistance  to  change  must  all  be 
replaced  with  attitudes  compatible  with  long  range 
planning  and  long  time  consistent  effort.  Any  ef- 
fective action  needs  to  be  multidisciplinary  in  na- 
ture as  decisions  will  be  political-social-economic- 
technical.  Despite  many  environmental  quality  as- 
sociations and  many  laws,  we  are  still  losing 
ground  in  the  quality  of  the  environment.  In  the 
area  of  meaningful  environmental  improvements 
we  have  the  knowledge,  the  capability,  and  the 
capacity  to  do  almost  anything  we  want  if  we  can 
specify  what  we  want,  have  a  reasonable  consen- 
sus, are  willing  to  accept  change,  are  willing  to  pay 
a  price,  and  strive  to  plan  in  long  range  on  a  system 
basis.  (See  also  W72-04562)  (Schmitt-Iowa  State) 
W72-04563 


CATTLE  FEEDLOTS  AND  ALTERNATIVES 
FOR  WASTE  MANAGEMENT, 

Environmental     Protection     Agency,     Portland, 
Oreg.  Water  Quality  Office. 
C.  E.  Veirs. 

In:  Technology  and  Management  of  the  Environ- 
ment, Water  Resources  Research  Institute, 
Oregon  State  University.  July  1971.  p  65-76,  6  tab, 
9  ref. 
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Field  05-WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5G— Water  Quality  Control 


Descriptors:  'Farm  wastes,  'Waste  disposal, 
Water  pollution  sources,  'Waste  treatment,  Waste 
water  treatment. 

Identifiers:  'Feedlot  runoff,  'Cattle  feedlots, 
♦Waste  management. 

The  goal  of  cattle  feedlot  and  barnyard  control  is 
to  prevent  rural  runoff  by  developing  new  or  utiliz- 
ing known  conservation  practices.  The  underlying 
cause  of  problems  associated  with  cattle  feedlots 
is  people.  The  per  capita  increase  in  beef  con- 
sumption increased  34%  from  1950  to  1960.  Cou- 
pled with  the  fact  that  half  the  people  who  ever 
lived  are  now  alive,  one  can  foresee  the  problems 
of  waste  management  associated  with  beef 
production.  The  total  waste  production  of  animals 
in  the  U.S.  is  about  ten  times  that  of  the  current 
human  population  or  about  two  billion  tons  an- 
nually. The  population  equivalent  of  cattle  to  man 
is  about  6  BODS,  12  for  N,  18  for  total  solids,  and 
25  for  phosphorus.  Waste  management  alterna- 
tives include  mounding  in  the  center  of  a  feedlot, 
dry  storage,  aerobic  ponds,  oxidation  ditches, 
anaerobic  lagoons,  combination  of  aerobic  and 
anaerobic  treatment,  land  disposal,  and  land 
spraying.  One  of  the  considerations  in  the  location 
of  a  cattle  feedlot  should  be  to  assure  sufficient 
land  is  available  to  dispose  of  the  solids  and  liquid 
wastes.  Provisions  should  also  be  made  for  dust, 
fly  and  odor  control,  and  for  disposal  of  dead 
animals.  (See  also  W72-04562)  (Schmitt-Iowa 
State) 
W72-04569 


WATER  QUALITY  AND  INSTREAM  AERA- 
TION, ■  ,  v,  , 
Rutgers  -  The  State  Univ.,  New  Brunswick,  N.  J. 
Water  Resources  Research  Inst. 
W.  Whipple,  Jr.,  and  F.  Dittman. 
Water  and  Wastes  Engineering/Industrial,  Sep- 
tember 1970.  p  E-32,  E-34,  2  fig,  2  ref.  OWRR  B- 
022-NK6). 

Descriptors:  "Water  quality,  'Stream  improve- 
ment, 'Aeration,  Diffusion,  Temperature,  Dis- 
solved oxygen,  Tertiary  treatment,  Organics, 
Nutrients,  Turbidity,  Biodegradation,  Cost  analy- 
sis New  Jersey. 

Identifiers:  Surface  aerators,  'Passaic  River 
(N.J.),  'Instream  aeration. 

A  river,  considered  from  the  viewpoint  of  water 
quality,  changes  its  characteristics  continually  ac- 
cording to  complex  physical,  chemical,  and  biolog- 
ical laws.  The  river  flora  and  fauna  react  dif- 
ferently depending  upon  temperature,  dissolved 
oxygen,  organic  matter  and  nutrients,  inhibiting 
substances,  and  degree  of  sunlight  and  turbidity, 
as  well  as  hydraulic  flow  characteristics.  In  seri- 
ously polluted  rivers,  an  alternative  to  expensive 
advanced  waste  treatment  is  instream  aeration. 
Full  scale  tests  of  instream  aeration  using  a  75  hp 
surface  aerator  and  an  air  diffuser  with  coarse 
bubble  Link  Belt  diffusers  installed  in  manifolds 
along  the  river  bottom.  A  test  section  of  the  Passa- 
ic River  was  selected  between  Pine  Brook  and 
Two  Bridges.  This  study  indicates  that,  for  the 
Passaic  River,  to  achieve  a  summer  level  of  dis- 
solved oxygen  of  4  mg/1  by  means  of  aerators 
would  cost  only  one  third  as  much  as  reaching  the 
same  objective  by  improving  the  many  waste 
treatment  plants.  These  conclusions  agree  with  the 
results  of  similar  studies  of  the  Ruhr  River  in  Ger- 
many. The  possibilities  of  instream  aeration  have 
been  solidly  established  by  prototype  field  tests 
using  commercial  equipment.  The  use  of  instream 
aeration  raises  some  interesting  questions  con- 
cerning levels  of  control  and  supervision  and  who 
should  contribute  to  the  costs  of  installation  and 
operation.  (Goessling-Texas) 
W72-04580 


COST  OF  RECLAMATION  AND  MINE 
DRAINAGE  ABATEMENT-ELKINS  DEMON- 
STRATION PROJECT, 

Robert  A.  Taft  Water  Research  Center.  Cincin- 
nati, Ohio. 
R.  B.  Scott,  R.  D.  Hill,  and  R.  C.  Wilmoth. 


Available  from  National  Technical  Information 
Service,  Springfield,  Va.  22150  as  PB-207  189, 
S3.00  in  paper  copy,  S0.95  in  microfiche.  Robert  A. 
Taft  Water  Research  Center  Report,  Environmen- 
tal Protection  Agency,  1970.  27  p,  1  fig,  II  tab,  7 
ref.  (Revision  of  Paper  70-AG-349  presented  at 
Soc  of  Mining  Engineers  Meeting,  Oct  21-23,  1970, 
St.  Louis,  Mo).  EPA  Programl4010— 10/70. 

Descriptors:  'Water  pollution  control,  'Acid  mine 
water,   'Coal  mines,   'Land  reclamation,   'West 
Virginia,  Revegetation,  Costs,  Reviews. 
Identifiers:  Mine  drainage  abatement,  'Elkins  (W 
Va). 

Acid  mine  drainage,  discharging  from  coal  beds, 
pollutes  streams  and  rivers.  These  pollutants  af- 
fect water  quality  by  lowering  the  pH,  reducing 
natural  alkalinity,  increasing  total  hardness,  and 
adding  undesirable  amounts  of  iron,  manganese, 
aluminum  and  sulfates.  An  acid  mine  drainage 
reclamation  project  was  established  in  the  Roaring 
Creek-Grassy  Run  watershed  near  Elkins,  West 
Virginia.  During  the  reclamation,  651  acres  of  sur- 
face mines  were  reclaimed,  709  acres  revegetated. 
55  masonry  seals  constructed,  and  41  clay  seals  in- 
stalled. The  average  overall  surface  mine  reclama- 
tion cost  was  S2236/acre  including  S330/acre  for 
clearing  and  grubbing,  S1658/acre  for  reclamation, 
and  S248/acre  for  revegetation.  Overall  cost  for 
masonry  seals  was  $4,138  each  and  clay  seals 
SI  ,479.  Stability  of  the  reclaimed  area  has  been  ex- 
ceptional as  only  eight  small  subsidence  holes 
have  occurred  since  1967.  Total  maintenance  costs 
have  been  less  than  S2.000  in  three  years;  less  than 
0.03  percent  per  year  of  the  construction  cost. 
(Woodard-USGS) 
W72-04587 

THE  FEDERAL  WATER  QUALITY  PROGRAM 
AS  IT  AFFECTS  THE  TEXTILE  INDUSTRY, 

Federal  Water  Pollution  Control  Administration, 

Boston,  Mass. 

Allyn  Richardson. 

Textile  Chemist  and  Colorist,  Vol  2,  No  10,  May 

20,  1970.  p  171-172. 

Descriptors:  'Municipal  wastes,  'Standards,  'In- 
dustrial wastes.  'Textiles,  'Water  Quality  Act, 
Research  and  development.  Legislation,  Financ- 
ing, Cost  sharing.  Water  pollution  control.  Waste 
water  treatment. 

The  Federal  Water  Quality  Act  of  1965  required 
the  establishment  of  water  quality  standards  with 
three  parts:  (1)  the  classification  of  surface  waters 
according  to  the  uses  they  are  intended  to  serve; 
(2)  establishment  of  criteria  for  acceptable  water 
quality  standards  for  each  class  of  use;  and  (3)  a 
plan  and  timetable  for  implementation  and  en- 
forcement of  measures  needed  to  meet  the  water 
quality  requirements.  Before  this  act.  states  were 
afraid  to  exercise  control  since  industries  which 
were  forced  to  spend  money  for  pollution  control 
were  at  a  disadvantage  at  the  marketplace  and 
tended  to  move  to  less  restricted  areas.  Establish- 
ment of  uniform  standards  eliminated  this  disad- 
vantage. In  addition  joint  treatment  of  wastes  was 
encouraged  by  the  FWPCA  through  their  funding 
of  up  to  70%  of  the  cost  of  research  and  demon- 
stration grants  for  facilities  to  treat  the  various  in- 
dustrial wastes,  whether  the  industrial  wastes 
comprised  the  minor  or  major  portion  of  the  flow. 
By  demonstrating  their  willingness  to  work 
together  with  industry  and  to  share  some  of  the 
cost  burden,  the  FWPCA  and  the  various  indus- 
tries are  now  in  a  position  to  work  together  to 
achieve  the  desired  long  range  goals.  (Lowry-Tex- 
as) 
W72-04597 

AGRICULTURAL  WASTES:  PRINCIPLES  AND 
GUIDELINES  FOR  PRACTICAL  SOLUTIONS. 

New  York  State  Coll.  of  Agriculture,  Ithaca. 
For  primary  bibliographic  entry  see  Field  05D. 
W72-04604' 


AGRICULTURES  RESPONSIBILITIES  IN  A 
CLEAN  ENVIRONMENT, 

New  York  State  Dept.  of  Environmental  Conser- 
vation, Albany. 
R.  W.  Pederson. 

In:  Agricultural  Wastes:  Principles  and  Guidelines 
for  Practical  Solutions,  Cornell  University  Con- 
ference on  Agricultural  Waste  Management, 
February  10-12,  1971,  Syracuse,  New  York,  p  1-5. 

Descriptors:  'Farm  wastes,  'Pollution  abatement, 
♦Pesticides,  'Water  law  ecosystems,  Contami- 
nants, Water  quality  control. 

Agriculture's  responsibilities  in  the  all-out  effort 
to  achieve  and  maintain  a  clean  environment  are  to 
recognize  and  understand  its  relationahips  to  other 
facets  of  the  economy,  to  seek  still  greater 
knowledge  on  the  "hows'  of  waste  management, 
and  to  apply  the  principles  and  guidelines  that  lead 
to  practical  solutions.  Agriculture  is  an  interlocked 
part  of  our  society  and  culture,  and  our  environ- 
mental problems  are  becoming  more  severe  very 
rapidly.  The  new  New  York  Department  of  En- 
vironmental Conservation  has  set  goals  of  achiev- 
ing greater  effectiveness  in  correcting  yesterday's 
costly  mistakes,  and  of  preventing  the  future 
degradation  of  our  environment.  Effective  steps  in 
pollution  prevention  mean  a  substantial  commit- 
ment of  manpower  and  financial  resources,  in- 
dividual and  corporate  investments  that  aren't  im- 
mediately profitable,  new  attitudes,  and  environ- 
mental conscience,  and  more  government  con- 
trols. The  Department  of  Environmental  Conser- 
vation's activities  can  affect  land  use  by  pesticide 
controls,  by  water  supply  and  sewage  controls  for 
new  subdivisions,  controls  over  stream  alteration, 
and  controls  over  industrial  plant  location  through 
permit  issuance  for  w  ater  discharges  and  licensing 
of  new  air  emissions.  The  total  ecological  system 
is  very  delicately  interwoven  and  such  things  as 
the  domino  effect  of  DDT  poisoning  can  be  a  very 
real  threat  to  our  ecology.  (See  also  W72-04604) 
(Schmitt-Iowa  Stale) 
W72-04605 


PESTICIDES  AND  PEST  CONTROL  IN  THE  FU- 
TURE, 

Cornell  Univ..  Ithaca,  N.Y.  Dept.  of  Entomology. 
D.  Pimentel. 

In:  Agricultural  Wastes:  Principles  and  Guidelines 
for  Practical  Solutions,  Cornell  University  Con- 
ference on  Agricultural  Waste  Management. 
February  10-12.  1971,  Syracuse.  New  York  p  12- 
14,  1  ref. 

Descriptors:  "Farm  wastes.  'Pesticides.  'Agricul- 
tural chemicals,  'Pest  control.  Ecosystems.  Water 
quality  control.  Regulation. 

One  billion  pounds  of  pesticides  were  applied  in 
the  U.S.  during  1970.  Seventy  percent  was  for 
farm  use  and  the  remaining  for  public  and  g°ver»: 
mental  use.  Ninety-nine  percent  of  the  200.000 
species  of  plants  and  animals  were  non-target  spe- 
cies, but  many  of  these  were  affected.  The  En- 
vironmental Protection  Agency  has  taken  over  the 
responsibility  of  pesticide  regulation  from  the 
Dept.  of  Agriculture.  In  1965.  the  overall  return  for 
every  dollar  invested  in  insect  control  » ith  pesti- 
cides was  4  to  5  dollars,  while  the  return  per  dollar 
invested  in  bioenvironmental  control  was  30  dol- 
lars. Development  research  in  bioenvironmental 
control  is  slow,  tedious,  and  costly  Prescription 
use  of  pesticides  could  have  the  advantages  of  ex- 
pert advice,  rapid  distribution  of  new  information 
from  government  agencies,  more  accurate  control 
of  the  amounts  used,  and  the  establishment  of  a 
precautionary  public  attitude.  Some  pesticides 
would  be  banned  and  some  applied  only  by  state- 
licensed  custom  sprayers.  Aware  of  the  insidious 
destruction  by  pollution,  the  aim  would  be  to  keep 
the  advantage  of  technology,  but  reduce  the  as- 
sociated environmental  hazards.  (See  also  ^  ■ 
04604)  (Schmitt-Iowa  State) 
W72-04607 
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SIDELINES  FOR  MINIMIZING  PESTICIDE 
OLLUTION, 

'ornell  Univ.,  Ithaca,  N.Y.  Chemical-Pesticide 

rogram. 

I F.  Pendleton,  and  J.  E.  Dewey. 

1:  Agricultural  Wastes:  Principles  and  Guidelines 

>r  Practical  Solutions,  Cornell  University  Con- 

srence    on    Agricultural    Waste    Management, 

ebruary  10-12,  1971,  Syracuse,  New  York,  p  47- 

I. 

escriptors:  'Farm  waste,  'Pesticides,  *Pesticide 
rift,  Pesticide  toxicity,  Water  quality  control, 
hytotoxicity. 

he  worst  aspects  of  pesticides  are  usually  the 
ost  newsworthy.  In  order  to  retain  the  necessary 
se  of  pesticides  it  is  imperative  to  use  all  possible 
eans  to  minimize  or  prevent  their  becoming  pol- 
tants.  Pesticides  when  properly  used  are  tools. 
'hen  they  move  off  target  or  are  otherwise  mis- 
ied  they  become  pollutants.  They  become  par- 
:ularly  important  as  pollutants  when  they  move 
to  water  and  cause  either  immediate  toxicity  to 
■ganisms  present,  or,  more  seriously,  are  of  a 
jrsistent  and  accumulative  nature  and  move  into 
e  food  chain.  Many  factors  contribute  to  pesti- 
de  drift;  some  physical,  some  climatic.  The 
nailer  the  droplet  and  the  greater  the  wind,  the 
eater  the  drift.  The  choice  of  pesticides  in- 
uence  drift  damage  from  toxicity,  phytotoxicity, 
egal  residues,  and  volatilization.  Choosing  the 
ght  machinery  for  a  particular  job  is  most  impor- 
nt.  In  most  cases  a  short-lived,  biologically 
jgradable,  non-cumulative  compound  may  be 
instituted  for  an  environmentally  dangerous 
impound.  Poor  operational  procedures  and  mis- 
ies  are  probably  the  greatest  contribution  to 
:sticide  pollution,  which  can  be  greatly  reduced 
rough  education  programs  involving  pesticide 
>plicator  safety  and  known  principles  of  conser- 
ition.  (See  also  W7-04604)  (Schmitt-Iowa  State) 
'72-04613 


1TEGRATION    OF    COMPONENTS    INTO    A 
CSTEM, 

ornell    Univ.,    Ithaca,    N.Y.    Dept.    of    Poultry 

:ience. 

Dr  primary  bibliographic  entry  see  Field  06E. 

'72-04625 


DVISORY  GROUPS  FOR  ENVIRONMENTAL 
KOTECTION  AND  AGRICULTURAL 

OOPERATION, 

isconsin  Univ.,  Madison.  Dept  of  Dairy  Science. 
ar  primary  bibliographic  entry  see  Field  06E. 
'72-04626 


ONSEQUENCES  OF  MERCURY  POLLUTION 
ND  LEGAL  REMEDIES, 

anderbilt  Univ.,  Nashville,  Tenn.  School  of  Law. 
.  Nathurst. 

npublished  Law  and  Science  Seminar  Paper, 
•71, 116  p.  83  ref.  append. 

escriptors:  "Metals,  "Remedies,  "Water  pollu- 
in  effects,  "Water  pollution  soucces,  Water  pol- 
tion  control,  Legislation,  Toxicity,  Water  pollu- 
3n,  Water  pollution  treatment,  Human  patholo- 
',  Public  health,  Lethal  limit.  Toxins,  Water 
lality,  Water  quality  control,  State  governments, 
ederal  government,  Legal  aspects,  Rivers  and 
arbors  Act,  Michigan,  Pollutants,  Pollution 
>atement,  Industry,  Mortality, 
lentifiers:  "Mercury,  Water  Pollution  Control 
ct. 

he  effects  of  mercury  pollution  and  possible  legal 
medies  for  it  are  discussed.  Following  a  history 
I  the  physiological  effects  of  mercury  pollution 
iree  sources  of  mercury  pollution  are  discussed: 
)  pesticides  and  fungicides,  (2)  mercury  vapor, 
id  (3)  waterborne  mercury.  Toxic  mercury  pollu- 
nts  are  categorized  as  inorganic,  and  organic, 
id  conversion  from  one  form  to  the  other  is  con- 
dered.   The    physiological    effects    of   mercury 


poisoning  upon  wildlife  and  man  are  also 
described.  Various  economic  consequences  of 
mercury  pollution  are  cited,  such  as  a  loss  of  fish 
and  game  revenues.  The  author  evaluates  the  ef- 
fectiveness of  the  following  methods  of  abating 
mercury  pollution:  (1)  the  Federal  Water  Pollution 
Control  Actt,  (2)  state  anti-pollution  administra- 
tive acts,  (3)  citizen-suit  legislation,  (4)  common 
law  remedies,  and  (5)  actions  against  public  of- 
ficers to  enforce  pollution  laws.  The  Rivers  and 
Harbors  Act,  and  its  use  in  combating  mercury 
pollution,  is  considered.  The  availability  of  qui  tarn 
standing  under  the  Refuse  Act  is  considered.  The 
1970  Michigan  Environmental  Protection  Act  is 
considered  in  relation  to  mercury  polluttion  con- 
trol. Recommendations  are  made  for  a  proposed 
statute  to  abate  water  pollution.  (Hart-Florida) 
W72-04637 


DEWATERING  FLORIDA  PHOSPHATE  PEB- 
BLE ROCK  SLIME  BY  FREEZING 
TECHNIQUES, 

Bureau  of  Mines,  Tuscaloosa,  Ala.  Tuscaloosa 

Metallurgy  Research  Center. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-04698 


RECOVERY  OF  PHOSPHATES  AND  METALS 
FROM  WASTE  PHOSPHATE  SLUDGE  BY 
REDUCTION-SINTER  PROCESSES, 

Bureau   of  Mines,   Rolla,  Mo.   Rolla  Metallurgy 

Research  Center. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-04699 
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DEVELOPMENT  OF  SYSTEM  OPERATION 
RULES  FOR  AN  EXISTING  SYSTEM  BY  SIMU- 
LATION, 

Corps  of  Engineers,  Dallas,  Tex.;  and  Corps  of 

Engineers,  Davis,  Calif. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-04108 


THE    WELFARE     ECONOMICS     OF    WATER 
RESOURCE  ALLOCATION  OVER  TIME, 

Purdue  Univ.,  Lafayette,  Ind. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-04121 


ECOLOGICAL  MODELS  AND  ENVIRONMEN- 
TAL STUDIES, 

Department  of   the   Environment,   Ottawa  (On- 
tario). Directorate  of  Policy  Planning. 
D.  S.  P.  Puccini. 

Water  Resources  Bulletin,  Vol.  7,  No.  6,  p  1144- 
1152,  December  1971.  1  fig,  16  ref. 

Descriptors:    "Systems   analysis,    "Mathematical 
models,     "Ecology,     "Environment,     Simulation 
analysis,  Aquatic  environment,  Environmental  ef- 
fects. Pollution. 
Identifiers:  "Cybernetic  feedback  loop. 

The  state-of-the-art  of  ecological  modelling  was 
assessed  with  a  view  towards  developing  a 
framework  for  the  investigation  and  analysis  of 
environmental  systems.  The  theoretical 
background  of  ecological  systems  analysis,  types 
of  ecological  models,  a  recommended  approach 
for  environmental  studies  and  a  conceptual  outline 
for  the  analysis  of  polluted  environmental  systems 
were  discussed.  Examples  of  ecological  models  in- 
cluded the  Stanford  Watershed  Model  and  Custer 
and  Krutchkoff's  stochastic  estuarine  model. 
Analytical  models  can  best  design  and  implement 
potential  solutions  to  resource  management 
problems.  The  conceptual  framework  presented  as 


an  approach  to  environmental  studies  and  the  anal- 
ysis of  polluted  environmental  systems  utilized 
Norbert  Weiner's  classical  cybernetic  feedback 
loop.  (Ligon-Cornell) 
W72-04154 


DISPERSION  MODEL  FOR  A  STREAM  WITH 
SEVERAL  WASTE  INPUTS  AND  WATER  IN- 
TAKES, 

Kansas  State  Univ.,  Manhattan.  Dept.  of  Chemi- 
cal Engineering. 

L.  T.  Fan,  R.  S.  Nadkarni,  and  L.  E.  Erickson. 
Water  Resources  Bulletin,  Vol.  7,  No.  6,  p  1210- 
1220,  December  1971.  6  fig,  6  ref. 

Descriptors:  "Dispersion,  "Pollution,  "Stream- 
flow,  "Mathematical  models,  Analytical 
techniques,  Optimization,  Input-output  analysis, 
Water  quality,  Biochemical  oxygen  demand,  Dis- 
solved oxygen,  Model  studies. 

A  useful  mathematical  model  for  prediction, 
management  and  control  of  water  quality  was 
proposed.  An  analytical  solution  was  developed  to 
predict  the  BOD  and  DO  profiles  in  a  stream  hav- 
ing several  outfalls  of  waste  and  intakes  of  water. 
The  model  also  incorporated  continuous  addition 
and  removal  of  BOD  and  DO  along  the  stream.  A 
steady  state  one  dimensional  dispersion  model 
described  the  transport  of  BOD  and  DO  in  a 
stream.  Changes  in  stream  properties  along  the 
length  were  considered  by  dividing  the  stream  into 
several  segments  and  changing  the  parameters  of 
the  BOD  and  DO  equations  as  needed  in  each  seg- 
ment. By  applying  continuity  equations  at  the 
boundaries  of  these  segments  and  equilibrium  con- 
ditions at  either  ends  of  the  infinitely  long  stream, 
the  arbitrary  constants  in  the  solutions  to  the  dif- 
ferential equations  for  BOD  and  DO  were  deter- 
mined. Some  applications  of  the  results  in  studying 
water  pollution  problems  were  illustrated  and  vari- 
ous uses  of  the  model  were  discussed.  (Ligon-Cor- 
nell) 
W72-04158 


A  PROBABILISTIC  MODEL  FOR  AN  ANNUAL 
OPTIMUM  CONTROL  OF  A  COMPLEX 
RESERVOIR, 

Bulgarian  Academy  of  Sciences,  Sofia.  Inst,  of 

Technical  Cybernetics. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-04254 


SOME        PROBLEMS        OF        STOCHASTIC 
STORAGE  WITH  CORRELATED  INFLOW, 

Technical  Univ.  of  Warsaw  (Poland).  Inst,  of  En- 
vironmental Engineering. 
For  primary  bibliographic  entry  see  Field  04A. 
W72-04255 


AN   ECONOMIC   MODEL   FOR   A   POLLUTED 
RIVER  SYSTEM, 

Water  Resources  Board,  Reading  (England). 
For  primary  bibliographic  entry  see  Field  05G. 

W72-04256 


MULTISTRUCTURED  MUNICIPAL  WATER 
DEMAND  MODEL, 

Oklahoma  Univ.,   Norman.   School  of  Civil  En- 
gineering and  Environmental  Science. 
G.  W.  Reid. 

Water  Resources  Bulletin,  Vol  7,  No  6,  p  1238- 
1245,  December  1971.  7  fig,  5  ref. 

Descriptors:     "Population,     "Systems     analysis, 
"Municipal  water,  Stochastic  processes,  Probabili- 
ty, Operations  research,  "Water  demand.  Cities, 
•Model  studies. 
Identifiers:  Tulsa  model. 

Urban  water  systems  relate  to  and  are  influenced 
by  a  great  many  other  systems  or  variables.  Water 
cannot  be  looked  at  alone.  The  whole  system  must 
be    considered.     Population    concentration    and 
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growth  rates  have  produced  a  multivanant, 
multistaged  system  involving  a  'short  fuse'  and  a 
high  degree  of  uncertainty  which  calls  for  innova- 
tive approaches.  Central  to  this  system  model  was 
the  development  of  the  interactions  of  these 
systems  with  particular  regard  to  resources.  A  de- 
mand model  was  described  which  consisted  of 
population  (or  demographic  model),  an  economic 
(or  employment  forecast  model),  a  reconciliation, 
and  life  style  model  with  definition  of  public  ser- 
vice and  private  sector  commitments.  The  model 
was  determinative  and  probabilistic  and  in  that  it 
was  articulated  over  time  was  stochastic.  Due  to 
its  variability,  the  model  was  adaptable  to  a  variety 
of  linkage  technical  models  or  procedures  to 
produce  municipal  and  industrial  water  require- 
ments. Several  techniques  had  been  suggested  for 
deployment  and  the  Tulsa  model  was  considered. 
A  part  or  all  of  the  economic  and  technology 
models  may  be  reliably  used  to  develop  projected 
needs  for  municipal  water  which  were  the  prime 
objectives  of  this  study.  In  summary,  a  very  flexi- 
ble demand  model  capable  of  impacting  was 
developed  and  could  be  used  as  a  tool  on  a  wide 
variety  of  supply-demand  studies.  (Ligon-Cornell) 
W72-04257 


RESERVOIR  OPERATING  POLICY  IN  RELA- 
TION TO  INFLOW  PREDICTION, 

Technical  Univ.  of  Warsaw  (Poland). 

For  primary  bibliographic  entry  see  Field  04A. 

W72-04258 

ESTIMATION  OF  LAKE  FLUSHING  RATES 
FOR  WATER  QUALITY  CONTROL  PLANNING 
AND  MANAGEMENT, 

Maine  Univ.,  Orono.  Water  Resources  Research 

For  primary  bibliographic  entry  see  Field  02A. 

W72-04283 

LAW  AND  THE  ECOSYSTEM:  DOES  NATURE 
HAVE  A  LEGAL  PERSONALITY, 

Wisconsin  Univ.,  Green  Bay. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-0429O 

BIOPHYSICAL  ENVIRONMENT  AND  HUMAN 
BEHAVIOR:  LINKAGES  AND  FEEDBACK 
SYSTEMS, 

Wisconsin  Univ.,  Green  Bay. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-04291 

HONEY  HILL:  A  SYSTEMS  ANALYSIS  FOR 
PLANNING  THE  MULTIPLE  USE  OF  CON- 
TROLLED WATER  AREAS, 

Harvard  Univ.,  Cambridge,  Mass.  Dept.  ot  Land- 
scape Architecture.  . 
T.  Murray,  P.  Rogers,  D.  Sinton,  C.  Steinitz,  and 
R.Toth.                                                   r   .      , 
Institute  for  Water  Resources,  Dept  of  the  Army 
Corps  of  Engineers,  Report  71-9.  October  1971, 
Vol  1  and  Vol  2  (Appendix).  726  p,  153  fig.  229  tab, 
168  ref,  13  append.  DACW  33-69-C-0128. 

Descriptors:  *Environmental  effects.  "Systems 
analysis,  "Cost-benefit  analysis,  "Recreation  de- 
mand, Ecology,  Wildlife,  Water  quality.  Models, 
Simulation  analysis.  New  Hampshire,  Sites. 
Identifiers:  "Computer  graphics,  "Honey  Hill 
(N.H.). 

The  authors  focused  their  attention  on  ways  and 
means  for  measuring  non-monetary  social  and  en- 
vironmental costs  and  benefits  and  comparing 
them  with  costs  and  benefits  measurable  in  dol- 
lars. They  also  developed  a  better  way  to  plan  for 
the  multiple  use  of  water  and  related  land 
resources  with  emphasis  on  recreation  uses.  The 
data  on  the  area  were  stored,  analyzed  and  dis- 
played using  computer  graphics  techniques 
developed  by  the  investigators.  The  study 
developed  sets  of  quality  indices  for  visual  quality. 


ecological  damage,  wildlife  habitat,  etc.  Grid  areas 
were  evaluated  and  ranked  in  terms  of  various 
uses,  thus  laying  the  basis  for  a  planning  evalua- 
tion process  for  site  development.  A  simulation 
model  was  developed  which  allowed  for  com- 
parison of  the  effects  over  time  of  alternative 
recreation  plans.  Alternatives  were  developed  and 
tested  in  the  model  utilizing  both  best  profes- 
sional judgment  plans'  and  alternatives  derived 
from  a  mathematical  programming  model 
developed  by  the  authors.  (Ligon-Cornell) 
W72-04544 

THE  NATIONAL  MANAGEMENT  OF  WATER 
RESOURCES, 

Water  Resources  Board  of  England  and  Wales. 

N.Rowntree. 

Effluent  and  Water  Treatment  Journal,  Vol  1 1 ,  No 

ll,p 601-606,  November,  1971. 

Descriptors:  "Water  management,  "Water  policy, 

•Water    pollution    control,     "Water    resources, 

•Simulation  analysis,  Storage,  Reservoirs,  Model 

studies. 

Identifiers:    River   Dee,    River   Trent,    England, 

Wales. 

The  development  of  regional  water  plans  has  dis- 
closed the  opportunities  for  choices  between  pat- 
terns of  development  and  the  considerable  dif- 
ficulty of  making  complicated  decisions.  In  this 
respect,  the  computer  has  been  of  enormous  help. 
Simulation  in  modelling  techniques,  physical, 
analogue  or  digital  have  proved  to  be  powerful 
tools  for  examining  problems  involving  interpreta- 
tion from  masses  of  observational  data  which  are 
rarely  comprehensive  and  vary  in  accuracy.  The 
types  of  problems  dealt  with  in  this  manner  are  il- 
lustrated by  the  Dee  River  and  the  Trent  River. 
The  object  of  the  Dee  River  program  was  aimed  at 
using  the  storage  in  the  regulating  reservoirs  for 
the  overall  advantage  of  the  river.  The  digital 
simulation  model  of  the  river  enabled  the  longer 
term  regulation  pattern  to  be  developed  in  con- 
junction with  the  optimization  models  being 
developed.  A  mathematical  model  of  the  polluted 
River  Trent  w  as  set  up  to  assess  the  many  benefits 
of  a  clean  river,  balance  these  benefits  against  the 
range  of  treatment  methods  available,  optimize  ex- 
penditures and  keep  the  state  of  the  river  under 
review.  The  model  has  been  successfully 
completed  and  is  now  in  operation.  (Ligon-Cor- 
nell) 
W72-04546 

A  CONTINUOUS  STORAGE  MODEL  WITH  AL- 
TERNATING RANDOM  INPUT  AND  OUTPUT, 

Indian  Inst,  of  Tech.,  Madras.  Dept.  of  Mathe- 
matics. 

S.  K.  Srinivasan,  and  S.  Ramam. 
Journal  of  Hydrology,  Vol  13,  1971,  p  343-348.  6 
ref. 

Descriptors:  "Stochastic  processes,  "Laplaces 
equation,  "Input-Output  analysis.  "Storage, 
"Model  studies.  Probability,  Reservoirs,  Dams. 

A  stochastic  model  of  a  finite  dam  originally 
proposed  by  Miller  with  alternating  input  and  out- 
put was  considered.  Corresponding  to  a  release 
rate  of  unity,  and  the  exponential  nature  of  input 
and  output,  a  renewal  equation  was  set  up  for  the 
probability  frequency  governing  the  water  level 
during  the  first  wet  period.  The  resulting  equation 
was  solved  by  Laplace  Transform  Technique  to 
obtain  the  probability  density  function  governing 
the  time  to  first  emptiness.  The  probability  density 
function  governing  the  water  level  of  the  dam  for 
subsequent  emptiness  was  also  deduced.  (Ligon- 
Cornell) 
W72-04547 

COMPREHENSIVE  ANALYSIS  OF  THE .  AT- 
TLEBORO  WATER  SYSTEM  USING  COM- 
PUTER TECHNIQUES, 

Whitmas  and  Howard.  Inc..  Boston.  Mass. 
For  primary  bibliographic  entry  see  Field  07C. 


W72-04549 

USING  EXPERIMENTAL  MODELS  TO  GUIDE 
DATA  GATHERING, 

General  Electric  Co.,  Santa  Barbara,  Caul.  TEM- 
PO. 

For  primary  bibliographic  entry  see  Field  07B. 
W72-04578 


CONJUNCTIVE  USE  OF  SEA  AND  FRESH 
WATER  RESOURCES:  AN  INTEGER  PRO- 
GRAMMING APPROACH, 

California  Univ.,  Los  Angeles.  Dept.  of  Engineer- 
ing   Systems;    and    North    American    Rockwell 
Corp.,  Los  Angeles,  Calif. 
F  Mobasheri,  V.  S.  Budhraja,  and  F.  E.  Mack. 
Water  Resources  Bulletin,  Vol  7,  No  4,  p  823-830, 
August  1971.  lfig,  11  ref. 

Descriptors:  'Linear  programming,  •Operations 
research,  'Conjunctive  use.  'Economic  feasibili- 
ty, 'Economic  efficiency,  'Reservoir  storage, 
•Desalination,  Water  supply.  Interest  investment 
Identifiers:  'Implicit  enumeration  techniques. 

The  feasibility  of  using  an  0-1  integer  linear  pro 

gramming  technique  for  finding  the  optimum  tim 

ing  and  sizing  of  water  supply  projects  and  lh< 

economic  feasibility  of  certain  desalination  pro 

jecls     was     determined.     The     objective     wa: 

minimization  of  the  present  worth  of  the  lota 

system  cost  for  meeting  water  demand  through  op 

timal    use    of    surface    storage    reservoirs    an< 

desalination  plants.  Two  models  were  examinee 

using  hypothetical  data  and  operations  researcl 

techniques.  The  algorithm  used  for  solving  thes. 

models  is  an  integer  programming  routine  usin 

the  implicit  enumeration  technique.  This  algontht 

proved  adequate  in  solving  the  problems  formu 

lated.  Up  to  200  decision  variables  and  113  coo 

straint  equations  were  programmed  on  the  IB* 

360/90  computer.  From  the  computation  results 

desalination  projects  became  economical  in  tw 

cases:  (1)  when  distance  from  reservoirs  to  d< 

mand  zones  becomes  long,  and  (2)  when  a  srna 

demand  has  to  be  met  and  investment  in  surfac 

projects  is  not  justifiable  (as  in  the  case  of  shoi 

planning    time     horizons).     Results    show    th; 

development  of   desalination   projects   with  te 

years'   active  economic   life  brought   subslanti; 

cost  savings  due  to  the  postponement  of  myes 

ment  in  capital  intensive  surface  reservoir  projec 

which  were  far  from  the  demand  zone.  (Haugl 

Wisconsin) 

W72-04700 


SOME   CONJUNCTIVE   DESALTING   STIDII 
IN  THE  UNITED  KINGDOM, 

The  Water  Research  Association.  Marlow.  (t 

gland);  and  University  of  Wales.  Inst,  of  Sciem 

and  Tech..  Cardiff. 

For  primary  bibliographic  entry  see  Field  06D. 

W72-04701 

A  MATHEMATICAL  MODEL  FOR  EVALL'A 
ING  THE  POTENTIAL  OF  DESALTING, 

Little  (Arthur  D),  Inc..  Cambridge.  Mass.:  ai 

Office  of  Saline  Water.  Washington,  D.C. 

T.  W.  Rothermel.  M.  S.  Sachs,  and  F. 

O'Shaughnessy. 

Water  Resources  Bulletin,  Journal  of  the  Ami 

ican  Water  Resources  Association.  Vol  7,  No  4 

867-877.  August.  1971.  4  fig. 

Descriptors:  'Desalination.  'Computer  mode 
•Forecasting.  'Water  supply,  'Comparative  cos 
Water  demand.  Brackish  water.  Flash  disiillatic 
Reverse  osmosis.  Long-tube  vertical  distillalK 
Electrodialysis. 

The  Office  of  Saline  Water  has  recognized  I 
need  for  a  mathematical  model  to  forecast  the 
ture  potential  of  desalting.  Future  applications 
desalting  will  evolve  from  the  needs  of  ( It  augnv 
tation  of  conventional  sources  in  critical  wa 
\ears.  (2)  arid  parts  of  the  Southwest.  (3)  w» 


90 


WATER  RESOURCES  PLANNING— Field  06 
Evaluation  Process  — Group  6B 


luality  improvements,  (4)  isolated  communities, 
md  (5)  highly  water-efficient  agriculture.  Desalt- 
ng  will  increasingly  be  called  upon  to  maintain  the 
vater  supply-demand  balance.  Modeling  is  the 
>est  way  to  analyze  desalting  potential  in  view  of 
he  uncertainties  involved  in  water  supply  due  to 
lolitical,  legal  and  economic  considerations.  A 
lynamic  simulation  model  has  been  developed  by 
Vithur  D.  Little,  Inc.  to  translate  the  determinants 
if  water  demand  and  supply  into  a  forecast  of 
lesalting  potential.  The  model  projects  needs  for 
lesalting  in  20  hydrologic  regions  of  the  U.  S.  Cur- 
ent  results  indicate  potential  desalting  capacities 
.f  225  MGD  in  1980,  2,250  MGD  in  2000,  and  7,000 
<GD  in  2020.  Improvements  in  desalting 
conomics  will  increase  these  potentials  four  to 
ive  times  by  the  2000-2020  period.  Model  inputs 
nd  results  are  continuing  to  be  refined.  Prelimina- 
y  results  indicate  the  models'  ability  to  produce 
■stinctive  forecasts  and  to  evaluate  the  role  of 
esalting  under  various  future  conditions.  (Haugh- 
Visconsin) 
V72-04703 

IB.  Evaluation  Process 


bility,  "Investigations,  Economics,  Electric  power 
production,  Foreign  projects,  Model  studies, 
Costs,  Tube  turbines,  Dikes,  Mathematical 
models,  Bulb  turbines. 

Identifiers:  *Site  selection,  Canada,  'Bay  of 
Fundy  (Canada),  Sluiceways. 

In  the  Bay  of  Fundy  on  Canada's  east  coast,  an 
area  where  the  world's  most  powerful  tides  are  ex- 
perienced in  bays  and  estuaries  favorable  to 
development  of  tidal  power,  there  is  an  unhar- 
nessed annual  power  potential  of  many  billions  of 
kwhr.  The  Governments  of  Canada,  New  Brun- 
swick, and  Nova  Scotia  authorized  joint  studies  of 
the  technical  and  economic  feasibility  of  develop- 
ing this  potential.  The  major  considerations  in  for- 
mulation of  the  project  are  outlined.  Of  3  sites  con- 
sidered, the  Minas  Basin  site  offers  the  most 
economical  development  of  tidal  power.  The  study 
considered  the  selection  of  the  dike,  powerhouse 
and  sluiceway  structures  and  the  type  and  charac- 
teristics of  the  generating  units.  The  installation 
and  output  optimization  programs  developed  for 
the  studies  are  reviewed,  and  the  costs  and 
economic  merits  of  Fundy  tidal  power  discussed. 
(USBR) 
W72-04114 


Identifiers:  Nuclear  power. 

Total  energy  consumption  in  the  United  States  in- 
creased more  rapidly  during  the  1960's  than  in  any 
other  decade.  Per  capita  energy  consumption  con- 
tinued to  increase;  growth  in  electricity  consump- 
tion exceeded  total  energy  consumption  both  ab- 
solutely and  on  a  per  capita  basis.  No  significant 
change  occurred  over  the  decade  in  the  relative 
proportion  of  total  consumption  by  the  consuming 
sectors,  although,  the  electric  utility  industry's  use 
of  fossil  fuels  increased  most  rapidly.  The 
household  and  commercial  sector  experienced  the 
fastest  growth  in  electricity  consumption.  There 
was  no  significant  change  in  the  pattern  of  inputs 
by  primary  energy  source  during  the  decade. 
Within  the  electricity  generation  sector,  the  pro- 
portion of  hydro  and  coal  in  the  total  declined, 
while  that  of  oil,  gas,  and  nuclear  increased,  and 
the  absolute  quantities  of  all  primary  energy  inputs 
to  this  sector  increased.  Continued  pressure  for 
environmental  preservation  will  result  in  increased 
fuel  and  energy  source  costs,  which  could  signifi- 
cantly affect  the  economic  growth  of  the  United 
States  and  its  position  in  world  commerce. 
(USBR) 
W72-04116 


ROSPECTS  FOR  THE  UTILIZATION  OF  THE 
INIQUE  WATER-POWER  RESOURCES  OF 
HE  ANGARA  AND  ENISEI, 

.  A  Terman. 

lydrotechnical  Construction,   No   1,  p   1-7,  Jan 

971. 7  p,  5  fig,  7  tab. 

lescriptors:  Foreign  projects,  Hydroelectric 
ower,  'Hydroelectric  powerplants,  'Hydroelec- 
ric  resources.  Reservoirs,  Storage  capacity, 
owerplants,  Production,  Power,  Power  in- 
:rchange,  Power  system  operations,  Planning, 
Economics,  *River  basin  development, 
ienlifiers:  'Enisei  River  (USSR),  Siberia,  Indus- 
ial  development,  USSR,  River  cascade  systems. 

he  Enisei  River  is  the  most  powerful  river  in  the 
ISSR  and  has  the  largest  streamflow.  The  mean 
nnual  runoff  is  623  km  cubed;  power  potential  is 
bout  160  billion  kwhr,  and  the  water  power 
:sources  of  the  entire  basin  are  approximately 
00  billion  kwhr  per  year.  The  principal  power- 
roducing  rivers  of  the  Enisei  Basin  are  the  Enisei 
roper  and  its  main  tributaries,  the  Angara,  and 
lizhnyaya-Tunguska.  On  these  rivers  and  3  tribu- 
iries  of  the  Enisei,  17  hydroelectric  stations  with 
total  capacity  of  more  than  60  million  kw  and  a 
roduction  of  274  billion  kwhr  could  be  con- 
ducted. Stations  with  a  total  capacity  of  22.4  mil- 
on  kw  and  a  production  of  95  billion  kwhr  have 
een  or  are  being  constructed.  The  large  capacities 
f  the  hydroelectric  stations  in  the  Enisei  Basin 
re  possible  because  of  favorable  natural  condi- 
ons:  the  large  flows  of  the  rivers  and  the 
eomorphological  structure  of  the  valleys,  per- 
suing high  dam  construction  with  large  capacity 
iservoirs.  Hydroelectric  plants  and  their  con- 
ibution  to  the  industrial  development  of  the  re- 
ion  are  discussed.  (USBR) 
/72-04111 


HE  POTENTIAL  IMPACT  OF  ENVIRONMEN- 

AL  PROVISIONS  UPON  ELECTRIC  UTILITY 

YSTEMS  COSTS, 

ederal  Power  Commission,  Washington,  D.C. 

or  primary  bibliographic  entry  see  Field  06G. 

/72-04I13 


ECENT  TIDAL  POWER  INVESTIGATIONS  IN 
HE  BAY  OF  FUNDY, 

'epartment  of  Energy,  Mines  and  Resources,  Ot- 

iwa  (Ontario). 

•H.Clark. 

aper   2.2-55,    8th    World    Energy    Conference, 

ucharest,  Romania,  June-July  1971.  20  p,  5  fig,  I 

ib,  lOref. 

'escriptors:   'Tidal  energy,   'Tidal  powerplants, 
idal  hydraulics.  Project  planning,  Project  feasi- 


MARKETING,  GENERATION  AND  TRANSMIS- 
SION ASPECTS  OF  A  BAY  OF  FUNDY  TIDAL 
POWER  DEVELOPMENT, 

National  Energy  Board,  Ottawa  (Ontario). 

A.  N.  Karas. 

Paper    2.2-35,    8th    World    Energy    Conference 

Bucharest,  Romania,  June-July  1971.  20  p,  6  fig,  5 

tab. 

Descriptors:  'Tidal  energy,  'Tidal  powerplants, 
'Electric  power  production,  Project  feasibility, 
Transmission  (Electrical),  Project  planning,  Power 
marketing,  Foreign  projects,  Peak  power, 
Economics,  Forecasting,  Costs. 
Identifiers:  Canada,  'Bay  of  Fundy  (Canada),  In- 
terconnected systems.  Load  centers. 

The  Bay  of  Fundy  on  Canada's  east  coast, 
bounded  by  the  Provinces  of  New  Brunswick  on 
the  west  and  Nova  Scotia  on  the  east,  experiences 
one  of  the  world's  largest  tide  ranges.  This,  cou- 
pled with  favorable  topography,  provides  a  poten- 
tial for  power  generation  estimated  in  the 
thousands  of  megawatts.  The  Governments  of 
Canada,  New  Brunswick,  and  Nova  Scotia  jointly 
agreed  to  conduct  studies  of  the  economic  and 
technical  feasibility  of  tidal  power  developments 
in  the  Bay  of  Fundy.  Use  of  the  electric  power  out- 
put of  one  of  the  large  tidal  power  sites  is 
discussed.  The  development  is  assumed  to  be  a 
single  basin,  double  effect  plant.  Studies  show 
how  such  a  large  development,  having  an  installed 
capacity  of  approximately  3500  mw,  could  be  used 
to  supply  both  local  and  export  markets  by  means 
of  an  interconnecting  transmission  system.  The 
generation  characteristics  of  the  tidal  plant  are 
discussed  for  2  different  modes  of  operation:  one 
designed  for  peak  power  output,  the  other  for 
energy  production.  The  transmission  facilities 
necessary  to  transmit  tidal  power  to  load  centers 
and  their  costs,  are  discussed.  (USBR) 
W72-04115 


ENERGY  CONSUMPTION  IN  THE  UNITED 
STATES:  TRENDS  AND  PROBLEM  AREAS, 

National       Economic       Research       Associates, 

Washington,  D.C. 

B.  C.  Netschert. 

Paper    1.6-27,    8th    World    Energy    Conference, 

Bucharest.  Romania,  June-July  1971.  20  p,  9  tab, 

22  ref. 

Descriptors:  'Energy,  Electric  power,  'Consump- 
tion, 'Economics,  Coal,  Economic  growth,  Gross 
national  product.  Electric  power  industry,  Fossil 
fuels,  Industrial  development.  Hydroelectric 
power.  Bibliographies,  Environmental  effects. 
Ecology,  Population  growth,  United  States,  Natu- 
ral gas.  Pollution  control.  Thermal  pollution. 
Forecasting. 


DEVELOPMENT  AND  EVALUATION  OF 
CITIZEN  PARTICIPATION  TECHNIQUES  FOR 
INLAND  LAKE  AND  SHORELAND  MANAGE- 
MENT, 

Huron  River  Watershed  Council,  Ann  Arbor, 
Mich. 

J.  K.  Fulton. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-206  689,  S3. 00  in  paper  copy, 
S0.95  in  microfiche.  Completion  Report, 
December  1971.  43  p,  7  ref,  6  append.  OWRR  C- 
1874  (No  3174)  (3). 

Descriptors:  'Lakes,  'Lake  shores,  'Planning, 
Community  development,  Social  aspects,  Political 
aspects,  Land  use,  Governments,  Education, 
Michigan. 

Identifiers:  'Public  participation,  'Citizen  in- 
volvement, Mailed  contact-response,  Two  way 
communication,  Property  owners,  'Huron  River 
watershed  (Mich). 

Each  property  owner  in  five  inland  lake  communi- 
ties was  invited  to  participate  in  a  mailed  contact- 
response  program.  One  part  involved  response 
forms'  from  citizens  that  pertained  to  their 
opinions  of  the  seriousness  of  problems  and  the 
importance  of  the  benefits  of  living  in  the  lake 
community.  The  other  part  consisted  of  factual  in- 
formation prepared  by  the  staff  of  the  project  in- 
cluding Inland  Lakes:  Analysis  and  Action'  and 
Inland  Lakes:  Reference  Handbook'.  A  two  way 
flow  of  information  was  established.  60%  of  all 
property  owners  accepted  the  initial  invitation  to 
participate.  The  problems  and  benefits  varied  from 
community  to  community.  Problems  ranked  high 
in  all  communities  were  algae  and  aquatic  weeds, 
mosquitoes,  boating  control,  and  high  property 
taxes.  Tests  measuring  the  factual  knowledge  of 
citizens  before  and  after  exposure  to  the  materials 
and  methods  indicated  an  increase  occurred.  This, 
combined  with  the  relatively  high  participation 
rate  and  positive  evaluation  of  the  program  by  the 
participants,  indicates  that  the  technique  is  worthy 
of  further  testing  and  broader  application  as  a 
method  of  resource  management  and  community 
problem  solving.  Suggestions  for  program  im- 
provement are  offered. 
W72-04122 


THE  FLOOD  PLAIN  AS  A  RESIDENTIAL  CHO- 
ICE-RESIDENT ATTITUDES  AND  PERCEP- 
TIONS AND  THEIR  IMPLICATIONS  TO 
FLOOD  PLAIN  MANAGEMENT  POLICY, 

Georgia  Inst,  of  Tech.,  Atlanta.  Environmental 
Resources  Center. 

L.  D.  James,  E.  A.  Laurent,  and  D.  W.  Hill. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-206  424,  $6.00  in  paper  copy, 
S0.95    in    microfiche.    Completion    Report    ERC- 
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0671  October  1971.  288  p,  3  fig,  42  tab,  4  append. 
OWRRCcl786(No3167)(l). 

Descriptors:  'Flood  plains,  'Watershed  manage- 
ment, 'Attitudes,  'Public  behavior,  'Decision 
making,  'Land  use,  Hazards,  Political  constraints, 
Social  values,  Urbanization,  Local  governments, 
Institutional  constraints,  Water  resources 
development,  Flood  plain  zoning,  Georgia,  Water 
management  (Applied). 

Identifiers.  'Peachtree  Creek,  'Atlanta  (Geo), 
♦Hazard  perception. 

Various  levels  of  decision  making  affecting  settle- 
ment in  flood  plains  are  analyzed  from  the  view- 
points of  individuals  seeking  a  residential  location, 
individuals  engaged  in  land  development  and  con- 
struction activity,  and  individuals  charged  with 
forming  and  implementing  public  flood  control 
policy  at  various  levels  of  government.  A  concep- 
tual model  is  presented  of  factors  influencing  how 
individuals  select  a  residential  location,  react  to 
flood  experiences,  and  pressure  for  government 
help.  Information  was  collected  and  analyzed  from 
a  randomly  selected,  geographically  stratified 
sample  of  175  residents  in  the  Peachtree  Creek 
watershed  in  metropolitan  Atlanta,  Georgia.  A 
number  of  implications  with  respect  to  flood  plain 
management  policy  result  from  the  study.  When 
people  are  willing  to  endure  frequent  floods  to 
enjoy  other  advantages  of  living  in  an  area,  a  pol- 
icy that  automatically  prohibits  them  from  doing 
so  needs  to  be  critically  reviewed.  Basic  dif- 
ferences between  the  type  of  people  who 
knowingly  risk  flood  hazards  and  the  type  who 
move  onto  flood  plains  unaware  of  the  danger  are 
outlined.  These  differences  are  discussed  in  the 
context  of  the  differences  in  information  that  peo- 
ple in  the  two  groups  must  be  supplied  to  influence 
their  location  decisions.  (See  also  W72-04125  thru 
W72-04127)  (Conway-Georgia  Tech) 
W72-04124 


REMEDIAL  FLOOD  PLAIN  MANAGEMENT  AS 
THE  FOCUS  FOR  AN  EXPERIMENT  IN  INTER- 
DISCIPLINARY TEAM  RESEARCH, 

Georgia   Inst,  of  Tech.,   Atlanta.   Environmental 
Resources  Center. 
L.  D.  James. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-206  425,  S3.00  in  paper  copy. 
SO  95  in  microfiche.  Completion  Report  ERC- 
0771,  October  1971.  76  p,  3  tab.  OWRR  C-1786  (No 
3167)  (2). 

Descriptors:  'Flood  plains,  'Watershed  manage- 
ment, 'Research  administration,  'Methodology. 
'Research  organization.  Research  and  develop- 
ment. Water  resources  development.  Educational 
institutions.  Resources  planning.  Leadership, 
Georgia. 
Identifiers:  'Interdisciplinary  research. 

Interdisciplinary  research  conducted  in  a  Univer- 
sity setting  is  explored  for  ways  of  making  it  more 
effective.  A  research  team  comprised  of  people 
from  six  disciplines  was  organized  to  develop  an 
approach  for  prescribing  effective  remedial  and 
preventive  flood  plain  management  to  alleviate  the 
consequences  of  flooding  on  small  urban  water- 
ways. After  its  research  experience  the  team  made 
27  specific  recommendations  in  order  to  help  sub- 
sequent teams  to  be  more  successful.  Key  recom- 
mendations are  that  team  members  be  recruited 
who  are  problem  oriented  but  who  have  sufficient 
discipline  focus  to  make  meaningful  contributions, 
that  administration  of  a  project  not  be  lied  to  any 
specific  discipline,  that  a  core  staff  within  the  ad- 
ministrative unit  be  organized  to  keep  the  team 
moving,  that  viable  research  assignments  be  given 
each  team  member  early  in  the  total  effort,  that  the 
duties  of  each  team  member  be  clearly  defined, 
and  that  support  from  the  university  hierarchy  and 
community  be  developed.  The  report  is  an  evalua- 
tion of  the  team  experience  made  by  a  non-partici- 
pant in  the  initial  interdisciplinary  effort.  (See  also 
W72-04124)  (Conway-Georgia  Tech) 
W72-04125 


THE  EFFECTS  OF  LAND  USE  CHANGE  ON 
THE  HYDROLOGY  OF  AN  URBAN 
WATERSHED, 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Civil 
Engineering. 
J.  R.  Wallace. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-206  426,  S3.00  in  paper  copy, 
S0.95  in  microfiche.  Environmental  Resources 
Center,  Georgia  Institute  of  Technology,  Comple- 
tion Report  ERC-0871,  October  1971.  66  p,  30  fig, 
3  tab,  25  ref.  OWRR  C-1786  (No  3167)  (3). 

Descriptors:  'Watershed  management,  'Urban 
watershed,  'Urbanization,  'Land  use,  'Urban 
land  management.  Flood  plain  management. 
Watershed  management.  Storm  runoff.  Rainfall. 
Peak  flow.  Flood  control.  Georgia. 
Identifiers:  'Peachtree  Creek  (Geo),  'Nancy 
Creek  (Geo),  'Atlanta  (Geo). 

Historical  changes  in  the  pattern  of  land  use  and 
the  effect  of  these  changes  on  floods  along 
Peachtree  and  Nancy  Creeks,  streams  flowing 
through  metropolitan  Atlanta,  Georgia,  are 
analyzed  and  discussed.  Land-use  patterns  in  the 
watershed  were  determined  at  several  points  in 
time.  Rainfall  and  runoff  data  were  analyzed  to 
determine  the  changes  in  hydrologic  charac- 
teristics of  the  watershed  effected  by  the  changes 
in  land  use.  Clearly,  urbanization  was  found  to  af- 
fect the  seasonal  distribution  of  runoff.  Overall, 
the  study  shows  that  urbanization  of  the 
watershed  has  increased  storm  runoff  in  the  dry 
months,  decreased  base  flow  in  the  wet  months 
and  significantly  increased  the  peak  runoff  from 
summer  storms.  The  trend,  if  continued,  may 
result  in  summer  flood  peaks  as  large  as  those 
which  have  occurred  hisloricallv  in  the  winter  and 
spring  months.  (See  also  W72-04124)  (Conway- 
Georgia  Tech) 
W72-04126 

THE  PEACHTREE  CREEK  WATERSHED  AS  A 
CASE  HISTORY  IN  URBAN  FLOOD  PLAIN 
DEVELOPMENT, 

Georgia  Inst,  of  Tech.,  Atlanta.  Environmental 
Resources  Center. 

L.  D.  James,  G.  J.  Kelnhofer,  G.  R.  Elmore,  and  E. 
A.  Laurent. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-206  427.  S3.00  in  paper  copy. 
SO  95  in  microfiche.  Completion  Report  ERC- 
0971.  October  1971.  83  p.  3  fig.  1  tab.  OWRR  C- 
1786  (No  3167)  (4). 

Descriptors:  'Flood  plains,  'Watershed  manage- 
ment. 'Urbanization.  'Public  behavior.  'At- 
titudes, 'Urban  sociology.  City  planning.  Political 
constraints.  Social  values.  Decision  making.  In- 
stitutional constraints.  Local  governments.  Flood 
plain  zoning.  Water  resources  development.  Geor- 
gia. 
Identifiers:  "Peachtree  Creek,  'Atlanta  (Geo). 

Historical  development  in  the  Peachtree  Creek 
flood  plain  and  watershed,  metropolitan  Atlanta. 
Georgia,  and  the  reactions  of  planning  officials, 
changes  in  water  quality  and  land  values  are 
analyzed  to  ascertain  the  implications  of  historical 
experience  for  improved  flood  plain  management 
policy.  The  report  presents  (1)  the  historical 
sequences  and  causes  and  the  role  of  governing  of- 
ficials in  influencing  development  in  the  w  atershed 
from  the  time  of  earliest  settlement,  stressing 
flood  plain  development,  (2)  analysis  of  the  rela- 
tive values  of  undeveloped  lots  on  and  off  the 
flood  plain  and  discusses  the  extent  to  which  ob- 
served differences  are  caused  by  expected  flood 
damages  as  opposed  to  differences  in  other  re- 
sidential choice  factors,  and  (3)  changes  in  stream 
water  quality  associated  with  urbanization  and  as- 
sesses the  magnitude  of  the  problem  created  by 
storm  water  washing  of  urban  areas  even  if  no 
sanitarv  sewer  effluent  is  discharged  directly  into 
the  stream.  Implications  for  formulating  a  more  ef- 
fective flood-plain  policy  are  discussed  and 
generally  show  that  since  management  programs 
deal     with     people,     multiple     management    ap- 


proaches are  needed  to  communicate  effectively 
with  each  individual  in  an  area.  (See  also  W72- 
04124)  (Conway-Georgia  Tech) 
W72-04127 


OPTIMAL  CAPITAL  INVESTMENT  IN  THE 
EXPANSION  OF  AN  EXISTING  WATER 
RESOURCES  SYSTEMS, 

Texas  Univ.,  Austin.  Dept.  of  Chemical  Engineer- 
ing. 

D.  T.  O'Laoghaire,  and  D.  M.  Himmelblau. 
Water  Resources  Bulletin,  Vol.  7,  No.  6,  p  1194- 
1209,  December  1971.  5  fig,  1  tab,  14  ref. 

Descriptors:   'Optimization,  'Optimum  develop- 
ment    plans,     'Operations     research,     'Water 
resources,  'Capital,  'Capital  costs.  Cost  analysis. 
Networks. 
Identifiers:  Branch  and  bound. 

A  new  algorithm  was  described  for  finding  the  op- 
timal expansion  policy  of  a  water  resources 
system.  Two  commonly  made  premises  were  used: 
the  system  had  (a)  a  deterministic  hydrology  and 
(b)  a  prespecified  series  of  demands.  The  optimal 
expansion  of  a  realistic  water  resources  system  to 
meet  an  increasing  demand  for  municipal  and  in- 
dustrial use.  irrigation,  energy  and  recreation  over 
a  planning  horizon  of  T  years  was  investigated.  A 
number  of  possible  dam  sites  were  available  for 
the  further  regulation  of  river  (canal)  flows  in  the 
basin  and/or  the  regulation  of  imported  w  aters  into 
the  basin.  To  maximize,  over  the  set  of  alternative 
projects,  the  sum  of  discounted  present  value  of 
net  earnings  subject  to  the  demands  and  various 
institutional,  physical  and  budgetary  limits,  an  op- 
timization problem  (Problem  I)  was  formed  as  an 
0-1  mixed  integer  programming  problem  and  was 
decomposed  into  the  set  of  all  feasible  combina- 
tions (Problem  II).  The  economic  return  was  deter- 
mined for  each  combination  (Problem  III). 
Problem  II  was  solved  by  a  branch  and  bound 
procedure  which  selected  each  feasible  combina- 
tion of  dams  w  hile  the  optimal  return  for  each  such 
combination  (Problem  III)  was  found  by  a  network 
analysis  code  ( Ligon-Cornell) 
W72-04157 


BIOPHYSICAL  ENVIRONMENT  AND  HI  MAN 
BEHAVIOR:  LINKAGES  AND  FEEDBACK 
SYSTEMS, 

Wisconsin  Univ  .  Green  Bay. 

A.  E.  Bedrosian,  J.  E.  Berry.  J.  W.  Kolka.  and  T. 

W.  Thompson 

Presented  at  Proceedings  of  the  Symposium  on 

Environmental  Qualilv  and  Social  Responsibility, 

Green  Bay,  Wisconsin.  April  22.  1971.  8  p.  4  fig 

OWRR  B-046-WIS  (3). 

Descriptors:  "Management.  Economics.  "Model 
studies,  "Resource  development.  Political  aspects. 
•Decision  making.  Planning.  Social  aspects.  En- 
vironment. 

Identifiers:  "Interdisciplinary  approach.  "In- 
tegrated systems.  Environmental  quality 

The  inadequacies  of  three  models  conceptualizing 
resource  management  decisions  are  reviewed.  A 
fourth  model  incorporating  environmental  factors, 
economic  activity,  and  legal-political  forces  is 
proposed.  An  unrestrained  market'  model  is 
reviewed  and  dismissed  for  its  grossly  inadequate 
treatment  of  environmental  qualin  An  agenc\ 
control'  model  protecting  environmental  quality  ii 
explored,  but  judged  deficient  because  of  its  sim 
plistic  treatment  of  legal-political  constraints  im 
posed  by  agencies  on  economic  activit)  A  review 
of  an  'economics  versus  environment'  mode 
shows  improvement  over  the  previous  models 
While  it  accounts  for  economic  factors  and  en 
vironmental  quality,  it  naively  pits  economic  wel 
being  against  environmental  quality  and  fails  to  in 
elude  linkages  between  environmental  quality  am 
economic  health.  It  is  faulted  further  b\  treatmen 
of  legal-political  forces  as  rigid  constraints,  rathe 
than  integral  parts  of  the  svstem  Finalh .  an  'in 
tegrated'     model     is     proposed     to     provide 
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amework  for  formulating  resource  management 
rategies.  Although  it  needs  refinement,  it 
smedies  deficiencies  of  previous  models.  Treat- 
ig  legal  and  political  forces  as  integral  parts  of  the 
astern,  it  links  economic  externalities  with  the 
atural  environment.  It  integrates  legal-political, 
:onomic,  and  environmental  parameters  in  a 
/stem  that  produces  a  variety  of  management  al- 
rnatives  rather  than  single  yes-no  decisions. 
lusbeck-Wisconsin) 
'72-04291 


BE  LAKE  NOQUEBAY  PROJECT:  REPORT 
N  THE  FIRST  PHASE  IN  A  MULTI-DISCIPL- 
JARY  STUDY  OF  A  RECREATIONAL  LAKE, 

isconsin  Univ.,  Green  Bay. 

W.  Thompson,  A.  J.  Bedrosian,  J.  E.  Berry,  W. 
.  Bennett,  and  R.  B.  Ditton. 
eport  to  the  Marinette  County  Board  of  Super- 
sors,  October  1970.  8  p.  OWRR  B-046-WIS  (4). 

escriptors:  'Watershed  management,  "Recrea- 
)n,  "Eutrophication,  Wisconsin,  Lakes,  Water 
lality,  Political  aspects,  Water  law,  Social 
pects. 

entifiers:  "Interdisciplinary  study,  "Survey  re- 
>rt,  Water  milfoil,  Swimmer's  itch,  Myriophyl- 
m  heterophyllum,  Lake  Noquebay,  Marinette 
Dunty  (Wis). 

le  first  phase  in  a  study  of  Lake  Noquebay 
isigned  to  develop  and  demonstrate  an  action 
ogram  in  watershed  management  is  described, 
le  preliminary  phase  was  designed  to  obtain 
ickground  information  on  the  Lake  Noquebay 
atershed  in  order  to  isolate  management 
oblems  and  their  causes.  Areas  considered  were: 
)  swimmer's  itch;  (2)  a  reported  high  degree  of 
itrophication;  (3)  the  impact  and  importance  of 
creation  in  Marinette  County  and  on  Lake 
oquebay;  and  (4)  legal  and  political  considera- 
>ns  of  lake  management  in  Marinette  County.  It 
as  concluded  that  Lake  Noquebay's  waters  were 
it  eutrophic,  judged  by  chemical  and  biological 
iteria.  Swimmer's  itch  was  not  a  problem  during 
e  summer  of  1970,  although  a  potential  problem 
as  posed  by  excessive  growths  of  Myriophyllum 
terophyllum  in  three  areas  of  the  lake.  The 
urist  industry  was  faced  with  the  problems  of 
asonality  and  marginal  operations.  Vitrually  all 
pes  of  water-based  recreation  took  place  on 
ike  Noquebay,  contributing  significantly  to  the 
)unty's  economy.  Legal-political  considerations 
volved  in  assuring  the  health  of  the  lake  were 
und  to  be  complicated  due  to  the  fragmentation 
control  among  agencies.  These  problem  areas 
11  be  considered  in  future  studies  in  order  to 
aluate  alternative  management  strategies. 
ichards-Wisconsin) 
72-04293 


*l  APPROACH  TO  STUDIES  OF  EUTROPHI- 
VTION, 

isconsin  Univ.,  Green  Bay. 
E.  Bedrosian,  J.  E.  Berry,  J.  W.  Kolka,  and  T. 
Thompson. 

per  presented  at  the  Annual  Meeting  of  the 
isconsin  Academy  of  Sciences,  Arts  and  Let- 
rs,  Milwaukee,  Wisconsin,  May  1971.  5  p. 
WRRB-046-WIS<2). 

:scriptors:  "Eutrophication,  "Water  quality, 
creation,  Resources,  Wisconsin,  Lakes. 
Watershed  management. 

entifiers:  "Interdisciplinary  approach.  Problem 
iented  research,  Swimmer's  itch.  Water  milfoil, 
ike  Noquebay,  Marinette  County  (Wis). 

ie  need  for,  and  problems  encountered  in  an  in- 
disciplinary  research  project  designed  to 
velop  and  demonstrate  an  action  program  in 
itershed  management  on  a  recreational  lake  are 
•cussed.  Land  sale  activity,  a  proliferation  of 
uatic  weeds  and  swimmer's  itch  provided 
idence  of  accelerated  eutrophication.  The  com- 
;xity  of  the  problem  demanded  an  interdiscipli- 
ry  effort.  To  illustrate  this  point,  the  continued 


proliferation  of  water  milfoil  on  Lake  Noquebay 
would  seriously  reduce  the  recreational  potential 
of  the  lakeand,  as  a  result,  a  decline  of  property 
values  and  tourism  would  ensue.  This  in  turn  could 
spawn  attempts  to  improve  the  lake  in  the  form  of 
legal  restraints  and  chemical  and/or  mechanical 
weed  control.  The  role  of  coordinator  is  vital  to  the 
development  of  integrated  research.  He  must 
foster  and  maintain  a  spirit  of  cooperation  and 
group  effort,  team  scrutiny  and  refinement  of 
design,  effective  interdisciplinary  communication, 
and  sampling  techniques  designed  to  satisfy  the 
needs  of  all  members.  Beyond  the  immediate  goals 
is  the  hope  of  creating  an  effective  model  which 
will  extend  the  concept  of  an  ecosystem  beyond  its 
current  biological  boundaries  into  the  social  en- 
vironment. (Richards-Wisconsin) 
W72-04294 


AN  ANALYSIS  OF  THE  RELATIONSHIP 
BETWEEN  STREAM  WATER  QUALITY  AND 
REGIONAL  INCOME  GENERATED  BY 
WATER-ORIENTED  RECREATIONISTS, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Economics. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-04351 


NATIONWIDE  STUDY  OF  HIGH  MUNICIPAL 
WATER  RATES, 

Buttenheim  Publishing  Corp.,  Pittsfield,  Mass. 
For  primary  bibliographic  entry  see  Field  03A. 
W72-04355 


ECONOMIC  AND  INSTITUTIONAL  ANALYSIS 
OF  WASTEWATER  RECLAMATION  AND 
REUSE  PROJECTS, 

Leeds,  Hill  and  Jewett,  Inc.,  San  Francisco,  Calif. 
For  primary  bibliographic  entry  see  Field  05D. 

W72-04420 


EVALUATION  OF  RECREATIONAL  AND  CUL- 
TURAL BENEFITS  OF  ESTUARINE  USE  IN  AN 
URBAN  SETTING, 

Hofstra  Univ.,  Hempstead,  N.Y.  Center  for  Busi- 
ness and  Urban  Research. 
A.  M.  Levenson. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-206  515,  S3.00  in  paper  copy, 
S0.95  in  microfiche.  1971.  121  p,  1  fig,  13  tab,  81 
ref,  4  append.  OWWRC-1818  (No.  3171)  (1). 

Descriptors:  "Estuaries,  "Estuarine  environment, 
"Recreation,  "Evaluation,  "Boating,  "Fishing, 
"Estimated  benefits,  Creel  census,  Marinas,  De- 
mand, Elasticity  of  demand,  Expenditures,  Mar- 
ginal utility.  Market  value,  Competitive  prices. 
Monopoly,  Welfare  (Economics),  New  York. 
Identifiers:  "Hempstead,  Nassau  County,  N.Y., 
Consumers'  surplus,  Differential  land  values, 
Value  of  recreation. 

The  value  of  the  recreational  uses  of  the  Hemp- 
stead Estuary  to  the  residents  of  the  Town  of 
Hempstead  is  derived.  This  estimate  has  two 
major  components.  The  first  is  the  consumers' 
surplus  which  accrues  to  those  utilizing  the  estua- 
ry for  fishing  and  boating,  the  major  recreational 
activities  in  the  estuary;  this  is  derived  from 
econometric  demand  equations  for  these  activi- 
ties. The  second  component  of  the  value  of  annual 
services  of  the  estuary  is  derived  by  calculating 
the  differential  in  land  values  of  land  located  on 
the  estuary  over  nearby  comparable  parcels  not  on 
the  estuary.  This  capital  value  is  converted  to  an 
annual  value-flow  of  services  of  the  estuary  by  use 
of  an  appropriate  discount  rate.  The  various 
methods  available  for  measuring  values  of  the  ser- 
vices of  recreational  sites  are  discussed.  The  land 
value-differential  method,  it  is  believed,  has  great 
merit  in  that  the  prices  involved  are  determined  in 
actual  markets.  A  number  of  additional  quantita- 
tive and  qualitative  measures  of  demand  for  use  of 
the  estuary,  as  well  as  an  estimate  of  demand  rela- 
tive to  capacity,  are  included. 
W72-04421 


MANAGEMENT       OF      OPTIMUM       WATER 
QUALITY  IN  A  STREAM, 

Kansas  State  Univ.,  Manhattan.  Dept.  of  Chemi- 
cal Engineering. 
For  primary  bibliographic  entry  see  Field  05B. 

W72-04545 


FOREIGN  DEEPWATER  PORT  DEVELOP- 
MENT (THREE  VOLUMES), 

Little  (Arthur  D.),  Inc.,  Cambridge,  Mass. 
B.  L.  de  Frondeville,  J.  L.  Goodier,  M.  C.  Huston, 
and  B.  M.  Putnam. 

Army  Engineer  Institute  for  Water  Resources  Re- 
port 71-11,  December  1971 ,  800  p. 

Descriptors:  "Planning,  "Water  resources 
development,  "Harbors,  "Environmental  effect, 
"Economics,  Docks,  Transportation,  Channels, 
Cost  sharing,  Evaluation. 

Identifiers:  "Deep  water  ports,  "Terminals,  "Port 
development,  "Planning  techniques. 

The  economic  advantages  of  large  scale  ocean  car- 
riers of  oil  and  ores  have  developed  considerable 
pressure  for  the  development  of  a  number  of  deep 
ports  in  the  United  States  providing  drafts  in  ex- 
cess of  60  feet.  This  report  is  a  study  of  selected 
foreign  harbors  (and  off-shore  loading  and  unload- 
ing facilities)  where  the  experience  was  judged  to 
be  relevant  to  the  U.S.  situation.  Specifically,  the 
decision  process  leading  to  deep  port  development 
is  examined,  difficulties  met  and  solved  in  con- 
struction and  operation,  and  the  relation  between 
anticipations  and  experience  are  documented.  Im- 
pacts on  national  economic  policy,  regional 
development  objectives  and  environmental  factors 
are  discussed. 
W72-04553 


ATTITUDES,  ASSESSMENTS,  AND  ACTION, 

Oregon    State   Univ.,    Corvallis.    School   of   En- 
gineering. 

For  primary  bibliographic  entry  see  Field  05G. 
W72-04563 


INTERBASIN     TRANSFERS:     DO     WE     NEED 
THEM, 

Colorado  Univ.,  Boulder.  Dept.  of  Economics. 
For  primary  bibliographic  entry  see  Field  03B. 
W72-04692 


POTENTIALS  FOR  REUSE  OF  WASTEWATER 
IN  NORTH  CENTRAL  TEXAS, 

California  Inst,  of  Tech.,  Pasadena.  W.  M.  Keck 

Lab.     of     Engineering     Materials;     and     Camp, 

Dresser,  McKee,  Boston,  Mass. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-04695 


6C.  Cost  Allocation,  Cost  Sharing, 
Pricing/Repayment 


ECONOMIC  APPRAISAL  OF  IRRIGATION 
SYSTEMS  FOR  THE  GREEN  RIVER  BASIN, 
WYOMING, 

Wyoming   Univ.,    Laramie.   Div.   of  Agricultural 

Economics. 

For  primary  bibliographic  entry  see  Field  03F. 

W72-04119 


WHOLESALE  COST  ASPECTS  OF  WATER 
SUPPLY, 

California  State  Dept.  of  Water  Resources,  Sacre- 
mento. 
A.  R.Golze. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol  60,  No  12,  p  1367-1376,  December  1968.  1 
fig,  1  tab. 

Descriptors:  "Water  supply,  "Resource  develop- 
ment, "Resources,  "Costs,  Financing. 
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With  population  expansion  and  increased  per 
capita  water  consumption  in  recent  years,  the  cost 
of  water  has  become  the  key  to  continued  develop- 
ment of  many  areas,  particularly  the  semiarid 
west.  The  wholesale  cost  of  water  is  defined  as  the 
cost  of  developing  and  bringing  an  adequate 
supply  of  potable  water  to  an  area  of  use.  Ex- 
cluded are  the  costs  of  local  delivery  systems,  in- 
cluding regulating  reservoirs,  pumping  plants,  and 
customer  service  lines.  The  California  Water  Pro- 
ject came  into  existence  because  75  percent  of  the 
state's  precipitation  occurs  north  of  the  latitude  of 
San  Francisco  while  70  percent  of  water  use  is 
south  of  that  latitude.  The  legislature  provided 
funds  for  an  investigation  in  1948.  In  1955  a  report 
was  submitted  which  showed  The  Feather  River 
Project  had  engineering  and  financial  feasibility. 
Construction  began  in  May  1957.  Cost  of  the  pro- 
ject water  is  a  combination  of  capital  costs,  includ- 
ing financing  costs  and  operation  and  maintenance 
costs.  Capital  costs  estimated  on  basis  of  prelimi- 
nary plans  used  to  support  authorization  for  con- 
struction are  revised  and  published  annually  as 
construction  progresses.  The  state  has  executed 
contracts  with  31  water  service  contractors  for 
delivery  of  4,230,000  acre-ft  annually.  Wholesale 
costs  include  a  unit  commodity  charge,  and  a 
transportation  charge  which  is  essentially  a  charge 
for  use  of  facilities.  Funds  for  construction 
through  1971  have  been  derived  from  general 
obligation  bonds.  The  water  cost  plan  assures  the 
recovery  of  all  reimbursable  expenditures  and  is 
sensitive  to  increasing  costs,  permitting  the  owner 
of  a  system  to  finance  rising  labor  and  other  costs 
so  that  the  system  is  properly  maintained.  (Bean- 
AWWA) 
W72-04250 


PROJECTED  WASTEWATER  TREATMENT 
COSTS  IN  THE  ORGANIC  CHEMICALS  IN- 
DUSTRY (UPDATED). 

Datagraphics,  Inc.,  Pittsburgh,  Pa. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-04297 


A  COMPILATION  OF  COST  INFORMATION 
FOR  CONVENTIONAL  AND  ADVANCED 
WASTEWATER  TREATMENT  PLANTS  AND 
PROCESSES, 

Federal  Water  Pollution  Control  Administration, 

Cincinnati,  Ohio.  Water  Research  Lab. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-04298 


AN  ANALYSIS  OF  THE  RELATIONSHIP 
BETWEEN  STREAM  WATER  QUALITY  AND 
REGIONAL  INCOME  GENERATED  BY 
WATER-ORIENTED  RECREATIONISTS, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Economics. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-04351 


ECONOMIC  AND  INSTITUTIONAL  ANALYSIS 
OF  WASTEWATER  RECLAMATION  AND 
REUSE  PROJECTS, 

Leeds,  Hill  and  Jewett,  Inc.,  San  Francisco,  Calif. 
For  primary  bibliographic  entry  see  Field  05D. 
W72-04420 


WATER  DIVERSIONS  TO  THE  NORTH  AMER- 
ICAN PRAIRIES, 

Texas  Tech  Univ.,  Lubbock.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  03B. 
W72-04693 


6D.  Water  Demand 


A      NEW      METHOD      FOR      FORECASTING 
HOURLY  DEMANDS, 

Hydro-Electric    Power   Commission   of   Ontario, 
Toronto. 


L.  Higgins,  and  S.  Brubacher. 

Paper    4.1-92,    8th    World    Energy    Conference, 

Bucharest,  Romania,  June-July,  1971.  16  p,  3  fig,  6 

ref. 

Descriptors:  *Forecasting,  'Electric  power, 
•Electric  power  demand,  Electric  power  produc- 
tion. Temperature,  Wind  (Meteorology),  Weather, 
Planning,  Operation  and  maintenance.  Foreign 
research,  Scheduling,  Computer  programming, 
Analysis,  Long-term  planning,  Short-term 
planning,  Time  series  analysis.  Multiple  regres- 
sion. 

Identifiers:  Canada,  Analytical  method.  Intercon- 
nected systems. 

Since  electric  power  cannot  be  stored,  but  must  be 
produced  as  required,  planning  capacity  and 
scheduling  production,  maintenance,  and  opera- 
tion of  interconnections  require  a  knowledge  of 
hourly  demand  variations  and  a  means  of  forecast- 
ing short-  and  long-term  variations.  Short-term  de- 
mand is  sensitive  to  illumination,  temperature  and 
wind;  sensitivity  may  change  for  longer  term  de- 
mand. Apart  from  weather  effects,  the  hourly  pat- 
tern of  demand  is  subject  to  change  with  changing 
habits  of  the  population,  appliance  saturations, 
and  load  mix.  The  load  pattern  in  any  year  is  also 
subject  to  seasonal  change.  A  new  technique  for 
analyzing  and  projecting  the  hourly  pattern  of  de- 
mand based  upon  an  extension  of  seasonal  adjust- 
ment is  presented.  The  unit  of  time  chosen  is  1  hr, 
and  the  periodicity  used  is  1  wk  or  168  hr.  Each 
step  of  the  analysis  and  formulas  for  computer 
solution  are  given.  Special  treatment  is  required 
for  the  2  types  of  holidays:  those  falling  on  the 
same  day  of  the  week  each  year,  and  those  falling 
on  a  fixed  date  (Christmas),  which  may  be  any  day 
of  the  week.  (USBR) 
W72-04109 


POTENTIAL  TECHNOLOGICAL  ADVANCES 
AND  THEIR  IMPACT  ON  ANTICIPATED 
WATER  REQUIREMENTS. 

National  Academy  of  Sciences,  Washington,  D.C. 
Committee  on  Technologies  and  Water. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-204  053,  S3.00  in  paper  copy, 
S0.95  in  microfiche.  National  Water  Commission 
Report  No  NWC-EES-71-015,  June  1971.  249  p, 
258  ref.  NWC  70-002. 

Descriptors:  'Forecasting.  'Water  supply.  'Water 
demand.  Technical  feasibility.  Water  utilization, 
Electric  power  production.  Cooling  water.  Irriga- 
tion water,  Municipal  wastes.  Disposal,  Water 
yield  improvement.  Future  planning  (Projected), 
Water  requirements,  Technology,  Priorities.  Pro- 
grams. 
Identifiers:  Technological  impacts. 

Potential  technological  advances  and  their  effect 
on  water  supply  and  demand  in  the  future  are  eval- 
uated. These  advances  are  considered  in  terms  of 
possibilities,  rather  than  as  predictions  of  events 
most  likely  to  happen.  It  presents  a  directory  of 
concepts  to  increase  or  decrease  future  water  de- 
mand, to  increase  usable  supplies,  and  to  extend 
usefulness  of  impure  water.  A  chronological  esti- 
mation of  the  likelihood  and  operational  utility  of 
new  technologies  is  included.  Consideration  is 
given  to  6  non-technical  concepts  which  may  have 
an  impact  on  the  direction  of  future  technological 
effort.  In  four  scenarios  of  possible  futures, 
technological  concepts  are  applied  to  food  produc- 
tion, electric  power  generation,  urban  water 
supply  and  municipal  waste  disposal,  with  identifi- 
cation of  political,  social  and  economic  factors. 
The  report  indicates  research  priorities  and  ways 
in  uhich  technological  change  should  be  given 
greater  emphasis  in  water  planning.  A  bibliography 
of  related  works  is  included.  (NWC) 
W72-042I5 


AN   ECONOMIC   MODEL   FOR   A   POLLUTED 
RIVER  SYSTEM, 

Water  Resources  Board,  Reading  (England). 
For  primary  bibliographic  entry  see  Field  05G. 


W72-04256 


MULTISTRUCTURED     MUNICrPAL     WATER 
DEMAND  MODEL, 

Oklahoma  Univ.,  Norman.  School  of  Civil  En- 
gineering and  Environmental  Science. 
For  primary  bibliographic  entry  see  Field  06A. 
W72-04257 


EFFECTS  OF  RESERVOIR  OPERATING  POL- 
ICY ON  RECREATION  BENEFITS, 

Virginia    Polytechnic     Inst,    and     State     Univ., 

Blacksburg.  Dept.  of  Civil  Engineering. 

J.  M.  Morgan,  and  P.  H.  King. 

Water  Resources  Bulletin,  Vol  7,  No  4,  p  765-773, 

August  1971.  4  fig,  4  tab,  15  ref.  OWRR  B-009-VA 

(1). 

Descriptors:    'Intangible   benefits,    'Water  level 
fluctuations,  'Drawdown,  'Reservoir  operation, 
•Recreation,   Multiple-purpose   reservoirs,   Ken- 
tucky. 
Identifiers:  'Lake  Cumberland  (Kentucky). 

Since  recreation  has  become  increasingly  impor- 
tant in  multiple-purpose  water  resource  develop- 
ment, it  is  necessary  to  include  an  explicit  recrea- 
tion benefit-loss  function  in  the  development  of  a 
model  to  determine  optimum  reservoir  operating 
policy.  Fluctuation  in  water  level  is  the  most  con- 
troversial factor  affecting  recreation  benefits.  This 
study  quantifies  the  effect  of  reservoir  drawdown 
on  recreation  benefits.  Data  relating  reservoir  at- 
tendance and  drawdown  over  a  nine-year  period, 
1958-66,  for  27  reservoirs  was  studied  Using 
linear  regression  it  was  found  that  statistically  sig- 
nificant relationships  between  year  and  attendance 
exist  for  about  one-half  of  the  reservoirs.  Fifteen 
showed  constant  or  declining  attendance  due  to 
crowding,  distance  from  population  concentra- 
tions, drawdown  and  competition  of  new  projects. 
Eleven  of  these  reached  maximum  utilization, 
with  reservoirs  located  near  new  projects  showing 
this  effect  most  markedly.  To  increase  the  accura- 
cy of  estimating  attendance  (benefits),  other  varia- 
bles were  included  and  competition  excluded  in  a 
multiple  linear  regression  analysis.  No  significant 
relationship  was  shown  to  exist  between  reservoir 
level  fluctuations  (or  any  related  parameter)  and 
recreation  attendance.  (Haugh-Wisconsin) 
W72-04697 


CONJUNCTIVE  USE  OF  SEA  AND  FRESH 
WATER  RESOURCES:  AN  INTEGER  PRO- 
GRAMMING APPROACH. 

California  Univ.,  Los  Angeles.  Dept.  of  Engineer- 
ing   Systems:    and    North    American    Rockwell 
Corp.,  Los  Angeles,  Calif. 
For  primary  bibliographic  entry  see  Field  06A. 
W72-04700 


SOME  CONJUNCTIVE  DESALTING  STUDIES 
IN  THE  UNITED  KINGDOM, 

The  Water  Research  Association.  Marlow.  (En- 
gland); and  University  of  Wales.  Inst,  of  Science 
and  Tech.,  Cardiff. 

P.  A.  Mawer.  J.  P.  J.  O'Kane.  J.  D.  P.  Sherrif .  T. 
Wyatt,  and  J.  D.  Barrett. 

Water  Resources  Bulletin.  Vol  7,  No  4,  p  831-843, 
August  1971.  10  fig.  5  tab,  7  ref. 

Descriptors:  "Conjunctive  use.  'Optimum 
development  plans.  'Dynamic  programming.  Re- 
liability, Economic  efficiency,  Markov  processes 
Identifiers:  'Barcelona  (Spain).  *Hill-climbin| 
technique.  'Desalting  plant  load  factor,  "Operat- 
ing rule  procedures.  Reservoir  level.  New  N  ork. 
Imported  waters. 

Operating  rule  procedures  have  been  developed 
for  the  optimal  conjunctive  use  of  desalination  and 
conventional  water  resource  systems,  the  objec- 
tive being  to  minimize  the  cost  of  meeting  a  giver, 
water  demand  at  a  specific  degree  of  reliability 
Operating  rules  consist  of  a  set  of  critical  reservoii 
levels  which  are  used  to  determine  the  expected 
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plant  load  factor  and  check  on  system  reliability. 
Two  methods  explored  for  the  optimization  of 
critical  levels  are  hill-climbing  and  value  iteration 
dynamic  programming,  both  of  which  confirm 
(through  tests  on  synthetic  data  sequences)  the 
good  stability  of  expected  load  factors  which  are 
reproduced  with  low  variances.  In  the  Barcelona 
area  of  Spain  where  conjunctive  desalination  was 
studied  as  a  means  of  delaying  water  importations, 
the  hill-climbing  method  showed  a  marginal  su- 
periority. The  operating  rule  optimizer  was  of  the 
hill-climber  type.  A  dynamic  programming  op- 
timization of  the  investment  schedule  was  un- 
dertaken to  determine  the  optimum  period  of  use 
for  desalination  as  well  as  a  plant  construction 
schedule.  Benefits  from  interim  use  of  conjunctive 
desalting  were  large.  The  operating  rules  described 
here  can  be  applied  to  the  optimization  of  surface 
groundwater  systems.  (Haugh-Wisconsin) 
W72-04701 


\  MATHEMATICAL  MODEL  FOR  EVALUAT- 
ING THE  POTENTIAL  OF  DESALTING, 

Little  (Arthur  D.),  Inc.,  Cambridge,  Mass.;  and 
Dffice  of  Saline  Water,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  06A. 
W72-04703 


SE.  Water  Law  and  Institutions 


INNUAL   REPORT  OF   ACTIVITIES   DURING 
'ISCAL  YEAR  1971. 

tfaine  Univ.,  Bangor.  Water  Resources  Center. 
;or  primary  bibliographic  entry  see  Field  05C. 
V72-04261 


WORKSHOP-CONFERENCE     ON     RECLAMA- 
riON  OF  MAINE'S  DYING  LAKES. 

ilaine  Univ.,  Bangor. 

ror  primary  bibliographic  entry  see  Field  05C. 

V72-04279 


:RITERIA  FOR  DETERMINING  ECONOMIC 
'RIORITIES  IN  AWARDING  SEWAGE  FACILI- 
TY CONSTRUCTION  GRANTS, 

'ennsylvania  State  Univ.,  University  Park.  Dept. 
if  Agricultural  Economics  and  Rural  Sociology. 
;or  primary  bibliographic  entry  see  Field  05G. 
V72-04286 


AW  AND  THE  ECOSYSTEM:  DOES  NATURE 
IAVE  A  LEGAL  PERSONALITY, 

Wisconsin  Univ.,  Green  Bay. 

i.  E.  Bedrosian,  J.  E.  Berry,  J.  W.  Kolka,  and  T. 

V.  Thompson. 

resented  at  Proceedings  of  the  Symposium  on 

environmental  Quality  and  Social  Responsibility, 

ireen  Bay,  Wisconsin,  April  22,  1971.  6  p,  4  ref. 

>WRRB-046-WIS(5). 

•escriptors:     "Political    aspects,    Governments, 

xosystem,  Interstate,  "Water  law,  "Lake  Erie, 

ireat  Lakes  Region,  Judicial  decisions,  Polluting 

batement,  Social  aspects. 

lentifiers:  Supreme  Court,  Interdisciplinary  ap- 

roach. 

he  Supreme  Court  of  the  United  States  refuses 
riginal  jurisdiction  in  a  multi-state  case  of  mercu- 
1  pollution  in  Lake  Erie.  Legal  conceptions  of  the 
hysical  universe  tend  to  be  anthropocentric.  A 
uman  centered  universe  inhibits  recognition  of 
umans  as  complex  organisms  inhabiting  an 
cosystem.  Meaningful  solutions  to  ecological 
roblems  will  ultimately  compel  legal  recognition 
f  ecosystems  and  human  activities  within  these 
ystems. 
('72-04290 


HE  FORMATION  AND  DEVELOPMENT  OF  A 
OUNTY  SEWERAGE  AGENCY, 

nified  Sewerage  Agency  of  Washington  County, 
lulsboro,  Oreg. 


For  primary  bibliographic  entry  see  Field  05G. 
W72-04321 


LEGAL  ASPECTS  OF  OWNERSHIP  AND  USE 
OF  ESTUARINE  AREAS  IN  GEORGIA  AND 
SOUTH  CAROLINA, 

Georgia  Univ.,  Athens.  Inst,  of  Government. 
C.  Leavell. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-206  694,  S3.00  in  paper  copy, 
S0.95  in  microfiche.  Institute  of  Government, 
University  of  Georgia,  1971.  Ill  p,  357  ref.  OWRR 
B-030-GAO). 

Descriptors:  "Legal  aspects,  *Estuaries,  "Water 
law,  Boundaries,  Public  rights,  Riparian  rights, 
Prescriptive  rights,  Submerged  lands  act,  Legisla- 
tion, Tidal  waters,  Southeast,  Georgia,  South 
Carolina. 

Legal  doctrines  governing  the  ownership  and  use 
of  estuarine  areas  in  Georgia  and  South  Carolina 
are  identified  and  analyzed.  The  law  of  each  state 
is  analyzed,  first,  from  the  standpoint  of  'owner- 
ship' of  land  in  each  of  the  following  categories  or 
classifications:  the  foreshore  of  estuarine  areas; 
beds  of  tidal  waterways  and  beds  of  the  marginal 
sea  less  than  three  geographical  miles  from  a  state 
'coast  line';  and  secondly,  as  to  the  rights  in 
waters  in  estuarine  areas  utilizing  the  following 
categories:  foreshore  waters,  navigable  and  non- 
navigable  streams,  and  marginal  seawaters  within 
the  three  geographical  mile  limit.  Special  legal  doc- 
trines of  particular  significance  to  estuaries  such 
as  accretion,  erosion,  adverse  possession,  and 
dedication  are  considered  separately.  Controls  by 
state  regulation  in  the  respective  states  are  dealt 
with  briefly.  Generally,  it  was  found  in  Georgia 
that  regulatory  control  of  the  estuarine  area  con- 
sists primarily  of  permit  regulation  of  the  coastal 
marshlands.  There  is  no  'multi-purpose'  estuarine 
area  or  coastal  zone  management  legislation  which 
would  focus  on  planning  for  both  conservation  and 
development  of  the  area.  In  South  Carolina  at 
present,  there  is  no  general  regulatory  legislation 
providing  for  the  protection  and  management  of 
estuarine  areas.  There  are,  however,  a  number  of 
statutes  which  directly  or  potentially  affect 
estuarine  areas.  At  this  time  statutory  authority  for 
estuarine  areas  is  fragmented  and  scattered  among 
a  number  of  agencies  with  differing,  and  often 
conflicting  powers  and  objectives. 
W72-04348 


ECONOMIC  AND  INSTITUTIONAL  ANALYSIS 
OF  WASTEWATER  RECLAMATION  AND 
REUSE  PROJECTS, 

Leeds,  Hill  and  Jewett,  Inc.,  San  Francisco,  Calif. 
For  primary  bibliographic  entry  see  Field  05D. 
W72-04420 


AGRICULTURES    RESPONSIBILITIES    IN    A 
CLEAN  ENVIRONMENT, 

New  York  State  Dept.  of  Environmental  Conser- 
vation, Albany. 

For  primary  bibliographic  entry  see  Field  05G. 
W72-04605 


INTEGRATION  OF  COMPONENTS  INTO  A 
SYSTEM, 

Cornell    Univ.,    Ithaca,    N.Y.    Dept.    of   Poultry 
Science. 
R.J.Young. 

In:  Agricultural  Wastes:  Principles  and  Guidelines 
for  Practical  Solutions,  Cornell  University  Con- 
ference on  Agricultural  Waste  Management 
February  10-12,  1971,  Syracuse,  New  York,  p  142- 
149.  7  fig. 

Descriptors:  *Farm  wastes,  "Water  quality  act, 
Landfills,  Farm  lagoons,  Incineration,  Treatment, 
Oxidation  lagoons,  Regulations,  Fertilizers, 
Nutrients,  "Standards,  "Institutional  constraints. 
Identifiers:  "Air  quality  standards,  Land  spread- 
ing. Composting,  Local  regulations,  State  regula- 
tions. 


In  analyzing  the  various  methods  for  handling 
animal  wastes,  each  method  must  be  considered 
with  the  individual  management  application  in 
mind.  It  is  also  apparent  that  there  are  a  number  of 
constraints  and  alternatives  which  must  be  taken 
into  consideration  before  a  given  system  is 
adopted.  These  constraints  are  the  local,  state  and 
federal  regulations  in  regard  to  air  and  water  quali- 
ty standards,  public  health  laws  and  environmental 
protection  regulations.  The  long-range  con- 
sequences of  any  action  taken  must  be  evaluated 
so  that  the  solution  of  one  waste  disposal  problem 
does  not  create  another.  High  priority  should  be 
given  to  the  incorporation  of  animal  wastes  into  a 
cropping  system  to  get  the  maximum  uptake  of 
nutrients.  If  possible,  recycling  and  reuse  of 
animal  wastes  should  be  part  of  the  management 
system.  The  primary  consideration  is  to  be  given 
to  source  control.  Examination  of  all  of  the  feasi- 
ble methods  that  meet  the  conditions  of  state  and 
federal  regulations  may  show  that  the  cost  of 
waste  disposal  for  a  particular  product  is  far  too 
costly,  and  therefore  a  more  economical 
procedure  may  be  a  change  in  management  prac- 
tice which  would  prevent  or  significantly  reduce 
the  amount  of  waste  materials  generated.  (See  also 
W72-04604)  (Bundy-Iowa  State) 
W72-04625 


ADVISORY  GROUPS  FOR  ENVIRONMENTAL 
PROTECTION  AND  AGRICULTURAL 

COOPERATION, 

Wisconsin  Univ.,  Madison.  Dept  of  Dairy  Science. 
J.  W.  Crowley. 

In:  Agricultural  Wastes:  Principles  and  Guidelines 
for  Practical  Solutions,  Cornell  University  Con- 
ference on  Agricultural  Waste  Management, 
February  10-12,  1971,  Syracuse,  New  York,  p  150- 
156. 

Descriptors:  "Farm  waste,  Regulations,  Waste 
disposal,  Cattle,  Public  health,  Safety,  Legal 
aspects. 

The  idea  of  an  advisory  group  can  be  illustrated  by 
experiences  with  advisory  groups  in  other  general 
problems.  In  dairy  production,  the  involvement  of 
various  production  groups,  marketing  groups,  and 
quality  control  agencies  has  a  long  history.  There 
have  been  occasions  when  one  group  formulated 
ideas  without  due  consideration  of  the  needs  or 
responsibilities  of  the  other  group.  Also,  there 
have  been  many  questions  or  problems  that 
require  immediate  practical  solutions  but  only 
judgment  or  guesses  are  available.  When  this  oc- 
curs, the  best  judgment  or  guess  results  when  all 
groups  involved  discuss,  debate,  and  finally  com- 
promise on  the  practical  solution.  The  primary  ob- 
jective of  the  advisory  committee  is  to  develop 
guidelines.  These  must  be  acceptable  to  all  groups 
that  have  enforcement  responsibilities.  The  sug- 
gestions in  the  guidelines  must  also  be  practical 
and  realistic;  however,  they  cannot  assure  com- 
pliance with  regulations.  The  advisory  committee 
is  essentially  an  Ad  Hoc  group;  however,  per- 
manent structure  is  needed  so  that  a  representative 
can  request  and  get  action  for  revision.  The 
guidelines  are  essentially  an  educational  publica- 
tion and  should  be  continually  up-dated  as  needs 
arise.  (See  also  W72-04604)  (Bundy-Iowa  State) 
W72-04626 


CONSEQUENCES  OF  MERCURY  POLLUTION 
AND  LEGAL  REMEDIES, 

Vanderbilt  Univ.,  Nashville,  Tenn.  School  of  Law. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-04637 

6F.  Nonstructural  Alternatives 


THE  FLOOD  PLAIN  AS  A  RESIDENTIAL  CHO- 
ICE-RESIDENT ATTITUDES  AND  PERCEP- 
TIONS AND  THEIR  IMPLICATIONS  TO 
FLOOD  PLAIN  MANAGEMENT  POLICY, 

Georgia  Inst,  of  Tech.,  Atlanta.   Environmental 

Resources  Center. 

For  primary  bibliographic  entry  see  Field  06B. 
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W72-04124 


REMEDIAL  FLOOD  PLAIN  MANAGEMENT  AS 
THE  FOCUS  FOR  AN  EXPERIMENT  IN  INTER- 
DISCIPLINARY TEAM  RESEARCH, 

Georgia  Inst,  of  Tech.,  Atlanta.   Environmental 

Resources  Center. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-04125 


THE  PEACHTREE  CREEK  WATERSHED  AS  A 
CASE  HISTORY  IN  URBAN  FLOOD  PLAIN 
DEVELOPMENT, 

Georgia  Inst,  of  Tech.,  Atlanta.   Environmental 

Resources  Center. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-04127 


WORKSHOP-CONFERENCE     ON     RECLAMA- 
TION OF  MAINE'S  DYING  LAKES. 

Maine  Univ.,  Bangor. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-04279 


6G.  Ecologic  Impact  of 
Water  Development 


ECOLOGICAL  EFFECTS  OF  A  THERMAL 
POWER  PLANT  ON  THE  AQUATIC  HABITAT 
OF  A  LARGE  FRESH  WATER  LAKE  IN  THE 
UNITED  STATES, 

Detroit  Edison  Co.,  Mich.;  and  Michigan  State 

Univ.,  East  Lansing. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-04110 


TECHNOLOGY  AND  MANAGEMENT  OF  THE 
ENVIRONMENT, 

Oregon  State  Univ.,  Corvallis.  Water  Resources 

Research  Inst. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-04562 

07.  RESOURCES  DATA 
7A.  Network  Design 

A   TOPOLOGICALLY  OPTIMUM   WATER-SA- 
MPLING PLAN  FOR  RIVERS  AND  STREAMS, 

South  Carolina  Univ.,  Columbia.  Dept.  of  Geolo- 
gy. 

For  primary  bibliographic  entry  see  Field  04A. 
W72-04162 


COMPREHENSIVE  ANALYSIS  OF  THE  AT- 
TLEBORO  WATER  SYSTEM  USING  COM- 
PUTER TECHNIQUES, 

Whitmas  and  Howard,  Inc.,  Boston,  Mass. 
For  primary  bibliographic  entry  see  Field  07C. 
W72-04549 


PROPOSED      BASE-LINE     SAMPLING      PRO- 
GRAM, 

For  primary  bibliographic  entry  see  Field  05A. 
W72-04665 


IDENTIFICATION  OF  GLOBALLY  DIS- 
TRIBUTED WASTES  IN  THE  MARINE  EN- 
VIRONMENT, 

For  primary  bibliographic  entry  see  Field  05A. 
W72-04666 


THE  POTENTIAL  IMPACT  OF  ENVIRONMEN- 
TAL PROVISIONS  UPON  ELECTRIC  UTILITY 
SYSTEMS  COSTS, 

Federal  Power  Commission,  Washington,  D.C. 
J.  N.  Nassikas. 

Paper  2.1-19,  8th  World  Energy  Conference, 
Bucharest,  Romania,  June-July  1971.  20  p,  7  tab. 

Descriptors:  'Electric  utilities.  Electric  power 
production,  Electric  power.  Aesthetics,  'Environ- 
mental effects.  Economics.  Electrical  design,  Ex- 
pansion, Underground  transmission  lines.  Un- 
derground cables.  Growth  rates,  Landscaping, 
Transmission  lines.  Architecture,  Air  pollution, 
Waste  heat,  Cooling  water,  Land  use.  Costs. 
Identifiers:  Waste  heat  sources.  Lane-use  prac- 
tices, Site  selection. 

During  the  next  2  decades,  electric  utilities  in  the 
United  States  must  expand  their  facilities  exten- 
sively to  provide  the  electric  energy  requirements 
for  the  nation's  economy.  By  1990,  generating 
capacity  and  electric  power  production  are  ex- 
pected to  quadruple  those  of  1970.  Environmental 
concerns  must  be  taken  into  account  in  future 
development  of  the  power  industry;  environmen- 
tal accommodation  will  result  in  increased  costs. 
These  added  costs  need  not  be  exhorbitant. 
Aesthetic  improvements  can  be  made  at  modest 
increases  in  cost  by  placing  distribution  facilities 
underground,  by  selecting  more  pleasing  tower 
designs  for  transmission  lines,  and  by  choosing 
carefully  planned  routes.  Underground  transmis- 
sion, although  aesthetically  desirable,  is  not  yet 
economically  or  technically  feasible  for  general 
use.  Powerplant  appearance  can  be  improved  by 
proper  architectural  design  and  appropriate  land- 
scaping of  sites.  (USBR) 
W72-04113 


FOREIGN     DEEPWATER     PORT     DEVELOP- 
MENT (THREE  VOLUMES), 

Little  (Arthur  D.),  Inc.,  Cambridge,  Mass. 
For  primary  bibliographic  entry  see  Field  06B. 

W72-04553 


7B.  Data  Acquisition 


REMOTE  SENSING  OF  SOUTHERN  CALIFOR- 
NIA OIL  POLLUTION  EXPERIMENT. 

Coast  Guard,  Washington,  D.C.  Pollution  Control 

Branch. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-04165 


MICROWAVE  RADIOMETRIC  OBSERVA- 
TIONS OF  CONTROLLED  OIL  SPILLS, 

Aerojet-General,  El  Monte.  Calif. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-04166 

RESULTS  OF  AIRBORNE  MEASUREMENTS 
TO  DETECT  OIL  SPILLS  BY  REFLECTED 
SUNLIGHT, 

National  Aeronautics  and  Space  Administration, 
Moffett  Field,  Calif.  Ames  Research  Center. 
For  primary  bibliographic  entry  see  Field  05A. 
W72-04167 


PRECISION  OF  SAMPLING  BY  DOTS  FOR 
PROPORTIONS  OF  LAND  USE  CLASSES, 

North   Carolina   State    Univ.,   Raleigh.    Inst,  of 

Statistics. 

A.  J.  Faber. 

Mimeograph  Series  No.  773.  153  p,  26  fig,  17  tab, 

41  ref.  OWRR  B-010-NC  (1). 

Descriptors:  'Statistical  methods,  'Correlation 
analysis,  'Sampling,  'Aerial  photography,  'Land 
use.  Statistics,  Watershed  management,  Land 
classification. 

The  precision  of  sampling  for  land  use  proportions 
from  aerial  photographs  was  evaluated  for  the 
Lake  Michie  watershed,  the  primary  water  source 
for  Durham,  North  Carolina.  Recommendations 
are  based  on  the  correlogram  of  the  distribution  of 
land  use  classes  over  the  whole  watershed.  To 
sample  for  proportions  of  forest  and  cultivated 
land,  the  systematic  sampling  design  is  theoreti- 
cally best.  A  systematic  sample  of  single  elements 
over  the  whole  area  to  estimate  proportions  of 
land   use  classes  under  classification  is  recom- 
mended. This  study  was  limited  to  correlograms  of 
the  distribution  of  forest.  One  photograph  is  not 
large  enough  to  infer  the  characteristics  of  the  en- 
tire  process  responsible   for  the  occurrence  of 
forest.  Negative  correlations  are  often  found  for 
small  areas,  but  in  a  large  area,  negative  correla- 
tions are  weaker  due  to  irregularities  in  the  land 
use  pattern.  The  process  is  not  stationary  from 
photograph    to    photograph.    An    assumption  of 
isotropy  for  the  Lake  Michie  watershed  was  in 
general  reasonable.  The  use  of  a  correlation  esti- 
mate computed  from  pairs  of  points  taken  once,  is 
recommended  for  investigating  isotropic  condi- 
tions in  sample  data  collected  by  means  of  lattices. 
The  variance  of  systematic  sampling  for  propor- 
tions of  land  use  from  lattices  on  individual  photo- 
graphs will  show  irregularities  if  the  elements  of 
the  whole  lattice  form  a  finite  population  of  con- 
stants. For  areas  larger  than  a  single  photograph, 
variations  in  the  decrease  of  the  variance  of  syste- 
matic sampling  with  increasing  sample  size  will  be 
less.  In  the  case  of  expected  variances  the  fittec 
correlation  function  smoothes  out  the  effect  ol 
quasi-periodicity.  In  the  case  of  the  Lake  Michie 
watershed   a  positive,   convex,   rapidly   to  zerc 
decreasing  correlation  function  of  the  distributer 
of  any  land  use  class  was  assumed,  and  the  preci 
sion  of  random  and  systematic  sampling  scheme' 
was  about  equal.  The  evaluation  of  the  precisioi 
of  systematic  sampling  by  simple  random  samplinj 
formulas  is  on  the  average  justified  provided  lat 
tices  are  not  very  dense. 
W72-04289 


A  COLORIMETRIC  METHOD  FOR  THI 
DETERMINATION  OF  TRACE  COPPER  CON 
CENTRATIONS  IN  WATER, 

Auburn  Univ..  Ala.  Dept.  of  Chemistry. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-04325 


RADAR  DETECTION  AND  MONITORING  OF 
OIL  SLICKS, 

Naval  Research  Lab.,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-04168 


ANALYSIS  OF  MULTISPECTRAL  DATA  FROM 
THE  CALIFORNIA  OIL  EXPERIMENT  OF  OC- 
TOBER 1970, 

Michigan  Univ.,  Ann  Arbor.  Willow  Run  Labs. 
For  primary  bibliographic  entry  see  Field  05A. 
W72-04169 


A  NEW  METHOD  FOR  MEASURING  THE  DIS- 
SIPATION RATE  OF  TURBULENCE  IN 
CLOUDS  AND  PRECIPITATION  USING  A  CON- 
VENTIONAL RADAR, 

For  primary  bibliographic  entry  see  Field  02B. 
W72-04174 


A  COMPACT  POTENTIOMETRIC  SENSOR  Ol 

NOVEL  DESIGN.  IN   SITU   DETERMINATE; 

OF  PH,  PS  (2-),  AND  EH, 

Commonwealth  Scientific  and  Industrial  Researc 

Organization,  Cronulla  (Australia).  Div.  of  Fishe 

ries  and  Oceanography. 

For  primary  bibliographic  entry  see  Field  02K. 

W72-04332 


ESTIMATION  OF  THE  EFFECT  OF  SLRFAC 
RUNOFF  ON  READINGS  OF  SOIL  EVAPOR.A 
TION  PANS  AND  LYSIMETERS  (OTSENK 
VLIYAMYA  POVERKHNOSTNOGO  STOK 
NA  POKAZAMYA  POCHVENNYK1 

ISPARITELEY  I  LIZIMETROV). 
Gosudarstvennyi  Gidrologicheskii  Institut.  Lenu 
grad(USSR). 

For  primary  bibliographic  entry  see  Field  02D. 
W72-04357 
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METHOD   OF   RATING   FLOW   IN   A   STORM 
SEWER, 

Geological  Survey,  Mineola,  N.  Y. 

G.  E.  Seaburn. 

Available  from  GPO,  Washington,  DC  20402  Price 

-$2.50.  Geological  Survey  Research  1971,  Chapter 

D,  Professional  Paper  750-D,  p  D219-D223,  1971.  5 

fig,  3  ref. 

Descriptors:  'Discharge  (Water),  *Storm  drains, 
♦Cities,  'Discharge  measurement,  Stage-discharge 
relations,  Current  meters.  Critical  flow,  Venturi 
flumes,  Flumes,  Weirs,  Flowmeters,  Pit  recharge, 
New  York,  Urbanization. 
Identifiers:  'Urban  hydrology,  Long  Island  (NY). 

Accurate  flow  measurements  in  storm-sewer 
systems  are  required  for  many  hydrologic  studies 
and  are  generally  difficult  to  obtain.  One  approach 
is  to  use  a  theoretical  rating  curve  between  stage 
and  discharge  developed  by  using  the  critical-flow 
relationship  and  the  Bernoulli  equation.  To  verify 
this  curve,  a  rating  curve  for  the  local  storm-sewer 
system  was  developed  from  flow  measurements  of 
water  supplied  by  nearby  fire  hydrants.  Three 
methods  were  used  to  measure  flow:  volumetric, 
current-meter,  and  critical-flow  measurements. 
The  field-determined  rating  curve  and  the  theoreti- 
cal rating  curve  are  nearly  identical  for  the  range 
of  the  field  tests.  Instantaneous  discharges  ex- 
ceeding the  field  rating  curve  were  evaluated  by 
using  the  extension  of  the  theoretical  rating  curve. 
(Knapp-USGS) 
W72-04363 


RESISTIVITY  AND  NEUTRON  LOGGING  IN 
SILURIAN  DOLOMITE  OF  NORTHWEST 
OHIO, 

Geological  Survey,  Denver,  Colo. 

For  primary  bibliographic  entry  see  Field  02F. 

W72-04369 


THE    PHYSICS    OF    FINE-PARTICLE    MOVE- 
MENT THROUGH  PERMEABLE  AQUIFERS, 

Westinghouse  Electric  Corp.,  Pittsburgh,  Pa. 
For  primary  bibliographic  entry  see  Field  05B. 

W72-04537 


USING  EXPERIMENTAL  MODELS  TO  GUIDE 
DATA  GATHERING, 

General  Electric  Co.,  Santa  Barbara,  Calif.  TEM- 
PO. 

C.  F.  Meyer. 

ASCE  Proceedings,  Journal  of  the  Hydraulics 
Division,  Vol  97,  No  HY10,  Paper  8449,  p  1681- 
1697,  October  1971.  4  fig,  1  tab,  28  ref,  append. 
OWRRC-1339(No.  1971)  (4). 

Descriptors:  'Mathematical  models,  'Data  collec- 
tions, 'Simulation  analysis,  Probability,  Ground- 
water movement,  Monte  Carlo  method,  Linear 
programming,  Parametric  hydrology,  Water 
management  (Applied),  Hydrologic  data. 
Identifiers:  Data  analysis. 

In  constructing  a  plausible  mathematical  model  of 
i  groundwater  basin,  the  use  of  a  series  of  experi- 
mental models  may  be  the  minimal-cost  approach 
o  guiding  data-gathering  programs  while  simul- 
taneously developing  a  plausible  model  to  be  used 
:or  predicting  the  consequences  of  management 
lecisions.  The  basis  for  experimentation  is  a  sen- 
sitivity analysis,  for  which  triangular  probability 
listributions  are  suggested  as  appropriate  methods 
or  perturbing  known  values  of  parameters  into  er- 
oneous  values.  The  worth  of  improving  the  accu- 
acy  of  measurements  or  estimates  can  be  evalu- 
ited  empirically  by  use  of  these  techniques.  Auto- 
mated techniques  for  deducing  basin  parameters 
rom  histories  of  water  level  were  developed  but 
*ere  not  fully  successful.  Use  of  linear  pro- 
jramming  shows  some  promise  but  requires 
urther  development  before  being  routinely  ap- 
plicable. (See  also  W7I-0I 194)  (Knapp-USGS) 
W72-04578 


EXCAVATION  SEISMOLOGY, 

Honeywell,   Inc.,   St.   Paul,   Minn.   Systems  and 

Research  Center. 

For  primary  bibliographic  entry  see  Field  08H. 

W72-04586 


OXYGEN  CONSUMPTION  BY  THE  SEABED. 
IV.  SHIPBOARD  AND  LABORABORY  EXPERI- 
MENTS, 

Washington  Univ.,  Seattle.  Dept.  of  Oceanog- 
raphy. 

For  primary  bibliographic  entry  see  Field  05B. 
W72-04635 


LASER-VELOCITY  METER, 

Lund  Univ.  (Sweden).  Div.  of  Hydraulics. 

L.  Jonsson. 

Journal  of  Hydraulic  Research,  Vol  9,  No  4,  p  493- 

504,  1971.  6  fig,  8  ref. 

Descriptors:  'Current  meters,  'Velocity,  'Instru- 
mentation, Pipe  flow,  Light,  Optical  properties. 
Identifiers:  'Lasers,  'Doppler  effect. 

A  new  principle  for  water  velocity  measurements 
in  the  laboratory  is  based  on  monochromatic  laser 
light  and  uses  the  Doppler  effect  when  the  laser 
beam  is  scattered  by  moving  particles  in  the 
streamflow.  The  streamflow  must  take  place  in 
transparent  conduits.  The  streamflow  is  not 
disturbed.  Mean  velocity  can  be  determined  with 
spectral  analysis.  (Knapp-USGS) 
W72-04671 


AN    AUTOMATIC    DIGITAL    WATER    LEVEL 
FOLLOWER, 

Centre  National  de  la  Recherce  Scientifque,  Tou- 
louse (France).  Hydrulic  Lab. 
J.  Piquemal,  G.  Laville,  H.  Pourciel,  and  J.  Majos. 
Journal  of  Hydraulic  Research,  Vol  9,  No  4,  p  555- 
563,  1971.  8  fig,  1  ref. 

Descriptors:     'Water     levels,     'Stream     gages, 
'Telemetry,      'Automation,      'Instrumentation, 
Water  level  fluctuations,  Water  measurement. 
Identifiers:  'Water  level  recorders. 

A  new  digital  system  automatically  follows  very 
slow  water  level  variations.  When  operated 
manually,  it  can  achieve  an  accuracy  of  about  plus 
or  minus  0.1  mm,  which  is  ample  for  most  practical 
applications.  Its  accuracy  when  operating  auto- 
matically is  of  the  order  of  a  few  tenths  of  a  mil- 
limeter. (Knapp-USGS) 
W72-04673 
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STUDIES  IN  THE  APPLICATION  OF  DIGITAL 
SIMULATION  TO  URBAN  HYDROLOGY, 

Hydrocomp  International,  Palo  Alto,  Calif. 
For  primary  bibliographic  entry  see  Field  02A. 
W72-04123 


ANALYSIS  OF  BLENDS  OF  MIXTURES  USING 
MULTIVARIATE  STATISTICS, 

Oregon  State  Univ.,  Corvallis. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-04132 


A  COMPUTER-PROCESSED  SEMI-AUT- 
OMATIC TITRATOR  FOR  HIGH-PRECISION 
ANALYSIS, 

Goteborg   Univ.    (Sweden).    Dept.   of  Analytical 

Chemistry. 

For  primary  bibliographic  entry  see  Field  02K. 

W72-04152 


WATER    TEMPERATURES    OF    CALIFORNIA 
STREAMS,  COLORADO  DESERT  SUBREGION, 

Geological  Survey,  Menlo  Park,  Calif. 
J.  C.  Blodgett. 


Geological  Survey  Open-file  Report,  1971.  30  p,  4 
fig,  1  tab,  24  ref. 

Descriptors:     'Water     temperature,     'Streams, 
'Hydrologic  data,  'Data  collections,  'California, 
Regional  analysis,  Colorado  River,  Average,  Fluc- 
tuation. 
Identifiers:  'Colorado  Desert  Subregion  (Calif). 

This  summary  of  water-temperature  records  col- 
lected through  September  1968  in  the  Colorado 
Desert  Subregion  of  California  includes  data  for  35 
stream  sites.  Water  temperatures,  in  degrees  Cel- 
sius, are  summarized  by  months,  years,  and  for 
the  period  of  record.  A  description  is  included  to 
identify  each  station  where  data  were  collected.  A 
tolerance  interval  analysis  indicates  that  99%  of 
the  point  water-temperature  observations,  deter- 
mined either  with  thermograph  probes  or  hand- 
held thermometers,  should  be  within  0.6  deg  C  of 
the  mean  water  temperature  of  the  95%  con- 
fidence level.  The  probable  total  error  ranges  from 
0.8  deg  C  for  periodic  data  to  1 .4  deg  C  for  thermo- 
graph data.  (Woodard-USGS) 
W72-04202 


APPLICATION  OF  BOREHOLE  GEOPHYSICS 
TO  WATER-RESOURCES  INVESTIGATIONS, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  04B. 

W72-04203 


RECONNAISSANCE  OF  THE  CHEMICAL 
QUALITY  OF  SURFACE  WATERS  OF  THE 
NUECES  RIVER  BASIN,  TEXAS, 

Geological  Survey,  Austin,  Tex. 

For  primary  bibliographic  entry  see  Field  02K. 

W72-04204 


CHEMICAL  ANALYSES  OF  GROUND  WATER 
IN  THE  POWDER  RIVER  BASIN  AND  AD- 
JACENT AREAS,  NORTHEASTERN  WYOM- 
ING, 

Geological     Survey,     Cheyenne,     Wyo.     Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  02K. 

W72-04205 


APPLICATION  OF  ANALOG  COMPUTER  FOR 
STREAMFLOW  SYNTHESIS-PHASE  I, 

Nevada  Univ.,  Reno.  Center  for  Water  Resources 

Research. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-04207 


FLOOD  OF  JANUARY  1969  NEAR  CARPIN- 
TERIA,  CALIFORNIA, 

Geological  Survey,  Washington,  D.C. 

F.  W.  Fenzel,  and  M.  Price. 

Available  from  US  Geol  Survey,  Washington,  D  C 

20242  -  Price  $1.00.  Geological  Survey  Hydrologic 

Investigations  Atlas  HA-422,  1  sheet,  1971.  Text,  4 

fig,  1  map,  2  ref. 

Descriptors:  'Floods,  'Flood  damage,  'Stream- 
flow,  'Peak  discharge,  'California,  Runoff, 
Stream  gages,  Flood  control,  Small  watersheds, 
Historic  flood,  Flood  forecasting. 
Identifiers:  'Carpinteria  (Calif),  Hydrologic  atlas, 
Intermediate  regional  flood. 

Disastrous  floods  occurred  in  Carpinteria,  Califor- 
nia and  vicinity  on  January  25,  1969,  as  a  result  of 
heavy  storms.  The  approximate  areas  inundated 
by  overflows  from  Arroyo  Paredon  and  from 
Santa  Monica,  Franklin,  Carpinteria,  Gobernador 
and  Rincon  Creeks  are  described  in  this  atlas.  The 
inundation  map  and  graphs  show  the  extent  and 
frequency  of  the  floods.  The  Carpinteria  area  is 
located  along  the  narrow  coastal  plain  between  the 
Santa  Ynez  Mountains  and  the  Santa  Barbara 
Channel,  10  miles  east  of  Santa  Barbara.  The 
basins  are  small  and  the  channels  are  short  and 
steep.  Carpinteria  Creek,  drainage  area,  14.9 
square    miles,    is    the   largest   basin   in   the   area 
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covered  by  the  atlas.  Flood  damage  was  estimated 
at  nearly  $4  million.  The  crest  stage  of  14.9  feet  on 
January  25,  1969,  in  Carpinteria  Creek  at  the  gag- 
ing station  near  Carpinteria  was  5.1  feet  higher 
than  the  previous  maximum  recorded  stage  which 
occurred  on  January  15,  1952,  and  the  peak 
discharge  of  4,560  cubic  feet  per  second  was  1.7 
times  that  of  December  6,  1966,  the  previous  max- 
imum in  the  period  of  record  1941-69.  (Woodard- 
USGS) 
W72-04329 


GEOHYDROLOGY  OF  THE  PICEANCE  CREEK 
STRUCTURAL  BASIN  BETWEEN  THE  WHITE 
AND  COLORADO  RIVERS,  NORTHWESTERN 
COLORADO, 

Geological  Survey,  Washington,  D.C. 
D.  L.  Coffin,  F.  A.  Welder,  and  R.  K.  Glanzman. 
Available  from  US  Geol  Survey,  Washington,  D  C 
20242  -  Price  $1.25  per  set.  Geological  Survey 
Hydrologic  Investigations  Atlas  HA-370,  2  sheets, 
1971.  Text,  13  fig,  5  map,  2  tab,  8  ref . 

Descriptors:  'Water  resources  development, 
♦Groundwater,  'Hydrogeology,  "Water  quality, 
♦Colorado,  Surface  waters,  Water  yield,  Chemical 
analysis,  Water  pollution  sources.  Oil  industry.  Oil 
shale.  Mining,  Pumping,  Withdrawal,  Ground- 
water recharge.  Water  quality  control. 
Identifiers:  ♦Piceance  Creek  structural  basin 
(Colo). 

This  atlas  describes  the  availability,  occurrence 
and  chemical  properties  of  the  water  resources  for 
part  of  the  Piceance  Creek  structural  basin  in 
northwestern  Colorado.  The  area  is  between  the 
White  and  Colorado  Rivers,  an  area  of  about  1 ,600 
square  miles  in  parts  of  Rio  Blanco,  Garfield  and 
Mesa  Counties.  The  Piceance  Creek  basin  con- 
tains some  of  the  richest  oil  shale  deposits  in 
North  America.  These  deposits  represent  a  huge 
potential  source  of  petroleum  and  efforts  are  cur- 
rently being  made  to  develop  the  resource.  Some 
of  the  problems  associated  with  the  mining  and  re- 
torting of  oil  shale  are:  removal  of  water  from 
mines,  supplying  water  for  mining  and  retorting 
operations,  supplying  additional  domestic  water 
for  an  increase  in  population,  effect  of  mining 
operations  on  present  users  of  groundwater  and 
surface  water,  and  water-quality  problems  created 
by  mining  operations.  Surface-water  supplies  in 
the  basin  are  small  and  are  completely  developed. 
Pumping  large  quantities  of  groundwater  from 
either  the  alluvium  or  from  the  leached  zone  of  the 
Green  River  Formation  would  have  adverse  ef- 
fects on  present  surface  supplies.  (Woodard- 
USGS) 
W72-04330 


BASIC  DATA  REPORT  ON  THE  TURBULENT 
SPREAD  OF  HEAT  AND  MATTER, 

Geological  Survey ,  Fort  Collins,  Colo. 

For  primary  bibliographic  entry  see  Field  08B. 

W72-04333 


WIND-DRIVEN  CURRENTS  IN  A  LARGE  LAKE 
OR  SEA, 

Northwestern  Univ.,  Evanston,  111.  Dept.  of  En- 
gineering   Sciences;    and    Northwestern    Univ., 
Evanston,  111.  Dept.  of  Geological  Sciences. 
For  primary  bibliographic  entry  see  Field  02H. 
W72-04335 


SUMMARY  OF  ALLUVIAL-CHANNEL  DATA 
FROM  RIO  GRANDE  CONVEYANCE  CHAN- 
NEL, NEW  MEXICO,  1965  -  69, 

Geological  Survey,  Fort  Collins,  Colo. 

For  primary  bibliographic  entry  see  Field  08B. 

W72-04336 


THE  LOOK  OF  OUR  LAND -AN  AIRPHOTO 
ATLAS  OF  THE  RURAL  UNITED  STATES:  THE 
MOUNTAINS  AND  DESERTS. 

Economic  Research  Service,  Washington,  D.C. 


Available  from  GPO,  Washington,  DC  20402 
Price  SI. 00.  Department  of  Agriculture  Handbook 
No  409,  May  1971.  68  p,  39  ref. 

Descriptors:  ♦Land  resources,  ♦Water  resources, 
♦Aerial  photography,  ♦Southwest  U.S.,  'Rocky 
Mountain  Regions,  Land  use,  Elevation,  Topog- 
raphy, Climates,  Water  sources,  Soil  types. 
Deserts,  Mountains. 
Identifiers:  'Western  U.S.,  Atlas. 

Airphotos  illustrate  land  use  patterns  and  terrain  in 
two  land  resource  regions  in  the  Western  United 
States.  Portions  of  small-scale  airphoto  index 
sheets  and  a  stereopair  of  airphotos  accompany 
the  description  of  32  areas.  The  two  regions  are  the 
Western  Range  and  Irrigated  Regions  (545,200  sq 
mi)  and  the  Rocky  Mountain  Range  and  Forest  Re- 
gion (236,800  sq  mi).  For  each  area  within  the  re- 
gions descriptions  of  land  use,  elevation  and 
topography,  climate,  water,  and  soil  are  included. 
(Woodard-USGS) 
W72-04338 


COMPUTER  PROGRAMS  IN  USE  IN  THE 
WATER  QUALITY  DIVISION,  VOL.  1, 

Department  of  Energy,  Mines  and  Resources,  Ot- 
tawa (Ontario).  Inland  Waters  Branch. 
A.  Demayo. 

Canada  Department  of  Energy,  Mines  and 
Resources  Inland  Waters  Branch  Report  Series 
No  11,  1971.  28  p,  16  fig,  1  tab. 

Descriptors:  'Computer  programs,  ♦Systems  anal- 
ysis,   ♦Input    output    analysis,    ♦Water    quality, 
♦Water    analysis,    Mathematical    models,    Equa- 
tions, Linear  programming.  Forecasting. 
Identifiers:  ♦Polynomial  expressions. 

This  is  one  of  a  series  of  reports  presenting  com- 
puter programs  in  use  in  the  Canadian  Water 
Quality  Division.  This  volume  contains  several 
'Least  square  fit'  programs  and  a  program  for 
finding  the  real  or  imaginary  roots  of  a  polynomial 
equation.  These  programs  can  be  also  used  as 
subroutines  in  other  programs.  All  programs  in  this 
report  were  written  in  FOCAL-69  and  are  used  on 
a  PDP-8/L  -  8K  computer.  (Woodard-USGS) 
W72-04343 


ACCURACY     OF    DETERMINING     AVERAGE 
VERTICAL  VELOCITY  (TOCHNOST' 

OPREDELENIYA    SREDNEY    NA    VERTIKALI 
SKOROSTI), 

Gosudarstvennyi  Gidrologicheskii  Institut,  Lenin- 
grad (USSR). 

For  primary  bibliographic  entry  see  Field  08B. 
W72-04358 


ESTIMATING  MAGNITUDE  AND  FREQUENCY 
OF  FLOODS  IN  WISCONSIN, 

Wisconsin  Geological  Survey,  Madison. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-04380 


ANNUAL  COMPILATION  AND  ANALYSIS  OF 
HYDROLOGIC  DATA  FOR  URBAN  STUDIES 
IN  THE  HOUSTON,  TEXAS  METROPOLITAN 
AREA,  1969, 

Geological      Survey,      Houston,      Tex.      Water 

Resources  Div. 

S.  L.  Johnson. 

Geological  Survey  Report,  July  1971.  272  p.  19  fig, 

15  tab,  7  ref. 

Descriptors:  ♦Watershed  management.  ♦Stream- 
flow,  ♦Urbanization,  ♦Hydrologic  data,  'Texas, 
Data  collections,  Surface  waters.  Flow  rates. 
Floods,  Peak  discharge.  Average  flow.  Low  flow. 
Water  quality,  Sediment  transport,  Cities,  Water 
resources  development.  Water  quality  control, 
Sedimentation,  Rainfall-runoff  relationships. 
Chemical  analysis. 
Identifiers:  'Urban  hydrology,  'Houston  (Tex). 


Hydrologic  investigations  of  urban  watersheds  in 
Houston,  Texas  during  the  1969  water  year  in- 
cluded data  collections  to  determine  the  magnitude 
and  frequency  of  flood  peaks  and  flood  volume, 
the  effect  of  urban  development  on  flood  peaks 
and  volume,  and  the  variation  in  water  quality  dur- 
ing different  flow  conditions  and  different 
seasons.  Runoff  data  are  based  on  discharge  mea- 
surements and  stage  records  at  16  continuous- 
record  stream-gaging  stations,  16  partial-record 
stream-gaging  stations  and  two  reservoir-content 
stations.  Annual  records  of  daily  discharges  at 
continuous-record  stream-gaging  stations,  max- 
imum discharge  at  crest-stage  partial-record  sta- 
tions, and  daily  contents  of  reservoirs  are  in- 
cluded. A  comparison  of  runoff  during  the  1969 
water  year  with  the  average  runoff  for  the  period 
of  record  is  given.  Water-quality  data  were  col- 
lected at  12  gaging  stations  in  the  Houston  urban 
area.  These  gaging  stations  are  located  in 
watersheds  in  various  stages  of  urban  develop- 
ment. (Woodard-USGS) 
W72-04381 


QUALITY  OF  SURFACE  WATERS  OF  THE 
UNITED  STATES,  1966:  PARTS  3  AND  4.  OHIO 
RIVER  BASIN  AND  ST.  LAWRENCE  RIVER 
BASIN. 

Geological  Survey,  Washington,  D.C. 

Available  from  GPO,  Washington,  D.C.  20402. 
Price  S2.50.  Geological  Survey  Water-Supply 
Paper  1992,  1970.  585  p,  1  fig,  32  ref. 

Descriptors:  'Water  quality,  'Water  analysis, 
'Surface  waters,  'Ohio  River,  'St.  Lawrence 
River,  River  basins,  Chemical  analysis,  Data  col- 
lections. Analytical  techniques,  Sediment  trans- 
port. Sedimentation,  Particle  size,  Water  tempera- 
ture, Streamflow,  Flow  measurement.  Hydrologic 
data. 
Identifiers:  Basic  data  records. 

Quality  of  water  data  for  the  Ohio  River  basin  and 
St.  Lawrence  River  basin  are  presented  for  lh« 
1966  water  year  (October  1,  1965  to  September  30, 
1966).  The  Geological  Survey  maintained  222  sta- 
tions  on  142  streams  for  the  study  of  chemical  and 
physical  characteristics  of  surface  water.  Samples 
were  collected  daily  and  monthly  at  122  of  thes« 
locations  for  chemical-quality  studies.  Samples 
were  also  collected  less  frequently  at  many  othei 
points.  Water  temperatures  were  measured  con- 
tinuously at  97  and  daily  at  72  stations.  Quantities 
of  suspended  sediment  are  reported  for  29  sta 
tions.  Sediment  samples  were  collected  one  a 
more  times  daily  at  most  stations,  depending  oi 
the  rate  of  flow  and  changes  in  stage  of  the  stream 
Particle-size  distributions  of  sediments  were  deter 
mined  at  21  of  the  stations.  The  stream  discharge 
reported  in  the  tables  are  either  daily  meai 
discharges  or  discharges  obtained  at  the  time  sam 
pies  were  collected.  Discharges  reported  for  com 
posile  samples  are  usually  the  average  of  daD; 
mean  discharges  for  the  composite  period.  (Myers 
USGS) 
W72-04383 


QUALITY  OF  SURFACE  WATERS  OF  TH1 
UNITED  STATES,  1966:  PARTS  12-16.  NORTI 
PACIFIC  SLOPE  BASINS,  ALASKA,  AN1 
HAWAII  AND  OTHER  PACIFIC  AREAS. 

Geological  Survey.  Washington,  D.C. 

Available  from  GPO,  Washington.  DC  20402 
Price  S2.00.  Geological  Survey  Water-Suppl 
Paper  1996.  1971.  433  p,  1  fig,  32  ref 

Descriptors:  'Water  quality.  'Water  analysis 
♦Surface  waters,  ♦Alaska,  'Hawaii.  Data  collec 
tions.  Chemical  analysis.  Analytical  techniques 
Sediment  transport.  Sedimentation.  Particle  sia 
Water  temperature.  Streamflow.  Flow  measure 
ment.  Hydrologic  data. 

Identifiers:  'North  Pacific  Slope  basins.  Basis 
data  records. 
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Quality  of  water  data  for  the  North  Pacific  Slope 
basins,  Alaska,  and  Hawaii  and  other  Pacific  areas 
are  presented  for  the  1966  water  year  (October  1, 
1965  to  September  30,  1966).  The  Geological  Sur- 
vey maintained  214  stations  on  163  streams  for  the 
study  of  chemical  and  physical  characteristics  of 
surface  water.  Samples  were  collected  daily  and 
monthly  at  78  of  these  locations  for  chemical- 
quality  studies.  Samples  were  also  collected  less 
frequently  at  many  other  points.  Water  tempera- 
tures were  measured  continuously  at  133  and  daily 
at  38  stations.  Quantities  of  suspended  sediment 
are  reported  for  31  stations.  Sediment  samples 
were  collected  one  or  more  times  daily  at  most  sta- 
tions, depending  on  the  rate  of  flow  and  changes  in 
stage  of  the  stream.  Particle-size  distribution  of 
sediments  were  determined  at  26  stations.  The 
stream  discharges  reported  in  the  tables  are  either 
daily  mean  discharges  or  discharges  obtained  at 
Ihe  time  samples  were  collected.  Discharges  re- 
ported for  composite  samples  are  usually  the 
average  of  daily  mean  discharges  for  the  com- 
posite period.  (Myers-USGS) 
W72-04384 


SURFACE  WATER  SUPPLY  OF  THE  UNITED 
STATES,  1961-65:  PART  5.  HUDSON  BAY  AND 
UPPER  MISSISSIPPI  RIVER  BASINS,  VOLUME 
i.  UPPER  MISSISSIPPI  RIVER  BASIN  BELOW 
KEOKUK,  IOWA. 
jeological  Survey,  Washington,  D.C. 

3PO,  Washington,  DC  20402-S3.00  (Paper  cover), 
jeological  Survey  Water-Supply  Paper  1915, 
1971.  588  p,  1  fig,  1  plate. 

Descriptors:  *Data  collections,  'Surface  waters, 
'Streamflow,  'Mississippi  River,  Stream  gages, 
Lakes,  Reservoirs,  Stage-discharge  relations,  Low 
[low,  Peak  discharge,  River  basins. 
Identifiers:  Surface  water  records,  Upper  Missis- 
sippi River  basin. 

Dne  of  a  series  of  37  reports  presenting  records  of 
stage,  discharge,  and  content,  of  streams,  lakes, 
ind  reservoirs  in  the  United  States  during  the 
1961-65  water  years,  this  report  covers  the  upper 
Mississippi  River  below  Keokuk,  Iowa.  The  data 
generally  comprise  a  station  description  and  a 
:able  showing  daily  discharge  and  monthly  and 
yearly  discharges.  The  station  description  gives 
:he  location  of  the  gaging  station,  drainage  area, 
"ecords  available,  type  and  history  of  gages, 
jverage  discharge,  extremes  of  discharge,  and 
general  remarks.  Type  of  gage  currently  in  use  and 
latum  of  the  gage  above  mean  sea  level,  and  a 
:ondensed  history  of  the  types,  locations,  and 
latums  of  previous  gages  used  during  the  record 
seriod  are  listed.  Conditions  affecting  natural  flow 
ind  information  on  accuracy  of  records  are  noted, 
rabies  give  daily,  average,  and  extreme  discharges 
and  yearly  totals  and  peak  discharges.  (Myers- 
USGS) 
W72-0444I 


DUALITY  OF  SURFACE  WATERS  OF  THE 
UNITED  STATES,  1966:  PARTS  7  AND  8. 
LOWER  MISSISSIPPI  RIVER  BASIN  AND 
WESTERN  GULF  OF  MEXICO  BASINS. 

jeological  Survey,  Washington,  D.C. 

3PO,  Washington,  D  C  20402  -  S3. 50  (Paper 
:over).  Geological  Survey  Water-Supply  Paper 
1994,  1971.  815  p,  1  fig,  32  ref. 

Descriptors:  'Water  quality,  'Water  analysis, 
'Surface  waters,  'Mississippi  River  basin,  Data 
Elections,  Chemical  analysis,  Analytical 
echniques.  Sediment  transport,  Sedimentation, 
Particle  size,  Water  temperature,  Streamflow, 
Flow  measurement,  Hydrologic  data. 
Identifiers:  Lower  Mississippi  River  basin, 
Western  Gulf  of  Mexico  basins,  Basic-data 
records. 

Quality  of  water  data  for  the  Lower  Mississippi 
River   basin   and   the    Western   Gulf   of   Mexico 


basins  are  presented  for  the  1966  water  year  (Oc- 
tober 1 ,  1965  to  September  30,  1966).  The  Geologi- 
cal Survey  maintained  262  sampling  stations  on 
141  streams  for  the  study  of  chemical  and  physical 
characteristics  of  surface  water.  Samples  were 
collected  daily  and  monthly  at  248  of  the  locations 
for  chemical-quality  studies.  Samples  were  also 
collected  less  frequently  at  many  other  points. 
Water  temperatures  were  measured  continuously 
at  6  and  daily  at  136  stations.  Quantities  of 
suspended  sediment  are  reported  for  24  stations. 
Sediment  samples  were  collected  one  or  more 
times  daily  at  most  stations,  depending  on  the  rate 
of  flow  and  changes  in  stage  of  the  stream.  Parti- 
cle-size distributions  of  sediments  were  deter- 
mined at  60  of  the  stations.  The  stream  discharges 
reported  in  the  tables  are  either  daily  mean 
discharges  or  discharges  obtained  at  the  time  sam- 
ples were  collected.  Discharges  reported  for  com- 
posite samples  are  usually  the  average  of  daily 
mean  discharges  for  the  composite  period.  (Myers- 
USGS) 
W72-04442 


QUALITY  OF  SURFACE  WATERS  OF  THE 
UNITED  STATES,  1966:  PARTS  9-11. 
COLORADO  RIVER  BASIN  TO  PACIFIC 
SLOPE  BASINS  IN  CALIFORNIA. 

Geological  Survey,  Washington,  D.C. 

GPO  Washington,  D  C  20402  Price  $3.00  (Paper 
cover).  Geological  Survey  Water-Supply  Paper 
1995,  1971.  726  p,  2  fig,  32  ref. 

Descriptors:  'Water  quality,  'Water  analysis, 
'Surface  waters,  'Colorado  River  basin,  'Pacific 
Coast  region,  Data  collections,  Chemical  analysis, 
Analytical  techniques,  Sediment  transport,  Sedi- 
mentation, Particle  size,  Water  temperature, 
Streamflow,  Flow  measurement,  Hydrologic  data. 
Identifiers:  Pacific  Slope  basins,  Basic-data 
records. 

Quality  of  water  data  for  the  Colorado  River  basin 
to  Pacific  slope  basins  in  California  are  presented 
for  the  1966  water  year  (October  1,  1965  to  Sep- 
tember 30,  1966).  The  Geological  Survey  main- 
tained 307  stations  on  181  streams  for  the  study  of 
chemical  and  physical  characteristics  of  surface 
water.  Samples  were  collected  daily  and  monthly 
at  223  of  the  locations  for  chemical-quality  studies. 
Samples  were  also  collected  less  frequently  at 
many  other  points.  Water  temperatures  were  mea- 
sured continuously  at  116  and  daily  at  68  stations. 
Quantities  of  suspended  sediment  are  reported  for 
59  stations.  Sediment  samples  were  collected  one 
or  more  times  daily  at  most  stations,  depending  on 
the  rate  of  flow  and  changes  in  stage  of  the  stream. 
Particle-size  distributions  of  sediments  were  deter- 
mined at  72  stations.  The  stream  discharges  re- 
ported in  the  tables  are  either  daily  mean 
discharges  or  discharges  obtained  at  the  time  sam- 
ples were  collected.  Discharges  reported  for  com- 
posite samples  are  usually  the  average  of  daily 
mean  discharges  for  the  composite  period.  (Myers- 
USGS) 
W72-04443 


SURFACE  WATER  SUPPLY  OF  THE  UNITED 
STATES,  1961-65:  PART  1.  NORTH  ATLANTIC 
SLOPE  BASINS-  VOL  3,  BASINS  FROM  MARY- 
LAND TO  YORK  RIVER. 

Geological  Survey,  Washington,  D.C. 

GPO,  Washington,  D  C  20402-  Price  $4.00  (Paper 
cover).  Geological  Survey  Water-Supply  Paper 
1903,  1970.  850  p,  1  fig,  1  plate. 

Descriptors:  'Data  collection,  'Surface  waters, 
'Streamflow,  Northeast  U.S.,  Lakes,  Reservoirs, 
Stream  gages,  Stage-discharge  relations,  Low 
flow,  Peak  discharge. 

Identifiers:  'North  Atlantic  Slope  basins,  Surface 
water  records. 

One  of  a  series  of  37  reports  presenting  records  of 
stage,  discharge,  and  content,  of  streams,  lakes, 


and  reservoirs  in  the  United  States  during  the 
1961-65  water  years,  this  report  covers  the  North 
Atlantic  Slope  basin  from  Maryland  to  York  River. 
The  data  generally  comprise  a  station  description 
and  a  table  showing  daily  discharge  and  monthly 
and  yearly  discharges.  Station  descriptions  give 
the  location,  drainage  area,  records  available,  type 
and  history  of  gages,  average  discharge,  extremes 
of  discharge,  and  general  remarks.  Type  of  gage 
currently  in  use  and  datum  of  the  gage  above  mean 
sea  level,  and  a  condensed  history  of  the  types,  lo- 
cations, and  datums  of  previous  gages  used  during 
the  record  period  are  listed.  Conditions  affecting 
natural  flow  and  information  on  accuracy  of 
records  are  noted.  Tables  give  daily,  average,  and 
extreme  discharges  and  yearly  totals  and  peak 
discharges.  (Myers-USGS) 
W72-04444 


HYDROLOGIC     CONTAMINATION     PREDIC- 
TION METHODOLOGY, 

Teledyne  Isotopes,  Palo  Alto,  Calif.  Palo  Alto 

Labs. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-04453 


HYDROLOGIC  RECORDS  FOR  VOLUSIA 
COUNTY,  FLORIDA,  1970-71, 

Geological  Survey,  Tallahassee,  Fla. 

C.  P.  Laughlin,  and  D.  M.  Hughes. 

Geological  Survey  Open-file  Report  No  71009, 

1971.  45  p,  30  fig,  8  tab,  3  ref. 

Descriptors:  'Data  collections,  'Streamflow, 
'Lake  stages,  'Florida,  Hydrologic  data.  Ground- 
water, Water  level  fluctuations,  Hydrographs, 
Rainfall,  Chemical  analysis,  Water  utilization, 
Water  pollution  sources. 

Identifiers:  Volusia  County  (Fla),  Hydrologic 
records. 

Streamflow  records  for  the  1970  water  year  and 
lake  levels,  water  quality  data  and  groundwater 
levels  through  June  of  1971  are  presented.  Located 
in  east  central  Florida,  the  county  has  an  area  of 
approximately  1,200  sq  mi  and  a  1970  population 
of  170,000.  Mean  monthly  discharge  and  water 
quality  data  for  four  streamflow  stations,  periodic 
discharge  and  water  quality  data  at  two  stream- 
flow  stations  and  two  springs,  and  water  level  and 
water  quality  data  for  two  lakes  are  given  in 
graphic  and  tabular  form.  Graphs  and  tables  are 
given  of  the  water  levels  measured  in  27  wells  and 
chloride  determinations  for  samples  collected 
from  14  wells.  Rainfall  records  at  two  stations  in 
the  county  show  1970  was  a  dry  year,  particularly 
during  the  latter  part.  The  dry  spell  continued  into 
the  early  part  of  1971.  A  water-level  map  shows 
groundwater  levels  in  May  1971  were  from  one  to 
four  feet  lower  than  they  were  in  May  1970.  The 
above  average  annual  discharge  for  the  1970  water 
year  at  four  streamflow  stations  was  due  to  heavy 
rainfall  during  July,  August  and  September  1969. 
Water  quality  analyses  indicate  values  comparable 
to  previous  analyses.  Water  use  data  show  a  32% 
increase  between  1965  and  1970,  mostly  for  mu- 
nicipal water  systems.  (Lang-USGS) 
W72-04514 


GROUND-WATER     RESOURCES    OF    CHAM- 
BERS AND  JEFFERSON  COUNTIES,  TEXAS, 

Geological  Survey,  Houston,  Tex. 

For  primary  bibliographic  entry  see  Field  02F. 

W72-04517 


GROUND-WATER  RESOURCES  OF  CASS  AND 
MARION  COUNTIES,  TEXAS, 

Geological  Survey,  Austin,  Tex. 

For  primary  bibliographic  entry  see  Field  02F. 

W72-04518 
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DATA  FOR  WELLS  IN  THE  MODESTO- 
-MERCED  AREA,  SAN  JOAQUIN  VALLEY, 
CALIFORNIA, 

Geological    Survey,    Menlo    Park,    Calif.    Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  04B. 

W72-04519 


ANNUAL  COMPILATION  AND  ANALYSIS  OF 
HYDROLOGIC  DATA  FOR  LITTLE  ELM 
CREEK,  TRINITY  RIVER  BASIN,  TEXAS,  1969, 

Geological  Survey,  Austin,  Tex. 

B.  B.  Hampton. 

Geological  Survey  Data  Report,  July  1971.  68  p,  2 

fig,  3  tab. 

Descriptors:  *Streamflow,  *Rainfall-runoff  rela- 
tionships, 'Flood  control,  "Hydrologic  data, 
"Texas,  Data  collections,  Stream  gages.  Water 
yield.  Flow  measurement,  Flow  rates,  Reservoirs, 
Floods,  Levees,  Hydrographs,  Mass  curves, 
Watershed  management,  Small  watersheds. 
Identifiers:  "Little  Elm  Creek  (Tex),  "Aubrey 
(Tex),  Floodwalls. 

This  report  contains  the  rainfall,  runoff,  and 
storage  data  collected  during  the  1969  water  year 
for  the  75.5-square-mile  area  above  the  stream- 
gaging  station  Little  Elm  Creek  near  Aubrey,  Tex- 
as. The  locations  of  floodwater-retarding  struc- 
tures and  hydrologic-instrument  installations  are 
shown.  Average  rainfall  during  the  1969  water  year 
was  35.57  inches,  or  96%  of  the  13-year  average  of 
36.96  inches  for  the  area.  Monthly  rainfall  totals 
ranged  from  0.03  inch  in  July  to  8.25  inches  in 
May.  The  yearly  mean  discharge  was  39.9  cfs  at 
the  stream-gaging  station  near  Celina  and  53.2  cfs 
at  the  stream-gaging  station  near  Aubrey.  The  ru- 
noff for  the  year  at  the  Aubrey  station  was  38,500 
acre-feet.  At  the  Celina  station,  the  annual  runoff 
was  28,880  acre-feet.  Two  storm  periods  were 
selected  for  detailed  computations.  These  compu- 
tations include  a  detailed  time  breakdown  of  rain- 
fall and  discharge.  Hydrographs  and  mass  curves 
are  presented.  (Woodard-USGS) 
W72-04534 


ANNUAL  COMPILATION  AND  ANALYSIS  OF 
HYDROLOGIC  DATA  FOR  URBAN  STUDIES 
IN  THE  SAN  ANTONIO,  TEXAS 
METROPOLITAN  AREA,  1969, 

Geological  Survey,  San  Antonio,  Tex. 

L.  F.  Land. 

Geological  Survey  Data  Report,  August  1971.  109 

p,  1  fig,  2  tab,  3  ref. 

Descriptors:  "Streamflow,  "Rainfall-runoff  rela- 
tionships, "Urbanization,  "Hydrologic  data,  "Tex- 
as, Data  collections,  Watershed  management. 
Stream  gages,  Water  yield,  Flow  rates.  Storms, 
Water  quality,  Chemical  analysis,  Hydrographs, 
Mass  curves. 

Identifiers:  "San  Antonio  (Tex),  "Urban  hydrolo- 
gy- 

This  report  presents  a  compilation  and  analysis  of 
hydrologic  data  collected  in  the  San  Antonio, 
Texas  urban  area  for  the  1969  water  year.  The 
drainage  basins  were  instrumented  during  the  1968 
water  year;  therefore  some  data  for  that  year  are 
included.  Precipitation  data  are  based  on  21 
recording  rain  gages  in  the  San  Antonio 
metropolitan  area  .  Runoff  data  are  based  on 
discharge  measurements  and  stage  records  at  7 
stream-gaging  stations,  7  crest-stage  partial-record 
stations,  1  reservoir  station,  and  water-surface 
elevations  at  4  flood-profile  partial-record  sta- 
tions. Water-quality  data  were  collected  from 
watersheds  in  various  stages  of  urban  develop- 
ment. This  water-quality  program  provides  data  on 
the  concentration  of  pollutants  as  a  result  of  ru- 
noff from  these  watersheds.  In  addition,  these 
data  provide  a  relationship  of  water-quality 
parameters  to  discharge  and  seasonal  conditions. 
The  importance  of  water  quality  in  this  area  is 
unique  because  of  the  large  amounts  of  surface- 
water  runoff  recharged  to  the  Edwards  and  as- 


sociated limestones,  which  is  the  major  aquifer 
supplying  groundwater  for  domestic  supply,  mu- 
nicipal supply,  irrigation,  and  industrial  use  in  the 
San  Antonio  area.  (Woodard-USGS) 
W72-04535 


ANNUAL  COMPILATION  AND  ANALYSIS  OF 
HYDROLOGIC  DATA  FOR  URBAN  STUDIES 
IN  THE  BRYAN,  TEXAS  METROPOLITAN 
AREA,  1969, 

Geological  Survey,  Austin,  Tex. 

W.  D.  Robbins. 

Geological  Survey  Data  Report,  August  1971.  49  p, 

2  fig,  1  tab. 

Descriptors:  "Streamflow,  "Rainfall-runoff  rela- 
tionships, "Hydrologic  data,  "Urbanization,  "Tex- 
as, Small  watersheds.  Data  collections,  Flow  mea- 
surement, Stream  gages.  Average  flow,  Flow 
rates,  Watershed  management.  Storms,  Hydro- 
graphs,  Mass  curves,  Water  yield. 
Identifiers:  "Bryan  (Tex),  "Urban  hydrology. 

This  report  contains  the  rainfall,  runoff,  and 
storage  data  collected  during  the  1969  water  year 
for  the  Hudson  Creek  and  Burton  Creek 
watersheds  in  the  vicinity  of  Bryan,  Texas. 
Average  rainfall  over  the  Burton  Creek  study  area 
during  the  water  year  was  49.67  inches  or  27% 
more  than  the  30-year  (1931-60)  average.  Mean 
daily  discharge  was  3.26  cfs  and  the  total  runoff 
was  2,360  acre-feet,  or  33.24  inches  (67%  of  rain- 
fall). Average  rainfall  over  the  Hudson  Creek 
study  area  during  the  water  year  was  49.36  inches, 
or  26%  more  than  the  30-year  (1931-60)  average. 
Mean  daily  discharge  was  2.42  cfs  and  the  total  ru- 
noff was  1,750  acre-feet,  or  16.94  inches  (34%  of 
rainfall).  Storms  selected  for  analysis  occurred  on 
Feb.  14,  1969,  Feb.  21,  1969,  and  May  8,  1969  in 
both  the  Burton  Creek  and  Hudson  Creek 
watersheds.  In  addition,  a  storm  that  occurred  on 
July  9,  1968,  (in  the  1968  water  year)  is  included. 
Computations  with  hydrographs  and  mass  curves 
for  each  storm  are  included.  (Woodard-USGS) 
W72-04536 


METHODS 


IN 


DATA    GENERATING 
HYDROLOGY, 

Department  of  Energy,  Mines  and  Resources,  Ot- 
tawa (Ontario).  Inland  Waters  Branch. 
G.  W.  Kite,  and  R.  L.  Pentland. 
Canada    Department    of    Energy,     Mines    and 
Resources  Inland  Waters  Branch  Technical  Bul- 
letin No  36,  1971.  32  p,  43  ref. 

Descriptors:  "Streamflow,  "Hydrology,  "Data 
processing,  "Computer  programs,  "Systems  anal- 
ysis, Input-output  analysis.  Statistical  methods. 
Stochastic  processes,  Floods,  Droughts,  Forecast- 
ing, Mathematical  studies. 

This  report  covers  the  background  information 
necessary  for  hydrologic  data  generating 
techniques.  Several  of  the  techniques  currently 
used  are  described.  Most  of  these  methods  are 
available  as  computer  programs  and  are  relatively 
easy  to  use.  One  of  the  most  important  uses  of 
data  generation  is  in  estimating  floods,  droughts  or 
storage  requirements  at  a  given  return  period. 
While  empirical  or  analytical  techniques  can  give 
only  one  estimate  of  the  design  parameter,  data 
generation  can  be  used  to  obtain  a  best  estimate  of 
the  design  parameter  and  confidence  limits  on  the 
estimate.  An  example  of  the  efficiency  of  the  data 
generation  technique  is  given  for  estimating  the 
maximum  monthly  discharge  in  any  year,  which 
will  have  a  likely  return  period  of  100  years  from  a 
record  consisting  of  30  years  of  mean  monthly 
flows.  An  empirical  or  analytical  solution,  such  as 
fitting  a  distribution  to  the  annual  maxima,  would 
use  only  30  pieces  of  information.  The  data 
generation  technique  would  use  all  30  x  12  seg- 
ments of  information  in  order  to  simulate  a 
sequence  of  data  from  which  the  required  parame- 
ter could  be  determined.  (Woodard-USGS) 
W72-04538 


INTERLABORATORY  QUALITY  CONTROL 
STUDY  NO.  1  -  CALCIUM,  TOTAL  HARDNESS, 
SODIUM  AND  POTASSIUM, 

Department  of  Energy,  Mines  and  Resources,  Ot- 
tawa (Ontario).  Inland  Waters  Branch. 
For  primary  bibliographic  entry  see  Field  05A. 
W72-04542 


THE  NATIONAL  MANAGEMENT  OF  WATER 
RESOURCES, 

Water  Resources  Board  of  England  and  Wales. 
For  primary  bibliographic  entry  see  Field  06A. 
W72-04546 


COMPREHENSIVE  ANALYSIS  OF  THE  AT- 
TLEBORO  WATER  SYSTEM  USING  COM- 
PUTER TECHNIQUES, 

Whitmas  and  Howard,  Inc.,  Boston,  Mass. 
S.  J.  Medlar. 

Journal  of  the  New  England  Water  Works  As- 
sociation, Vol  85,  No  3,  p  259-281,  September, 
1971.  7  tab,  10  ref. 

Descriptors:  "Analog  methods,  "Computer  pro- 
grams, "Simulation  analysis,  Hazen- Williams 
equation.  Networks,  Pipes,  Flow,  Digital  compu- 
ters, Massachusetts. 

Identifiers:  Hardy  Cross  technique,  "Attleboro 
(Mass). 

The  computer  program  used  in  this  study  utilized 
the  Hardy  Cross  method.  The  paper  illustrated, 
using  the  moderately  sized  Massachusetts  City  of 
Attleboro,  how  a  computer  can  perform  in  the  for- 
mulation of  an  overall  systems  analysis  and 
design.  Generally,  in  cases  of  severe  flows,  the 
computer's  conclusions  were  conservative  since 
skeletonizing  the  system  and  removing  smaD 
mains  somewhat  decreased  the  carrying  capacity 
of  the  network  relative  to  the  system.  The 
technique  used  represented  a  compromise 
between  a  highly  theoretical,  statistical  analysis  of 
water  consumption  data  and  the  often  inaccurate 
rules  of  thumb.  However,  the  accuracy  of  the 
input  and  printout  data  acquired  by  this  method 
surpassed  standard  requirements.  This  example  of 
Attleboro  demonstrated  how  a  designer,  engineer, 
researcher  or  utility  personnel  could  handle  a 
highly  sophisticated  computer  with  relative  ease. 
(Ligon-Cornell) 
W72-04549 


THERMAL  PROPERTIES  OF  SEA  WATER. 

Hawaii     Univ.,     Honolulu.     Water     Resources 
Research  Center. 
J.C.  S.  Chou. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-206  796,  S3.00  in  paper  copy, 
S0.95  in  microfiche.  Technical  Report  No.  49.  June 
1971.  50  p.  16  tab,  30  ref,  2  append.  OWRR  A -025- 
HK1). 

Descriptors:    "Thermal   properties,    "Sea   water. 
"Vapor  pressure,  "Specific  heat.  Aqueous  solu- 
tions, Compressibility,  Salinity,  Temperature. 
Identifiers:  "Specific  volumes. 

The  interpolation  formulae  for  vapor  pressures, 
specific  volumes,  enthalpies  and  heats  of 
vaporization  of  ordinary  sea  water  have  been 
determined  in  the  temperature  range  0  deg.  to  200 
deg.  C  for  salinities  of  0  to  120  ppt,  based  on  the 
published  data.  These  formulae  may  facilitate  cal- 
culations for  designing  desalting  evaporators.  The 
accuracies  of  vapor  pressure  data  were  found  in- 
sufficient; however,  the  accurate  measurements 
of  vapor  pressures  by  others  are  in  progress.  A 
close  correlation  was  found  between  the  compres- 
sibilities of  sea  water  and  those  of  aqueous  sodium 
chloride  solution  at  low  temperatures.  Because  of 
the  lack  of  experimental  data  on  compressibilities 
of  sea  water  at  elevated  temperatures,  compressi- 
bilities of  aqueous  sodium  chloride  solution  for 
pressures  up  to  350  atmospheres  are  used  as  ap- 
proximations to  those  of  sea  water  in  order  to  ac- 
count for  the  effect  of  pressure  on  other  thermal 
properties. 
W'72-04582 
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ANALYSIS      OF      EPHEMERAL      FLOW      IN 
ARIDLANDS, 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  02E. 

W72-04636 


A  COMPUTERIZED  METHOD  OF  PRECIPITA- 
TION DATA  QUALITY  CONTROL, 

Utah  State  Univ.,  Logan.  Coll.  of  Engineering. 
R.H.  Campbell. 

Utah  Water  Research  Laboratory  Report 
PRWG108-1,  July  1971.  28  p,  7  fig,  1  tab,  3  ref,  3 
append.  Bur  Reclam  Contract  No  14-06-D-6820. 

Descriptors:  'Precipitation  (Atmospheric),  *Data 
collections,    *Data   processing,    *Computer   pro- 
grams, Computers,  Remote  sensing,  Telemetry. 
Identifiers:  *Data  quality  control. 

A  computerized  data  quality  check  and  data  edit 
program  was  developed  to  aid  in  the  processing  of 
telemetered  precipitation  data.  This  program  was 
used  successfully  in  editing  large  amounts  of 
precipitation  data  (75,000  data  points  per  year) 
gathered  by  automated  remote  data  acquisition 
techniques.  The  application  of  this  processing  rou- 
tine has  resulted  in  reducing  data  editing  costs  to 
about  three  percent  of  that  required  to  do  the  work 
manually.  All  of  the  telemetered  precipitation  data 
for  the  1969-70  and  1970-71  experimental  seasons 
have  been  quality  checked  and  edited  by  this  pro- 
gram. The  results  agree  well  with  manual  editing. 
Methods  used  for  the  program  are  described. 
(Woodard-USGS) 
W72-04657 


WATER   RESOURCES   DATA   FOR   KANSAS  - 
1970:  PART  2.  WATER  QUALITY  RECORDS. 

Geological     Survey,     Lawrence,     Kans.     Water 
Resources  Div. 

Geological  Survey  Basic  Data  Report,  1971.  159  p, 
2  fig,  4  tab,  19  ref. 

Descriptors:  *Water  quality,  'Surface  waters, 
"Groundwater,  *Data  collections,  'Kansas,  An- 
nual, Chemical  analysis,  Water  temperature,  Sedi- 
ment transport,  Particle  size,  Discharge  measure- 
ment, Flow  rates,  Hydrologic  data,  Aquifer 
:haracteristics,  Water  wells. 
Identifiers:  'Basic  data. 

Water-resources  data  for  the  1970  water  year  (Oct. 
I  1969-Sept.  30,  1970)  for  Kansas  include  records 
af  data  for  the  chemical  and  physical  charac- 
teristics of  surface  water  and  groundwater. 
Records  for  a  few  pertinent  water-quality  stations 
in  bordering  States  are  also  included.  The  water- 
quality  records  for  surface  waters  include  descrip- 
tions of  the  sampling  stations  and  tabulations  of 
:he  data  for  the  samples  analyzed.  The  description 
sf  the  sampling  station  gives  the  location,  drainage 
area,  periods  of  record  for  the  various  water-quali- 
ty data,  extremes  of  the  pertinent  data,  and 
;eneral  remarks.  For  groundwater  sampling  sites, 
the  well  number,  depth  of  well,  date  of  sampling, 
ind  other  pertinent  data  are  given  in  the  table  con- 
taining the  chemical  analyses  of  groundwater.  Ta- 
Jles  include  chemical,  biological,  microbiological, 
*ater  temperature,  and  fluvial  sediment  data. 
Woodard-USGS) 
W72-04660 


ANNUAL  COMPILATION  AND  ANALYSIS  OF 
HYDROLOGIC  DATA  FOR  URBAN  STUDIES 
IN  THE  DALLAS,  TEXAS  METROPOLITAN 
\REA,  1969, 

Geological  Survey,  Fort  Worth,  Tex. 

G.  R.  Dempster,  and  B.  S.  Massey. 

Geological  Survey  Data  Report,  July  1971.  136  p,  4 

fig,  3  tab,  8  ref. 

Descriptors:  *Streamflow,  'Rainfall-runoff  rela- 
tionships, 'Urbanization,  'Hydrologic  data,  'Tex- 
as, Cities,  Data  collections,  Watershed  manage- 
ment, Steam  gages,  Water  yield,  Flow  rates, 
Storms,  Hydrographs,  Mass  curves. 


Identifiers:  'Dallas  (Tex),  'Urban  hydrology. 

This  report  represents  the  compilation  analysis  of 
hydrologic  data  collected  in  urban  or  partly  urban 
drainage  basins  in  the  Dallas,  Texas  metropolitan 
area  during  the  1969  water  year.  The  Dallas  urban 
studies  involve  the  collection  of  precipitation,  ru- 
noff, and  flood-elevation  data  in  7  drainage  basins 
within  the  city  of  Dallas  and  in  2  drainage  basins 
outside  the  city  in  Dallas  County.  Two  of  the  7 
study  areas  in  Dallas  have  headwaters  in  rural 
areas  outside  the  city  limits,  but  the  largest  part  of 
each  drainage  basiin  is  within  the  city.  Total 
precipitation  and  rainfall  intensities  were  deter- 
mined from  measurements  at  34  recording  rain 
gages.  Runoff  data  were  based  on  discharge  mea- 
surements and  stage  records  at  8  continuous- 
record  stations  and  13  crest-stage  partial  record 
stations.  Water-surface  elevations  were  obtained 
at  99  flood-profile  locations.  Annual  records  of 
daily  discharges  at  continuous-record  gaging  sta- 
tions, maximum  discharge  at  crest-stage  partial- 
record  stations,  and  documented  peak  elevations 
at  flood-profile  partial-record  stations  are  tabu- 
lated. (Woodard-USGS) 
W72-04661 


INDEX   OF  SURFACE  WATER  STATIONS  IN 
TEXAS  -  OCTOBER  1971. 

Geological  Survey,  Austin,  Tex.  Water  Resources 
Div. 

Geological  Survey  Report,  October  1971.  28  p,  1 
map,  5  tab. 

Descriptors:  'Data  collections,  'Hydrologic  data, 
'Surface  waters,  'Documentation,  'Texas,  Infor- 
mation retrieval,  Streamflow,  Water  quality, 
Chemical  analysis,  Sediment  transport,  Reser- 
voirs. 
Identifiers:  'Index,  'Surface  water  stations  (Tex). 

The  U.  S.  Geological  Survey's  investigations  of 
the  water  resources  of  Texas  are  conducted  in 
cooperation  with  the  Texas  Water  Development 
Board,  Texas  Highway  Department,  river  authori- 
ties, cities,  U.  S.  Corps  of  Engineers,  Bureau  of 
Sport  Fisheries  and  Wildlife,  Federal  Water  Pollu- 
tion Control  Administration,  U.  S.  Soil  Conserva- 
tion Service,  and  others.  This  index  shows  the  sta- 
tion number  and  name,  type  of  records  collected, 
and  the  office  at  which  the  basic  data  are  per- 
manently filed.  As  ot  October  1,  1971,  482  stream- 
flow,  75  reservoir-content,  14  stage,  113  low-flow 
partial-record,  192  crest-stage  partial-record,  3 
miscellaneous,  110  chemical  quality,  25  continu- 
ous recording  water-quality,  97  periodic  chemical- 
quality,  149  periodic  organic  quality,  i07  pesti- 
cides, 10  sediment,  33  periodic  sediment,  and  54 
reservoir  inventory  stations  were  in  operation.  A 
map  of  Texas  shows  the  data-collection  sites. 
(Woodard-USGS) 
W72-04662 


QUALITY  OF  SURFACE  WATERS  OF  THE 
UNITED  STATES,  1967,  PARTS  1  AND  2. 
NORTH  ATLANTIC  SLOPE  BASINS  AND 
SOUTH  ATLANTIC  SLOPE  AND  EASTERN 
GULF  OF  MEXICO  BASINS. 
Geological  Survey,  Washington,  D.  C. 

Available  from  GPO,  Washington,  DC  20402-Price 
$4.00.  Geological  Survey  Water-Supply  Paper 
2011,  1971.  982  p,  1  fig,  32  ref. 

Descriptors:  'Water  quality,  'Water  analysis, 
'Surface  waters,  'Data  collections,  Northeast 
U.S.,  Southeast  U.S.,  Gulf  of  Mexico,  Analytical 
techniques,  Sediment  transport,  Sedimentation, 
Particle  size,  Water  temperature,  Streamflow, 
Flow  measurement,  Hydrologic  data. 
Identifiers:  North  Atlantic  Slope  basins,  South  At- 
lantic Slope  basins,  Eastern  Gulf  of  Mexico 
basins,  Basic  data  records. 

Quality  of  water  data  for  the  North  Atlantic  Slope 
basins  and  South  Atlantic  Slope  and  Eastern  Gulf 
of  Mexico  basins  are  presented  for  the  1967  water 


year  (October  1,  1966  to  September  30,  1967).  The 
Geological  Survey  maintained  318  sampling  sta- 
tions on  208  streams  for  the  study  of  chemical  and 
physical  characteristics  of  surface  water.  Samples 
were  collected  daily  and  monthly  at  262  of  these 
locations  for  chemical-quality  studies.  Samples 
were  also  collected  less  frequently  at  many  other 
points.  Water  temperatures  were  measured  con- 
tinuously at  83  and  daily  at  121  stations.  Quantities 
of  suspended  sediment  are  reported  for  53  sta- 
tions. Sediment  samples  were  collected  one  or 
more  times  daily  at  most  stations,  depending  on 
the  rate  of  flow  and  changes  in  stage  of  the  stream. 
Particle-size  distributions  of  sediments  were  deter- 
mined at  35  stations.  The  stream  discharges  re- 
ported in  the  tables  are  either  daily  mean 
discharges  or  discharges  obtained  at  the  time  sam- 
ples were  collected.  Discharges  reported  for  com- 
posite samples  are  usually  the  average  of  daily 
mean  discharges  for  the  composite  period.  (Myers- 
USGS) 
W72-04663 


QUALITY  OF  SURFACE  WATERS  OF  THE 
UNITED  STATES,  1966:  PARTS  1  AND  2. 
NORTH  ATLANTIC  SLOPE  BASINS  AND 
SOUTH  ATLANTIC  SLOPE  AND  WASTERN 
GULF  OF  MEXICO  BASINS. 
Geological  Survey,  Washington,  D.C. 

Available  from  GPO,  Washington,  D  C  20402- 
$4.00.  Geological  Survey,  Water-Supply  Paper 
1991, 1971.  984  p,  1  fig,  32  ref. 

Descriptors:  'Water  quality,  'Water  analysis, 
'Surface  waters,  'Data  collection,  Northeast 
U.S.,  Southeast,  U.S.,  Gulf  of  Mexico,  Analytical 
techniques,  Sediment  transport,  Sedimentation, 
Particle  size,  Water  temperature,  Streamflow, 
Flow  measurement,  Hydrologic  data. 
Identifiers:  North  Atlantic  Slope  basins,  South  At- 
lantic Slope  basins,  Eastern  Gulf  of  Mexico 
basins,  Basic  data  records. 

Quality  of  water  data  for  the  North  Atlantic  Slope 
basins  and  South  Atlantic  Slope  and  Eastern  Gulf 
of  Mexico  basins  are  presented  for  the  1966  water 
year,  (October  1,  1965  to  September  30,  1966).  The 
Geological  Survey  maintained  143  sampling  sta- 
tions on  99  streams  for  the  study  of  chemical  and 
physical  characteristics  of  surface  water.  Samples 
were  collected  daily  and  monthly  at  100  of  these 
locations  for  chemical-quality  studies.  Samples 
were  also  collected  less  frequently  at  many  other 
points.  Water  temperatures  were  measured  con- 
tinuously at  34  and  daily  at  32  stations.  Quantities 
of  suspended  sediment  are  reported  for  31  sta- 
tions. Sediment  samples  were  collected  one  or 
more  times  daily  at  most  stations,  depending  on 
the  rate  of  flow  and  changes  in  stage  of  the  stream. 
Particle-size  distributions  of  sediments  were  deter- 
mined at  25  stations.  The  stream  discharges  re- 
ported in  the  tables  are  either  daily  mean 
discharges  or  discharges  obtained  at  the  time  sam- 
ples were  collected.  Discharges  reported  for  com- 
posite samples  are  usually  the  average  of  daily 
mean  discharges  for  the  composite  period.  (Myers- 
USGS) 
W72-04664 


COMPUTATION  OF  STORM-FLOOD  CHARAC- 
TERISTICS BY  COMBINED  ANALYSIS  OF  OB- 
SERVATIONAL DATA  ON  A  GROUP  OF 
RIVERS  (K  RASCHETU  KHARAKTERISTIK 
DOZHDEVYKH  PAVODKOV  PUTEM  SOV- 
MESTNOGO  ANALIZA  DANNYKH  NABLYU- 
DENIY  PO  GRUPPE  REK), 
Gosudarstvennyi  Gidrologicheskii  Institut,  Lenin- 
grad (USSR). 

For  primary  bibliographic  entry  see  Field  02E. 
W72-04681 


QUALITY    OF    SURFACE    WATERS    OF   THE 
UNITED  STATES,  1967:  PARTS  3  AND  4.  OHIO 
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RIVER  BASIN  AND  ST.  LAWRENCE  RIVER 
BASIN. 

Geological  Survey,  Washington,  D.C. 

Available  from  GPO,  Washington,  DC  20402 
$2.45.  Geological  Survey  Water-Supply  Paper 
2012,  1971.  575  p,  1  fig,  32  ref. 

Descriptors:  'Water  quality,  'Water  analysis, 
•Surface  waters,  *Ohio  River,  *St.  Lawrence 
River,  Analytical  techniques.  Sediment  transport, 
Sedimentation,  Particle  size,  Water  temperature, 
Streamflow,  Flow  measurement,  Hydrologic  data. 
Identifiers:  Ohio  River  basin,  St.  Lawrence  River 
basin,  Basic  data  records. 

Quality  of  water  data  for  the  Ohio  River  basin  and 
St.  Lawrence  River  basin  are  presented  for  the 
1967  water  year  (October  1,  1966  to  September  30, 
1967).  The  Geological  Survey  maintained  237  sam- 
pling stations  on  145  streams  for  the  study  of 
chemical  and  physical  characteristics  of  surface 
water.  Samples  were  collected  daily  and  monthly 
at  144  of  these  locations  for  chemical-quality  stu- 
dies. Samples  were  also  collected  less  frequently 
at  many  other  points.  Water  temperatures  were 
measured  continuously  at  101  and  daily  at  65  sta- 
tions. Quantities  of  suspended  sediment  are  re- 
ported for  34  stations.  Sediment  samples  were  col- 
lected one  or  more  times  daily  at  most  stations,  de- 
pending on  the  rate  of  flow  and  changes  in  stage  of 
the  stream.  Particle-size  distributions  of  sediments 
were  determined  at  22  stations.  The  stream 
discharges  reported  in  the  tables  are  either  daily 
mean  discharges  or  discharges  obtained  at  the  time 
samples  were  collected.  Discharges  reported  for 
composite  samples  are  usually  the  average  of  daily 
mean  discharges  for  the  composite  period.  (Myers- 
USGS) 
'W72-04689 


THE  LOOK  OF  OUR  LAND--AN  AIRPHOTO 
ATLAS  OF  THE  RURAL  UNITED  STATES:  THE 
EAST  AND  SOUTH. 

Economic  Research  Service,  Washington,  D.C. 

Available  from  GPO,  Washington,  D.C.  20402  - 
Price  $1.25.  Agriculture  Handbook  No  406,  April 
1971.  99  p,  39  ref. 

Descriptors:  'Land  use,  *Water  sources,  'Rural 
areas,  'United  States,  'Aerial  photography, 
Hydrologic  data,  Climates,  Elevation,  Topog- 
raphy, Soils,  Surface  waters.  Groundwater, 
Forests,  Vegetation,  Agriculture. 
Identifiers:  Atlas  (Airphoto). 

Airphotos  illustrate  land  use  patterns  and  terrain  in 
seven  land  resource  regions  in  the  Eastern  and 
Southern  United  States.  Portions  of  small-scale 
airphoto  index  sheets  and  a  stereopair  of  airphotos 
accompany  the  description  of  each  of  the  41  areas 
within  the  regions.  Information  covering  land  use, 
elevation,  topography,  climate,  water,  and  soil  are 
included  for  each  area.  The  land  resource  regions 
are:  East  and  Central  General  Farming  and  Forest 
Region;  Mississippi  Delta  Cotton  and  Feed  Grains 
Region;  South  Atlantic  and  Gulf  Slope  Cash  Crop, 
Forest,  and  Livestock  Region;  Northeastern 
Forage  and  Forest  Region;  Northern  Atlantic 
Slope  Truck,  Fruit,  and  Poultry  Region;  Atlantic 
and  Gulf  Coast  Lowlands  Forest  and  Truck  Crop 
Region,  and  Florida  Subtropical  Fruit,  Truck 
Crop,  and  Range  Region.  (Woodard-USGS) 
W72-04690 
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THE  WALDECK  II  STATION. 

For  primary  bibliographic  entry  see  Field  04A. 
W72-04105 


MODEL  STUDY  OF  POWER  INTAKE  GATE  OF 
MOSSYROCK  DAM, 

Western  Canada  Hydraulic  Labos.  Ltd.  (British 
Columbia). 

R.  A.  Robertson,  and  J.  W.  Ball. 
Proceedings,    American    Society    of    Civil    En- 
gineers, Journal  of  the  Hydraulics  Division,  Vol 
97,  No  HY7,  p  889-906,  July  1971.  18  p,  16  fig,  1 
ref,  append. 

Descriptors:  'Roller  gates.  'Gate  control,  'Gates, 
'Model  studies,  'Prototype  tests,  Hydraulic  struc- 
tures, Hydraulic  models,  Penstocks,  Friction, 
Damages,  Vibration,  Failure,  Test  procedures. 
Uplift  pressure. 

Identifiers:  Mossyrock  Dam  (Wash),  Friction 
tests. 

The  roller-mounted  power  intake  gate  on  Mos- 
syrock Dam  fulfills  2  functions:  close  against  max- 
imum flow  should  the  wicket  gates  fail,  and  fill  the 
penstock  and  shaft  through  a  small  gate  opening. 
When  the  gate  was  opened  for  the  initial  filling  of 
the  penstock,  the  gate  catapulted  high  in  the  gate 
shaft,  fell,  and  rebounded.  Extensive  damage  to 
the  gate,  embedded  sill,  and  the  operating 
mechanism  resulted.  Tests  were  made  on  a  1:26 
scale  model  of  the  gate  and  penstock  to  ascertain 
how  each  of  the  forces  contributed  to  the  catapult- 
ing action  and  to  develop  corrective  measures.  The 
model  tests  showed  that  the  gate  was  catapulted 
up  the  shaft  50  ft.  Major  alterations  to  the  gate 
shaft  base  would  be  required  to  prevent  this  action 
but  were  considered  impractical  for  this  installa- 
tion. Conditions  causing  the  model  gate  to  stop  at 
small  openings  while  descending  at  slow  speeds 
during  simulated  emergency  closures  are  ex- 
amined. Measures  to  assure  model-prototype 
similarity  and  comparisons  of  model  and  proto- 
type test  data  are  presented.  (USBR) 
W72-04117 


CRITERIA  FOR  DETERMINING  ECONOMIC 
PRIORITIES  IN  AWARDING  SEWAGE  FACILI- 
TY CONSTRUCTION  GRANTS, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 
of  Agricultural  Economics  and  Rural  Sociology. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-04286 

FOREIGN  DEEPWATER  PORT  DEVELOP- 
MENT (THREE  VOLUMES), 

Little  (Arthur  D.),  Inc.,  Cambridge,  Mass. 
For  primary  bibliographic  entry  see  Field  06B. 
W72-04553 


SELECTED  BIBLIOGRAPHY  ON  THE  EN- 
GINEERING CHARACTERISTICS  OF 
COASTAL  INLETS, 

California  Univ.,  Berkeley.  Hydraulic  Engineering 
Lab. 

P.  F.  Castaner. 

Available  from  the  National  Technical  Informa- 
tion Service  as  AD-730  933.  S3.00  in  paper  copy. 
S0.95  in  microfiche.  Hydraulic  Engineering 
Laboratory  Report  No.  HEL24-7,  August  1971.  24 
P- 

Descriptors:  'Coastal  engineering,  'Inlets  (Water- 
ways), 'Bays,  'Estuaries,  Tides,  Flow,  Littoral 
drift.  Sediments,  Bibliographies,  Lagoons,  Har- 
bors. 
Identifiers:  'Coastal  inlets,  'Tidal  entrances. 

Literature  dealing  with  the  engineering  charac- 
teristics of  coastal  inlets  was  surveyed.  A  bibliog- 
raphy of  226  citations  deal  with  the  physical 
characteristics  of  coastal  inlets,  effects  of  waves, 
tides,  flows,  littoral  drift  and  sediments,  history  of 
inlet  improvement,  based  on  theory  and  ex- 
perience. 
W72-04583 
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MODEL  STUDY  OF  POWER  INTAKE  GATE  OF 
MOSSYROCK  DAM, 

Western  Canada  Hydraulic  Labos.  Ltd.  (British 

Columbia). 

For  primary  bibliographic  entry  see  Field  08A. 

W72-04117 


DRAG  REDUCTION  AND  DEGRADATION  OF 
DILUTE  POLYMER  SOLUTIONS  IN  TURBU- 
LENT PIPE  FLOWS, 

Naval  Ship  Research  and  Development  Center, 
Washington,  D.C. 
T.  T.  Huang,  and  N.  Santelli. 
Available  from  NTIS  Springfield,  Va.  22151  as 
AD-730  052  Price  $3.00  (paper  cover):  $0.95  cents 
microfiche.  Naval  Ship  Research  and  Develop- 
ment Center  Report  3677,  Department  of  the 
Navy,  August  1971.  36  p,  24  fig,  31  ref.  SF  354  21 
003.  Task  01710. 

Descriptors:  'Turbulent  flow,  'Turbulent  bounda- 
ry    layers,     'Pipe     flow,     Testing,     Analytical 
techniques.    Velocity,    Pressure    head.    Pressure 
drag.  Hydraulics. 
Identifiers:  Drag  reduction.  Polymer  solutions. 

Drag  reduction  caused  by  dilute  Polyethylene 
Oxide  (POLYOXWSR-301)  and  anionic  charged 
Polyacrylimide  (MAGNIFLOC  835A)  polymer 
solutions  was  studied  experimentally  in  1.918-  and 
0.455-cm  ID  smooth  pipes.  The  POLYOX  solu- 
tions tested  were  superior  in  drag  reduction  but  in- 
ferior in  shear-degradation  resistance  compared  to 
the  MAGNIFLOC  solutions  at  corresponding  con- 
centrations. A  three-layer  mean  velocity  profile 
model  appears  to  be  more  consistent  with  current 
and  other  data  than  a  traditional  two-layer  model. 
(Woodard-USGS) 
W72-04198 


CHARACTERISTICS  OF  SEPARATED  STORM 
AND  COMBINED  SEWER  FLOWS, 

Weston  (Roy  F.),  Inc.,  Roslyn.  NY 

For  primary  bibliographic  entry  see  Field  05D. 

W72-04302 


BASIC  DATA  REPORT  ON  THE  TURBULENT 
SPREAD  OF  HEAT  AND  MATTER, 

Geological  Survey,  Fort  Collins,  Colo. 
R.  S.  McQuivey,  T.  N.  Keefer,  and  M.  A.  Shirazi. 
Geological  Survey  Open-file  Report,  August  1971. 
166  p,  31  fig.  9  tab,  5  ref,  append. 

Descriptors:  'Hydrologic  data,  'Heated  water, 
'Saline  water,  'Dispersion,  'Hydraulic  models. 
Laboratory  tests.  Turbulent  flow.  Jets,  Flumes, 
Tracers,  Research  facilities.  Research  and 
development,  Instrumentation,  Transport  deple- 
tion, Open  channel  flow.  Thermal  pollution. 
Identifiers:  'Colorado  State  University,  Experi- 
mental procedure.  Data  summary. 

Results  are  presented  in  basic  data  form  of  an  in- 
vestigation of  the  turbulent  transport  properties  of 
heated  and  salt  water  jets  in  an  open  channel  flow. 
The  data  were  taken  cooperatively  by  the  U.S. 
Geological  Survey  and  the  Environmental  Protec- 
tion Agency  and  include  measurement  of  the  tur- 
bulence characteristics,  longitudinal  dispersion, 
and  vertical  and  lateral  turbulent  diffusion.  The 
apparatus  and  the  experimental  procedures  are 
described.  A  flume  3.86  ft  wide,  2  ft  deep,  and  120 
ft  long  was  used.  Three  different  boundary 
roughnesses  were  used  in  the  investigation.  The 
turbulence  data  include  the  intensity  of  turbu- 
lence, Eulerian  time  scales,  autocorrelation  func- 
tion distributions,  space  correlation  distributions 
in  the  vertical  and  horizontal  directions  and  space- 
time  correlation  function  distributions  in  the  lon- 
gitudinal direction.  Vertical  and  lateral  turbulent 
diffusion  data  were  obtained  downstream  from 
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jets  of  three  diameters,  at  four  different  jets 
strengths.  Two  tracer  fluids,  heated  water  and  a 
neutrally  buoyant  salt  solution  were  used.  Exten- 
sive analysis  of  these  basic  data  will  be  the  subject 
of  a  future  publication.  (Lang-USGS) 
W72-04333 


SUMMARY  OF  ALLUVIAL-CHANNEL  DATA 
FROM  RIO  GRANDE  CONVEYANCE  CHAN- 
NEL, NEW  MEXICO,  1965  -  69, 

Geological  Survey,  Fort  Collins,  Colo. 
J.  K.  Culbertson,  C.  H.  Scott,  and  J.  P.  Bennett. 
Geological  Survey  Open-file  Report,  August  1971. 
168  p,  22  fig,  8  tab,  17  ref,  2  append. 

Descriptors:  *Streamflow,  *Sediment  transport, 
•Conveyance  structures,  *Rio  Grande,  *New 
Mexico,  Channels,  Channel  flow,  Sediment 
discharge,  Sedimentation,  Particle  size,  Sediment 
distribution,  Sediment  load,  Sampling,  Flow  mea- 
surement, Flow  rates. 

Identifiers:  *Rio  Grande  Channel  (Bernardo,  N 
Mex). 

Flow  and  sediment  data  are  presented  for  the  6.8 
mile  Rio  Grande  conveyance  channel  near  Bernar- 
do, New  Mexico.  The  channel  bed  consists  of 
sands  with  median  diameters  ranging  from  0.15  to 
0.35  mm  and  the  bedform  varies  from  dunes  to 
flat.  Descriptions  of  equipment  and  general 
procedures  of  sampling  are  followed  by  descrip- 
tions of  two  sets  of  data;  the  first  set  is  a  series  of 
measurements  taken  at  individual  cross-sections 
and  describes  conditions  at  points  along  the  reach. 
The  second  set  is  a  series  of  measurements  that 
characterize  the  entire  length  of  the  Bernardo 
reach  of  the  conveyance  channel  system.  The  data 
include  water  discharge,  cross-sectional  area, 
channel  width,  slope,  point  velocity,  point-in- 
legrated  sediment  concentration,  depth-integrated 
sediment  concentration,  and  bed  material.  Data 
were  obtained  for  water  discharges  ranging  from 
560  to  1 ,860  cfs  and  slopes  ranging  from  0.00041  to 
0.0011.  Cross-sectional  area  variations  were  from 
143  to  425  sq.  ft.  Suspended-sediment  concentra- 
tions ranged  from  1,240  to  7,700  mg/liter. 
(Woodard-USGS) 
W72-04336 


DISPERSION  OF  THERMAL  EFFLUENTS, 

Washington  State   Univ.,  Pullman.  Coll.  of  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  05B. 
W72-04352 


ACCURACY  OF  DETERMINING  AVERAGE 
VERTICAL  VELOCITY  (TOCHNOST' 

OPREDELENIYA  SREDNEY  NA  VERTIKALI 
SKOROSTI), 

Gosudarstvennyi  Gidrologicheskii  Institut,  Lenin- 
grad (USSR). 
M.  L.  Ruppert. 

In:  Sbornik  rabot  po  gidrologii,  No  9;  Gosudarst- 
vennyy  Gidrologicheskiy  Institut,  Leningrad, 
Gidrometeoizdat,  p  181-188,  1970.  2  fig,  2  tab,  14 
ref. 

Descriptors:    'Velocity,    'Channel    flow.    *Flow 
measurement,  'Hydrometry,  Open  channels,  Ice, 
Seasonal,  Equations,  Probability. 
Identifiers:  "USSR,  'Distribution  curves,  Gaus- 
sian-Chebyshev  formulas,  Simpson  formula. 

The  accuracy  of  determining  average  vertical 
velocity  by  various  methods  of  interpolation 
between  measured  water  flow  velocities  is  ex- 
amined. Chebyshev  and  Gaussian  formulas  for  2- 
and  3-ordinates  were  used  in  addition  to  the  cur- 
rently popular  formula  of  trapezoids.  A  total  of 
236  vertical  velocity  distribution  curves,  with 
depths  ranging  from  0.3  to  17  m,  were  analyzed- 
120  for  open  channels  and  1 16  for  channels  under 
ice.  Parabolic  interpolation  after  Simpson,  calcu- 
lated for  II  evenly  distributed  points,  was  used  as 
the  standard  average  velocity  value.  Probability  of 
error  using  3-point  Chebyshev  and  Gaussian  for- 


mulas for  any  channel  state  to  compute  average 
vertical  velocity  for  most  frequently  encountered 
distributions  does  not  exceed  1%.  Use  of  the  2- 
point  Chebyshev-Gaussian  formula  produces 
small  random  errors  with  a  probability  error  for 
summer  curves  of  1.7%  and  for  winter  curves  of 
2.6%.  These  methods  result  in  pratically  no  syste- 
matic errors,  whereas  interpolation  by  the  trape- 
zoid formula  produces  both  large  random  and 
systematic  errors.  The  multipoint  method  of  mea- 
surement with  curvilinear  interpolation  after 
Chebyshev,  Gauss  or  Simpson  should  be  used  in 
vertical  velocity  distribution  studies.  (Josefson- 
USGS) 
W72-04358 


METHOD  OF  RATING   FLOW   IN   A   STORM 
SEWER, 

Geological  Survey,  Mineola,  N.  Y. 

For  primary  bibliographic  entry  see  Field  07B. 

W72-04363 


ANALYSIS  OF  FORCES  IN  A  PILE-UP  OF  ICE, 

Monti,  Lavoie  and  Nadon,  Montreal  (Quebec). 
For  primary  bibliographic  entry  see  Field  02C. 
W72-04528 


EFFECTIVE   FORCE  OF  FLOATING   ICE  ON 
STRUCTURES, 

Monti,  Lavoie  and  Nadon,  Montreal  (Quebec). 
For  primary  bibliographic  entry  see  Field  02C. 
W72-04529 


COMPUTATION  OF  GRAVITY  CURRENTS  IN 
ESTUARIES. 

For  primary  bibliographic  entry  see  Field  02L. 
W72-04540 


TRIBUTARY  TO  THE  INTRACOASTAL 
WATERWAY  AT  INTERSTATE  HIGHWAY  10 
NEAR  PORT  ALLEN,  LOUISIANA, 

Geological  Survey,  Baton  Rouge,  La. 

L.  A.  Martens,  and  B.  L.  Neely,  Jr. 

Geological  Survey  Open-file  Report,  April  1970.  4 

P,  3  fig. 

Descriptors:    *Streamflow,    'Floods,    'Culverts, 
'Backwater,    'Louisiana,    Flow    profiles,    Flow 
rates,  Urbanization,  Hydraulic  structures,  Roads, 
Regional  flood,  Design  flood,  Flood  control. 
Identifiers:  'Port  Allen  (La),  Urban  hydrology. 

The  Louisiana  Department  of  Highways  has  built 
a  triple  10x10  box  culvert  at  crossing  of  a  tributa- 
ry to  the  Intracoastal  Waterway.  Information  is 
presented  concerning  the  elevation  and  discharge 
of  the  50-yr  flood  and  the  effect  that  the  culvert 
will  have  on  the  flood  elevations  upstream  from 
the  highway.  The  basin  is  sparsely  developed 
(about  10%)  above  Interstate  10.  The  50-yr 
discharge  is  estimated  to  be  1,580  cfs.  Because  of 
its  proximity  to  Baton  Rouge,  the  basin  will 
become  urbanized  to  a  greater  extent  in  the  future. 
The  50-yr  stage  at  the  upstream  side  of  the  culvert 
under  rural  conditions  would  be  9.3  ft  which 
reflects  about  0.2  ft  backwater  caused  by  the  cul- 
vert; the  50-yr  stage  after  full  urbanization  would 
be  12.7  ft  which  would  have  about  1.3  ft  of 
backwater  at  the  culvert.  (Woodard-USGS) 
W72-04659 


LASER-VELOCITY  METER, 

Lund  Univ.  (Sweden).  Div.  of  Hydraulics. 
For  primary  bibliographic  entry  see  Field  07B. 
W72-04671 


UNCONFINED     FLOW     AROUND     INCLINED 
SHEET  PILES, 

Indian  Inst,  of  Science,  Bangalore.  Dept.  of  Civil 
and  Hydraulic  Engineering. 
A.  S.  Reddy,  G.  C.  Mishra,  and  K.  Seetharamiah. 
Journal  of  Hydraulic  Research,  Vol  9,  No  4,  p  591- 
607.  1971.  10  fig,  5  ref. 


Descriptors:    'Groundwater    movement,    'Flow 
around  objects,  'Piles  (Foundations),  'Sheet  pil- 
ing, Porous  media,  Alluvial  channels,  Porosity, 
Permeability,  Pressure. 
Identifiers:  'Flow  around  sheet  piles. 

The  pressure  distribution  and  position  of  phreatic 
lines,  in  the  case  of  unconfined  flow  around 
oblique  sheet  piles  embedded  in  an  infinitely  deep, 
homogeneous,  and  isotropic  porous  medium  are 
determined  using  the  hydrograph  and  method  of 
inversion.  The  analysis  is  valid  for  any  inclination 
of  the  sheet  pile.  Numerical  results  are  presented 
for  various  angles  and  several  different  depths  of 
embedment.  (Knapp-USGS) 
W72-04675 


PROBLEMS  OF  ENGINEERING  HYDROLOGY 
(VOPROSY  INZHENERNOY  GIDROLOGII). 

Gosudarstvennyi  Gidrologicheskii  Institut,  Lenin- 
grad (USSR). 

For  primary  bibliographic  entry  see  Field  02E. 
W72-04678 
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SIMULATION  OF  EHV  TRANSMISSION  LINE 
FLASHOVERS  INITIATED  BY  BIRD  EXCRE- 
TION, 

Bonneville  Power  Administration,  Portland,  Oreg. 
H.  J.  West,  J.  E.  Brown,  and  A.  L.  Kinyon. 
Institution  of  Electrical  and  Electronics  En- 
gineers, Transactions,  Power  Applications 
Systems,  Vol  PAS-90,  No  4,  p  1627-1630,  July- 
Aug  1971.  4  p,  8  fig,  4  ref. 

Descriptors:  'Transmission  lines,  'Extra  high 
voltage,  'Birds,  Electrical  insulators,  Alternating 
current,  Direct  current,  Field  investigations, 
Laboratory  tests,  Simulation,  Test  procedures. 
Identifiers:  'Outages,  'Flashover,  Contaminants, 
Air  gaps,  Electric  discharges,  Test  results. 

During  1968  and  1969,  unexplained  flashovers 
caused  32  outages  on  the  Bonneville  Power  Ad- 
ministration 500-kv  a-c  transmission  lines.  Outage 
statistics  were  studied  and  field  investigations 
made  to  determine  flashover  causes.  Insulator 
specimens  exhibiting  evidence  of  flashover  were 
removed  and  tested  in  the  laboratory  fog  chamber 
under  extremely  wet  conditions.  Tests  demon- 
strated that  greater  quantities  of  a  contaminant 
than  found  on  the  specimens,  would  have  to  be 
present  in  field  installations  to  cause  flashovers  in- 
itiated by  rain  or  fog.  The  theory  was  then  ad- 
vanced that  flashover  occurs  as  a  result  of  long 
streams  of  excrement  released  by  large  birds, 
either  perched  on  or  in  flight  near  a  transmission 
tower,  partially  bridging  the  gap  between  the 
tower  and  conductors.  A  discharge  device,  simu- 
lating that  situation  was  developed  for  controlled 
experiments.  Test  results  show  that  a  50  to  60  cu 
cm  discharge  can  produce  8  to  9  ft  conductive 
streams,  thus  bridging  gaps  to  within  strike 
distance  of  both  320-kv  a-c  and  400-kv  d-c  line-to- 
ground  air  gaps.  (USBR) 
W72-04104 


RELIABILITY  CALCULATIONS  INCLUDING 
THE  EFFECTS  OF  OVERLOADS  AND  MAIN- 
TENANCE, 

Stagg  Systems,  Inc.,  New  York. 
W.  R.  Christiaanse. 

Institution  of  Electrical  and  Electronics  En- 
gineers, Transactions  Power  Application  Systems, 
Vol  PAS-90,  No  4,  p  1664-1667,  July-Aug  1971.  14 
p,  10  fig,  6  tab,  23  ref,  append,  disc. 

Descriptors:  'Reliability,  'Maintenance,  Proba- 
bility, Mathematical  models.  Bibliographies,  Elec- 
tric power,  'Electric  power  production,  Net- 
works, Electrical  equipment,  Electric  power 
failure,  Failure  (Mechanics),  Electric  power  de- 
mand. 
Identifiers:  'Outages,  'Overloads. 
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A  difficult  problem  associated  with  reliability  cal- 
culations has  been  the  development  of  accurate 
and  simple  methods  for  representing  the  combined 
effects  of:  device  outages  due  to  external  forces, 
outages  contingent  on  the  load  level  and  other  ou- 
tages, and  planned  outages  for  maintenance. 
System  loads,  maintenance  outages,  and  forced 
outages  can  be  represented  as  2-stage,  statistically 
independent  renewal  processes,  leading  to  a  sim- 
plified method  for  calculating  the  steady-state 
rates  and  contingency  durations.  These  methods 
are  generally  more  accurate  than  those  using 
availability  load  models.  The  effects  of  load 
growth  on  reliability  are  examined.  Two  sample 
problems  using  the  models  are  included.  (USBR) 
W72-04107 


A      NEW      METHOD      FOR      FORECASTING 
HOURLY  DEMANDS, 

Hydro-Electric   Power  Commission   of  Ontario, 

Toronto. 

For  primary  bibliographic  entry  see  Field  06D. 

W72-04109 


ANALYSIS  OF  JET-TYPE  IMPULSE  TUR- 
BINES, 

University  of  Strathclyde,  Glasgow  (Scotland). 
J.  Webster. 

Water  Power,  Vol  23,  No  8,  p  287-292,  Aug  1971.  6 
p,  6  fig,  2  ref. 

Descriptors:  'Hydraulic  machinery,  'Impulse  tur- 
bines, *Pelton  turbines,  'Hydraulic  turbines, 
Losses,  Friction,  Jets,  Turbines,  Foreign  research. 
Identifiers:  Great  Britain,  'Specific  speed,  'Tur- 
bine efficiency,  Entrances  (Fluid  flow).  Kinetic 
energy. 

Jet-type  impulse  turbine  performance  can  be  as- 
sessed from  inlet  flow  conditions.  The  inclined-jet 
turbine  is  inherently  less  efficient  than  the  tangen- 
tial-jet or  Pelton  turbine,  both  by  virtue  of  the 
geometrical  configuration  and  the  range  of  specific 
speeds.  Reasons  for  this  lower  efficiency  are 
given;  a  general  one-dimensional  theory  is 
developed;  and  the  effects  of  relevant  variables 
are  discussed.  Energy  loss  is  primarily  attributed 
to  the  relative  energy  differential  across  the  jet  at 
the  inlet,  resulting  in  a  mixing  effect  and  an  out- 
ward turning  moment  on  the  fluid.  The  bulk  of  the 
fluid  thus  leaves  the  wheel  at  a  radius  greater  than 
that  at  entry,  resulting  in  higher  friction  and  exit 
losses.  (USBR) 
W72-04112 


GEOTHERMAL  POWER, 

For  primary  bibliographic  entry  see  Field  04B. 

W72-04172 


EVALUATION  OF  SELECTED  EARTHMOVING 
EQUIPMENT  FOR  THE  RESTORATION  OF 
OIL-CONTAMINATED  BEACHES. 

URS  Research  Co.,  San  Mateo,  Calif. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-04296 

8D.  Soil  Mechanics 


STRUCTURAL  CHARACTERISTICS  OF 
GRANULAR  POROUS  MEDIA, 

Instituto  Mexicano  del  Petroleo,  Mexico  City. 
C.  Perez-Rosales,  and  J.  J.  Martinez. 
Society  of  Petroleum  Engineers  Journal,  Vol  11, 
No4,p  363-366,  December  1971.  1  fig,  1  tab.  9  ref. 

Descriptors:  'Porous  media.  'Porosity,  'Fluid 
mechanics,  'Groundwater  movement.  'Statistical 
methods,  Sedimentology.  Particle  size.  Granules, 
Soil  mechanics,  Stratigraphy.  Petrography. 

A  statistical  method,  based  upon  the  surface  anal- 
ysis of  samples,  is  presented  for  determining 
simultaneously    the   following   structural   charac- 


teristics of  granular  porous  media:  porosity,  mean 
pore  width,  mean  grain  thickness,  specific  sur- 
face, true  sphericity  of  grains,  number  of  grains 
per  unit  volume,  and  surface  area  of  individual 
grains.  Since  a  two-dimensional  analysis  is  used  as 
a  means  for  obtaining  information  about  three- 
dimensional  systems,  the  applicability  of  the 
proposed  method  is  restricted  to  homogeneous 
and  isotropic  media.  The  study  of  the  geometrical 
properties  of  granular  porous  media  is  of  im- 
portance in  a  variety  of  scientific  and  technilogical 
disciplines,  such  as  fluid  mechanics,  soil 
mechanics,  sedimentology,  stratigraphy,  and 
petrophysics.  (Woodward-USGS) 
W72-04385 


For  primary  bibliographic  entry  see  Field  03A. 
W72-04212 


THE  FLEXURAL  STRENGTH  OF  SEA  ICE  AS 
DETERMINED  FROM  SALINITY  AND  TEM- 
PERATURE PROFILES, 

Cold   Regions  Research   and   Engineering   Lab., 

Hanover,  N.H. 

For  primary  bibliographic  entry  see  Field  02C. 

W72-04526 


DETERMINATION  OF  THE  ACOUSTIC  PRO- 
PERTIES OF  FROZEN  SOILS, 

Cold   Regions   Research  and   Engineering   Lab., 

Hanover,  N.H. 

For  primary  bibliographic  entry  see  Field  02C. 

W72-04550 


SEEPAGE  CHARACTERISTICS  OF  EXPLO- 
SIVELY PRODUCED  CRATERS  IN  SOIL  AND 
ROCK, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  Miss. 

For  primary  bibliographic  entry  see  Field  08H. 

W72-04552 


BRINEFIELD  SUBSIDENCE  AT  WINDSOR,  ON- 
TARIO, 

R.Terzaghi. 

Paper  presented  at  Third  Salt  Symposium,  Cleve- 
land, Ohio,  April  23,  1969,  and  published  as  Har- 
vard University  Soil  Mechanics  Series  No.  84, 
1970. 

Descriptors:     'Subsidence,    'Settlement    (Struc- 
tural),  'Subsurface  investigations.  Soil  profiles, 
Saline  soils,  Wells,  Cavitation. 
Identifiers:   Brinefields,  Windsor,  Ontario  (Can- 
da). 

In  1948.  settlement  cracks  were  noticed  in 
fuildings  within  the  Sandwich  brine  field  area  of 
Windsor,  Ontario,  Canada.  Thereupon  about  85 
reference  points  were  established  on  structures  in 
the  area.  Changes  in  elevation  of  these  points  were 
measured  at  yearly  intervals.  The  results  of  the 
second  annuai  survey  indicate  that  a  shallow  bowl 
of  subsidence  with  a  radius  of  1000  feet  had 
developed.  The  bowl  continued  to  deepen  at  an  ac- 
celerating rate.  In  1954  a  rapid  subsidence  took 
place  in  the  central  part  of  the  bowl.  Within  a  few 
hours,  a  water-filled  depression,  about  500  feet  in 
diameter  and  more  than  twenty-five  feet  in  max- 
imum depth,  was  formed.  Subsequent  investiga- 
tions indicated  that  the  subsidence  was  the  result 
of  the  collapse  of  the  roof  of  one  or  more  cavities 
in  underlying  salt  beds  produced  by  brine  extrac- 
tion from  salt  deposits  located  at  depths  in  excess 
of  1000  feet  below  the  surface  of  the  ground. 
W72-04584 

8E.  Rock  Mechanics  and 
Geology 

SEEPAGE  CHARACTERISTICS  OF  EXPLO- 
SIVELY PRODUCED  CRATERS  IN  SOIL  AND 
ROCK, 

Army  Engineer  Waterways  Experiment  Station. 

Vicksburg,  Miss. 

For  primary  bibliographic  entry  see  Field  08H. 

W72-04552 


8G.  Materials 


DEVELOPMENT  OF  A  LOW-COST  IRON-BASE 
ALLOY  TO  RESIST  CORROSION  IN  HOT  SEA 
WATER, 

Westinghouse  Electric  Corp..  Pittsburgh.  Pa. 


CHEMICAL  CONTROL  OF  CORROSION, 

Illinois  State  Water  Survey,  Urbana. 

For  primary  bibliographic  entry  see  Field  05F. 

W72-04649 

8H.  Rapid  Excavation 


INFILL  OF  NUCLEAR  RUBBLE  CHIMNEYS  BY 
GROUND  WATER, 

Teledyne  Isotopes,  Palo  Alto,  Calif. 

For  primary  bibliographic  entry  see  Field  05B 

W72-04451 


REPORT  OF  OFF-SITE  SURVEILLANCE  FOR 
PROJECT  CABRIOLET. 

Southwestern    Radiological    Health    Lab..    Las 

Vegas,  Nev. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-04455 


SEEPAGE  CHARACTERISTICS  OF  EXPLO- 
SIVELY PRODUCED  CRATERS  IN  SOIL  AND 
ROCK, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  Miss. 

W.  C.  Sherman.  Jr.,  and  Don  C.  Banks. 
Available  from  the  National  Technical  Informa- 
tion Service  as  AD-731  454,  S3.00  in  paper  copy, 
S0.95  in  microfiche.  WES  Misc.  Paper  S-69-34, 
August  1969,  90  p.  52  ref. 

Descriptors:  'Craters,  'Excavation,  "Soil  proper- 
ties, 'Rock  properties,  'Seepage,  Permeability 
Identifiers:    "Explosion  effects,   "Rapid  excava- 
tion. 

This  report  contains  a  review  of  the  permeability 
characteristics  of  soil  and  rock  formation  in  both 
disturbed  and  undisturbed  conditions  which  are 
likely  to  occur  in  the  zones  surrounding  craters. 
The  report  presents  methods  of  determining 
permeability  and  tabulates  typical  values  of 
permeability  in  a  variety  of  materials.  Factors 
which  affect  the  seepage  characteristics  of  craters 
are  discussed  and  a  few  examples  are  presented  to 
illustrate  the  influence  of  seepage  on  stability  cal- 
culations. The  data  indicate  that  laminar  flow  con- 
ditions will  prevail  in  soil  and  rock  formations  de- 
pendent upon  the  size  of  the  pore  opening  and 
velocity  gradient.  For  a  given  pore  opening,  a  criti- 
cal gradient  exists  above  w  hich  the  flow  is  found 
to  be  turbulent:  the  technique  of  constructing  flow 
nets  for  turbulent  flow  is  illustrated  in  the  report. 
The  correct  assessment  of  seepage  conditions  in 
the  zones  surrounding  a  crater  will  depend  to  a 
large  extent  upon  the  correct  evaluation  of  boun- 
dary conditions  such  as  geological  discontinuities 
and  sources  of  seepage. 
W72-04552 


EXCAVATION  SEISMOLOGY, 

Honeywell,   Inc..   St.   Paul.   Minn.   Systems  and 
Research  Center. 

E.  Soland.  H.  M.  Mooney.  and  S.  Singh. 
Available  from  the  National  Technical  Informa- 
tion Service  as  AD-731  707.  S3.00  in  paper  copy, 
S0.95  in  microfiche.  Advanced  Research  Projects 
Agency  Contract  Report  No.  12289-TR1.  Sep- 
tember 1971,  136  p.  Bureau  of  Mines  Contract 
HO210025. 

Descriptors:  "Excavation.  "Seismology.  "Seismic 
waves,  "Instrumentation. 
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dentifiers:  'Rapid  excavation,  'Seismic  models, 
'Seismic  array  processing,  'Seismic  reflection 
nethod,  Piezoelectric  transducer. 

rhe  objective  of  the  program  is  to  develop  seismic 
echniques  and  equipment  which  can  be  used  in  a 
lard-rock  rapid-excavation  system  to  provide  indi- 
ation  of  potentially  hazardous  or  changing 
eologic  conditions  ahead  of  the  working  face.  The 
eismic  reflection  method  is  considered  the  most 
uitable  one  for  the  application.  The  principal 
echnical  problem  is  identification  of  reflections 
uperimposed  on  other  source-produced  coherent 
uterference.  Signal  processing  techniques  such  as 
ross-correlation  and  velocity  filtering  or  beam- 
orming  using  an  array  of  receiving  sensors  are 
eing  investigated  for  enhancement  of  reflections. 
he  initial  part  of  the  program  has  emphasized  the 
evelopment  of  a  seismic  source/receiver  com- 
ination  which  produces  a  simple,  repeatable 
ransmitted  seismic  pulse.  A  field  recording 
ystem  has  been  assembled  and  seismic  signals 
ecorded  and  digitized  for  reflections  from  free 
urfaces  on  granite  blocks  using  a  single  receiver 
t  various  locations  to  simulate  an  array  of 
eceivers.  The  digitized  signals  will  subsequently 
e  processed  by  digital  computer  to  simulate  and 
ssess  signal  processing  techniques. 
V72-04586 

19.  MANPOWER,  GRANTS 
AND  FACILITIES 

•A.  Education  (Extramural) 


NDEX    TO    RESEARCH    ON    COASTAL    AND 
:STUARINE      WATERS      IN      THE      UNITED 

TATES, 

'acific  Northwest  Water  Lab.,  Corvallis,  Oreg. 
ror  primary  bibliographic  entry  see  Field  02L. 
V72-04209 


kNNUAL  REPORT. 

•forth  Carolina  Water  Resources  Research  Inst., 
taleigh 

Wailable  from  the  National  Technical  Informa- 
ion  Service  as  PB-206  696,  S3.00  in  paper  copy, 
0.95  in  microfiche.  July  1,  1970-June  30,  1971,  27 
'.OWRR-A-999-NC<27). 

)escriptors:  'Education,  'Research  facilities, 
)rants,  Universities,  'North  Carolina,  Water 
esources,  Research  and  development.  Training, 
Projects. 

rhe  Water  Resources  Research  Institute  is  The 
Jniversity  of  North  Carolina's  water  research 
enter.  Located  at  North  Carolina  State  Universi- 
y  at  Raleigh,  the  Institute  serves  all  campuses  of 
rhe  University  of  North  Carolina.  It  works  closely 


with  the  Department  of  Natural  and  Economic 
Resources  and  other  agencies  in  the  formulation  of 
a  research  program  responsive  to  state  water 
resource  problems.  A  twenty-six-man  Advisory 
Committee  representative  of  state  and  federal 
water  agencies,  industry,  conservation,  agricul- 
ture, local  government,  and  the  general  public  pro- 
vides program  guidance  and  review.  The  Institu- 
tes's  research  program  for  fiscal  year  1970-1971 
was  supported  by  an  annual  allotment  and  eleven 
matching  grants  from  the  Office  ot  Water 
Resources  Research,  U.  S.  Department  of  the  In- 
terior; matching  state  appropriations;  matching 
funds  from  the  Texas  Gulf  Sulphur  Company;  and 
a  grant  from  the  Z.  Smith  Reynolds  Foundation. 
All  senior  colleges  and  universities  in  North 
Carolina  are  eligible  to  participate  in  the  Institute's 
program.  In  FY  1970-1971  projects  were  con- 
ducted at  North  Carolina  State  University  at 
Raleigh,  University  of  North  Carolina  at  Chapel 
Hill,  and  East  Carolina  University  at  Greenville. 
W72-04631 

9D.  Grants,  Contracts,  and 
Research  Act  Allotments 

ANNUAL  REPORT. 

North  Carolina  Water  Resources  Research  Inst., 

Raleigh. 

For  primary  bibliographic  entry  see  Field  09A. 

W72-04631 

10.  SCIENTIFIC  AND 
TECHNICAL  INFORMATION 

INDEX    TO    RESEARCH    ON    COASTAL    AND 

ESTUARINE      WATERS      IN      THE      UNITED 

STATES, 

Pacific  Northwest  Water  Lab.,  Corvallis,  Oreg. 
For  primary  bibliographic  entry  see  Field  02L. 
W72-04209 


DETERGENTS     IN     WATER     -     A     BIBLIOG- 
RAPHY. 

Office  of  Water  Resources  Research,  Washington, 

D.C.    Water    Resources    Scientific    Information 

Center. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-04438 


PCB  IN  WATER  -  A  BIBLIOGRAPHY. 

Office  of  Water  Resources  Research,  Washington, 
DC.  Water  Resources  Scientific  Information 
Center. 


For  primary  bibliographic  entry  see  Field  05A. 
W72-04439 


MERCURY  IN  WATER-A  BIBLIOGRAPHY. 

Office  of  Water  Resources  Research,  Washington, 

D.C.    Water    Resources    Scientific    Information 

Center. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-04440 


TERRESTRIAL  AND  FRESHWATER 

RADIOECOLOGY.     A     SELECTED     BIBLIOG- 
RAPHY, 

Division     of     Radiation     Protection     Standards 

(AEC),  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-04452 


U.  S.  PATENT  ABSTRACTS  AND  INDEXES 
COVERING  THE  TECHNOLOGY  OF  DISTIL- 
LATION PROCESSES  FOR  SALINE  WATER 
CONVERSION, 

Oak  Ridge  National  Lab.,  Tenn. 

For  primary  bibliographic  entry  see  Field  03A. 

W72-04575 


SELECTED  BIBLIOGRAPHY  ON  THE  EN- 
GINEERING CHARACTERISTICS  OF 
COASTAL  INLETS, 

California  Univ.,  Berkeley.  Hydraulic  Engineering 

Lab. 

For  primary  bibliographic  entry  see  Field  08A. 

W72-04583 


ANNOTATED    BIBLIOGRAPHY     ON     FRESH- 
WATER ICE. 

Lake  Survey  Center,  Detroit,  Mich. 

For  primary  bibliographic  entry  see  Field  02C. 

W72-04585 


BIBLIOGRAPHY    OF    HYDROLOGY    X,    1969, 
(HIDROLOGIAI  BIBLIOGRAFIA  X.  1969). 

Vizdok,  Budapest,  Hungary,  1971.  181  p. 
Descriptors:  'Water  resources,  'Foreign  research, 
'Bibliographies,  'Publications,  Information 
retrieval,  Meteorology,  Watersheds  (Basins), 
Lakes,  Glaciers,  Groundwater  basins.  Springs, 
Water  balance,  Water  resources  development,  In- 
ternational Hydrological  Decade. 
Identifiers:  'Hungary,  Hydrological  bibliography. 

This  is  Volume  10,  Hungarian  Hydrological 
Bibliography,  which  conforms  to  the  system  of  the 
International  Hydrological  Bibliography  initiated 
by  the  International  Union  of  Geodesy  and 
Geophysics.  The  bibliography  is  arranged  in  eight 
major  headings:  hydrometeorology,  watercourses, 
lakes,  glaciers,  subsurface  waters,  and  springs, 
water  balance  and  water  development,  application 
of  other  sciences  in  hydrology,  and  general  works. 
The  volume  reports  titles  and  bibliographical  in- 
formation for  482  books,  periodicals,  and  other 
documents  published  in  Hungary  in  1969.  Tables 
of  contents  and  titles  are  presented  in  English, 
Russian,  and  German.  (Lang-USGS) 
W72-04688 
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S-,V:V 


SUBJECT  INDEX 


2-4-5-T 
Effectiveness  of  Water  Treatment  Processes  in 
Pesticide  Removal, 
W72-04594  5F 


2-4-D 
Striking  the  Balance, 
W72-04265 


4A 


Removal  of  2,  4-Dichlorophenoxyacetic  Acid 

Derivatives  from  Natural  Waters, 

W72-04579  5F 

ABSORPTION 

Analogue  Simulation  of  an  Ion  Uptake  Process, 
W72-04447  21 

Radioactivity  Transport  in  Water.  Continuous 

Release    of   Radionuclides    in    a    Small    Scale 

Ecosystem, 

W72-04454  5C 

Radioactivity  in  the  Marine  Environment. 
W72-04484  5B 

Accumulation        and         Redistribution        of 
Radionuclides  by  Marine  Organisms, 
W72-04490  5B 

Ecological  Interactions  of  Marine  Radioactivi- 
ty. 
W72-04491  5B 

Evaluation  of  Human  Radiation  Exposure, 
W72-04493  5B 

Moisture  Removal, 

W72-04620  5D 

ABSTRACTS 

Detergents  in  Water  -  A  Bibliography. 
W72-04438  5B 

PCB  In  Water  -  A  Bibliography. 

W72-04439  5A 

Mercury  in  Water-A  Bibliography. 

W72-04440  5B 

ACID  MINE  WATER 

Disposal   of   Sludge   from    Acid    Mine    Water 

Neutralization, 

W72-04436  5D 

Cost  of  Reclamation  and  Mine  Drainage  Abate- 
ment-Elkins  Demonstration  Project, 
W72-04587  5G 

\CIDS 

Wastewater    Reductions     in    Metal    Finishing 

Operations, 

W72-043II  5D 

ACOUSTICS 

Determination   of  the   Acoustic   Properties  of 

Frozen  Soils, 

W72-04550  2C 

VCTINOMYCETES 

Use    of    Potassium    Permanganate    in    Water 

Treatment, 

W72-04155  5F 

ACTIVATED  ALUMINA 

Selective  Removal  of  Mixed  Phosphates  by  Ac- 
tivated Alumina, 
W72-04644  5F 

ACTIVATED  CARBON 

Mechanism  of  Virus  Adsorption  on  Activated 

Carbon, 

W72-04237  5F 


Odor  Control  with  Carbon  and  Permanganate  at 
Des  Moines, 

W72-04242  5F 

Removal  of  Organic  Contaminants  by  Granu- 
lar-Carbon Filtration, 
W72-04276  5F 

Identification  and  Removal  of  Herbicides  and 

Pesticides, 

W72-04320  5p 

Potassium   Permanganate   Removal   of  Tastes 
and  Odors  from  Paper  Mill  Wastes, 
W72-04503  5F 

Carbon  Bed  Design  Criteria  Study  at  Nitro,  W. 

Va, 

W72-04504  5F 

Activated  Carbon  Bids  for  Wastewater  Treat- 
ment Jobs, 
W72-04592  50 

Treating  Textile  Wastes   with  Activated  Car- 
bon, 
W72-04595  50 

Development  of  Optimization  Models  for  Car- 
bon Bed  Design, 
W72-04641  5F 

ACTIVATED  SLUDGE 

Metabolic       Factors       Affecting       Enhanced 
Phosphorus  Uptake  by  Activated  Sludge, 
W72-04210  5D 

Biological-Chemical  Wastewater  Treatment, 
W72-04224  5D 

Pilot  Treatment  of  Industrial-Municipal  Wastes 

at  Deepwater,  New  Jersey, 

W72-04299  50 

Benthal  Oxygen  Demands  and  Leaching  Rates 

of  Treated  Sludges, 

W72-04300  5D 

Fate  of  Aluminum-Precipitated  Phosphorus  in 
Activated  Sludge  and  Anaerobic  Digestion, 
W72-04301  5D 

Coldwater  Creek  Wastewater  Treatment  Plant, 
W72-04303  5D 

Soluble  Phosphate   Removal  in  the  Activated 
Sludge  Process  -  A  Two  Year  Plant  Scale  Stu- 
dy, 
W72-04419  5D 

Single-Stage  Lime  Clarification  of  Secondary 

Effluent, 

W72-04426  5D 

Physical    Conditioning    of    Activated     Sludge 

Floe, 

W72-04429  5D 

Low-Cost  Ways  of  Stabilizing  Liquid  and  Solid 

Organic  Wastes, 

W72-04435  50 

Integrated   Activated   Sludge   Biological   Filter 

Process. 

W72-04558  50 

ADENOSINE  TRIPHOSPHATE 

Adenosine  Triphosphate  in  Lake  Sediments, 
W72-04292  5c 


ADMINISTRATION 

The  Formation  and  Development  of  a  County 

Sewerage  Agency, 

W72-04321  5G 


ADSORPTION 

Adsorption  of  DDT  on  Solid  Particles, 
W72-04192 


5B 


Retention  of  Three  Insecticides  on  Different 
Size  Soil  Particles  Suspended  in  Water, 
W72-04193  5B 

Mechanism  of  Virus  Adsorption  on  Activated 
Carbon, 

W72-04237  5F 

Effect    of    pH    on    the    Formation    of    Clay 

Mineral-Protein  Complexes, 

W72-04445  2G 

Activated  Carbon  Bids  for  Wastewater  Treat- 
ment Jobs, 
W72-04592  50 

Selective  Removal  of  Mixed  Phosphates  by  Ac- 
tivated Alumina, 
W72-04644  5p 

AERATION 

Laboratory  and  Field  Studies  on  the  Treatment 

of  Iron-Bearing  Waters, 

W72-04144  5F 

Design  of  Wastewater  Disposal  Systems  for  In- 
dividual Dwellings, 
W72-04313  5D 

Low-Cost  Ways  of  Stabilizing  Liquid  and  Solid 
Organic  Wastes, 

W72-04435 


Water  Quality  and  Instream  Aeration, 
W72-04580 

Virus  Dispersal  by  Water, 
W72-04603 


5D 


5G 


5F 


Liquid  Waste  Treatment  II.  Oxidation  Ponds 

and  Aerated  Lagoons, 

W72-04615  5D 

AERIAL  PHOTOGRAPHY 

Precision  of  Sampling  by  Dots  for  Proportions 

of  Land  Use  Classes, 

W72-04289  7B 

The  Look  of  Our  Land-An  Airphoto  Atlas  of 
the  Rural  United  States:  The  Mountains  and 
Deserts. 

W72-04338  7c 

The  Look  of  our  Land-An  Airphoto  Atlas  of 
the  Rural  United  States:  The  East  and  South. 
W72-04690  7C 

AEROBIC  CONDITIONS 

Composting, 

W72-04621  5D 

AEROBIC  DIGESTION 

Low-Cost  Ways  of  Stabilizing  Liquid  and  Solid 

Organic  Wastes, 

W72-04435  5D 

AEROBIC  TREATMENT 

An  Unconventional  Approach, 

W72-04225  50 

Liquid  Waste  Treatment  I.  Fundamentals, 
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BOISE. 

Ground-Water   Resource   of   the    Blue    Gulch 
Area  in  Eastern  Owyhee  and  Western  Twin 
Falls  Counties,  Idaho, 
W72-04175  4B 

IDAHO  UNIV.,  MOSCOW.  COLL.  OF  MINES. 

Effect   of   Early   Day    Mining   operations    on 

Present  Day  Water  Quality, 

W72-04655  5C 

ILLINOIS  INST.  OF  TECH.,  CHICAGO.  DEPT. 
OF  CIVIL  ENGINEERING. 

Continuous  Foam  Flotation  for  Water  Clarifi- 
cation, 
W72-04651  5F 

ILLINOIS  STATE  WATER  SURVEY,  PEORIA. 
WATER  QUALITY  SECTION. 

Selection  of  a  Method  to  Determine  Residual 

Chlorine  in  Sewage  Effluents, 

W72-04148  5A 

ILLINOIS  STATE  WATER  SURVEY,  URBANA. 

Formation  of  Riffles  and  Pools, 

W72-04164  2  J 


Chemical  Control  of  Corrosion, 
W72-04649 


5F 


ILLINOIS  UNIV.,  CHICAGO.  SOIL 
MECHANICS  LAB. 

Phosphate  Nutrient  Occurrence  and  Distribu- 
tion in  Great  Lakes  Sediments, 
W72-04263  5C 

ILLINOIS  UNIV.,  URBANA.  DEPT.  OF  CIVIL 
ENGINEERING. 

Laboratory  and  Field  Studies  on  the  Treatment 

of  Iron-Bearing  Waters, 

W72-04144  5F 

IMPERIAL  COLL.  OF  SCIENCE  AND 
TECHNOLOGY,  LONDON  (ENGLAND).  DEPT. 
OF  CHEMISTRY. 

Atomic    Absorption    and    Fluorescence    Spec- 
troscopy with  a  Carbon  Filament  Atom  Reser- 
voir, Part  V.  Determination  of  Elements  in  Or- 
ganic Solvents, 
W72-04141  5  a 

Multichannel  Atomic  Fluorescence  and  Flame 
Photometric      Determination      of      Calcium, 
Copper,    Magnesium,    Manganese.    Potassium 
and,  Zinc  in  Soil  Extracts, 
W72-04149  5  A 

INDIAN  INST.  OF  SCIENCE,  BANGALORE. 
DEPT.  OF  CIVIL  AND  HYDRAULIC 
ENGINEERING. 

Unconfined  Flow  Around  Inclined  Sheet  Piles, 
W72-04675  8B 

INDIAN  INST.  OF  TECH.,  MADRAS.  DEPT.  OF 
MATHEMATICS. 

A  Continuous  Storage  Model  with  Alternating 

Random  Input  and  Output, 

W72-04547  6A 

INSTITUTO  MEXICANO  DEL  PETROLEO, 
MEXICO  CITY. 

Structural  Characteristics  of  Granular  Porous 

Media, 

W72-04385  go 

INSTITUUT  VOOR  TOEPASSING  VAN 
ATOOMENERGIE  IN  DE  LANDBOUW, 
WAGENINGEN  (NETHERLANDS). 

Biological  Nitrogen  Fixation  and  Its  Economic 

Significance, 

W72-04449  5B 
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INTERNATIONAL  ATOMIC  ENERGY  AGENCY,  VIENNA 


INTERNATIONAL  ATOMIC  ENERGY 
AGENCY,  VIENNA  (AUSTRIA). 

Nitrogen-15  in  Soil-Plant  Studies. 

W72-04448 


5B 


INTERNATIONAL  HARVESTER  CO.,  SAN 
DIEGO,  CALIF. 

Application  of  Iron-Aluminum  Base  Alloys  to 

Saline  Water  Conversion;  Part  II, 

W72-04214  3A 

IOWA  STATE  UNIV.,  AMES.  DEPT.  OF  CIVIL 
ENGINEERING. 

A  Theory  of  Diatomite  Filtration, 

W72-04161  5F 


Selection  of  Sand  Filtration  Rates, 
W72-04216 
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Filter  Rate  Control  Without  Rate  Controllers, 
W72-04253  5F 

Approaches  to  a  Filterability  Index  for  Granu- 
lar Filters, 
W72-04505  5F 

JENNINGS  (A.  G.),  SLIGO  (IRELAND). 

Treatment  with  Ozone, 

W72-04567  5F 

JOHNS-MANVILLE  RESEARCH  CENTER, 
MANVILLE,  N.J. 

Removal  of  Soluble  Iron  by  Filtration, 
W72-04548  5F 

KALAMAZOO  ASSOCIATES,  INC.,  MICH. 

Pulp  Mill  Effluents-What  They  Are,  and  How 

They  Are  Handled  and  Treated, 

W72-04229  5D 

KANSAS  STATE  GEOLOGICAL  SURVEY, 
LAWRENCE. 

The  Determination  of  Trace  Elements  in  Brine 

by  Atomic  Absorption, 

W72-04130  5A 

KANSAS  STATE  UNIV.,  MANHATTAN.  DEPT. 
OF  CHEMICAL  ENGINEERING. 

Dispersion   Model  for  a  Stream  with  Several 

Waste  Inputs  and  Water  Intakes, 

W72-04158  6A 

Management  of  Optimum  Water  Quality  in  a 

Stream, 

W72-04545  5B 

KANSAS  STATE  UNIV.,  MANHATTAN.  DEPT. 
OF  STATISTICS  AND  COMPUTER  SCIENCE. 

Wet  Period  Precipitation  and  The  Gamma  Dis- 
tribution, 
W72-04396  2B 


KENOSHA  WATER  DEPT.,  WIS. 

Capping  Sand  Filters, 
W72-04498 
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KENTUCKY  UNIV.,  LEXINGTON.  DEPT.  OF 
ENTOMOLOGY. 

Manure  Mites  and  Their  Role  in  Fly  Control, 
W72-04572  5D 

KIMBERLY  CLARK  CORP.,  LEE,  MASS. 
PETER  J.  SCHWEITZER  DIV. 

New  Effluent  Plant  at  Schweitzer  Meets  Quali- 
ty Standards. 
W72-04228  5D 

KOEBIG  AND  KOEBIG,  INC.,  LOS  ANGELES, 
CALIF. 

Diatomite  Filtration  System  of  Lompoc,  Calif., 
W72-04508  5F 


LAKE  SURVEY  CENTER,  DETROIT,  MICH. 

Annotated  Bibliography  on  Freshwater  Ice. 
W72-04585  2C 

LAMONT  GEOLOGICAL  OBSERVATORY, 
PALISADES,  N.  Y. 

World-Wide       Distribution      of       Manganese 

Nodules, 

W72-04653  2J 

LANARK  COUNTY  WATER  DEPT. 
(SCOTLAND). 

Operational  and   Experimental   Experience   at 
Daer   Water  Treatment   Works,   with   Special 
Reference  to  the  Use  of  Activated  Silica  and 
the  Recovery  of  Alum  From  Sludge, 
W72-04409  5F 

LAVAL  UNIV.,  QUEBEC.  DEPT.  OF  CIVIL 
ENGINEERING. 

Classification  of  River  and  Lake  Ice  Based  on 
Its  Genesis,  Structure  and  Texture, 
W72-04532  2C 

LEEDS,  HILL  AND  JEWETT,  INC.,  SAN 
FRANCISCO,  CALIF. 

Economic  and  Institutional  Analysis  of  Waste- 
water Reclamation  and  Reuse  Projects, 
W72-04420  5D 

LITTLE  (ARTHUR  D.),  INC.,  CAMBRIDGE, 
MASS. 

Foreign  Deepwater  Port  Development  (Three 

volumes), 

W72-04553  6B 

LITTLE  (ARTHUR  D.),  INC.,  CAMBRIDGE, 
MASS.;  AND  OFFICE  OF  SALINE  WATER, 
WASHINGTON,  D.C. 

A    Mathematical    Model    for    Evaluating    the 

Potential  of  Desalting, 

W72-04703  6A 

LIVERPOOL  UNIV.  (ENGLAND).  DEPT.  OF 
OCEANOGRAPHY. 

Heavy  Metal  Concentration  in  Coastal  Waters, 
W72-04539  5B 

LOEBIG  AND  LOEBIG,  INC.,  LOS  ANGELES, 
CALIF. 

Quality  Improvement  for  Lompoc,  Calif., 
W72-04566  5F 


LONDON  UNIV.,  (ENGLAND). 

Multilayer  Filtration, 
W72-04502 
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LOUVAIN  UNIV.  (BELGIUM). 

Analogue  Simulation  of  an  Ion  Uptake  Process. 
W72-04447  21 

LUND  UNIV.  (SWEDEN).  DEPT.  OF  ANIMAL 
ECOLOGY. 

Accumulation  and  Distribution  of  Chlorinated 
Hydrocarbons  in  Cultures  of  (Chlorophyceae), 
W72-04134  5  A 

LUND  UNIV.  (SWEDEN).  DIV.  OF 
HYDRAULICS. 

Laser-Velocity  Meter. 

W72-04671  7B 

MAINE  UNIV.,  BANGOR. 

Workshop-Conference     on     Reclamation     of 

Maine"s  Dying  Lakes. 

W72-04279  5C 

MAINE  UNIV.,  BANGOR.  WATER  RESOURCES 
CENTER. 

Annual  Report  of  Activities  During  Fiscal  Year 

1971. 

W72-04261  5C 


MAINE  UNIV.,  ORONO.  DEPT.  OF  CIVIL 
ENGINEERING. 

Virus        Inactivation       in       Water-Softening 

Precipitation  Processes, 

W72-04602  5F 

MAINE  UNIV.,  ORONO.  WATER  RESOURCES 
RESEARCH  CENTER. 

Eutrophication  -  The  Problem  -  Detection  -  Ex- 
tent, 
W72-04280  5C 

Inland  Lake  Renewal:  Correction  Techniques, 

Demonstration      Methods,      Successes      and 

Failures, 

W72-04281  5C 

Preserving  Lakes  by  Protecting  Their  Shore- 
lands. 
W72-04282  5C 

Estimation  of  Lake  Flushing  Rates  for  Water 
Quality  Control  Planning  and  Management, 


W72-04283 

Sampling  Lake  Water  Quality, 
W72-04284 

The  Law  and  The  Lakes, 
W72-04285 
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MANCHESTER  CORP.  (ENGLAND). 
WATERWORKS  DEPT. 

The  Problem  of  Sludge  Disposal  at  the  Arnfield 

Treatment     Plant     (Manchester     Corporation 

Waterworks), 

W72-04416  5D 

MANCHESTER  UNIV.  (ENGLAND).  INST.  OF 
SCIENCE  AND  TECHNOLOGY;  AND 
MANCHESTER  UNIV.  (ENGLAND).  DEPT.  OF 
PHYSICS. 

The  Possible  Importance  of  Electrical  Forces  in 
the  Development  of  Snow  Cornices, 
W72-04176  2C 

MANHATTAN  COLL.,  NEW  YORK. 

A  Review  of  the  Decomposition  of  Cellulose 

and  Refuse. 

W72-04227  5D 

MARQUETTE  UNIV.,  MILWAUKEE,  WIS. 
DEPT.  OF  CIVIL  ENGINEERING. 

Ground-Water  Pollution  and  Sanitary  Landfills- 

-A  Critical  Review, 

W72-04654  5B 

Experiments  with  Plastic  Prefilter  Media, 
W72-04691  5F 

MARYLAND  UNIV.,  COLLEGE  PARK.  DEPT. 
OF  CIVIL  ENGINEERING. 

Mechanism  of  Virus  Adsorption  on  Activated 

Carbon, 

W72-04237  5F 

Nonionic  Polymer  Flocculation  of  Dilute  CUy 

Suspension. 

W72-04497  5F 

MASON-RUST,  INC.,  LEXINGTON.  KY. 

Evaluation  of  75.000  GPD  Sea  Water  Desulfat- 

ing  Pilot  Plant. 

W72-04353  3A 

MASSACHUSETTS  DEPT.  OF  PUBLIC 
HEALTH.  LAWRENCE. 

Diatomite  Filtration  for  Removal  of  Iron  and 

Manganese, 

W72-04136  -f 
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NATIONAL  RESEARCH  COUNCIL  OF  CANADA,  OTTAWA  (ONTARIO). 


MASSACHUSETTS  UNIV.,  WALTHAM.  DEPT. 
OF  ENVIRONMENTAL  SCIENCES. 

A  Microbiotic  Ecoassay  for  Environmental  Pol- 
lutants, 
W72-04208  5C 

UCGILL  UNIV.,  MONTREAL  (QUEBEC). 
SUB-ARCTIC  RESEARCH  LAB. 

Permafrost  in  the  Knob  Lake  Iron  Mining  Re- 
gion, 
W72-04522  2C 

rtETCAFF  AND  EDDY,  INC.,  BOSTON,  MASS. 

Optimum  Design  and  Operation  of  Diatomite 

Filtration  Plants, 

W72-04650  5F 

METEOROLOGICAL  SERVICE  OF  CANADA, 
rORONTO  (ONTARIO). 

Some  Mesoscale  Features  of  the  Initial  Fields 
of  Motion  and  Temperature  for  a  Lake-Induced 
Winter  Disturbance, 
W72-04393  2H 

METEOROLOGY  RESEARCH,  INC. 
LLTADENA,  CALIF. 

A    Contact    Nucleation    Model    for    Seeded 

Clouds, 

W72-04392  3B 

METROPOLITAN  ST.  LOUIS  SEWER 
IISTRICT,  MO.  COLDWATER  CREEK 
WASTEWATER  TREATMENT  PLANT. 

Coldwater  Creek  Wastewater  Treatment  Plant, 
W72-04303  5D 

MIAMI  UNIV.,  CORRAL  GABLES,  FLA.  DEPT. 
)F  CIVIL  ENGINEERING. 

Effects   of   Potassium   Permanganate   on   Pure 

Organic  Compounds, 

W72-04509  5F 

MICHIGAN  DEPT.  OF  HEALTH,  LANSING. 
VATER  SUPPLY  SECTION. 

Experiences  with  Municipal  Diatomite  Filters- 
Experiences  in  Michigan, 
W72-04150  5F 

MICHIGAN  STATE  UNIV.,  EAST  LANSING. 

Interactions     of     Dissolved     and     Particulate 

Nitrogen  in  Lake  Metabolism, 

W72-04458  5C 

IICHIGAN  STATE  UNIV.,  EAST  LANSING. 
>EPT.  OF  FISHERIES  AND  WILDLIFE. 

Species    Diversity     of    Benthic     Macroinver- 
tebrates  in  Three  Michigan  Streams, 
W72-04264  5C 

IICHIGAN  UNIV.,  ANN  ARBOR.  DEPT.  OF 
1NVIRONMENTAL  HEALTH;  AND  MICHIGAN 
'NIV.,  ANN  ARBOR.  DEPT.  OF  INDUSTRIAL 
IEALTH. 

Long  Term  Effects  of  Pesticides  on  Stream  In- 
vertebrates, 
W72-04288  5C 

IICHIGAN  UNIV.,  ANN  ARBOR.  WILLOW 

:UN  LABS. 

Analysis    of    Multispectral    Data     from     the 
California  Oil  Experiment  of  October  1970, 
W72-04169  5A 

HCROFLOC  CORP.,  CORVALLIS,  OREG. 

Integration  of  the  Clarification  Process, 
W72-04306  5F 


MINISTERSTVO  VYSSHEGO  I  SREDNEGO 
SPETSIALNOGO  OBRAZOVANIYA,  MOSCOW 

(USSR). 

Radionuclide  Migration  in  Forests  and  Radia- 
tion Effects  on  Woody  Plants, 
W72-04466  5C 

MINNESOTA  UNIV.,  MINNEAPOLIS. 

Phytochemical,      Pharmacological     and     An- 
timicrobial Screening  of  Minnesotan  Aquatic 
Plants, 
W72-04275  5C 

MISSOURI  UNIV.,  ROLLA.  DEPT.  OF  CIVIL 
ENGINEERING. 

Fate  of  Aluminum-Precipitated  Phosphorus  in 
Activated  Sludge  and  Anaerobic  Digestion, 
W72-04301  5D 

MISSOURI  UNIV.,  ROLLA.  ENVTRONMENTAL 
HEALTH  RESEARCH  CENTER. 

Toxic  Effects  of  Odorous  Trace  Organics, 
W72-04243  5C 

MONTGOMERY  RESEARCH  INC., 
PASADENA,  CALIF. 

Coagulation      Testing:      A      Comparison      of 

Techniques-  Part  II, 

W72-04218  5F 

MONTI,  LAVOIE  AND  NADON,  MONTREAL 
(QUEBEC). 

Analysis  of  Forces  in  a  Pile-up  of  Ice, 
W72-04528  2C 

Effective  Force  of  Floating  Ice  on  Structures, 
W72-04529  2C 

MOSCOW  STATE  UNIV.  (USSR). 
Soil  Erosion  and  Channel  Processes  (Eroziya 
pochv  i  ruslovyye  protsessy). 
W72-04398  2J 

MOUND  LAB.,  MIAMISBURG,  OHIO. 

Plutonium  in  Natural  Waters, 

W72-04471  5  A 

NATIONAL  ACADEMY  OF 
SCIENCES-NATIONAL  RESEARCH  COUNCIL, 
WASHINGTON,  D.  C.  COMMITTEE  ON 
OCEANOGRAPHY;  AND  NATIONAL 
ACADEMY  OF  SCIENCES-NATIONAL 
RESEARCH  COUNCIL,  WASHINGTON,  D.  C. 
PANEL  ON  RADIOACTIVITY  IN  THE  MARINE 
E  NVIRONMENT. 

Radioactivity  in  the  Marine  Environment. 

W72-04484  5B 

NATIONAL  ACADEMY  OF  SCIENCES, 
WASHINGTON,  D.C.  COMMITTEE  ON 
TECHNOLOGIES  AND  WATER. 

Potential  Technological  Advances  and  their  Im- 
pact on  Anticipated  Water  Requirements. 
W72-04215  6D 

NATIONAL  AERONAUTICS  AND  SPACE 
ADMINISTRATION,  CLEVELAND,  OHIO. 
LEWIS  RESEARCH  CENTER. 

Electrochemical  Behavior  of  the  Boron  Anode 

in  Aqueous  Solutions, 

W72-04173  IB 

NATIONAL  AERONAUTICS  AND  SPACE 
ADMINISTRATION,  MOFFETT  FIELD,  CALIF. 
AMES  RESEARCH  CENTER. 

Results  of  Airborne  Measurements  to  Detect 

Oil  Spills  by  Reflected  Sunlight, 

W72-04167  5  A 


NATIONAL  CENTER  FOR  ATMOSPHERIC 
RESEARCH,  BOULDER,  COLO. 

Chloride  Segregation  Along  Grain  Boundaries 

in  Ice, 

W72-04178  2C 

NATIONAL  CENTER  FOR  URBAN  AND 
INDUSTRIAL  HEALTH.  CINCINNATI,  OHIO. 

Microbial  Considerations  in  Drinking  Water, 
W72-04247  5F 

NATIONAL  ECONOMIC  RESEARCH 
ASSOCIATES,  WASHINGTON,  D.C. 

Energy    Consumption    in    the    United    States: 

Trends  and  Problem  Areas, 

W72-04116  6B 

NATIONAL  ENERGY  BOARD,  OTTAWA 
(ONTARIO). 

Marketing,      Generation      and      Transmission 

Aspects    of    a    Bay    of    Fundy    Tidal    Power 

Development, 

W72-04115  6B 

NATIONAL  ENVIRONMENTAL  RESEARCH 
CENTER.  CINCINNATI,  OHIO. 

Simultaneous  Quantitation  of  Salmonella  Spe- 
cies and  Pseudomonas  Aeruginosa.  I.  Polluted 
Waters, 
W72-04559  5A 

Simultaneous  Quantitation  of  Salmonella  Spe- 
cies   and   Pseudomonas    Aeruginosa.    II.    Per- 
sistence of  Pathogens  in  Sludge  Treated  Soils, 
W72-04560  5E 

Simultaneous  Quantitation  of  Salmonella  Spe- 
cies and  Pseudomonas  Aeruginosa.  III.  Analy- 
sis of  Waste  Treatment  Sludges  for  Salmonella 
Species  as  a  Surveillance  Tool, 
W72-04561  5A 

NATIONAL  INDUSTRIAL  POLLUTION 
CONTROL  COUNCIL,  WASHINGTON,  D.C. 

Detergents  a  Status  Report. 

W72-04266  5C 

NATIONAL  INST.  FOR  WATER  RESEARCH, 
PRETORIA  (SOUTH  AFRICA). 

Enzymatic     Patterns     in     Two     Denitrifying 

Microbial  Populations, 

W72-04309  5D 

NATIONAL  INST.  OF  ALLERGY  AND 
INFECTIOUS  DISEASES,  BETHESDA,  MD. 

Schistosomiasis     Control     in     Water     Supply 

Sources, 

W72-04507  5F 

NATIONAL  INST.  OF  RADIOLOGICAL 
SCIENCES,  TOKYO  (JAPAN). 

The  Recent  Waste  Management  Programme  in 
Japan    and   the    Studies   of   the    Behavior   of 
Radionuclides  in  the  Marine  Environment  for 
Hazard  Evaluation  of  Sea  Waste  Disposal, 
W72-04462  5C 

NATIONAL  PARK  SERVICE,  YELLOWSTONE 
NATIONAL  PARK,  WYO. 

Growth   and   Movement   of   Dunes   at    White 
Sands  National  Monument,  New  Mexico, 
W72-04378  2J 

NATIONAL  RESEARCH  COUNCIL  OF 
CANADA,  OTTAWA  (ONTARIO).  DIV.  OF 
BUILDING  RESEARCH. 

A  Tentative  Field  Classification  of  Lake  and 

River  Ice, 

W72-04531  2C 
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NATIONAL  SCIENCE  FOUNDATION,  OAK  RIDGE,  TENN. 


NATIONAL  SCIENCE  FOUNDATION,  OAK 
RIDGE,  TENN.  ENVIRONMENTAL  PROGRAM; 
AND  OAK  RIDGE  NATIONAL  LAB.,  TENN. 

Striking  the  Balance, 

W72-04265  4A 

NATIONAL  SEVERE  STORMS  LAB., 
NORMAN,  OKLA. 

On     the     Relationship     Between     Horizontal 

Moisture  Convergence  and  Convective  Cloud 

Formation, 

W72-04389  2B 

NATIONAL  WATER  QUALITY  LAB.,  DULUTH, 

MINN. 
Effects  of  Metal  Cations  and  Other  Chemicals 
Upon  the  In  Vitro  Activity  of  Two  Enzymes  in 
the    Blood    Plasma    of    the    White    Sucker, 
Catostomus  Commersoni  (lacepede), 
W72-04557  5C 

NAVAL  POSTGRADUATE  SCHOOL, 
MONTEREY,  CALIF. 

Systems  Analysis  of  Methods  for  Measuring 
Trace  Dissolved  Organic  Matter  in  Seawater, 
W72-04382  5A 

NAVAL  RESEARCH  LAB.,  WASHINGTON, 
D.C. 

Radar  Detection  and  Monitoring  of  Oil  Slicks, 

W72-04168  5A 

NAVAL  SHIP  RESEARCH  AND 
DEVELOPMENT  CENTER,  WASHINGTON, 
D.C. 

Drag    Reduction    and    Degradation    of    Dilute 
Polymer  Solutions  in  Turbulent  Pipe  Flows, 
W72-04198  8B 

NAVY  WEATHER  RESEARCH  FACILITY, 
NORFOLK,  VA. 

Calculation  of  the  Terminal  Velocity  of  Water 

Drops, 

W72-04390  2B 

NEBRASKA  UNIV.,  LINCOLN.  DEPT.  OF 
AGRICULTURAL  ENGINEERING. 

Animal  Waste  Utilization  for  Pollution  Abate- 
ment, 
W72-04118  5B 

NEBRASKA  UNIV.,  LINCOLN.  DEPT.  OF 
ZOOLOGY. 

Primary  Productivity  in  Five  Salt  Valley  Reser- 
voirs, 
W72-04270  5C 

A  Study  of  the  Limnetic  Zooplankton  of  Five 

Flood  Control  Reservoirs, 

W72-04271  5C 

Qualitative   and   Quantitative  Analysis  of  the 

Macro-Benthic    Fauna    of    Five    Great    Plains 

Reservoirs, 

W72-04272  5C 

NEPTUNE  MICROFLOC,  INC.,  CORVALLIS, 
OREG. 

Biological-Chemical  Wastewater  Treatment, 
W72-04224  5D 

Design  and  Application  of  Multimedia  Filters, 
W72-04234  5F 

NEVADA  STATE  DEPT.  OF  HEALTH, 
WELFARE  AND  REHABILITATION,  CARSON 
CITY.  BUREAU  OF  ENVIRONMENTAL 
HEALTH. 

Water  Quality  Standards,  Las  Vegas  Wash. 

W  72-04 147  5G 


NEVADA  UNIV.,  RENO.  CENTER  FOR  WATER 
RESOURCES  RESEARCH. 

A  Finite  Difference  Method  for  Unsteady  Flow 
in  Variably  Saturated  Porous  Media:  Applica- 
tion to  a  Single  Pumping  Well, 
W72-04163  2F 

Application  of  Analog  Computer  for  Stream- 
flow  Synthesis-Phase  I, 
W72-04207  4A 

NEVADA  UNIV.,  RENO.  DEPT.  OF  SOIL 
SCIENCE. 

Water  Infiltration  Control:  A  Channel  System 

Concept, 

W72-04196  2G 

NEW  BRUNSWICK  DEPT.  OF  NATURAL 
RESOURCES,  FREDERICTON.  MINERAL 
RESOURCES  BRANCH. 

The  Cu,  Pb,  Zn,  Mn,  Mo  and  Sb  Content  of 
Stream  and  Spring  Sediments.  York  County, 
New  Brunswick, 
W72-04669  2K 

NEW  BRUNSWICK  UNIV.,  FREDERICTON. 
DEPT.  OF  SURVEYING  ENGINEERING. 

Movement  of  the  Ward  Hunt  Ice  Shelf,  El- 

lesmere  Island,  N.W.T.,  Canada, 

W72-04185  2C 

NEW  HAMPSHIRE  UNIV.,  DURHAM.  DEPT. 
OF  SOIL  AND  WATER  SCIENCE. 

Effect    of    pH    on    the    Formation    of    Clay 

Mineral-Protein  Complexes, 

W72-04445  2G 

NEW  JERSEY  STATE  DEPT.  OF  HEALTH, 
TRENTON. 

Develop  Safety  Code  for  Chemicals  at  Disposal 

Sites, 

W72-04221  5D 

NEW  YORK  STATE  COLL.  OF 
AGRICULTURE,  ITHACA. 

Agricultural  Wastes:  Principles  and  Guidelines 

for  Practical  Solutions. 

W72-04604  5D 

NEW  YORK  STATE  DEPT.  OF 
ENVIRONMENTAL  CONSERVATION, 
ALBANY. 

Agricultures   Responsibilities  in  a  Clean  En- 
vironment, 
W72-04605  5G 

NEW  YORK  STATE  DEPT.  OF  HEALTH, 
LATHAN. 

Experiences  with  Municipal  Diatomite  Filters 

Experiences  in  New  York, 

W72-04145  5F 

NEW  YORK  STATE  DEPT.  OF  PUBLIC 
HEALTH,  ALBANY.  DIV.  OF  PURE  WATERS. 

Status  of  Fluoridation  in  New  York  State. 
W72-04236  5F 

NEW  YORK  STATE  VETERINARY  COLL., 
EASTPORT.  DUCK  DISEASE  RESEARCH  LAB. 

Performance  of  Duck  Wastewater  Treatment 

Facilities, 

W72-04628  5D 

NIIGATA  UNIV.,  NAGAOKA  (JAPAN). 
Basic  Experiment  on  the  Removal  of  Radioac- 
tivity from  Water, 
W72-04456  5F 


NORTH  AMERICAN  WEATHER 
CONSULTANTS,  SANTA  BARBARA,  CALIF. 

Santa  Barbara  Pyrotechnic  Cloud  Seeding  Test 

Results  1967-70, 

W72-04387  3B 

NORTH  CAROLINA  STATE  UNIV.,  RALEIGH. 
DEPT.  OF  BIOLOGICAL  AND 
AGRICULTURAL  ENGINEERING. 

Effects  of  Agricultural  Practices  on  Aquifers, 
W72-04633  5C 

NORTH  CAROLINA  STATE  UNIV.,  RALEIGH. 
INST.  OF  STATISTICS. 

Precision  of  Sampling  by  Dots  for  Proportions 

of  Land  Use  Classes, 

W72-04289  7B 

NORTH  CAROLINA  UNIV.,  CHAPEL  HILL. 

New  Directions  for  Wastewater  Collection  anc 

Disposal, 

W72-04430  51 

NORTH  CAROLINA  WATER  RESOURCES 
RESEARCH  INST.,  RALEIGH. 

Annual  Report. 

W72-04631  9/ 

NORTH  DAKOTA  GEOLOGICAL  SURVEY, 
GRAND  FORKS. 

Geology  of  McLean  County,  North  Dakota, 

W72-04170  2 

NORTH  DAKOTA  STATE  UNIV.,  FARGO. 
Dfc.PT.  OF  SOILS. 

Water  and  Solute  Movement  in  Svea  Loam  fo 
Two  Water  Management  Regimes, 
W72-04188  2( 

NORTH  TEXAS  STATE  UNIV.,  DENTON. 
DEPARTMENT  OF  BIOLOGY. 

Biological  Concentration  of  Pesticides  by  Al 


gae, 
W72-04506 
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NORTHEASTERN  UNIV.,  BOSTON.  MASS. 
DEPT.  OF  CIVIL  ENGINEERING. 

Wastewater    Reductions    in    Metal    Finishin 

Operations, 

W72-04311  51 

NORTHWESTERN  UNIV.,  EVANSTON,  ILL. 
DEPT.  OF  CIVIL  ENGINEERING. 

A  Size-Density  Relationship  for  Floes, 
W72-04245  5 

NORTHWESTERN  UNIV.,  EVANSTON.  ILL. 
DEPT.  OF  ENGINEERING  SCIENCES:  AND 
NORTHWESTERN  UNIV.,  EVANSTON,  ILL. 
DEPT.  OF  GEOLOGICAL  SCIENCES. 

Wind-Driven  Currents  in  a  Large  Lake  or  Sea. 
W72-04335  -1 

OAK  RIDGE  NATIONAL  LAB.,  TENN. 
Dynamics  of  the  Forage-Cow -Milk-Pathway  f( 
Transfer  of  Radioactive  Iodine,  Strontium,  at 
Cesium  to  Man, 
W72-04474 

U.  S.  Patent  Abstracts  and  Indexes  Coverit 
the  Technology  of  Distillation  Processes  f< 
Saline  Water  Conversion, 
W72-04575  3 

Selective  Removal  of  Mixed  Phosphates  by  A' 

tivated  Alumina. 

W72-04644  5 
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OFFICE  OF  WATER  RESOURCES  RESEARCH, 
WASHINGTON,  D.C.  WATER  RESOURCES 
SCIENTIFIC  INFORMATION  CENTER. 

Detergents  in  Water  -  A  Bibliography. 
W72-04438  5B 

PCB  In  Water  -  A  Bibliography. 

W72-04439  5A 

Mercury  in  Water-A  Bibliography. 

W72-04440  5B 

3HIO  STATE  UNIV.,  COLUMBUS. 
MICROBIAL  AND  CELLULAR  BIOLOGY. 

Structure  of  Exocellular  Polymers  and  Their 
Relationship  to  Bacterial  Flocculation, 
W72-04310  5D 

JHIO  STATE  UNIV.  RESEARCH 
FOUNDATION,  COLUMBUS.  INST.  OF  POLAR 
STUDIES. 

Oxygen-Isotope  Measurements  on  1700  Plus  or 

Minus  300  Year  Old  Antarctic  Ice, 

W72-04182  2C 

OKLAHOMA  UNIV.,  NORMAN.  SCHOOL  OF 
:iVIL  ENGINEERING  AND  ENVIRONMENTAL 
SCIENCE. 

Multistructured     Municipal     Water     Demand 

Model, 

W72-04257  6A 

JNONDAGA  COUNTY,  SYRACUSE,  N.Y. 

Onondaga  Lake  Study. 

W72-04277  5C 

OREGON  STATE  UNIV.,  CORVALLIS. 

Analysis   of  Blends   of  Mixtures   Using  Mul- 
tivariate Statistics, 
W72-04132  5A 

JREGON  STATE  UNIV.,  CORVALLIS.  DEPT. 
}F  SOILS. 

Factors   Affecting   Mass    Movement   of   Four 
Soils  in  the  Western  Cascades  of  Oregon, 
W72-04189  2G 

3REGON  STATE  UNIV.,  CORVALLIS. 
SCHOOL  OF  ENGINEERING. 

Attitudes,  Assessments,  and  Action, 
W72-04563  5G 

JREGON  STATE  UNIV.,  CORVALLIS.  WATER 
RESOURCES  RESEARCH  INST. 

Technology  and  Management  of  the  Environ- 
ment, 
W72-04562  5G 

OREGON  STATE  UNIV.,  COVALLIS.  DEPT.  OF 
OCEANOGRAPHY. 

Antimony-124  in  the  Lower  Columbia  River, 
W72-04446  5B 

•ACIFIC  NORTHWEST  WATER  LAB., 
CORVALLIS,  OREG. 

Index  to  Research  on  Coastal  and  Estuarine 

Waters  in  the  United  States, 

W72-04209  2L 

Effects  of  Secondary  and  Tertiary  Wastewater 

Effluents   on   Algal   Growth   in   a   Lake-River 

System, 

W72-04219  5C 

'ENNSYLVANIA  STATE  UNIV.,  UNIVERSITY 
»ARK.  DEPT.  OF  AGRICULTURAL 
ECONOMICS  AND  RURAL  SOCIOLOGY. 

Criteria  for  Determining  Economic  Priorities  in 

Awarding      Sewage       Facility      Construction 

Grants, 

W72-04286  5G 


PENNSYLVANIA  STATE  UNIV.,  UNIVERSITY 
PARK.  DEPT.  OF  CIVIL  ENGINEERING. 

Soluble  Phosphate  Removal  in  the  Activated 
Sludge  Process  -  A  Two  Year  Plant  Scale  Stu- 
dy, 
W72-04419  5D 

PENNSYLVANIA  STATE  UNIV.,  UNIVERSITY 
PARK.  DEPT.  OF  ECONOMICS. 

An    Analysis    of    the    Relationship    Between 
Stream   Water  Quality   and   Regional   Income 
Generated  by  Water-Oriented  Recreationists, 
W72-04351  5G 

PENNSYLVANIA  STATE  UNIV.,  UNIVERSITY 
PARK.  DEPT.  OF  FORESTRY  AND  WILDLIFE. 

Renovation  of  Treated  Municipal  Sewage  Ef- 
fluent and  Digested  Liquid  Sludge  Through  Ir- 
rigation of  Bituminous  Coal  Strip  Mine  Spoil, 
W72-04634  5D 

PENNSYLVANIA  STATE  UNIV.,  UNIVERSITY 
PARK.  INST.  FOR  RESEARCH  ON  LAND  AND 
WATER  RESOURCES. 

Characteristics      of      Streamflow      of      Small 
Watersheds  in  Pennsylvania  and  Factors  That 
Influence  It, 
W72-04287  2E 

PENWALT  CORP.,  WARMINISTER,  PA. 

Dewatering  of  Water  Treatment  Alum  Sludge 

by  Centrifugation, 

W72-04408  5F 

PERMUTIT  CO.,  PRINCETON,  N.J. 

Ion    Exchange:    Field    Evaluation    of    Desal 
Process, 

W72-04324  3A 

PHILADELPHIA  SURBURBAN  WATER  CO., 
BRYN  MAWR,  PA. 

Experiences  with  Multiple-Bed  Filters, 
W72-04570  5F 


RICE  UNIV.,  HOUSTON.  DEPT.  OF 
CHEMISTRY. 

The  Proton  Affinity  of  Water, 
W72-04533 
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PHILADELPHIA  WATER  DEPT.,  PA. 

Evolution  of  Water  Quality  Goals, 
W72-04510 
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PITTSBURGH  ACTIVATED  CARBON  CO.,  PA. 

Removal  of  Organic  Contaminants  by  Granu- 
lar-Carbon Filtration, 
W72-04276  5F 

PUBLIC  HEALTH  SERVICE,  WASHINGTON, 
D.C.  DIV.  OF  ENVIRONMENTAL 
ENGINEERING  AND  FOOD  PROTECTION. 

Effectiveness  of  Water  Utility  Quality  Control 

Practices, 

W72-04140  5G 

PUERTO  RICO  UNIV.  MAYAGUEZ.  DEPT.  OF 
GEOLOGY. 

A    Preliminary    Note    on    the    Relationships 
Between   Foraminifers   and   Pollution   in  Two 
Puerto  Rican  Bays, 
W72-04386  5B 

PURDUE  UNIV.,  LAFAYETTE,  IND. 

The  Welfare  Economics  of  Water  Resource  Al- 
location Over  Time, 
W72-04121  5G 

QUEEN'S  UNIV.,  KINGSTON  (ONTARIO). 
DEPT.  OF  CIVIL  ENGINEERING. 

Movements  in  Continuous  Lake  Ice  Sheets  and 
Temperature  Gradients  in  an  Ice  Sheet, 
W72-04530  2C 

REGIONAL  INST.  OF  TECH.,  JAMSHEDPUR 
(INDIA).  DEPT.  OF  APPLIED  MECHANICS. 

Application   of    Variational   Principle    for   the 
Solution  of  the  Gravity  Drainage  Problem, 
W72-04674  2G 


RIEGEL  PAPER  CO.,  MILFORD,  N.J. 

'The    Hog'    Chews    Up   Riegel   Paper's    Solid 

Wastes  Problem. 

W72-04596  5D 

RIVERSIDE  PUBLIC  UTILITIES  DEPT.,  CALIF. 

Contamination  of  Riverside,  Calif.  Supply, 
W72-04643  5B 

ROBERT  A.  TAFT  SANITARY  ENGINEERING 
CENTER,  CINCINNATI,  OHIO. 

Carbon  Bed  Design  Criteria  Study  at  Nitro,  W. 

Va, 

W72-04504  5F 

Effectiveness  of  Water  Treatment  Processes  in 

Pesticide  Removal, 

W72-04594  5F 

Pesticides  and  Other  Contaminants  in  Rainfall 

and  Runoff, 

W72-04632  5F 

ROBERT  A.  TAFT  SANITARY  ENGINEERING 
CENTER,  CINCINNATI,  OHIO.  CINCINNATI 
WATER  RESEARCH  LAB. 

Development  of  Optimization  Models  for  Car- 
bon Bed  Design, 
W72-04641  5F 

Studies  of  Modifications  in  Treatment  of  Lake 

Erie  Water, 

W72-04645  5F 

ROBERT  A.  TAFT  WATER  RESEARCH 
CENTER,  CINCINNATI,  OHIO. 

Cost  of  Reclamation  and  Mine  Drainage  Abate- 
ment-Elkins  Demonstration  Project, 
W72-04587  5G 

ROBERT  A.  TAFT  WATER  RESEARCH 
CENTER,  CINCINNATI,  OHIO.  ADVANCED 
WASTE  TREATMENT  RESEARCH  LAB. 

Single-Stage  Lime  Clarification  of  Secondary 

Effluent, 

W72-04426  5D 

ROBERTS  FILTER  MFG.  CO.,  DARBY,  PA. 

The  Chemistry  of  High-Rate  Water  Treatment, 
W72-04248  5F 

ROGERS  PASS,  DEPARTMENT  OF  INDIAN 
AFFAIRS  AND  NORTHERN  DEVELOPMENT, 
(BRITISH  COLUMBIA).  NATIONAL  AND 
HISTORIC  PARKS  BRANCH. 

Avalanche  Hazard  Evaluation  and  Forecast- 
Rogers  Pass,  Glacier  National  Park, 
W72-04524  2C 

RUTGERS  -  THE  STATE  UNIV.,  NEW 
BRUNSWICK,  N.J. 

Coliform  Organism  Removals  by  Diatomite  Fil- 
tration, 
W72-04639  5F 

RUTGERS  -  THE  STATE  UNIV.,  NEW 
BRUNSWICK,  N.J.  DEPT.  OF  BOTANY. 

Evaporation  from  Lowland  Vegetation  in  the 

New  Jersey  Pine  Barrens, 

W72-04128  2D 

RUTGERS  -  THE  STATE  UNIV.,  NEW 
BRUNSWICK,  N.J.  DEPT.  OF  CHEMICAL  AND 
BIOCHEMICAL  ENGINEERING. 

Direct    Field    Determination    of    the    Natural 

Reaeration  Coefficient  by  Frequency  Response 

Analysis, 

W72-04159  5G 
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RUTGERS  -  THE  STATE  UNIV.,  NEW 
BRUNSWICK,  N.J.  DEPT.  OF 
ENVIRONMENTAL  SCIENCE. 

Removal  of  2,  4-Dichlorophenoxyacetic  Acid 

Derivatives  from  Natural  Waters, 

W72-04579  5F 

RUTGERS  -  THE  STATE  UNIV.,  NEW 
BRUNSWICK.  N.J.  DEPT.  OF  SOILS  AND 
RESEARCH. 

Composting, 

W72-04621  5D 

RUTGERS  -  THE  STATE  UNIV.,  NEW 
BRUNSWICK,  N.  J.  WATER  RESOURCES 
RESEARCH  INST. 

Water  Quality  and  Instream  Aeration, 
W72-04580  5G 

SAINT  LOUIS  COUNTY  WATER  CO., 
UNIVERSITY  CITY,  MO. 

Operation  and  Maintenance  of  Rapid  Sand  and 
Mixed-Media  Filters  in  a  Lime  Softening  Plant, 
W72-04252  5F 

SAN  BUENAVENTURA,  CALIF. 

Integrated   Activated   Sludge   Biological   Filter 

Process. 

W72-04558  5D 

SANDIA  LAB.,  ALBUQUERQUE,  N.  MEX. 

Low-frequency  Periodicities  in  Panama  Rain- 
fall Runoff, 
W72-04395  2B 

SCRIPPS  INSTITUTION  OF  OCEANOGRAPHY, 
LA  JOLLA,  CALIF. 

Natural  Cesium  in  Seawater, 

W72-04459  5A 

SEDGWICK  MUSEUM,  CAMBRIDGE 
(ENGLAND). 

The     Neoformation     of     Clay     Minerals     in 
Brackish  and  Marine  Environments, 
W72-04667  2J 

SHELL  OIL  CO.,  HOUSTON,  TEX. 

Design  and  Operation  of  Dissolved-Gas  Flota- 
tion Equipment  for  the  Treatment  of  Oilfield 
Produced  Brines, 
W72-04304  5D 

SNELL  (JOHN  R.)  ENGINEERS,  INC., 
LANSING,  MICH. 

Low-Cost  Ways  of  Stabilizing  Liquid  and  Solid 

Organic  Wastes, 

W72-04435  5D 

SOUTH  CAROLINA  UNIV.,  COLUMBIA.  DEPT. 
OF  GEOLOGY. 

A  Topological^  Optimum  Water-Sampling  Plan 

for  Rivers  and  Streams, 

W72-04162  4A 

SOUTH  DAKOTA  SCHOOL  OF  MINES  AND 
TECHNOLOGY,  RAPID  CITY.  INST.  OF 
ATMOSPHERIC  SCIENCES. 

Formation  of  a  Rain  Shower  by  Salt  Seeding, 
W72-04388  3B 

SOUTH  ST.  PAUL  WASTEWATER 
TREATMENT  PLANT,  MINN. 

Use  of  Polyelectrolytes  in  Treatment  of  Com- 
bined Meat-Packing  and  Domestic  Wastes, 
W72-04322  5D 

SOUTHWESTERN  RADIOLOGICAL  HEALTH 
LAB.,  LAS  VEGAS,  NEV. 

Report    of   Off-Site    Surveillance    for   Project 

Cabriolet. 

W72-04455  5B 


STAGG  SYSTEMS,  INC.,  NEW  YORK. 

Reliability  Calculations  Including  the  Effects  of 

Overloads  and  Maintenance, 

W72-04107  8C 

STANFORD  UNIV.,  CALIF.  DEPT.  OF  CIVIL 
ENGINEERING. 

Ion-Exchange    for    Reclamation    of    Reusable 

Supplies, 

W72-04318  5F 

STEARNS  AND  WHEELER,  CAZENOVIA,  N.Y. 
Experiences  with  Microstraining  at  Ilion, 
W72-04246  5F 

STRUTHERS  ENERGY  SYSTEMS,  INC., 
WARREN,  PA. 

The  Feasibility  of  Obtaining  a  Solid  Dry  Brine 
Effluent  from  Desalting  Plants  at  Inland  Loca- 
tions, 
W72-04576  3A 

SUNFLOWER  ARMY  AMMUNITION  PLANT, 
LAWRENCE,  KANS. 

Get  the  Lead  Out,  Methods  for  Removing  Lead 

from  Plant  Waste  Water  Streams, 

W72-04312  5D 

TAULMAN  CO.,  ATLANTA,  GA.  TURBITROL 
HIGH  RATE  FILTER  DIV. 

Use  and  Control  of  Polyelectrolyte  Filter  Aids 

in  High  Rate  Filters, 

W72-04418  5F 

TECHNICAL  UNIV.  OF  W  ARSAW  (POLAND). 

Reservoir  Operating  Policy  in  Relation  to  In- 
flow Prediction, 
W72-04258  4A 

TECHNICAL  UNIV.  OF  WARSAW  (POLAND). 
INST.  OF  ENVIRONMENTAL  ENGINEERING. 

Some  Problems  of  Stochastic  Storage  with  Cor- 
related Inflow, 
W72-04255  4A 

TELEDYNE  ISOTOPES,  PALO  ALTO,  CALIF. 

Infill  of  Nuclear  Rubble  Chimneys  by  Ground 

Water, 

W72-04451  5B 

TELEDYNE  ISOTOPES,  PALO  ALTO,  CALIF. 
PALO  ALTO  LABS. 

Hydrologic  Contamination  Prediction 

Methodology, 

W72-04453  5B 

TEXAS  A  AND  M  UNIV.,  COLLEGE  STATION. 
DEPT.  OF  METEOROLOGY. 

Measurements    of    Precipitation    Particles    in 
Warm  Cumuli  Over  Southeast  Texas, 
W72-04391  3B 

TEXAS  TECH  UNIV.,  LUBBOCK.  DEPT.  OF 
CIVIL  ENGINEERING. 

Water  Diversions  to  the  North  American  Prai- 


ries, 
W72-04693 
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TEXAS  TECH.  UNIV.,  LUBBOCK.  WATER 
RESOURCES  CENTER. 

The  Effect  of  Unlined  Treated  Sewage  Storage 
Ponds  on  Water  Quality  in  the  Ogallala  Forma- 
tion, 
W72-04349  5B 

TEXAS  UNIV.,  AUSTIN.  CENTER  FOR 
RESEARCH  IN  WATER  RESOURCES. 

Radioactivity  Transport  in  Water.  Continuous 

Release    of    Radionuclides    in    a    Small    Scale 

Ecosystem, 

W72-04454  5C 


TEXAS  UNIV.,  AUSTIN.  DEPT.  OF  CHEMICAL 
ENGINEERING. 

Optimal  Capital  Investment  in  the  Expansion  of 
an  Existing  Water  Resources  Systems, 
W72-04157  6B 

THE  W  ATER  RESEARCH  ASSOCIATION, 
MARLOW,  (ENGLAND);  AND  UNIVERSITY  OF 
WALES.  INST.  OF  SCIENCE  AND  TECH., 
CARDD7F. 

Some    Conjunctive    Desalting    Studies    in   the 

United  Kingdom, 

W72-04701  6D 

TOKYO  ELECTRIC  POWER  CORP.  (JAPAN). 
Management   of    Radioactive    Effluents    from 
Nuclear  Power  Station  Currently  under  Opera- 
tion in  Japan  and  Environmental  Monitoring, 
W72-04481  5B 


TRACOR,  INC.,  AUSTIN,  TEX. 

Estuarine  Modeling:  An  Assessment. 
W72-04555 
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TULSA  CITY-COUNTY  HEALTH  DEPT., 
OKLA.  ENVIRONMENTAL  HEALTH  DIV. 

Regional   Environmental   Pollution   Operations 

Plan. 

W72-04206  5B 

UNIFIED  SEWERAGE  AGENCY  OF 
WASHINGTON  COUNTY,  HDLLSBORO,  OREG. 

The  Formation  and  Development  of  a  County 

Sewerage  Agency, 

W72-04321  5G 

UNION  COLL.,  SCHENECTADY,  N.Y.  DEPT. 
OF  MECHANICAL  ENGINEERING. 

Transport     Equation     Stability     and     Estuary 

Modeling, 

W72-04577  5B 

UNITED  AIRCRAFT  CORP.,  WINDSOR 
LOCKS,  CONN.  HAMILTON  STANDARD  DIV. 

Design   and   Fabrication  of  a   Flight  Concept 

Prototype  Vapor  Diffusion  Water  Reclamation 

System, 

W72-04171  5D 

UNIVERSITY  OF  STRATHCLYDE,  GLASGOW 
(SCOTLAND). 

Analysis  of  Jet-Type  Impulse  Turbines, 
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UPPSALA  UNIV.  (SWEDEN).  INST.  OF 
ZOOPHYSIOLOGY. 

A  Method  for  the  Detection  and  Quantitative 
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W72-04135  5C 

URS  RESEARCH  CO..  SAN  MATEO,  CALIF. 

Evaluation   of    Selected    Earthmoving   Equip- 
ment for  the  Restoration  of  Oil-Contaminated 
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W72-04296  5G 

UTAH  STATE  UNIV.,  LOGAN.  COLL.  OF 
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NIV.,  BLACKSBURG.  WATER  RESEARCH 
ENTER. 
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5ESOYUZNYI  GEOLOGICHESKII INSTITUT, 
SNINGRAD  (USSR). 
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ALKER  PROCESS  EQUIPMENT  CORP., 
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W72-04249  5F 
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As  the  Nation's  principal  conservation  agency,  the  Department  of  the 
Interior  has  basic  responsibilities  for  water,  fish,  wildlife,  mineral,  land, 
park,  and  recreational  resources.  Indian  and  Territorial  affairs  are  other 
major  concerns  of  America's  "Department  of  Natural  Resources." 

The  Department  works  to  assure  the  wisest  choice  in  managing  all  our 
resources  so  each  will  make  its  full  contribution  to  a  better  United 
States-now  and  in  the  future. 


FOREWORD 

Selected  Water  Resources  Abstracts,  a  semimonthly  journal,  includes  abstracts 
of  current  and  earlier  pertinent  monographs,  journal  articles,  reports,  and 
other  publication  formats.  The  contents  of  these  documents  cover  the  water- 
related  aspects  of  the  life,  physical,  and  social  sciences  as  well  as  related 
engineering  and  legal  aspects  of  the  characteristics,  conservation,  control,  use, 
or  management  of  water.  Each  abstract  includes  a  full  bibliographical  citation 
and  a  set  of  descriptors  or  identifiers  which  are  listed  in  the  Water  Resources 
Thesaurus.  Each  abstract  entry  is  classified  into  ten  fields  and  sixty  groups 
similar  to  the  water  resources  research  categories  established  by  the  Com- 
mittee on  Water  Resources  Research  of  the  Federal  Council  for  Science  and 
Technology. 

WRSIC  IS  NOT  PRESENTLY  IN  A  POSITION  TO  PROVIDE  COPIES  OF  DOCU- 
MENTS ABSTRACTED  IN  THIS  JOURNAL.  Sufficient  bibliographic  information 
is  given  to  enable  readers  to  order  the  desired  documents  from  local  libraries 
or  other  sources. 

Selected  Water  Resources  Abstracts  is  designed  to  serve  the  scientific  and 
technical  information  needs  of  scientists,  engineers,  and  managers  as  one 
of  several  planned  services  of  the  Water  Resources  Scientific  Information 
Center  (WRSIC).  The  Center  was  established  by  the  Secretary  of  the  Interior 
and  has  been  designated  by  the  Federal  Council  for  Science  and  Technology 
to  serve  the  water  resources  community  by  improving  the  communication  of 
water-related  research  results.  The  Center  is  pursuing  this  objective  by  co- 
ordinating and  supplementing  the  existing  scientific  and  technical  information 
activities  associated  with  active  research  and  investigation  program  in  water 
resources. 

To  provide  WRSIC  with  input,  selected  organizations  with  active  water  resources 
research  programs  are  supported  as  "centers  of  competence"  responsible  for 
selecting,  abstracting,  and  indexing  from  the  current  and  earlier  pertinent 
literature  in  specified  subject  areas. 

Additional  "centers  of  competence"  have  been  established  in  cooperation  with 
the  Environmental  Protection  Agency.  A  directory  of  the  Centers  appears  on 
inside  back  cover. 

Supplementary  documentation  is  being  secured  from  established  discipline- 
oriented  abstracting  and  indexing  services.  Currently  an  arrangement  is  in 
effect  whereby  the  BioScience  Information  Service  of  Biological  Abstracts 
supplies  WRSIC  with  relevant  references  from  the  several  subject  areas  of 
interest  to  our  users.  In  addition  to  Biological  Abstracts,  references  are  acquired 
from  Bioresearch  Index  which  are  without  abstracts  and  therefore  also  appear 
abstractless  in  SWRA.  Similar  arrangements  with  other  producers  of  abstracts 
are  contemplated  as  planned  augmentation  of  the  information  base. 

The  input  from  these  Centers,  and  from  the  51  Water  Resources  Research 
Institutes  administered  under  the  Water  Resources  Research  Act  of  1964,  as 
well  as  input  from  the  grantees  and  contractors  of  the  Office  of  Water  Re- 
sources Research  and  other  Federal  water  resources  agencies  with  which  the 


in 


Center  has  agreements  becomes  the  information  base  from  which  this  journai 
is,  and  other  information  services  will  be,  derived;  these  services  include 
bibliographies,  specialized  indexes,  literature  searches,  and  state-of-the-art 
reviews. 

Comments  and  suggestions  concerning  the  contents  and  arrangements  of  this 
bulletin  are  welcome. 

Water  Resources  Scientific  Information  Center 
Office  of  Water  Resources  Research 
U.S.  Department  of  the  Interior 
Washington,   D.  C.  20240 


IV 


CONTENTS 


FOREWORD. 


SUBJECT  FIELDS  AND   GROUPS 

(Use   Edge   Index  on   back  cover  to   Locate   Subject   Fields  and 
Indexes  in  the  journal.) 


01  NATURE  OF  WATER 

Includes  the  following  Groups:  Properties;  Aqueous  Solutions  and 
Suspensions 

02  WATER  CYCLE 

Includes  the  following  Groups:  General;  Precipitation;  Snow,  Ice, 
and  Frost;  Evaporation  and  Transpiration;  Streamflow  and  Runoff; 
Groundwater;  Water  in  Soils;  Lakes;  Water  in  Plants;  Erosion  and 
Sedimentation;  Chemical  Processes;   Estuaries. 

03  WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION 

Includes  the  following  Groups:  Saline  Water  Conversion;  Water 
Yield  Improvement;  Use  of  Water  of  Impaired  Quality;  Conservation 
in  Domestic  and  Municipal  Use;  Conservation  in  Industry;  Con- 
servation in  Agriculture. 

04  WATER  QUANTITY  MANAGEMENT  AND  CONTROL 

Includes  the  following  Groups:  Control  of  Water  on  the  Surface; 
Groundwater  Management;  Effects  on  Water  of  Man's  Non-Water 
Activities;  Watershed  Protection. 

05  WATER  QUALITY  MANAGEMENT  AND  PROTECTION 

Includes  the  following  Groups:  Identification  of  Pollutants;  Sources 
of  Pollution;  Effects  of  Pollution;  Waste  Treatment  Processes; 
Ultimate  Disposal  of  Wastes;  Water  Treatment  and  Quality  Altera- 
tion; Water  Quality  Control. 


I 


06  WATER  RESOURCES  PLANNING 

Includes  the  following  Groups:  Techniques  of  Planning;  Evalua- 
tion Process;  Cost  Allocation,  Cost  Sharing,  Pricing/Repayment; 
Water  Demand;  Water  Law  and  Institutions;  Nonstructural  Alter- 
natives; Ecologic  Impact  of  Water  Development. 

07  RESOURCES  DATA 

Includes  the  following  Groups:  Network  Design;  Data  Acquisi- 
tion; Evaluation,  Processing  and  Publication. 

08  ENGINEERING  WORKS 

Includes  the  following  Groups:  Structures;  Hydraulics;  Hydraulic 
Machinery;  Soil  Mechanics;  Rock  Mechanics  and  Geology;  Con- 
crete; Materials;  Rapid  Excavation;  Fisheries  Engineering. 

09  MANPOWER,  GRANTS  AND  FACILITIES 

Includes  the  following  Groups:  Education-Extramural;  Educa- 
tion-ln- House;  Research  Facilities;  Grants,  Contracts,  and 
Research  Act  Allotments. 

10  SCIENTIFIC  AND  TECHNICAL.  INFORMATION 

Includes  the  following  Groups:  Acquisition  and  Processing; 
Reference  and  Retrieval;  Secondary  Publication  and  Distribution; 
Specialized  Information  Center  Services;  Translations;  Prepara- 
tion of  Reviews. 


SUBJECT  INDEX 
AUTHOR  INDEX 
ORGANIZATIONAL  INDEX 
ACCESSION  NUMBER  INDEX 
ABSTRACT  SOURCES 


SELECTED  WATER  RESOURCES  ABSTRACTS 


2.  WATER  CYCLE 
A.  General 


ETECTION  OF  A  CHANGE  IN  RUNOFF  BY 
N  ANALYSIS  OF  DAILY  FLOWS, 

epartment  of  Natural  Resources,  Quebec. 
.  J.  Dumas,  and  H.  J.  Morel-Seytoux. 
temational  Association  of  Scientific  Hydrology 
ulletin,  Vol  16,  No  1 ,  p  69-87,  March  1971.  5  fig, 
tab,  9  ref.  Bur  Reclam  14-06-D-6597. 

escriptors:  'Streamflow  forecasting,  'Statistical 
ethods,  'Time  series  analysis,  Regression  analy- 
s,  Statistical  models,  Variability,  Runoff 
recasting.  Stochastic  processes,  Correlation 
lalysis.  Cloud  seeding, 
entifiers:  Daily  flow  analysis. 

technique  was  developed  for  rapid  detection  of 
e  occurrence  of  a  suspected  hydrologic  change 
le  to  seeding  of  clouds  over  high  mountain 
itersheds.  The  method  uses  a  sequence  of  inde- 
ndent  daily  flows.  This  procedure  is  superior  to 
evious  ones  based  on  seasonal  or  yearly  flows, 
le  use  of  daily,  instead  of  seasonal  flow,  data  in 
Student  t-test  reduces  the  number  of  necessary 
ars  of  data  by  an  average  of  three  for  the  20 
ses.  All  of  the  cases  are  from  the  Upper 
ilorado  River  Basin.  The  statistical  procedure  of 
tection  relies  on  the  Target  Control  concept  and 
e  application  of  a  conditional  Student  t-test, 
iich  is  a  test  of  the  difference  between  Target 
d  Control  for  the  seeded  and  non-seeded 
riods.  (Knapp-USGS) 
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:ological  Survey,  Austin,  Tex. 
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iR  L'  APPLICATION  DES  RELATIONS 
OCHASTIQUES  AUX  VARIABLES 

^DROLOGIQUES  ET  MOYENS  DE  LES 
JSOUDRE), 

enoble     Univ.     (France).      Laboratoires      de 
ecanique  des  Fluides. 
Rosenberg. 

temational  Association  of  Scientific  Hydrology 
illetin.  Vol  16,  No  1,  p  59-68,  March  1971.  1  fig, 
ab,  14  ref. 

:scriptors:  *Rainfall-runoff  relationships, 
tochastic  processes,  *Regression  analysis, 
odel  studies,  Statistical  models,  Data  collee- 
ns, Data  processing,  Statistics,  Hydrologic 
ta. 
entifiers:  Israel. 

ultiple  regression  and  correlation  analysis  were 
ed  to  analyze  the  hydropluvial  relations  for 
arly  and  monthly  series  for  24  rivers  and  wadis 
Israel.  In  spite  of  the  extremely  weak  annual 
»w  coefficient  of  1  to  5%  of  most  of  the  streams 


under  study,  successful  coefficients  of  multiple 
correlations  vary,  for  most  of  the  streams, 
between  0.96  and  0.99.  A  regional  model  explains 
the  areal  distribution  of  the  mean  annual  precipita- 
tion as  a  function  of  climatic  and  morphologic  fac- 
tors. (Knapp-USGS) 
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Forecast  models  using  historical  time  series  data 
for  temperature  and  flow  may  be  constructed  by 
means  of  parametric  time  series  models.  The  new 
methods  and  two  examples  of  data  illustrative  of 
the  iterative  procedures  necessary  to  construct  a 
good  forecast  model  are  given.  The  daily  water 
temperature  and  Ohio  River  discharge  at  Wheel- 
ing, West  Virginia,  for  January  1,  1 963-December 
31 ,  1968,  provide  the  raw  material  for  the  models. 
The  methods  are  easily  extended  to  other 
problems.  (Knapp-USGS) 
W72-05030 


GROUNDWATER  FLOW  IN  A  SANDY  TIDAL 
BEACH:  TWO-DIMENSIONAL  FINITE  ELE- 
MENT ANALYSIS, 

Virginia  Inst,  of  Marine  Science,  Gloucester  Point. 
For  primary  bibliographic  entry  see  Field  02F. 


W72-05033 


SOME  RESULTS  OF  HYDROMTEOROLOGI- 
CAL  RESEARCH  WORK  CARRIED  OUT  IN 
THE  EXPERIMENTAL  BASINS  OF  THE 
METEOROLOGICAL  SERVICE  OF  GERMAN 
DEMOCRATIC  REPUBLIC, 
Meteorologischer  Dienst  der  Deutschen 
Demokratischen  Republik,  Berlin.  Forschungsin- 
stitut  fuer  Hydrometeorologie. 
D.  Schumann. 

International  Association  of  Scientific  Hydrology 
Bulletin,  Vol  16,  No  2,  p  41-51,  June  1971.  1  fig,  2 
tab,  14  ref. 

Descriptors:     'Water     balance,     'Meteorology, 
'Data  collections,  Surveys,  Evapotranspiration, 
Precipitation  (Atmospheric),  Rainfall,  Snowmelt, 
Heat  balance,  Rainfall-runoff  relationships. 
Identifiers:  German  Democratic  Republic. 

Hydrometeorological  investigations  are  carried 
out  by  the  Meteorological  Service  of  the  German 
Democratic  Republic  in  four  experimental  basins 
with  different  altitudes,  surface  areas,  and 
physico-geographical  features.  This  research  work 
is  predominantly  for  exploration  of  the  water 
balance,  including  the  possibilities  of  extending 
the  results  by  way  of  extrapolation  to  larger  areas; 
setting  up,  verification,  and  improvement  of 
methods  for  determining  the  individual  com- 
ponents of  the  water  balance,  especially  precipita- 
tion and  evapotranspiration;  and  for  obtaining  in- 
creased knowledge  of  heat  and  water  balance  of 
the  snow  cover.  (Knapp-USGS) 
W72-05046 


THE  USE  OF  NON-DIMENSIONAL  ONE- 
-PARAMETER  FUNCTIONS  FOR  THE  DETER- 
MINATION OF  REGIONAL  RAINFALL  DEPTH- 
-DURATION-FREQUENCY  RELATIONS, 

Water  Planning  for  Israel  Ltd,  Tel  Aviv  (Israel). 
S.  Dalinsky. 

International  Association  of  Scientific  Hydrology 
Bulletin,  Vol  16,  No  2,  p  67-79,  June  1971.  3  fig,  6 
tab,  5  ref. 

Descriptors:  'Depth-area-duration  analysis,  'Dis- 
tribution patterns,  Runoff  forecasting,  Streamflow 
forecasting,    Meteorology,    Statistical    methods, 
Rain  gages,  Data  collections,  Climatology. 
Identifiers:  Israel. 

Depth-duration  relations  of  regional  rainfall,  up  to 
a  duration  of  one  day  (24  hours),  can  be  expressed 
by  a  simple  non  dimensional  exponential  function 
of  one  parameter.  In  all  cases  analyzed,  the  value 
of  n,  an  exponent,  which  characterizes  the  rainfall 
distribution,  was  smaller  than  or  equal  to  1/2. 
When  rainfall  depths  of  long  durations  (of  more 
than  one  hour)  were  significant,  the  exponent 
n=  1/2  was  found  suitable;  when  they  become  less 
significant  where  greater  importance  is  attached  to 
short-duration  rainfall,  the  value  is  decreased.  The 
formula  was  applicable  to  regional  descriptions  in 
the  U.S.A.  and  Israel.  The  formula  was  not  ap- 
plicable to  a  regional  description  of  short-duration 
rainfall  (of  up  to  one  hour);  short  rainfall  intensi- 
ties were  found  to  have  a  largely  identical  distribu- 
tion with  regard  to  relative  depth-duration  rela- 
tions. For  planning  and  for  other  purposes  it  is 
possible  in  all  cases  for  all  rainfall  distributions  to 
use  uniform  return  period  (frequency)  coefficients 
which  fit  the  log-normal  distribution.  Rainfall  data 
of  Israel  are  used  to  illustrate  the  analysis  and  the 
findings  are  compared  to  those  of  the  U.S.A.  (K- 
napp-USGS) 
W72-05047 


NEW    LANDMARK    IN    THE   WHITE    MOUN- 
TAINS, 

Forest  Service  (USDA),  Durham,  N.H.  Northeast- 
em  Forest  Experiment  Station. 
C.  A.  Federer. 
Appalachia,  p  586-594,  December  1969  5  fig. 


Field  02— WATER  CYCLE 
Group  2A — General 


Descriptors:  *Clear-cutting,  'Hydrologic  cycle, 
•Herbicides,  *Canopy,  "Transpiration ,  'Evapora- 
tion, 'Streamflow,  *Snowmelt,  Percolation, 
Stream  gages,  Rain  ages,  Erosion,  New 
Hampshire. 

Identifiers:  'NEW  Landmark,  *New  England 
watershed  history,  'Streamflow  distribution, 
Gaged  watersheds,  Nutrient  budget,  Interception 
of  rain  and  snow,  Soil  water  movement,  Hubbard 
Brook  Experimental  Forest  (NH). 

Research  studies  at  the  Hubbard  Brook  Experi- 
mental Forest  in  central  New  Hampshire  are 
aimed  at  explaining  the  complicated  pathways 
water  takes  from  the  time  it  lands  on  the  forest  as 
rain  or  snow  until  it  leaves  as  either  streamflow  or 
evaporation.  At  the  same  time  the  scientists  are 
learning  how  a  forest  influences  the  water  cycle, 
they  are  gaining  knowledge  needed  for  managing 
the  forest  to  maintain  and  enhance  its  watershed 
values.  Watershed  3  is  the  first  of  eight  drainage 
areas  to  be  treated.  The  treatment  was  designed  as 
an  extreme  alteration  of  the  vegetative  cover  on 
the  land  area.  Watershed  research  in  New  En- 
gland's White  Mountains  dates  back  to  1911  and 
1912,  after  passage  of  the  Week's  Act.  This  paper 
gives  a  brief  history  of  watershed  research  in  the 
White  Mountains  and  describes  work  that  is 
presently  underway  at  Hubbard  Brook.  (Reeves- 
Forest  Service) 
W72-05080 


HYDRODYNAMIC       DISPERSION       IN       AG- 
GREGATED MEDIA:  1.  THEORY, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Canberra  (Australia).  Div.  of  Land 

Research. 

For  primary  bibliographic  entry  see  Field  02G. 

W72-05122 


2B.  Precipitation 


DEVELOPMENT  OF  A  PROCEDURE  FOR 
DETERMINING  SPACIAL  AND  TIME  VARIA- 
TIONS OF  PRECIPITATION  IN  VENEZUELA, 

Utah  State  Univ.,  Logan.  Coll.  of  Engineering. 
L.  E.  Ramirez. 

Utah  Water  Research  Laboratory  Report 
PRWG69-3,  May  1971.  92  p,  6  fig,  3  tab,  27  ref,  4 
append.  Contract  AID/csd-2167. 

Descriptors:  'Precipitation  (Atmospheric),  'Time 
series  analysis,  'Meteorological  data,  'Data  col- 
lections, Forecasting,  Computer  models,  Estimat- 
ing, Climatology,  Statistical  methods,  Hydrologic 
data.  Analytical  techniques,  Frequency  analysis. 
Identifiers:  'Venezuela. 

An  analysis  of  the  influence  of  length  of  record  on 
the  reliability  of  mean  values  of  precipitation  was 
made  for  Caracas-Cagigal  Station  in  Venezuela. 
Ten  series  of  values  were  obtained  for  10,  15,  20, 
25,  30,  and  35-year  periods,  extracted  for  sliding 
intervals  for  the  overall  record  of  75  years.  The  re- 
liability of  mean  values  computed  was  quite  low 
for  10,  15,  and  20-year  periods.  The  long  term 
record  means  had  higher  reliability,  increasing 
with  the  number  of  years  in  the  record,  but  the  dif- 
ferences are  not  important  in  terms  of  accuracy. 
Precipitation  values  for  0.5,  .10,  .20,  .30,  .40,  .50, 
.60,  .70,  .80,  .90,  and  .95  equal  or  less  probability 
levels  were  computed  based  on  gamma  distribu- 
tion for  126  stations  distributed  throughout 
Venezuela.  Computer  programs  were  used  to 
process  the  data.  (Woodard-USGS) 
W72-04804 


ANALYSIS  OF  COLOMBIAN  PRECIPITATION 
TO  ESTIMATE  IRRIGATION  REQUIRE- 
MENTS, 

Utah  State  Univ.,  Logan.  Coll.  of  Engineering. 
J.  E.  Hardee. 

Utah  Water  Research  Laboratory  Report 
PRWG69-4,  May  1971.  67  p,  5  fig,  9  tab,  35  ref,  4 
append.  Contract  AID/csd-2459  and  AID/csd- 
2167. 


Descriptors:  'Precipitation  (Atmospheric),  'Ir- 
rigation water,  'Water  yield,  'Hydrologic  data, 
Data  collections,  Estimating,  Forecasting, 
Analytical  techniques,  Hydrologic  budget,  Water 
balance,  Climatology,  Meteorological  data,  Com- 
puter models,  Irrigation  programs,  Statistical 
methods,  Frequency  analysis. 
Identifiers:  'Republic  of  Columbia. 

A  computer  program  was  developed  to  calculate 
monthly  and  annual  gamma  distributions  from 
recorded  data  for  97  stations  throughout  the 
Republic  of  Colombia,  South  America.  For  each 
station  13  probability  levels  of  precipitation  were 
determined.  Each  precipitation  amount  is  that 
which  is  expected  to  be  equalled  or  exceeded  at 
the  given  probability  level.  Climatological  data 
previously  recorded  for  43  of  these  stations  were 
used  to  calculate  potential  evapotranspiration 
using  the  Christiansen  and  Hargreaves  formula. 
For  these  stations  the  precipitation  from  the 
gamma  distribution  at  five  probability  levels  was 
subtracted  from  the  potential  evapotranspiration 
to  arrive  at  potential  irrigation  requirements.  Esti- 
mates of  precipitation  probability  are  used  in  solv- 
ing many  problems  in  engineering  and  agriculture. 
For  irrigation,  drainage  and  hydraulic  structure 
designs  probabilities  and  their  associated  risks  are 
essential  for  economic  analysis.  In  experimental 
work  the  normalcy  of  the  experimental  period  can 
be  determined.  The  wide  range  of  probabilities  of- 
fers a  basic  design  tool  from  which  rational  con- 
clusions can  be  made.  The  irrigation  requirements 
presented  provide  a  useful  index  of  actual  irriga- 
tion requirements.  (Woodard-USGS) 
W72-04806 


DEVELOPMENT  OF  COLD  CLOUD  SEEDING 
TECHNOLOGY  FOR  USE  IN  PRECD?ITATION 
MANAGEMENT, 

Utah  State  Univ.,  Logan.  Coll.  of  Engineering. 
For  primary  bibliographic  entry  see  Field  03B. 
W72-04836 


SNOWFALL  FROM  LAKE-EFFECT  STORMS, 

State  Univ.,  Albany,  New  York. 

J.  E.  Jiusto,  and  M.  L.  Kaplan. 

Monthly  Weather  Review,  Vol  100,  No  1 ,  p  62-66, 

January  1972.  4  fig,  5  tab,  8  ref.  NOAA  Grant  E22- 

1369(G). 

Descriptors:  'Snowfall,  'Great  Lakes,  'Storms, 

Climatology,  Meteorology,  Great  Lakes  region, 

Snow,  Weather,  Weather  patterns,  Distribution 

patterns. 

Identifiers:  'Lake-effect  snowstorms. 

Three  yr  of  winter  lake-storm  data  were  analyzed 
to  determine  snowfall  distribution  patterns 
downwind  of  Lake  Erie  and  Lake  Ontario.  The 
total  amount  of  snowfall  and  the  area  of  ground 
covered  in  each  of  23  lake-effect  storms  were 
determined  for  both  lakes.  Total  snowfall  mass 
was  highly  dependent  on  time  of  year;  November 
and  early  December  storms  were  two  to  five  times 
more  productive  than  January  storms.  A  con- 
siderable variation  in  snow  density  (snowfall  depth 
to  melt  water  ratio)  could  be  attributed  mainly  to 
differences  in  snow  crystal  type.  (Knapp-USGS) 
W72-04845 


CARTRIDGE  MAGNETIC  TAPE  INCREMEN- 
TAL RECORDER  FOR  HYDRO-METEOROLO- 
GICAL DATA  ACQUISITION, 

Padua  Univ.  (Italy).  Istituto  di  Elettrotecnica  e  di 

Elettronica;    and    Centro    Veneto    di    Richerche 

Idrauliche,  Padua  (Italy). 

For  primary  bibliographic  entry  see  Field  07A. 

W72-04848 


SEASONAL  METEOROLOGICAL  CONDI- 
TIONS IN  THE  REGION  OF  THE  BRATSK 
RESERVOIR  (SEZONNYYE 

METEOROLOGICHESKTYE  USLOVIYA  V 
RAYONE  BRATSKOGO  VODOK- 

HRANILISHCHA), 
Limnologicheskii  Institut,  Irkutsk  (USSR). 


For  primary  bibliographic  entry  see  Field  02H. 
W72-04854 


HYDROMETEOROLOGY  IN  PRECIPITATION 
MANAGEMENT, 

Bureau  of  Reclamation,  Denver,  Colo. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-04866 


EVALUATION  OF  RADAR  AND  RAINGAG1 
SYSTEMS  FOR  FLOOD  FORECASTING, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Ralph 
M.  Parsons  Lab.  for  Water  Resources  and 
Hydrodynamics. 

W.  M.  Grayman,  and  P.  S.  Eagleson. 
Available  from  the  National  Technical  Informa- 
tion Service  as  COM-71-01102,  $3.00  in  papei 
copy,  $0.95  in  microfiche.  Publication  No.  138, 
(R71-21),  August  1971.  427  p,  171  fig,  22  tab,  V 
ref,  3  append.  OWRR  C-2137  (No  3403)  (1). 

Descriptors:  'Raingages,  'Simulated  rainfall, 
•Radar,  'River  forecasting,  'Flood  damages, 
Watershed  model,  'Flood  forecasting,  'Forecast- 
ing, Evaluation,  Networks,  Measurement,  Simula- 
tion analysis,  River  basins,  Optimization,  Rainfall- 
runoff  relationships. 

Identifiers:  Kinematic  wave  method,  Numerical 
methods. 

The  effects  of  the  precipitation  measuring  system 
on  the  accuracy  of  real-time  streamflow  predictioi 
are  investigated  through  computer  simulation.  In- 
cluded are  a  technical  analysis  of  the  errors  in- 
troduced by  radar  and  by  raingages  and  ar 
economic  analysis  of  the  precipitation  measuring 
system  when  used  in  flood  forecasting.  A  three- 
part  computer  simulation  is  used  to  represent  the 
physical  processes:  (1)  simulation  of  spatially  dis- 
tributed rainfall  patterns,  (2)  representation  of  the 
precipitation  measurement  error,  and  (3)  calcula- 
tion of  the  streamflow  hydrographs.  Recommen- 
dations are  made  concerning  the  operation  ol 
radar.  The  relationship  between  a  number  of  radar 
and  raingage  characteristics  and  the  resulting  erroi 
in  hydrograph  prediction  is  presented.  A 
hypothetical  river  basin  is  simulated  and  the  net 
benefits  from  a  range  of  precipitation  measuring 
systems  used  in  flood  warning  are  determined.  Tin 
optimal  configuration  of  the  precipitation  measur- 
ing system  is  determined  for  a  range  of  economic 
development.  On  the  basis  of  this  example,  it  ap- 
pears that  the  optimal  system  is  a  network  ol 
recording  and  telemetering  raingages.  The  selec- 
tion of  a  raingage-calibrated  radar  system  must  be 
justified  through  added  benefits  derived  from 
other  radar  uses. 
W72-04966 


EQUILIBRIUM  TEMPERATURES  OF  WATEB 
SURFACES  AS  RELATED  TO  AIR  TEMPERA- 
TURE AND  SOLAR  RADIATION, 

Dartmouth  Coll.,  Hanover,  NH.  Dept.  of  Eartl 

Sciences. 

S.  L.  Dingman. 

Water  Resources  Research,  Vol  8,  No  1 ,  p  42-49, 

February  1972. 4  fig,  2  tab,  13  ref. 

Descriptors:  'Water  temperature,  'Air  tempera- 
ture, 'Solar  radiation,  Heat  transfer.  Energy 
budget.  Heat  balance.  Water  quality ,  Reservoirs. 

Equilibrium  temperature  Te  is  the  water  surface 
temperature  at  which  net  energy  exchange  to  the 
atmosphere  is  zero.  Since  heat  loss  rate  is  a  func- 
tion of  (Tw  -  Te),  where  Tw  is  the  actual  water  sur- 
face temperature,  the  concept  of  equilibrium  tem- 
perature is  useful  in  predicting  water  tempera- 
tures. By  selecting  a  set  of  equations  to  describe 
the  heat  exchange  processes  at  the  surface,  curves 
can  be  drawn  of  heat  exchange  rate  (excluding 
shortwave  radiation)  versus  (Tw  -  Ta),  where  Ta  is 
air  temperature.  These  curves  can  be  approxi- 
mated by  linear  functions.  The  slopes  q  and  inter- 
cepts Qo  of  these  curves  are  in  rum  linear  func- 
tions of  wind  speed  for  a  specified  set  of  weather 
conditions  (clear  and  low  humidity  or  cloudy  and 


WATER  CYCLE— Field  02 
Evaporation  and  Transpiration — Group  2D 


i  humidity).  Using  wind  speed,  air  tempera- 
|  and  net  incoming  solar  radiation  Qr,  q  and  Qo 
be  calculated.  Equilibrium  temperature  Te  =  ( 
-  Qo)/q)  +  Ta.  This  relation  provides  a  simple 
general  means  of  calculating  Te  and  can  be 
1  to  investigate  time  variations  of  Tw  in 
ionse  to  meteorologic  conditions.  (Knapp- 
JS) 
1-05026 


IE    RESULTS   OF    HYDROMTEOROLOGI- 

.   RESEARCH   WORK    CARRIED   OUT   IN 

!     EXPERIMENTAL      BASINS     OF     THE 

rEOROLOGICAL   SERVICE   OF  GERMAN 

IOCRATIC  REPUBLIC, 

eorologischer       Dienst       der       Deutschen 

lokratischen  Republik,  Berlin.  Forschungsin- 

t  fuer  Hydrometeorologie. 

primary  bibliographic  entry  see  Field  02A. 

-05046 


:  USE  OF  NON-DIMENSIONAL  ONE- 
IAMETER  FUNCTIONS  FOR  THE  DETER- 
ATION  OF  REGIONAL  RAINFALL  DEPTH- 
RATION-FREQUENCY  RELATIONS, 

;r  Planning  for  Israel  Ltd,  Tel  Aviv  (Israel), 
primary  bibliographic  entry  see  Field  02 A. 
-05047 


IUNCATED  SQUARE-ROOT-NORMAL  DIS- 
JUTION  APPLIED  TO  MONTHLY 
CIPITATION  TOTALS  FOR  GHENT 
-GIUM), 

it  Rijksuniversiteit  (Belgium).  Astronomical 

srvatory  and  Seminar  of  the  Theory  of  Proba- 

es  and  Mathematical  Statistics. 

ingens,  and  H.  Steyaert. 

national  Association  of  Scientific  Hydrology 

:tin,  Vol  16,  No  2,  p  79-85,  June  1971.  4  fig,  2 


riptors:  'Statistics,  'Rainfall,  'Precipitation 
lospheric),  'Distribution  patterns,  Time  series 
ises,  Data  collections, 
tifiers:  Belgium. 

great  number  of  cases  the  cube  root  of 
pitation-data  can  be  considered  as  being  nor- 
i  distributed.  This  has  been  tested  for  dif- 
it  lengths  of  periods  and  for  diverse  types  of 
ite.  Although  a  cube-root  normal  distribution 
s  to  fit  most  of  the  data,  in  some  cases  some 
•  root  could  lead  to  a  better  fit.  A  cube-root- 
ial  distribution  fits  Canadian  monthly  rainfall 
i.  The  distribution  of  monthly  rainfall  totals 
Jhent  (Belgium)  is  best  fit  not  by  the  cube 
but  the  square  root.  (Knapp-USGS) 
05048 


:iPITATION  DATA  AND  ANALYSIS- 
LUME  I,  VENEZUELAN  INTERNATIONAL 
EOROLOGICAL  AND  HYDROLOGICAL 
JRIMENT    (VIMHEX)    HYDROLOGY    RE- 

r, 

rado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

leering. 

rimary  bibliographic  entry  see  Field  07C. 

05095 


BON  DIOXIDE  EXCHANGE  OF  A  TROPI- 
RAIN  FOREST:  PART  I, 

ecticut    Agricultural    Experiment    Station, 

Haven. 

Stephens,  and  P.  E.  Waggoner. 

ience.  20(19):  1050-1053.  1970. 

ifiers:     Carbon,     Costa-Rica,      Exchange, 

it,    Oxide,     Photosynthesis,     Rain,     Rates, 

iration,  Tropical. 

synthesis,  respiration,  and  leaf  area  were 
ured  in  a  50-yr-old  premontane  wet  forest  in 
i  Rica.  The  estimated  ratio  of  leaf  to  land  area 
learly  3.  Rates  of  photosynthesis  of  excised 
s  of  canopy   and  understory   species  were 


modest  and  respiration  of  understory  plants  was 
slow.  Photosynthesis  and  respiration  rates  ob- 
served were  compared  to  those  of  other  tropical 
and  temperature  zone  plants.  (See  also  W72- 
05168)~Copyright  1971 ,  Biological  Abstracts,  Inc. 
W72-05167 


CARBON  DIOXIDE  EXCHANGE  OF  A  TROPI- 
CAL RAIN  FOREST:  PART  U, 

Cornell  Univ.,  Ithaca,  N.Y. 

E.  Lemon,  L.  H.  Allen,  Jr.,  and  L.  Muller. 

Bioscience.  20(19):  1054-1059.  1970.  Dlus. 

Identifiers:        Carbon,        Exchange,        Forest, 

Meteorological,  Micro,  Oxide,  Rain,  Techniques, 

Tropical. 

The  diurnal  exchange  of  C02  from  a  tropical  rain 
forest  is  evaluated  to  gain  insight  into  plant 
production  processes  in  the  tropics.  Important 
geophysical  information  is  provided  that  has  bear- 
ing on  the  quality  of  the  atmosphere. 
Micrometeorological  techniques  are  used  that  do 
not  disturb  the  environment  but  take  advantage  of 
the  natural  exchange  processes.  (See  also  W72- 
05167)~Copyright  1971 ,  Biological  Abstracts,  Inc. 
W72-05168 


SPECIAL   METEOROLOGICAL   DATA   NEEDS 
FOR  AGRICULTURE, 

Iowa  State  Univ.,  Ames.  Dept.  of  Agronomy. 
R.  H.  Shaw. 

Iowa  State  J  Sci.  45  (4):  529-539. 1971.  DJus.  Map. 
Identifiers:  Agriculture,  Meteorological. 

To  define  the  special  meteorological  needs  for 
agriculture,  it  is  first  necessary  to  obtain  some 
concept  of  user  requirements.  In  terms  of  these 
requirements,  the  station  network  density  and  ob- 
servations to  be  made  can  be  determined.  Each 
meteorological  parameter  required  is  then  briefly 
discussed. --Copyright  1971,  Biological  Abstracts, 
Inc. 
W72-05183 


2C.  Snow,  Ice,  and  Frost 


SNOWFALL  FROM  LAKE-EFFECT  STORMS, 

State  Univ.,  Albany,  New  York. 

For  primary  bibliographic  entry  see  Field  02B. 

W72-04845 


SOME    RESULTS    OF    HYDROMTEOROLOGI- 

CAL   RESEARCH    WORK   CARRIED   OUT   IN 

THE      EXPERIMENTAL      BASINS     OF     THE 

METEOROLOGICAL   SERVICE   OF   GERMAN 

DEMOCRATIC  REPUBLIC, 

Meteorologischer       Dienst       der       Deutschen 

Demokratischen  Republik,  Berlin.  Forschungsin- 

stitut  fuer  Hydrometeorologie. 

For  primary  bibliographic  entry  see  Field  02A. 

W72-05046 


CHANGES  IN  SNOWMELT  RUNOFF  AFTER 
FOREST  CLEARING  ON  A  NEW  ENGLAND 
WATERSHED, 

Forest  Service  (USDA),  Durham,  N.H.  Northeast- 
ern Forest  Experiment  Station. 
For  primary  bibliographic  entry  see  Field  04A. 
W72-05078 


SPRING  AND  EARLY  SUMMER  TEMPERA- 
TURES IN  A  SHALLOW  ARCTIC  POND, 

Department  of  Agriculture,  Ottawa  (Ontario).  En- 
tomology Research  Inst. 
H.  V.  Danks. 

Arctic.  24(2):  113-123.1971. 
Identifiers:  Arctic,  Bottom,  Chironomids,  Fauna, 
Pond,  Shallow,  Spring,  Summer,  Temperatures. 

Temperatures  were  recorded  continuously  during 
spring  and  early  summer  in  a  shallow  pond  on 
Bathurst  Island  in  the  High  Arctic;  thawing  was 


rapid.  After  the  thaw  seasonal  and  diel  differences 
within  the  water  and  mud  showed  that  frozen  sub- 
strate had  a  marked  effect  on  mud  temperature, 
but  that  the  superficial  mud  received  almost  as 
much  heat  as  the  water  immediately  above  it.  Tem- 
perature summations  suggested  that  even  in 
favorable  shallow  habitats  low  mud  temperatures 
dictate  the  life-cycles  of  more  than  1  yr  of  arctic 
chironomids.  The  maximum-minimum  tempera- 
ture midpoint  was  a  satisfactory  substitute  for  a 
recorded-obtained  day-mean,  and  seasonal  com- 
parisons of  pond  temperatures  in  relation  to  bot- 
tom fauna  could  therefore  be  based  on  daily  max- 
imum and  minimum  mud  surface  temperatures.-- 
Copyright  1971 ,  Biological  Abstracts,  Inc. 
W72-05163 


SOME  CRUSTACEAN  ZOOPLANKTON  OF 
THE  NOATAK  RIVER  AREA,  NORTHERN 
ALASKA, 

Arizona  Univ.,  Tucson. 

For  primary  bibliographic  entry  see  Field  02H. 

W72-05166 


AN  INVESTIGATION  ON  SLOPE  EROSION  BY 

MELTWATER    OF    SNOW-PATCHES    IN    MT. 

GASSAN,  ON  JAPANESE), 

Shinshu    Univ.,    Matsumoto    (Japan).    Dept.    of 

Geography. 

For  primary  bibliographic  entry  see  Field  02J. 

W72-05218 


2D.  Evaporation  and  Transpiration 


ENERGY    BUDGETS    OF    FOUR    PONDS    IN 
NORTHWESTERN  FLORDDA, 

Bureau  of  Commercial  Fisheries,  Gulf  Breeze, 

Fla.  Estuarine  Pesticide  Lab. 

Gerald  E.  Walsh. 

Ecology.  52  (2):  298-304.  1971.  Dlus. 

Identifiers:      Budgets,      Energy,      Evaporation, 

Florida,  Northwestern,  Ponds,  Radiation. 

The  annual  energy  budgets  of  4  small  ponds  in 
northwestern  Florida  were  calculated  from  the 
amounts  of  solar  radiation,  atmospheric  long-wave 
radiation,  black  radiation,  evaporative  energy, 
conducted  energy,  and  sensible  heat  which  en- 
tered or  was  lost  from  the  water.  Long-wave  radia- 
tion constituted  between  62.1  and  63.9%  of  the 
total  incoming  14.6  and  18.3%  of  the  total. 
Between  370,498  and  631 ,970  kcal  m-2yr-l  (37,050- 
/63.197  cal  cm-2yr-l)  were  stored.  Atmospheric 
radiation  counteracts  a  portion  of  the  radiative 
loss  from  water,  thus  reducing  loss  of  stored  solar 
energy.-Copyright  1971,  Biological  Abstracts, 
Inc. 
W72-04907 


THE  STUDY  OF  EVAPORATION  FROM 
SMALL  SURFACES  BY  THE  DDXECT  MEA- 
SUREMENT OF  WATER  VAPOR  PRESSURE 
GRADD2NTS, 

Toronto  Univ.  (Ontario).  Dept.  of  Zoology. 

John  Machin. 

J  Exp  Biol.  53  (3):  753-762.  1970. 

Identifiers:  Animals,  Dew,  Direct,  Evaporation, 

Gradients,  Measurement,  Plants,  Point,  Pressure, 

Probe,  Small,  Surfaces,  Vapor. 

The  construction,  maintenance  and  calibration  of 
a  sensitive  instrument  capable  of  making  nu- 
merous vapor  pressure  measurements  within  hu- 
midity gradients  by  the  dew  point  method  is 
described.  Coefficients  of  diffusion  of  water  vapor 
in  air,  calculated  from  observed  vapor  pressure 
gradients  and  measured  rates  of  evaporation  agree 
with  theoretical  and  other  experimental  values  in 
still  air.  Apparent  coefficients  in  wind  speeds 
between  10  and  100  cm/sec  were  significantly 
lower  than  those  in  still  air.  This  finding,  together 
with  the  performance  of  the  dew  point  probe  is 
discussed  in  relation  to  its  possible  use  in  the  study 
of  evaporation  from  animals  and  plants. -Copy- 
right 1971 ,  Biological  Abstracts,  Inc. 
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W72-04925 

ECOLOGICAL  CONDITIONS  CAUSED  BY 
EVAPORATION  IN  THE  PONDS  OF  CAMAR- 
GUE, 

Centre  d'Oceanographie,  Marseille  (France). 

P.  Kerambrun,  and  K.  H.  Szekielda. 

Hydrobiologia.  37  (2):  273-283.  1971.  Illus.  English 

summary. 

Identifiers:  Camargue,  Ecological,  Evaporation, 

France,  Ponds,  Salinity,  Temperature,  Wind. 

During  the  highest  evaporation  period,  investiga- 
tions showed  a  high  seasonal  increase  in  salinity 
and  temperature  in  the  ponds  of  the  Camargue. 
This  is  characteristic  for  each  pond.  It  was  con- 
cluded from  chromatographic  studies  that  the  salt 
composition  in  the  water  differs  from  that  of  the 
neighboring  sediment.  This  difference  depends  on 
the  evaporation  process.  An  important  horizontal 
gradient  in  salinity  is  observed  in  the  first  meters 
nearest  to  the  shore.  These  gradients  are  variable 
and  may  be  controlled  by  the  winds. -Copyright 
1971 ,  Biological  Abstracts,  Inc. 
W72-05007 


FOREST  TRANSPDtATION  REDUCTION  BY 
CLEARCUmNG  AND  CHEMICAL  TREAT- 
MENT, 

Forest  Service  (USDA),  Durham,  N.H.  Northeast- 
ern Forest  Experiment  Station. 

Proceedings  of  the  Northeastern  Weed  Control 
Conference,  Vol  23,  p  344-349,  January  1969.  1  fig, 
1  tab,  5  ref. 

Descriptors:  'Clear-cutting,  'Ecosystem,  'Herbi- 
cide, 'Streamflow,  'Precipitation,  'Snowmelt, 
•Water  yield  improvement,  'Hydrologic  equa- 
tions, Water  chemistry,  Water  analysis,  2-4-5-T, 
New  Hampshire. 

Identifiers:  'Reducing  evapotranspiration, 
•Transpiration,  'Bromacil,  'Sprout  growth  from 
stumps,  'Low-flow  augmentation,  Hubbard 
Brook  Experimental  Forest  (NH). 

This  paper  concerns  a  study  to  determine  the  mag- 
nitude of  water  that  could  be  gained  in  streamflow 
by  eliminating  transpiration  in  a  forested 
watershed  in  the  White  Mountains  of  New 
Hampshire.  The  forest  of  a  watershed  was  clear- 
cut,  no  forest  products  were  removed,  and  herbi- 
cides were  applied  to  prohibit  revegetation.  Water 
yields  during  the  growing  seasons  of  1966  and  1967 
were  increased  at  least  twofold  above  the  un- 
treated watersheds.  Quantitative  water  gains  were 
320,000  and  226,000  gallons  per  acre,  respectively 
for  the  2  years.  This  experiment  supports  other 
data  indicating  that  low-flow  augmentation  is 
possible  by  manipulating  vegetation.  (Reeves- 
Forest  Service) 
W72-05077 


SPATIAL  VARIATION  OF  NET  RADIATION, 
ALBEDO  AND  SURFACE  TEMPERATURE  OF 
FORESTS, 

Forest  Service  (USDA),  Durham,  N.H.  Northeast- 
ern Forest  Experiment  Station. 
C.  A.  Federer. 

Journal  of  Applied  Meteorology,  Vol  7,  No  5,  p 
789-795,  October  1968.  8  fig,  2  tab,  12  ref. 

Descriptors:     'Radiation,     'Energy     equations, 

•Energy  transfer,  'Solar  radiation,  'Meteorology, 

•Air      temperature,       'Heat      transfer,      New 

Hampshire. 

Identifiers:    'Economical    radiometers,    'Spatial 

variation,    'Albedo,    'Net   radiation,    'Radiation 

sensor,  Energy  balance. 

The  objective  was  to  evaluate  spatial  variation  of 
net  radiation  above  a  uniform  hardwood  forest 
canopy  and  associated  cover  types  and  to  provide 
information  on  spatial  sampling  required  to  obtain 
the  mean  net  radiation.  Economical  radiometers 
were  placed  at  1 2  locations  within  an  area  of  about 
1  hectare.  Measurements  were  made  about  every 


half-hour  on  selected  clear  days  in  summer,  au- 
tumn, and  winter.  Time-averaged  hardwood  al- 
bedos generally  had  a  range  of  0.03,  while  the  al- 
bedos of  all  locations  had  a  range  of  about  0.13, 
except  in  winter.  Hardwood  surface  temperatures 
had  a  range  varying  from  1-5C,  while  all  sites 
ranged  from  5-1 1C.  These  spatial  variations  in  sur- 
face temperature  and  albedo  were  about  equally 
important  in  affecting  net  radiation.  The  range  of 
net  radiation  among  hardwood  locations  was  0.03 
ly  /min-1 ,  while  over  all  sites  it  was  within  0.1 1  ly 
/min-1 ,  except  in  winter. 
W72-05079 


ECONOMICAL  RADIOMETER  THEORY,  PER- 
FORMANCE AND  CONSTRUCTION, 

Wisconsin  Univ.,  Madison.  Coll.  of  Agricultural 

and  Life  Sciences. 

C.  B.  Tanner,  C.  A.  Federer,  T.  A.  Black,  and  J.  B. 

Swan. 

Research  Report  40,  January  1969.  86  p,  25  fig,  10 

tab,  22  ref. 

Descriptors:  'Radiation,  'Solar  radiation, 
•Meteorology,  'Energy  transfer,  'Wavelengths, 
'Energy  equations. 

Identifiers:  'Economical  radiometer,  'Hemispher- 
ical radiation,  'Energy  balance,  'Solar  radiation 
equations,  'Net  radiation,  'Theory,  Weather  re- 
sistant radiometer,  Mounting  heads  and  stands, 
Radiometer  constants. 

The  economical  radiometer  has  four  completely 
separate  radiation  receivers;  'black'  and  'white' 
surfaces  face  both  up  and  down,  so  that  all  the 
radiation  fluxes  can  be  determined  separately.  The 
radiometer  is  rugged,  lighweight,  and  simple  to 
construct.  The  advantages  of  this  instrument  are: 
(1)  small  heat  conduction  losses  to  the  air;  ^in- 
coming and  outgoing  fluxes  of  total,  solar,  and 
thermal  radiation  can  be  determined;  (3)  it  can  be 
fabricated  simply  and  in  large  numbers  without 
special  tools;  (4)  individual  calibration  is  not 
required  for  most  agriculture  meteorological  work; 
(5)  the  instrument  is  excellent  for  measuring  noc- 
turnal radiation;  and  (6)  it  is  useful  in  measuring 
the  difference  in  net  radiation  over  adjacent,  dis- 
similar, agricultural  surfaces.  It  is  subject  to 
several  disadvantages:  (1)  solar  altitude  must  be 
measured  and  included  in  computations  when 
beam  radiation  is  dominant;  (2)  the  theory  is 
developed  only  for  beam  radiation  under  clear 
conditions  or  diffuse  radiation  under  overcast  con- 
ditions; (3)  there  is  a  time-lag  between  the  mea- 
sured and  actual  radiation;  (4)  the  instrument  must 
be  protected  at  night  against  condensation  on  the 
ventilation  shields  and  requires  frequent  changes 
of  ventilation  shields  in  dirty  atmospheres,  and  (5) 
the  size  is  rather  large.  (Reeves-Forest  Service) 
W72-05081 

NUMERICAL  MODELING  OF  UNSATURATED 
GROUNDWATER  FLOW  INCLUDING  EF- 
FECTS OF  EVAPOTRANSPIRATION, 

Kansas  Water  Resources  Research  Inst.,  Manhat- 
tan. 

For  primary  bibliographic  entry  see  Field  02G. 
W72-05089 


LEGAL  ASPECTS  OF  WATER  SALVAGE, 

National  Water  Commission,  Arlington,  Va. 
For  primary  bibliographic  entry  see  Field  06E. 
W72-05098 

IN     SITU     MEASUREMENT    OF     SOIL     AND 
PLANT  LEAF  WATER  POTENTIAL, 

Agricultural  Research  Service,  Riverside,  Calif. 
Salinity  Lab. 

S.  L.  Rawlins,  W.  R.  Gardner,  and  F.  N.  Dalton. 
Soil  Science  Society  of  America  Proceedings,  Vol 
32,  No  4,  p  468-470,  July-August  1968.  2  fig,  6  ref. 

Descriptors:  'Transpiration,  'Tensiometers,  'Soil 
water,    Soil   moisture,    Hygrometry,    Soil-water- 
plant  relationship. 
Identifiers:  'Soil  water  potential. 


For  a  pepper  plant  (Capsicum  frutescens  L.)  grow 
ing  in  a  greenhouse,  soil  water  potential  was  mea 
sured  with  tensiometers  and  a  thermocouplt 
psychrometer,  plant  water  potential  was  inferret 
from  a  calibrated  beta  gauge,  and  transpiratioi 
was  measured  by  weighing  the  soil-plant  system 
Water  moved  through  the  transpiration  stream  ii 
the  direction  of  the  gradient  of  the  water  potential 
Regardless  of  the  distribution  of  water  in  the  soil 
transpiration  was  unaffected  by  soil  water  conten 
until  it  dropped  to  a  value  corresponding  to  -6  to  -1 
bars  water  potential.  Below  this  water  content 
transpiration  decreased  linearly  with  soil  wate 
content,  transpiration  decreased  linearly  with  soi 
water  content  to  a  soil  water  potential  of  -37  bars 
At  this  time  the  plant  water  potential  was  below 
50  bars  and  the  transpiration  rate  was  near  zero 
After  irrigation  the  plant  regained  full  turgoi 
(Skogerboe-Colorado  State) 
W72-05136 


A  PHYSICAL  ANALYSIS  OF  DIURNAL  TEM 
PERATURE  REGIMES  IN  CLEAR  AND  TXRBIl 
WATER  LAYERS:  A  PROBLEM  IN  RICE  CUl 
TURE, 

Commonwealth  Scientific  and  Industrial  Researc 
Organization,  Canberra  (Australia).  Div.  of  Lan 
Research  and  Regional  Survey. 
C.  W.  Rose,  and  A.  L.  Chapman. 
Agricultural  Meteorology,  Vol  5,  p  391-409,  196f 
9  fig,  2  tab,  18  ref. 

Descriptors:  'Rice,  Turbidity,  'Water  temper: 
ture,  'Solar  radiation,  Radiation,  Diurnal  distribi 
tion,  Irrigation,  Evaporation  control. 
Identifiers:  Thermal  transport,  Australia. 

Water  temperature  is  an  important  factor  in  Ui 
establishment  of  a  rice  crop  by  broadcastin 
pregerminated  seed  into  flooded  fields.  In  the  troi 
ics  water  temperatures  often  exceed  the  optimui 
for  this  method  of  establishment.  At  Coastal  Plair 
Research  Station  12deg.  33  min.  S  131  deg.  20mii 
E)  near  Darwin,  NT.,  Australia,  a  rice  field  ei 
vironment  was  simulated  using  tanks.  Diurnal  ten 
perature  profiles  were  measured  in  10-  and  30-ci 
layers  of  clear  water  with  and  without  an  evapon 
tion  suppressant,  and  turbid  water,  for  the  montl 
of  December  and  June.  The  patterns  of  temper: 
ture  in  clear  and  turbid  water  were  consistent) 
different  at  both  times  of  year.  Marked  temper 
ture  gradients  (up  to  1  deg.  C/cm)  occurred  by  ds 
in  turbid  water,  with  maxima  at  the  air-water  inte 
face,  but  gradients  in  clear  water  were  invariabi 
very  small.  The  physical  theory  of  radiation  al 
sorption  and  thermal  transport  in  a  water  layer 
presented  and  used  to  interpret  the  observations  < 
temperature.  A  crucial  factor  in  the  interpretatic 
relates  to  the  conditions  which  govern  the  onset  ( 
convective  motion.  The  analysis  indicates  that  tl 
temperature  in  clear  water  layers  will  be  unifor 
throughout  at  all  times  and  for  all  depths  used 
rice  culture.  The  same  will  be  true  in  turbid  wai 
at  night,  but  during  the  day  temperature  w 
decrease  with  depth.  (Skogerboe-Colorado  State) 
W72-05144 


PLANT  GROWTH-EVAPOTRANSPIRATIO 
RELATIONS  FOR  SEVERAL  CROPS  IN  TH 
CENTRAL  GREAT  PLADVS, 

Utah  State  Univ.,  Logan. 
R.  J.  Hanks,  H.  R.  Gardner,  and  R.  L  Flonan. 
Agronomy  Journal,  Vol  61,  No  1,  p  30-34,  Janu 
ry-February ,  1969.  5  fig.  1  tab,  9  ref. 

Descriptors:  'Evapotranspiration,  'Evaporatio 
•Lysimeters,  'Transpiration,  Wheat.  Oats,  Wat 
conservation.    Water    utilization,    Dry    farmin 
Great  Plains,  Sorghum. 
Identifiers:  Millet. 

Lysimeters,  which  eliminated  runoff  and  percol 
tion  below  90  cm,  caused  about  10  cm  of  addition 
water  to  be  available  for  growth  of  grain  sorghu 
in  1967.  This  additional  water  doubled  yields,  wj 
an  increase  in  evapotranspiration  of  only  50" 
Evaporation  from  soil  in  the  lysimeter  was  or 
32%  of  the  evapotranspiration.   compared  wi 
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for    the    soil    surrounding    the    lysimeter. 
oration  from  the  soil  within  a  winter  wheat 

during  the  actively  growing  period  in  the 
g,  was  estimated  to  be  15  and  37%  of 
jtranspiration  for  1966  and  1967  respectively, 
oration  from  the  soil  within  the  actively 
Ing  crop  was  estimated  to  be  34  and  20%  of 
iapotranspiration  for  oats  and  millet,  respec- 
Esumates  of  the  amount  of  water 
>rated  from  the  soil  within  a  crop  allowed  for 
ation  of  transpiration  from  measurements  of 
itranspiration.  These  data  indicate  that 
iction  and  transpiration  are  directly  related  in 
ryland  area  as  previously  suggested.  (Skoger- 
'olorado  State) 
05147 


:epts  of  soil  moisture  availabili- 
nd  their  effect  on  soil  moisture 
hates  from   a   meteorological 

JET, 

rtinent   of   Agriculture,    Ottawa   (Ontario). 

Research  Inst. 

tier. 

ultural  Meteorology,  Vol  6,  p  165-178,  1969. 

5  fig,  13ref. 

iptors:  'Soil  moisture,  *Evapotranspiration, 
iture  availability,  'Meteorology,  Meterologi- 
ta.  Evaporation,  Transpiration, 
fiers:  'Versatile  budget. 

loisture  measurements  by  means  of  Colman 
ical  resistance  blocks  over  10  years  were 
to  test  the  effect  of  various  relationships 
en  plant-available  soil  moisture  (SM)  and  the 
af  actual  (AE)  to  potential  (PE)  evapotrans- 
>n  on  soil  moisture  estimates  obtained  by  the 
ile  budget.  Depending  on  the  type  of  rela- 
lip  used,  correlation  coefficients  (ranging 
).76  to  0.85)  between  5-day  means  of  SM  ob- 
ions  and  estimates  differed  significantly  and 
errors  varied  from  3  to  39%  of  the  observed 
Hal  means.  Under  the  local  experimental  con- 
s,  a  linear  relationship  between  SM  and 
E  gave  estimates  most  closely  related  to  the 
nations.  The  results  suggest  that  when  a 
ic  SM  vs.  AE/PE  relationship  is  used  in  the 
ile  budget,  a  precision  of  the  estimates  com- 
le  to  the  error  involved  in  measuring  soil 
ire  in  the  field  by  conventional  methods  can 
lieved.  (Skogerboe-Colorado  State) 
15149 


CTION  AND  EVAPOTRANSPIRATION 
IDE-ROW  SORGHUM  IN  THE  CENTRAL 
T  PLAINS, 

State   Univ.,   Logan.   Dept.   of  Soils   and 

irology. 

tanks,  L.  H.  Allen,  and  H.  R.  Gardner. 

J.  63  (4):  520-527.  1971. 

fiers:  Advection,  Central,  Climate,   Edge, 

i,   Great,   Irrigation,    Micro,    Plains,   Row, 

iorghum-M,  Temperature,  Transpiration. 

study  was  conducted  to  evaluate  the  im- 
ice  of  advection  as  a  source  of  energy  for 
transpiration  from  grain  sorghum  planted  in 
>ws  with  both  irrigated  and  dryland  condi- 

Detailed  measurements  of  temperature, 
vapor  content,  and  wind  speed  were  made 

and  above  the  canopy  at  various  times  and 
ms  within  the  field  during  August  1967. 
transpiration  was  also  measured  by  soil 
ire  sampling.  Three  types  of  advection  were 
'ed.  Within  canopy  advection  resulted  from 
rge  amount  of  exposed  dry  soil  between 
which  caused  soil  temperature  between  the 
o  be  as  much  as  20  C  higher  than  plant  tern- 
re.  About  64%  of  the  energy  used  to  heat  up 
il  was  used  for  transpiration  in  the  irrigated 
vhereas  only  about  21%  of  the  energy  was 
or  transpiration  in  the  dryland  plot.  Border 
lion,  manifested  by  horizontal  temperature 
ater  vapor  gradients,  occurred  over  most  of 
>t  irrigated  but  was  most  evident  from  0  to  40 
n  the  upwind  edge.  This  type  of  advection 


yielded  sufficient  energy  to  account  for  about  30% 
of  the  energy  used  for  evapotranspiration  from  the 
irrigated  plot.  Large  scale  advection,  manifested 
by  temperature  inversions,  was  found  to  occur 
during  the  night  and  probably  yielded  very  little 
energy  used  for  evapotranspiration.—Copyright 
1971 ,  Biological  Abstracts,  Inc. 
W72-05186 


LIMITS     ON     WESTERN     RANGE     FORAGE 
PRODUCTION:  WATER  OR  MAN, 

Agricultural  Research  Service,  Logan,  Utah.  Plant 

Science  Research  Div. 

For  primary  bibliographic  entry  see  Field  04 A. 

W72-05230 


EFFECT  OF  GROWTH  REGULATOR  AND  AN- 
TI-TRANSPDXANT  CHEMICALS  ON  WATER 
REQUIREMENT  AND  GROWTH  COM- 
PONENTS OF  ALFALFA  (MEDICAGO  SATTVA 

L.), 

Agricultural   Research   Service,    Beltsville,    Md. 

Field    Crops    and    Animal    Products    Research 

Branch. 

For  primary  bibliographic  entry  see  Field  03F. 

W72-05232 


EPICUTICULAR  WAX  IN  THE  STOMATAL  AN- 
TECHAMBER OF  SITKA  SPRUCE  AND  ITS  EF- 
FECTS ON  THE  DIFFUSION  OF  WATER 
VAPOUR  AND  CARBON  DIOXIDE, 

Aberdeen  Univ.  (Scotland).  Dept.  of  Botany. 
C.  E.  Jeffree,  R.  P.  C.  Johnson,  and  R.  G.  Jarvis. 
Planta.98(l):  1-10.  1971.  JJJus. 
Identifiers:  Antechamber,  Carbon,  Cuticular,  Dif- 
fusion, Oxide,  Photosynthesis,  Picea-Sitchensis- 
G,    Sitka,    Spruce-G,    Stomatal,    Transpiration, 
Vapor,  Wax. 

The  distribution  of  wax  tubes  on  (Picea  sitchensis) 
leaf  surfaces  is  described,  especially  the  presence 
of  wax  tubes  in  the  antechambers  of  the  stomata. 
The  extra  resistances  which  the  wax-filled  an- 
techambers add  to  the  other  resistances  in  the 
pathway  for  diffusion  of  water  vapor  and  of  car- 
bon dioxide  are  calculated.  It  is  concluded  that  the 
wax-filled  stomatal  antechambers  reduce  the  rate 
of  transpiration  by  about  two  thirds  but  reduce  the 
rate  of  photosynthesis  by  only  about  one  third. 
Thus  wax-filled  stomatal  antechambers  are  excel- 
lent antitranspirants. --Copyright  1971,  Biological 
Abstracts,  Inc. 
W72-05241 


THE  RESPONSE  OF  TRANSPIRATION  RE- 
SISTANCE TO  LEAF  TEMPERATURE  AS  A 
DESICCATION  RESISTANCE  MECHANISM  IN 
TREE  SEEDLINGS, 

Wisconsin  Univ.,  Madison.  Dept.  of  Forestry. 
James  E.  Wuenscher,  and  Theodore  T.  Kozlowski. 
Physiol  Plant.  24  (2):  254-259.  1971.  Illus. 
Identifiers:      Acer-Saccharum-D,      Desiccation, 
Leaf,    Mechanism,   Quercus-D-Spp ,    Resistance, 
Seedlings,  Temperature,  Transpiration,  Tree. 

Transpiration  rate  and  leaf  transfer  resistance  to 
water  vapor  loss  were  determined  under  a  range  of 
leaf  temperatures  for  Quercus  macrocarpa,  Q. 
velutina,  Q.  alba,  Q.  rubra,  and  Acer  saccharum. 
Transfer  resistance  increased  with  rising  leaf  tem- 
peratures between  20  to  40  deg.  C  in  all  species, 
but  the  rate  of  increase  in  resistance  was  greatest 
in  species  which  normally  occupy  xeric  sites.  In- 
creased transfer  resistance  with  rising  leaf  tem- 
perature may  be  significant  in  preventing  rapid 
desiccation  of  leaves  under  the  large  evaporative 
stress  imposed  by  high  leaf  temperature. —Copy- 
right 1971 ,  Biological  Abstracts,  Inc. 
W72-05244 


THE  WATER  OUTLAY  BY  EICHHORNIA 
CRASSIPES  AND  OBSERVATIONS  ON  THE 
PLANT  CHEMICAL  CONTROL, 

Ain  Shams  Univ.,  Cairo  (Egypt). 

For  primary  bibliographic  entry  see  Field  04A. 


W72-05247 


POSSIBILITY  OF  REDUCTION  OF  PLANT 
TRANSPIRATION  DURING  SUMMER  TRANS- 
PLANTATIONS BY  MEANS  OF  ANTITRANS- 
PIRANTS, (IN  RUSSIAN), 
V.  F.  Berzilov,  and  L.  A.  Khvatova. 
Izv  Akad  Nauk  SSSR  Ser  Biol.  4.  562-568.  1970.  Il- 
lus. English  summary. 

Identifiers:  Aqueous,  Balance,  Emulsion,  Latex, 
Plant,  Reduction,  Seedlings,  Summer,  Trans- 
plants, Transpiration,  Transplantations,  Tree, 
Water. 

Sprinkling  of  plants  with  an  aqueous  latex  emul- 
sion leads  to  the  formation  on  the  leaves  of  trans- 
parent elastic  films  which  are  rather  resistant  to  in- 
fluences of  the  external  environment.  These  films 
are  retained  on  the  leaf  surfaces  for  16-22  days. 
The  preparation  considerably  reduces  transpira- 
tion which  helps  maintain  a  more  favorable  water 
balance  and  successful  growth  of  the  transplanted 
tree  seedlings.-Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-05253 

2E.  Streamflow  and  Runoff 


DETECTION  OF  A  CHANGE  IN  RUNOFF  BY 
AN  ANALYSIS  OF  DAILY  FLOWS, 

Department  of  Natural  Resources,  Quebec. 
For  primary  bibliographic  entry  see  Field  02A. 
W-72  04846 


A  FLOOD-FREQUENCY  RELATION  BASED  ON 
REGIONAL  RECORD  MAXIMA, 

Geological  Survey,  Washington,  D.C. 

P.  H.  Carrigan,  Jr. 

Available  from  GPO,  Sup  Doc,  Washington,  D.C. 

20402,  40  cents.  Geological  Survey  Professional 

Paper  434-F,  1971 .  22  p,  8  fig,  3  tab,  10  ref . 

Descriptors:     'Flood     forecasting,     'Statistical 
methods,  'Frequency  analysis,  Computer  models, 
Streamflow,    Peak    discharge,    Regional    flood, 
Input-output  analysis,  Hydrologic  data. 
Identifiers:  Flood-recurrence  intervals. 

In  flood-frequency  analysis  the  regional  variation 
of  flood  intensity  is  commonly  related,  using 
regression  analysis,  to  variations  in  basin  and  cli- 
matic characteristics.  This  reduces  the  sample  size 
to  one  sampling  in  time,  and  it  is  applicable  to  the 
entire  region.  Techniques  of  analysis  are  in- 
troduced to  increase  the  sample  size  by  taking  ac- 
count of  the  random  variations  of  flood  intensity 
in  both  time  and  space.  As  a  result  of  increasing 
the  sample  size,  the  recurrence  interval  for  the 
maximum  event  is  increased;  the  increase  may  be 
as  great  as  the  number  of  years  of  record.  The 
recurrence  interval  for  the  maximum  annual  flood 
in  the  region  can  be  estimated  by  a  computer-simu- 
lation model.  By  means  of  a  principal-component 
transform,  the  matrix  of  correlation  coefficients  is 
used  in  connection  with  a  normal  random-number 
generator  to  generate  synthetic  sets  of  normally 
distributed  flood  intensities  equal  in  number  and 
duration  to  observed  sets  of  records.  The  max- 
imum event  from  each  synthetic  record  is  found, 
and  the  maxima  are  ranked  in  descending  order. 
The  exceedance  probability  (reciprocals  of  recur- 
rence intervals)  of  the  ordered  maxima  are  re- 
peatedly determined  to  estimate  the  average  nor- 
mal exceedance  probability  for  each  order.  The 
estimate  of  probability  is  independent  of  the 
statistical  distribution  of  the  observed  floods.  The 
construction  of  a  flood-frequency  relation  for  any 
station  can  be  accomplished  by  graphically  relat- 
ing the  observed  ordered  maxima  to  the  estimated 
recurrence  interval.  (Woodard-USGS) 
W72-04797 


FLOW  OVER  ROUNDED  SPILLWAYS, 

Liverpool  Univ.   (England).   Dept.   of  Civil   En- 
gineering. 
For  primary  bibliographic  entry  see  Field  08B. 


Field  02— WATER  CYCLE 

Group  2E — Streamflow  and  Runoff 


W72-04809 

FLOODS  ON  YAHARA  RIVER,  LAKE  KEGON- 
SA  DAM  TO  COUNTY  LINE,  DANE  COUNTY, 
WISCONSIN, 

Geological  Survey,  Madison,  Wis. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-04815 


RESULTS  OF  A  FIELD  STUDY  USING  THE  3-A- 
XIS  DOPPLER  SHIFT  CURRENT  METER, 

John  Hopkins  Univ.,  Baltimore,  Md.  Chesapeake 

Bay  Inst. 

For  primary  bibliographic  entry  see  Field  02L. 

W72-04817 


THE   CHESAPEAKE   BAY    INSTITUTE   WAVE 
FOLLOWER-PART  H, 

Johns  Hopkins  Univ.,  Baltimore,  Md.  Chesapeake 

Bay  Inst. 

For  primary  bibliographic  entry  see  Field  07B. 

W72-04818 


FLOODS   OF   JULY   4-8,    1969   IN   NORTH-CE- 
NTRAL OHIO, 

Geological  Survey,  Columbus,  Ohio. 
R.  I.  Mayo,  E.  E.  Webber,  and  D.  W.  Ellis. 
Geological  Survey  Open-file  Report,  November 
1971.  38  p,  4  fig,  3  tab,  9  ref. 

Descriptors:  'Floods,  'Flood  damage,  'Historic 
flood,  'Peak  discharge,  'Ohio,  Stream  gages, 
Streamflow,  Flow  rates,  Rainfall-runoff  relation- 
ships, Reservoirs,  Gaging  stations,  River  basins, 
Sediment  transport,  Hydrologic  data. 
Identifiers:  Ohio  floods  (North-Central). 

The  storm  of  July  4-5,  1969,  in  north-central  Ohio 
caused  unprecedented  flooding.  More  than  14 
inches  of  rain  fell  in  less  than  24  hours  at  several 
places.  More  than  4  inches  of  rainfall  occurred  on 
about  6,000  square  miles.  Of  the  50  sites  for  which 
the  peak  discharge  was  determined,  40  are  located 
on  unregulated  streams.  The  peak  discharge  at  five 
of  the  sites  was  four  times  as  large  as  the  discharge 
of  the  50-year  flood,  and  the  peak  discharge  for  17 
sites  was  more  than  twice  as  large  as  that  of  the  50- 
year  flood.  Forty-one  deaths  and  more  than  $66 
million  in  property  damage  was  attributed  to  the 
rainstorm,  accompanying  wind,  and  resulting 
floods.  Peak  stages  and/or  discharges  are  sum- 
marized for  55  sites  (including  five  reservoirs)  in 
the  upper  Muskingum  River  basin,  lower  San- 
dusky River  basin,  and  in  the  Huron,  Vermilion, 
and  Black  River  basins.  (Woodard-USGS) 
W72-04852 


PEAKING-STATION  LAYOUTS  ON 

HIMALAYAN  RIVERS, 

Kishau  Dam  Planning  Div.,  Dehra  Dun  (India). 
For  primary  bibliographic  entry  see  Field  04A. 
W72-04875 


A  MODULAR  DISTRD3UTED  MODEL  OF 
CATCHMENT  DYNAMICS, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Ralph 
M.  Parsons  Lab.  for  Water  Resources  and 
Hydrodynamics. 

B.  M.  Harley,  F.  E.  Perkins,  and  P.  S.  Eagleson. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-206  955,  $6.00  in  paper  copy, 
$0.95  in  microfiche.  Technical  Report  No.  133 
(R70-80),  Dec.  1970.  537  p,  132  fig,  15  tab,  43  ref,  2 
append.  OWRR  C-1706  (No.  3158)  (1). 

Descriptors:  'Runoff,  'Streamflow,  Surface 
waters,  'Flood  routing,  'Hydrologic  models, 
Urban  storm  runoff,  Mathematical  models, 
Frequency  analysis,  'River  basins,  'Model  stu- 
dies. Simulation  analysis,  'Routing,  Flow, 
•Watersheds  (Basins). 

Identifiers:  Kinematic  wave  method,  Method  of 
characteristics,  John  Hopkins  Storm  Drainage 
Project,  Routing  models,  'Linear  flood  routing, 
Distributed  models,  Catchment  models. 


The  development  of  a  general  purpose  river  basin 
distributed  simulation  model  is  described.  The 
problems  of  network  decomposition  and  lumped- 
parameter  element  recognition  are  discussed,  and 
a  scheme  suitable  for  any  specific  tree-like  net- 
work proposed.  Two  methods  of  flood  routing 
within  the  individual  elements  have  been  imple- 
mented in  the  currently  operational  model,  these 
being  the  simple  non-linear  kinematic  wave  model 
and  a  complex  linear  solution  to  the  full  equation 
of  motion.  The  properties  and  behavior  of  these 
routing  models  under  various  conditions  are  ex- 
amined, and  recommendations  regarding  their 
suitability  in  various  flow  regimes  set  forth. 
Results  obtained  using  these  routing  techniques 
are  compared  to  both  experimental  and  field  data 
and  to  those  obtained  using  a  numerical  solution  of 
the  full  non-linear  equations.  A  problem-oriented 
language  suitable  for  river  basin  simulation  studies 
has  been  developed  and  implemented  on  a  time 
sharing  system. 
W72-04896 


EVALUATION    OF   RADAR    AND    RADSGAGE 
SYSTEMS  FOR  FLOOD  FORECASTING, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Ralph 

M.    Parsons    Lab.    for    Water    Resources    and 

Hydrodynamics. 

For  primary  bibliographic  entry  see  Field  02B. 

W72-04966 


THE  ANNUAL  TEMPERATURE  REGIME  OF  A 
SMALL  STREAM  IN  NEW  ZEALAND, 

Marine  Dept.,  Wellington  (New  Zealand).  Fishe- 
ries Research  Div. 
C.  L.  Hopkins. 

Hydrobiologia.  37  (3/4):  397-408.  1971.  Dlus.  Maps. 
French  summary. 

Identifiers:  Annual,  Benthic,  Invertebrates,  New 
Zealand,  Regime,  Stream,  Temperature,  Trichop- 


An  electrically  operated  strip-chart  recorder  was 
installed  in  the  Hinau  Stream,  a  small  hill  stream  in 
the  North  Island  of  New  Zealand.  With  this  instru- 
ment the  temperatures  of  the  stream,  air,  and  a 
small  spring  were  monitored  for  2  yr.  Mercury-in- 
glass  maximum/minimum  thermometers  were  in- 
stalled at  2  other  points  in  the  stream  system,  one 
500  m  below  the  site  sampled  by  the  recorder 
probes  and  the  other  in  another  stream  which 
joined  the  first.  The  annual  temperature  in  the 
stream  at  the  site  of  the  continuous  recorder 
ranged  from  6  DEG.  C  to  18.5  deg.  C.  Annual 
range  in  the  spring  water  was  much  less,  10-14  deg. 
C.  The  greatest  daily  range  in  temperature  in  both 
air  and  water  was  found  during  summer  and  the 
smallest  in  winter.  Data  taken  500  m  down  stream 
of  the  continuously  recorded  site  showed  that 
summer  maxima  were  3-4  degrees  higher  than  in 
the  upper  reaches,  though  the  minima  were  about 
the  same  at  the  2  sites.  During  winter  there  was  lit- 
tle difference  between  the  2  sites.  Data  from  cer- 
tain other  waters  with  wider  annual  temperature 
ranges  showed  summer  maxima  to  be  higher  than 
in  the  Hinau,  but  winter  minima  to  be  about  the 
same.  Maximum  temperature  in  the  Hutt  River 
where  it  flowed  through  thickly  forested  country 
was  much  less  than  in  the  same  river  in  cleared 
land  down  stream  and  also  much  less  than  in  2 
other  rivers  in  open  country  for  which  data  exist. 
Comparison  of  quantitative  samples  of  benthic  in- 
vertebrates taken  from  different  parts  of  the 
Hinau  Stream  showed  that  several  species  of 
Trichoptera  were  more  abundant  in  the  recorder- 
monitored  headwater  than  elsewhere  in  the 
stream.  This  may  have  been  partly  due  to  the  less 
extreme  temperature  conditions  in  the  headwater.- 
-Copyright  1971,  Biological  Abstracts,  Inc. 
W72-04987 


ON  THE  GENERATION  OF  LONG  WAVES, 

Army    Coastal    Engineering    Research    Center, 

Washington,  D.C. 

O.  S.  Madsen. 

Journal  of  Geophysical  Research,  Vol  76,  No  36,  p 

8672-8683,  December  20,  1971.  7  fig,  19  ref. 


Descriptors:  'Ocean  waves,  'Oceanograp 
'Ocean  circulation,  'Model  studies,  *Wa 
(Water),  Height,  Forecasting,  Coasts,  Beaches. 
Identifiers:  'Wave  maker.  Long  waves  (Ocean! 

For  relatively  long  waves  generated  by  a  pisi 
type  wave  maker,  the  classical  linear  wave-ma 
theory  is  extended  to  second  order  accun 
Within  the  limits  of  validity  of  the  theory, 
agrees  well  with  experimental  results  for  the  i 
tion  generated  by  a  sinusoidally  moving  w 
maker,  and  shows  that  secondary  waves  are 
sociated  with  the  existence  of  a  second  harmi 
free  wave.  By  giving  the  wave  maker,  a  mo 
that  consists  of  a  first  and  a  second  harmonic, 
shown  that  this  free  second  harmonic  wave  i 
be  eliminated,  so  that  the  generated  wave  is 
tually  of  permanent  form.  (Woodard-USGS) 
W72-O5039 


WATER  RESOURCES  DATA  FOR  WISCONS 
1969:  PART  L.  SURFACE  WATER  RECOR 
AND  PART  2.  WATER  QUALITY  RECORDS. 

Geological      Survey,      Madison,      Wis.     W 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-05094 


STREAMFLOW,         GROUNDWATER        / 

GROUND     RESPONSE     DATA-VOLUME 

VENEZUELAN  INTERNATIOl1 

METEOROLOGICAL    AND    HYDROLOGK 

EXPERIMENT    (VIMHEX)    HYDROLOGY 

PORT, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  ( 

Engineering. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-05096 


A  COMPARISON  OF  NITROGEN  LOS 
FROM  UREA  AND  AMMONIUM  NITRATE 
SURFACE  RUNOFF  WATER, 

Purdue  Univ.,  Lafayette,  Ind.  Agricultural  Ex| 

ment  Station. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-05142 


2F.  Groundwater 


RECORDS  OF  WELLS,  DRILLERS'  LOGS,  / 
CHEMICAL  ANALYSIS  OF  GROUND  WA' 
IN  GALVESTON  COUNTY,  TEXAS  1952-1*71 

Geological  Survey,  Austin,  Tex. 

For  primary  bibliographic  entry  see  Field  04B. 

W72-04795 


RELATION  OF  PONDED  FLOODWA' 
FROM  HURRICANE  BEULAH  TO  GROI 
WATER  IN  KLEBERG,  KENEDY,  AND  Wtt 
CY  COUNTIES,  TEXAS, 

Geological  Survey,  Austin,  Tex. 

E.  T.  Baker,  Jr. 

Texas   Water  Development   Board   Report 

Austin,  December  1971.  30 p,  16 fig,  3  tab,  7 re; 

Descriptors:  'Groundwater  movement,  *Fl 
water,  'Surface-groundwater  relationsl 
•Ponding.  'Texas,  Infiltration,  Hydrogeol 
Water  level  fluctuations.  Seepage.  Geol 
Topography,  Hydrologic  data.  Water  qua 
Water  analysis.  Chemical  analysis.  Water  w 
Water  table.  Aquifers,  Surface-groundwater  i 
tionships. 
Identifiers:  'Hurricane  Beulah,  'South  Texas. 

Torrential  rainfall  from  Hurricane  Beulah  cai 
floods  of  record-breaking  magnitude  in  * 
Texas  in  September  and  October  1967.  A  3, 
square-mile  area,  having  no  defined  drau 
system,  was  largely  inundated  by  ponded  ft 
water  which  collected  in  hundreds  of  sha 
depressions.  The  relation  of  the  ponded  ft 
water  to  the  groundwater  was  studied  at  three  l 
-King  Ranch  site  in  Kleberg  County,  Annsti 


WATER  CYCLE— Field  02 
Groundwater — Group  2F 


h  site  in  Kenedy  County,  and  La  Sal  Vieja 
i  Willacy  County.  The  amount  of  recharge  or 
ige  outflow,  in  terms  of  unit  area  of  water 
ce,  was  0.8  foot  during  a  9.5  month  period  at 
rmstrong  Ranch  site  and  3.5  feet  during  a  12- 
h  period  at  the  King  Ranch  site.  Volume  of 
rge  at  the  King  Ranch  site  was  about  120 
feet.  The  ponded  water  was  more  saline  at  the 
trong  Ranch  and  La  Sal  Vieja  sites,  where 
idwater  discharge  occurred  by  seepage  in- 
to the  ponds,  than  at  the  King  Ranch  site 
:  groundwater  discharge  was  absent.  Two 
after  Hurricane  Beulah,  the  hydro  logic 
n  was  steadily  approaching  pre-Beulah  con- 
s.  (Woodard-USGS) 
M796 


Y    GROUND    WATER    AND    METEORIC 
HING   OF   CONTAMINATED   AQUIFERS 
EST  VIRGINIA, 
onmental  Protection  Agency,  Wheeling,  W. 

rimary  bibliographic  entry  see  Field  05B. 
M801 


USE,  ABUSE  AND  RECOVERY  OF  A  GLA- 
AQUD7ER, 

ms  and  Works,  Grand  Rapids,  Mich. 
imarv  bibliographic  entry  see  Field  05B. 
14802 


IODS  OF  GEOLOGIC  EVALUATION  OF 
UTION  POTENTIAL  AT  MOUNTAIN 
ESITES, 

ado   State    Univ.,    Fort   Collins.    Dept.    of 

s 

imary  bibliographic  entry  see  Field  05B. 
W803 


E  DIFFERENCE  SOLUTIONS  OF  AX- 
METRIC  INFDLTRATION  THROUGH 
IALLY  SATURATED  POROUS  MEDIA, 

State  Univ.,  Logan.  Coll.  of  Engineering, 
imary  bibliographic  entry  see  Field  02G. 
14805 


USE  SOLUTIONS  TO  THREE-DIME- 
1AL  FREE  SURFACE  POTENTIAL 
fi, 

State  Univ.,  Logan.  Coll.  of  Engineering. 

Jeppson. 

Water  Research  Laboratory  Report  PRWG- 

May  1971.  56  p,  61  fig,  4  tab,  21  ref,  3  ap- 

NSF  Grant  GK-14707. 

iptors:  'Groundwater  movement,  *Porous 
,  'Free  surfaces,  *Flow  nets,  'Numerical 
is,  Analytical  techniques.  Boundaries  (Sur- 
,  Flow  rates,  Seepage,  Dams,  Computer  pro- 
,  Systems  analysis,  Input-output  analysis, 
slaw. 

ids  are  developed  and  defined  for  obtaining 
ical  solutions  to  three-dimensional,  free  sur- 
inviscid,  incompressible  fluid  flows  and 
dimensional  free  surface  Darcian  flow  in 
s  media.  The  methods  are  based  on  a  formu- 
in  a  space  defined  by  a  potential  function 
wo  mutually  orthogonal  stream  surfaces 
intersections  define  the  streamlines  of  the 
In  this  space  the  positions  of  free  surfaces 
town.  The  formulation  considers  the  mag- 
s  of  the  cartesian  coordinates  x,  y,  and  z  as 
pendent  variables.  The  applicability  of  the 
ds  are  demonstrated  by  implementing  them 
>mputer  program  and  by  obtaining  solutions 
r  problems  with  slightly  different  geometries 
ee-dimensional  Darcian  seepage  flow  of 
through  a  dam  with  a  drain  over  only  a  por- 
f  the  toe.  Isometric  drawings  of  the  space 
its  display  the  results.  Also  a  number  of 
r  flownets  are  given  which  were  constructed 
'jecting  the  points  of  intersection  of  the  two 
i  surfaces  and/or  equipotential  surfaces  onto 
ntal  or  vertical  planes.  (Woodard-USGS) 


W72-04808 


GROUND-WATER  LEVELS  IN  H>AHO,  1971. 

Geological  Survey,  Boise,  Idaho. 

For  primary  bibliographic  entry  see  Field  04B. 

W72-04819 


GROUND-WATER  PUMPAGE  FROM  THE 
SNAKE  PLAIN  AQUIFER,  SOUTHEASTERN 
IDAHO, 

Geological  Survey,  Boise,  Idaho. 

For  primary  bibliographic  entry  see  Field  04B. 

W72-04820 


ESTIMATED  SUBSD3ENCE  IN  THE  RAYMOND 
BASIN,  LOS  ANGELES  COUNTY,  CALDTOR- 
NIA,  FOR  A  POSTULATED  WATER-LEVEL 
LOWERING,  1970-2020, 

Geological  Survey,  Sacramento,  Calif. 

For  primary  bibliographic  entry  see  Field  04B. 

W72-04823 


HYDROGEOLOGY  AND  HYDRODYNAMICS 
OF    GROUNDWATER    (GDDROGEOLOGIYA    I 

GIDRODIN AMIK A  PODZEMNYKH  VOD), 

Vsesoyuznyi  Neftegazovyi  Nauchno-Issledovatel- 
skii  Institut,  Moscow  (USSR). 

Izdatel'stvo  'Nedra',  Moscow,  1971 .  184  p. 

Descriptors:  'Hydrogeology,  'Hydrodynamics, 
'Groundwater,  Confined  water,  Natural 
resources,  Natural  gas,  Oil- water  interfaces, 
Brines,  Water  chemistry,  Water  properties,  Flow, 
Pressure,  Temperature,  Water  wells,  Boreholes, 
Aquifers,  Geophysics,  Exploration,  Drilling,  In- 
strumentation. 

Identifiers:  'USSR,  'Artesian  basins,  Gas-water 
interfaces,  Mineralization. 

This  monograph  consisting  of  12  chapters  is  di- 
vided into  three  sections:  I— principles  of  general 
hydrogeology;  II— groundwater  dynamics;  and  III- 
-hydrogeology  of  oil  and  gas  deposits.  Special  at- 
tention is  given  in  Section  I  to  chemical  composi- 
tion and  physical  properties  of  groundwater,  its 
origin  and  industrial  importance.  Basic  principles 
of  groundwater  hydraulics  reviewed  in  Section  II 
are  examined  from  the  standpoint  of  natural  move- 
ment of  waters  and  brines  in  artesian  basins  and  of 
fluid  flow  toward  boreholes  and  wells.  The  con- 
cluding section  is  devoted  to  study  of  the  use  of 
hydrogeological  data  in  exploration  and  mining  of 
oil  and  gas  deposits  and  to  methods  for  investiga- 
tion of  water  wells.  A  brief  description  is  given  of 
hydrogeological  conditions  of  the  major  oil-  and 
gas-bearing  regions  of  the  USSR,  including  the 
Volga-Ural,  West  Siberian,  Dnieper-Donetsk, 
Western  and  Eastern  Ciscaucasian,  Terek- 
Dagestan,  Southern  Mangyshlak,  West  Turkmen 
and  Azerbaydzhan  artesian  basins.  The  text  has 
been  approved  by  the  Ministry  of  Higher  and 
Secondary  Specialized  Education  of  the  USSR  for 
use  in  technical  schools  engaged  in  petroleum  and 
geological  research.  (Josefson-USGS) 
W72-04832 


PROGRESS  REPORT  ON  THE  ANALOG 
MODEL  STUDY  OF  THE  MAGOTHY  AQUIFER 
IN  THE  ANNAPOLIS,  MARYLAND  AREA. 

Geological      Survey,      Parkville,      Md.      Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  04B. 

W72-04840 


QANAT  SYSTEMS  IN  WAN, 

For  primary  bibliographic  entry  see  Field  04B. 
W72-04849 


RESISTIVITY  SOUNDINGS  IN  THE  CONDROZ 
(BELGIUM)     WITH     SCHLUMBERGER     AND 


DD?OLE        ARRAYS;        APPLICATION        TO 
LIMESTONE  AQUIFER  EVALUATION, 

Ghent  Rijksuniversiteit  (Belgium).  Geologisch  In- 

stituut. 

J.  P.  Henriet. 

International  Association  of  Scientific  Hydrology 

Bulletin,  Vol  16,  No  1,  p  25-37,  March  1971.  7  fig, 

21  ref. 

Descriptors:  'Electrical  studies,  'Limestones, 
'Aquifer  characteristics,  'Hydrogeology,  Con- 
ductivity, Geophysics,  Sounding,  Surveys,  Sub- 
surface investigations,  Karst,  Groundwater 
basins. 
Identifiers:  Condroz  (Belgium). 

Four  geoelectrical  soundings  were  measured  with 
a  combination  of  Schlumberger  and  azimuthal  or 
equatorial  dipole  electrode  arrays  on  a  Car- 
boniferous limestone  basin  of  the  Condroz  area, 
Belgium.  The  measuring  technique  is  briefly  out- 
lined as  well  as  the  interpretation  procedure, 
which  follows  a  closed-loop  scheme  with  control 
of  calculated  model  curves.  Some  general 
problems  of  interpretation  of  geoelectrical  sound- 
ing curves  are  discussed,  as  far  as  they  have  a 
practical  bearing  on  the  treatment  of  Condroz.  The 
problem  of  determining  the  very  high  resistivity  of 
limestone  is  approached  through  ARCHIE's  for- 
mula, an  empirical  relation  between  the  bulk  rock 
resistivity,  the  porosity  and  the  electrolyte  re- 
sistivity. An  evaluation  of  porosity  and  resistivity, 
combined  with  electrical  horizontal  conductance 
measurements  directly  made  on  resistivity  sound- 
ing curves,  offers  a  possibility  for  fast  determina- 
tion of  the  total  water  storage  in  a  limestone 
aquifer.  Such  storage  determinations  could  be  ap- 
plied whenever  an  aquifer  shows  up  as  a  conduc- 
tive layer  interbedded  between  two  highly  re- 
sistant layers.  (Knapp-USGS) 
W72-04850 


GROUNDWATER  DISCHARGE:  A  COMMON 
GENERATOR  OF  DIVERSE  GEOLOGIC  AND 
MORPHOLOGIC  PHENOMENA, 

Research  Council  of  Alberta,  Edmonton. 

J.  Toth. 

International  Association  of  Scientific  Hydrology 

Bulletin,  Vol  16,  No  1,  p  7-24,  March  1971.  19  fig, 

25  ref. 

Descriptors:  'Discharge  (Water),  'Springs, 
'Geysers,  'Swamps,  'Surface-groundwater  rela- 
tionships, Saline  water  systems,  Permafrost, 
Geomorphology,  Land  forming,  Groundwater 
movement,  Hydrogeology. 

Four  natural  conditions  coexist  with  hydraulic 
discharge  of  groundwater:  positive  gradient  of  the 
fluid  potential,  low  relative  topographic  position, 
allochthonous  water  quality,  and  allochthonous 
water  temperature.  These  conditions  are  con- 
sistently associated  with  springs,  seepages, 
quicksand,  soap  holes,  geysers,  frost  mounds,  pin- 
gos,  groundwater  lakes,  and  marshes,  near-sur- 
face accumulations  of  salts,  landslides,  slumps, 
soil  creep,  and  gullying.  These  features  have  one 
common  generator:  groundwater  discharge.  These 
geomorphic  and  geologic  phenomena  are  in- 
terpreted as  environmentally  modified  expressions 
of  the  hydraulic  discharge  of  groundwater  through 
topographically  controlled  gravity  flow  systems. 
(Knapp-USGS) 
W72-04851 


THE  EFFECTS  OF  ELECTROKINETICS  UPON 
INCRUSTATION  IN  WATER  WELLS, 

Nebraska  Univ.,  Lincoln. 

For  primary  bibliographic  entry  see  Field  08A. 

W72-04870 


HYDROLOGIC    DATA    FOR    THE    SAN    LUIS 
VALLEY,  COLORADO, 

Geological  Survey,  Denver,  Colo. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-05025 


Field  02— WATER  CYCLE 
Group  2F — Groundwater 


APPLICATION  OF  GALERKIN'S  PROCEDURE 
TO  AQUIFER  ANALYSIS, 

Geological  Survey,  Washington,  D.C. 

G.  F.  Pinder,  and  E.  O.  Frind. 

Water  Resources  Research,  Vol  8,  No  1,  p  108- 

120,  February  1972. 10  fig,  2  tab,  21  ref. 

Descriptors:  'Groundwater  movement,  •Numeri- 
cal analysis,  Mathematical  studies,  Equations, 
Aquifer  characteristics,  Hydraulic  conductivity, 
Transmissivity,  Water  yield,  Drawdown,  Mathe- 
matical models. 

Identifiers:  Finite  difference  method,  *Galerkin 
procedure. 

Groundwater  flow  equations  may  be  solved  using 
the  Galerkin  procedure  to  generate  the  approxi- 
mating equations.  The  integrals  in  the  resulting 
equations  may  be  efficiently  evaluated  by  using 
isoparametric  quadrilateral  elements  and  numeri- 
cal integration.  A  comparison  of  solutions  for  an 
idealized  problem  obtained  by  using  Galerkin 
techniques  and  finite  difference  techniques  in- 
dicates they  achieve  approximately  the  same 
degree  of  accuracy.  A  field  application  of  the  two 
methods  shows  that  the  Galerkin  procedure  pro- 
vides satisfactory  solutions  with  far  fewer  nodes 
than  were  required  for  the  finite  difference  ap- 
proach. In  selecting  a  method  for  a  particular 
hydrologic  problem  the  flexibility  of  the  irregular 
subspaces  used  in  the  Galerkin  approach  must  be 
weighed  against  the  very  efficient  equation-solv- 
ing schemes  applicable  to  the  finite  difference 
equations.  (Knapp-USGS) 
W72-05032 


GROUNDWATER  FLOW  IN  A  SANDY  TIDAL 
BEACH:  TWO-DIMENSIONAL  FINITE  ELE- 
MENT ANALYSIS, 

Virginia  Inst,  of  Marine  Science,  Gloucester  Point. 
C.  S.  Fang,  S.  N.  Wang,  and  W.  Harrison. 
Water  Resources  Research,  Vol  8,  No  1,  p  121- 
128,   February   1972.  4  fig,   14  ref.  ONR  Nonr- 
N00014-70-C-000A. 

Descriptors:  'Groundwater  movement,  'Beaches, 
•Numerical  analysis,  *Water  level  fluctuations, 
•Tidal  effects,  Tides,  Mathematical  models,  Simu- 
lation analysis,  Water  levels,  Hydraulic  conduc- 
tivity. 
Identifiers:  Finite  element  analysis. 

Two-dimensional  finite  element  techniques  may 
be  used  to  model  the  complicated  fluctuations  ob- 
served in  the  water  table  of  an  ocean  beach.  The 
use  of  triangular  elements  permits  the  specifica- 
tion of  more  realistic  boundary  conditions  than  the 
use  of  line  elements  in  a  one-dimensional  model. 
Results  obtained  from  the  two-dimensional  model 
for  the  region  close  to  the  ocean  compare  more 
favorably  with  field  data  than  results  obtained 
from  the  one-dimensional  finite  element  model. 
(Knapp-USGS) 
W72-05033 


ARTIFICIAL  RECHARGE  OF  AQUIFERS  (ALI- 
MENTATION ARTIFICIELLE  DES  NAPPES), 

Electroconsult,  Milan  (Italy). 

For  primary  bibliographic  entry  see  Field  04B. 

W72-05044 


SEEPAGE  THROUGH  SATURATED  AND  UN- 
SATURATED LAYERS, 

Research  Inst,  for  Water  Resources  Development, 

Budapest  (Hungary). 

For  primary  bibliographic  entry  see  Field  02G. 

W72-05045 


NUMERICAL  MODELING  OF  UNSATURATED 
GROUNDWATER  FLOW  INCLUDING  EF- 
FECTS OF  EVAPOTRANSPIRATION, 

Kansas  Water  Resources  Research  Inst.,  Manhat- 
tan. 

For  primary  bibliographic  entry  see  Field  02G. 
W72-05089 


STREAMFLOW,  GROUNDWATER  AND 
GROUND  RESPONSE  DATA-VOLUME  H, 
VENEZUELAN  INTERNATIONAL 

METEOROLOGICAL  AND  HYDROLOGICAL 
EXPERIMENT  (VTMHEX)  HYDROLOGY  RE- 
PORT, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 
Engineering. 

For  primary  bibliographic  entry  see  Field  07C. 
W72-05096 

2G.  Water  in  Soils 


RESULTS  OF  HYDRAULIC  CONDUCTIVITY 
MEASUREMENTS  IN  THE  UNSATURATED 
STATE  (IN  GERMAN), 

Technische    Universitaet,    Hanover   (West   Ger- 
many). Institut  fuer  Bodenkunde. 
H.  H.  Becher. 

Z  Pflanzenernaehr  Bodenk.  128  (3):  227-234.  1971. 
Illus.  English  summary. 

Identifiers:  Conductivity,  Hydraulic,  Measure- 
ments, Unsaturated. 

The  results  obtained  from  several  soils  of  the  tex- 
ture classes  sand,  silt  (loess),  and  clay  are 
discussed  with  respect  to  structure  and  texture. 
The  accuracy  and  time  consumption  of  the  method 
are  considered.-Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-04781 


STATISTICAL  GEOMETRY  OF  POROUS 
MEDIA, 

Illinois  Univ.,  Urbana.  Dept.  of  Metallurgy  and 
Mining  Engineering. 
A.  E.  Scheidegger. 

Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  Va.  22151,  as  PB-206 
809,  $3.00  in  paper  copy,  $0.95  in  microfiche.  Final 
Report  UILU-ENG  71-5001,  July  1971.  106  p. 
OWRRC-1613(No.3146)(l). 

Descriptors:  'Porous  media,  'Statistical  models, 
•Dispersion,  'Model  studies,  'Porosity,  Flow. 
Identifiers:  'Statistical  geometry. 

Random  maze  and  branching  type  models  of  flow 
through  porous  media  were  investigated  in  three 
demensions.  It  is  shown  that  random  maze 
models,  if  mixing  in  each  link  of  the  maze  is  per- 
mitted, and  branching  type  models,  where  all  free 
ends  are  randomly  growing,  account  qualitatively 
and  quantitatively  for  the  mechanical  dispersion 
effects  that  are  observed  in  flow  through  porous 
media.  (Mortensen-DJinois) 
W72-04783 


FINITE  DIFFERENCE  SOLUTIONS  OF  AX- 
ISYMMETRIC  INFILTRATION  THROUGH 
PARTIALLY  SATURATED  POROUS  MEDIA, 

Utah  State  Univ.,  Logan.  Coll.  of  Engineering. 

C.  -Y.  Wei,  and  R.  W.  Jeppson. 

Utah     Water     Research      Laboratory     Report 

PRWG59c-6,  April  1971.  64  p,  55  fig,  2  tab,  56  ref. 

2  append.  Agric  Res.  Service  Agreement  No.  12- 

14-100-9715(41). 

Descriptors:  'Groundwater  movement,  'Porous 
media,  'Infiltration,  'Mathematical  models.  Com- 
puters, Input-output  analysis,  Darcys  law,  Pervi- 
ous soils,  Transmissivity,  Water  table.  Water 
spreading,  Permeability  Flow  rates,  Analytical 
techniques,  Computer  programs. 
Identifiers:  'Axisymmetric  infiltration. 

Solutions  were  obtained  to  the  problem  of  steady- 
state  partially  saturated  infiltration  of  moisture  ap- 
plied over  a  horizontal  source  circle  which  moves 
through  homogeneous  soils  toward  a  water  table. 
A  commonly  accepted  relationship  between  rela- 
tive permeability  and  capillary  pressure  was  util- 
ized in  conjunction  with  Darcy's  law  to  formulate 
the  mathematical  model.  The  solutions  utilized  an 
inverse  formulation  and  were  obtained  by  finite 
difference.  The  "spreading  effect'  due  to  the  radial 


movement  of  moisture  caused  a  higher  infQtra 
rate  for  the  axisymmetric  case  than  for  the  < 
dimensional  case.  The  radial  movement 
moisture  caused  the  streamlines  to  spread  radi 
from  the  source  circle  toward  the  water  table, 
maximum  radius  of  the  stream  surface  at  the  w 
table  contains  95  percent  of  the  total  flux, 
moisture  content  on  the  ground  surface  bey 
the  source  circle  decreases  as  the  distance  f 
the  source  circle  increases.  A  definite  edge  ef 
causing  a  high  infiltration  rate  at  the  edge  of 
source  circle  exists.  (Woodard-USGS) 
W72-04805 


SOIL-DESICCATION    FEATURES    IN    SOI 
DAKOTA  DEPRESSIONS, 

South  Dakota  State  Univ.,  Brookings.  Depl 

Plant  Science. 

E.  M.  White. 

Journal  of  Geology,  Vol  80,  No  1,  p  106- 

January  1972.  2  fig,  17  ref. 

Descriptors:  'Playas,  'South  Dakota,  'Pothi 
•Expansive  soils,  'Cracking,  Cracks,  Clays, 
pansive  clays,  Drying,  Wetting,  Mud,  Silts, 
structure,  Soil-water-plant  relationships. 
Identifiers:  'Desiccation  cracks,  Mud  cracks. 

Soils  of  playa-like  depressions  in  South  Da 
develop  desiccation  cracks  and  microrelief 
tures  with  characteristics  which  are  determine 
soil  texture,  depression  flooding  rate,  and  depi 
drying  and  wetting.  Major  cracks  are  wider  in 
soils  than  in  coarser-textured  soils  and  increa 
size  with  the  depth  of  drying.  Swelling  of 
below  cracks  that  collect  rapid  runoff  help 
widen  the  crack  and  cause  small  circular  si 
pits  on  nearly  level  surfaces  or  open-crack  sti 
patterns  on  sloping  edges  of  depressions.  Drai 
of  the  depression  slows  down  flooding,  anc 
soil  moistens  gradually  from  the  stu 
downward  so  the  cracks  are  closed  by  swelling 
do  not  collect  water.  With  drainage,  gilgai  mici 
lief  forms  only  if  the  depression  has  clay  sous 
napp-USGS) 
W72-04812 


TH  ROLE  OF  ANIMALS  IN  EARTH-SURF 
MODELING  PROCESSES, 

Polskie   Towarzystwo   Przyrodnkow   im   K< 

nika,  Warsaw. 

Edmund  Jonica. 

Wszechswiat.  7/8.  189-190.  1970.  Illus 

Identifiers:  Animals,  Earth,  Modeling.  Proce 

Surface. 

The  surface  of  the  earth  is  subject  to  change; 
to  the  activity  of  animals.  Most  common  he 
loose  material  formed  as  a  result  of  animal  acl 
followed  by  soil  erosion,  but  favorable  ens 
also  occur  such  as  better  irrigation,  aeration 
ventilation  of  the  soil.-Copyright  1971,  Bioko 
Abstracts,  Inc. 
W72-04876 


THE  AMELIORATION  OF  GLEY  AND  P 
DOGLEY  SOILS, 

California  Univ.,  Davis.  Dept.  of  Water  Sci 

and  Engineering. 

J.  N.  Luthin. 

International  Society  of  Soil  Science  Commis: 

V  and  VI  1971,  Manuscript  No.  3.  6  p,  21 

OWRRA-031-CAL(1). 

Descriptors:    'Drainage,    'Excess   water  (S 
Clays,  'Acidic  soils.  Hydrogen  sulfide,  Su 
drainage.  Subsurface  drainage,  California. 
Identifiers:  Imperial  Valley  (Calif),  'Gley,  *1 
dogley. 

Excessive  wetness  seems  to  be  the  most  impo 
problem  in  the  utilization  of  gley  and  pseudo 
soils.  Drainage  design  must  be  based  on 
sequence  of  layering.  In  two-layered  soils  ha* 
less  permeable  subsoil,  placement  of  the  drs 
the  less  permeable  layer  usually  does  not  imj 
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:  drainage.  Improved  surface  drainage  should  be 
rt  of  the  program  to  control  the  soil  wetness. 
e  acid  sulphate  reaction  which  causes  increased 
1  acidity  and  may  result  in  the  production  of 
drogen  sulphide  gas  occurs  in  many  soils  where 
:  soil  is  excessively  wet  during  part  of  the  year. 
72-04899 


(NTRIBUTIONS  TO  THE  GENESIS  AND 
.ASSfflCATION  OF  MARSH  SOILS:  H.  ON 
IE  SULPHUR  METABOLISM  OF  MUDS  AND 
LT  MARSHES,  (IN  GERMAN), 

si  Univ.  (West  Germany).  Institut  fuer  Pflan- 

lemaehrung  und  Bodenkunde. 

rhard  B rummer,  Hans  Siegfried  Grunwaldt, 

1  Diedrich  Schroeder. 

flanzenernaehr  Bodenk.  128(3):  208-220.  1971. 

is.  English  summary. 

intifiers:      Classification,      Genesis,      Marsh, 

Lrshes,    Metabolism,    Microorganisms,    Muds, 

idation,  Reduction,  Salt,  Soils,  Sulfur. 

ihe  mud  sulfate  S  from  sea  water  is  reduced  by 
:roorganisms  and  insoluble  iron  sulfide  and  ele- 
ntal  S  accumulates.  Intensity  and  extent  of 
luction  and  accumulation  in  mud  depend  on  the 
itent  of  organic  matter,  free  Fe,  and  clay.  Ac- 
dingly  significant  positive  correlations  exist 
ween  these  characteristics  and  the  contents  of 
fide  S  and  total  S.  With  the  mud  growing  out  of 
range  of  daily  flooding,  oxidation  processes 
e  place  and  salt  marshes  are  formed.  Reduced 
rganic  S  compounds  are  converted  into  H2S04, 
ich  dissolves  equivalent  amounts  of  carbonates, 
areas  where  oxidation  has  taken  place  losses  of 
Donates  from  2.0-2.5%  amounting  up  to  about 
of  the  original  carbonate  content  of  the  mud.  If 
I  marshes  with  high  content  of  decomposable 
anic  matter  are  submerged  by  sea  water  or 
ivy  rainfall  sulfate  reduction  processes  again 
e  place.  Over  a  longer  period  of  time  in  the 
eland  carbonate  free  soils  can  be  formed  by 
urrently  alternating  reduction  and  oxidation  of 
d  and  salt  marshes  in  combination  with  the  at- 
k  of  decomposition  products  of  organic  matter.- 
ipyright  1971 ,  Biological  Abstracts,  Inc. 
2-04924 


hon  adsorption  in  one-dime- 
ional  flow  through  soils:  a  nu- 
:rical  solution, 

ih  State  Univ.,  Logan.  Dept.  of  Soil  Science 

IBiometeorology. 

H.  Lai,  and  J.  J.  Jurinak. 

ter  Resources  Research,  Vol  8,  No  1 ,  p  99-107, 

Jruary  1972.  9  fig,  1  tab,  15  ref.  FWQA  WP- 

92-01. 

scriptors:  'Cation  adsorption,  'Numerical  anal- 
s,  'Soil  chemistry,  Dispersion,  Adsorption,  Soil 
ter  movement,  Clays,  Ion  exchange. 

lumerica]  method  was  developed  to  solve  the 
blem  of  the  cation  adsorption  operation  involv- 
a  general  nonlinear  exchange  function.  The 
Ihod  may  be  applied  to  solve  the  cation  adsorp- 
l  operation  involving  five  different  types  of 
hange  functions.  The  adsorption  of  a  cation  de- 
ids  on  the  equilibrium  behavior  of  the  coun- 
ons,  which  is  defined  by  the  exchange  func- 
i.  The  separation  factor  is  used  as  an  index  of 
adsorption  operation.  (Knapp-USGS) 
2-05031 


E  MEASUREMENT  OF  SMALL  SOIL  DIS- 
4CEMENTS  ON  A  DUTCH  HILLSLOPE, 

:hnische     Hogeschool,     Delft     (Netherlands). 

?t.  of  Civil  Engineering. 

>.  Nieuwenhuis,  and  D.  Kleinendorst. 

jineering  Geology,  Vol  5,   No  4,  p  271-289, 

:emberl971.  14  fig,  1  tab,  4  ref ,  2  append. 

scriptors:    'Creep,    'Mass    wasting,    'Slopes, 
>il  erosion,  'Instrumentation,  Landslides,  Soil 
'sical  properties,  Measurement, 
ntifiers:  'Soil  creep. 


To  measure  soil  creep,  a  number  of  flat  hollow 
cylinders  equal  in  weight  to  soil  they  replace  were 
installed  at  different  depths  below  the  surface  of  a 
47%  slope  developed  over  Maestrichitian  chalk 
overlain  by  a  poorly  sorted  cover.  The  displace- 
ments of  the  cylinders  were  recorded  for  three 
years.  The  estimated  error  (twice  the  standard 
deviation)  of  the  measurements  of  the  horizontal 
component  of  the  displacements  is  less  than  0.4 
mm;  the  error  in  the  vertical  component  is  less 
than  0.3  mm.  Significant  displacements  were  mea- 
sured only  in  the  upper  20  cm.  The  movements  are 
spasmodic  and  parallel  to  the  slope.  The  mean 
velocity  of  the  top  soil  is  1  mm/year.  (Knapp- 
USGS) 
W72-05040 


COMPLEXES    OF    HALLOYSITE    WITH    OR- 
GANIC COMPOUNDS, 

Otago  Univ.,  Dunedin  (New  Zealand).  Dept.  of 

Chemistry. 

For  primary  bibliographic  entry  see  Field  02K. 

W72-05043 


SEEPAGE  THROUGH  SATURATED  AND  UN- 
SATURATED LAYERS, 

Research  Inst,  for  Water  Resources  Development, 

Budapest  (Hungary). 

G.  Kovacs. 

International  Association  of  Scientific  Hydrology 

Bulletin,  Vol  16,  No  2,  p  27-40,  June  1971.  8  fig. 

Descriptors:  'Seepage,  'Saturated  flow,  'Unsatu- 
rated flow,  'Groundwater  movement,  Model  stu- 
dies, Soil  water  movement,  Infiltration,  Recharge, 
Hydraulic  models. 

A  unified  method  is  suitable  to  characterize  all 
kinds  of  seepage.  The  various  types  of  seepage  are 
classified  as  follows:  seepage  through  saturated 
porous  media  (which  includes  turbulent  seepage), 
transition  flow,  laminar  seepage,  microseepage, 
and  seepage  in  the  unsaturated  zone.  A  series  of 
dimensionless  numbers  is  formed  as  a  quotient  of 
the  dominating  resistive  force  and  determined  as  a 
ratio  of  the  acting  main  resistive  force  to  gravity 
for  reducing  the  general  form  of  the  movement 
equations.  A  physical  model  constructed  from 
straight  pipes  to  simulate  the  actual  geometry  of 
pores  was  the  basis  of  investigation  of  the  various 
types  of  seepage.  Checking  of  the  proposed  model 
suggested  that  the  pipes  must  be  constructed  using 
two  different  diameters.  The  relationship  between 
velocity  and  hydraulic  gradient  differs  in  the  vari- 
ous zones  of  seepage.  Darcy's  coefficient  of 
permeability  has  to  be  supplemented  by  a  factor 
characterizing  the  state  of  flow,  including  all  ef- 
fects which  differ  from  laminar  seepage.  Detailed 
equations  are  given  for  describing  water  move- 
ment in  unsaturated  layers.  (Knapp-USGS) 
W72-05045 


SPECIFIC  CONDUCTANCE  MODEL  FOR 
NATURAL  WATERS  AND  SOIL  SOLUTIONS 
OF  LIMITED  SALINITY  LEVELS, 

California  Univ.,  Davis.  Dept.  of  Water  Science 

and  Engineering. 

K.  K.  Tanji,  and  J.  W.  Biggar. 

Water  Resources  Research,  Vol  8,  No  1,  p  145- 

153,  February  1972.  4  tab,  13  ref. 

Descriptors:  'Conductivity,  'Soil  water,  'Aque- 
ous  solutions,    'Saline   water,    'Electrical   con- 
ductance. Solutes,  Water  chemistry,  Water  pro- 
perties, Ions,  Water  temperature. 
Identifiers:  'Specific  conductance. 

The  specific  conductance  of  waters  and  soil  solu- 
tions may  be  estimated  with  a  simplified  multicom- 
ponent  conductance  model.  This  model  considers 
solute  composition  and  concentration  and  a 
lumped  coefficient  for  ionic  interactions,  retarda- 
tion effects,  and  ion  association.  The  effect  of 
temperature  on  specific  conductance  is  also  con- 
sidered. Comparison  of  measured  and  calculated 
specific  conductances  indicates  that  this  empirical 
model  is  most  applicable  to  waters  and  soil  solu- 


tions with  limited  salinity  levels.  Conductance  is 
approximately  related  to  the  total  soluble  cations 
and  the  total  dissolved  salts.  (Knapp-USGS) 
W72-05053 


NUMERICAL  MODELING  OF  UNSATURATED 
GROUNDWATER  FLOW  INCLUDING  EF- 
FECTS OF  EVAPOTRANSPntATION, 

Kansas  Water  Resources  Research  Inst. ,  Manhat- 
tan. 

D.  W.  Green,  H.  Dabiri,  and  J.  D.  Khare. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-207  135,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Completion  Report,  January 
1972.  Contribution  No  72,  185  p,  30  fig,  8  tab,  49 
ref,  append.  OWRR  B-018-KAN  (1). 

Descriptors:  'Computer  model,  'Evapotranspira- 

tion,    'Unsaturated   flow,    'Numerical  analysis, 

'Model  studies,  Kansas,  'Porous  media,  Water 

loss,  Transpiration,  Evaporation,  Soil  moisture, 

Permeability. 

Identifiers:  'Ohm's  law,  Neutron  logging  device, 

Two-phase  flow. 

A  mathematical  model  describing  two-phase  flow 
in  porous  media  has  been  developed.  The  model, 
which  consists  of  describing  differential  equations 
and  an  algorithm  for  their  numerical  solution,  is 
applicable  to  the  problem  of  one  dimensional,  ver- 
tical ground  water  movement  in  unsaturated  soils, 
considering  evaporation  and  transpiration  losses 
(evapotranspiration).  The  model  is  a  major  exten- 
sion of  one  presented  earlier  by  the  authors  which 
describes  unsaturated  flow  in  the  absence  of 
evapotranspiration.  The  second  order,  non  linear, 
partial  differential  equations  describing  water-air 
flow  through  porous  media  have  been  extended  to 
include  water  losses  due  to  unsteady-state 
evapotranspiration.  The  basis  of  the  extension  is 
an  analogy  to  Ohm's  law.  The  water  transport  in 
the  soil  atmosphere  or  the  soil  plant-atmosphere 
system  has  been  considered  to  take  place  due  to 
the  existence  of  successively  decreasing  driving- 
force  potentials  from  the  soil  to  the  atmosphere. 
The  describing  differential  equations  were  con- 
verted to  finite  difference  form  and  solved,  with 
the  aid  of  a  digital  computer,  using  an  iterative  im- 
plicit procedure.  The  model  includes  effective 
permeabilities  of  each  phase  and  capillary  pres- 
sure as  functions  of  liquid  saturation.  Also,  the  ef- 
fects of  gravity  and  variable  rock  and  fluid  proper- 
ties are  included.  The  applicability  of  the  model 
was  evaluated  by  comparison  of  computed  results 
with  experimental  field  data  taken  by  the  United 
States  Geological  Survey.  These  data  were  ob- 
tained using  a  neutron  logging  device  to  measure 
soil  moisture  as  a  function  of  depth  and  time  in  a 
sand  dune  area  of  southwestern  Kansas.  Both 
transpiration  and  evaporation  were  active  in  the 
test  area.  Good  agreement  between  calculated 
results  and  the  experimental  data  was  obtained. 
With  the  mathematical  model  developed  in  this 
work  it  is  possible  to  study  interactions  between 
variables  that  are  important  to  the  soil-moisture 
behavior  in  the  soil-plant-atmosphere  system.  The 
model  potentially  is  a  versatile  management  tool 
which  could  be  used  to  help  predict  performance 
of  ground-water  systems.  (Green-KWRRI) 
W72-05089 


LEGAL  ASPECTS  OF  WATER  SALVAGE, 

National  Water  Commission,  Arlington,  Va. 
For  primary  bibliographic  entry  see  Field  06E. 
W72-05098 


A  STUDY  OF  THE  INFLUENCE  OF  NITROGEN 
AND  PHOSPHORUS  FERTILIZERS  ON  THE 
CORN  GROWN  ON  THE  ALLUVIAL  SOILS  OF 
THE  DANUBE  FLOODED  AREA, 

Institutul  Agronomic,  Bucharest  (Rumania). 
S.  Dimancea,  and  Laza  Steliana. 
Lucrari  Stiint  Inst  Agron  'N  Balcescu'  Sera.  12: 
121-129.  1969.  English,  French,  and  Russian  sum- 
maries. 


Field  02— WATER  CYCLE 
Group  2G — Water  in  Soils 


Identifiers:  Alluvial,  Cora-M,  Danube,  Fertilizers, 
Flooded,  Grown,  Nitrogen,  Phosphorus, 
Romania,  Soils,  Yield. 

The  efficiency  of  N,  P  and  K  fertilizer  supplied  to 
the  'HD-31 1 '  hybrid  corn  on  an  alluvial  soil  was  in- 
vestigated in  1965,  1966  and  1967.  The  texture,  the 
chemical  composition  and  the  fertility  of  the  soil 
differed  from  place  to  place.  The  soil  was  alkaline 
and  slightly  humiferous  and  slightly  to  moderately 
supplied  with  P,  K  and  Ca.  Soil  texture  ranged 
from  sandy  loamy  to  clay-loamy  while  the  water 
table  was  1-1.60  m  deep  accordingly.  The  highest 
yields  were  obtained  with  N96  P64  K40  kg/ha. 
However,  the  number  of  grains  per  1  kg  of  active 
matter  was  higher  with  moderate  to  high  rates  of 
nitrogen  (N48-N96).  Additional  P  to  N48  and  N96 
rates  did  not  increase  yield. --Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-05116 


HYDRODYNAMIC       DISPERSION       IN       AG- 
GREGATED MEDIA:  1.  THEORY, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Canberra  (Australia).  Div.  of  Land 

Research. 

J.  B.  Passioura. 

Soil  Sci.  Ill  (6):  339-344.  1971.  Illus. 

Identifiers:    Aggregated,    Diffusion,    Dispersion, 

Dynamic,  Flow,  Media,  Solute,  Theory,  Velocity. 

When  one  solution  displaces  another  from  a  satu- 
rated aggregated  medium,  viscous  flow  takes  place 
effectively  only  in  the  voids  between  the  ag- 
gregates and  consequently  movement  of  solutes 
within  the  aggregates  occurs  only  by  diffusion. 
Some  of  the  implications  of  these  constraints  are 
explored.  A  longitudinal  dispersion  coefficient  is 
derived,  which  for  large  mean  velocities  of  flow 
depends  on  the  squares  of  the  velocity  and  of  the 
average  diameter  of  the  aggregates.  The  applica- 
bility of  the  coefficient  and  its  effect  on 
breakthrough  curves  are  discussed.— Copyright 
1971 ,  Biological  Abstracts,  Inc. 
W72-05122 


EFFECT    OF    WATER    TABLE    DEPTH    AND 
FLOODING  ON  YIELD  OF  MILLET, 

Agricultural  Research  Service,  Raleigh,  N.C. 
R.  E.  Williamson,  C.  R.  Wiley,  and  T.  N.  Gray. 
Agronomy   Journal,    Vol   61,    No    2,   p   310-313, 
March-April,  1969.  4  fig,  2  tab,  16  ref. 

Descriptors:     'Drainage,     *Aeration,     Flooding, 
Water  table,  Agronomy,  Crop  production. 
Identifiers:  MiDet. 

Yields  of  millet  (Pennisetum  glaucum  (L.)R.  Br.) 
grown  in  both  sheltered  and  nonsheltered  soil 
tanks  increased  with  water  table  depth  to  a  depth 
of  76  cm.  In  the  sheltered  tanks  yields  were  similar 
for  all  water  table  depths  greater  than  61  cm.  The 
N,  P,  and  K  contents  of  plants  grown  with  water 
tables  at  15  or  30  cm  in  the  sheltered  tanks  were 
significantly  lower  than  for  deeper  water  table 
depths.  Except  for  the  tanks  with  15  and  30-cm 
water  tables,  the  oxygen  content  by  volume  was 
generally  above  18%  at  the  15-cm  depth,  indicating 
that  the  region  of  greatest  root  mass  (0  to  8  cm) 
was  probably  well  aerated.  Since  yields  were  af- 
fected by  water  table  depths  down  to  76  cm,  it  ap- 
pears that  the  few  roots  extending  below  the  8-cm 
depth  were  nevertheless  necessary  to  supply 
nutrients  to  the  plant.  Yield  data  suggest  that  02 
was  low  in  a  portion  of  the  root  zone  where  water 
tables  were  less  than  76  cm  below  the  surface. 
Two  days  of  flooding  4  weeks  before  the  first  har- 
vest reduced  the  first  harvest  yield  40%,  but  did 
not  affect  the  second  harvest  yield.  Flooding  at 
earlier  or  later  dates  caused  less  yield  reduction. 
(Skogerboe-Colorado) 
W72-05124 


GRAVITY  SEGREGATION  DURING  MISCD3LE 
DISPLACEMENT  EXPERIMENTS, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Canberra  (Australia).  Div.  of  Land 
Research. 

D.  A.  Rose,  and  J.  B.  Passioura. 
Soil  Sci.  1 1 1  (4):  258-265. 1971 .  Illus. 
Identifiers:  Density,  Displacement,  Flow,  Gravi- 
ty, Miscible,  Permeability,  Segregation,  Velocity. 

When  the  liquid  resident  in  a  horizontal  bed  of 
porous  material  is  displaced  by  another  liquid  of 
different  density,  the  resulting  dispersion  of  solute 
is  enhanced  by  the  formation  of  tongue  of  denser 
liquid  undershooting  the  lighter  liquid  The 
phenomenon,  known  as  gravity  segregation,  is 
responsible  for  many  anomalous  results  in  the 
literature  on  hydrodynamic  dispersion  of  solutes. 
The  size  of  the  gravity  segregation  effect  depends 
directly  on  the  permeability  of  the  bed,  the  dif- 
ference in  density  between  the  two  liquids,  the 
thickness  of  the  bed  over  which  this  density  dif- 
ference operates,  and  inversely  on  the  flow 
velocity,  and  the  length  of  the  bed.  The  main  fea- 
tures of  gravity  segregation  were  illustrated  in  a 
series  of  miscible  displacement  experiments  using 
2  sizes  of  glass  spheres  (210-250  micron  and  420- 
500  micron  diameter),  2  flow  velocities,  and  4  den- 
sity differences  obtained  from  pairs  of  NaCl  solu- 
tions and  water.  Increased  dispersion  of  solute 
was  noted  with  a  density  difference  as  small  as  2  x 
10-4  g  cm-3,  corresponding  to  a  concentration  dif- 
ference of  0.005  N  NaCl.-Copyright  1971 ,  Biologi- 
cal Abstracts,  Inc. 
W72-05126 


THE      ANALYSIS      OF      EXPERIMENTS      ON 
HYDRODYNAMIC  DISPERSION, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Canberra  (Australia).  Div.  of  Land 

Research. 

D.  A.  Rose,  and  J.  B.  Passioura. 

Soil  Sci.  111(4):  252-257.  1971.  Illus. 

Identifiers:     Diffusion,     Dispersion,     Equation, 

Hydrodynamic. 

An  objective  method  for  analyzing  experiments  on 
hydrodynamic  dispersion  is  presented  based  on 
the  logarithmic-normal  transformation  of  a  numer- 
ical solution  of  the  equation  of  longitudinal  disper- 
sion in  a  finite  column.  Experimental  data  that 
satisfy  the  conditions  of  the  analysis  fall  on  a 
straight  line  when  transformed,  the  slope  of  which 
is  a  unique  function  of  Brenner  number.  Several 
conditions  that  cause  deviations  from  a  straight 
line  are  illustrated  and  discussed,  as  are  alternative 
methods  of  analysis. -Copyright  1971,  Biological 
Abstracts,  Inc. 
W72-05128 


THE  EFFECT  OF  WATER  ACTrVITY  ON  ION 
EXCHANGE  SELECTTVrrY  IN  CLAYS, 

Louvain  Univ.  (Belgium). 
Henri  Laudelout,  Robert  Van  Bladel,  and  Jose 
Robeyns. 

SoUSci.  Ill  (4):  211-213.  1971.  Ulus. 
Identifiers:  Cesium,  Clays,  Exchange,  Ion,  Selec- 
tivity, Sodium. 

Ion-exchange  equilibria  for  the  pair  Na-Cs  were 
studied  on  a  montmorillonite  clay  at  a  temperature 
of  25  deg  C.  and  at  different  normalities  of  the 
equilibrium  solution.  The  values  of  the  selectivity 
coefficient  Kc  corrected  for  the  activity  coeffi- 
cients of  the  electrolytes  in  the  mixed  solution 
were  determined  in  the  Cs  trace  region.  A  linear 
relationship  was  observed  between  in  Kc  and  In 
aw  (water  activity)  and  the  experimental  value  ob- 
tained for  the  difference  of  the  hydration  numbers 
is  in  good  agreement  with  the  one  that  can  be  cal- 
culated from  other  techniques-Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-05135 


ANNUAL  SODl  MOISTURE-TEMPERATUR1 
PATTERNS  AS  INFLUENCED  BY  DXRIGA 
TION, 

Forest  Service  (USDA),  Syracuse,  N.Y. 
Raymond  E.  Leonard,  Albert  L.  Leaf,  John  V. 
Berglund,  and  Phillip  J.  Craul 
SoUSci.  Ill  (4):  220-227.  1971.  Ulus. 
Identifiers:    Annual,    Cover,    Forest,    Irrigation 
Moisture,  Patterns,  Pinus-Resinosa-G,  Soil,  Ten 
perature. 

Irrigation  water  was  applied  at  the  rate  of  5-ares 
cm  every  15  days  from  June  1  through  Sept  1  for 
yr  to  a  sandy  out-wash  soil  in  northern  New  Yor 
with  a  forest  cover  of  40-yr-old  red  pine  (Pinu 
resinosa  Ait.).  Frequent  monitoring  of  so 
moisture  and  soil  temperature  at  several  depth 
during  the  entire  period  illustrates  the  annual  pa' 
terns  of  these  soil  properties  and  their  change 
resulting  from  treatment.  The  addition  of  35-arei 
cm  of  water/yr  resulted  in  maintaining  so 
moisture  levels  approaching  those  shortly  aftc 
spring  snow  melt.  This  treatment  also  modifie 
soil  temperature  below  the  20  cm  depth  by  extern 
ing  the  period  of  higher  temperatures. -Copyrigl 
1971 ,  Biological  Abstracts,  Inc. 
W72-05137 


WATER  STRESS  GRADIENTS  IN  PLANTS  AN1 
SODL-ROOT  SYSTEMS, 

Connecticut    Agricultural     Experiment     Statioi 

Windsor.  Valley  Lab. 

H.  C.  DeRoo. 

Agronomy  Journal,  Vol  61 ,  No  4,  p  51 1-515,  Jul) 

August  1969.  4  fig,  1  tab,  12  ref. 

Descriptors:  'Soil- water-plant  relationship! 
Tobacco,  'Xylem,  Moisture  stress.  Plant: 
•Hydrostatic  pressure. 

The  plant  moisture  stresses  (PMS)  in  leave: 
shoots,  and  roots  of  tobacco  were  determined  i 
the  negative  hydrostatic  xylem  sap  pressure  in 
pressure  bomb.  In  the  field,  PMS  in  the  midribs  c 
leaves  varied  with  the  atmospheric  stress  an 
showed  a  reasonable  diurnal  course,  while  PMS  c 
the  adventitious  roots  did  not  change  diumalh 
Thus  on  a  hot,  sunny  day  during  a  dry  period 
steep  PMS  gradient  between  leaves  and  rool 
developed,  which  throughout  the  night  graduall 
diminished.  During  the  cool,  humid  early  mornirj 
hours,  leaf  and  root  PMS  were  about  the  same. . 
comparison  of  root  PMS  with  soil  moisture  stres: 
however,  revealed  an  unexpected,  steep,  inverte 
gradient.  In  the  greenhouse,  small  pot-grow 
plants  were  observed  to  verify  the  field  observi 
tions.  The  differences  in  equilibrated  sap  pre: 
sures  or  PMS  of  complete  shoots  and  intact  soi 
root  systems  clearly  depended  upon  the  relauv 
rates  of  water  adsorption  and  water  loss.  In  dr 
Merrimac  sandy  loam  with  soil  moisture  stresst 
(SMS)  higher  than  about  12  bars,  root  PMS  wei 
lower  than  SMS,  as  had  been  observed  in  advent 
tious  roots  in  the  field.  In  moist  soil  with  SM 
lower  than  12  bars,  this  situation  reversed  and 
normal  moisture  stress  gradient  from  soil  to  roc 
existed.  (Skogerboe-Colorado  State) 
W72-05139 


PHYSICS  AND  BIOPHYSICS  OF  SOILS,  (I 
RUSSIAN). 

Kolos:  Leningrad.  1969.  183  p.  Ulus.  Sbornik  Tn 
dov  Po  Agronomicheskoi  Fiziologii,  19. 
Identifiers:  Aggregate.  Anomalies.  Biophysic: 
Book,  Diffusion,  Filtration,  Formation,  Moistun 
Osmosis,  Physics,  Retention,  Soils,  Thennc 
Transport. 

The  nature  of  water-retaining  capacity  an 
moisture  conductivity  of  soil,  filtration  anomabe 
of  liquids,  thermodiffusion  and  thermal  osmosis  c 
liquids  in  capillaries,  thermal  moisture  transport  i 
nonuniformly  moist  systems,  and  the  part  playe 
by  surface  forces  in  the  formation  of  aggregate 
structure  are  described.  The  determination  c 
evaporation  by  the  heat  balance  method,  as  well  a 
the  results  of  investigations  on  the  biological  a< 
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ity  of  soils  in  relation  to  their  physical  condi- 
ns  are  discussed.  Some  new  instruments  and 
/ices    are    also    described.-Copyright     1971, 
ilogical  Abstracts,  Inc. 
>2-05141 


IL  MOISTURE  CONTENT,  TILTH,  AND 
YBEAN  RESPONSE  WITH  SURFACE  AND 
BSURFACE  DRAINAGE, 

ricultural   Research   Service,   Wooster,   Ohio. 
1  and  Water  Conservation  Research  Div. 
R.  Fausey,  and  G.  D.  Schwab, 
ronomy  Journal,  Vol  61,  No  4,  p  554-557,  July- 
just  1969.  5  fig,  5  ref. 

icriptors:  'Penetration,  *Soil  moisture,  'Sub- 
Face  drainage,  'Surface  drainage,  Soybeans, 
)t  systems,  Crop  production. 
nlifiers:  Soil  crust. 

I  properties  and  soybean  response  were  corn- 
ed for  plots  having  different  levels  of  drainage. 
:  plots  were  established  on  a  silty  clay  lakebed 

in  northern  Ohio.  The  soil  and  crop  charac- 
stics  compared  were:  (1)  average  soil  moisture 
tent  at  four  depths  in  the  upper  30  cm  during 
seedbed  preparation  period  (April  and  May); 

soil  tilth  immediately  preceding  seedbed 
jaration  as  expressed  by  crust  properties  and 
stance  to  surface  penetration;  and  (3)  stand 
iblishment,  root  and  top  growth,  and  soybean 
d.  On  plots  with  no  drainage,  crop  stand  was 
rse  and  crop  growth  essentially  nil.  There  were 
!  periods  with  ponded  water,  and  crusting  and 
erse  structure  of  the  surface  soil  were  much  in 
lence.  Among  drained  plots,  there  were  no 
isurable  differences  in  crust  bulk  density  and 
sean  stand.  Plots  having  subsurface  or  com- 
:d  surface-subsurface  drainage  had  lower 
sture  content,  less  resistance  to  surface 
etrauon,  smaller  crust  units,  taller  plants, 
er  developed  root  systems,  and  greater  yields 
i  plots  with  surface  drainage  alone.  (Skoger- 
•Colorado  State) 
t-05145 


fCEPTS  OF  SOIL  MOISTURE  AVAILABILI- 
AND  THEIR  EFFECT  ON  SOIL  MOISTURE 
IMATES  FROM  A  METEOROLOGICAL 
•GET, 

artment   of   Agriculture,    Ottawa    (Ontario). 

t  Research  Inst. 

primary  bibliographic  entry  see  Field  02D. 

1-05149 


LUENCE     OF     NO-TILLAGE     ON     SOIL 
ISTURE, 

tucky  Univ.,  Lexington.  Dept.  of  Agronomy. 
Blevins,  Doyle  Cook,  S.  H.  Phillips,  and  R. 

hillips. 

>n  J.  63  (4):  593-596.  1971. 

tifiers:  Corn-M,  Moisture,  Soil,  Storage,  Til- 
Yield,  Zea-Mays-M. 

1  studies  were  conducted  to  compare  the  ef- 
of  non-tillage  versus  conventional  tillage  corn 
.  mays  L.)  production  on  soil  moisture.  The 
ies  were  made  on  a  Donerail  silt  loam  in  1968 
1969  and  on  a  Maury  silt  loam  in  1970.  Soil 
ture  was  measured  periodically  at  various 
hs  in  the  soil  profile  during  the  growing 
ans.  No  tillage  treatments  had  higher  volumet- 
loisture  contents  to  a  depth  of  60  cm  during 
of  the  growing  season.  The  greatest  dif- 
ices  occurred  in  the  upper  0  to  8-cm  depth. 
>nd  a  depth  of  60  cm ,  systems  of  tillage  had  lit- 
ifluence  on  soil  moisture  during  the  growing 
3ns.  Soil  moisture  curves  indicate  different 
r  withdrawal  patterns  under  the  2  contrasting 
iods  of  tillage.  The  decrease  in  evaporation 
*e  greater  ability  to  store  moisture  under  no- 
e  produces  a  greater  water  reserve.  This  can 
i  carry  the  crop  through  periods  of  short-term 
gnt  and  avoid  the  development  of  detrimental 
ture  stresses  in  the  plant.  The  more  efficient 
3f  soil  moisture  by  no-tillage  is  reflected  in 


higher  com  yields.  This  study  further  substantiates 
the  effectiveness  of  no-tillage  systems  of  corn 
production  on  well  to  moderately  well-drained  silt 
loam  soils  in  Kentucky  and  other  regions  with 
similar  climatic  regimes. -Copyright  1971,  Biologi- 
cal Abstracts,  Inc. 
W72-05155 


IMPORTANCE  OF  THE  MAXIMAL  HYGRO- 
SCOPIC POINT  IN  A  FACTORIAL  ANALYSIS 
OF  THE  BIOTOPE  OF  COLLEMBOLANS  (IN 
FRENCH), 

Musee  National,  Brunoy  (France). 

G.  Vannier. 

Rev  Ecol  Biol  Sol.  8  (1):  81-89.  1971.  JJlus.  English 

summary. 

Identifiers:  Biotope,  Collembolans,  Distribution, 

Factor,  Factorial,  Hygroscopic,  Maximal,  Point. 

The  maximal  hygroscopic  value  of  a  soil  is  not 
generally  taken  into  consideration  by  ecologists.  It 
is  ecologically  important  because  it  indicates  a 
change  in  the  water  condition  of  the  soil.  Two 
methods  are  proposed  to  obtain  the  value  in  pF 
units  which  locate  this  point.  A  constant  value  was 
found  irrespective  of  the  nature  of  the  substratum 
where  the  Collembola  are  located.-Copyright 
1971,  Biological  Abstracts,  Inc. 
W72-05178 


DECONTAMINATION  OF  RADIOACTIVELY 
POISONED  WATER  WITH  PEAT  FILTERS,  (IN 
GERMAN), 

Eidgenoessische  Anstalt  fuer  Wasserversorgung, 

Abwasserreinigung  und  Gewaesserschutz,  Zurich 

(Switzerland). 

For  primary  bibliographic  entry  see  Field  05G. 

W72-05224 


INTERMITTENT  LEACHING,  A  RECOM- 
MENDED TECHNIQUE  FOR  THE  RECLAMA- 
TION OF  SALINE  SOILS,  (IN  SPANISH), 

Universidad  Nacional  del  Sur,  Bahia  Blanca  (Ar- 
gentina). 

Pedro  Carlos  Fernandez. 

Rev  Invest  Agropecuar  Ser  3  Clima  Suelo.  7  (2): 
93-104.  1970.  JJlus.  English  summary. 
Identifiers:  Intermittent,  Leaching,  Reclamation, 
Saline,  Salinity,  Soils,  Technique. 

An  equation  was  developed  that  takes  into  account 
the  displacement  of  the  leaching  front  with  respect 
to  time  and  distance  in  a  saline  porous  media, 
under  steady  conditions,  in  a  drainage  system  of 
parallel  drains.  Theoretical  fronts  were  calculated 
using  the  flow  nets  constructed  by  the  use  of  an 
electrical  resistance  network  and  these  fronts  were 
compared  with  experimental  fronts  determined  in 
a  sand  tank  model.  The  results  of  these  experi- 
ments show  the  low  efficiency  of  leaching  by 
ponded  water.  An  intermittent  leaching  program 
will  result  in  a  more  uniform  decrease  in  salinity.— 
Copyright  1971 ,  Biological  Abstracts,  Inc. 
W72-05228 


THE  AVAILABLE-WATER  CAPACITIES  OF 
NORTH  AUCKLAND  SOILS, 

Department  of  Scientific  and  Industrial  Research. 
Lower  Hutt  (New  Zealand).  Soil  Bureau. 
M.  W.  Gradwell. 

NZJAgrRes.  14(2):  253-287.  1971. 
Identifiers:   Auckland,  Available,  Bulk,  Capaci- 
ties, Clay,  Density,  Loam,  New-Zealand,  North, 
Podsol,  Silt,  Soils. 

Available-water  capacities  of  the  principal  groups 
of  soils  of  high  clay  content  were  determined. 
Within  each  main  soil  group  they  are  markedly 
uniform.  Among  the  soils  on  sedimentary  parent 
rocks  podzolisation  is  accompanied  by  large 
available-water  capacities  in  the  A  horizons  and 
smaller  ones  in  some  B  horizons  than  are  found  for 
unpozolised  soils.  Of  the  soils  on  volcanic  parent 
rocks,  the  brown  loams  on  basalt  have  small 
available- water  capacities,  and  the  brown  granular 


soils,  on  andesitic  rocks,  large  ones.  The  large 
available-water  capacities  of  the  A  horizons  of 
podzols  are  related  to  silty  textures,  but  other  dif- 
ferences in  available-water  capacity  among  soil 
groups  are  best  explained  by  other  physical  pro- 
perties. These  include  high  dry  bulk  densities  in 
the  B  horizons  of  some  pozolised  soils,  low  dry 
bulk  densities  in  the  B  horizons  of  brown  granular 
soils,  and  considerable  volumes  of  large,  easily 
drained  pores  in  many  brown  loams. -Copyright 
1971 ,  Biological  Abstracts,  Inc. 
W72-05234 


2H.  Lakes 


THE  DECLINE  OF  A  ROACH  RUTILUS  RUTI- 
LUS  (L.)  POPULATION  IN  CHEW  VALLEY 
LAKE, 

Bristol  Univ.  (England).  Dept.  of  Zoology. 

R.  S.  Wilson. 

J  Fish  Biol.  3  (2):  129-137,  1971.  JJlus,  Map. 

Identifiers:  Chew,  Decline,  England,  Lake,  Ligu- 

la-Intestinalis,  Parasitism,  Population,  Roach,  Ru- 

tilus-Rutilus,  Trout,  Valley. 

A  series  of  nettings  for  roach  in  Chew  Valley  Lake 
carried  out  by  members  of  the  Zoology  Depart- 
ment, Bristol  University,  has  revealed  a  marked 
decline  in  the  population  between  1965  and  1968. 
Fish  from  the  main  Lake  were  heavily  parasitized 
with  Ligula  intestinalis  (L.)  while  those  from  the 
inflow  pool  (Herriott's  Pool)  were  practically  free 
from  infection.  It  is  considered  that  the  decline  of 
the  roach  can  be  linked  to  the  incidence  of  Ligula, 
but  that  clean  fish  from  the  inflow  pool  may  pro- 
vide breeding  stock  and  maintain  the  production  of 
fry,  which  serve  as  food  for  the  trout. -Copyright 
1971,  Biological  Abstracts,  Inc. 
W72-04706 


PRIMARY  PRODUCTION  AND 

CHLOROPHYLL  A  CONTENT  OF 

NANOPLANKTON  IN  A  EUTROPHIC  LAKE, 

Lund  Univ.  (Sweden).  Limnological  Inst. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-04717 


VERTICAL  DISTRIBUTION  OF  SOME 
CILIATED  PROTOZOA  IN  TWO  FRESH- 
WATER SEDIMENTS, 

Freshwater    Biological    Association,    Ambleside 

(Sweden). 

For  primary  bibliographic  entry  see  Field  05C 

W72-04718 


METHOD  FOR  THE  STORAGE  OF  SAMPLES 
FOR  DISSOLVED  GAS  ANALYSES, 

Wisconsin  Univ.,  Madison.  Water  Chemistry  Pro- 
gram. 

For  primary  bibliographic  entry  see  Field  05A. 
W72-04729 


LEVELS  OF  INORGANIC  AND  TOTAL 
PHOSPHORUS  IN  LAKE  SEDIMENTS  AS  RE- 
LATED TO  OTHER  SEDIMENT  PARAMETERS, 

Wisconsin  Univ.,  Madison.  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  05C. 

W72-04732 


SELENIUM  IN  LAKE  SEDIMENTS  -  ANALYTI- 
CAL PROCEDURE  AND  PRELIMINARY 
RESULTS, 

Wisconsin  Univ.,  Madison.  Water  Chemistry  Pro- 
gram. 
For  primary  bibliographic  entry  see  Field  05A. 

W72-04733 


EUTROPHICATION  OF  SMALL  RESERVOIRS 
IN  THE  GREAT  PLAINS, 

Nebraska  Univ.,  Lincoln.  Dept.  of  Civil  Engineer- 
ing; and  Nebraska  Univ.,  Lincoln.  Dept.  of  Zoolo- 
gy- 
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For  primary  bibliographic  entry  see  Field  05C. 
W72-04759 

EUTROPHICATION  OF  SMALL  RESERVOIRS 
IN  THE  GREAT  PLAINS, 

Nebraska  Univ.,  Lincoln. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-04761 

POPULATION  DYNAMICS  OF  SELECTED 
ZOOPLANKTON  IN  THREE  OLIGOTROPHY 
OREGON  LAKES, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Fisheries 

and  Wildlife. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-04763 


EMIGRATION   OF  JUVENILE   SALMON   AND 

TROUT  FROM  BROWNLEE  RESERVOIR,  1963- 

-65, 

Bureau  of  Commercial  Fisheries,  Seattle,  Wash. 

Seattle  Biological  Lab. 

Carl  W.Sims. 

US  Fish  Wildl  Serv  Fish  Bull.  68  (2):  245-259.  1971. 

Illus,  Maps. 

Identifiers:      Brownlee,      Emigration,     Juvenile, 

Reservoir,  Salmon,  Scoop,  Traps,  Trout. 

Floating  scoop  traps  below  Brownlee  Dam  cap- 
tured samples  of  marked  and  unmarked  salmon 
and  trout  that  had  left  the  impoundment  from  July 
1963  through  Aug.  1965;  estimates  of  emigration 
were  based  on  these  samples.  Success  of  passage 
varied  among  years  and  populations  and  was  af- 
fected by  the  environment  in  the  reservoir  during 
out-migration.  Downstream  migrants  that  entered 
the  reservoir  early  in  the  season  were  more  suc- 
cessful than  those  that  entered  later.  Emigration 
was  also  more  successful  when  the  reservoir  level 
was  low. -Copyright  1971,  Biological  Abstracts, 
Inc. 
W72-04767 


DISTRIBUTION  AND  MOVEMENT  OF  JU- 
VENILE SALMON  IN  BROWNLEE  RESER- 
VOIR, 1962-65, 

Bureau  of  Commercial  Fisheries,  Seattle,  Wash. 

Seattle  Biological  Lab. 

Joseph  T.  Durkin,  Donn  L.  Park,  and  Robert  F. 

Raleigh. 

US  Fish  Wildl  Serv  Fish  Bull.  68  (2):  219-243.  1971. 

Illus,  Maps. 

Identifiers:     Brownlee,     Distribution,     Juvenile, 

Movement,        Oncorhynchus-Kisutch,        Oncor- 

hynchus-Nerka,  Oncorhynchus-Tsawytscha, 

Reservoir,  Salmon. 

Juvenile  salmon-chinook  (Oncorhynchus 

tshawytscha),  coho  (O.  kisutch),  and  sockeye  and 
kokanee  (O.  nerka)-were  studied.  Their  rates  and 
direction  of  movement,  spatial  distribution,  and 
successful  passage  to  the  outlet  varied  in  relation 
to  surface  currents,  water  temperature,  and  dis- 
solved 02  concentrations.  Some  juvenile  salmon 
stayed  in  Brownlee  Reservoir  through  the 
summer,  fall,  and  early  winter;  the  percentage 
varied  between  years.  The  percentages  were 
highest  in  years  with  high  water  level  and  retarded, 
disoriented  flows  during  the  spring  migration.  Sal- 
mon that  held  over  eventually  concentrated  in 
rather  restricted  areas  of  the  reservoir  through  the 
summer  and  early  fall,  owing  to  high  epilimnion 
temperatures  and  to  low  concentrations  of  dis- 
solved 02  that  extended  into  the  epilimnion  from 
the  hypolimnion.  When  the  water  level  was  low 
and  reservoir  currents  were  oriented  downstream, 
loss  of  orientation  by  juvenile  salmon  was  least 
and  movement  through  the  reservoir  was  most 
rapid.  These  reservoir  conditions  varied,  but  sal- 
mon populations  that  migrated  early  in  the  year 
were  most  likely  to  encounter  them. -Copyright 
1971 ,  Biological  Abstracts,  Inc. 
W72-04768 


MIGRATION  OF  JUVENILE  SALMON  AND 
TROUT  INTO  BROWNLEE  RESERVOIR,  1962- 
-65, 

Bureau  of  Commercial  Fisheries,  Seattle,  Wash. 
Seattle  Biological  Lab. 
Richard  F.  Krcma,  and  Robert  F.  Raleigh. 
US  Fish  Wildl  Serv  Fish  Bull.  68  (2):  203-217. 1971. 
Illus. 

Identifiers:  Brownlee,  Juvenile,  Migration,  Oncor- 
hynchus-Kisutch, Oncorhynchus-Nerka,  Oncor- 
hynchus-Tshawytscha,  Reservoir,  Salmo-Gaird- 
neri,  Salmon,  Trout. 

Migrations  of  juvenile  shinook  salmon  (Oncor- 
hynchus tshawytscha),  coho  salmon  (O.  kisutch), 
sockeye  and  kokanee  salmon  (O.  nerka),  and  rain- 
bow trout  (Salmo  gairdneri)  from  the  Snake  and 
Weiser  Rivers  and  from  Eagle  Creek  were  studied. 
Populations  of  fish  were  sampled  with  floating 
traps  above  the  reservoir  and  a  fixed  louver  trap  in 
Eagle  Creek  near  the  low;r  end  of  Brownlee 
Reservoir.  Age  and  length  of  fish,  timing  of  migra- 
tion, and  numbers  of  fish  of  native  or  hatchery 
origin  were  determined.  This  information  was 
needed  to  evaluate  the  effects  of  Brownlee  Reser- 
voir on  migrations  of  anadromous  fish.-Copyright 
1971 ,  Biological  Abstracts,  Inc. 
W72-04771 


INLAND  LAKE  DREDGING  EVALUATION. 

Strand  (John  A.)  and  Associates,  Inc.,  Madison, 

Wis. 

For  primary  bibliographic  entry  see  Field  08C. 

W72-04778 


WATER  QUALITY  OFFICE. 

Environmental  Protection  Agency,  San  Francisco, 

Calif.  Water  Quality  Office. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-04791 


COASTAL  SEDIMENTATION  OF  SOUTHEAST- 
ERN LAKE  MICHIGAN,  FIELD  TRD?  GUIDE- 
BOOK, 

Western  Michigan  Univ.,   Kalamazoo.  Dept.  of 

Geology. 

For  primary  bibliographic  entry  see  Field  02J. 

W72-O4807 


ELECTION    MICROGRAPHS   OF    LAKE   KIN- 
NERET  SEDIMENTS, 

Hebrew  Univ.,  Rehovoth  (Israel).  Dept.  of  Soil 

Science. 

For  primary  bibliographic  entry  see  Field  02J. 

W72-04810 


THERMAL  MAPPING  OF  SELECTED  SITES  IN 
THE  LAKE  KINNERET  REGION, 

Tel  Aviv  Univ.  (Israel).  Dept.  of  Environmental 

Sciences. 

For  primary  bibliographic  entry  see  Field  07B. 

W72-04811 


HYDROLOGIC      DATA      FOR      HORSESHOE 
LAKE,  ARKANSAS,  AND  VICINITY, 

Geological    Survey,    Little    Rock,    Ark.    Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-04822 


FARMDALIAN  LAKE  DEPOSITS  AND  FAUNAS 
IN  NORTHERN  ILLINOIS, 

Illinois  State  Geological  Survey,  Urbana. 
H.  B.  Willman,  A.  B.  Leonard,  and  J.  C.  Frye. 
Illinois   State   Geological   Survey,    Circular  467. 
1971.  12  p,  2  fig,  17ref. 

Descriptors:  'Lake  beds,  'Geologic  time,  'Stratig- 
raphy,       'Geologic        formations,        'Illinois, 
Hydrogeology,  Lakes,  Dry  beds,   Dating,  Age. 
History,  Excavation. 
Identifiers:  Farmdalian  lake  deposits.  Faunas. 


A  recent  exposure  at  Morris,  Illinois,  reveals  tha 
an  extensive  lake  was  present  in  the  upper  IUinoi 
Valley  during  Farmdalian  time.  The  exposure  am 
the  previously  described  Wedron  Section  are  tb 
basis  for  definition  of  a  new  unit,  the  Peddicon 
Formation.  The  formation  is  a  massive  gray  si] 
overlain  by  pink  silt.  The  molluscan  fauna  fror 
the  Peddicord  Formation  at  Morris  significant] 
expands  knowledge  of  Farmdalian  aquatic  faunas 
previously  known  only  from  Wedron.  These  fan 
nas  indicate  the  presence  of  a  lake  of  cool  pei 
manent  water  and  confirm  the  fact  that  the  Farn 
dalian,  although  a  time  of  extensive  glacis 
withdrawal,  was  characterized  by  a  cool,  moist  cl 
mate.  (Woodard-USGS) 
W72-04834 


NATURAL  CONDITIONS  AND  AQUATIC  LIT 
OF      THE      BRATSK       RESERVOIR      (FOI 
MIROVANIYE     PRIRODNYKH      USLOVTY 
ZHIZNI  BRATSKOGO  VODOI 

HRANILISHCHA). 

Izdatel '  stvo  'Nauka',  Moscow,  G.  I.  Galaziy,  ed 
tor,  1970.  280  p. 

Descriptors:  'Aquatic  life,  'Aquatic  bacteri 
•Aquatic  animals,  'Aquatic  plants,  'Reservo 
stages,  Early  impoundment,  Biomass,  Aquatic  a 
gae,  Phytoplankton,  Zooplankton,  Fish  popul 
tions,  Water  temperature,  Thermal  stratificatio 
Oxidation,  Organic  matter,  Water  quality,  Wat 
chemistry,  Water  pollution  sources,  Meteoroloj 
cal  data,  Seasonal. 

Identifiers:  'USSR,  'Irkutsk  Oblast,  'Brat: 
Reservoir,  Angara  River,  Oka  River,  Hydrobiol 
gy.  Bacteriology,  Saprophytes,  Sturgeo 
Metalimnion. 

This  collection  of  8  papers  deals  primarily  wi 
biological  aspects  of  aquatic  life  in  the  Brat 
Reservoir,  Eastern  Siberia,  (Irkutsk  OblastM 
largest  manmade  lake  in  the  world.  The  papei 
may  be  used  as  a  basis  for  forecasting  water  qua 
ty  of  the  reservoir  for  drinking-water  supply  ai 
industrial  use,  and  for  reclaiming  the  reservoir  a; 
fishery.  Subjects  examined  include:  (1)  seasor 
meteorological  conditions  in  the  region  of  t 
reservoir;  (2)  formation  of  phytoplankton  in  t 
reservoir;  (3)  aquatic  bacteria  in  the  reserv< 
(1965);  (4)  establishment  of  zooplankton  in  t 
reservoir  during  the  first  two  years  of  impour 
ment  (1962-63);  (5)  fish  population  and  dislributi 
in  the  Oka  River  section  of  the  reservoir;  (6)  ster 
in  the  reservoir  and  Angara  River;  (7)  long-lei 
water-quality  characteristics  of  the  reservoir  a 
forecast  of  organic  matter  accumulation;  and 
water  quality  of  the  reservoir  during  the  first  ye; 
of  impoundment  (1962-64).  The  collection  is 
particular  value  to  hydrobiologists,  ichthyologis 
hydrologjsts,  climatologists,  zoologists  a 
botanists.  (See  also  W72-04854  thru  W72-048I 
( Josef  son-USGS) 
W72-04853 


SEASONAL       METEOROLOGICAL       COM 

TIONS    IN    THE    REGION    OF    THE    BRAT: 

RESERVOIR  (SEZONNY 

METEOROLOGICHESKIYE       USLOVTYA 

RAYONE  BRATSKOGO  VODO 

HRANILISHCHA), 

Limnologicheskii  Institut,  Irkutsk  (USSR). 

V.  G.  Razuvanov. 

In:    Formirovaniye   prirodnykh  usloviy   i  zhi 

Bratskogo  vodokhranilishcha :  Izdatel'stvo  'N 

ka' .  Moscow,  p  7-25, 1970.  3  fig,  6  tab,  8  ref 

Descriptors:  'Reservoirs.  'Reservoir  constr 
tion.  'Reservoir  stages.  'Meteorolo 
'Meteorological  data.  Climatology,  Topograp 
Radiation.  Albedo,  Air  temperature.  Moist 
content.  Precipitation  (Atmospheric).  Snow  co> 
Winds.  Wind  velocity,  Seasonal. 
Identifiers:  'USSR.  'Irkutsk  Oblast.  'Bra 
Reservoir.  Angara  River. 

Meteorological  conditions  which  existed  prioi 
construction  of  the   Bratsk  Reservoir.   East 
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iberia,  (Irkutsk  Oblast)  and  during  its  impound- 
lent  are  examined.  A  brief  description  is  given  of 
nnual  changes  in  the  radiation  regime,  air  tem- 
erature  and  wind  conditions,  and  moisture  con- 
int  of  the  area.  Applicability  of  computation 
lethods  to  determine  possible  radiation  totals  for 
le  reservoir  is  based  on  field  observations  at  the 
iservoir  and  on  data  available  in  the  literature, 
he  albedo  of  water  in  the  coastal  zone  differs 
>mewhat  from  the  theoretical  values  at  high  solar 
titudes.  Air  temperature  above  the  water  surface 
ffers  sharply  from  that  on  shore.  This  is  particu- 
rly  evident  in  spring  and  summer  when  average 
(-day  air-temperature  differences  between  the 
lore  and  reservoir  may  reach  7  deg  C  (beginning 
June).  Daily  air-temperature  fluctuations  over 
e  water  are  considerably  less  than  those  over  the 
lore.  Besides  lower  temperatures,  a  reduced 
reat  of  frost  in  the  fall,  and  changes  in  the  radia- 
>n  regime,  construction  of  the  reservoir  has 
suited  in  the  formation  and  development  in  the 
iastal  zone  of  a  breeze  pattern  of  quite  high 
squency  and  intensity.  (See  also  W72-04853) 
Dsefson-USGS) 
72-04854 


)RMATION  OF  PHYTOPLANKTON  IN  THE 
IATSK  RESERVOIR  (FORMIROVANIYE 
TOPLANKTONA  BRATSKOGO  VODOK- 
HANILISHCHA), 

mnologicheskii  Institut,  Irkutsk  (USSR), 
ir  primary  bibliographic  entry  see  Field  05C. 

72-04855 


)UATIC  BACTERIA  IN  THE  BRATSK 
•ISERVOIR  IN  1965  (BAKTERIOPLANKTON 
tATSKOGO  VODOKHRANILISHCHA  V  1965 

), 

mnologicheskii  Institut,  Irkutsk  (USSR). 

M.  Kozhova,  and  L.  M.  Mamontova. 

:   Formirovaniye   prirodnykh  usloviy   i   zhizni 

atskogo  vodokhranilishcha;  Izdatel  'stvo  'Nau- 

',  Moscow,  p  161-177,  1970.  5  fig,  5  tab,  18ref. 

scriptors:  *Aquatic  microbiology,  *Aquatic 
cteria,  'Reservoirs,  'Reservoir  stages,  'Early 
poundment,  Biomass,  Aquatic  productivity, 
production,  Water  temperature,  Epilimnion, 
nthos,  Organic  matter,  Carbon,  Photosynthesis, 
:,  Seasonal. 

:ntifiers:  'USSR,  'Irkutsk  Oblast,  'Bratsk 
servoir,  Angara  River,  Oka  River,  Biosynthes- 
Saprophytes. 

e  total  number  of  bacteria  in  the  Bratsk  Reser- 
ir,  Eastern  Siberia,  during  the  fourth  year  of  im- 
undment  (1965-66)  varied  between  0.1  and  4.1 
llion  kl/ml.  The  average  number  of  bacteria  in 
:n  water  was  860,000  kl/ml  or  258  mg/cu  m.  The 
mber  of  bacteria  under  ice  cover  was  250,000 
ml  or  75  mg/cu  m.  No  significant  or  long-term 
isonal  changes  in  bacteria  numbers  in  open 
ter  were  observed.  Bacteria  of  the  reservoir  are 
lerally  concentrated  in  the  epilimnion,  with 
aller  numbers  in  benthonic  waters.  Generation 
e  of  the  bacteria  is  7-233  hours,  the  average 
ng  30  hours.  The  number  of  saprophytes  in  1  ml 
water  ranges  from  24  to  7,713  and  averages  557. 
erage  number  of  bacteria  in  the  surface  layer  of 
:n  water  in  1964  ranged  from  963,000  to 
81,000  kl/ml  and  in  1965,  from  732,000  to 
43,000  kl/ml.  The  numbers  of  bacteria  in 
ithonic  waters  in  1964  averaged  1 ,952,000  kl/ml 
I  in  1965,  753,000-809,000  kl/ml.  Average  daily 
duction  of  carbon  by  aquatic  bacteria  during 

1964  and  1965  growing  periods  was  almost  the 
ie  (about  14  mg  C/cu  m).  Total  organic  matter 
dized  by  the  bacteria  in  1965  was  146  mg  C/cu 
Jr  16,000  metric  tons  of  carbon.  These  values 

4.5  times  higher  than  the  total  production  of 
•tosynthesis  during  the  same  period.  (See  also 
2-04853)  (Josefson-USGS) 
2-04856 


RMATION    OF    ZOOPLANKTON    IN    THE 
ATSK    RESERVOIR    DURING    THE    FIRST 


TWO  YEARS  OF  IMPOUNDMENT,  1962-63 
(FORMIROVANIYE  ZOOPLANKTONA  V  PER- 
VYYE  DVA  GODA  ZAPOLNENIYA  BRAT- 
SKOGO    VODOKHRANILISHCHA     (1962-1963 

GG.)), 

N.  V.  Vershinin,  and  F.  F.  Syrigina. 

In:   Formirovaniye  prirodnykh  usloviy  i   zhizni 

Bratskogo  vodokhranilishcha;  Izdatel  'stvo  'Nau- 

ka',  Moscow,  p  178-189,  1970.  2  fig,  4  tab,  9  ref. 

Descriptors:  'Aquatic  animals,  'Zooplankton, 
•Reservoirs,  'Reservoir  stages,  'Early  impound- 
ment, Biomass,  Rotifers,  Crustaceans,  Copepods, 
Daphnia,  Water  temperature,  Thermal  stratifica- 
tion, Benthos,  Oxidation,  Oxygen,  Seasonal. 
Identifiers:  'USSR,  'Irkutsk  Oblast,  'Bratsk 
Reservoir,  Angara  River. 

The  Bratsk  Reservoir  in  Eastern  Siberia  (Irkutsk 
Oblast)  is  the  second  in  the  Angara  River  cascade 
of  powerplants.  On  the  basis  of  its  hydrologic  and 
hydrochemical  regime,  the  reservoir  is  divided 
into  two  main  sections:  the  Angara  and  the  Oka, 
formed  by  the  Angara  and  Oka  Rivers,  respective- 
ly. Zooplankton  of  the  reservoir  during  the  first 
two  years  of  impoundment  (1962-63)  was  com- 
posed dominantly  of  rotifers  in  the  upper  reaches 
of  the  reservoir  and  of  crustaceans  of  flood-plain 
lakes  and  of  Lake  Baykal  in  the  middle  and  lower 
reaches.  Zooplankton  population  of  the  reservoir 
increases  in  summer  and  decreases  in  spring  and 
fall.  Qualitatively  and  quantitatively,  rotifers  are 
predominant  in  spring  and  fall,  and  crustaceans 
are  predominant  in  summer.  Zooplankton  biomass 
in  the  Angara  section  increases  in  the  direction  of 
the  dam,  while  that  in  the  Oka  section  is  seen  to  in- 
crease in  upper  reaches  of  the  reservoir.  In  coastal 
areas  and  inlets  the  biomass  is  32  g/cu  m.  Con- 
struction of  the  reservoir  has  increased  the 
zooplankton  population.  In  July  and  August  1961, 
average  biomass  of  zooplankton  in  the  Angara 
River  was  79  mg/cu  m  and  that  in  the  Oka  River, 
171  mg/cu  m.  In  1962  average  biomass  in  the  An- 
gara section  of  the  reservoir  was  925  mg/cu  m  and 
that  in  the  Oka  section,  678  mg/cu  m.  In  1963 
average  biomass  in  the  Angara  section  was  445 
mg/cu  m.  (See  also  W72 -04853)  (Josefson-USGS) 
W72-04857 


FISH  POPULATION  AND  DISTRIBUTION  IN 
THE  OKA  RIVER  SECTION  OF  THE  BRATSK 
RESERVOIR  (RAZMESHCHENIYE  I  CHISLEN- 
NOST'  RYB  V  OKINSKOY  CHASTI  BRAT- 
SKOGO VODOKHRANILISHCHA), 
Limnologicheskii  Institut,  Irkutsk  (USSR). 
A.  M.  Mamontov. 

In:  Formirovaniye  prirodnykh  usloviy  i  zhizni 
Bratskogo  vodokhranilishcha;  Izdatel  'stvo  'Nau- 
ka',  Moscow,  p  190-194,  1970.  1  tab. 

Descriptors:  'Fish,  'Fish  populations,  'Fish 
establishment,  'Reservoirs,  'Reservoir  stages, 
Pre-impoundment,  Early  impoundment,  Stream- 
flow,  Regulation,  Water  temperature,  Fish  migra- 
tion, Fish  reproduction,  Spawning,  Fish  eggs,  Sex- 
ual maturity,  Salmon,  Pikes,  Perches. 
Identifiers:  'USSR,  'Irkutsk  Oblast,  'Bratsk 
Reservoir,  Oka  River,  Sturgeon,  Sterlet,  White- 
fish,  Dace,  Roach,  Bream. 

Regulation  of  flow  of  the  Oka  River  in  connection 
with  construction  of  the  Bratsk  Reservoir  (Irkutsk 
Oblast)  in  Eastern  Siberia  has  changed  the  propor- 
tions of  fish  species  in  the  river  as  well  as  their  dis- 
tribution and  migration.  Prior  to  regulation,  the 
species  composition  in  the  river  was  dace,  salmon, 
and  sterlet,  and  after  regulation  in  1963,  pike.  In 
1964  the  fishery  of  the  river  consisted  of  perch- 
pike;  in  1965  it  was  perch-roach,  and  in  1966, 
roach-perch.  The  4-year  fish  catch  for  1963-66  was 
about  600,  800,  1 ,200  and  1 ,500  cntrs,  respectively. 
Young  species  of  whitefish  and  dace  are  found 
mainly  in  reservoir  pools;  older  species  inhabit 
upper  reaches  of  the  reservoir  and  the  river.  The 
bulk  of  fish  catches  in  the  area  since  1963  has  con- 
sisted of  species  spawned  in  the  reservoir.  (See 
also  W72-04853)  (Josefson-USGS) 
W72-04858 


LONG-TERM  WATER-QUALITY  CHARAC- 
TERISTICS OF  THE  BRATSK  RESERVOIR 
AND  FORECAST  OF  ORGANIC  MATTER  AC- 
CUMULATION (MNOGOLETNYAYA 
KHARAKTERISTIKA  FORMHtOVANIYA 
KACHESTVA  VODY  I  PROGNOZ 
NAKOPLENIYA  ORGANICHESKOGO 
VESHCHESTVA  V  BRATSKOM  VODOK 
HRANILISHCHE), 

Vsesoyuznyi     Nauchno-Issledovatelskii    Institut 
Vodosnabzheniya,      Kanalizatskii,      Gidrotekh- 
nicheskikh         Sooruzhenii         i         Inzhenernoi 
Gidrogeologii,  Moscow  (USSR). 
For  primary  bibliographic  entry  see  Field  05C. 
W72-04859 


WATER  QUALITY  OF  THE  BRATSK  RESER- 
VOIR DURING  THE  FTRST  YEARS  OF  IM- 
POUNDMENT, 1962-64  (SANITARNOYE 
SOSTOYANIYE  BRATSKOGO  VODOK- 
HRANILISHCHA V  PERVYYE  GODY  YEGO 
ZAPOLNENIYA  (1962-1964  GG.)), 
Nauchno-Issledovatelskii  Institut  Gigieny, 
Moscow  (USSR). 

For  primary  bibliographic  entry  see  Field  05C. 
W72-04860 


ECOLOGY  OF  HETEROTROPHIC  AEROBIC 
BACTERIA  OF  PLAYA  LAKES  AND 
MICROCOSMS, 

Southern  Colorado  State  Coll.,  Pueblo. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-04905 


SEASONAL  CALORIFIC  VALUES  OF  FRESH- 
WATER ZOOPLANKTON,  AS  DETERMINED 
WITH  A  PHJLLIPSON  BOMB  CALORIMETER 
MODIFTED  FOR  SMALL  SAMPLES, 

Fisheries  Research  Board  of  Canada,  Winnipeg 
(Manitoba).  Freshwater  Inst. 
D.  W.  Schindler,  A.  C.  Clark,  and  J.  R.  Gray. 
J  Fish  Res  Bd  Can .  28  (4) :  559-564.  1 97 1 .  Illus . 
Identifiers:       Bomb,       Calorific,       Calorimeter, 
Cladocerans,     Determined,     Fresh,     Phillipson, 
Plankton,  Rotifers,  Samples,  Seasonal,  Small. 

A  modified  temperature  sensing  circuit  for  the 
Phillipson  microbomb  calorimeter  allowed  accu- 
rate calorific  determinations  on  samples  as  small 
as  3  cal.  Calorific  values  of  copepods  from  3  lakes 
in  eastern  Ontario  varied  with  species,  develop- 
mental stage,  lake,  season,  and  year.  No  such  dif- 
ferences were  observed  in  calorific  values  for  the 
few  species  of  rotifers  and  cladocerans  tested. 
Similar  calorific  values  were  obtained  for  samples 
preserved  by  freezing,  freeze-drying,  and  heat- 
drying,  but  preservation  in  formalin  resulted  in  er- 
roneously low  calorific  values.-Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-04912 


INTRASPECD7IC  VARIATIONS  AND  POST- 
GLACIAL DISTRIBUTION  OF  LAKE  CHAR 
(SALVELINUS  NAMAYCUSH), 

Ottawa  Univ.  (Ontario).  Dept.  of  Biology 

N.  Y.  Khan,  and  S.  U.  Qadri. 

J  Fish  Res  Bd  Can.  28  (4):  465-476.  1971.  Illus. 

Identifiers:  Char,  Distribution,  Gene,  Glacial,  In- 

traspecific,     Lake,     Pools,     Post,     Salvelinus- 

Namaycush,  Variations. 

A  morphometric  and  meristic  study  of  325  S. 
namaycush  from  over  its  range  of  distribution 
showed  different  gene  pools.  The  similarities  and 
differences  observed  among  lake  char  of  various 
primary  ocean  drainages  and  among  various  popu- 
lations of  lake  char  within  these  drainages  sug- 
gested that  the  species  survived  the  last  glaciation 
in  unglaciated  Alaska  and  Yukon,  possibly  other 
unglaciated  northern  areas,  and  at  least  3  refugia  in 
the  south,  the  Atlantic,  Upper  Mississippi,  and 
Upper  Missouri. -Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-04913 
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LIMNOLOGICAL    STUDIES    OF    THE    LAKES 

AND  STREAMS  OF  THE  UPPER  QU.APPELLE 

RIVER  SYSTEM,  SASKATCHEWAN,  CANADA: 

I.  CHEMICAL  AND  PHYSICAL  ASPECTS  OF 

THE  LAKES  AND  DRAINAGE  SYSTEM, 

Univ.  Saskatchewan,  Saskatoon,  Sask.,  Can.  Biol. 

Dep. 

For  primary  bibliographic  entry  see  Field  05C. 

W72 -04975 


PRIMARY    PRODUCTION    IN    A    TROPICAL 
FISH  POND  AT  ALIGARH,  INDIA, 

Aligarh  Muslim  Univ.  (India).  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-05O0O 


ORGANIC  CARBON  AND  NITROGEN  IN  THE 
SURFACE  SEDIMENTS  OF  LAKES  ONTARIO, 
ERIE  AND  HURON, 

Department  of  Energy,  Mines  and  Resources, 
Burlington  (Ontario).  Canada  Centre  for  Inland 
Waters. 

A.  L.W.Kemp. 

J  Sediment  Petrology.  41  (2):  537-548. 1971.  nius. 
Identifiers:  Bottom,  Canada,  Carbon,  Erie,  Hu- 
ron, Lakes,  Nitrogen,  Ontario,  Organic,  Organ- 
isms, Sediments,  Surface. 

Analyses  of  355  surface  sediment  samples  (top 
cm)  from  Lakes  Ontario,  Erie  and  Huron  were 
carried  out  for  organic  C,  carbonate  C,  Eh,  pH,  N 
and  sediment  texture.  Similar  analyses  were  car- 
ried out  on  a  representative  core  from  each  lake  at 
close  intervals  down  to  20  cm.  The  distribution  of 
organic  matter  in  the  sediments  of  each  lake  was 
related  to  the  topographic  features  of  the  lakes. 
Organic  carbon  content  was  found  to  be  directly 
proportional  to  the  clay  content  of  the  sediment, 
ranging  from  less  than  1%  in  the  coarse  nearshore 
sands  to  over  4%  in  the  fine  clay  muds  within  the 
individual  lake  sub-basins.  The  organic  C  content 
of  Lake  Erie  sediments  was  generally  lower  than 
that  of  Lakes  Huron  and  Ontario,  and  is  attributed 
to  dilution  of  the  sediments  with  coarser  non-clay 
particles.  Nitrogen  was  directly  proportional  to  or- 
ganic C  with  C-N  ratios  ranging  from  7  to  13  in  the 
surface  sediment.  Organic  C  and  N  decreased 
sharply  from  the  surface  down  to  about  10  cm  in 
each  core.  The  decrease  is  due  partly  to 
mineralization  of  organic  matter  by  bottom  organ- 
isms and  partly  to  an  increasing  input  of  organic 
matter  to  the  lakes  in  the  last  30  yr.— Copyright 
1971 ,  Biological  Abstracts,  Inc. 
W72-05003 


WATER,    NITROGEN    AND    PHOSPHORUS    IN 
FRESHWATER  PLANKTON, 

Aligarh  Muslim  Univ.  (India).  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-05009 


THE  RATE  OF  NUTRIENT  RELEASE  FROM 
GRASS  AND  DUNG  FOLLOWING  IMMERSION 
IN  LAKE  WATER, 

Chancellor  Coll.,  Limbe  (Malawi). 

S.  M.  Mc  Lachlan. 

Hydrobiologia.    37    (3/4):    521-530.    1971.    nius. 

French  summary. 

Identifiers:  Buffalo,  Dung,  Elephant,  Eragrostris- 

M,  Grass-M,  Immersion,  Impala,  Lake,  Nutrient, 

Rate. 

Two  experiments  were  carried  out  to  determine 
the  rate  of  release  of  ions  to  lake  water  from  dry 
grass  (largely  Eragrostis  species)  and  dung  from 
elephant,  impala  and  buffalo.  The  ions  released 
most  rapidly  were  P033-  and  K  +  ,  followed  by 
N03-  and  Ca2  +  +  Mg2  +  ;  the  smallest  increase 
was  shown  by  Na  +  .  In  general,  dung  derived  from 
grass  released  ions  more  rapidly  than  grass  itself; 
the  results  are  discussed  in  relation  to  ash  analyses 
of  grass  and  dung.  The  possible  importance  to 
Lake  Kariba  of  the  nutrients  released  by  grass  and 
dung  following  immersion  under  natural  condi- 
tions is  considered.-Copyright  1971,  Biological 
Abstracts,  Inc. 


W72-05020 


SHALLOW    AQUATIC     BIOTOPES    AS    LEVI- 
NOLOGICAL  MODELS, 

HydrohiologicaJ  Research  Station,  Madras  (India). 
For  primary  bibliographic  entry  see  Field  05C. 
W72-05023 


PHOTOSYNTHETIC  PROPERTIES  AND 
GROWTH  OF  PHOTOSYNTHETIC  SULFUR 
BACTERIA  IN  LAKES, 

Fisheries  Research  Board  of  Canada,  Nanaimo 

(British  Columbia).  Biological  Station. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-05085 


PRELIMINARY  STUDIES  ON  THE  COMPOSI- 
TION OF  MAJOR  IONS  OF  SOME  FISH  PONDS 
OF  MALACCA  DM  MALAYSIA, 

Kempas  Devon  Estate,  Malacca  (Malaysia). 
Y.  T.  Tan. 

Hydrobiologia.  37(3/4):  537-543.  1971.  nius. 
Identifiers:   Composition,   Fish,   Ions,   Malacca, 
Malaysia,  Minerals,  Ponds,  Stock. 

The  ionic  composition  of  tropical  pond  waters  is 
discussed  especially  the  major  cations  Ca  (6.58 
ppm)  and  Na  (3.79  ppm)  and  the  anions  bicar- 
bonate (20.24  ppm)  and  sulfate  (21.69  ppm).  Some 
ponds  have  extremely  low  alkalinity  (10  to  27  ppm) 
and  most  of  the  ponds  have  poor  dissolved  Ca  con- 
tent (2.5  to  9.9  ppm).  Their  pHs  he  between  6.71  to 
7.70  except  the  control  pond  which  had  a  pH  of 
5.21.  The  chemical  data  show  differences  in  the 
ionic  composition  between  the  various  ponds  of 
different  sizes.  The  differences  can  be  due  to  the 
accumulated  organic  matter,  types  of  fish  stocked 
and  the  supplementary  feeds  used  in  the  ponds- 
Copyright  1971 ,  Biological  Abstracts,  Inc. 
W72-05107 


DENITRIFICATION  AS  A  NITROGEN  SINK  IN 
LAKE  MENDOTA,  WISCONSIN, 

Wisconsin  Univ.,  Madison.  Water  Chemistry  Lab. 
For  primary  bibliographic  entry  see  Field  05B. 
W72-05130 


THE  ROLE  OF  LIGHT  IN  THE  DISTRIBUTION 
OF   EPD3IONTIC    CHTRONOMTD   LARVAE   EN 
LAKE  SEVAN,  (IN  RUSSIAN), 
V.  P.  Luferov. 

Biol  Vnutr  Vod  Inform  Byull.  3.  23-27.  1969. 
Identifiers:  Chironomid,  Distribution,  Epibiontic, 
Lake,     Larvae,     Light,     Orthocladius-Saxicola, 
Sevan,  Tanytarsus-Sevanicus,  USSR. 

This  material  was  collected  in  July  1964  at  the  en- 
trance to  the  Artanysh  Inlet  at  depths  down  to  20 
m.  Among  the  lithophilic  epibionts  the  ones 
present  in  the  greatest  numbers  were  larvae  of 
Tanytarsus  sevanicus  and  Orthocladius  ex  gr.  sax- 
icola.  For  T.  sevanicus  the  most  photophilic 
proved  to  be  larvae  of  the  1st  instar,  92%  of  which 
were  concentrated  at  a  depth  of  2  m  with  an  illu- 
mination of  75,000  lux.  Those  of  the  2nd  and  3rd 
in  stars  were  concentrated  at  greater  depths,  down 
to  12-15  m  with  an  illumination  of  35,000-15,000 
lux.  Larvae  of  the  4th  instar  were  found  at  a  depth 
of  0.1-0.5  m  with  an  illumination  of  100,000- 
105,000  lux.  Second-and  3rd-instar  larvae  were 
also  concentrated  at  shallow  depths  with  an  illu- 
mination of  about  95,000  lux.  Fourth-instar  larvae 
were  found  at  a  depth  of  1-12  m  with  illumination 
of  90,000  to  25,000  lux.  A  similar  picture  of  the  dis- 
tribution of  representatives  of  the  genera  studied 
was  also  noted  in  Karelian  lakes  and  the  Volga 
reservoirs.— Copyright  1971,  Biological  Abstracts, 
Inc. 
W72-05157 


DISTRIBUTION  OF  HETEROTROPHIC  BAC- 
TERIA AND  THEIR  POSSD3LE  ROLE  IN  THE 
MINERALIZATION  OF  ORGANIC  MATTER  IN 
YUNO-KO,  A  MESOTROPHIC  LAKE, 

Tokyo  Metropolitan  Univ.  (Japan). 


For  primary  bibliographic  entry  see  Field  05C. 
W72-05160 


ECOLOGICAL  OBSERVATIONS  ON  THE  AI 
TERATIONS  IN  THE  LAKE  BIOCENOSIS  O 
TOVEL  LAKE  (TRENTINO),  (IN  ITALIAN), 

For  primary  bibliographic  entry  see  Field  05C. 

W72-05165 


SOME     CRUSTACEAN     ZOOPLANKTON 

THE    NOATAK    RIVER    AREA,     NOR 

ALASKA, 

Arizona  Univ.,  Tucson. 

Jerry  C.  Tash. 

Arctic  24  (2):  108-112.1971. 

Identifiers:      Alaska,      Cladocera,      Copepoda 

Crustacean,  Noatak,  Northern,  Plankton,  River. 


DN    o: 

1 


Twenty-six  spp.  of  Cladocera  and  13  spp.  o 
Copepoda  were  collected  from  lakes  and  pools  i 
the  Noatak  river  area  of  Northern  Alaska.  Th 
lakes  had  an  average  of  14.50  spp.  per  lake  and  th 
pools  8.12  spp.  per  pool.  Nine  spp.  were  restricted 
to  lakes  and  13  to  pools.  Nineteen  spp.  occurred  ii 
both  lakes  and  pools. -Copyright  1971,  Biologic. 
Abstracts,  Inc. 
W72-05166 


AGE  AND  LENGTH-WEIGHT  COMPOSITIOf 
OF  A  MUD  LAKE  CARP  SAMPLE, 

Brighman  Young  Univ.,  Provo,  Utah. 

Dwight  G.  Smith,  and  David  A.  White. 

Proc  Utah  Acad  Sci  Arts  Lett.  46  (2):    106-108 

1969.  IUus. 

Identifiers:  Age,  Carp,  Composition,  Condition 

Factor,  Lake,  Length,  Mud,  Sample,  Weight. 

A  sample  of  carp  collected  from  Aug.  through  Oct 
1968  was  analyzed  to  determine  age  compositioi 
and  length-weight  relationships.  The  carp  wen 
found  to  vary  from  1  to  6  yr  old  with  age  groups  I 
and  III  dominating.  Their  average  group  length 
ranged  from  266  mm  to  483  mm,  and  the  large- 
carp  sampled  had  a  length  of  501  mm.  The  averagi 
weight  of  the  sampled  carp  was  1647  g.  and  their  K 
factor  averaged  2.28.  Comparisons  with  similai 
data  from  carp  populations  of  four  northern  Utal 
carp  habitats  indicated  that  Mud  Lake  carp  have  . 
longer  median  length  but  a  lower  average  weigh 
and  condition  factor.— Copyright  1971,  Biologica 
Abstracts,  Inc. 
W72-05173 


MODELLING  OF  POPULATIONS  AND  COM 

MUNnTES      OF      AQUATIC      ANIMALS     Or> 

DIGITAL  COMPUTERS  (ttV  RUSSIAN), 

Akademiya    Nauk     SSSR,     Leningrad.     Institui 

Evolyutsionnoi  Fiziologii  i  Biokhimii. 

V.  V.  Menshutkin. 

Zool  Zh.  50  (4):  461-473.  Illus.  1971.  English  sum 

mary. 

Identifiers:     Animals,     Aquatic,     Communities 

Computers,  Crustaceans,  Digital,  Fish,  Interpreta 

tions,  Mathematical,  Modelling,  Molluscs.  Popula 

lions. 

The  mathematical  interpretation  of  basic  concepts 
of  ecology  of  populations  and  communities  ol 
aquatic  animals  is  indispensable  for  modelling  ol 
these  objects  on  computers.  The  theories  of  sets 
and  graphs  were  used  for  such  an  interpretation 
The  elaborated  method  of  modelling  was  tested  or 
16  models  of  populations  of  fishes,  molluscs,  and 
planktonic  crustaceans,  as  well  as  on  communities 
of  the  Dal'neye  and  Razdel'noye  Lakes  The 
results  of  studying  the  models  have  shown  the  effi- 
ciency and  prospects  of  using  computers  in  the 
ecology  of  aquatic  animals.— Copyright  1971. 
Biological  Abstracts,  Inc. 
W72-05175 


ECOLOGICAL  CONSIDERATIONS  OF  THE 
ANEMAL  POPULATION  OF  THE  LAGABRCN 
PEAT-BOG, 

Padua  Univ.  (Italy).  Istituto  di  Biologia  Anim. 
Giorgio  Marcuzzi,  and  Anna  Maria  Lorenzoni. 


14 


WATER  CYCLE— Field  02 
Water  in  Plants — Group  21 


Slud  Trenlini  Sci  Nat  Sez  B  Biol.  46  (2):  247-266. 
1969.  Illus. 

Identifiers:  Animal,  Bog,  Ceratopogonidae, 
Chironomidae,  Density,  Ecological,  Gastropoda, 
Italy,  Lagabrun,  Nematodes,  Oligochaeta,  Peat, 
Population,  Tardigrada. 

A  survey  of  animal  life  in  a  peat-bog  area  is 
presented.  The  represented  population  includes: 
Nematodes,  Tardigrada,  Oligochaeta, 

Ceratopogonidae,  Chiromomidae  and  Gastropoda. 
The  interrelationships  among  the  animals  and  the 
density  of  each  is   discussed. -Copyright   1971, 
Biological  Abstracts,  Inc. 
W72-05181 


GLACIAL  LAKE  PASSAIC:  PALYNOLOGICAL 
EVIDENCE  FOR  DRAINING  OF  THE  GREAT 
SWAMP  STAGE, 

Newark  State  Coll.,  Union,  N.J. 

A.  Lee  Meyerson. 

BullN  J  Acad  Sci.  15(1/2):  10-12.  1970.  DJus.  Map. 

Identifiers:     Draining,     Glacial,     Gramineae-M, 

Lake,     New     Jersey,     Palynological,     Passaic, 

Swamp. 

A  core,  taken  from  the  Great  Swamp  which  was 
one  of  several  lakes  remaining  after  the  draining  of 
Lake  Passaic,  shows  that  the  pollen  spectra,  found 
throughout  the  northeastern  USA,  are  duplicated 
in  the  study  area.  An  anomalous  occurrence  of 
Gramineae  within  the  CI  zone  represents  the 
draining  of  the  Great  Swamp  stage  of  Lake  Passa- 
ic.-Copyright  1971,  Biological  Abstract,  Inc. 
W72-05200 


ECOLOGICAL  CONSIDERATIONS  OF  THE 
ANIMAL  POPULATION  OF  THE  SANTO  LAKE 
OFCEMBRA, 

Padua  Univ.  (Italy).  Istituto  di  Biologia  Anim. 
Giorgio  Marcuzzi,  and  Anna  Maria  Lorenzoni. 
Stud  Trentini  Sci  Nat  Sez  B  Biol.  47  (1):  81-90. 
1970. 

Identifiers:  Algae,  Animal,  Cembra, 

Ceratopogonidae,  Chironomidae,  Ecological,  Ita- 
ly, Krenopelopia-Binotata,  Lake,  Nematodes, 
Population,  Santo,  Tardigrada. 

Previous  studies  on  the  animal  population  of  the 
Santo  Lake  in  Trentino  are  concluded.  The  data  il- 
ustrate  a  fauna-ecological  picture  of  a  lacustrial 
:nvironment  of  a  middle  mountainous  area.  Col- 
aborative  work  on  nematodes,  Tardigrada, 
Ceratopogonidae ,  Chironomidae  and  algae  is 
presented.  Krenopelopia  binotata  appears  to  be  a 
:airly  typical  specimen  of  the  environment.-Copy- 
ight  1971 ,  Biological  Abstracts,  Inc. 
IV72-05205 


VN  ANALYSIS  OF  THE  FAUNA  OF  HUMIC 
-AKES  WITH  RESPECT  TO  THEIR  TYPOLO- 
JY,  (IN  RUSSIAN), 

josudarstvennyi  Nauchno-Issledvatelskii  Institut 

3zernogo    i    Rechnogo    Rybnogo    Khozyaistva, 

;eningrad  (USSR). 

Jor  primary  bibliographic  entry  see  Field  05C. 

V72-05206 


ANULA:  AN  ACCOUNT  OF  THE  HISTORY 
^ND  DEVELOPMENT  OF  THE  LAGO  DI  MON- 
rEROSI,  LATIUM,  ITALY:  VIII.  THE  FOSSIL 
LORA  AND  FAUNA  (OTHER  THAN 
ILICEOUS        FOSSILS,        POLLEN,        AND 

:hironomid  head  capsules), 

Academy  of  Natural  Sciences  of  Philadelphia,  Pa. 
or  primary  bibliographic  entry  see  Field  05C. 
V72-05207 


ANULA:  AN  ACCOUNT  OF  THE  HISTORY 
iND  DEVELOPMENT  OF  THE  LAGO  DI  MON- 
EROSI,  LATIUM,  ITALY:  IV.  PRESENT 
COLOGICAL  CONDITIONS  IN  THE  LAKE, 

nstituto  di  Zoologia.  Rome  Univ.  (Italy). 

w  primary  bibliographic  entry  see  Field  05C. 


IANULA:  AN  ACCOUNT  OF  THE  HISTORY 
AND  DEVELOPMENT  OF  THE  LAGO  DI  MON- 
TEROSI,  LATIUM,  ITALY:  Xffl.  THE  HISTO- 
RY OF  THE  LAKE:  A  SYNTHESIS, 

Yale  Univ. ,  New  Haven,  Conn.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-05209 


LIMNOLOGICAL  STUDIES  IN  BELGIUM:  VH. 
TWO  PONDS  AT  NOTMEIR  (ANVERS 
PROVINCE).  A.  ENVIRONMENTAL  STUDY, 

Institut     Royal     des     Sciences     Naturelles     de 

Belgique,  Brussels. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-05214 


LIMNOLOGICAL  STUDIES  IN  BELGIUM:  VH. 
TWO  PONDS  AT  NOTMEIR  (ANVERS 
PROVINCE):  B.  PHYTOPLANKTONIC  CON- 
SIDERATIONS. C.  CONCLUSIONS, 

Institut     Royal     des     Sciences     Naturelles     de 

Belgique,  Brussels. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-05215 


CHARACTERISTICS  OF  THE  EPIDEMIOLOGY 
OF  DIPHYLLOBOTHRIASIS  IN  SOME  LAKE 
AREAS  IN  BURYATIA,  (IN  RUSSIAN), 

Institute   of  Medical   Parasitology  and  Tropical 

Medicine,  Moscow  (USSR). 

For  primary  bibliographic  entry  see  Field  05C. 

W72-05225 


AGE,  GROWTH  AND  CONDITION  OF  BLACK 
CRAPPIE,  POMOXIS  NIGROMACULATUS  (LE 
SUEUR),  IN  LEWIS  AND  CLARK  LAKE, 
SOUTH  DAKOTA,  1954  TO  1967, 

Ghana  Fish  Dept.,  Akosombo. 
C.  J.  Vanderpuye,  and  K.  D.  Carlander. 
Iowa  State  J  Sci.  45  (4):  541-555.  1971.  Illus. 
Identifiers:  Age,  Black,  Clark,  Condition,  Crap- 
pie,  Growth,  Lake,  Lewis,  Pomoxis-Nigromacu- 
latus,  South-Dakota. 

An  abundant  year  class  of  black  crappies 
developed  in  1956,  the  year  after  Lewis  and  Clark 
Lake  was  impounded.  No  difference  in  growth 
rate  of  male  and  female  crappies  was  noted. 
Growth  was  slow  compared  with  most  other 
waters  and  was  slower  the  1st  few  years  than  the  8 
to  10  yr  after  impoundment.  No  differences  were 
detected  in  length-weight  relationships  between 
samples  collected  in  different  areas  of  the  lake  nor 
between  sexes.  The  slope  of  the  length-weight 
relationship  was  more  often  above  3  than  below. 
Slopes  were  below  3  in  each  June  sample, 
probably  because  of  loss  of  weight  in  spawning  by 
the  larger  individuals.  The  slopes  did  not  increase 
in  July  and  Aug.  in  1960,  1961  and  1967  as  they  did 
in  the  other  years.  Average  condition  factors  were 
lower  in  1957,  1959,  and  1960,-Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-05264 


ACCLIMATIZATION  OF  THE  ISRAELI  CARP 
IN  LAKE  DOJRAN  (MACEDONIA),  YU- 
GOSLAVIA, 

Zavod  za  Ribarstvo,  Skoplje  (Yugoslavia). 

K.  Apostolski. 

Bamidgeh.  23  (1):  3-10.  1971.  Illus. 

Identifiers:  Acclimatization,  Carp,  Dojran,  Israeli, 

Lake,  Macedonia,  Nursery,  Ponds,  Yugoslavia. 

During  1958-1962,  the  carp  yield  of  Lake  Dojran 
showed  a  continual  decline.  To  raise  the  carp  yield 
and  vary  the  fish  population,  it  was  decided  in 
1961  to  initiate  planned  stocking  of  the  lake.  For 
this  purpose  spawning  and  nursery  ponds  were 
constructed  near  the  lake.  In  the  1st  year  the  local 
carp  was  stocked  in  the  lake,  but  gave  disappoint- 
ing results.  After  consultation  with  various  in- 
stitutes and  the  Fish  Disease  Laboratory  at  Nir- 
David  (Israel),  12-yr-old  breeder  carps  were 
brought  from  Israel  in  1964.  Since  1965  the  lake 
has  been  successfully  stocked  with  the  Israeli 
carp. -Copyright  1971 ,  Biological  Abstracts,  Inc. 


W72-05267 

21.  Water  in  Plants 


THE  FOOD  OF  THE  GRAYLING  THYMALLUS 
THYMALLUS    (L.)    OF    THE    RIVER    LUGG., 

HEREFORDSHIRE. 

Freshwater  Biological  Association,  Wareham  (En- 
gland). River  Lab. 
J.  M.  Hellawell. 

J  Fish  Biol.  3  (2):  187-197.  1971.  JJJus. 
Identifiers:    Crustacea,    Eggs,    England,    Food, 
Grayling,  Herefordshire,  Insect,  Larvae,  Lugg, 
Mollusks,  River,  Stomach,  Thymallus-Thymallus. 

The  examination  of  the  stomach  contents  of  253 
grayling  from  the  River  Lugg  has  provided  some 
evidence  of  a  possible  depression  of  feeding  ac- 
tivity during  the  summer  months.  The  diet  was 
varied  but  bottom  food  predominated,  especially 
insect  larvae,  Crustacea  and  molluscs.  Some  sur- 
face foods  were  taken  but  plant  material  was  rare- 
ly eaten.  Substrate  material,  detritus  and  debris 
and  even  large  pebbles  were  eaten,  mainly  in 
summer.  Most  seasonal  variations  in  diet  could  be 
related  to  variations  in  availability.  Fish  were  not 
eaten  but  cyprinid  and  salmonid  eggs  were  eaten  at 
the  appropriate  season.  In  general,  increasing 
amounts  of  larger  food  items  were  eaten  by  the 
older  grayling. -Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-04712 


CONTRJBUTION  OF  YOUNG  FISH  TO  TOTAL 
PRODUCTION  OF  FISH  IN  THE  RIVER 
THAMES  NEAR  READING, 

Food  and  Agriculture  Organization  of  the  United 

Nations,  Mexico  City. 

C.  P.  Mathews. 

J  Fish  Biol.  3(2):  157-180.  1971.  Illus. 

Identifiers:   Biomass,   England,   Fish,   Mortality, 

Production,  Reading,  River,  Thames,  Young. 

The  production  of  the  young  stages  of  four  species 
of  cyprinid  fish  in  the  River  Thames  was  esti- 
mated. From  the  time  when  underyearling  fish 
became  fully  vulnerable  to  the  special  fine  mesh 
net  used,  to  the  end  of  their  1st  yr,  production  is  39 
g/sq  m/year  compared  with  83.3  g  /sq  m/year  for 
fish  over  1-yr  old.  The  contribution  of  fecundity  to 
population  production  varied  widely,  from  6.1  to 
0.4  g/sq  m/year,  but  was  only  a  small  part  of  total 
production.  The  most  productive  part  of  the  popu- 
lation was  that  found  between  spawning  and  prior 
to  full  vulnerability  to  the  net.  Production  of  this 
part  of  the  population  could  be  estimated  only  in- 
directly and  was  found  to  be  58.6  g/sq  m/year.  In 
the  4  populations  studied  production  during  the  1st 
yr  of  life  was  66  to  73%  of  total  cohort  production 
in  1967  and  only  39  to  64%  in  1968.  Total  fish 
production  in  the  Thames  was  estimated  at  197  k 
cal/sq  m/year;  this  high  result  is  a  consequence  of 
the  very  high  densities  found:  up  to  96.9  fish/sq  m 
were  present  in  Aug.  1967.  Ten  km  of  the  Thames 
would  contain  about  54  million  fish  in  Aug.,  falling 
to  around  8  million  in  winter.  The  produc- 
tiombiomass  ratios  for  the  4  spp.  varied  from  1.1 
to  1.9  in  1967  and  from  0.7  to  2.0  in  1968.  Very 
heavy,  possibly  density  dependent,  mortality  oc- 
curs in  the  1st  yr  of  life;  the  annual  instantaneous 
mortality  rates  are  very  high,  ranging  from  6.4  to 
8.7.  Mortality  is  heaviest  during  the  1st  2  to  3  mo. 
after  spawning;  the  instantaneous  mortality  rates 
during  this  period  vary  from  4.0  to  7.3. -Copyright 
1971 ,  Biological  Abstracts,  Inc. 
W72 -04721 


INTRASEASONAL  CHANGES  IN  CALORIC 
CONTENT  OF  SOME  FRESHWATER  INVER- 
TEBRATES, 

Miami  Univ.,  Oxford,  Ohio.  Dept.  of  Zoology;  and 
Miami  Univ.,  Oxford,  Ohio.  Dept.  of  Physiology. 
Thomas  E.  Wissing,  and  Arthur  D.  Hasler. 
Ecology.  52(2):  371-373.  1971. 
Identifiers:  Caloric,  Daphnia,  Fish,  Fresh,  Glyp- 
totendipes-Sp,     Hyalella-Azteca,     Intra,     Inver- 
tebrates, Leptodora-Kindtii,  Predators,  Seasonal. 
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Intraseasonal  changes  in  caloric  contents  of  plank- 
tonic  cladocerans  (Daphnia  spp.  and  Leptodora 
kindtii),  amphipods  (Hyalella  azteca),  and 
chironomid  larvae  (primarily  Glyptotendipes  sp.) 
were  studied  in  1968.  Mid-summer  decreases  823, 
2117,  and  422  g-cal/g  dry  weight  were  observed  in 
the  Daphnia.  L.  kindtii.  and  H.  azteca,  respective- 
ly. Caloric  content  of  Daphnia  increased  again  dur- 
ing Aug.  and  early  Sept.  The  energy  content  of 
chironomid  larvae  increased  steadily  during  June 
and  July  and  then  declined.  The  low  value  (4899  g- 
cal/g  dry  weight)  occurred  on  9  Sept.  Variation  in 
energy  content  of  the  Daphnia  appeared  to  be  re- 
lated to  known  changes  in  population  numbers. 
The  influence  of  significant  changes  in  caloric  con- 
tents of  food  organisms  on  the  daily  ration  of 
predator  fish  species  is  discussed.— Copyright 
1971 ,  Biological  Abstracts,  Inc. 
W72-04722 


SOME  ASPECTS  OF  BIOLOGY  OF  THE  LONG- 
FIN  DACE,  A  CYPRINID  FISH  CHARAC- 
TERISTIC OF  STREAMS  IN  THE  SONORAN 
DESERT, 

Arizona  State  Univ.,  Tempe.  Dept.  of  Zoology. 
W.  L.  Minckley,  and  Willard  E.  Barber. 
Southwest  Natur.  15  (4):  459-464.  1971. 
Identifiers:     Behavior,    Biology,    Characteristic, 
Cyprinid,  Dace,  Desert,  Fish,  Longfin,  Sonoran, 
Spawning,  Streams. 

The  longfin  dace  spawns  over  a  prolonged  period, 
Dec.  through  July,  in  low-desert  streams,  utilizing 
saucer-shaped  depressions  in  sandy-bottomed, 
shallow  pools.  No  territoriality  is  evident.  Females 
enter  a  nest  area  to  be  serviced  by  one  or  more 
males  in  a  'chase  and  flurry'  type  of  spawning 
behavior.  The  species  is  highly  opportunistic, 
dispersing  rapidly  to  newly  flooded  stream  seg- 
ments in  periods  of  high  runoff.  It  is  capable  of 
persisting  for  an  amazing  period  of  time  in  desic- 
cating streams  through  various  behavioral  means. - 
-Copyright  1971 ,  Biological  Abstracts,  Inc. 
W72-04723 


REARING    THE    BAY    SCALLOP,    AEQUIPEC- 
TEN  IRRADIANS, 

Virginia  Inst,  of  Marine  Science,  Wachapreague. 
Michael  Castagna,  and  William  Duggan. 
Proc  Nat  Shellfish  Ass.  61 :  80-85.  1971.  nius. 
Identifiers:    Aequipecten-Irradians,    Algae,    Bay, 
Food,  Rearing,  Scallop,  Stimulus,  Thermal. 

A  irradians,  collected  from  various  bays  along  the 
Eastern  Shore  of  Virginia  and  from  Bogue  Sound, 
North  Carolina,  were  conditioned  and  spawned  in 
the  laboratory,  out  of  their  normal  sprawning 
period.  A  thermal  stimulus  of  21-27  deg  C  was 
used  to  stimulate  spawning,  and  larvae  set  in  10-19 
days  using  cultured  algae  as  food.  Juvenile  scal- 
lops were  held  in  plastic  trays  in  the  laboratory  for 
1  wk,  then  moved  to  outdoor  tanks  with  flowing, 
unfiltered  seawater.  They  remained  there  until 
they  were  about  2  mm  in  width,  then  moved  to 
plastic  screened  wooden  floats  in  the  field  where 
they  reached  an  average  minimum  market  size  (50 
mm)  in  12-13  mo.  Mortality  of  larvae,  early  post- 
set  scallops  and  adults  is  described.  The  bay  scal- 
lop appears  to  be  amenable  to  mariculture.  The 
biological  feasibility  of  rearing  bay  scallops  from 
egg  to  market  size  has  been  established.— Copy- 
right 1971 ,  Biological  Abstracts,  Inc. 
W72-04724 


THE  OYSTER  PRODUCING  POTENTIAL  OF 
PUGET  SOUND, 

Shellfish  Lab.,  Brinnon,  Wash. 

Ronald  E.  Westley. 

Proc  Nat  Shellfish  Ass.  61:  20-23.  1971.  Maps. 

Identifiers:     Floating,    Japan,    Method,    Oyster, 

Potential,  Producing,  Puget,  Sound,  Washington. 

An  evaluation  of  the  oyster  producing  potential  of 
Puget  Sound  reveals  that  a  sustained  annual 
production  of  up  to  6  billion  lb.  of  meat  may  be 
possible.  Production  at  this  level  is  based  upon 
using  the  methods  of  floating  culture  developed  in 


Japan  in  combination  with  the  tremendous  fertility 
and  food  producing  ability  of  Puget  Sound.— Copy- 
right 1971,  Biological  Abstracts,  Inc. 

W72-04725 


THE  ABERNATHY  SALMON  DIET, 

Bureau  of  Sport  Fisheries  and  Wildlife,  Longview, 

Wash.  Salmon-Cultural  Lab. 

Laurie  G.  Fowler,  and  Roger  E.  Burrows. 

Progr  Fish-Cult.  33  (2):  67-75.  1971. 

Identifiers:  Abernathy,  Diet,  Fish,  Meal,  Oncor- 

hynchus,  Salmon,  Vitamin. 

An  open  formula  dry  diet  has  been  developed  for 
salmon  (Oncorhynchus).  The  diet  can  be  made  in 
different  particle  sizes  ranging  from  a  starter 
granule  for  1st  feeding  fish  to  extruded  pellets  for 
larger  fish.  It  is  a  simplified  diet  containing  fish 
meal,  dried  whey  product,  cottonseed  meal,  wheat 
germ  meal,  a  vitamin  supplement,  and  soybean  oil, 
and  has  proved  to  be  both  nutritionally  adequate 
and  economically  feasible.— Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-04728 


PERCENTAGE  OF  SOLIDS  AND  LENGTH- 
-WEIGHT  RELATIONSHIP  OF  THE  OCEAN 
QUAHOG, 

National  Marine  Fisheries  Service,  Oxford,  Md. 

Biological  Lab. 

John  W.  Ropes. 

Proc  Nat  Shellfish  Ass.  61:  88-90.  IUus.  1971. 

Identifiers:     Arctica-islandica,     Length,     Ocean, 

Quahog,  Relationship,  Solids,  Weight. 

Percentage  of  solids  of  ocean  quahogs,  Arctica 
islandica,  were  determined  for  samples  taken  from 
offshore  Long  Island,  New  York.  Solids  averaged 
18.5%  for  clams  between  30  and  129  mm  in  shell 
length.  Dry  meat  weights  increased  most  rapidly 
between  clam  lengths  of  92-113  mm.  Calculated 
yields  of  bushel  quantities  are  given  for  2  areas  off 
Long  Island  and  New  Jersey  where  clams  are  plen- 
tiful.—Copyright  1971 ,  Biological  Abstracts,  Inc. 
W72-04744 


A  HYPOTHESIS  OF  ALTERNATION  OF  AGE 
OF  RETURN  IN  SUCCESSIVE  GENERATIONS 
OF  SKEENA  RIVER  SOCKEYE  SALMON  (ON- 
CORHYNCHUS NERKA), 

Fisheries  Research  Board  of  Canada,  Nanaimo 
(British  Columbia).  Biological  Station. 
H.  T.  Bilton. 

J  Fish  Res  Bd  Can.  28  (4):  513-516.  1971. 
Identifiers:  Age,  Alternation,  Egg,  Examination, 
Generations,    Hypothesis,    Oncorhynchus-nerka, 
River,  Salmon,  Scale,  Skeena,  Sockeye,  Succes- 
sive, Weight. 

Egg  weight  of  Scully  Creek  and  Lower  Babine 
River  O.  nerka  was  positively  correlated  with 
length  and,  usually,  age  of  the  female  parent.  Egg 
weight  was  positively  correlated  with  initial  size 
and  subsequent  growth  of  juveniles,  at  least  up  to 
3  mo.  of  age.  Examination  of  scales  indicated  ju- 
venile growth  in  the  lake  and  ocean  was  inversely 
related  to  age  at  maturity.  Hence  it  was  hypothes- 
ized that  the  larger  age  1 .3  sockeye  spawners  tend 
to  produce  progeny  that  mature  as  smaller  age  1.2 
fish,  which  in  turn  give  rise  to  progeny  that  mature 
as  larger  age  1.3  fish,  and  so  on;  an  alternation  in 
age  of  return  of  successive  generations  occurs. -- 
Copyright  1971 ,  Biological  Abstracts,  Inc. 
W72-04755 


PIGMENTATION  OF  BROOK  TROUT  (SAL- 
VELINUS  FONTINALIS)  BY  FEEDING  DRIED 
CRUSTACEAN  WASTE, 

Fisheries    Research   Board   of  Canada,   Halifax 

(Nova  Scotia).  Halifax  Lab. 

Akira  Saito,  and  L.  W.  Regier. 

J  Fish  Res  Bd  Can.  28(4):  509-512.  1971. 

Identifiers:   Brook,  Crustacean,  Dried,  Feeding, 

Fishery,      Pigmentation,      Salvelinus-Fontinalis, 

Trout,  Waste. 


Shrimp  and  crab  wastes  were  fed  to  yearling  brool 
trout  for  12  wk.  Diets  containing  20  and  309 
shrimp  waste,  20%  crab  waste,  and  0.0049 
canthaxanthin  were  compared  with  a  commercia 
trout  diet.  The  carotenoid  contents  of  the  flesh  am 
skin  were  highest  with  the  canthaxanthin-fed  fish 
but  the  20%  shrimp-waste-fed  fish  had  the  mos 
desirable  color  visually  within  the  feeding  perioc 
used.-Copyright  1971 ,  Biological  Abstracts,  Inc. 
W72-04756 


LICHEN  POPULATIONS  ON  ARID  SOU 
CRUSTS  AROUND  SHEEP  WATERINC 
PLACES  IN  SOUTH  AUSTRALIA, 

Adelaide  Univ.  (Australia).  Dept.  of  Botany. 

R.  W.  Rogers,  and  R.  T.  Lange. 

Oikos.  22  (1):  93-100.  1971.  DJus.  Maps.  Russiai 

summary. 

Identifiers:     Arid,     Australia,    Crusts,     Lichen 

Places,  Populations,  Pressure,  Sheep,  Soil,  South 

Stocking,  Watering. 

Lichen  populations,  which  encrust  and  stabilizi 
soil  surfaces  in  much  of  arid  Australia,  were  stu 
died  around  sheep  watering  places  in  2  large  pad 
docks  near  Whyalla,  South  Australia  In  quadra 
studies  24  taxa  occurred  on  the  soil  surface 
Frequency  data  for  many  species  reflected  tht 
relative  intensity  of  stocking  pressure  at  differen 
distances  from  the  watering  place.  Influence  anal 
ysis,  a  technique  derived  from  association  analy 
sis,  showed  that  many  significant  interactions  ex 
isted  in  the  distribution  of  species  in  the  quadrats 
The  spatial  distribution  of  the  interacting  specie; 
showed  that  many  of  them  were  influenced  ir 
similar  ways  by  stocking  pressure  and  watercourse 
conditions.  Others,  while  effected  by  slocking 
pressure,  were  not  influenced  by  watercourse  con 
ditions.  Stocking  pressure  caused  differentia 
destruction  of  species  populations  near  the  water 
ing  places.  Unlike  the  higher  vegetation,  the  sot 
crust  lichen  vegetation  has  no  species  which  are 
stimulated  to  greater  population  development  b> 
intense  stocking  pressure.  On  destruction  of  the 
original  lichen  crust  the  soil  surface  is  left  bare  - 
Copyright  1971 ,  Biological  Abstract,  Inc. 
W72-04790 


PROXIMATE  COMPOSITION  OF  FRESH 
WATER  FISH  GRASS  CARP,  PLNTIIS 
GONIONOTUS  AND  TILAPIA, 

Fish  Culture   Research  Training   Inst.,   Malacca 

(Malaysia). 

Y.  T.  Tan. 

Hydrobiologia.  37(2):  361-366.  1971. 

Identifiers:    Carp,    Composition,    Ctenopharyn- 

godon-Idellus,  Diet,  Fat,  Fish.  Grass.  Hydrilla- 

Verticillata-M,  Manihot-Utilissimus-D,  Minerals. 

Pennisetum-Purpureum-M,    Protein,    Proximate. 

Puntius-Gonionotus,  Tilapia. 

The  proximate  analyses  of  freshwater  fish  -  grass 
carp  (Ctenopharyngodon  idellus),  P.  gonionotus 
and  Tilapia  (male  hybrid)  are  compared.  Dried 
meals  from  eviscerated  freshwater  fish  contained 
57.36-75.92%  protein;  4.48-31.84%  fat  and  10.68- 
22.88%  ash.  The  results  indicate  that  Tilapia  had  a 
higher  fat  content  than  gonionotus  and  grass  carp, 
the  latter  having  the  lowest  fat  content  The 
reverse  is  true  for  protein,  ash  and  minerals  like 
Na,  P  and  K.  The  composition  of  grass  carp  feed- 
ing on  different  diets,  such  as  Hydrilla  verticillata. 
Napier  grass  (Pennisetum  purpureum)  and  tapioca 
leaves  (Manihot  utilissins)  indicated  only  a  slight 
difference  in  protein  content  but  a  significant  dif- 
ference in  fat  and  ash.  The  tabulated  results  sho* 
that  grass  carp  and  gonionotus  were  of  higher 
nutritive  value  when  compared  to  the  Tilapia- 
Copyright  1971,  Biological  Abstracts.  Inc. 
W72-05102 


THE  EFFECT  OF  WIND  ON  STOMATAL  APER 
TURE,  PHOTOSYNTHESIS,  AND  TRANSPIRA- 
TION OF  RHODODENDRON  FERRIGINEIM 
L.  AND  PINUS  CEMBRA  L., 

Utah  State  Univ.,  Logan.  Dept.  of  Range  Science. 
Martyn  M.  Caldwell. 
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mtralbl  Gesamte  Forstw.  87  (4):  193-201.  1970. 
us.  German  summary. 

entifiers:  Aperture,  Climatized,  Exchange,  Gas, 
lOtosynthesis,  Pinus-Cembra-G,  Rhododendron- 
rrugineum-D,  Stomatal,  Transpiration,  Tun- 
Is,  Wind. 

edlings  of  the  2  spp.  were  removed  from  their 
tural  sites  and  placed  in  climatized  wind  tunnels. 
'titration  porometer  measurements  of  stomatal 
erture  showed  that  wind  had  little  effect  on  the 
imates  of  Pinus  cembra  seedlings  which  grow  on 
nd-swept  ridges.  For  the  majority  of  individuals, 
posure  to  wind  induced  partial  closure  only  for 
mates  on  the  current  year's  flush  of  needles. 
)matal  aperture  determinations  for 
ododendron  ferrugineum,  which  grows  in  pro- 
ted  ravines,  demonstrated  a  rapid  and 
mounced  closure  of  all  stomates  at  very  low 
id  speeds.  Gas  exchange  measurements  in- 
ated  a  small  enhancement  of  transpiration  for 
cembra  at  low  wind  speeds  (up  to  3.5  m  sec-1). 
atosynthesis  was  unaffected.  At  higher  speeds 
i  to  8  m  sec-1)  both  photosynthesis  and  trans- 
ition were  mildly  suppressed.  Rhododendron 
dlings  reacted  to  slight  increases  in  wind  speed 
h  substantial  reductions  in  photosynthesis  and 
:n  greater  attenuation  of  transpiration.  The 
ponse  of  photosynthesis  and  transpiration  to 
id  speed  for  these  2  species  is  discussed  in 
pect  to  the  diffusion  resistances  for  plant  gas 
hange. -Copyright  1971,  Biological  Abstracts, 

2-05108 


TURAL  HYBRIDIZATION  AND  REPRODUC- 
!E  ECOLOGY  OF  TWO  TOAD  SPECIES  IN  A 
JTURBED  ENVIRONMENT, 

lois  State  Univ.,  Normal.  Dept.  of  Biological 

ence. 

iren  E.  Brown. 

ler  Midland  Natur.  86(1):  78-85.  1971. 

ntifiers:     Bufo-Valliceps,     Bufo-Woodhousei, 

turbed,    Ecology,     Environment,     Heterosis, 

bridization.    Natural,    Reproductive,    Species, 

id. 

dies  on  the  reproductive  ecology  of  Bufo  val- 
ps,  B.  woodhousei  and  their  natural  hybrids 
e  carried  out  at  a  fish  hatchery  in  Austin,  Tex- 
The  structural  arrangement  of  the  ponds  and 
vy  predation  on  the  toads  by  fish  hatchery  per- 
nel  made  the  area  a  highly  disturbed  environ- 
it  for  breeding  toads.  Interspecific  amplexed 
ings  made  up  8.8%  of  the  total  number  of  pairs 
erved.  Male  hybrids  were  estimated  as  com- 
ing 6.0%  of  the  total  number  of  adult  calling 
es.  Unusual  regulation  of  the  water  supply  to 
ponds  may  have  been  a  possible  cause  of  the 
iral  hybridization  by  affecting  breeding 
sons  and  breeding-site  utilization.  Spatial  isola- 

did  not  appear  to  be  completely  effective.  Size 
erence  was  not  an  isolating  mechanism  at  the 
:hery  although  size  discrimination  was  evident 

B.  valliceps  population  outside  the  hatchery, 
/alliceps  from  the  hatchery  were  much  larger 
i  those  from  the  surrounding  area.  The 
:hery  hybrids  did  not  show  heterosis  in  regard 
dull  size  although  hybrids  from  Louisiana  were 
irotic  in  this  character.-Copyright  1971, 
logical  Abstracts,  Inc. 
2-05117 


TER  STRESS  GRADIENTS  IN  PLANTS  AND 
L-ROOT  SYSTEMS, 

necticut    Agricultural     Experiment    Station, 

dsor.  Valley  Lab. 

primary  bibliographic  entry  see  Field  02G. 

!-05139 


HYSICAL  ANALYSIS  OF  DIURNAL  TEM- 
1ATURE  REGIMES  IN  CLEAR  AND  TURBID 
TER  LAYERS:  A  PROBLEM  IN  RICE  CUL- 
tE, 

imonwealth  Scientific  and  Industrial  Research 
anization,  Canberra  (Australia).  Div.  of  Land 
earch  and  Regional  Survey. 


For  primary  bibliographic  entry  see  Field  02D. 
W72-05144 


SOIL  MOISTURE  CONTENT,  TILTH,  AND 
SOYBEAN  RESPONSE  WITH  SURFACE  AND 
SUBSURFACE  DRAINAGE, 

Agricultural  Research   Service,   Wooster,   Ohio. 
Soil  and  Water  Conservation  Research  Div. 
For  primary  bibliographic  entry  see  Field  02G. 
W72-05145 


MOISTURE  AS  A  FACTOR  INFLUENCING  THE 
DISTRD3UTION  OF  TWO  SPECIES  OF  TER- 
RESTRIAL SALAMANDERS, 

Maryland  Univ.,  College  Park.  Dept.  of  Zoology. 

R.  G.  Jaeger. 

Oecologia.  6(3):  191-207.  1971.  EJus. 

Identifiers:      Distribution,      Factor,      Moisture, 

Plethodon-Cinereus ,     Plethodon-Richmondi-She- 

nandoah,  Salamanders,  Species,  Terrestrial. 

Plethodon  richmondi  shenandoah  occurs  in  at  least 
three  geographically  isolated  talus  slopes  in  She- 
nandoah National  Park,  Virginia,  each  surrounded 
by  a  continuous  population  of  Plethodon  c. 
cinereus  in  the  soil  outside  the  talus.  Distributions 
are  contiguous  but  largely  non-overlapping.  The 
talus  presents  a  much  drier  habitat  than  does  the 
surrounding  soil.  Four  experiments  were  designed 
to  test  the  responses  of  the  2  species  to  moisture 
and  substrate.  Although  shenandoah  lives  in  a 
habitat  generally  drier  than  that  of  cinereus,  both 
species  choose  the  wet  end  of  a  moisture  gradient 
and  do  not  differ  significantly  in  moisture 
preference.  When  given  choices  between  a  sub- 
strate of  rock  or  soil,  the  2  spp.  respond  similarly: 
neither  expresses  a  preference  when  both  sub- 
strates are  moist  and  both  choose  soil  over  rock  as 
the  substrates  dry,  showing  that  substrate 
preference  is  based  on  moisture  content  and  not 
texture.  A  3rd  experiment  demonstrates  that 
cinereus  suffers  significantly  greater  mortality  and 
loss  of  body  water  when  subjected  to  a  soil  sub- 
strate, since  the  latter  holds  moisture  longer.  Thus 
the  talus  most  likely  presents  a  greater  stress  of 
dehydration  to  salamanders  than  does  the  soil.  A 
4th  experiment  shows  that  when  forced  to 
dehydrate,  shenandoah  survives  longer,  loses  sig- 
nificantly less  body  water  per  hour,  and 
withstands  a  greater  loss  of  body  water  before 
death  than  does  cinereus.  The  conclusions  drawn 
are  that  cinereus  inhabits  areas  of  deep  soil  not 
due  to  a  preference  for  that  substrate  but  due  to 
the  requirement  of  a  moist  substrate,  and  it  cannot 
enter  the  talus  due  to  the  dry  conditions  there.  P.r. 
shenandoah,  neither  prefers  the  rocky  nor  the  dry 
conditions  of  the  talus  and  is  probably  excluded 
from  the  soil  by  the  presence  of  cinereus.  The  sur- 
vival of  shenandoah  in  the  talus  is  due,  at  least  in 
part,  to  its  ability  to  withstand  the  stress  of 
dehydration  for  a  longer  period  than  can  cinereus. - 
-Copyyright  1971 ,  Biological  Abstracts,  Inc. 
W72-05154 


CARBON  DIOXIDE  EXCHANGE  OF  A  TROPI- 
CAL RAIN  FOREST:  PART  I, 

Connecticut     Agricultural     Experiment     Station, 

New  Haven. 

For  primary  bibliographic  entry  see  Field  02B. 

W72-05167 


CARBON  DIOXIDE  EXCHANGE  OF  A  TROPI- 
CAL RAIN  FOREST:  PART  U, 

Cornell  Univ.,  Ithaca,  N.Y. 

For  primary  bibliographic  entry  see  Field  02B. 

W72-05I68 


SOCIAL  BEHAVIOUR  AND  PRODUCTION  OF 

AYU-FISH  IN  THE  RIVER  UKAWA  BETWEEN 

1955  AND   1969,   WITH  REFERENCE  TO  THE 

STABILITY    OF    ITS    TERRITORIALITY    (IN 

JAPANESE), 

Kyoto  Univ.  (Japan).  Faculty  of  Science. 

Hiroya  Kawanabe. 

Jap  J  Ecol.  20  (4):   144-151.  1970.  Illus.  English 

summary. 


Identifiers:  Algal,  Ayu-Fish,  Behavior,  Mortality, 
Plecoglossus-Altivelis,  Projection,  River,  Social, 
Stability,  Territoriality,  Ukawa. 

The  immigration  number  from  the  sea  in  spring, 
population  density,  body-length  distribution  and 
social  behavior  during  the  settling  season 
(summer)  of  Ayu-fish  (Plecoglossus  altivelis)  were 
investigated  from  1955  to  1969  in  the  River  Ukawa. 
The  population  density  varied  between  0.03  and 
5.5  individuals/m2,  but  the  natural  mortality  from 
spring  to  summer  was  stable  at  about  a  1/2  to  1/4. 
Social  behavior  was  changed  by  population  densi- 
ty and  growth  was  not  limited  directly  by  algal 
production  but  mediated  by  the  social  structure. 
When  overall  population  density  increased  4 
times,  territorial  structure  was  established  only  in 
certain  types  of  riverbed.  Territorial  structure  of 
Ayu  probably  evolved  as  a  self-regulatory 
process. --Copyright  1971,  Biological  Abstracts, 
Inc. 
W72-05176 


BIOLOGICAL      OBSERVATIONS      ON      SAR- 

DINELLA  AURITA:  A.  STOMACH  CONTENTS 

(IN  PORTUGUESE), 

Instituto  de  Pesquisas  da  Marinha,  Rio  de  Janeiro 

(Brazil). 

Rudolf  Barth. 

Publ  Inst  Pesqui  Mar.  043.  1-14.  1970.  Illus.  English 

summary. 

Identifiers:  Biological,  Copepoda, 

Coscinodiscinae,  Sardinella-Aurita,  Stomach. 

As  shown  by  results  of  studies  on  its  stomach  con- 
tent, pilchard  feeds  on  total  plankton  by  water  fil- 
tration through  its  branchial  apparatus.  There  was 
no  indication  that  it  could  chose  selected  objects 
of  plankton.  Agreement  between  results  of 
stomach  content  analysis  and  plankton  studies  in 
fishing  areas  is  shown  by  the  fact  that  composition 
differences  for  plankton  in  area  A  (area  north  of 
Cabo  Frio)  and  in  area  B  (area  between  Cabo  Frio 
and  Ilha  Grande)  are  perfectly  reproduced  in  stu- 
dies of  stomach  contents.  The  great  quantity  of 
Coscinoidiscinae  in  area  A  is  substituted  in  area  B 
by  great  amounts  of  Copepoda,  other  Crustacea, 
and  mainly  larval  forms.  This  compensation  effect 
is  perfect,  as  shown  by  the  excellent  coincidence 
of  fat  droplets  counts  in  both  areas. -Copyright 
1971 ,  Biological  Abstracts,  Inc. 
W72-05193 


STUDIES  ON  BOTTOM-LIVING  DIATOMS  OF 
A  FRESHWATER  FISH  POND, 

Central  Inland  Fisheries  Research  Inst.,  Cuttack 
(India).  Fisheries  Research  Station. 
C.  S.  Singh. 

J  Bombay  Natur  Hist  Soc.  67  (3):  443-452.  1970.  Il- 
lus. 
Identifiers:  Bottom,  Diatoms,  Fish,  Pond. 

Bottom-flora  of  ponds,  dominated  mainly  by 
diatoms  have  a  direct  bearing  on  the  production  of 
bottom  feeding  fishes,  since  they  form  the  food  of 
these  fishes  directly,  or  indirectly  through 
zooplankters  which  feed  on  the  algae.  They  also 
serve  as  indicators  of  the  soil  and  water  conditions 
at  the  bottom  of  the  water  body.  A  preliminary 
taxonomic  study  of  the  soil  diatom  flora  of  Kol- 
hapur  was  made  by  Gandhi  (1956).  In  view  of  the 
scanty  information  available  on  the  soil  diatom 
flora  of  ponds  in  India,  an  attempt  was  made  to 
study  the  diatom  flora  of  a  fish  pond  with  special 
reference  to  their  taxonomy  and  seasonal  fluctua- 
tion in  relation  to  certain  chemical  factors  of  bot- 
tom soil  and  water. -Copyright  1971,  Biological 
Abstracts,  Inc. 
W72-05221 


GERMINATION  RESPONSES  OF  THREE 
DESERT  GRASSES  TO  MOISTURE  STRESS 
AND  LIGHT, 

Carlos  R.  Tapia,  and  Ervin  M.  Schmutz. 
J  Range  Manage.  24  (4):  292-295.  1971.  Illus. 
Identifiers:  Arizona,  Bristle,  Cottontop-M,  Depth, 
Desert,  Eragrostis-Lehmanniana-M,  Germination, 
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Grass-M,  Grasses-M,  Lehmann,  Light,  Love, 
Moisture,  Plains,  Planting,  Setaria-Macrostachya- 
M,  Stress,  Trichachne-Californica-M. 

Lehmann  lovegrass  (Eragrostis  lehmanniana)  ap- 
peared very  susceptible  to  physiological  drought 
while  Arizona  cottontop  (Trichachne  californica) 
and  plains  bristlegrass  (Setaria  macrostachya) 
were  not  appreciably  affected  until  osmotic  ten- 
sions exceeded  12  atm.  Lechmann  lovegrass  was 
the  fastest  and  plains  bristlegrass  was  the  slowest 
to  germinate.  This  study  indicated  that  the  adapta- 
bility and  responsiveness  of  Lehmann  lovegrass  is 
due  to  its  ability  to  germinate  rapidly  whereas  the 
other  2  spp.  require  more  time  of  moisture  availa- 
bility. Lehmann  lovegrass  and  Arizona  cottontop 
appeared  adversely  affected  by  constant  darkness 
which  suggests  that  they  require  a  shallow  planting 
while  plains  bristlegrass  seemed  to  have  the  op- 
posite response,  which  suggests  that  it  requires  a 
deeper  planting— Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-05222 


THE  EFFECT  OF  EPIDERMAL  CELL  WATER 
POTENTIAL  ON  STOMATAL  RESPONSE  TO 
ILLUMINATION  OF  LEAF  DISCS  OF  VICIA 
FABA, 

Tel-Aviv  Univ.  (Israel).  Dept.  of  Botany. 
Z.  Glinka. 

Physiol  Plan.  24  (3):  476-479.  1971.  Illus. 
Identifiers:  Cell,  Cells,  Discs,  Epidermal,  Guard, 
Illumination,  Incipient,  Leaf,  Mannitol,  Osmotic, 
Plasmolysis,  Potential,  Pressure,  Stomatal,  Tur- 
gor, Vicia-Faba-D. 

Illuminated  leaf  discs  of  Vicia  faba  were  brought 
into  equilibrium  with  a  series  of  mannitol  solu- 
tions. The  width  of  stomatal  aperture  and  the 
osmotic  potential  of  guard  cells  and  epidermal 
cells  were  determined.  The  maximal  aperture  was 
obtained  when  epidermal  cells  were  at  about  in- 
cipient plasmolysis  and  any  increase  in  their  turgor 
pressure  brought  about  a  decrease  in  stomatal 
aperture.  These  findings  emphasize  the  im- 
portance of  epidermal  cells  in  determining  the 
width  of  the  stomatal  pore. -Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-05240 


RECOVERY  OF  PHOTOSYNTHESIS  IN  SUN- 
FLOWER AFTER  A  PERIOD  OF  LOW  LEAF 
WATER  POTENTIAL, 

Illinois  Univ.,  Urbana.  Dept.  of  Botany. 
J.  S.  Boyer. 

Plant  Physiol.  47  (6):  816-820.  1971.  Illus. 
Identifiers:  Desiccation,  Leaf,  Light,  Low,  Open- 
ing, Period,  Photosynthesis,  Potential,  Recovery, 
Roots,  Soil,  Stem,  Stomatal,  Sunflower-D. 

Photosynthesis  was  studied  in  sunflower  plants 
subjected  to  1-2  days  of  desiccation  and  then  per- 
mitted to  recover.  The  leaf  water  potential  to 
which  leaves  returned  after  rewatering  was  depen- 
dent on  the  severity  of  desiccation  and  the 
evaporative  conditions.  Under  moderately 
evaporative  conditions,  leaf  water  potential 
returned  to  predesiccation  levels  after  3-5  hr  when 
desiccation  was  slight.  Leaf  water  potentials 
remained  below  predesiccation  levels  for  several 
days  after  rewatering  when  leaf  water  potentials 
decreased  to  -13  to  -19  bars  during  desiccation. 
Leaf  water  potential  showed  no  sign  of  recovery 
when  leaf  water  potentials  decreased  to  -20  bars  or 
below  during  desiccation.  The  lack  of  full  recovery 
of  leaf  water  potential  was  attributable  to  in- 
creased resistance  to  water  transport  in  the  roots 
and  stem.  The  resistance  ultimately  became  large 
enough  to  result  in  death  of  the  leaves  because  net 
water  loss  continued  even  after  the  soil  had  been 
rewatered.  Measurements  of  photosynthesis  were 
made  at  high  light  intensities,  where  stomatal  aper- 
ture often  affects  photosynthesis,  and  at  low  light 
intensities,  where  the  photochemical  activity  of 
the  leaves  limits  photosynthesis.  Providing  leaf 
water  potentials  remained  above  -12  bars  during 
the  desiccation  period  and  returned  to  predesicca- 


tion levels  during  recovery,  photosynthesis  under 
both  low  and  high  light  paralleed  the  recovery  in 
leaf  water  potential  after  rewatering.  After  desic- 
cation to  leaf  water  potentials  below  -12  bars, 
recovery  was  incomplete  under  high  light  and 
could  be  attributed  to  lack  of  full  stomatal  open- 
ing. Lack  of  full  opening  persisted  for  3  days  and 
showed  no  sign  of  eventual  recovery  even  though 
leaf  water  potentials  recovered  fully.  Under  low 
light  however,  recovery  in  photochemical  activity 
was  complete  within  15  hr  after  desiccation  to  leaf 
water  potentials  as  low  as  -17  bars. --Copyright 
1971 ,  Biological  Abstracts,  Inc. 
W72-05243 


THE  INFLUENCE  OF  SOIL  MOISTURE  ON 
APPLE  ROOT  GROWTH  AND  ROOT:SHOOT 
RATIOS, 

J.  E.  L.  Cripps. 

J  Hort  Sci.  46(2):  121-130.  1971. 

Identifiers:       Apple-D,       Growth,       Irrigation, 

Moisture,  Ratios,  Root,  Shoot,  Soil,  Waterlogging. 

Moisture  stress,  fluctuating  soil  moisture  availa- 
bility and  waterlogging  during  the  summer  months 
all  reduced  growth  and  increased  root: shoot  ratios 
of  young  'Granny  Smith'  apple  trees  on  'Mailing 
Merton  115'  rootstocks.  Antitranspirants  did  not 
overcome  the  adverse  effects  of  fluctuating  soil 
moisture  availability  on  shoot  growth.  Some 
reduction  in  root  growth  was  also  brought  about 
by  moisture  stress,  and  since  roots  tended  to 
proliferate  less  in  dry  soil,  the  general  configura- 
tion of  the  root  system  was  changed.  Frequent  ir- 
rigation which  maintained  the  soil  at  field  capacity 
produced  the  largest  trees  on  MM.  115.  Trees  on 
seedling  rootstocks  were  comparatively  unaf- 
fected by  moisture  stress  or  by  waterlogging— 
Copyright  1971,  Biological  Abstracts,  Inc. 
W72-05246 


ANNUAL  CHANGES  IN  OSMOTIC  CONDI- 
TIONS AND  CARBOHYDRATE  CONTENTS  IN 
EAST-AFGHANISTAN  TREES  I.  QUERCUS 
BALOUT  GRIFFITH,  (IN  GERMAN), 
Bonn  Univ.  (West  Germany).  Pharmakog- 
nostisches  Institut. 
S.  W.  Breckle. 

Flora  (Jena).  160  (1):  43-59.  1971.  Dlus.  Map.  (En- 
glish summary). 

Identifiers:  Afghanistan,  Annual,  Carbohydrate, 
East,  Glucose,  Osmotic,  Quercus-Balout-D,  Raf- 
finose,  Sucrose,  Trees. 

The  2  study  localities  of  Quercus  balout  located 
near  the  western  limit  of  the  distributional  area  in 
eastern  Afghanistan,  were  climatically  charac- 
terized. The  locality  near  Charikar  was  within  ir- 
rigated land.  The  other  locality  at  the  Latahband- 
pass  is  one  of  the  last  natural  localities  of  this  oak 
near  Kabul.  The  annual  curves  of  the  potential 
osmotical  pressure  and  of  the  refractive  index  of 
cell  sap  were  highest  during  winter.  Sucrose  and 
glucose  in  leaves  and  bark  showed  distinct 
seasonal  variations,  which  were  similar  to  those  of 
middle  European  species.  The  minimum  starch 
and  the  maximum  sugar  content  during  winter 
were  correlated  with  the  occurrence  of  raf finose  in 
leaves  and  bark.  Near  the  western  limit  of  the 
range  the  winter  frost  conditions  seem  to  be  more 
important  than  drought  during  summer— Copy- 
right 1971 ,  Biological  Abstracts,  Inc. 
W72-05260 


INFLUENCE  OF  RATE  OF  FEEDING  AND 
BODY  WEIGHT  ON  PROTEIN  METABOLISM 
OF  BLUEGILL  SUNFISH, 

Arizona  State  Univ.,  Tempe.  Dept.  of  Zoology. 
Shelby  D.  Gerking. 
Physiol  Zooel.  44  (1):  9-19.  1971.  DJus. 
Identifiers:  Apparatus,  Bluegill,  Body,  Feeding, 
Kjeldahl,     Lepomis-Macrochims,     Metabolism, 
Protein,  Rate,  Sunfish,  Tenebrio-Molitor,  Weight. 

The  research  was  directed  at  the  general  problem 
of  fish  production  where  growth  is  of  primary  con- 


cern. Growth  of  the  bluegill  sunfish  (Lepon 
macrochirus)  of  different  sizes  was  determined 
feeding  larvae  of  Tenebrio  molitor  (mealworms) 
various  rates  in  laboratory  aquaria.  Growth  w 
defined  as  protein  accumulation,  and  an  N  balan 
method  was  used  to  partition  the  food  intake  ir 
its  various  uses.  A  total  of  59  specimens  of  weigl 
averaging  13.9,  27.0,  41.3, 68.9,  and  85.2  g  were  f 
from  20  to  30  days  in  individual  aquaria.  Most 
the  fish  were  taken  from  3  lakes  in  northern  In 
ana;  one  series  was  collected  in  the  southern  p 
of  the  state.  With  the  exception  of  1  series,  t 
aquaria  were  kept  in  a  temperature  control! 
room  at  24.5  C  with  12  hr  of  light.  The  meal  worn 
a  group  of  sample  fish  at  the  beginning  of  the  fee 
ing  period,  and  the  experimental  fish  at  the  end 
the  period  were  analyzed  for  N  content  with  t 
micro-Kjeldahl  apparatus.  Each  of  the  5  expe 
ments  yielded  a  linear  relation  between  N  retain 
and  N  consumed,  expressed  in  milligrams  of  N  [ 
day.  This  relation  held  for  fish  fed  above-  a 
below-maintenance  rations.  A  progressive  redi 
lion  in  the  rate  of  N  retention  in  relation  to  N  cc 
sumption  occurred  as  weight  increased.  An  ana 
sis  of  variance  indicated  that  the  regression  coef 
cients  differed  significantly  among  themselvi 
implying  an  influence  of  size  on  the  gross  efficic 
cy  of  protein  utilization  for  growth.  Size  also 
fluenced  the  partial  (net)  growth  efficiency  m< 
sured  as  protein.  The  amount  of  N  required 
maintain  equilibrium  under  the  conditions  of  t 
experiment  was  measured  as  the  x-intercept  of  t 
regression.  Maintenance  N  increased  as  weight 
creased,  with  1  exception.  The  y-intercept-t 
point  of  endogenous  N  excretion-followed  t 
same  general  trend  as  did  the  x-intercept.  Var 
tion  in  the  rate  of  N  retention  for  a  given  consum 
tion  rate  was  greater  than  desirable  and  was  . 
tributed  to  the  inability  of  obtaining  experimen 
animals  from  a  constant  source  with  the  sai 
nutritional  history.  The  present  results  are  CO 
pared  in  detail  with  those  that  have  appeared  in  t 
literature. -Copyright  1971,  Biological  Abstrac 
Inc. 
W72-05262 


GROWTH  OF  CHONDROSTOMA  NASUS  (LI 
NAEUS,  17S8)  IN  DUNAJEC  AND  RABA  ( 
THE  UPPER  VISTULA  RIVER  SYSTEM, 

Karlova   Universita,   (Czechoslovakia).    Lab. 

Ichthylogy. 

Karthigesu  Chitravadivelu. 

Vestn  Cesk  Spolecnosti  Zool.  35  (2):  85-91    19' 

Illus. 

Identifiers:  Chondrostoma-Nasi 

Czechoslovakia,  Dunajec,  Growth,  Poland,  Rab 

River,  System,  Upper,  Vistula. 

The  growth  of  C.  nasus  from  the  Dunajec  river 
the  vicinity  of  Roznow  and  the  Raba  river  (bo 
tributaries  of  the  Upper  Vistula  in  Poland),  » 
studied  using  scales  from  81  specimens  by  the 
Lees  method.  The  growth  rate  is  almost  the  sar 
up  to  the  3rd  yrof  life,  and  differs  markedly  duri 
the  later  years  of  life,  when  growth  in  Dunajec 
better.  Compared  with  15  localities 
Czechoslovakia,  growth  in  Dunajec  is  excell 
only  by  that  in  Orave  River  Valley  Reservo 
Growth  of  Chondrostoma  in  Dunajec-Roznow 
also  better  than  that  in  Dunajec  in  the  vicinity 
Lopuszna  and  the  San-upper  reaches  of  Polan 
but  lower  than  that  in  Vistula,  Pulawy.  Growth 
Raba  is  higher  than  that  in  San-upper  reach 
only— Copyright  1971 ,  Biological  Abstracts,  Inc. 
W72-05263 


FLOODED  MEADOW  COMMUNnTES.  A 
ANALYSIS  OF  PRODUCTTVTTY  IN  A  DF 
YEAR, 

Ceskoslovenska  Akademie  Ved,  Brno.  Botanicl 

Ustav. 

Jana  Jakrlova. 

Folia  GeobotPhytotaxon.  6(1):  1-27.  1971.  Mus. 

Identifiers:     Carex-Praecox-M,    Carex-Suzae-f 

Communities,  Dry,  Festuca-M,  Flooded.  Galiui 

Boreale-D.     Glyceria-M.     Grauola-Officinalis-1 

Growth,    Meadow,    Productivity.    Ratio,    Roc 

Rorippa-Sylvestris-D,  Serratula-D.  Shoot.  Year. 
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la  1967,  a  study  was  made  of  the  production  of  the 
following  4  selected  plant  communities  arranged  in 
in  ecological  series  according  to  moisture:  Ser- 
•atuleto-Festucetum  commutatae,  Gratiola  of- 
'icinalis-Carex  praecox-suzae  subass.  Galium 
>oreale,  Gratiola  officinalis-Carex  praecox-suzae 
iubass.  Rorippa  sylvestris;  and  Glycerietum  max- 
mae,  the  most  humid  member.  The  rate  of  aerial 
md  root  production,  root: shoot  ratio,  weight  ratio 
>f  various  plant  groups  to  the  dominant,  vertical 
itructure  of  the  vegetation,  and  ash  content  were 
letennined.  Primary  dry  matter  production  was 
ised  for  determining  the  values  of  growth  charac- 
eristics,  i.e.,  relative  growth  rate  and  productivi- 
y .-Copyright  1971 ,  Biological  Abstracts,  Inc. 
V72-05265 


ITUDIES  ON  CARP  NUTRITION:  m.  EXPERI- 
MENTS ON  THE  AFFECT  ON  FISH  YIELD  OF 
)IETARY  PROTEIN  SOURCE  AND  CONDEN- 
SATION, 

•ish  Culture  Research  Station,  Dor  (Israel). 
1.  Hepher,  J.  Chervinski,  and  H.  Tagari. 
lamidgeh.  23  (1):  11-37.1971. 
Jentifiers:  Carp,  Concentration,  Dietary,  Fish, 
v'utntion,    Protein,    Rate,    Sorghum-M,    Soy-D, 
Hocking,  Wheat-M,  Yield. 

?arps  were  fed  experimentally  on  protein-en- 
riched food  and  compared  with  controls  fed  on 
orghum  or  wheat.  Protein  enrichment  was  by  fish 
ileal  or  by  soybean  meal.  All  fish  fed  in  addition 
>n  natural  foods  in  the  carp  ponds.  At  low  stocking 
ates  there  was  no  significant  difference  in  the 
.eight  growth  of  experimental  fish  as  against  the 
ontrols,  but  there  was  greater  fat  accumulation  in 
he  controls,  and  protein  growth  was  more  marked 
ii  experimentals.  At  higher  stocking  rates,  where 
here  was  greater  demand  on  the  proteins  of  the 
latural  foods  and  of  the  sorghum  or  wheat,  the 
Towth  of  the  fish  was  greater  with  the  protein-en- 
iched  diets.  Fish  meal  gave  better  results  than 
oybean  meal.  Wheat  led  to  lesser  growth  than  did 
orghum. --Copyright  1971,  Biological  Abstracts, 
nc. 
V72-05266 


XOLOGY    AND    THE    REPOPULATION    OF 
ROUT  STREAMS, 

station    d'Hydrobiologie    Continentale,    Biarritz 

France). 

lobin  Cuinat. 

lull  Franc  Piscicult.  240  71-106.  1971.  Illus. 

identifiers:  Ecology,  Population,  Streams,  Trout. 

depopulation  or  maintaining  the  population  at  cer- 
ain  levels  involves  more  than  just  adding  fish  to 
tie  water.  Consideration  must  be  given  to  the 
cological  situation.  The  nutrition  in  the  water 
lust  be  able  to  support  the  fish  since  there  cannot 
e  too  many  predators  present,  and  too  many  fish 
annot  be  added  as  they  will  cannibalize  each 
ther.  The  age  and  life  stage  of  the  fish  to  be  added 
lust  be  considered.  The  natural  breeding  ability 
lust  also  be  taken  into  account  as  there  can  be  a 
anger  if  there  are  too  many  in  a  given  body  of 
'ater.  Other  ecological  considerations  are 
iscussed.-Copyright  1971,  Biological  Abstracts, 
nc. 
H2-05268 


ATURAL  HYBRIDS  OF  THE  AFRICAN 
TCHLID  FISHES  TILAPIA  SPIRLURUS  NIGRA 
ND  T.  LEUCOSTICTA:  A  CASE  OF  HYBRID 
PROGRESSION, 

ilasgow  Univ.  (Scotland).  Dept.  of  Physiology. 
[.  Y.  Elder,  D.  J.  Garrod,  and  P.  J.  P.  Whitehead. 
lolJLinnSoc.  3(2):  103-146.  1971.  Illus. 
ientifiers:  African,  Cichlid,  Ecological,  Fishes, 
lybrid,  Hybrids,  Introgression,  Natural,  Tilapia- 
eucosticta ,  Tilapia-Spilurus-Nigra. 

lybndizaiion  is  documented  between  2  spp.  of  T. 
pilurus  nigra  and  T.  leucosticta.  First  discovered 
i  a  rice  padi  at  Tebere  in  eastern  Kenya  (osten- 
*ly  stocked  only  with  T.  s.  nigra),  similar  hybrids 
'ere    later    found    in    Lake    Naivasha,    Kenya 


(stocked  inter  alia  with  T.  s.  nigra  and  T.  leucostic- 
ta). Hybrid  characters  are  examined  individually 
and  by  summation  as  a  hybrid  index.  Pond  and 
laboratory  crosses  indicate  that  hybridization  oc- 
curs readily  and  produces  at  least  partially  fertile 
hybrids.  Hybrid  introgression  appears  to  be  occur- 
ring in  the  Tilapia  populations  of  Lake  Naivasha. 
Ecological  features  of  the  natural  populations  of 
both  parental  species  and  of  the  hybrids  are  ex- 
amined with  particular  reference  to  habitat 
preferences  and  sex  ratios. -Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-05270 


LOCATION  OF  PELECUS  CULTRATUS 
SCHOOLS  IN  THE  SOUTHERN  BUG  AND 
DNIEPER  RrVERS, 

Adademiya  Nauk  URSR,  Kiev.  Instytut  Zoologii. 

A.  Y.  Shcherbukha. 

Gidrobiol  Zh.  7  (1):   18-22.  1971.  nius.  (English 

summary). 

Identifiers:  Bug  River,  Characters,  Distribution, 

Dnieper,   Growth,   Location,   Meristic,   Pelecus- 

Cultratus,  Rivers,  Schools,  Southern,  USSR. 

In  populations  of  P.  cultratus  (L.)  from  the  lower 
reaches  of  the  South  Bug  and  Dnieper,  sex  dif- 
ferences were  found  by  different  plastic  charac- 
ters. The  populations  differ  between  themselves  in 
some  plastic  and  meristic  characters  as  well  as  in 
some  biological  indices  -  fatness,  growth  rate  and 
distribution.  The  differences  indicate  that  South 
Bug  and  Dnieper  species  belong  to  isolated 
schools. -Copyright  1971,  Biological  Abstracts, 
Inc. 
W72-05271 


THE  DISTRIBUTION  OF  AQUATIC  COLEOP- 
TERA  IN  ANGLESEY, 

G.  N.  Foster. 

Entomol  Gaz.  22  ( 1 ):  47-54. 1 971 .  Maps. 
Identifiers:  Anglesey,  Aquatic,  Coleoptera,  Dis- 
tribution, Wales. 

Additional  records  of  species  from  this  portion  of 
Wales,  Great  Britain  are  presented.  The  distribu- 
tion of  the  species  is  largely  determined  by  water 
pH  rather  than  specific  geological  substrates. - 
Copyright  1971,  Biological  Abstracts,  Inc. 
W72-05272 


THE  MICROCLIMATE  OF  SIMULATED  BUR- 
ROWS OF  BANDICOTA  BENGALENSIS  (G 
AND  H.)  IN  CALCUTTA,  INDIA 
(RODENTIA:MURIDAE), 

World  Health  Organization,  Taipei  (Taiwan). 
Carl  J.  Mitchell. 

J  Med  Entomol.  8  (1):  61-67.  1971.  Illus. 
Identifiers:  Bandicota-Bengalensis,  Burrows,  Cal- 
cutta,   Climate,    Fleas,    India,    Micro,   Muridae, 
Rodentia,  Simulated. 

Diel  and  seasonal  climatic  changes  were  moni- 
tored in  simulated  burrows  of  B.  bengalensis  (G. 
and  H.)  and  at  .6  m  (2  ft)  above  ground  level  in  Cal- 
cutta from  March  1965  through  Feb.  1966.  There 
were  no  marked  differences  in  occupied  and  unoc- 
cupied burrows.  The  burrow  microclimate  was 
much  more  stable  on  a  diel  and  seasonal  basis  than 
was  the  climate  outside  the  burrows.  The  average 
relative  humidity  inside  the  burrows  was  89%  or 
greater  during  each  month  and,  as  a  result,  the 
average  vapor  pressure  deficit  inside  the  burrows 
never  exceeded  6.4  mm  of  Hg  during  any  month. 
Temperature  was  the  microclimatic  variable  most 
subject  to  change.  The  monthly  mean  temperature 
in  occupied  burrows  increased  14.6  deg  C  between 
Jan  and  June  1965.  The  possible  deleterious  effects 
of  this  temperature  increase  on  the  longevity  of 
fleas  inhabiting  natural  burrows  is  discussed. - 
Copyright  1971,  Biological  Abstracts,  Inc. 
W72-05273 


THE  DISTANCES  TRAVELLED  BY  DRIFTING 
INVERTEBRATES  IN  A  LAKE  DISTRICT 
STREAM, 

Freshwater    Biological    Association,    Ambleside 
(England). 
J.  M.  Elliott. 

Oecologia.  6(4):  350-379.  1971.  Illus. 
Identifiers:  Behavior,  Distances,  Drifting,  Inver- 
tebrates, Lake,  Mathematical,  Model,  Stream. 

The  distances  travelled  by  drifting  invertebrates  of 
18  taxa  were  investigated  at  sites  3  and  4  in  the 
Wilfin  Beck,  a  small  stony  stream  in  the  English 
Lake  District.  Fifty  invertebrates  of  the  same 
taxon  were  released  into  the  stream  at  increasing 
distances  upstream  from  a  large  net  which  caught 
all  invertebrates  drifting  downstream.  The  rela- 
tionship between  the  catch  in  the  net  (Yx)  and  the 
distance  from  the  release  point  to  the  net  (Xm)  was 
well  described  by  the  regression  equation:  Yx  = 
Ae-RX  where  R  is  the  constant  relative  rate  of 
return  of  invertebrates  to  the  bottom  of  the 
stream,  and  A  =  Y0  =  number  of  invertebrates 
released  at  each  point.  The  drift  distance  was  also 
investigated  by  blocking  the  total  drift  and  taking 
drift  samples  at  several  stations  downstream  from 
the  blockage.  Drift  rate  was  markedly  reduced  im- 
mediately below  the  blockage  and  then  gradually 
increased  downstream  until  it  was  similar  to  that 
recorded  before  blocking.  The  mathematical 
model  developed  from  the  detailed  experiments 
was  a  good  fit  to  the  results  of  the  blocking  experi- 
ments. The  behavior  of  the  drifting  invertebrates 
and  their  ability  to  return  to  the  bottom  are 
discussed.  From  the  results  of  the  present  study 
and  those  of  other  workers,  it  is  concluded  that  the 
mathematical  model  is  a  good  model  for  inver- 
tebrate drift.  The  implications  of  the  model  are 
discussed,  especially  the  relationship  between 
drift  rate  and  water  velocity,  and  the  proportion  of 
the  benthos  in  the  drift.-Copyright  1971,  Biologi- 
cal Abstracts,  Inc. 
W72-05274 


DIEL  PATTERNS  OF  AQUATIC  INVER- 
TEBRATE DRIFT  IN  STREAMS  OF 
NORTHERN  UTAH, 

Minnesota  Univ.,  St.  Paul. 
Thomas  F.  Waters. 

Proc  Utah  Acad  Sci  Arts  Lett.  46  (2):  109-130. 
1969.  Illus. 

Identifiers:  Acroneuria,  Aquatic,  Baetis,  Diet, 
Drift,  Gammarus-Lacustris,  Invertebrate,  Pat- 
terns, Plecoptera,  Rhyacophila,  Streams,  Trichop- 
tera,  Utah. 

Several  24-hr.  series  of  drift  sampling  were  carried 
out  in  8  small  mountain  streams  and  one  low- 
gradient  valley  stream  in  the  area  of  northeast 
Utah.  Daily  patterns  with  2  peaks  appeared  to  be 
the  typical  form  of  night-active  periodicities;  no 
relationship  between  the  secondary  peak  and 
moonlight  could  be  detected.  Ephemeroptera 
nymphs  constituted  the  major  component  of  the 
drift  in  almost  all  streams.  The  ephemeropteran 
genus  Baetis,  varying  in  species,  exhibited  marked 
night-active  drift  periodicities  in  all  streams.  Other 
species  of  mayflies  exhibited  night-active  drift 
periodicities  still  other  species,  though  abundant 
on  the  stream  bottom,  characteristically  did  not 
drift  appreciably.  Several  species  of  Plecoptera 
exhibited  night-active  periodicities,  although  some 
species  exhibited  no  tendency  to  drift.  Among  the 
Trichoptera,  one  species  exhibited  a  day-active 
periodicity  apparently  entrained  by  water  tem- 
perature, while  another  species  showed  a  night-ac- 
tive periodicity  entrained,  as  with  Ephemeroptera 
and  Plecoptera,  by  light.  The  predators,  Rhyaco- 
phila and  Acroneuria,  did  not  exhibit  appreciable 
drift.  In  the  valley  stream,  Gammarus  lacustris  did 
not  exhibit  a  drift  periodicity. -Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-05275 


AMPHIPODS  OF  THE  GENUS  GAMMARUS  IN 
THE  ARCACHON  BASIN,  (IN  FRENCH), 

P.  J.  Labourg,  S.  Pinkster,  and  J.  H.  Stock. 
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Field  02— WATER  CYCLE 
Group  21— Water  in  Plants 


Bijdr  Dier.  41  (1):  31-36  1971.  Maps.  English  sum- 
mary. 

Identifiers:  Amphipods,  Ant,  Arcachon,  Basin, 
Distribution,  Ecology,  France,  Gammarus,  Gam- 
marus-Aequicauda,  Gammarus-Duebeni,  Genus. 

Five  species  of  the  genus  Gammarus  were  found 
in  and  around  the  Basin  of  Arcachon 
(southwestern  France).  Short  notes  on  the  au- 
tecology  of  these  species  are  given.  Literature 
records  of  G.  duebeni  and  of  G.  aequicauda  from 
the  Basin  rest  on  confusion  with  other  species,  as 
is  proved  by  re-examination  of  the  original  materi- 
al and  by  renewed  sampling  on  the  localities  men- 
tioned in  the  Uterature. -Copyright  1971,  Biologi- 
cal Abstracts,  Inc. 
W72-05276 


ECOLOGY     OF     FRESHWATER     FISHES     IN 
AMAZONIA:  PRESENT  STATE  OF 

KNOWLEDGE  AND  FUTURE  PROBLEMS,  (IN 
GERMAN), 

Max-Planck-Institut    fuer    Limnologie    zu    Ploen 

(West  Germany). 

R.  Geisler,  H.  A.  Knoppel,  and  H.  Sioli. 

Naturwissenschaften.  58  (6):  303-311.  1971.  Illus. 

Maps.  English  summary. 

Identifiers:     Amazonia,     Commercial,     Ecology, 

Fishes,  Fresh,  Limnochemical,  Species. 

The  ecological  and  physiological  effects  of  ex- 
treme limnochemical  conditions,  prevalent  in 
many  of  the  Amazonian  waters,  on  the  very  rich 
fish  fauna  of  that  river  system  are  analyzed. 
Strong  morphological  differentiation,  especially  in 
the  dentition  of  cnaracoid  fishes,  may  be  related  to 
their  nutritional  biology  and  hence  to  the  cor- 
responding limnological  situation.  Temporary 
changes  in  the  chemistry  of  the  water  may  in- 
fluence the  biology  of  commercial  fishes  as  well.— 
Copyright  1971,  Biological  Abstracts,  Inc. 
W72-05277 


ON  THE  IMPORTANCE  OF  TEMPORARY 
POOLS  AND  THEIR  PROTECTION,  (IN  RU- 
MANIAN), 

Academia  R.S.R.,  Bucharest  (Rumania).  Institutul 
de  Biologie. 
Petru  Banarescu. 

Ocrotirea  Natur.  14  (2):  155-163.  1970.  Illus.  En- 
glish summary. 

Identifiers:  Frogs,  Invertebrates,  Pools,  Protec- 
tion, Salamanders. 

Temporary  ponds  serve  as  breeding  areas  for  frogs 
and  salamanders  and  as  habitat  of  several  inver- 
tebrate species.  The  author  believes  that  some  of 
the  ponds  should  be  preserved  for  maintaining 
some  of  these  animals. -Copyright  1971,  Biological 
Abstracts,  Inc. 
W72-05278 

2J.  Erosion  and  Sedimentation 


SHEET  EROSION  ON  INTERMOUNTAIN 
SUMMER  RANGES, 

Richard  O.  Meeuwig. 

US  Forest  Serv  Res  Pap  Int.  85.  1-25.  1970.  Illus. 
Identifiers:    Erosion,    Inter,    Mountain,    Ranges, 
Sheet,  Summer. 

Simulated  rain  was  applied  to  small  plots  on  7 
mountain  rangeland  sites  in  Utah,  Idaho,  and 
Montana.  Multiple  regression  equations  were 
developed  for  each  site  relating  the  resultant  ero- 
sion to  cover  characteristics,  soil  properties,  and 
slope  gradient.  The  magnitude  of  erosion  was 
found  to  be  dependent  primarily  on  the  proportion 
of  the  soil  surface  protected  from  direct  raindrop 
impact  by  plants,  litter,  and  (in  some  cases)  stone. 
Soil  organic  matter  favored  stability  of  fine-tex- 
tured soils,  but  apparently  increased  erodibility  of 
sandy  soils.  The  regression  equations  are 
presented  in  tabular  and  nomographic  form  to  aid 
in  the  assessment  of  potential  sheet  erosion  on 


sites  similar  to  those  studied.— Copyright   1971, 
Biological  Abstracts,  Inc. 

W72-04777 


CAUSES  OF  SPHEROIDAL  WEATHERING, 

Canberra   Coll.    of   Advanced   Education   (Aus- 
tralia). 
C.  D.  Oilier. 

Earth-Science  Reviews,  Vol  7,  No  3,  p  127-141, 
August  1971. 6  fig,  30  ref. 

Descriptors:  'Weathering,  Soil  formation,  Water 
chemistry,  Erosion,  Hydration,  Geochemistry. 
Identifiers:  'Spheroidal  weathering. 

Spheroidal  weathering,  in  which  concentric  shells 
completely  surround  a  corestone,  is  reviewed. 
After  a  brief  description  of  field  observations,  the 
many  suggested  causes  of  spheroidal  weathering 
are  discussed.  Hypotheses  proposed  involve  ex- 
pansion (produced  in  various  ways),  unloading, 
constant-volume  alteration,  Liesegang 

phenomena,  micro-cracks,  and  several  minor  or 
special-case   mechanisms.  The  term   'spheroidal 
weathering'  applies  to  several  different  features 
formed  in  different  ways.  (Knapp-USGS) 
W72-04794 


A  GEOCHEMICAL  DRAINAGE  SURVEY  AND 
ITS  IMPLICATIONS  FOR  METALLOGENESIS, 
CENTRAL  COAST  MOUNTAINS,  BRITISH 
COLUMBIA, 

Princeton  Univ.,   N.J.   Dept.  of  Geological  and 

Geophysical  Sciences. 

For  primary  bibliographic  entry  see  Field  02K. 

W72-04798 


COASTAL  SEDIMENTATION  OF  SOUTHEAST- 
ERN LAKE  MICHIGAN,  FD2LD  TRD?  GUD3E- 
BOOK, 

Western  Michigan  Univ.,   Kalamazoo.   Dept.  of 

Geology. 

W.  T.  Fox,  R.  T.  Kerhin,  R.  A.  Piccolo,  and  L.  J. 

Standing. 

Western  Michigan  University  Studies  in  Geology 

No  1,  November  13, 1970.  50  p,  12  fig,  14  ref. 

Descriptors:  'Sedimentation,  'Coasts,  'Lake 
Michigan,  'Surveys,  'Sediment  transport, 
Hydrologic  data,  Data  collections,  Sedimentology, 
Particle  size,  Sands,  Forecasting,  Water  levels, 
Beaches,  Water  circulation,  Currents  (Water), 
Sediment  yield. 

Ten  short  papers  contributed  by  5  students  at 
Western  Michigan  University  are  presented  con- 
cerning sedimentation  projects  in  the  coastal  areas 
of  southeastern  Lake  Michigan.  The  projects  in- 
clude: (1)  Time-Series  study  of  foreshore  zone  in  a 
non-tidal  environment;  (2)  sediment-topography 
relationships  in  the  inner-nearshore  zone;  and  (3) 
longshore  sediment  transport  near  Glenn, 
Michigan.  Coastal  areas  of  the  Great  Lakes  afford 
excellent  opportunity  for  studies  of  coastal  sedi- 
mentary environments.  This  is  particularly  the 
case  for  beaches  and  nearshore  zones.  The 
absence  of  appreciable  tides  actually  is  a  plus  fac- 
tor in  studying  sedimentary  processes.  It  enables 
one  to  consider  the  lakes  as  large  models  without 
having  the  scale  problems  of  laboratory  studies. 
Steadily  increasing  lake  levels  since  the  all  time 
recorded  lows  of  1963-64  have  caused  extensive 
coastal  erosion.  Levels  of  1969  approached  the 
highest  recorded  levels  and  caused  more  than 
20,000,000  dollars  in  property  loss  and  damage. 
Beach  studies  during  cycles  of  lake  level  changes 
can  aid  in  predicting  rates  or  erosion  and  accretion 
for  future  changes.  (Woodard-USGS) 
W72-04807 


ELECTION    MICROGRAPHS   OF   LAKE    KIN- 
NERET  SEDIMENTS, 

Hebrew  Univ.,  Rehovoth  (Israel).  Dept.  of  Soil 

Science. 

A.  Singer,  A.  Banin,  and  M.  Gal. 


Israel  Journal  of  Earth-Sciences,  Vol  20,  No  3,  | 
125-128,  1971.  7  fig,  Href. 

Descriptors:  'Sedimentology,  'Lakes,  'Electroi 
microscopy,  'Sediments,  Analytical  techniques 
Instrumentation,  Clays,  Particle  size,  Wate 
chemistry,  Ion  exchange,  Geochemistry. 

Electron  microscopy  techniques  were  used  to  ex 
amine  dredge  samples  of  recent  bottom  sediment 
from  Lake  Kinneret  in  Israel.  Lake  Kinneret  sedi 
ments  are  composed  of  organic  matter,  carbonate: 
and  silicates.  Most  of  the  silicates  are  in  the  forn 
of  clay  minerals,  which  comprise  more  than  602 
of  the  noncarbonates  over  more  than  one-half  o 
the  lake  bottom  area.  The  predominance  of  cla; 
sized  minerals  in  sediments  have  an  importan 
bearing  on  the  chemical  composition  of  the  in 
terstitial  waters.  Salinity  in  these  may  increase,  at 
effect  observed  in  many  fine-grained  sediment: 
and  attributed  to  the  behavior  of  ion-exchanginj 
clays  acting  as  semipermeable  membranes  tha 
concentrate  salts.  Furthermore,  mineral  equilibrii 
between  the  predominantly  montmorillonitic  clay: 
in  the  Kinneret  sediments  and  interstitial  wate: 
may  especially  affect  the  concentration  of  Si,  Mg 
and  K,  which  are  lattice  components  of  this  claj 
mineral.  (Woodard-USGS) 
W72-04810 


SOIL-DESICCATION    FEATURES    IN    SOUTH 
DAKOTA  DEPRESSIONS, 

South  Dakota  State  Univ.,  Brookings.  Dept.  ol 

Plant  Science. 

For  primary  bibliographic  entry  see  Field  02G. 

W72-04812 


MORPHOGENESIS  OF  GRANITIC  BOLLDEB 
SLOPES  IN  THE  MOJAVE  DESERT,  CALIFOR 
NIA, 

California  Univ.,  Berkeley.  Dept.  of  Geography. 
T.  M.  Oberlander. 

Journal  of  Geology,  Vol  80,  No  1 ,  p  1-20,  Januan 
1972.  14  fig,  1  tab,  39  ref. 

Descriptors:       'Geomorphology,       'Weathering, 
'California,    'Paleoclimatology,    Land    forming 
Erosion,  Joints  (Geology),  Deserts,  Topography. 
Identifiers:  Mojave  Desert  (Calif). 

In  the  western  Mojave  Desert,  current  weathering 
of  exposed  granitic  rocks  is  not  renewing  the 
boulder  mantles  characteristic  of  this  region 
Boulder  mantles  are  presently  disintegrating  to  ex- 
pose massive  outcrops  that  change  thereafter  only 
by  the  detachment  of  exfoliation  shells.  The  exist- 
ing boulders  were  originally  isolated  as  corestones 
by  subsurface  chemical  weathering  and  were  ex- 
posed by  the  stripping  of  a  thick  weathered  mantle 
formed  during  periods  of  greater  moisture  availa- 
bility. North  of  the  San  Bernardino  Mountains 
deep-weathering  profiles  characterized  by  brick 
red  surface  horizons,  rubefied  calcrete  crusts,  and 
the  presence  of  corestones  in  a  frus  matrix  are 
widely  encountered  beneath  basaltic  remnants 
having  radiometric  ages  in  excess  of  8  my.  The 
gradual  onset  of  aridity  during  the  later  Tertiary 
terminated  subsurface  weathering  and  accelerated 
surface  erosion,  bringing  about  the  massive  expo- 
sure of  Tertiary  corestones  and  the  joint-con- 
trolled Tertiary  weathering  front.  Slope  retreat  and 
pedimentation  occurred  here  in  the  presence  of  a 
soil  cover;  thus  the  extensive  granitic  pediments  of 
the  region  are  also  relict  forms  inherited  from  the 
Tertiary  landscape.  (Knapp-USGS) 
W72-04813 


PEAKING-STATION  LAYOUTS 

HIMALAYAN  RIVERS, 

Kishau  Dam  Planning  Div.,  Dehra  Dun  (India) 
For  primary  bibliographic  entry  see  Field  04A. 
W72-04875 
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WATER  CYCLE— Field  02 
Chemical  Processes — Group  2K 


RGANIC  CARBON  AND  NITROGEN  IN  THE 
IRFACE  SEDIMENTS  OF  LAKES  ONTARIO, 
RIE  AND  HURON, 

epartment  of  Energy,   Mines  and  Resources, 

urlington  (Ontario).  Canada  Centre  for  Inland 

aters. 

ar  primary  bibliographic  entry  see  Field  02H. 

72-05003 


ffects  of  siltation  and  coarser 
jdiments  on  distribution  and 
sundance  of  stream-inhabiting  in- 

:cts, 

aho  Univ.,  Moscow.  Water  Resources  Research 

St. 

>r  primary  bibliographic  entry  see  Field  05C. 
72-05024 


USD  STRESS  CRITERIA  IN  EOLIAN  SAND 
IANSPORT, 

luisiana  State  Univ.,  Baton  Rouge.  Coastal  Stu- 
bs Inst. 
A.Hsu. 

arnal  of  Geophysical  Research,  Vol  76,  No  36,  p 
84-8686,  December  20,  1971.  3  fig,  9  ref.  ONR 
W014-69-A-021 1-0  NR  388  002. 

:scriptors:  'Beach  erosion,  'Shear,  *Winds, 
'elocity,  'Sediment  transport,  Sands,  Sand 
ives,  Mathematical  studies,  Equations,  Data 
Uecuons,  Model  studies,  Particle  size,  Oceans, 
:aches,  Coasts, 
entifiers:  'Ecuadorian  beaches. 

ie  linear  relationship  between  shear  velocities 
d  wind  velocities  was  verified  from  field  data 
Uected  on  Ecuadorian  beaches  during  periods  of 
nd  transport.  From  these  data  a  Froude  number 
is  established  that  expresses  the  relationship 
long  wind  stress,  gravity  acceleration,  and  mean 
un  size  of  sand  particles.  The  rate  of  eolian  sand 
nsport  was  scaled  by  using  this  number.  The 
ncept  was  verified  by  available  field  and  wind 
inel  data.  The  equation  is  expressed  as  follows: 
=  K  f  cubed  where  q  is  the  rate  of  eolian  sand 
nsport,  K  is  the  eolian  sand  transport  coeffi- 
:nt  with  the  same  dimension  as  q,  and  f  is  the 
oude  number.  (Woodard-USGS) 
72-05037 


IE  MEASUREMENT  OF  SMALL  SOIL  DIS- 
ACEMENTS  ON  A  DUTCH  HILLSLOPE, 

chnische     Hogeschool,     Delft     (Netherlands). 

pt.  of  Civil  Engineering. 

r  primary  bibliographic  entry  see  Field  02G. 

72-05040 


NOTE  ON  INEXPENSIVE  TELEMETRY  OF 
VER  SEDIMENT  CONCENTRATIONS, 

ital  Univ.,  Pietermaritzburg  (South  Africa), 
r  primary  bibliographic  entry  see  Field  07B. 
72-05049 


I  INVESTIGATION  ON  SLOPE  EROSION  BY 
JLTWATER    OF    SNOW-PATCHES    IN    MT. 

iSSAN,  (IN  JAPANESE), 

inshu    Univ.,    Matsumoto    (Japan).    Dept.    of 

ography. 

ikoto  Kobayashi. 

U  Inst  Nat  Educ  Shiga  Heights.  8.  1-15.  1969.  II- 

■  English  summary. 

intifiers:     Erosion,     Gassan,     Japan,      Melt, 

Iches,  Rainfall,  Slope,  Snow,  Vegetation. 

lount  of  debris  flow  washed  down  by  meltwater 
s  very  small  (several  milligrams/half  a  liter  of 
ltwater)  without  distinction  of  types  of  vegeta- 
n  and  soil  on  the  slopes.  It  is  believed  that  the 
ion  of  slope  erosion  by  meltwater  is  slight, 
wever,  during  rainfall  the  amount  of  debris 
w  rapidly  increased  and  was  much  larger  on  the 
pes  of  no  vegetation  than  on  those  of 
Srophytic  vegetation  .-Copyright  1971,  Biologi- 
Abstracts.Inc. 
'2-05218 


2K.  Chemical  Processes 


METHODS    FOR    CHEMICAL    ANALYSIS    OF 
WATER  AND  WASTES,  1971. 

National  Environmental  Research  Center,  Cincin- 
nati, Ohio.  Analytical  Quality  Control  Lab. 
For  primary  bibliographic  entry  see  Field  05A. 

W72-04735 


POTASSIUM    FLUORIDE    -     A     REFERENCE 
STANDARD  FOR  FLUORIDE  ION  ACTrvrTY, 

Florida  Univ.,  Gainesville.  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  05A. 
W72-04741 


RECORDS  OF  WELLS,  DRILLERS'  LOGS,  AND 
CHEMICAL  ANALYSIS  OF  GROUND  WATER 
IN  GALVESTON  COUNTY,  TEXAS  1952-1970, 

Geological  Survey,  Austin,  Tex. 

For  primary  bibliographic  entry  see  Field  04B. 

W72-04795 


A  GEOCHEMICAL  DRAINAGE  SURVEY  AND 
ITS  IMPLICATIONS  FOR  METALLOGENESIS, 
CENTRAL  COAST  MOUNTAINS,  BRITISH 
COLUMBIA, 

Princeton  Univ.,   N.J.   Dept.   of  Geological  and 

Geophysical  Sciences. 

G.J.  Woods  worth. 

Economic  Geology,  Vol  66,  No  8,  p  1104-1120, 

December  1971. 11  fig,  4  tab,  31  ref. 

Descriptors:  'Sediments,  'Sampling, 

'Geochemistry,  'Distribution  patterns,  'Explora- 
tion, Mining,  Mineralogy,  Surveys,  Mapping,  Al- 
luvium. 

Identifiers:  'British  Columbia,  'Geochemical 
prospecting. 

Two  thousand  stream  sediment  samples  from 
3,300  square  miles  of  the  Central  Coast  Mountains 
of  British  Columbia  were  analyzed  for  Mo,  Cu, 
Zn,  and  cold-extractable  copper.  The  data  were 
grouped  according  to  the  lithologies  underlying  the 
drainage  basins,  and  the  distributions  and  inter- 
relationships of  the  trace  metals  were  examined 
using  cumulative  frequency  plots  and  simple 
statistical  methods.  Positive  correlations  between 
mean  Cu  and  Zn  contents  of  stream  sediment  sam- 
ples and  mean  specific  gravity  of  associated  plu- 
tonic  rocks  result  principally  from  variations  in  the 
mafic  mineral  content  of  the  plutonic  rocks.  Sam- 
ples containing  anomalous  metal  values  were  ob- 
tained from  streams  draining  most  known  skarn, 
massive  sulfide,  and  pegmatitic  deposits  in  the 
areas  sampled.  Relatively  simple  statistical 
techniques  are  useful  in  interpreting  geochemical 
prospecting  data  in  some  cases  where  more  so- 
phisticated techniques  cannot  usefully  be  applied. 
Reconnaissance  stream  sediment  surveys  in  the 
central  Coast  Mountains  are  useful  both  in 
prospecting  for  massive  sulfide  deposits  and  in 
metallogenic  studies.  (Knapp-USGS) 
W72-04798 


GEOCHEMICAL  MASS  BALANCE  AMONG 
LITHOSPHERE,  HYDROSPHERE,  AND  AT- 
MOSPHERE, 

Harvard     Univ.,     Cambridge,    Mass.    Dept.    of 
Geological  Sciences. 
Y.  -H.  Li. 

American  Journal  of  Science,  Vol  272,  No  2,  p 
119-137,  February  1972.  2  fig,  3  tab,  40  ref,  ap- 
pend. 

Descriptors:  'Sediments,         'Geochemistry, 

Weathering,   Erosion,   Stable  isotopes,   Oxygen, 
Oxidation,  Sedimentation,  Paleoclimatology. 
Identifiers:  'Geochemical  mass  balance. 

Total  sedimentary  mass  of  the  Earch  was  calcu- 
lated to  be  2.4  times  10  to  the  24th  power  by  a 
model  using  oxygen-mass  balance  relationships. 
Mean  residence  time  of  sediments  is  210  million 
years.  In  the  weathering  of  100  g  of  igneous  rock, 


about  1 13  g  of  sediments  is  produced.  The  relative 
weight  abundance  of  rock  types  obtained  from  the 
model  is  evaporite:  carbonate:  sandstone: 
shale  +  clay=2:15:12:71.  The  gross  distribution  of 
sedimentary  mass  as  a  function  of  age  observed 
today  cannot  give  a  definite  clue  to  the  degassing 
model  of  the  primary  volatiles  but  an  asymptotic 
degassing  model  is  preferred.  The  total  mass  of 
deep  oceanic  sediments  is  more  or  less  in  a  steady 
state  today,  with  a  mean  residence  time  of  sedi- 
ments in  the  ocean  of  170  million  years.  (Knapp- 
USGS) 
W72-04814 


WATER  CHEMISTRY  OF  THE  SANTA  CLARA 
VALLEY,  CALIFORNIA, 

Geological   Survey,    Menlo   Park,    Calif.    Water 
Resources  Div. 

R.  C.  Averett,  P.  R.  Wood,  and  K.  S.  Muir. 
Geological  Survey  Open-file  Report,  March  26, 
1971.  24  p,  1  fig,  7  tab,  18  ref. 

Descriptors:      'Groundwater,      'Water     quality, 

'Water    chemistry,     'Groundwater     movement, 

'California,    Trace    elements,    Water    analysis, 

Chemical  analysis,  Water  supply,  Water  users, 

Hydrogeology,  Percolation. 

Identifiers:  'Santa  Clara  Valley  (Calif),  Imported 

water. 

The  Santa  Clara  County,  California  Flood  Control 
and  Water  District  takes  delivery  of  imported 
water  which,  in  part,  is  percolated  and  stored  in 
the  groundwater  reservoir  of  the  Santa  Clara  Val- 
ley. The  District  has  the  responsibility  for  the  taxa- 
tion of  water  used,  and  for  insuring  that  the  im- 
ported water  is  adequate  for  municipal,  industrial, 
and  agricultural  uses.  Concentrations  of  minor  ele- 
ments present  in  the  waters  are  tabulated.  The 
feasibility  of  using  these  minor  elements  to  trace 
the  movement  of  water  percolated  into  the  ground 
is  discussed.  Water  within  the  Santa  Clara  Valley 
is  generally  a  calcium  or  magnesium  bicarbonate 
type.  However,  water  samples  collected  from  the 
Sacramento-San  Joaquin  system  at  Tracy,  Calif., 
were  predominately  a  sodium  chloride  type,  but 
there  is  a  seasonal  change  in  the  predominant  ions 
of  the  imported  water.  For  example,  in  September 
1965,  the  chief  ions  of  the  imported  water  were 
sodium  and  chloride;  in  June  1968,  they  were  sodi- 
um and  bicarbonate.  These  changes  are  not  sur- 
prising because  the  Sacramento  and  San  Joaquin 
Rivers  receive  considerable  irrigation-return 
water,  which  influences  the  concentrations  of  the 
predominant  ions.  (Woodard-USGS) 
W72-04835 


RECORDS  OF  WELLS,  SPRINGS,  AND  TEST 
BORINGS,  CHEMICAL  ANALYSES  OF 
WATER,  SEDIMENT  ANALYSES,  STANDARD 
STREAMFLOW  DATA  SUMMARIES,  AND 
SELECTED  DRILLERS'  LOGS  FROM  THE  LIT- 
TLE KANAWHA  RIVER  BASES  IN  WEST  VIR- 
GINIA, 

Geological  Survey,  Charleston,  W.  Va.  Water 
Resources  Div. 

For  primary  bibliographic  entry  see  Field  07C. 
W72-04841 


DETERMINATION  OF  TRITIUM  IN  WATER 
BY  THE  U.S.  GEOLOGICAL  SURVEY, 
DENVER,  COLORADO, 

Geological  Survey,  Denver,  Colo. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-04842 


DESCRIPTIONS  AND  CHEMICAL  ANALYSES 
FOR  SELECTED  WELLS  IN  THE  DOS  PALOS- 
-KETTLEMAN  CITY  AREA,  SAN  JOAQUIN 
VALLEY,  CALIFORNIA, 

Geological    Survey,    Menlo    Park,    Calif.    Water 

Resources  Div. 

G.  L.  Bertoldi,  and  R.  A.  LeBlanc. 

Geological  Survey  Open-file  Report,  1969.  24  p,  2 

fig,  3  tab,  1  ref. 
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Descriptors:  'Groundwater,  'Water  wells,  'Water 
analysis,  'Chemical  analysis,  'California,  Water 
chemistry,  Water  quality,  Aquifers,  Water  utiliza- 
tion, Water  supply. 
Identifiers:  'San  Joaquin  Valley  (Calif). 

Between  July  15  and  September  20,  1968,  water 
samples  were  collected  from  361  wells  in  the  Dos 
Palos-Kettleman  City  area,  California  for  chemi- 
cal analysis.  In  addition  to  tables  of  chemical 
analyses,  data  include  well  locations  and  well 
descriptions.  The  Dos  Palos-Kettleman  City  area 
is  in  the  central-western  part  of  the  San  Joaquin 
Valley,  south  and  east  of  the  MercedFresno  coun- 
ty line,  north  and  west  of  State  Highway  41,  east 
of  the  Diablo  Range,  and  west  of  the  San  Joaquin 
River,  Fresno  Slough  Bypass,  Fresno  Slough,  and 
Kings  River.  It  encompasses  about  1,350  square 
miles,  approximately  1,200  in  western  Fresno 
County  and  150  in  northwestern  Kings  County. 
(Woodard-USGS) 
W72-04843 


CONTRIBUTIONS  TO  THE  GENESIS  AND 
CLASSIFICATION  OF  MARSH  SOILS:  U.  ON 
THE  SULPHUR  METABOLISM  OF  MUDS  AND 
SALT  MARSHES,  (IN  GERMAN), 

Kiel  Univ.  (West  Germany).  Institut  fuer  Pflan- 

zenernaehrung  und  Bodenkunde. 

For  primary  bibliographic  entry  see  Field  02G. 

W72-04924 


RECURRENCE  RELATIONS  FOR  FDXST 
ORDER  SEQUENTIAL  REACTIONS  IN  NATU- 
RAL WATERS, 

Manhattan  Coll.,  Bronx,  N.Y.  Environmental  En- 
gineering and  Science  Program. 
For  primary  bibliographic  entry  see  Field  05B. 

W72-05027 


CATION  ADSORPTION  IN  ONE-DIME- 
NSIONAL FLOW  THROUGH  SOILS:  A  NU- 
MERICAL SOLUTION, 

Utah  State  Univ.,  Logan.  Dept.  of  Soil  Science 

and  Biometeorology. 

For  primary  bibliographic  entry  see  Field  02G. 

W72-05031 


EFFECT  OF  UPWELLING,  MIXING,  AND 
HIGH  PRIMARY  PRODUCTIVITY  ON  C02 
CONCENTRATIONS  IN  SURFACE  WATERS  OF 
THE  BERING  SEA, 

Alaska  Univ.,  College.  Inst,  of  Marine  Sciences. 
J.  J.  Kelley,  L.  L.  Longerich,  and  D.  W.  Hood. 
Journal  of  Geophysical  Research,  Vol  76,  No  36,  p 
8687-8693,  December  20,  1971.  7  fig,  14  ref.  ONR 
N00014-64-A0317-0O01AB  and  NSF  276-8024  and 
GD  27253. 

Descriptors:  'Carbon  dioxide,  'Mixing,  'Surface 

waters,   'Oceans,   'Sea  water,  Water  chemistry, 

Salinity,  Nitrates,  Chemical  analysis,  Sampling, 

Surveys. 

Identifiers:  'Bering  Sea,  Upwelling. 

Late  spring  and  early  fall  measurements  were 
made  of  carbon  dioxide  concentration  in  Bering 
Sea  surface  waters  north  of  Amukta  and  Samalga 
passes  in  the  eastern  Aleutian  Islands.  High  values 
of  C02,  N03-N,  and  salinity  were  accompanied 
by  low  oxygen  and  temperature  values.  All  the 
isopleths  of  these  parameters  give  evidence  of  ver- 
tically mixed  water.  Seasonal  variation  of  C02  in 
surface  waters  was  observed  particularly  in  areas 
of  low  vertical  mixing  and  high  productivity. 
(Woodard-USGS) 
W72-05038 


COMPLEXES    OF    HALLOYSITE    WITH    OR- 
GANIC COMPOUNDS, 

Otago  Univ.,  Dunedin  (New  Zealand).  Dept.  of 

Chemistry. 

R.  M.Carr,  and  H.  Chih. 

Clay  Minerals,  Vol  9,  No  2,  p  153-166.  December 

1971.  3  tab,  15  ref. 


Descriptors:        'Geochemistry,        'Mineralogy, 
'Clays,  'Water  of  hydration,  'Hydrates,  Organic 
compounds,  Analytical  techniques,  X-ray  diffrac- 
tion, Water  chemistry,  Chemical  reactions. 
Identifiers:  'Halloysite. 

More  than  twenty  new  organic  complexes  of  hal- 
loysite have  been  prepared  and  one  hundred  and 
twenty-seven  compounds  were  tested.  Results  are 
compared  with  those  of  earlier  studies  and  use  is 
made  of  recent  findings  concerning  particle 
morphology  and  interstratification  effects  to  in- 
terpret the  results.  The  compounds  which  form 
complexes  with  halloysite  are  polar.  Their 
molecules  usually  contain  two  functional  groups 
(preferably  -OH  and/or  -NH2),  are  relatively  small 
and  have  one  functional  group  per  two  carbon 
atoms,  but  do  not  usually  include  cyclic  or  aro- 
matic types.  The  best  explanation  of  the  existence 
of  these  metastable  complexes  lies  in  the  ability  of 
some  organic  molecules  to  form  hydrogen  bonds 
with  the  halloysite  structure.  (Woodard-USGS) 
W72-05043 


ESCA-THE  NEW  SPECTROSCOPY, 

Waterloo  Univ.  (Ontario).  Dept.  of  Chemistry. 
F.  W.  Karasek. 

Research/Development,  Vol  23,  No  2,  p  30-34, 
February  1972.  8  fig,  10  ref. 

Descriptors:  'Chemical  analysis,  'Spectroscopy, 
'Instrumentation,  'Analytical  techniques,  'Spec- 
trometers, X-ray  spectroscopy.  Reviews,  Evalua- 
tion. 
Identifiers:  'Electron  spectroscopy. 

Electron  spectroscopy  produces  a  high  resolution 
energy  spectrum  of  electrons  ejected  from  a 
molecule  after  interaction  with  a  monoenergetic 
beam  of  x-rays,  photons  or  electrons.  Each  ioniz- 
ing source  provides  a  different  type  of  spectrum, 
all  of  which  can  be  used  for  chemical  analysis. 
Although  historically  the  term  ESCA-electron 
spectroscopy  for  chemical  analysis-originated 
around  the  work  of  Siegbahn  and  his  associates, 
work  that  began  as  early  as  1946  and  came  to  prac- 
tical realization  in  1964,  the  term  has  now  come  to 
embrace  all  of  these  types  of  electron  spectrosco- 
py. Electron  spectroscopy  essentially  analyzes  the 
surface,  the  deepest  penetration  of  the  sample 
being  only  100  angstroms.  Data  aquisition  systems 
include  a  small  digital  computer  to  facilitate  con- 
trol of  the  spectrometer  and  to  store,  process  and 
display  the  data.  The  essential  components  of  the 
instrumentation  are  illustrated.  The  sources  used 
are  X-ray  tubes,  ultraviolet  generators  and  elec- 
tron guns.  In  each  case  the  aim  is  to  produce  a  very 
monochromatic  stable  beam  of  relatively  high  in- 
tensity. (Woodard-USGS) 
W72-05051 


SPECIFIC  CONDUCTANCE  MODEL  FOR 
NATURAL  WATERS  AND  SOIL  SOLUTIONS 
OF  LIMITED  SALINITY  LEVELS, 

California  Univ.,  Davis.  Dept.  of  Water  Science 

and  Engineering. 

For  primary  bibliographic  entry  see  Field  02G. 

W72-05053 


WATER  RESOURCES  DATA  FOR  WISCONSIN, 
1969:  PART  L.  SURFACE  WATER  RECORDS, 
AND  PART  2.  WATER  QUALITY  RECORDS. 

Geological      Survey,      Madison,      Wis.      Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-05094 


CATION  EXCHANGE  SELECTIVITY  OF  SOME 
CLAY-SIZED  MINERALS  AND  SOIL  MATERI- 
ALS, 

Wisconsin  Univ.,  Madison.  Dept.  of  Soil  Science. 

D.  L.  Dolcater,  E.  G.  Lotse,  J.  K.  Syers,  and  M.  L. 

Jackson. 

Soil  Science  Society  of  America  Proceedings,  Vol 

32,  No  6,  p  795-798,  November-December,  1968.  3 

fig,  6  tab,  20  ref. 


Descriptors:  'Cation  exchange,  'Montmorillor. 
Clay  minerals,  Clays,  Soil  physical  properties. 
Identifiers:  'Soil  clays.  Mica,  Vermiculite. 

Cation  exchange  selectivity  (CES)  values 
montmorillonite,  vermiculite,  biotite,  muscov 
and  micaceous  vermiculitic  clays  from  Triai 
and  Harpster  soils  were  determined  by  equilil 
tion  of  each  exchanger  with  a  mixed,  equinor 
solution  containing  two  competing  cations.  The 
tion  affinity  of  Na-saturated  materials  increase' 
the  order  K<Mg<Ca<Sr<Ba  for  montmonllo: 
and  the  soil  clays,  Mg<K<Ca<Sr<Ba  for  biot 
Mg<Ca<Sr<K<Ba  for  muscovite, 
K<Ba<Sr<Ca<Mg  for  vermiculite.  Sodium-si 
rated  micaceous  vermiculite  gave  a  K/Ca  C 
value  of  0.2,  whereas  K-saturated,  dried  vermi 
lite  gave  a  K/Ca  CES  value  of  0.4,  indicating  l 
the  large  number  of  interlayer  wedge  & 
produced  by  the  structural  collapse  in  K-satun 
and  dried  vermiculite  increased  the  selectivity 
K  ions.  Potassium-saturated  and  dried  musco' 
having  a  CEC  equal  to  the  similarly  treated  > 
miculite  gave  a  K/Ca  CES  value  of  4.0  compa 
to  0.4  for  the  vermicuhte,  suggesting  that  la 
charge  density  has  a  large  influence  upon  K  sel 
tivity.  The  higher  CES  values  for  muscovite  n 
tive  to  those  for  biotite  are  explained  by 
smaller  ditrigonal  holes  and  the  oblique  oriental 
of  hydroxyl  groups  in  the  muscovite  structi 
(Skogerboe-Colorado  State) 
W72-05127 


THE  EFFECT  OF  WATER  ACTIVITY  ON  I 
EXCHANGE  SELECTTVrTY  IN  CLAYS, 

Louvain  Univ.  (Belgium). 

For  primary  bibliographic  entry  see  Field  02G. 

W72-05135 


PROPERTIES  OF  SOME  NATURAL  WATE 
IN  A  TROPICAL  WET  FOREST  OF  COS 
RICA, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Ecol< 

and  Behavioral  Biology. 

J.  G.  McCoU. 

Bioscience.  20(20):  1096-1 100.  1970.  IUus. 

Identifiers:  Costa-Rica,  Forest,  Litter,  Natui 

Rainfall,  Soil,  Solution,  Stemflow,  Tropical. 

Rainfall,  throughfall,  stemflow,  litter  solution,  < 
solution,  and  drainage  water  were  sampled 
Costa  Rica  during  Nov.,  1969.  The  study  site  v 
in  a  tropical  lowland  wet  forest.  Concentrations 
Ca,  Mg,  Na,  Mn,  K,  H,  Fe,  HC03,  P,  and  N,  s 
pH  and  electrical  conductivity  were  determir 
for  bulked  samples  of  these  waters.  Conductivi 
pH,  and  rates  of  flow  of  water  at  a  number 
places  in  the  ecosystem  were  also  monitored  d 
ing  a  rainstorm.  Drainage  water  from  5  sour< 
had  characteristic  conductivities,  4  of  which  wi 
relatively  constant  over  the  study  period.  Th< 
conductivities  reflected  the  saturated  conditio 
of  the  study  period,  and  the  land-use  and  otl 
characteristics  of  the  watersheds.  The  data  i 
compared  with  those  for  other  forest  ecosyster 
from  both  tropical  and  temperate  regions. -Co) 
right  1971 ,  Biological  Abstracts,  Inc. 
W72-05194 


2L.  Estuaries 


THE  FOOD  AND  FEEDING  HABITS  I 
TTLAPIA  SPECDIS  IN  THE  LAGOS  LAGOON, 

Lagos    Univ.    (Nigeria).    School    of    Biologii 

Science. 

SO.  Fagade. 

J  Fish  Biol.  3  (2):  151-156.  Map.  1971 . 

Identifiers:  Competition.  Feeding.  Food.  Habi 

Lagoon,  Lagos,  Nigeria.  Species.  Tilapia.  Tilap 

Guineensis,  Tilapia-Mariae,  Tilap 

Melanotheron-Melanolheron. 

The  food  of  T.  mariae  (Boulenger),  T.  guineen: 
(Bleeker)  and  T.  melanotheron  melanotheron  (F 
pell)  were  investigated.  It  is  shown  the  T.  guinee 
sis  and  T.  m.  melanotheron  which  were  the  mc 


22 


WATER  CYCLE— Field  02 
Estuaries — Group  2L 


iundant  species  had  similar  food  habits.  The  in- 
nsity  of  feeding  of  both  species  and  the  possible 
impetition  for  food  between  them  are  discussed. - 
'opyright  1971,  Biological  Abstracts,  Inc. 

72-04705 


HE  DISTRIBUTION  AND  NET  PRODUCTIVI- 

r  OF  SUBLITTORAL  POPULATIONS  OF  AT- 

kCHED     MACROPHYTIC     ALGAE     IN     AN 

iTUARY    ON    THE    ATLANTIC    COAST    OF 

'AIN, 

jrham  Univ.  (England).  Dept.  of  Botany. 

ir  primary  bibliographic  entry  see  Field  05C. 

72-04766 


OLLUSKS  AND  BENTHIC  ENVIRONMENTS 
HILLSBOROUGH  BAY,  FLORIDA, 
ireau  of  Commercial  Fisheries,  St.  Petersburg 
:ach,  Fla.  Biological  Lab. 
hn  L.  Taylor,  John  R.  Hall,  and  Carl  H. 
aloman. 

5  Fish  Wildl  Serv  Fish  Bull.  68  (2):  191-202.  1971. 
us,  Maps. 

entifiers:  Bay,  Benthic,  Crassostrea-Virginica, 
ivironments,  Florida,  Hillsborough,  Mollusks, 
Uution. 

lalysis  of  benthic  mollusks  and  sediments  at  45 
itions  showed  that  the  diversity  and  abundance 
mollusks  was  affected  by  bottom  conditions 
lich  were  influenced  in  varying  degrees  by 
mestic  and  industrial  pollution  and  dredging. 
neteen  stations  had  no  living  mollusks,  18  sta- 
ns  had  1  or  more  of  the  4  mollusk  spp.  that  were 
^dominant,  and  8  stations  had  mollusks  well 
jresented  by  numerous  species  and  large  num- 
rs  of  individuals.  Stations  with  no  living  mol- 
;ks  were  termed  unhealthy,  and  others  were 
signated  marginal  or  healthy  on  the  basis  of  the 
>Uusks  present.  From  station  data,  isopleths 
[meeting  similar  areas  indicated  that  42%  of  the 
y  bottom  was  unhealthy,  36%  marginal,  and 
%  healthy.  Infrequent  occurrence  of  the  Amer- 
m  oyster  (Crassostrea  virginica)  further  suggests 
it  the  major  portion  of  Hillsborough  Bay  was 
iously  contaminated.  An  appendix  has  a 
ecklist  of  the  64  spp.  of  mollusks  collected  in  the 
y.--Copyright  1971,  Biological  Abstracts,  Inc. 
72-04772 


I  INTERSECTORAL  PROGRAMMING 
JDEL  FOR  THE  MANAGEMENT  OF  THE 
ISTE  WATER  ECONOMY  OF  THE  SAN 
ANCISCO  BAY  REGION, 

chnion-Israel  Inst,  of  Tech.,  Haifa.  School  of 

gineering. 

r  primary  bibliographic  entry  see  Field  05B. 

'2-04780 


LTY  GROUND  WATER  AND  METEORIC 
USHING  OF  CONTAMINATED  AQUIFERS 
WEST  VIRGINIA, 

vironmental  Protection  Agency,  Wheeling,  W. 

r  primary  bibliographic  entry  see  Field  05B. 
'2-04801 


SULTS  OF  A  FIELD  STUDY  USING  THE  3-A- 
5  DOPPLER  SHIFT  CURRENT  METER, 

in  Hopkins  Univ.,  Baltimore,  Md.  Chesapeake 

y  Inst. 

C.  Seitz. 

esapeake  Bay  Institute  Technical  Report  72 

:ference  71-6),  John  Hopkins  University,  Sep- 

lber  1971.  80  p,  28  fig,  9  tab,  8  ref,  2  append. 

i  083-016,  N00014-67-A-0163-0006(ONR). 

scriptors:  'Streamflow,  'Estuaries,  Tidal 
ters,  *Flow  rates,  'Current  meters,  Instrumen- 
ion,  Data  collections,  Hydrologic  data,  Water 
iperature,  Salinity,  Currents  (Water),  Winds, 
locity,  Waves  (Water),  Analytical  techniques, 
ntifiers:  'Doppler  current  meter,  'Patuxent 
uary  (Md). 


During  the  spring  of  1967  a  study  was  made  for  18 
days  with  the  3-axis  Doppler  shift  (acoustic)  cur- 
rent meter  in  the  Patuxent  Estuary.  Continuous 
measurements  of  3-dimensional  water  velocities 
were  obtained  in  fields  of  naturally  occurring  tur- 
bulence. The  meter  was  mounted  on  a  fixed  tower 
in  the  estuary.  The  measurements  (made  1 ,  2,  and 
3  meters  above  the  bottom  of  the  estuary)  were 
supplemented  with  data  concerning  the  vertical 
structure  of  temperature,  salinity,  and  currents  in 
the  estuary,  continuous  wind  speed  and  direction 
measurements,  and  in  some  instances  surface 
wave  measurements.  The  main  factor  in  limiting 
the  range  of  the  isotropic  energy  toward  lower 
wave  numbers  is  the  distance  to  the  boundary  for 
the  measurement  at  1  meter  and  density  stratifica- 
tion for  the  measurements  at  2  and  3  meters.  Rela- 
tionships between  the  constant  stress  layer 
parameters  are  compared  to  the  results  found  by 
others  in  the  atmospheric  boundary  layer.  A 
theory  is  put  forth  to  explain  the  vertical  velocities 
which  is  based  upon  the  effects  of  bottom  topog- 
raphy upon  mean  tidal  velocities.  (Woodard- 
USGS) 
W72-04817 


VOLUMETRIC,  AREAL,  AND  TDDAL 
STATISTICS  OF  THE  CHESAPEAKE  BAY 
ESTUARY  AND  ITS  TRIBUTARIES, 

Johns  Hopkins  Univ.,  Baltimore,  Md.  Chesapeake 

Bay  Inst. 

W.  B.  Cronin. 

Chesapeake    Bay    Institute    Special    Report    20 

(Reference    71-2),    Johns    Hopkins    University, 

March  1971.  135  p,  7  fig,  5  tab,  append. 

Descriptors:  'Estuaries,  'Bays,  'Water  measure- 
ment, 'Tidal  waters,  'Hydrologic  data,  Data  col- 
lections, Water  yield,  Volume,  Areal  cross-sec- 
tions. 

Identifiers:  'Chesapeake  Bay,  'Chesapeake  Bay 
tributaries. 

Areal,  volumetric,  and  tidal  statistics  for  the  Ches- 
apeake Bay  and  its  tributaries  include  cross-sec- 
tion areas,  surface  areas,  average  depths,  mean 
low  water  volumes,  hourly  intratidal  volumes, 
mean  high  water  volumes,  intertidal  volumes  as  a 
percentage  of  the  mean  high  water  volumes,  and 
accumulation  of  these  data  from  mouth  to  head 
and  from  head  to  mouth  of  all  tributaries  and  of 
the  Bay  proper.  These  are  given  for  each  nautical 
mile  of  the  estuarine  system  with  accumulations  at 
5  mile  segments  and  totals.  Tidal  statistics  are  re- 
lated to  a  common  reference  station,  Hampton 
Roads,  Virginia,  and  include  times  of  high  water, 
times  of  low  water,  durations  of  rise  and  fall,  and 
tidal  ranges,  for  each  five  mile  segment  of  the 
estuarine  system.  (Woodard-USGS) 
W72-04838 


ANNUAL  PHYTOPLANKTON  CYCLE  OF  THE 
CAPE  FEAR  RIVER  ESTUARY,  NORTH 
CAROLINA, 

Woods  Hole  Oceanographic  Institution,  Mass. 
Edward  J.  Carpenter. 
Chesapeake  Sci.  12(2):  95-104.  1971.  DJus. 
Identifiers:  Annual,  Blooms,  Cape,  Chrysophytes, 
Cyanophytes,  Cycle,  Estuary,  Euglenoid,  Fear, 
Flagellates,     Formula,     North-Carolina,     Phyto, 
Plankton,       River,       Shannon,       Skeletonema- 
Costatum. 

Monthly  phytoplankton  samples  were  taken  in  the 
lower  Cape  Fear  River  estuary  at  3  stations  from 
the  estuary  mouth  to  8  km  upriver.  Surface  salinity 
ranged  from  16  to  35%  near  the  estuary  mouth  and 
from  2  to  26%  8  km  upriver,  and  surface  water 
temperatures  ranged  from  4.5  C  in  Jan.  to  30.0  C  in 
July.  A  total  of  203  spp.  were  observed  in  the 
estuary,  consisting  of  134  diatoms,  25 
chlorophytes,  15  dinoflagellates,  9  cryptomonads, 
9  cyanophytes,  3  chrysophytes,  3  xanthophytes,  2 
haptophytes,  2  loricate  flagellates,  and  1  euglenoid 
flagellate.  The  phytoplankton  was  dominated  by 
the  diatom  Skeletonema  costatum,  which 
averaged  28.7%  of  the  total  cell  numbers  through 
the  year.  S.  costatum,  and  5  other  species  consist- 


ing of  2  diatoms,  1  cryptomonad,  1  dinoflagellate, 
and  1  loricate  flagellate,  were  the  major 
phytoplankters.  Average  cell  numbers  in  the  estua- 
ry were  1.69  x  10  to  the  6th  power  cells/liter,  and 
the  maximum  and  minimum  were  7.3  x  10  to  the 
6th  power  and  0.25  x  10  to  the  6th  power  cells/liter. 
The  major  population  bloom  was  in  May  and  June 
in  1969  and  appeared  to  start  in  Feb.  in  1970. 
Phytoplankton  species  diversity  was  calculated 
with  the  Shannon  formula  and  showed  greater 
average  diversity  at  the  mouth  of  the  estuary. ~ 
Copyright  1971,  Biological  Abstracts,  Inc. 
W72-04902 


A  TEN- YEAR  STUDY  OF  MEROPLANKTON  IN 
NORTH  CAROLINA  ESTUARIES:  ANNUAL 
OCCURRENCE  OF  SOME  BRACHYURAN 
DEVELOPMENTAL  STAGES, 

North  Carolina  Univ.,  Morehead  City.  Inst,  of 

Marine  Science. 

Austin  B.  Williams. 

Chesapeake  Sci.  12(2):  53-61. 1971. 

Identifiers:     Annual,     Brachyuran,     Callinectes- 

Sapidus,       Developmental,       Estuaries,       Hex- 

apanopeus-Angustifrons,  Mero,   North-Carolina, 

Plankton,  Rhitropanopeus-Harrisii,  Year. 

Seasonal  occurrence  of  brachyuran  developmental 
stages  is  predictable  in  meroplankton  collected  in- 
side the  barrier  islands  of  North  Carolina  near  in- 
lets and  along  longitudinal  transects  of  the  larger 
estuaries.  Nets  of  1  mm  mesh  employed  in  the 
sampling  program  limited  catches  to  larger  zoeae 
and  megalopae,  and  of  these  only  a  fraction  can  be 
identified  with  precision.  Callinectes  megalopae 
were  taken  in  every  month  of  the  year  and  through 
almost  the  entire  length  of  the  estuary.  Evidence 
indicates  that  this  post-larval  stage  is  active  in  sur- 
face waters  at  night,  contributing  substantially  to 
dispersal  of  the  species,  probably  C.  sapidus  in 
this  case.  Hexapanopeus  angustifrons  megalopae 
were  limited  to  the  warm  season  in  samples  from  a 
single  station  near  Beaufort  Inlet. 
Rhithropanopeus  harrisii  zoeae  and  megalopae 
were  distributed  abundantly  in  oligo-mesohaline 
waters  of  Neuse  and  Pamlico  Rivers.  Showing  no 
nocturnal  stratification,  the  stages  were  present 
continuously  from  June  to  Oct.  Megalopae  of  all 
these  species,  usually  considered  benthic  in  habit, 
are  readily  captured  in  surface  waters  at  night.-- 
Copyright  1971 ,  Biological  Abstracts,  Inc. 
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DAYLIGHT  INCUBATOR  ESTIMATES  OF  PRI- 
MARY PRODUCTION  IN  THE  MOUTH  OF  THE 
PATUXENT  RIVER,  MARYLAND, 

Maryland   Univ.,   Solomons.   Natural  Resources 

Inst. 

David  A.  Flemer,  and  Janet  Olmon. 

Chesapeake  Sci.  12(2):  105-110. 1971.  IUus. 

Identifiers:    Day,    Incubator,    Light,    Maryland, 

Mouth,      Patuxent,      Photosynthesis,      Primary, 

Production,  River. 

Ten  daylight  incubator  estimates  of  primary 
production  were  performed  at  the  mouth  of  the 
Patuxent  estuary,  Maryland,  during  the  warm 
season  of  1967.  Daytime  gross  and  net 
photosynthesis  ranged  from  1.10  to  3.75  and  -0.39 
to  2.57  g  C  m-2  respectively.  An  assumed 
photosynthetic  quotient  of  1.0  was  required  to 
usually  give  positive  estimates  of  24-hr  net  produc- 
tion based  on  changes  in  dissolved  02. 
Photosynthetic  output  per  unit  chlorophyll  a  was 
quite  uniform  from  100  to  16%  of  the  surface  in- 
solation. Efficiency  of  daytime  gross  integral 
photosynthesis  ranged  between  0.5  and  2.6%.- 
Copyright  1971 ,  Biological  Abstracts,  Inc. 
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EFFECTS  OF  PHOSPHORUS  MINING  WASTES 
ON  THE  GROWTH  OF  PHYTOPLANKTON  IN 
THE  PAMLICO  RIVER  ESTUARY, 

Woods  Hole  Oceanographic  Institution,  Mass. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-04906 
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STUDIES  ON  TELLINA  TENUIS  DA  COSTA: 
m.  ASPECTS  OF  GENERAL  BIOLOGY  AND 
ENERGY  FLOW, 

Marine  Lab.,  Aberdeen  (Scotland). 
Ann  Trevallion. 

J  Exp  Mar  Biol  Ecol.  7(1):  95-122.  1971.  Illus. 
Identifiers:  Biology,  Energy,  Flow,  Food,  Inver- 
tebrates, Phaeodactylum,  Plaice,  Plankton,  Preda- 
tor, Tellina-Tenuis. 

During  a  4-yr  study  of  food  chains  in  Lock  Ewe, 
west  Scotland,  the  bivalve  T.  tenuis  da  Costa  was 
studied.  Data  have  been  collected  for  2  popula- 
tions in  Loch  Ewe,  1  in  Firemore  Bay,  and  1  in  In- 
verasdale.  Another  population  in  nearby  Gruinard 
Bay,  was  also  sampled.  T.  tenuis  occurs  from  mid- 
tide  level  down  to  a  few  metres  below  low  water.  It 
lies  in  the  sand  at  a  depth  of  a  few  centimetres, 
generally  on  its  left  side.  The  inhalant  siphon  ex- 
tends vertically  into  the  water  column  while  faeces 
and  water  are  expelled  through  the  exhalant 
siphon  which  is  extended  into  the  sand  horizon- 
tally below  the  surface.  Food  is  probably  obtained 
mainly  from  the  sand-water  interface,  and  the 
siphons  do  not  normally  extend  far  above  the  sur- 
face. Experimentally,  low  02  content,  extremes  of 
temperature,  and  lack  of  food  may  stimulate  the 
inhalant  siphons  to  extend  further  into  the  water. 
At  low  tide  it  is  thought  that  Tellina  takes  in  in- 
terstitial water,  and  with  it  some  sand  grains.  Fil- 
tration rates  were  20-60  ml/h  for  animals  of  15-20 
mg  dry  weight,  giving  ingestion  of  at  least  250 
microgram  of  particulate  organic  matter  per  day  if 
active  filtration  occurs  during  50%  of  the  time.  Ox- 
ygen uptake  was  measured  over  the  natural  tem- 
perature range  throughout  the  year  and  6  mg 
02/g/day  has  been  suggested  as  a  mean  value  for 
the  year.  The  inhalant  siphons  are  preyed  upon  by 
0-group  plaice.  The  extent  of  predation  varied. 
Changes  are  partly  due  to  changes  in  the  relative 
density  of  predator  and  prey,  and  also  in  the 
abundance  of  other  prey  species.  Siphon  regenera- 
tion occurs  at  the  rate  of  about  0.3  mg/week.  The 
'condition'  (dry  flesh  weight  of  a  standard  animal) 
of  Tellina  from  the  3  beaches  shows  a  similar 
seasonal  pattern,  low  values  in  winter,  a  rise  in  the 
spring,  one  or  two  peaks  in  the  summer,  and  a  fall 
in  the  autumn  to  the  low  winter  values.  The  peaks 
are  largely  due  to  gonad  proliferation,  with  a  sud- 
den decrease  on  spawning.  The  'condition'  of  Tel- 
lina at  the  3  localities  has  improved  from  1967  to 
1968,  and  in  Firemore  has  improved  steadily  since 
1965.  The  seasonal  pattern  of  growth  follows 
closely  the  changes  in  temperature.  Northerly 
winds  may  have  an  adverse  effect  on  the  condition 
of  Tellina  in  Loch  Ewe  since  they  give  rise  to  a 
swell  and  so  to  sand  disturbance.  In  1968  there  was 
more  bright  sunshine  and  less  rain  than  in  the  three 
previous  years  and  this  may  partly  explain  the 
good  growth  and  condition  of  Tellina  in  that  year. 
Similarly,  high  rainfall  and  fewer  hours  of 
sunshine  may  have  had  an  adverse  effect  on  Tel- 
lina in  1967.  Heavy  mortalities  and  very  small 
recruitment  to  the  population  of  Tellina  in 
Firemore  Bay  have  resulted  in  a  decrease  in  popu- 
lation. A  table  shows  the  proportion  of  energy 
channelled  into  growth,  reproduction,  siphon 
regeneration,  and  respiration.  Factors  which  may 
affect  the  changes  in  production  of  the  Tellina 
population  in  Firemore  Bay  are  discussed,  and  the 
growth  efficiency  is  compared  with  published  data 
for  some  other  invertebrates.-Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-05112 


A  MODERN  EVAPORITE  DEPOSIT  IN  MEX- 
ICO, 

Scripps  Institution  of  Oceanography,  La  Jolla, 
Calif. 

Fred  B.  Phleger. 

Am  Assoc  Petroleum  Geol  Bull.  53  (4):  824-829. 
1969.  Illus.  Map. 

Identifiers:  Deposit,  Evaporite,  Mexico,  Organ- 
isms, Photosynthesis. 

Marine  evaporites  are  being  deposited  in  the  Ojo 
de  Liebre  Lagoon  area,  Baja,  California,  in  shal- 
low diked  basins  flooded  by  high  tides  from  an  ad- 
jacent lagoon.  Aragonite  is  deposited  in  the  brine 


pans  where  daytime  pH  is  high  because  of 
photosynthesis.  Halite  is  deposited  when  wind 
transports  brine  into  inner  basins,  and  most  of  the 
gypsum  is  intermediate  in  location.  Evaporites  and 
brine  support  a  very  large  standing  stock  of  organ- 
isms.--Copyright  1971 ,  Biological  Abstracts,  Inc. 
W72-05161 


CASPIAN  FAUNA  IN  THE  BLACK  SEA 
(BEYOND  THE  LIMITS  OF  FRESHWATER  RE- 
GIONS), (IN  RUSSIAN), 

Akademiya  Nauk  SSSR,  Moscow.  Institut  Biologii 

Vnutrennykh  Vod. 

F.  D.  Mordukhai-Boltovskoi. 

Gidrobiol  Zh.  6(6):  20-25.  1970.  English  summary. 

Identifiers:  Biomass,  Black  Sea,  Caspian,  Fauna, 

Fish,  Fresh,  Invertebrates,  Salinity. 

Six  spp.  of  invertebrates  and  13  spp.  of  fish  are 
identified  in  the  area  of  the  Black  Sea  with  normal 
salinity  (17-18%).  The  decrease  in  number  of  spe- 
cies and  in  biomass  with  salinity  increase  is  noted.- 
-Copyright  1971 ,  Biological  Abstracts,  Inc. 
W72-05162 


STUDIES  ON  THE  BIOLOGY  AND  CULTIVA- 
TION OF  THE  MANGROVE  OYSTER  IN 
TRINIDAD  WITH  NOTES  ON  OTHER  SHELLF- 
ISH RESOURCES, 

University   of   the   West   Indies,    St.    Augustine 
(Trinidad).  Dept.  of  Biological  Sciences. 
Peter  R.  Bacon. 

Trop  Sci.  12  (4):  265-278.  1970.  Illus.  Map. 
Identifiers:        Biology,        Crab,        Crassostrea- 
Rhizophorae,  Cultivation,  Fish,  Gastropods,  Man- 
grove,    Oyster,     Phyto,     Plankton,     Predators, 
Resources,  Shellfish,  Trinidad. 

The  mangrove  oyster,  Crassostrea  rhizophorae,  is 
an  important  commercial  shellfish  in  Trinidad  and 
other  parts  of  the  Caribbean,  although  little  work 
has  been  done  on  the  cultivation  and  exploitation 
of  this  species.  In  the  Caroni  Swamp,  Trinidad,  the 
present  methods  of  harvesting  natural  stocks  in- 
volve great  loss  of  immature  oysters  and  damage 
to  the  mangrove.  The  physical  conditions  appear 
suitable  for  rapid  oyster  growth  and  reproduction 
during  most  of  the  year,  with  small  variations  in 
temperature,  available  Ca  and  pH;  with  salinity 
between  0.4  to  3%  a  high  standing  crop  of 
phytoplankton,  strong  tidal  currents  and  a  small 
vertical  tidal  range.  Predators  include  fish,  gas- 
tropods, and  crabs,  but  do  not  cause  such  heavy 
losses  as  other  organisms  competing  for  space  on 
the  rhizophores.  The  oyster  can  be  cultivated  com- 
paratively easily  and  cheaply  using  cut  mangrove 
stakes.  The  open,  shallow  lagoons  appear  to  be 
suitable  areas  for  assembling  the  stakes.  On  the 
stakes  the  oysters  reach  marketable  size  in  about  4 
mo.  so  that  up  to  5  crops  can  be  taken  before  the 
stakes  need  replacing.  Removing  newly  settled 
spat  and  competing  organisms  from  established 
oysters  allows  them  to  attain  greater  sizes.  Inspec- 
tion of  the  oysters  and  harvesting  are  easier  with 
the  stake  cultivation  than  with  the  living  mangrove 
rhizophores. --Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-05172 


HYDROGRAPHIC  NOTES  ON  SOME 
PERIPHERAL  TRD3UTARD2S  OF  THE 
LAGOON  OF  FUSARO,  (IN  ITALIAN), 

Stazione  Zoologica  de  Napoli  (Italy). 

M.  Rigillo  Troncone. 

Pubbl  Sta  Zool  Napoli.  37  (3):  405-414.  1969.  Illus. 

English  summary. 

Identifiers:  Fusaro,  Hydrographic ,  Italy,  Lagoon, 

Peripheral,  Tributaries. 

Physicochemical  data  on  some  peripheral  fresh- 
water tributaries  of  the  brackish  water  lagoon  of 
Fusaro  are  reported.  Due  to  their  sluggish  flow, 
these  tributaries  do  not  seem  to  have  a  detectable 
influence  on  the  salinity  and  fertility  of  the 
lagoon.-Copyright  1971,  Biological  Abstracts, 
Inc. 
W72-05199 


A  STUDY  ON  THE  BRACKISH  WATER  TYI 
ON  THE  HAN  RIVER  ESTUARY  (IN  KOREAN 

Seoul  National  Univ.  (Republic  of  Korea).  De] 

of  Botany. 

Yung  Ho  Chung,  and  Jae  Hyung  Shim. 

Korean  J  Bot.  12  (3):  35-42.  1969.  Illus.  Maps.  E 

glish  summary. 

Identifiers:  Brackish,  Estuary,  Frequency,  Ha 

Phyto,  Plankton,  River. 

The  types  of  brackish  region  of  the  Han  Riv 
Estuary  with  respect  to  its  salinities  ai 
phytoplankton  are  studied.  Geomorphologicall 
the  Han  River  Estuary  is  the  drowned  river  vail 
type.  According  to  the  Venice  System,  t 
estuarine  extent  is  defined  from  the  lower  point 
Jollyu-ri  to  Palmi  Island.  As  a  whole  the  estuari 
region  is  mixo-haline  including  parts  from  olig 
haline  to  poly-haline.  In  standpoint  of  phytoplan 
ton  frequency,  the  frequency  of  freshwater  sp 
cies  is  high  in  the  upper  region  of  estuary  and  th 
of  marine  species  is  high  in  the  lower  region.  Tl 
rate  of  frequency  of  freshwater  species  is  invers 
ly  proportional  to  that  of  marine  species.  Tl 
frequency  of  some  typical  brackish  species  is  ve 
low  and  almost  similar  in  the  whole  region-Cop 
right  1971 ,  Biological  Abstracts,  Inc. 
W72-05203 


RESEARCH  ON  THE  LEVEL  OF  CHLORINn 
OF  THE  INTERSTITIAL  WATER  IN  THE  BE 
OF  THE  SLACK  RIVER,  (IN  DUTCH), 

Amsterdam   Univ.   (Netherlands).   Inst,   of  Ta 

onomic  Zoology. 

K.  Nooter,  and  F.  Liebreghts. 

BujdrDier.  41  (1):  23-30.  1971.  Illus.  Maps.  Englit 

summary. 

Identifiers:  Bed,  Chlorinity,  France,  Intersuuj 

River,  Slack. 

The  supposition  that  the  Slack,  a  river 
northwestern  France  discharging  directly  into  tl 
sea,  has  a  significantly  higher  chlorinity  in  its  bo 
torn  sediments  than  in  the  overflowing  river  wate 
is  confirmed.  A  device  to  take  samples  of  sedimei 
from  the  river  bottom  has  been  constructed  and 
described.  To  obtain  the  interstitial  water,  tl 
sample  is  simply  centrifuged.  A  peculi; 
phenomenon,  which  could  not  be  explained,  is  th: 
after  a  regular  decrease  of  the  interstitial  chlorin 
ties,  a  considerable  increase  (to  >  1.5%)  tak< 
place  at  a  distance  of  some  2  1/2  Km  from  tl 
mouth.  The  interstitial  chlorinity  in  the  estuanr 
part  of  the  river  proved  to  be  almost  constant,  n 
gardless  of  the  tidal  cycle-Copyright  197 
Biological  Abstracts,  Inc. 
W72-05211 


MOLLUSCA  AND  CLADOCERA  OF  THE  'VE 
GORIGEMBERG',  DYSTROPHIC  MARSHE 
OF  THE  CAMPINE  LLMBOURGEOISE, 

Institut     Royal     des     Sciences     Naturelles    d 

Belgique.  Brussels. 

E.  Leloup,  and  S.  Jacquemart. 

Bull  Inst  Roy  Sci  Natur  Belg.  46  (22):  1-16. 1970. 1 

lus.  Maps. 

Identifiers:      Belgium,      Campine,      Cladocen 

Dystrophic,        Gorigemberg,        Limbourgeoise 

Marshes,  Mollusca,  Vegetation. 

The  'Ven  Gorigemberg'  lies  0.6  km  northwest  o 
Pontfort.  The  marsh  occupies  an  isolated  depre; 
sion,  surrounded  by  fixed  dunes.  A  table  of  data  a 
to  the  chemical  composition  of  the  water  at  dil 
ferent  dates  is  given.  The  vegetation,  in  general,  i 
described.  Collection  notes  are  given  on  3  spp.  o 
mollusks  and  11  of  Cladocera.-Copyright  1971 
Biological  Abstracts,  Inc. 
W72-05212 


ECOLOGIC  OBSERVATIONS  ON  Al 
ESTUARINE  ENVIRONMENT  AT  FANNIM 
ATOLL, 

Hawaii  Univ.,  Honolulu.  Dept.  of  Zoology. 

Eric  B.  Guinther. 

Pac  Sci  25  (2):  249-259.  1971.  nius.  Maps. 
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WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION— Field  03 

Water  Yield  Improvement — Group  3B 


Identifiers:  Atoll,  Ecologic,  Environment, 
Estuarine,  Fanning,  Fauna,  Oxygen,  Pacific, 
Salinity,  Temperature. 

Salinity  variations  observed  in  an  inlet  and  tidal 
flat  on  Fanning  Atoll  ranged  from  7.8  to  42.3%. 
Water  temperatures  varied  from  25.1  deg  to  39.7 
deg  C.  Daytime  02  concentrations  indicated  that 
water  at  all  stations  sampled  was  supersaturated. 
There  are  numerous  inlets  and  tidal  channels  at 
Fanning  and  it  is  postulated  that  three  conditions 
are  important  in  producing  and  maintaining  an 
estuarine  environment  in  the  inlets.  These  condi- 
tions are  a  restricted  flow  of  water  between  the 
estuary  and  the  lagoon,  the  association  of  exten- 
sive tidal  flats  with  the  inlet,  and  an  intimate  con- 
tact with  the  Ghyben-Herzberg  lens  of  the  sur- 
rounding island  structure.  Although  distinct  physi- 
:al  regions  may  be  recognized  within  the  estuaries, 
[he  distribution  of  organisms  over  these  regions 
was  not  comparable  from  estuary  to  estuary.  Most 
}f  the  fauna  of  the  estuarine  environment  on  atolls 
appears  to  be  derived  from  euryhaline,  high  inter- 
tidal,  or  supratidal  species  of  the  lagoon.— Copy- 
ight  1971 ,  Biological  Abstracts,  Inc. 
W72-05213 


DISTRIBUTION  AND  ECOLOGY  OF  THE 
9ECAPODA  REPTANTIA  OF  THE  ESTUARINE 
IREA  OF  THE  RIVERS  RHINE,  MEUSE,  AND 
SCHELDT, 

Delta  Inst,  of  Hydrobiological  Research,  Yerseke 

Netherlands). 

W.  J.  Wolff,  and  A.  J.  J.  Sandee. 

Meth  J  Sea  Res.  5  (2):  197-226. 1970.  DJus.  Map. 

identifiers:    Carcinus-Maenas,    Decapoda,    Dis- 

ribution,  Ecology,  Eriocheir-Sinensis,  Estuarine, 

Heuse,        Netherlands,        Reptantia,        Rhine, 

Jithropanopeus-Harrisii,  Rivers,  Scheldt. 

rhe  distribution  and  ecology  of  24  spp.  of 
Decapoda  Reptantia  in  the  estuarine  part  of  the 
ivers  Rhine,  Meuse,  and  Scheldt,  in  the 
iouthwestern  part  of  The  Netherlands,  is 
liscussed.  A  few  species  are  common  offshore, 
>ut  a  larger  number  are  abundant  in  the  seaward 
eaches  of  the  estuaries  at  salinities  over  15%  CI. 
Jelow  this  value,  only  Carcinus  maenas  is  abun- 
lant  down  to  salinities  of  about  5%  CI.  In  still 
ower  salinities  the  alien  brackish-water  species 
Ihithropanopeus  harrisii  and  the  similarly  alien 
reshwater  species  Eriocheir  sinensis  occur.  These 
!  spp.  apparently  occupy  niches  that  were  empty 
>efore  the  present  inhabitants  were  imported  from 
ibroad.-Copyright  1971,  Biological  Abstracts, 
nc. 
V72-05220 


'HYTOPLANKTON  AND  HYDROGRAPHY  OF 
rHE  BAY  OF  CADIZ  IN  1969,  (IN  SPANISH), 

nstituto    de    Investigaciones    Pesqueras,    Cadiz 

Spain). 

:or  primary  bibliographic  entry  see  Field  05A. 
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1YDROGRAPHIC  RESEARCH  STUDIES  OF 
:ORONA  DEL  LAGO  FUSARO  (NAPLES),  (IN 
TALIAN), 

Naples  Zoological  Station  (Italy). 

iaria  Rigillo  Troncone. 

loll  Pesca  Piscicolt  Idrobiol.  24  (2):  265-284.  1969. 

Uus.  (English  summary). 

dentifiers:      Algae,      Corona-Del-Lago-Fusaro, 

lydrographic,  Invertebrates,  Italy,  Minerals,  Na- 

les,  Oxygen,  Temperature,  Vertebrates. 

ome  pools  at  the  peripheral  southern  side  of  the 
rackish  lagoon  of  Fusaro  are  described,  with 
ome  notes  on  their  fauna  and  flora.  These  pools 
re  irregularly  connected  with  the  lagoon  on  one 
ide,  and  with  seasonal  freshwater  flow  of  inter- 
littent  springs  on  the  land  side.  Temperature  is 
trictly  related  to  air  temperature.  Salinity  depends 
lostly  on  seasonal  rhythm  which  is  low  in  winter 
nd  high  in  summer,  due  to  strong  evaporation, 
'itrites    and    phosphates    were    found    in    trace 


amounts.  02  distribution  shows  the  most  striking 
characteristics  of  these  stations,  due  mostly  to  ac- 
cumulation of  huge  masses  of  algae.  Relative  02 
concentrations  are  normally  high,  which  explains 
the  survival,  even  in  extreme  environmental  con- 
ditions, of  some  species  of  invertebrates  and  ver- 
tebrates entering  the  pools  from  the  lagoon  at  high 
tide  and  remaining  trapped  in  them  for  a  long  time. 
pH  is  strictly  related  to  02  distribution.-Copyright 
1971 ,  Biological  Abstracts,  Inc. 
W72-05255 


EXPERIMENTAL  STUDY  OF  THE  FORMA- 
TION OF  A  POPULATION  ON  LOOSE 
GROUND  FROM  MEROPLANKTONIC  LAR- 
VAE, (IN  FRENCH), 

Centre  d'Oceanographie,  Marseille  (France).  Sta- 
tion Marine  d'Endoume. 
For  primary  bibliographic  entry  see  Field  07B. 
W72-05256 


A  CONTRIBUTION  TO  THE  KNOWLEDGE  OF 
REPRODUCTION  DN  THE  OYSTER,  CRASSOS- 
TREA  ANGULATA  (LMK.),  IN  THE  ESTUARY 
OF  THE  GUADALQUIVHt,  (IN  SPANISH), 

Institute    de    Investigaciones    Pesqueras,    Cadiz 

(Spain). 

Emilio  Pascual. 

Invest  Pesq.  34  (2):  477-498.  1970.  DJus.  English 

summary. 

Identifiers:        Crassostrea-Angulata,        Estuary, 

Guadalquivir,     Oyster,     Reproduction,     Setting, 

Spain,  Spawning. 

Seasonal  gonadal  changes  and  time  of  setting  of  C. 
angulata  (Lmk.)  were  studied  in  the  Guadalquivir 
estuary,  South-Atlantic  coast  of  Spain.  Spawning 
and  setting  periods  extend  from  July  to  Dec.  In 
1968  setting  took  place  in  2  waves,  in  Aug  and 
Nov-Dec,  of  which  the  latter  was  heavier,  with 
water  temperature  varying  between  16  and  18  deg 
C.  In  contrast,  during  1969,  the  major  setting  took 
place  in  Sept.  It  seems  that  a  drop  in  water  tem- 
perature, down  to  13  deg  C,  in  the  middle  of  Nov, 
caused  the  setting  failure. -Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-05257 


EXPERIMENTAL  STUDD2S  ON  ADAPTATION 
TO  SALINITY  SHOWN  BY  THE  DIFFERENT 
RACES  OF  THE  THREE-SPINED 

STICKLEBACK         (GASTEROSTEUS         ACU- 
LEATUS  L.),  (IN  GERMAN), 
Manfred  Gutz. 

Gesamten  Hydrobiol.  55  (6):  845-894.  1970.  (En- 
glish summary). 

Identifiers:  Adaptation,  Consumption, 

Gasterosteus-Aculeatus,  Gasterosteus-Aculeatus- 
Leiurus,  Gasterosteus-Aculeatus-Semiarmatus, 
Gasterosteus-Aculeatus-Trachurus,  Oxygen, 

Races,  Salinity,  Stickleback,  Three-Spined,  Thy- 
roid. 

Three  races  of  G.  aculeatus  were  studied.  The 
form  trachurus  lives  in  cold  salt  waters.  Where 
larger  rivers  allow  migration  inland,  this  form  un- 
dertakes a  vernal  anadromous  spawning  migration. 
The  form  leiurus  is  characteristic  of  fresh  waters 
near  the  coast,  though  it  penetrates  far  inland  in 
large  river  systems.  Sticklebacks  of  the  form 
semiarmatus  also  are  marine.  All  3  forms  are 
distinguishable  morphologically.  The  3  forms  were 
studied  in  relation  to  their  adaptation  to  salinity  by 
measurement  of  the  amino  acid  pool  of  the 
muscles  and  by  their  consumption  of  02.  No  fun- 
damental difference  was  observed  between  the 
forms  trachurus  and  semiarmatus.  Both  adapted  to 
seawater  by  increased  active  transport,  as  shown 
by  their  increased  consumption  of  02.  The  form 
leiurus  adapted  by  increasing  the  amino  acid  pool, 
and  showed  no  increased  consumption  of  02.  Dur- 
ing breeding,  trachurus  and  semiarmatus  per- 
formed the  same  as  leiurus.  The  level  of  the  amino 
acid  pool  was  lowered  by  thyroxin  and  increased 
the  02-consumption.  It  also  accelerated  gonadal 
development.  The  forms  trachurus  and  semiar- 


matus reach  maturity  about  4  wk  earlier  than  leiu- 
rus suggesting  that  the  thyroid  activity  of  trachu- 
rus and  semiarmatus  is  greater  than  that  of  leiu- 
rus.-Copyright  1971 ,  Biological  Abstracts,  Inc. 
W72-05259 


03.  WATER  SUPPLY 
AUGMENTATION 
AND  CONSERVATION 

3B.  Water  Yield  Improvement 


DETECTION  OF  A  CHANGE  EM  RUNOFF  BY 
AN  ANALYSIS  OF  DAILY  FLOWS, 

Department  of  Natural  Resources,  Quebec. 
For  primary  bibliographic  entry  see  Field  02 A. 
W-72  04846 


ESTIMATED  SUBSIDENCE  IN  THE  RAYMOND 
BASIN,  LOS  ANGELES  COUNTY,  CALIFOR- 
NIA, FOR  A  POSTULATED  WATER-LEVEL 
LOWERING,  1970-2020, 

Geological  Survey,  Sacramento,  Calif. 

For  primary  bibliographic  entry  see  Field  04B. 

W72-04823 


DEVELOPMENT  OF  COLD  CLOUD  SEEDING 
TECHNOLOGY  FOR  USE  IN  PRECIPITATION 
MANAGEMENT, 

Utah  State  Univ.,  Logan.  Coll.  of  Engineering. 
C.  F.  Chappell,  J.  E.  Fletcher,  G.  W.  Reynolds,  W. 
N.  McNeil,  and  R.  Campbell. 

Available  from  NTIS,  Springfield,  Va.  22151  as 
PB-202  204-Price  $3.00  paper  copy.  Utah  Water 
Research  Laboratory  Report  PRWG80-2  June 
1971.  98  p,  63  fig,  12  tab,  6  ref.  Bur.  of  Reclam 
Contract  No  14-06-D-6820. 

Descriptors:  *Cloud  seeding,  *Weather  modifica- 
tion, *Artificial  precipitation,  'Silver  iodide,  *U- 
tah,  Mountains,  Cloud  physics,  Aircraft, 
Methodology,  Meteorology,  Data  collections, 
Water  yield,  Instrumentation. 
Identifiers:  *Wasatch  Mountains  (Utah). 

Airborne  cloud  seeding  experiments  were  con- 
ducted for  two  winter  seasons  for  increasing  the 
water  supply  in  the  Wasatch  Mountains  in  Utah.  A 
positive  seeding  effect  was  accomplished  within 
and  on  the  periphery  of  the  designated  target  area. 
Project  designs,  procedures,  and  problems  en- 
countered are  summarized.  Data  processing,  edit- 
ing, analysis,  procedures,  and  computer  programs 
are  described.  Hydrologic  and  climatological  sup- 
port studies  are  presented.  (Woodard-USGS) 
W72-04836 


HYDROMETEOROLOGY  IN  PRECIPITATION 
MANAGEMENT, 

Bureau  of  Reclamation,  Denver,  Colo. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-04866 


A  REVDXW  OF  INTER-REGIONAL  AND  INTER- 
NATIONAL WATER  TRANSFER  PROPOSALS, 

Western  States  Water  Council,  Portland,  Oreg. 
For  primary  bibliographic  entry  see  Field  06B. 
W72-04883 


PARTIAL  SOLUTIONS-THE  OUTLOOK, 

Bureau  of  Reclamation,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  06B. 
W72-04890 


ALTERNATIVES  IN  WATER  MANAGEMENT, 

California  Univ.,  Berkeley.  Dept.  of  Sanitary  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  06B. 
W72-04893 
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Field  03— WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION 
Group  3B — Water  Yield  Improvement 


COMMENTS  ON  THE  CATCHMENT  EXPERI- 
MENT TO  DETERMINE  VEGETAL  EFFECTS 
ON  WATER  YIELD, 

Georgia     Univ.,     Athens.     School     of     Forest 
Resources. 
John  D.  Hewlett. 

WaterResourBuU7(2):  376-381, 1971. 
Identifiers:     Catchment,     Determine,     Vegetal, 
Water,  Yield. 

Managers  and  policy  makers  are  forced  to  decide 
what  combinations  of  vegetal  cover  and  land  use 
best  favor  water  yield  beofre  the  scientific  com- 
munity has  fully  agreed  on  some  of  the  salient 
aspects  o  the  problem.  This  has  led  to  considerable 
confusion  in  the  minds  of  land  managers  in  many 
regions  of  the  world  and  may  continue  to  do  so  for 
some  time.  The  catchment  experiment  remains  the 
surest  way  to  furnish  each  region  with  practical 
knowledge  of  local  vegetation-water-yield  rela- 
tions.-Copyright  1971,  Biological  Abstracts,  Inc. 
W72-04954 


EFFECT  OF  ELIMINATION  OF  VEGETATION 
ON  STREAM  WATER  QUANTITY  AND  QUALI- 
TY, 

Forest  Service  (USDA),  Durham,  N.H.  Northeast- 
ern Forest  Experiment  Station. 
R.  S.  Pierce,  J.  W.  Hornbeck,  G.  E.  Likens,  and  F. 
H.  Bormann. 

IASH-UNESCO-Symposium  on  the  Results  of 
Research  on  Representative  and  Experimental 
Basins,  Wellington  (N.Z.),  p  311-328,  December 
1970.  5  fig,  3  tab,  20  ref. 

Descriptors:  'Clear-cutting,  'Herbicide  treatment, 
'Water  yield,  'Water  yield  improvement, 
Hydrologic  year,  'Water  chemistry,  'Water  quali- 
ty, 'Snow  melt,  Hydrologic  equations, 
Ecosystem,  Stream  flow,  Ion  exchange,  Water 
analysis,  New  Hampshire. 

Identifiers:  'Reducing  evapotranspiration, 
'Streamflow  yield,  'Nutrient  loss  via  stream, 
'Amount  and  timing,  High  flow,  Hubbard  Brook 
Experimental  Forest  (N  H). 

An  experiment  to  determine  the  magnitude  of 
possible  increases  of  water  yield  and  resultant 
changes  in  water  quality  was  conducted  at  the 
Hubbard  Brook  Experimental  Forest.  The  objec- 
tives were  to  determine  the  effect  of  vegetation 
removal  on:  (1)  streamflow  yields  during  summer 
low-flow  periods;  (2)  the  amount  and  timing  of 
snowmelt  runoff;  and  (3)  the  chemical  relation- 
ships of  the  ecosystem  and  possible  eutrophication 
of  stream  water.  The  forest  of  a  watershed  was 
cleared,  no  forest  products  removed,  and  herbi- 
cides applied  to  eliminate  revegetation.  The  treat- 
ment resulted  in  changes  in  the  hydrological, 
biological,  and  chemical  behavior  of  the 
watershed:  (1)  snow  melted  sooner;  (2)  large-yield 
increases  were  obtained  in  the  growing  season,  (a) 
streamflow  increases  ranged  from  240  mm  to  346 
mm  per  water-year,  (b)  the  greatest  increases  oc- 
curred in  late  summer,  normally  a  period  of  critical 
low  flows;  (3)  caused  an  increased  loss  of  soil 
nutrients  via  streamflow,  (a)  nitrate  concentra- 
tions increased  by  an  average  of  50  times,  and  (b) 
particulate  matter  increased  9  times.  This  study 
shows  that  when  forest  lands  are  treated  by  ex- 
treme methods  of  continued  devegetation,  serious 
problems  could  arise  in  regard  to  water  quality  and 
soil  chemistry.  (Reeves-Forest  Service) 
W72-05076 


FOREST  TRANSPfRATION  REDUCTION  BY 
CLEARCUTTDMG  AND  CHEMICAL  TREAT- 
MENT, 

Forest  Service  (USDA),  Durham,  N.H.  Northeast- 
ern Forest  Experiment  Station. 
For  primary  bibliographic  entry  see  Field  02D. 
W72-05077 


WOODY  PHREATOPHYTE  INFESTATION  OF 
THE  MIDDLE  BRAZOS  RIVER  FLOODPLAIN, 

Utah  State  Univ.,  Logan.  Dept.  of  Range  Science. 
Frank  E.  Busby,  Jr.,  and  Joseph  L.  Schuster. 
J  Range  Manage.  24  (4):  285-287. 1971.  Ulus. 


Identifiers:  Brazos,  Floodplain,  Infestation, 
Mesquite-D,  Middle,  Phreatophyte,  Prosopis- 
Glandulosa-D,  River,  Saltcedar-D,  Tamarix-Gal- 
lica-D,  Texas,  Woody. 

Sixty-four  percent  of  the  Brazos  River  floodplain 
upstream  from  Possum  Kingdom  Lake  to  the  con- 
fluence of  its  Salt  and  Double  Mountain  forks 
(Texas)  is  occupied  by  woody  phreatophytes.  Salt- 
cedar  (Tamarix  gallica)  dominated  communities 
are  found  on  36%  and  mesquite  (Prosopis  glandu- 
losa)  on  17%.  Saltcedar  acreage  increased  signifi- 
cantly from  1940  to  1969,  but  mesquite  did  not.  At 
1969  densities,  these  2  spp.  used  approximately 
51,000  acre  feet  of  water  annually  along  this  ex- 
panse of  the  river.-Copyright  1971 ,  Biological  Ab- 
stracts, Inc. 
W72-05231 

3D.  Conservation  in  Domestic  and 
Municipal  Use 


THE       SOCIAL       CONTEXT       OF       URBAN 
PLANNING, 

For  primary  bibliographic  entry  see  Field  06B. 
W72-04758 


POPULATION  GROWTH  IN  COMMUNITIES  IN 
RELATION  TO  WATER  RESOURCES  POLICY. 

Rivkin/Carson,  Inc.,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-04785 


MUNICIPAL,  INDUSTRIAL,  AND  DUUGATION 
WATER  USE  IN  WASHINGTON,  1970, 

Geological  Survey,  Tacoma,  Wash. 

For  primary  bibliographic  entry  see  Field  06D. 

W72-04816 


WATER    AND    WESTERN    DESTINY:    FROM 
CONFLICT  TO  COOPERATION. 

Colorado  State  Univ.,  Fort  Collins.  Environmental 

Resources  Center. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-04878 


A     MODULAR     DISTRIBUTED     MODEL     OF 
CATCHMENT  DYNAMICS, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Ralph 

M.    Parsons    Lab.    for    Water    Resources    and 

Hydrodynamics. 

For  primary  bibliographic  entry  see  Field  02E. 

W72-04896 


FORECASTING  PLANNING, 

Center  for  Environmental  Studies,  London  (En- 
gland). 

For  primary  bibliographic  entry  see  Field  06B. 
W72-05082 


URBAN  SOCIAL  THEORY  AND  RESEARCH, 

Kent  Univ.,  Canterbury  (England).  Faculty  of  So- 
cial Sciences. 

For  primary  bibliographic  entry  see  Field  06B. 
W72-05121 


PLANNING  FOR  PEOPLE,  NOT  BUILDINGS, 

Harvard-MIT  Joint  Center  for  Urban   Studies, 

Cambridge,  Mass. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-05133 


3E.  Conservation  in  Industry 


MUNICIPAL,  INDUSTRIAL,  AND  DUUGATION 
WATER  USE  IN  WASHINGTON,  1970, 

Geological  Survey,  Tacoma,  Wash. 

For  primary  bibliographic  entry  see  Field  06D. 

W72-04816 


THE  REUSE  OF  WATER  IN  MANUFACTUR. 
CMG:  AN  EXPLANATORY  ECONOMIC  MODEI 
WITH  DATA  ANALYSIS, 

New  Mexico  State  Univ.,  University  Park.  Watei 
Resources  Research  Inst. 
F.  L.  Brown. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-207  138,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  New  Mexico  Water  Resources 
Research  Institute,  Completion  Report,  January 
1972.  28  p,  2  fig,  1  tab,  14  ref.  OWRR  B-0I7 
NMEX  (1)  and  A-025-NMEX  (1). 

Descriptors:  'Water  reuse.  Industrial  water, 
•Recirculated  water,  Economics,  Water  demand, 
Effluents,  Industrial  wastes. 
Identifiers:  'Water  reuse  model,  'Economic 
model,  'Simultaneous  equations  model.  Reusable 
water  demand.  Industrial  water  costs,  Value- 
added,  Industrial  use. 

An  explanatory  economic  model  is  proposed  foi 
determination  of  water  reuse  rates  based  on  the 
classical  theory  of  the  firm  as  a  cost-minimizing  in- 
stitution. The  firm's  water  behavior  is  conceptual- 
ized as  consisting  of  a  finite  set  of  interdepen- 
dence relationships  with  each  relationship 
representing  some  specific  segment  of  the  entire 
operation.  The  individual  relations  were  construed 
as  jointly  or  simultaneously  providing  a  theoretical 
representation  of  the  entire  ongoing  manufactur- 
ing operation.  Employing  the  simultaneous  equa- 
tions technique  a  set  of  four  relations  purporting  to 
represent  the  water  operations  of  the  manufactur- 
ing firm  was  hypothesized.  Two  of  these  described 
the  essential  water  characteristics  of  the  manufac- 
turing process  itself;  one  was  to  simply  identify 
that  the  water  utilized  in  the  manufacturing  must 
come  from  one  of  two  sources;  and  the  last  was  a 
reusable  water  demand  function.  Implementation 
of  the  theoretical  model  empirically  requires  very 
detailed  information  on  cost  structures  of  manu- 
facturing water  use,  such  as  complete  knowledge 
of  the  cost  function  for  all  potential  levels  of 
operation.  With  projections  of  how  these  func- 
tions will  change  over  or  with  changing  conditions 
in  the  economic  environment  of  the  firm,  it  would 
be  possible  to  predict  withdrawal  demands  and 
reuse  rates  utilizing  the  model.  (Creel-New  Mex- 
ico State) 
W72-05093 


3F.  Conservation  in  Agriculture 


ANALYSIS  OF  COLOMBIAN  PRECIPITATION 
TO  ESTIMATE  DUUGATION  REQUIRE- 
MENTS, 

Utah  State  Univ.,  Logan.  Coll.  of  Engineering. 
For  primary  bibliographic  entry  see  Field  02B. 
W72-04806 


MUNICH* AL,  INDUSTRIAL,  AND  IRRIGATION 
WATER  USE  IN  WASHINGTON,  1970, 

Geological  Survey,  Tacoma,  Wash. 

For  primary  bibliographic  entry  see  Field  06D. 

W72-04816 


AGRICULTURAL  FLOOD  DAMAGE  ASSESS- 
MENT: A  REVEEW  AND  BYVESTIGATION  OF 
A  SEvIULATION  METHOD, 

Toronto  Univ.  (Ontario).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  06F. 
W72-04877 


WATER    AND    WESTERN    DESTINY:    FROM 
CONFLICT  TO  COOPERATION. 

Colorado  State  Univ.,  Fort  Collins.  Environmental 

Resources  Centt 

For  primary  bibliographic  entry  see  Field  06B. 

W72-04878 


WOBURN  DUUGATION.   1960-8:   V.  RESULTS 
FOR  LEYS, 

Rothamsted    Experimental    Station.    Harpenden 
(England). 
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WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION— Field  03 

Conservation  in  Agriculture — Group  3F 


H.L.  Penman. 

J  Agr  Sci.  75  (1):  75-88. 1970.  Illus. 
Identifiers:  Clover-D,  England,  Grass-D,  Irriga- 
tion, Italian,   Leys,   Lucerne-D,   Rye,   Woburn, 
Yield. 

Experiments  were  done  on  a  sandy  loam,  using 
adequate  fertilizer.  Measurements  were  made  of  : 
crop  yield  (as  total  dry  matter)  when  soil  water 
content  was  kept  near  field  capacity,  the  departure 
from  field  capacity  (limiting  deficit,  Dl)  that 
produced  no  detectable  change  in  yield,  and 
responses  to  irrigation.  Irrigation  greatly  helped 
[he  establishment  of  all  3  leys,  and  both  Italian 
-yegrass  and  clover  responded  well  to  later  irriga- 
ion.  Lucerne  did  not.  In  English  units,  the  limiting 
deficits.  Dl,  for  well-fertilized  established  crops 
»ere,  approximately,  4  in  for  lucerne,  2  in  for 
jrass,  and  1  in  for  clover.-Copyright  1971 ,  Biolog- 
cal  Abstracts,  Inc. 
^72-04910 


iVOBURN  IRRIGATION,  1960-8:  VI.  RESULTS 
'OR  ROTATION  CROPS, 

lothamsted    Experimental    Station,    Harpenden 
England). 
i.  L.  Penman. 

Agr  Sci.  75  (1):  89-102. 1970.  Illus. 
dentifiers:  Barley-M,  Beans-D,  Beet-D,  Crops, 
rrigation,  Potatoes-D,  Rotation,  Sugar,  Wheat-M, 
Voburn,  Yield. 

experiments  were  done  on  a  sandy  loam,  using 
dequate  fertilizer.  Measurements  were  made  of: 
rop  yield  when  soil  water  content  was  kept  near 
ield  capacity,  the  departure  from  field  capacity 
limiting  deficit,  De)  that  produced  no  detectable 
hange  in  yield,  and  responses  to  irrigation.  Ex- 
ept  for  potatoes,  all  crops  responded  to  irrigation 
s  expected,  with  gains  of  50-100%  in  the  driest 
ummers.  In  English  units,  the  values  of  the  limit- 
ig  deficits  were,  approximately,  up  to  4  in  by  the 
nd  of  Sept.  for  sugar  beet,  1  in  for  early  potatoes, 
1/2  in  for  barley  before  ear  emergence,  1  1/2  in 
jr  wheat  before  ear  emergence  and  up  to  about  3 
i  5  weeks  later,  and  1  1/2  in  for  beans. --Copyright 
971,  Biological  Abstracts,  Inc. 
/72-0491 1 


ROWTH  PATTERNS  OF  IRRIGATED  SUGAR- 
EET  ROOTS  AND  TOPS, 

outhwestern    Great    Plains    Research    Center, 

ushland,  Tex. 

'endell  C.  Johnson,  and  Ronald  G.  Davis. 

gron  J.  63  (4):  649-652.  1971. 

lentifiers:  Beet-D,  Beta-Vulgaris-D,  Growth,  Ir- 

gated,  Moisture,  Patterns,  Potentiometer,  Roots, 

tress,  Sugar,  Tops. 

lectronic  growth  sensors  were  used  in  the  field 
:ar  Amarillo,  Texas,  to  obtain  continuous 
cords  on  strip  chart  recorders  of  the  root  and  top 
'owth  of  irrigated  sugarbeets  (Beta  vulgaris).  The 
irpose  of  the  study  was  to  characterize  the  typi- 
il  diurnal  variation  in  growth  rate  of  the  crop  and 

determine  its  growth  response  to  variations  in 
nbient  atmospheric  and  soil  conditions.  The 
owth  sensors  were  potentiometers,  either  con- 
ructed  in  the  form  of  slidewire  discs  or  adapted 
om  commercial  linear  transducers.  The  root  sen- 
>rs  were  operated  by  pulling  action  of  a  noose 
rrounding  the  root.  The  height  sensors  were 
tating  slidewire  discs  attached  with  fine  wires  to 
if  tips.  The  growth  patterns  of  sugarbeet  roots 
id  tops  were  very  similar  with  most  of  the  growth 
curring  at  night.  The  main  difference  was  a 
crease  in  size  of  roots  during  the  daytime  that 
i  not  occur  with  leaves.  On  a  typical  day  with 
w  clouds  in  July  or  Aug.  and  with  the  plants 
ider  a  moderate  moisture  stress,  the  growth  rate 

roots  and  tops  accelerated  suddenly  about  an 
ur  before  sunset  and  reached  a  peak  or  max- 
um  point  around  sunset.  Growth  continued  at  a 
?h  rate  during  the  night.  The  growth  rate  of  roots 
ually  reached  a  secondary  peak  between  mid- 
?ht  and  sunrise.  The  growth  rate  of  roots  and 
ps  decreased  rapidly  after  7  to  8  a.m.  and  little  or 

growth  took  place  during  the  middle  of  the  day. 


The  normal  clear-day  growth  pattern  was  altered 
by  high  moisture  stress  as  well  as  by  cloudiness 
and  rain  showers. -Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-04915 


BREEDING  OF  MAIZE  FOR  LOW  RAINFALL 
AREAS  OF  KENYA:  I.  THE  RELIABILITY  OF 
YD2LD  OF  EARLY  AND  LATER  MATURING 
MAIZES, 

National     Vegetable     Research     Station,     Wel- 

lesbourne  (England). 

B.  D.  Dowker. 

J  Agr  Sci.  76  (3):  523-530.  1971.  DJus. 

Identifiers:   Breeding,   Earliness,   Early,   Kenya, 

Low,   Maize-M,   Maizes-M,   Maturing,   Rainfall, 

Yield. 

A  trial  to  compare  the  reliability  of  yield  of  a  quick 
maturing  maize  (Taboran)  with  the  medium  matu- 
rity local  maize  was  carried  out  at  2  low  rainfall 
sites  in  Southern  Province,  Kenya,  from  1957  to 
1961.  Each  variety  was  grown  at  2  spacings,  giving 
plant  densities  of  1.8  and  3.6  pl/m  sq.  Results 
showed  a  consistent  difference  in  'days  to  50% 
silking,'  'Taboran'  being  on  average  17  days  earli- 
er than  'Local  White.'  There  was  no  overall  dif- 
ference between  varieties  or  spacings  in  yield  per 
ha.  There  were  highly  significant  interactions  of 
seasons  with  varieties  and  with  spacings.  These 
were  interpreted  in  terms  of  different  linear 
yield/rainfall  relationships  for  each  variety  and 
each  spacing.  A  variety/spacing  interaction  was 
also  demonstrated.  Analysis  of  components  of 
yield  showed  that  similar  linear  relations  between 
rainfall  and  each  yield  component  obtained.  There 
were  significant  differences  between  varieties  and 
between  spacings  in  both  mean  number  of  cobs 
per  plant  and  yield  per  cob.  'Taboran'  had  a  higher 
mean  number  of  cobs  per  plant  and  'Local  White' 
a  higher  mean  yield  per  cob.  Seasons  x  varieties  in- 
teractions were  again  interpreted  in  linear  regres- 
sion terms.  Earliness  of  the  'Taboran'  variety 
often  enabled  plants  to  produce  silks  before 
development  was  arrested  by  drought  and  so  was 
responsible  for  its  relatively  high  mean  number  of 
cobs  per  plant  in  low  rainfall  seasons,  giving  it  an 
advantage  over  'Local  White'  in  yield  per  unit  area 
in  such  circumstances.  'Taboran'  was  shown  to 
have  a  potential  value  in  local  agriculture,  because 
of  its  consistency  of  yield.  The  expected  ad- 
vantage or  disadvantage  of  'Taboran'  over  'Local 
White'  was  calculated  for  an  area  of  known  rain- 
fall from  the  respective  yield/rainfall  regressions 
and  the  seasonal  rainfall  probabilities.  Selection 
for  earliness  was  shown  to  be  of  basic  importance 
in  a  breeding  program  for  the  low  rainfall  areas. 
Within  a  specified  early  maturity  range,  selection 
for  yield  improvement  through  the  yield  per  cob 
component  could  be  practiced.  A  maturity  length 
similar  to  'Taboran'  would  ensure  a  high  value  of 
mean  cobs  per  plant  in  low  rainfall  season,  i.e. 
confer  the  necessary  reliability  of  yield.-Copy- 
right  1971 ,  Biological  Abstracts,  Inc. 
W72-04916 


EFFECT  OF  GYPSUM  AND  DROUGHT 
STRESSES  ON  MAIZE  (ZEA  MAYS  L.):  H. 
CONSUMPTIVE  USE  OF  WATER, 

Department  of  Agriculture  of  New  South  Wales, 
Leeton  (Australia).  Agricultural  Research  Station. 
Lloyd  A.  Downey. 
Agron  J.  63  (4):  597-600.  1971 .  DJus. 
Identifiers:  Consumptive,  Drought,  Evapo,  Gyp- 
sum, Maize-M,  Stress,  Transpiration,  Turgidity, 
Water,  Zea-Mays-M. 

The  effect  of  3  defined  periods  of  drought  stress 
on  the  consumptive  use  of  water  by  field  grown 
maize  (Zea  mays  L.)  was  measured  using  a 
complete  water  balance  approach.  Water  status 
within  the  crop  was  defined  by  noon  measure- 
ments of  relative  turgidity  (RT).  The  treatments 
were  set  out  in  a  randomized  block  design  with  a 
further  comparison  between  the  untreated  (sodic) 
soil  and  the  same  soil  treated  with  gypsum  at  22.4 
m    tons    ha-1.    The    components    of    the    water 


balance— soil  stored  moisture,  rain,  and  applied  ir- 
rigation-were measured  directly,  and  deep 
drainage  was  calculated  from  chloride  redistribu- 
tion. The  no-stress  treatment  (RT  at  noon  main- 
tained >  90%)  used  59  cm  in  evapotranspiration 
during  the  growing  period.  Drought  stress  (RT  at 
noon  <  90%)  for  a  period  of  20  days  during  male 
meiosis  (early  stress)  reduced  this  total 
evapotranspiration  to  44  cm,  while  drought  stress 
during  grain  filling  (late  stress)  reduced  it  to  51  cm. 
The  application  of  gypsum  had  no  significant  ef- 
fect on  water  use  nor  on  water  entry  at  irrigation. 
Application  efficiency  (total  evapotranspira- 
tion/total  applied  water)  was  86%,  79%,  and  85% 
on  the  no-stress,  early-stress,  and  late-stress  treat- 
ments respectively.  The  balance  (15  to  20%)  of  ap- 
plied water  was  lost  as  deep  drainage,  indicating 
that  results  on  more  permeable  soils  would  be  in- 
accurate if  this  component  were  ignored.  Max- 
imum water  use  of  0.9  cm  day-1  (or  0.8  of  class  'A' 
pan)  occurred  during  anthesis.  This  period  was 
delayed  10  days  by  early  stress.  Water  use  effi- 
ciency was  highest  for  the  early  stress-87  kg  dry 
grain/cm  water/ha  and  lowest  for  the  late  stress-26 
kg.-Copyright  1971 ,  Biological  Abstracts,  Inc. 
W72-04917 


SURVIVAL     AND     GROWTH     OF     COTTON 
PLANTS  DAMAGED  BY  WINDBLOWN  SAND, 

Agricultural  Research  Service,  Big  Spring,  Tex. 

Soil  and  Water  Conservation  Research  Div. 

D.  W.  Fryrear. 

Agron  J.  63  (4):  638-642.  1971. 

Identifiers:      Abrasive,      Cotton-D,      Damaged, 

Growth,  Injury,  Moisture,  Plants,  Sand,  Stress, 

Survival,  Windblown. 

Cotton  seedlings  are  easily  damaged  or  destroyed 
by  exposure  to  the  abrasive  action  of  windblown 
sand.  The  survival  and  recovery  of  damaged  plants 
should  be  related  to  the  moisture  stress  at  the  time 
of  injury  and  the  change  in  moisture  stress  follow- 
ing injury.  Plants  were  grown  in  a  greenhouse,  ex- 
posed to  windblown  sand  injury  at  3  or  9  days  of 
age,  and  returned  to  the  greenhouse.  The  soil 
moisture  content  at  exposure  time  was  7  (dry)  or 
11%  (wet).  The  moisture  content  was  constant  or 
reversed  at  3,  9,  or  27  days  after  exposure.  Cotton 
plant  leaf  area,  height,  and  dry  matter  production 
(at  50  days  of  age),  were  significantly  reduced  by 
exposure  to  abrasive  injury.  Plant  growth  was 
delayed  from  8  to  25  days,  and  the  plants  that 
recovered  were  shorter  but  had  more  leaf  area  per 
unit  of  height  than  plants  not  exposed.  Plant  sur- 
vival for  3-day-old  plants  abraded  with  blowing 
sand  was  62  and  65%  for  a  soil  at  7  (dry)  and  1 1% 
(wet)  moisture,  respectively.  Plant  survival  for  9- 
day-old  plants  exposed  to  abrasive  injury  was  78 
and  63%  for  the  dry  and  wet  soil  respectively. 
Decreasing  the  soil  moisture  content  of  a  wet  soil  9 
or  27  days  after  3-day-old  plants  were  exposed  sig- 
nificantly decreased  survival.  When  9-day-old 
plants  in  a  dry  soil  were  exposed,  increasing  the 
soil  moisture  3  days  after  exposure  significantly 
decreased  survival,  but  decreasing  the  soil 
moisture  of  a  wet  soil  9  or  27  days  after  exposure 
significantly  increased  plant  survival.  Plant  tissue 
destruction  was  observed  as  the  leaves  and 
hypocotyl  became  dark  green  or  black.  Thin  sec- 
tions of  the  tissue  revealed  a  compression  of  the 
damaged  cells  rather  than  an  actual  abrading  away 
of  the  plant  material. -Copyright  1971,  Biological 
Abstracts,  Inc. 
W72-04918 


THE  EFFECT  OF  RELATIVE  HUMIDITY  ON 
GROWTH,  YIELD,  AND  WATER  CONSUMP- 
TION OF  BEAN  PLANTS, 

Arizona  Univ.,  Tucson.  Environmental  Research 
Lab. 

James  W.  O'Leary,  and  George  N.  Knect. 
J  Amer  Soc  Hort  Sci.  96(3):  263-265.  1971. 
Identifiers:  Bean-D,  Consumption,  Growth,  Hu- 
midity,    Phaseolus-Vulgaris-D,     Plants,     Water 
Yield. 


27 


Field  03— WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION 
Group  3F — Conservation  in  Agriculture 


Red  kidney  bean  (Phaseolus  vulgaris  L.)  plants 
were  grown  continuously  under  35-40%,  70-75%, 
or  95wl00%  relative  humidity  (RH)  in  growth 
chambers.  There  were  no  significant  differences  in 
fresh  or  dry  weight  of  plants  after  20  or  26  days' 
growth  in  the  chambers.  Water  consumption  was 
significantly  lowered  by  the  highest  humidity,  and 
the  dry  weight  produced/unit  of  water  consumed 
was  significantly  greater  in  those  plants  grown  at 
95-100%  RH.  After  47  days  at  the  stated  humidity 
levels,  no  significant  differences  were  found  in 
fresh  or  dry  weight  of  the  fruits.  The  only  signifi- 
cant difference  in  seed  dry  weight  was  between 
the  lowest  and  the  medium  humidity.  The  yield  in 
the  low  humidity  was  60%  of  that  in  the  medium 
humidity.  Thus,  there  are  no  significant  reductions 
in  either  growth  or  yield  of  bean  plants  by  continu- 
ous growth  at  near  saturation  RH.— Copyright 
1971 ,  Biological  Abstracts,  Inc. 
W72-04926 


WATER  STRESS  AND  STEM  RADIAL  CON- 
TRACTION OF  COTTON  PLANTS  (GOSSYPI- 
UM  HIRSUTUM  L.)  UNDER  FIELD  CONDI- 
TIONS, 

Agricultural  Research  Service,  Weslaco,  Tex.  Soil 

and  Water  Conservation  Research  Div. 

L.  N.  Namken,  J.  F.  Bartholic,  and  J.  R.  Runkles. 

Agron  J  63  (4):  623-627,  1971 . 

Identifiers:  Contraction,  Cotton-D,  Displacement, 

Field,  Gossypium-Hirsutum-D,  Growth,  Linear, 

Plants,  Radial,  Stem,  Stress,  Transducers,  Under, 

Variable,  Water. 

Radial  contraction  and  expansion  of  cotton  plant 
stems  (Gossypium  hirsutum  L.)  were  monitored 
with  linear  variable  displacement  transducers 
throughout  the  1969  and  1970  growing  seasons 
under  field  conditions.  Relative  water  content  and 
water  potential  measurements  of  the  leaves  were 
routinely  made  as  indices  of  water  stress  of  the 
cotton  plant  for  comparison  with  stem  contraction 
measurements.  The  amount  of  stem  radial  contrac- 
tion was  directly  related  to  the  water-stress  indices 
of  the  cotton  plant.  Stem  contraction  was  more 
sensitive  to  plant  water  stress  as  stress  increased. 
No  contraction  occurred  until  relative  water  con- 
tents were  below  79  or  83%,  depending  on  stage  of 
plant  growth,  or  until  leaf  water  potentials  were 
lower  than  -8.0  bars.  The  relation  between  relative 
water  content  and  stem  contraction  was  in- 
fluenced by  stage  of  plant  growth.  A  higher  degree 
of  plant  water  stress  was  required  to  provide  an 
equivalent  radial  change  during  the  late  bloom  and 
boll  development  period  when  negative  growth 
rates  were  low.  Stage  of  plant  growth  did  not  af- 
fect the  relation  between  leaf  water  potential  and 
radial  stem  contraction.  Leaf  water  potential 
recovered  more  rapidly  than  cotton  stem  contrac- 
tion. However,  the  relation  was  well  defined  for 
the  desorption  phase  of  the  stress  cycle  from 
minimum  stress  in  early  morning  (0600  hr)  to  max- 
imum stress  at  about  1400  hr.— Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-04961 


EVALUATING  MULTIPLE  ECONOMIC  EF- 
FECTS OF  FORAGE  DEVELOPMENT  AND 
MANAGEMENT, 

Soil  Conservation  Service,  Portland,  Oreg. 
For  primary  bibliographic  entry  see  Field  04A. 
W72-05104 


REFLECTANCE  AND  INTERNAL  STRUCTURE 
OF  COTTON  LEAVES,  GOSSYPIUM  HIRSU- 
TUM L., 

Department  of  Agriculture,  Weslaco,  Tex. 
H.  W.  Gausman,  W.  A.  Allen,  V.  I.  Myers,  and  R. 
Cardenas. 

Agron  J.  61  (3):  374-376.  1969.  Illus. 
Identifiers:    Arrangement,   Cell,   Cotton-D,   Gos- 
sypium-Hirsutum-D, Internal,   Leaves,  Osmotic, 
Reflectance,  Spectroscopy,  Stress,  Structure. 

Cotton  (Gossypium  hirsutum)  plants  were  grown 
hydroponically  in  a  controlled  environment.  NaCl 


was  used  to  induce  3  osmotic  stresses:  low  (0  atm), 
medium  (6  atm),  and  high  (12  atm).  Leaves  of  ap- 
proximately the  same  age  were  harvested  49  days 
after  planting  from  5  replications  of  each  treat- 
ment, and  their  reflectance  and  transmittance 
spectra  were  obtained  for  the  wavelength  interval 
500-  to  2500-microgram.  Osmotic  stresses  of  6  and 
12  atm  reduced  reflectance  and  increased  trans- 
mittance of  near-IR  light  (750-1350  microgram)  as 
compared  with  leaves  from  plants  grown  with  low 
osmotic  stress.  Tissue  sections  from  the  same 
leaves  were  processed  to  provide  transverse  sec- 
tions for  histological  examination;  leaves  from 
plants  grown  with  6  and  12  atm  of  osmotic  stress 
exhibited  a  more  compact  cell  arrangement  than 
nonosmotically  stressed  leaves. -Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-05105 


SOME  FURTHER  OBSERVATIONS  ON 
PROTEIN  FRACTIONS  ISOLATED  FROM 
WHEAT  LEAVES  SUBJECTED  TO  MOISTURE 
STRESS, 

Oklahoma     State     Univ.,     Stillwater.     Dept.    of 

Botany. 

Glenn  W.  Todd,  Patsy  Vick,  and  Sing-Dao  Tsai. 

Proc  Okla  Acad  Sci.  50:  106-109.  1970.  Illus. 

Identifiers:    Amino- Acids,    Fractions,    Isolated, 

Leaves,  Moisture,  Nucleotides,  Peptides,  Protein, 

Stress,  Subjected,  Wheat-M. 

The  soluble  protein  fraction  from  wheat  leaves  can 
be  separated  on  agarose  Bio-gel  A5m  into  2  major 
fractions,  one  of  very  high  molecular  weight 
(probably  exceeding  1  x  106)  and  the  second  of 
150,000-250,000.  The  2nd  fraction  decreased  mar- 
kedly with  drought  stress,  while  the  1st  fraction  in- 
creased, especially  after  recovery  from  drought.  A 
small  molecular  weight  fraction  which  was  further 
fractionated  on  Sephadex  G-25  in  increased 
droughted  plants  and  consisted  of  free  amino  acids 
and  probably  nucleotides.  It  appears  that  the 
proteins  in  drought-stressed  leaves  are  degraded  to 
amino  acids.  No  significant  quantity  of  small  pep- 
tides accumulated.— Copyright  1971,  Biological 
Abstracts,  Inc. 
W72-05106 


A  STUDY  OF  THE  INFLUENCE  OF  NITROGEN 
AND  PHOSPHORUS  FERTILIZERS  ON  THE 
CORN  GROWN  ON  THE  ALLUVIAL  SOILS  OF 
THE  DANUBE  FLOODED  AREA, 

Institutul  Agronomic,  Bucharest  (Rumania). 
For  primary  bibliographic  entry  see  Field  02G. 
W72-05116 


ANNUAL  SOIL  MOISTURE-TEMPERATURE 
PATTERNS  AS  INFLUENCED  BY  IRRIGA- 
TION, 

Forest  Service  (USDA),  Syracuse,  N.Y. 

For  primary  bibliographic  entry  see  Field  02G. 

W72-05137 


ANATOMICAL  CHANGES  IN  THE  SHOOT  TIP 
OF  WHEAT  AFTER  EXPOSURE  TO  DROUGHT 
STRESS, 

Morgan  State  Coll.,  Baltimore,  Md.  Dept.  of 
Biology. 

Esther  J.  Ridley,  and  Glenn  W.  Todd. 
Crop  Sci.  1 1  (4):  471-474.  1971.  Illus. 
Identifiers:  Anatomical,  Apical,  Drought.  Expo- 
sure,   Meristem,    Shoot,    Stress,    Tip,   Triticum- 
Aestivum-M,  Wheat-M. 

Shoot  apices  of  3  to  4-week-old  winter  wheat 
(Triticum  aestivum  aestivum  L.)  seedlings  of  cul- 
tivars  'Ponca'  and  'Cheyenne'  were  examined  and 
described  anatomically  before  and  after  exposure 
to  drought  stress.  Drought  caused  the  following 
changes:  thickend  cell  walls  in  apical  and  sub-api- 
cal regions,  abundant  peri-and  anti-clinal  divisions 
with  granulation  and  absence  of  protoplasts  of 
some  cells  in  the  sub-apical  region,  plasmolysis  of 
some  cells,  lack  of  distinct  zonation,  and  increased 
lateral  bud  formation.  Apex  length  in  both  cul- 


tivars  was  comparable  in  controls  but  length  mon 
than  doubled  in  'Cheyenne'  with  drought  stresi 
while  drought-susceptible  'Ponca'  changed  ver 
little.  The  distance  between  the  apex  tip  and  the  Is 
differentiated  procambial  cells  was  greatest  ii 
control  'Cheyenne'  and  decreased  with  drought  U 
less  than  half  in  plants  droughted  8  days.  Thi 
distance  to  procambium  decreased  in  'Ponca'  witl 
slight  drought,  then  increased  with  additions 
drought  stress.  It  is  suggested  that  several  of  thesi 
changes  may  be  responsible  for  the  eventual  deatl 
of  the  plant  from  severe  drought.-Copyright  1971 
Biological  Abstracts,  Inc. 
W72-05153 


A  STUDY  OF  THE  VARIATION  OF  WATEI 
LEVEL  AND  MINERALIZATION  OF  THI 
GROUND  WATER  IN  THE  DANUBI 
DRAINAGE  AREA  'BOIANU-STICLENAU*  (D 
RUMANIAN), 

Institutul  Agronomic,  Bucharest  (Rumania). 
For  primary  bibliographic  entry  see  Field  05C. 
W72-05I69 


INFLUENCE  OF  SOIL  MOISTURE  AND  SUB 
MERGENCE  OF  RICE  FIELDS  ON  EMER 
GENCE  AND  INITIAL  DEVELOPMENT  01 
RICE  (IN  BULGARIAN), 

D.  Draganov,  V.  Vasilev,  G.  Staridolsky,  and  I. 

Chilikov. 

Rastenievod  Nauki.  8  (1):  71-78.  Illus.  1971.  En 

glish  summary. 

Identifiers:     Development,    Emergence,     Fields 

Growth,  Moisture,  Rice-M,  Root,  Soil,  Stem,  Sub 

mergence. 

It  is  not  necessary  to  maintain  the  field  continu 
ously  submerged  during  rice  emergence,  growth  ol 
the  primary  leaf  and  initial  development  of  the 
young  plants.  Following  seed  swelling,  which  ter 
minates  in  3-4  days,  the  water  in  the  rice  fiek 
should  be  drained  and  the  soil  moisture  maintainec 
to  field  capacity  in  case  of  surface  sowing  and  tc 
80%  of  the  field  capacity  in  sowing  to  2  cm.  The  in 
itial  growth  of  young  plants  is  more  intensive  ai 
lower  soil  moisture  and  without  submergence.  The 
growth  rate  of  the  primary  leaf  is  greatest  ai 
moisture  80%  of  field  capacity.  Young  plants  have 
longer  stems  and  shorter  roots  when  suhmergec 
with  5  cm  of  water.  The  stem  length  is  less  but  the 
weight  of  the  plants  is  higher  when  grown  withoul 
submergence.  These  plants  remain  shorter  to  the 
23rd  day,  but  they  are  more  vigorous  and  have  a 
better  root  system.  Weight  of  plants  grown  at  soil 
moisture  of  80%  of  field  capacity  is  30%  higher  or 
the  18th  day  and  50%  on  the  23rd  day  than  that  of 
plants  grown  at  field  capacity-Copyright  1971. 
Biological  Abstracts,  Inc. 
W72-05171 


MICROFERTILIZING  WITH  MO  OF  IR- 
RIGATED ALFALFA  GROWN  ON  CINNAMON 
FOREST  SOIL  IN  SOUTH  BULGARIA  (IN  BUL- 
GARIAN), 

Academy  of  Agricultural  Sciences,  Stara  Zagora 
(Bulgaria).     Experiment     Station     of     Irrigated 
Agriculture. 
G.  Hristov. 

Rastenievod  Nauki.  8  (1):  29-36.  1971.  English 
summary. 

Identifiers:  Alfalfa-D,  Bulgaria,  Cinnamon.  Fer- 
tilizing. Forest,  Grown,  Growth.  Irrigated.  Micro, 
Molybdenum,  Protein.  Soil.  South.  Yield. 

Leached  cinnamon  forest  soil  responded  well  to 
Mo.  Mo  produced  dark  green  coloration  and  more 
robust  growth.  Yields  and  crude  protein  content  of 
alfalfa  hay  were  increased.  A  semi-wet  treatment 
of  alfalfa  seed  with  10  mg  Mo/0.10  ha  was  best. 
Application  as  a  single  foliar  nutrition  (leaf  spray) 
of  the  young  alfalfa  plants  was  almost  as  good.- 
Copyright  1971 .  Biological  Abstracts,  Inc. 
W72-05174 
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RESULTS  OF  COMPLEX  INVESTIGATIONS 
RELATING  TO  THE  INFLUENCE  OF  SOIL 
MOISTURE,  FERTILIZING  WITH  N,  SOWING 
DENSITY  AND  YEAR,  SINGLY  AND  IN- 
TERACTING, IN  WHEAT  PRODUCTION  (IN 
CROATIAN), 

Zagreb  Univ.  (Yugoslovia).  Faculty  of  Agricul- 
ture. 

Josip  Potocanac. 

Arh  Poljopr  Nauk.  23  (82):  3-17.  1970.  English 
summary. 

Identifiers:  Complex,  Density,  Fertilizing,  In- 
teracting, Moisture,  Nitrogen,  Production,  Relat- 
ing, Singly,  Soil,  Sowing,  Wheat-M,  Year,  Yu- 
goslavia. 

'Leonardo'  wheat  was  studied  in  a  complex  split- 
plot  trial.  Top  dressing  with  N  had  the  greatest  in- 
fluence. The  2nd  most  important  factor  was  the 
year.  The  influence  of  sowing  density  and  soil 
moisture  was  very  small.  Sufficient  quantity  and 
good  distribution  of  rainfall  is  characteristic  of  the 
area.  Interactions  upon  the  yield  were  shown  by 
the  following  combinations:  soil  moisture  x  top 
dressing  with  N,  top  dressing  with  N  x  year  and 
soil  moisture  x  top  dressing  with  N  x  year.  Good 
yields  were  obtained  with  dressing  with  100  kg/ha 
of  pure  N,  sowing  600  grains/m2  and  soil  moisture 
in  the  vegetation  period  from  shooting  to  ripening 
equal  to  70-85%,  or  dressing  with  140  kg/ha  of  pure 
N,  sowing  450-600  grains  per  1  m2. -Copyright 
1971,  Biological  Abstracts,  Inc. 
W72-05177 


EFFECTS  OF  SOIL  MOISTURE  STRESS  ON 
TWO  VARIETIES  OF  UPLAND  COTTON  IN 
ISRAEL:  I.  THE  COASTAL  PLAIN  REGION, 

Hebrew    Univ.,    Rehovoth    (Israel).    Faculty    of 

Agriculture. 

A.  Marani,  and  A.  Amirav. 

Exp  Agric.  7  (3):  213-224.  1971.  Illus. 

Descriptors:  Boll,  Coastal,  Cotton-D,  Develop- 
ment, Flowering,  Irrigation,  Israel,  Lint, 
Moisture,  Plain,  Soil,  Stress,  Upland,  Varieties, 
Yield. 

Effects  of  moisture  stress  during  different  stages 
of  cotton  development  were  examined  in  2  experi- 
ments when  temperatures  were  mild  and 
evapotranspiration  less  than  6  mm./day.  Two 
varieties  of  upland  cotton,  Acala  4-42  and 
Deltapine  Smoothleaf,  were  affected  similarly. 
Moisture  stress  at  the  beginning  of  flowering 
reduced  growth  rate  and  the  numbers  of  flowers 
and  bolls.  During  the  2nd  half  of  the  flowering 
period  it  reduced  the  percentage  of  boll  retention, 
boll  number,  boll  weight,  seed  index,  lint  index, 
and  lint  length.  Stress  during  boll  development  had 
similar  effects  and  caused  earlier  maturity.  Lint 
yield  was  reduced  significantly  by  moisture  stress 
during  each  of  the  periods  but  tensile  strength  of 
lint  was  not  affected.  The  irrigations,  if  properly 
timed  so  that  no  appreciable  moisture  stress  oc- 
curred, were  sufficient  for  high  yields  and  good 
quality  of  lint,  and  the  first  could  be  postponed 
until  after  flowering  began  without  any  loss  in 
yield.  (See  also  W72-05180)-Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-05179 


EFFECTS  OF  SOIL  MOISTURE  STRESS  ON 
TWO  VARIETIES  OF  UPLAND  COTTON  IN 
ISRAEL:  II.  THE  NORTHERN  NEGEV  RE- 
GION, 

Volcani  Inst,  of  Agriculture  Research,  Bet-Dagan 
(Israel). 

D.  Shimshi,  and  A.  Marani. 
Exp  Agric.  7  (3):  225-239.  1971 .  Illus. 
Identifiers:  Aperture,  Boll,  Cotton-D,  Develop- 
ment, Flowering,  Index,  Irrigation,  Israel,  Leaf, 
Length,  Lint,  Moisture,  Negev,  Northern,  Refrac- 
tive Sap,  Soil,  Stomatal,  Strength,  Stress, 
Upland,  Varieties,  Yield. 

The  effects  of  moisture  stress  at  various  stages  of 
development  were  studied  on  2  varieties  of  cotton 


in  the  arid  Negev  region  of  Israel.  Experiments 
over  2  yr  indicated  that  the  stage  at  which  moisture 
stress  occurred  determined  its  effect:  when  at  the 
beginning  of  flowering,  yield  was  considerably 
reduced;  at  the  peak  of  flowering  there  was  a  less 
pronounced  effect;  and  when  stress  occurred  dur- 
ing boll  development  it  had  an  effect  in  only  one 
year,  when  reserves  of  moisture  in  the  deep  soil 
layers  were  low.  Lint  yield  ranged  from  380  kg./ha. 
without  irrigation  to  2150  kb./ha.  with  5  irrigations. 
Effects  on  lint  length  and  lint  strength  were  also 
studied.  Two  physiological  indices,  stomatal  aper- 
ture and  refractive  index  of  leaf  sat,  were  used  to 
determine  the  onset  of  moisture  stress.  (See  also 
W72-05179)-Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-05180 


DREDGE-TAILING    AGRICULTURE    ON   THE 
RIO  NECHI,  COLOMBIA, 

California  Univ.,  Davis.  Dept.  of  Geography. 
Roy  J.  Shlemon,  and  L.  Barry  Phelps. 
Geogr  Rev.  61  (3):  396-41 4.  1 971 .  Illus. 
Identifiers:   Agriculture,  Colombia,  Dredge-Tail- 
ing, Nechi,  Rio. 

In  the  last  2  decades  dredge  tailings,  the  waste 
product  of  alluvial  mining,  have  become  islands  of 
intensive  agriculture  in  a  generally  unproductive 
tropical  forest  along  the  Rio  Nechi.  The  clay 
tailings  are  fertile  agricultural  ground  surrounded 
by  sterile  leached  terraces,  thin  upland  soils,  and 
the  inherently  dangerous  flood  plain.  They  are  as- 
tride the  main  communications  artery,  the  Rio 
Nechi,  are  seldom  flooded,  and  contain  sufficient 
gravel  to  provide  a  natural  mulch  for  suppressing 
weed  growth. -Copyright  1971,  Biological  A  Ab- 
stracts, Inc. 
W72-05182 


SPECIAL  METEOROLOGICAL  DATA   NEEDS 
FOR  AGRICULTURE, 

Iowa  State  Univ.,  Ames.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  02B. 
W72-05183 


AGRICULTURAL  RESEARCH:  PROGRESS, 
PROBLEMS  AND  PROSPECTS, 

Indian  Agricultural  Research  Inst.,  New  Delhi. 
M.  S.  Swaminathan. 

J  Bombay  Natur  Hist  Soc.  67  (3):  466-480.  1970.  Il- 
lus. 

Identifiers:  Agricultural,  Breeding,  Cereal,  Fertil- 
izer, Genetics,  Legume-D,  Machinery,  Pesticides, 
Rotation. 

The  selection  of  plants  suitable  for  domestication 
from  the  extensive  wild  flora  and  their  subsequent 
improvement  through  conscious  or  unconscious 
breeding,  the  conversion  of  geological  deposits 
into  soils  and  planned  efforts  to  conserve  and  pro- 
vide water  to  crops  have  been  the  major  com- 
ponents of  progress  until  the  17th  century.  The 
next  significant  advance  came  with  the  introduc- 
tion of  cereal-legume  rotations  and  addition  of 
nutrients  in  the  form  of  fertilizers.  The  beginning 
of  this  century  marked  the  re-discovery  of  Men- 
del's laws  of  inheritence  and  the  use  of  the  princi- 
ples of  genetics  in  the  tailoring  of  plants  adapted  to 
the  changing  physico-chemical,  biological, 
technological,  economic  and  social  components  of 
the  environment.  This  development  in  turn  trig- 
gered rapid  progress  in  industrial  activity  related 
to  agriculture,  particularly  those  relating  to  fertil- 
izers, pesticides  and  other  agricultural  chemicals, 
machinery  and  post-harvest  technology.  A  few  of 
the  significant  landmarks  of  this  recent  evolutiona- 
ry phase  of  Jari  are  indicated.-Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-05184 


RELATIONS     BETWEEN      WATER     STATUS, 
LEAF     TEMPERATURE     STOMATAL     APER- 


TURE, AND  PRODUCTIVITY  OF  SOME 
WHEAT  VARD2TIES  (IN  GERMAN), 

Canada  Agricultural  Research  Station,  Saskatoon 
(Saskatchewan). 
R.  Kaul,  and  W.  L.  Crowle. 

Z  Pflanzenzuecht.  65  (3):  233-243.  1971.  Illus.  En- 
glish summary. 

Identifiers:  Aperture,  Desiccation,  Leaf,  Produc- 
tivity, Relations,  Stomatal,  Temperature, 
Tolerance,  Transpiration,  Varieties,  Water, 
Wheat. 

The  water  potentials,  leaf  temperatures,  and  sto- 
matal apertures  of  spring  wheat  varieties  were 
measured  under  semiarid  field  cultivation.  Water 
potentials  decreased  over  the  season,  with  slight 
differences  between  varieties,  but  no  correlation 
appeared  with  yields.  Leaf  temperatures,  depend- 
ing on  the  day,  stayed  2-5C  above  air  temperature. 
Apparently  the  transpiration  rates  of  the  varieties 
were  identical.  Stomates  closed  when  water  poten- 
tials decreased,  although  those  of  some  varieties 
closed  later  than  others.  Productivity,  however, 
was  not  uniformly  associated  with  stomatal  aper- 
ture. The  relationship  of  desiccation  tolerance  to 
productivity  is  discussed. -Copyright  1971 ,  Biolog- 
ical Abstracts,  Inc. 
W72-05185 


ADVECTION  AND  EVAPOTRANSPIRATION 
OF  WIDE-ROW  SORGHUM  IN  THE  CENTRAL 
GREAT  PLAINS, 

Utah   State   Univ.,    Logan.   Dept.   of   Soils   and 

Meteorology. 

For  primary  bibliographic  entry  see  Field  02D. 

W72-05186 


THE  VARIABILITY  OF  SEEDLING  DROUGHT 
TOLERANCE  IN  SOME  COCKSFOOT  (DAC- 
TYLIS  GLOMERATA  L.)  VARIETIES,  (IN  RU- 
MANIAN), 

Agricultural     Research     Council,     Aberystwyth 
(Wales).  Welsh  Plant  Breeding  Station. 
E.  Kellner,  and  B.Tyler. 

Inst  Cercet  Pentru  Cereale  Plante  Teh  Fundulea 
Sect  Amelior  Plant  Prob  Genet  Teo  Apl.  2  (1):  62- 
71.  1970.  Illus.  English  summary. 
Identifiers:  Age,  Cocksfoot-M,  Drought,  Origin, 
Seedling,  Survival,  Tolerance,  Variability,  Varie- 
ties. 

Drought  tolerance  of  10,  20  and  30  day  old 
seedlings  was  tested  in  6  varieties  of  different  geo- 
graphic origin.  There  were  significant  differences 
in  seedling  vigor:  the  most  vigorous  was  the 
Romanian  Banat  and  the  least  vigorous  a  diploid 
ecotype  from  Portugal.  After  a  drought  treatment 
of  20  days,  seedling  survival  was  100%  for  all 
seedling  ages.  After  31  days  of  drought  79-85%  of 
the  10  day  old  plants,  26-57%  of  the  20  day  old 
plants,  and  31-52%  of  the  30  day  old  plants  sur- 
vived. There  was  a  significant  interaction  between 
varieties  and  rates  of  survival  at  different  seedling 
ages.  Seedling  drought  tolerance  was  influenced 
by  the  origin  of  the  tested  varieties. -Copyright 
1971 ,  Biological  Abstracts,  Inc. 
W72-05187 


EFFECT  OF  GYPSUM  AND  DROUGHT  STRESS 
ON  MAIZE  (ZEA  MAYS  L.):  I.  GROWTH, 
LIGHT  ABSORPTION  AND  YIELD, 

Agricultural  Research  Station,  Leeton  (Australia). 

Lloyd  A.  Downey. 

Agron  J.  63  (4):  569-572.  1971. 

Identifiers:   Adsorption,   Development,  Drought, 

Grain,  Growth,  Gypsum,  Light,  Maize-M,  Stress, 

Tillering,  Turgidity,  Yield,  Zea-Mays-M. 

An  experiment  was  designed  to  study  the  effect  of 
gypsum  and  drought  stress  on  growth,  water  status 
and  yield  with  maize  (Zea  mays  L.).  Water  status 
was  assessed  under  field  conditions  by  measure- 
ments of  relative  turgidity  (RT)  at  noon.  No  stress 
was  defined  as  RT  greater  than  90%,  drought 
stress  as  RT  less  than  90%.  A  no-stress  crop  was 
compared   with   a   crop   drought   stressed   for  a 
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period  of  20  days  during  male  meiosis  and  with  a 
crop  drought  stressed  during  grain  filling  (after 
pollination  to  maturity).  These  treatments  were  set 
out  in  a  randomized  block  design  with  a  further 
comparison  between  the  untreated  sodic  clay  soil 
(control)  and  the  same  soil  treated  with  gypsum. 
Gypsum  and  no-stress  conditions  stimulated  tiller 
production  so  that  the  final  effective  plant  densi- 
ties were  above  optimum.  The  no-stress  treat- 
ments produced  large  amounts  of  dry  matter  but 
this  was  channelled  into  sterile  tillers  rather  than 
into  grain.  Drought  stress  during  male  meiosis 
stunted  growth,  stunted  tassel  development, 
reduced  chlorophyll  content  and  light  adsorption 
(during  the  period  of  stress)  but,  overall,  was  not 
very  detrimental  to  grain  yield.  Drought  stress  dur- 
ing grain  filling  reduced  grain  yield  by  50%;  grain 
weight  was  reduced  and  a  very  high  proportion  of 
photosynthate  went  into  sterile  tillers.-Copyright 
1971,  Biological  Abstracts,  Inc. 
W72-05188 


EFFECTS  OF  DEPTH  OF  SUBMERGENCE, 
FERTILIZATION  AND  CULTIVATION  ON 
WATER  REQUIREMENT  AND  YIELD  OF 
RICE, 

Indian  Inst,  of  Tech.,  Kharagpur. 

H.  K.  Pande,  and  B.  N.  Mittra. 

Exp  Agric.  7(3):  241-248.  1971.  Illus. 

Identifiers:     Compaction,     Cultivation,     Depth, 

Evaporation,  Fertilization,  Percolation,  Puddling, 

Rice-M,  Soil,  Submergence,  Transpiration,  Yield. 

Under  the  3  levels  of  submergence  (0,  5  and  10  cm. 
depths),  water  requirement  of  rice  was  maximum 
at  10  cm.  but  crop  performance  was  similar  to  that 
at  5  cm.  With  medium  and  high  levels  of  fertiliza- 
tion the  crop  had  a  higher  water  requirement  than 
under  low  level,  for  aus  and  aman  crops.  Com- 
pacted soil  compared  well  with  puddled  soil,  but 
water  requirement  was  appreciably  higher  with 
shallow  puddling.  Water  requirement,  transpira- 
tion, evaporation  and  percolation  losses  were 
greater  under  submergence,  and  only  transpiration 
was  greater  under  higher  levels  of  fertilization. 
Transpiration  was  maximum  at  flowering  stage. -- 
Copyright  1971,  Biological  Abstracts,  Inc. 
W72-05190 


THE  INFLUENCE  OF  SOIL  MOISTURE  ON 
PHOSPHORUS  UPTAKE  BY  CORN  AND  ON 
THE  EFFICIENCY  OF  ADDED  SU- 
PERPHOSPHATE, 

Ain  Shams  Univ.,  Cairo  (Egypt).  Dept.  of  Soils. 
Fayez  M.  Abdou,  S.  Y.  Metwally,  H.  Hamdi,  and 
M.  El  Nennah. 

UARJSoilSci.9(2):  175-183.1969. 
Identifiers:      Corn-M,      Moisture,      Phosphate, 
Phosphorus,  Soil,  Uptake. 

Dry  matter,  P  uptake,  and  the  fraction  of  P  derived 
from  superphosphate  increased  with  increasing 
soil  moisture.  Reducing  soil  moisture  had  a  greater 
effect  on  the  absorption  of  P  from  the  fertilizer 
than  from  the  soil.  Plants  can  absorb  small,  but 
measurable  amounts  of  P  from  air  dry  soil,  or  from 
soils  with  less  than  the  wilting  percentage  of 
moisture,  provided  that  part  of  the  root  system  can 
take  water  from  another  site. -Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-05217 


STAND     PATTERNS     FOR     ALFALFA-GRASS 
HAY  PRODUCTION  IN  A  DRY  CLIMATE, 

Department      of     Agriculture,      Swift     Current 
(Saskatchewan).  Research  Station. 
M.  R.  Kilcher,  and  D.  H.  Heinrichs. 
Can  J  Plant  Sci.  51  (4):  317-322.  1971.  Illus. 
Identifiers:  Agropyron-Cristatum-M,  Agropyron- 
Desertorum-M,    Agropyron-Intermedium-M,    Al- 
falfa-D,  Bromus-Inermis-M,  Climate,  Dry,  Grass- 
M,   Hay,   Medicago-Media-D,   Patterns,   Produc- 
tion, Row,  Spacing,  Stand. 

Agropyron  cristatum  cv.  'Fairway,'  A.  desertorum 
cv.   'Summit,'  A.  intermedium  cv.   'Chief,'  and 


Bromus  inermis  cv.  'Carlton'  were  assessed  for 
hay  production  when  growing  with  Medicago 
media  cv.  'Rambler'  in  various  stand  patterns 
(mixed,  cross  rows  and  alternate  rows)  and  vari- 
ous row  spacings  (30,  60  and  90  cm).  The  highest 
production  over  a  5-yr-period  occurred  at  60-cm 
row  spacings,  when  the  seeding  pattern  was  either 
cross  or  alternate.  These  2  patterns  isolated  the  al- 
falfa from  the  grass  and  resulted  in  an  increased 
yield  contribution  from  the  legume.  Regardless  of 
the  grass  species  used,  the  production  response  of 
the  alfalfa  to  stand  patterns  was  similar.— Copy- 
right 1971 ,  Biological  Abstracts,  Inc. 
W72-05223 


EFFECT  OF  2-CHLORO-ETHYLTRTMETHYL- 
-AMMONIUM  CHLORIDE  (CCC)  AND  UREA 
ON  SHEDDING  OF  YOUNG  BOLLS  AND  YD2LD 
OF  COTTON  PLANTS  UNDER  FREQUENT 
AND  INFREQUENT  IRRIGATION, 
Ministry  of  Agriculture,  Cairo  (Egypt). 
H.  Hamawi. 

Uar  J  Soil  Sci.  9 (2):  215-223.  1969(1970). 
Identifiers:       Ammonium,       Bolls,       Chloride, 
Chloroethyltrimethyl,     Cotton-D,     Drought,     In- 
frequent, Irrigation,  Plants,  Resistance,  Shedding, 
Under,  Urea,  Yield,  Young. 

Under  frequent  irrigation,  spraying  cotton  plants 
with  4%  urea  at  the  beginning  of  flower  bud  initia- 
tion significantly  increased  the  number  of  flowers 
produced  per  plant,  number  of  harvested  bolls, 
and  yield  of  seed  cotton  per  plant.  Under  frequent 
irrigation,  spraying  cotton  plants  with  both  CCC 
plus  urea  showed  some  increase  in  the  number  of 
flowers  produced  per  plant  but  increased  the 
shedding  percentage  and  there  was  no  significant 
effect  on  both  number  of  harvested  bolls  and 
yield.  Under  the  same  irrigation  conditions,  spray- 
ing cotton  plants  with  CCC  alone  did  not  affect  the 
number  of  flowers  produced  per  plant,  increased 
the  shedding  percentage  and  significantly  reduced 
the  number  of  harvested  bolls  and  yield.  Under  in- 
frequent irrigation  spraying  cotton  plants  with 
CCC  alone  or  CCC  plus  urea  increased  the  number 
of  flowers  produced  per  plant  but  the  shedding 
percentage  increased  much  more  than  any  other 
treatment  and  the  number  of  harvested  bolls  and 
yields  decreased  significantly.  CCC  has  no  effect 
on  the  resistance  of  cotton  plants  exposed  to 
drought.-Copyright  1971,  Biological  Abstracts, 
Inc. 
W72-05229 


EFFECT  OF  GROWTH  REGULATOR  AND  AN- 
Tl-TRANSPrRANT  CHEMICALS  ON  WATER 
REQUUtEMENT  AND  GROWTH  COM- 
PONENTS OF  ALFALFA  (MEDICAGO  SATTVA 

L.), 

Agricultural  Research  Service,  Beltsville,  Md. 
Field  Crops  and  Animal  Products  Research 
Branch. 

D.  F.  Cole,  A.  K.  Dorrenz,  and  M.  A.  Massengale. 
Crop  Sci.  1 1  (4):  582-584.  1971.  Illus. 
Identifiers:  Acetate,  Alfalfa-D,  Ammonium, 
Branching,  Chemicals,  Chloride,  Chloroethyl- 
trimethyl, Components,  Dodecenyl,  Forage,  Gib- 
berellic-Acid,  Growth,  IAA,  Medicago-Sativa-D, 
Mercuric,  Phenyl,  Regulator,  Succinic-Acid, 
Transplant,  Yield. 

Plants  of  Medicago  sativa  L.  cv.  'Mesa-Sirsa'  were 
grown  in  both  the  greenhouse  and  controlled  en- 
vironmental growth  chambers  and  used  to  evalu- 
ate the  effect  of  various  antitranspirant  and 
growth  regulator  chemicals  on  water  requirement 
and  growth  components.  Gibberellic  acid  (GA)  sig- 
nificantly lowered  the  water  requirement  of  alfalfa 
in  all  environments.  IAA,  (2-chloroethyl) 
trimethylammonium  chloride  (CCC),  phenyl-mer- 
curic  acetate  (PMA),  and  dodecenylsuccinic  acid 
(DSA)  did  not  alter  the  water  requirement  of  alfal- 
fa. The  antitranspirant  chemicals  did  not  reduce 
the  amount  of  water  transpired,  and  further  DSA 
caused  plant  damage  when  used  as  a  foliar  spray. 
Gibberellic  acid  significantly  increased  the  amount 
of  stem  tissue  produced  in  all  environments,  which 


resulted  in  more  total  dry-forage  yield.  Gibberellic 
acid  had  no  effect  on  the  amount  of  leaflet  tissue 
produced  except  in  experiments  where  GA  stimu- 
lated secondary  brancbing.-Copyright  1971, 
Biological  Abstract,  Inc. 
W72-05232 


HERBICDDES     IN     NARROW-ROW     COTTON 
CULTURE, 

Southwestern    Great    Plains    Research    Center, 

Bushland,  Tex. 

A.  F.  Wiese,  and  D.  T.  Smith. 

Crop  Sci.  1 1(4):  518-520. 1971.  DJus. 

Identifiers:   Alachlor,  Amaranthus-D,  Cotton-D, 

Culture,  Di,  Diuron,  Fluometuron,  Gossypium- 

Hirsutum-D,  Herbicides,  Methyl,  Nitralin,  Norea, 

Pigweed-D,    Prometryne,    Row,    Terephthalate, 

Tetrachloro,  Trifluralin. 

On  loamy  sand  soil  application  of  several  pre- 
emergence  herbicides  (DCPA 

dimethyl/tetrachloroterephthalate,  trifluralin,  diu- 
ron, norea,  prometryne,  nitralin,  alachlor, 
fluometuron)  followed  by  sprinkle  irrigation  or 
rainfall  resulted  in  good  control  of  a  mixture  of 
several  Amaranthus  (pigweed)  species  in  narrow- 
row  (18  to  25  cm)  cotton  (Gossypium  hirsutum  L.) 
without  causing  crop  injury.  On  fine,  sandy  loam 
soil  preplant  herbicide  applications,  followed  by 
incorporation  with  a  spike-toothed  harrow,  gave 
good  weed  control  without  cotton  injury.  Deep  in- 
corporation of  preplant  herbicides  on  the  fine 
sandy  loam  caused  cotton  injury.  On  loam  soil, 
shallow  incorporation  with  a  grain  drill  during  the 
planting  operation  or  deeper  incorporation  with  a 
tandem  disk  gave  good  pigweed  control  without 
cotton  injury.  Herbicide  rates  required  for  control 
of  pigweed  in  narrow-row  cotton  were  comparable 
to  those  required  for  weed  control  in  conventional 
cultivated  cotton  on  the  same  soil  types. -Copy- 
right 1971 ,  Biological  Abstracts,  Inc. 
W72-05233 


PLANT  WATER  POTENTIAL  GRADIENTS 
MEASURED  IN  THE  FIELD  BY  FREEZING 
POINT, 

Agricultural  Research  Service,  Kimberly.  Idaho. 
Snake  River  Research  Center. 
J.  W.  Cary,  and  H.  D.  Fisher. 
Physiol  Plan.  24(3):  397-402.  1971.  Illus. 
Identifiers:  Alfalfa-D,  Bean-D.  Beet-D,  Beta-Vul- 
garis-D,   Com-M,   Cucurbita-Pepo-D,   Elements. 
Evapo,  Field,  Fluid,  Freezing,  Gradients,  Guttt- 
tion,     Helianthus-Annuus-D,     Leaf,     Measured, 
Medicago-Sauva-D,  Phaseolus-Vulgaris-D,  Plant, 
Point,    Potato-D,    Potential,    Pumpkin-D,    Root, 
Soil,  Solanum-Tuberosum-D,  Sugar,  Sunflower- 
D,  Tissue,  Transpiration,  Triticum-Aestivum-M, 
Wheat-M,  Xylem,  Zea-Mays-M,  Zone. 

A  portable  freezing  point  meter  was  used  in  the 
field  to  measure  the  water  potential  gradients  in 
sunflower  (Helianthus  annuus),  beans  (Phaseolus 
vulgaris),  corn  (Zea  mays),  wheat  (Triticum 
aestivum),  pumpkin  (Cucurbita  pepo),  potato 
(Solanum  tuberosum),  alfalfa  (Medicago  sativa), 
and  sugarbeets  (Beta  vulgaris).  The  measurements 
were  made  between  daybreak  and  sunrise,  and 
again  during  the  middle  of  the  afternoon  on  days 
when  the  potential  evapotranspiration  varied 
between  6.5  and  8.0  mm  of  water.  The  gradients 
varied  from  a  maximum  of  0.2  bar/cm  in  wheat, 
down  to  an  undetectable  value  for  pumpkin. 
Although  most  of  the  soil  in  the  root  zone  was  kept 
at  potentials  above  -1  bar,  the  bulk  of  the  root  tis- 
sue had  winter  potentials  of  -5  to  -10  bars.  Dif- 
ferences in  water  potential  between  shaded  and 
unshaded  leaves,  and  between  leaf  tissue  and  gut- 
tation  fluid  suggested  a  similar  drop  of  several  bars 
between  xylem  elements  and  the  surrounding  leaf 
tissue  in  some  plant  species.  The  implications  of 
such  drops  are  discussed  with  respect  to  plant 
water  transport  equations  and  pressure  cell  poten- 
tial measurements. -Copyright  1971.  Biological 
Abstracts,  Inc. 
W72-05239 
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INTERACTION    OF    WATER    UPTAKE    AND 
ROOT  DISTRIBUTION, 

Auburn  Univ.,  Ala.  Dept.  of  Civil  Engineering. 
Fred  J  Molz. 

Agron  J.  63  (4):  608-610.  1971. 
Identifiers:  Distribution,  Interaction,  Permeabili- 
ty, Root,  Sorghum-M,  Uptake. 

A  simplified  version  of  a  mathematical  model 
developed  by  Molz  and  Remson  (1970)  is  used  to 
compute  effective  root  distribution  for  sorghum. 
Data  from  an  experiment  by  Gardner  (1964)  are 
utilized  in  the  computation,  and  the  computed  root 
distribution  is  compared  with  the  measured  dis- 
tribution. The  effective  distribution  is  computed 
for  1 ,  3,  5,  and  7  days  after  the  beginning  of  the  ex- 
periment, and  results  indicate  that  it  is  a  complex 
quantity  which  varies  in  both  space  and  time.  Ini- 
tially, the  2  distributions  bear  little  resemblance, 
but  as  the  soil  dries  due  to  transpiration,  they 
become  quite  similar.  The  computations  lend  sup- 
port to  the  model  of  Molz  and  Remson  (1970)  and 
might  be  interpreted  as  indicating  the  existence  of 
significant  impedence  to  moisture  flow  in  the  plant 
roots  under  moist  conditions.  Longitudinal  varia- 
tions in  root  surface  permeability  and  root  growth 
could  also  contribute  to  the  computed  behavior. -- 
Copyright  1971 ,  Biological  Abstracts,  Inc. 
W72-05242 


OXYGEN  DIFFUSION  FROM  THE  ROOTS  OF 
RICE  GROWN  UNDER  NON-WATERLOGGED 
CONDITIONS, 

Hull  Univ.  (England).  Dept.  of  Botany. 
W.  Armstrong. 

Physiol  Plant.  24  (2):  242-247. 1971.  Illus. 
Identifiers:     Breakdown,     Cortical,     Diffusion, 
Grown,     Growth,     Non-Waterlogged,     Oxygen, 
Respiration,  Rice-M,  Roots,  Temperature,  Tiller- 
ing, Under. 

Three  rice  varieties,  cv.  Norin  36,  cv.  Norin  37  and 
cv.  Yubae,  were  grown  in  a  loam  with  a  20  cm 
water-table  which  gave  aerobic  conditions  to  a 
depth  of  not  less  than  15  to  17  cm.  Under  these 
conditions  Norin  36  grew  more  vigorously  and  til- 
lered more  frequently  than  the  other  2  varieties. 
The  rates  of  02  diffusion  at  23  deg.  C  from  roots 
up  to  1 1  cm  in  length  were  however  appreciably 
lower  for  Norin  36  (4.3  x  10  to  the  8th  power  g.  cm- 
2  of  root  surface. min-1)  than  for  Norin  37  or 
Yubae  (c.  7.8  x  10  to  the  8th  power  g).  A  considera- 
ble increase  (up  to  200%)  in  the  02  diffusion  rate 
(ODR)  from  the  roots  occurred  if  they  were  cooled 
to  3  deg.  C,  and  at  this  temperature  differences  in 
ODR  between  the  varieties  were  not  significant. 
For  a  purely  physical  system,  because  of  the 
decrease  in  the  diffusion  coefficient  of  02  in 
water,  and  the  increase  in  02  solubility,  a  drop  of 
c.  20%  in  ODR  should  accompany  the  above  20 
deg.  C  drop  in  temperature.  A  16%  drop  was 
recorded  for  artificial  'roots'  under  these  condi- 
tions. It  was  concluded  that  respiratory  activity  at 
the  higher  temperature  must  have  been  responsi- 
ble for  the  low  readings  and  intervarietal  dif- 
ferences observed  at  23  deg.  C.  By  increasing  the  3 
deg.  C  values  by  25%  a  mean  value  of  14.2  x  10  to 
the  8th  power  g.cm-2  of  root  surface. min-1  was 
recorded  for  the  three  varieties,  being  the  probable 
ODR  at  23  deg.  C  in  the  absence  of  a  respiratory 
factor.  Calculations  show  that  respiratory  activity 
removed  enough  02  to  reduce  the  ODR  for  Norin 
36  by  more  than  9  x  10  to  the  8th  power  g,  and  for 
Norin  37  and  Yubae  by  c.6.7  x  10  to  the  8th  power 
g.cm-2  of  root  surface. min-1.  Anatomical  in- 
vestigations showed  that  cortical  breakdown  was 
always  extensive  at  4  to  4.5  cm  from  the  apex  of 
the  roots.  In  some  cases  however  breakdown  had 
not  occurred  in  the  basal  segment  of  the  root.  No 
opinion  could  be  formed  as  to  whether  differences 
in  the  amount  of  cortical  breakdown  between  the 
varieties  might  have  occasioned  the  respiratory 
differences  observed.  An  interesting  feature  of  the 
root  anatomy  was  the  failure  of  breakdown  in 
those  regions  of  the  roots  through  which  lateral 
roots  emerged  -Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-05245 


INFLUENCE  OF  SOIL  MOISTURE  AND  NPK 
LEVEL  UPON  THE  GROWTH  AND  YIELD  OF 
THE  ANNUAL  CARAWAY  (CARUM  CARVI  L. 

F.  ANNUA.),  (IN  POLISH), 

Antonina  Ruminska,  and  Teresa  Mosiej. 

Herba  Pol.   16  (3):  255-267.   1970.  Illus.  English 

summary. 

Identifiers:  Annual,  Caraway-D,  Carum-Carvi-F- 

Annua-D,    Growth,    Moisture,    Nitrogen,    Oil, 

Phosphorus,  Potassium,  Soil,  Volatile,  Yield. 

The  optimum  water  level  was  80%  of  the  water 
capacity.  In  these  conditions  the  crop  of  14.4  g/pot 
exceeded  about  17-fold  that  at  the  critical  water 
level,  40%  of  the  water  capacity.  NPK  fertilizing 
increased  5-6-fold  the  crop  yields  in  all  water  com- 
binations with  the  exception  of  the  critical  value 
40%  of  the  water  capacity.  A  sufficient  water  and 
mineral  nutrient  supply  resulted  in  a  more 
economical  water  management.  The  use  of  fertil- 
izers affected  the  1000-seed- weight  whereas  the 
volatile  oil  changed  mainly  in  connection  with  the 
water  level.  The  highest  volatile  oil  content  (5.6%) 
was  reached  at  60%  of  the  water  capacity.  A 
higher  as  well  as  a  lower  soil  moisture  decreased 
the  oil  content.— Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-05250 


THE   TANA   IRRIGATION    SCHEME:    AN   IN- 
TEGRATED DEVELOPMENT  PROJECT, 

International    Land    Development    Consultants, 
Arnhem  (Netherlands). 
J.  A.  Baarspul. 

Neth  J  Agric  Sci.  19(2):  76-84.  1971.  DJus. 
Identifiers:  Africa,  Crops,  Development,  East,  In- 
tegrated, Irrigation,  Project,  Tana. 

The  Tana  Irrigation  Scheme  is  now  a  well-func- 
tioning settlement  scheme  where  tests  on  the  in- 
troduction of  new  crops  can  be  continued.  The 
results  of  the  last  few  years  have  shown  that  if 
proper  agricultural  techniques  are  applied  under 
good  management  conditions,  the  opportunities 
for  the  Gaolle  farmer  are  much  better  than  was 
supposed  initially.  With  careful  planning,  constant 
guidance  and  full  support  it  will  even  be  possible 
for  him  to  achieve  a  good  deal  more .  At  the  Galole 
Pilot  Demonstration  and  Training  Centre  technical 
assistance  has  proved  to  be  a  most  valuable  tool  in 
development  work.--Copyright  1971,  Biological 
Abstracts,  Inc. 
W72-05252 
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INVERSE  SOLUTIONS  TO  THREE-DIME- 
NSIONAL FREE  SURFACE  POTENTIAL 
FLOWS, 

Utah  State  Univ.,  Logan.  Coll.  of  Engineering. 
For  primary  bibliographic  entry  see  Field  02F. 
W72-04808 


FLOODS  ON  YAHARA  RIVER,  LAKE  KEGON- 
SA  DAM  TO  COUNTY  LINE,  DANE  COUNTY, 
WISCONSIN, 

Geological  Survey,  Madison,  Wis. 
C.  L.  Lawrence,  and  B.  K.  Holmstrom. 
Geological  Survey  Open-file  Report,  August  1971. 
6p,  4  fig. 

Descriptors:  'Wisconsin,  'Regional  flood,  'Flow 
profiles,  'Darns,  Floods,  Flood  water,  Flood 
plains,  Cross-sections,  Water  management  (Ap- 
plied), Flood  protection,  Floodplain  zoning. 
Identifiers:  'Flood  inundation,  Yahara  River, 
Dane  County. 


The  profile  and  an  approximate  outline  of  the 
flooded  area  for  the  regional  (100-year)  flood  has 
been  determined  for  a  13-mile  reach  of  the  Yahara 
River,  Dane  County,  Wisconsin,  from  the  dam  at 
the  outlet  of  Lake  Kegonsa  downstream  to  the 
county  line.  The  regional  flood  profile  ranges  from 
0  to  4  feet  above  normal  low- water  profiles.  (Lang- 
USGS) 
W72-04815 


HYDROLOGY  OF   HUNGRY  HORSE   RESER- 
VOIR, NORTHWESTERN  MONTANA, 

Geological  Survey,  Washington,  D.C. 

W.  D.  Simons,  and  M.  I.  Rorabaugh. 

Available  from  Sup  Doc,  GPO- Washington,  D.C. 

20402  -  65  cents.  Geological  Survey  Professional 

Paper  682, 1971. 66  p,  28  fig,  40  tab,  8  ref. 

Descriptors:  'Reservoirs,  'Hydrologic  data, 
'Reservoir  storage,  'Reservoir  yield,  'Montana, 
Surface  waters,  Streamflow,  Groundwater,  Flow 
rates,  Data  collections,  Inflow,  Evaporation, 
Stream  gages,  Water  level  fluctuations,  Geology, 
Model  studies,  Precipitation  (Atmospheric), 
Groundwater  movement,  Water  balance, 
Hydrologic  budget,  Columbia  River  basin. 
Identifiers:  'Hungry  Horse  Reservoir  (Mont). 

Hungry  Horse  Project,  on  the  South  Fork 
Flathead  River  in  northwestern  Montana,  is  an  im- 
portant element  in  the  comprehensive  water- 
resources-development  plan  for  the  Columbia 
River  basin.  It  is  used  primarily  for  at-site  and 
downstream  power  generation  and  local  and 
downstream  flood  control.  Hungry  Horse  Reser- 
voir has  a  usable  storage  capacity  of  2.98  million 
acre-feet  for  at-site  production  of  electrical  ener- 
gy. The  existence  of  an  additional  amount  of  usa- 
ble bank  storage  was  established  by  a  comprehen- 
sive water-budget  analysis.  A  theoretical  model  of 
the  response  of  the  aquifer  adjacent  to  the  reser- 
voir to  changes  in  reservoir  stage  was  developed. 
The  constants  used  in  the  mathematical  equations 
were  based  on  the  residuals  from  the  water-budget 
computations.  The  model  solution  indicates  that 
the  groundwater  storage  is  108,000  cfs-days 
between  the  elevations  of  3,336  and  3,560  feet 
above  mean  sea  level.  This  amount  of  added 
storage  is  not  totally  available  as  reservoir  inflow 
under  normal  patterns  of  regulation  because  of  the 
time-lag  and  hysteresis-loop  effects  of  ground- 
water movement  across  the  interface  between  the 
aquifer  and  the  reservoir.  (Woodard-USGS) 
W72-04821 


CATALOG  OF  RECHARGE  BASINS  ON  LONG 
ISLAND,  N.Y.,  IN  1969, 

Geological  Survey,  Mineola,  N.Y. 

G.  E.  Seaburn,  and  D.  A.  Aronson. 

Geological  Survey  Open-file  Report,  1971.  28  p,  2 

fig,  10  tab,  10  ref. 

Descriptors:  'Recharge,  'Storm  runoff,  'Diver- 
sion structures,  'Drainage,  'Water  storage,  'New 
York,  Water  conservation,  Water  supply, 
Hydrologic  data,  Data  collections,  Reviews, 
Storage  capacity. 
Identifiers:  'Long  Island  (N.Y.). 

Basic  data  are  compiled  for  2,124  recharge  basins 
in  operation  in  1969  on  Long  Island,  N.Y.  These 
data  consist  of  the  basins'  location,  date  of  con- 
struction, capacity  to  store  water,  maximum  infil- 
tration area,  size,  bottom  altitude,  overflow  al- 
titude, land-surface  altitude,  water-table  altitude, 
drainage  area,  clogging  or  lack  of  clogging,  use, 
geologic  environment,  and  soil  environment.  Ta- 
bles summarizing  the  data  and  a  cross  reference 
are  included.  One  of  the  major  methods  of  dispos- 
ing of  storm  runoff  from  urban  and  suburban  areas 
on  Long  Island  is  to  divert  the  water  into  recharge 
basins.  This  method  of  disposal,  begun  in  1935, 
helps  to  augment  and  conserve  water  in  Long 
Island's  groundwater  reservoir—the  sole  source  of 
fresh  water  for  nearly  3  million  people  in  Nassau 
and  Suffolk  Counties.  Most  of  the  recharge  basins 
are  unlined  open  pits  that  dispose  of  storm  runoff 


31 


Field  04— WATER  QUANTITY  MANAGEMENT  AND  CONTROL 
Group  4A — Control  of  Water  on  the  Surface 


from  residential,  commercial  and  industrial  areas, 
and  from  highways.  (Woodard-USGS) 
W72-04833 


PROBLEMS   RAISED   BY   THE   APPLICATION 

OF  STOCHASTIC  RELATIONS  TO 

HYDROLOGIC  VARIABLES  AND  MEANS  OF 

THEIR   SOLUTION   (PROBLEMES  SOULEVES 

PAR     L'     APPLICATION     DES     RELATIONS 

STOCHASTIQUES  AUX  VARIABLES 

HYDROLOGIQUES     ET     MOYENS     DE     LES 

RESOUDRE), 

Grenoble      Univ.      (France).      Laboratoires     de 

Mecanique  des  Fluides. 

For  primary  bibliographic  entry  see  Field  02A. 

W72-04847 


WATER  BALANCE  AND  REGIONALIZATION 

OF  DRAINAGE  IN  THE  TURKMEN  SSR  (VOD- 

NYY  BALANS  I  RAYONIROVANIYE  DRENAZ- 

HA  V  TURKMENSKOY  SSR), 

Desert  Inst.,  Ashkhabad  (USSR). 

G.  S.  Yefimov. 

Izdatel  'stvo  'YlynT,  Ashkhabad,  USSR,  1968.  108 

P- 

Descriptors:  'Water  balance,  'Hydrologic  cycle, 
•Drainage,  'Drainage  systems,  Irrigation,  Irriga- 
tion systems,  Irrigation  efficiency,  Irrigation 
water.  Soil  water,  Groundwater,  Water  supply, 
Water  loss,  Precipitation  (Atmospheric), 
Evapotranspiration,  Leaching,  Soils,  Crops,  Cot- 
ton, Alfalfa,  Land  reclamation. 
Identifiers:  "USSR,  'Turkmen  SSR,  Kolkhozes, 
Sovkhozes,  Regionalization. 

This  monograph  presents  the  results  of  a  long-term 
study  of  total  evaporation  and  moisture  content  of 
soil  in  the  Kopet-Dagh,  Murgab-Tedzhen,  and 
Middle  and  Lower  Amu  Darya  natural  irrigation 
zones  of  the  Turkmen  SSR.  Leaching  rates,  crop 
types  in  cotton-alfalfa  rotations,  unit  irrigation- 
water  consumption  values  for  cotton-growing 
farms,  and  project  irrigation  efficiencies  are  used 
to  compute  the  water  balance  of  the  4  zones, 
determine  drainage  moduli  (expressed  in 
liter/sec/ha)  and  average  monthly  groundwater 
levels,  and  to  identify  drainage  types  for  all  ir- 
rigated regions  of  the  republic.  The  text  is 
designed  for  a  wide  circle  of  scientific  workers  and 
specialists  engaged  in  the  study  and  planning  of 
reclamation  programs  and  practices.  (Josefson- 
USGS) 
W72 -04861 


PEAKING-STATION  LAYOUTS  ON 

HIMALAYAN  RIVERS, 

Kishau  Dam  Planning  Div  ,  Dehra  Dun  (India). 

R.K.Jain. 

Water  Power,  Vol  23,  No  6,  p  218-223,  June  1971. 

8  fig,  1  tab,  2  ref ,  2  append. 

Descriptors:  'Peak  power,  'Stations,  Hydroelec- 
tric powerplants,  Peak  loads  (Electric),  Flow  con- 
trol, Energy,  Demand,  Sedimentation,  Sediment 
control,  Intake  channels,  Power,  Forebays,  Reser- 
voir operation,  Discharge  measurement,  Intake 
structures,  Planning. 

Identifiers:  India,  'Layout,  Flow  duration  curves, 
'Headworks. 

Snow-fed  Himalayan  rivers  are  ideal  for  supplying 
power  to  peaking  stations  because  they  have  high 
gradients  in  the  reaches  beore  entering  the  plains. 
However,  improper  layout  of  these  stations  can 
lead  to  problems  in  sedimentation,  interference  of 
waterways,  and  discharge  and  measurement  con- 
trol. These  problems  and  their  solutions  are 
discussed.  Sediment  studies  are  essential  to  ensure 
proper  functioning  of  the  power  station.  Some 
sedimentation  is  unavoidable  and  requires  raising 
the  height  of  the  dam.  The  increased  height  of  the 
dam  can  be  limited  by  lowering  the  water  level  at 
the  forebay  during  high  river  flows  with  resulting 
lower  reservoir  levels.  Aqueducts  and  inverted 
siphons  are  feasible  for  power  channel  crossings 


of  waterways;  however,  restrictions  imposed  by 
aqueducts  should  be  minimal.  Flow  measurement 
and  control  can  be  accomplished  best  at  the 
powerhouse,  preferably  with  a  gated  structure  at 
the  head  pond.  Regulation  is  automatic  if  the  in- 
take is  ungated  and  all  stations  are  operated  with 
the  same  speed-droop  characteristics.  (USBR) 
W72-04875 


THE  AMELIORATION  OF  GLEY  AND  PSEU- 
DOGLEY  SOILS, 

California  Univ.,  Davis.  Dept.  of  Water  Science 

and  Engineering. 

For  primary  bibliographic  entry  see  Field  02G. 

W72-04899 


BIOLOGY  OF  THE  CRAYFISH  ORCONECTES 
CAUSEYI  AND  ITS  USE  FOR  CONTROL  OF 
AQUATIC  WEEDS  IN  TROUT  LAKES, 

Bureau  of  Sport  Fisheries  and  Wildlife,  Washing- 
ton, D.C.  Div.  of  Fishery  Research. 
Jack  L.  Dean. 

U  S  Bur  Sport  Fish  Wildl  Tech  Pap  24:  3-13,  1969. 
Illus 

Identifiers:  Aquatic,  Behavior,  Biology,  Breeding, 
Ceratophyllum-D,  Chara,  Control,  Crayfish, 
Elodea-M,  Lakes,  Myriophyllum-D,  Orconectes- 
Causeyi,  Polygonum-D,  Potamogeton-M,  Ranun- 
culus-D,  Scirpus-M,  Trout,  Typha-M,  Weeds. 

Submerged  aquatic  plants  limit  the  suitability  for 
trout  management  of  many  shallow  lakes  in  the 
Southwest.  Control  of  these  weeds  has  been 
achieved  by  the  introduced  crayfish  O.  causeyi. 
The  life  history,  ecology,  and  weed-control  activi- 
ties of  this  crayfish  are  discussed.  Abundant  cray- 
fish populations  occur  over  a  wide  range  of  eleva- 
tions in  permanent  well-oxygenated  ponds,  lakes, 
and  streams  where  predaceous  warm-water  fishes 
are  scarce.  Weed  control  is  proportional  to  the 
crayfish  population  and  the  proximity  of  a  rocky 
substrate  which  is  the  preferred  habitat.  This  cray- 
fish controls  several  species  of  Potamogeton, 
Myriophyllum,  Elodea,  Ceratophyllum,  Ranuncu- 
lus, Chara,  and  filamentous  algae.  It  does  not  con- 
trol Scirpus,  Typha,  or  Polygonum.  Eggs  are  laid 
from  late  March  to  early  May,  depending  on  water 
temperatures.  They  hatch  from  late  May  through 
June  after  being  carried  6  to  9  wk  and  the  young 
remain  attached  to  the  adult  female  7  to  12  days 
before  becoming  free  living.  Sexual  maturity  is  at- 
tained between  Aug.  and  mid-Sept,  of  the  2nd 
summer  at  an  age  of  1 4  or  1 5  mo.  Many  females  die 
when  24  or  25  mo.  old,  after  producing  their  1st 
brood,  but  a  few  survive  to  produce  a  2nd  brood. 
Ovarian  egg  production  averages  588,  which  is 
greater  than  that  of  any  other  North  American 
crayfish  reported  in  the  literature.  The  sex  ratio  is 
1:1  for  immature  individuals,  but  adult  males  out- 
number adult  females  1.5:1.  This  crayfish  is  a  terti- 
ary burrower  establishing  relatively  shallow  bur- 
rows for  hibernation  and  egg-hatching  periods.  It 
has  not  damaged  dams  or  irrigation  ditches  and  has 
been  compatible  with  local  agriculture. --Copyright 
1971 ,  Biological  Abstracts,  Inc. 
W72-04962 


EVALUATION  OF  RADAR  AND  RAINGAGE 
SYSTEMS  FOR  FLOOD  FORECASTING, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Ralph 

M.    Parsons    Lab.    for    Water    Resources    and 

Hydrodynamics. 

For  primary  bibliographic  entry  see  Field  02B. 

W72-04966 


STOCHASTIC  MODELING  OF  TEMPERATURE 
AND  FLOW  IN  RIVERS, 

Carnegie-Mellon   Univ.,   Pittsburgh,   Pa.   Div.  of 

Sponsored  Research. 

For  primary  bibliographic  entry  see  Field  02A. 

W72-05030 


APPLICATION  OF  STREAM  ORDER  NUM- 
BERS TO  THE  MERRIMACK  RIVER  BASIN, 

Harvard  Univ.,  Cambridge,  Mass.  Div.  of  En- 
gineering and  Applied  Physics. 
F.  Walsh. 

Water  Resources  Research,  Vol  8,  No  1,  p  141- 
144,  February  1972.  2  fig,  2  tab,  5  ref.  Partly  sup- 
ported by  FWQA. 

Descriptors:  'Geomorphology,  'Drainage  patterns 

(Geologic),    'Massachusetts,    Drainage    density, 

Channel    morphology,    Topography,     Statistics, 

Probability. 

Identifiers:    'Merrimack  River  (Mass),   'Stream 

order. 

The  Merrimack  River,  Massachusetts,  satisfies 
the  requirements  of  a  Horton  basin.  An  amend- 
ment to  the  Scheidegger  ordering  system  is 
proposed,  based  on  the  length  of  stream  source 
segments.  These  amended  orders  can  be  used  to 
identify  incorrectly  mapped  sources  and  to  identi- 
fy which  junctions  in  a  single  Scheidegger  order 
have  longer  than  average  sources  upstream.  (K- 
napp-USGS) 
W72-05036 


SEEPAGE  THROUGH  SATURATED  AND  UN-'. 
SATURATED  LAYERS, 

Research  Inst,  for  Water  Resources  Development, 

Budapest  (Hungary). 

For  primary  bibliographic  entry  see  Field  02G. 

W72-05045 


THE  USE  OF  NON-DIMENSIONAL  ONE-. 
-PARAMETER  FUNCTIONS  FOR  THE  DETER- 
MINATION OF  REGIONAL  RAINFALL  DEPTH- 
-DURATION-FREQUENCY  RELATIONS, 

Water  Planning  for  Israel  Ltd,  Tel  Aviv  (Israel). 
For  primary  bibliographic  entry  see  Field  02A. 
W72-05047 


ANALYSIS  OF  TURBULENT  PIPE  FLOW , 

New  York  Univ.,  N.Y.  School  of  Engineering  and 

Science. 

For  primary  bibliographic  entry  see  Field  08B. 

W72-05050 


CHANGES   IN   SNOWMELT   RUNOFF   AFTER 
FOREST   CLEARING   ON   A   NEW   ENGLAND, 
WATERSHED, 

Forest  Service  (USDA),  Durham,  N.H.  Northeast- 
em  Forest  Experiment  Station. 
J.  W.  Hornbeck,  and  R.  S.  Pierce. 
Eastern   Snow  Conference,   Proceedings   of  the 
1969  Annual  Meeting,  p  104-1 12,  1969.  5  fig,  5  tab, 
3  ref. 

Descriptors:  'Watershed  management,  'Clear- 
cutting,  'Snow,  'Snow  pack,  'Water  equivalent, 
'Snow  melt,  'Water  yield,  Hydrologic  equations. 
Herbicides,  Soil  water,  Soil  water  movement. 
New  Hampshire. 

Identifiers:  'Snowmelt  runoff ,  'No  logging,  'Peak 
flows,  'Snowmelt  season,  'Peak  accumulation, 
'Cumulative  flow,  Hubbard  Brook  Experimental 
Forest  (N  H). 

Small  gaged  watersheds  are  being  used  to  explore 
the  possibilities  of  influencing  snowmelt  runoff 
from  forested  areas  at  Hubbard  Brook.  On  one  of 
the  watersheds  all  trees  were  cut  and  left  where 
they  fell.  Herbicides  were  applied  to  prohibit 
revegetation.  Cumulative  streamflow  was  ad- 
vanced by  an  average  of  4  to  8  days.  Earner  and 
more  rapid  snowmelt  on  the  cleared  watershed 
caused  peakflow  volumes  to  increase  in  the  early 
part  of  the  melt  season  and  decrease  in  the  later 
part.  Total  volume  of  streamflow  for  the  March  1 
to  May  15  interval  was  not  significantly  changed. 
The  results  suggest  that  clearing  as  much  as  25  per- 
cent of  a  hardwood  forested  area  would  not 
greatly  affect  the  volume  of  downstream  flows 
during  the  snowmelt  season.  (Reeves-Forest  Ser- 
vice) 
W72-05078 
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EVALUATING  MULTIPLE  ECONOMIC  EF- 
FECTS OF  FORAGE  DEVELOPMENT  AND 
MANAGEMENT, 

Soil  Conservation  Service,  Portland,  Oreg. 
E.  William  Anderson,  and  Maurice  L.  Jemstedt. 
J  Range  Manage.  24  (3):  174-180.  1971.  Illus. 
Identifiers:  Development,  Economic,  Evaluating, 
Forage,  Irrigation,  Management,  Multiple. 

A  multiple-effect  approach  is  illustrated  for 
evaluating  forage  development  and  management. 
A  nucleus  project,  such  as  an  irrigated  pasture, 
may  result  in  a  chain  reaction  of  other  potential  ad- 
justments in  land  use,  animal  husbandry,  and 
resource  management.  The  benefits  are  con- 
siderably greater  than  those  usually  associated 
with  range  and  pasture  projects  because  multiple 
effects  accrue  within  the  total  operation.  Some 
guidelines  are  presented  for  evaluating  land  use, 
forage  management  and  animal  husbandry  in  con- 
junction with  each  other.-Copyright  1971,  Biolog- 
ical Abstracts,  Inc. 
W72-O5104 


GLACIAL  LAKE  PASSAIC:  PALYNOLOGICAL 
EVIDENCE  FOR  DRAINING  OF  THE  GREAT 
SWAMP  STAGE, 

Newark  State  Coll.,  Union,  N.J. 

For  primary  bibliographic  entry  see  Field  02H. 

W72-05200 


LIMITS     ON     WESTERN     RANGE     FORAGE 
PRODUCTION:  WATER  OR  MAN, 

Agricultural  Research  Service,  Logan,  Utah.  Plant 

Science  Research  Div. 

Wesley  KeUer. 

J  Range  Manage.  24  (4):  243-247.  1971. 

Identifiers:  Evaporation,  Forage,  Man,  Potential, 

Precipitation,    Production,    Productivity,    Range, 

Western. 

Water  is  generally  regarded  as  the  limiting  factor 
in  forage  production  on  arid  range-land.  If  800  lb. 
is  taken  as  the  water  requirement  for  a  pound  of 
range  forage,  12  inches  as  the  average  precipita- 
tion, and  400  lb.  as  the  average  forage  produc- 
tion/acre, only  12.5%  of  the  precipitation,  or  1.5 
inches,  is  used  in  producing  the  forage  crop.  If  we 
estimate  that  in  addition,  1/2  inch  is  lost  to  deep 
percolation,  1  inch  to  over-the-surface  runoff,  and 
1  inch  to  undersirable  vegetation,  we  account  for  4 
inches.  Thus,  the  remainder,  2/3  of  the  total 
precipitation,  is  lost  by  evaporation,  without 
benefit  to  man.  The  importance  of  the  resource 
lost  by  evaporation  is  discussed  in  relation  to  the 
potential  productivity  of  arid  lands. -Copy right 
1971,  Biological  Abstracts,  Inc. 
W72-05230 


THE  WATER  OUTLAY  BY  EICHHORNIA 
CRASSIPES  AND  OBSERVATIONS  ON  THE 
PLANT  CHEMICAL  CONTROL, 

Ain  Shams  Univ.,  Cairo  (Egypt). 

Mohamed  Ahmed  Hammouda. 

Phyton  (Horn  Austria).  13  (1/2):  97-106.  1968.  Illus. 

Identifiers:    Amine,    Chemical,    Control,    2-4-D, 

Daiapon,  Egypt,  Eichhornia-Crassipes-M,  Evapo, 

Lippia-D,  Outlay,  Paraquat,  Plant,  Transpiration. 

A  study  of  the  natural  growth  of  Eichhornia  cras- 
sipes in  a  water  channel,  northern  Cairo,  was 
made  in  1966  previous  to  eradication  of  the  plant. 
Evapotranspiration  and  transpiration  studies  were 
made.  Daily  evapotranspiration  rates  in  E.  cras- 
sipes  water  surface  were  1.3-2.6  times  evaporation 
rates  from  open  water  surfaces.  Measured 
evapotranspiration  rates  (ETP)  from  E.  crassipes 
tanks  are  2-3  times  higher  than  potential 
evapotranspiration  (ETP)  from  Lippia-  covered  ir- 
rigated land.  Measured  (ETP)  of  E.  crassipes  were 
correlated  with  a  microclimatic  character,  poten- 
tial evapotranspiration  from  plant  cover  over 
water  surfaces.  The  plant  cannot  close  its  stomata 
completely  and  water  deficits  of  considerable  ex- 
tents may  occur.  Transpiration  followed  a  daily 
wd  seasonal  pattern  correlated  with  atmospheric 
factors.  Experiments  on  the  effect  of  2,4-D  amine, 


paraquat  and  daiapon  on  the  plant  was  made  and 
indications  of  change  in  relative  transpiration  after 
spraying  with  solutions  of  different  concentrations 
were  considered.  2,4-D  amine  was  the  most  suita- 
ble for  control,  paraquat  was  also  of  value,  while 
daiapon  required  higher  concentrations.  Observa- 
tions on  shoot  growth,  and  root  elongation  with 
more  dilute  solutions  were  given. -Copyright  1971 , 
Biological  Abstracts,  Inc. 
W72-05247 
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ADMINISTRATIVE  ALLOCATION  OF  WATER, 

National  Water  Commission,  Arlington,  Va. 
For  primary  bibliographic  entry  see  Field  06E. 
W72-04786 


RECORDS  OF  WELLS,  DRILLERS'  LOGS,  AND 
CHEMICAL  ANALYSIS  OF  GROUND  WATER 
IN  GALVESTON  COUNTY,  TEXAS  1952-1970, 

Geological  Survey,  Austin,  Tex. 
R.  K.  Gabrysch,  G.  D.  McAdoo,  and  W.  L.  Naftel. 
Texas   Water  Development   Board   Report    139, 
Austin,  December  1971.  52  p,  1  fig,  4  tab,  5  ref. 

Descriptors:       'Groundwater,      'Water      wells, 
♦Logging  (Recording),  'Chemical  analysis,  'Tex- 
as, Water  levels,  Hydrologic  data,  Data  collec- 
tions, Aquifer  characteristics,  Geology. 
Identifiers:  'Galveston  County  (Tex). 

Groundwater  data  collected  from  1952  to  1970  in 
Galveston  County,  Texas  include  records  of  97 
wells  and  test  holes,  60  drillers'  logs  and  652 
chemical  analyses  of  water  samples.  All  wells  in 
Galveston  County  draw  water  from  the  Gulf  Coast 
aquifer.  The  data  are  presented  in  4  tables,  and  the 
locations  of  the  wells  are  shown  on  a  map. 
(Woodard-USGS) 
W72-04795 


THE  USE,  ABUSE  AND  RECOVERY  OF  A  GLA- 
CIAL AQUIFER, 

Williams  and  Works,  Grand  Rapids,  Mich. 
For  primary  bibliographic  entry  see  Field  05B. 
W72-04802 


GROUND-WATER  LEVELS  IN  IDAHO,  1971. 

Geological  Survey,  Boise,  Idaho. 

Idaho  Department  of  Water  Administration, 
Boise,  Water  Information  Bulletin  No  24,  Sep- 
tember 1 97 1 .  77  p ,  2  fig. 

Descriptors:   'Groundwater,  'Water  wells,  'Ob- 
servation  wells,    'Water   levels,    'Idaho,    Water 
level     fluctuations,      Aquifers,      Hydrogeology, 
Depth. 
Identifiers:  Well  locations. 

Groundwater  levels  were  measured  at  423  selected 
wells  distributed  throughout  Idaho  during  1971. 
Maps  show  the  location  of  all  network  wells  in 
Idaho,  the  water  levels  measured  in  those  wells 
during  the  spring  of  1971,  water-level  changes  oc- 
curring in  the  wells  between  the  spring  of  1970  and 
the  spring  of  1971 ,  and  hydrographs  representative 
of  water-levels  trends.  The  locations  of  wells  for 
which  geophysical  logs  are  available,  are  shown  on 
the  area  maps.  (Woodard-USGS) 
W72-04819 


GROUND-WATER  PUMPAGE  FROM  THE 
SNAKE  PLAIN  AQUIFER,  SOUTHEASTERN 
IDAHO, 

Geological  Survey,  Boise,  Idaho. 

H.  W.  Young,  and  W.  A.  Harenberg. 

Idaho    Department    of    Water    Administration, 

Water   Information   Bulletin   No   23,   September 

1971.28p,5fig,6tab,9ref. 


Descriptors:  'Groundwater,  'Withdrawal,  'Pump- 
ing, 'Water  yield,  'Idaho,  Aquifers,  Water  users, 
Irrigation,  Hydrologic  data,  Data  collections, 
Measurement,  Methodology,  Estimating. 
Identifiers:  'Snake  Plain  aquifer  (Idaho),  Ground- 
water management. 

The  amount  of  groundwater  pumped  from  the 
Snake  Plain  aquifer  in  southeastern  Idaho  is  esti- 
mated. Emphasis  is  placed  on  the  method  used  to 
estimate  withdrawals  for  irrigation  purposes. 
Groundwater  withdrawals  for  irrigation  needs 
were  computed  using  the  average  number  of 
kilowatt-hours  of  electrical  energy  consumed  per 
acre-foot  of  water  pumped  and  the  total  kilowatt- 
hours  used  by  irrigation  wells.  Investigations  of 
173  wells  indicate  that  about  527  kilowatt-hours 
are  used  to  pump  1  acre-foot  of  groundwater  from 
the  Snake  Plain  aquifer.  Using  this  coefficient  and 
the  total  electrical  power  consumed  by  irrigation 
wells,  irrigation  pumpage  is  estimated  to  be  about 
1,000,000  acre-feet.  Statistical  evaluation  of  the 
population  indicates  that  the  results  are  accurate 
to  within  10%  of  actual  withdrawals.  Municipal 
groundwater  pumpage  is  estimated  to  be  about 
34,000  acre-feet,  industrial  pumpage  about  38,000 
acre-feet,  and  rural-domestic  pumpage  about  7,000 
acre-feet.  Total  groundwater  pumpage  from  the 
Snake  Plain  aquifer  in  1969  for  irrigation,  mu- 
nicipal, industrial,  and  rural-domestic  uses  was 
about  1 ,079,000  acre-feet.  (Woodard-USGS) 
W72-04820 


HYDROLOGIC      DATA      FOR      HORSESHOE 
LAKE,  ARKANSAS,  AND  VICINITY, 

Geological    Survey,    Little    Rock,    Ark.    Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-04822 


ESTIMATED  SUBSIDENCE  IN  THE  RAYMOND 
BASIN,  LOS  ANGELES  COUNTY,  CALIFOR- 
NIA, FOR  A  POSTULATED  WATER-LEVEL 
LOWERING,  1970-2020, 

Geological  Survey,  Sacramento,  Calif. 

B.  E.  Lofgren. 

Geological  Survey  Open-file  Report,  1971.  23  p,  6 

fig,  2  tab,  5  ref. 

Descriptors:  'Groundwater,  'Withdrawal,  'Pump- 
ing,   'Land    subsidence,    'California,    Surveys, 
Forecasting,     Regression     analysis,     Correlation 
analysis,  Water  level  fluctuations. 
Identifiers:  'Raymond  basin  (Calif). 

One  of  the  alternate  plans  for  water  utilization 
being  considered  by  the  California  Department  of 
Water  Resources  in  the  Raymond  basin  in 
southern  California  involves  partial  mining  of 
groundwater  during  the  period  1970-2020,  and  con- 
sequent substantial  lowering  of  water  levels.  The 
Department  wants  to  know  whether  land  sub- 
sidence would  be  a  problem  as  a  result  of  the 
postulated  lowering.  Water  levels  in  the  Raymond 
basin  declined  to  historic  low  levels  in  the  mid  thir- 
ties, then  rose  and  remained  above  these  lows  dur- 
ing most  of  the  forties,  fifties,  and  early  sixties. 
Thus,  no  additional  hydraulic  stresses  were  im- 
posed on  the  water-bearing  deposits  during  this 
latter  period  to  induce  subsidence.  Bench-mark 
control  for  the  27-year  period,  1933-34  to  1961, 
suggested  0.2  foot  of  subsidence  for  most  bench 
marks  in  and  near  the  basin.  This  is  attributed  to 
network-adjustment  problems  rather  than  actual 
subsidence.  At  none  of  the  bench  marks  studied  is 
there  a  basis  for  directly  relating  subsidence  to 
water-level  decline.  Based  on  subsidence/head- 
decline  ratios  of  nearby  areas,  subsidence  would 
probably  be  less  than  1  foot  under  proposed  pump- 
ing stresses.  Subsidence  would  occur  so  slowly 
that  no  problems  should  result.  (Woodard-USGS) 
W72-04823 


WATER  CHEMISTRY  OF  THE  SANTA  CLARA 
VALLEY,  CALIFORNIA, 

Geological    Survey,    Menlo    Park,    Calif.    Water 
Resources  Div. 
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For  primary  bibliographic  entry  see  Field  02K. 
W72-04835 


PROGRESS  REPORT  ON  THE  ANALOG 
MODEL  STUDY  OF  THE  MAGOTHY  AQUD7ER 
IN  THE  ANNAPOLIS,  MARYLAND  AREA. 

Geological      Survey,      Parkville,      Md.      Water 

Resources  Div. 

F.  K.  Mack. 

Geological  Survey  Open-file  Report,  1971.  26  p,  5 

fig,  4  tab,  13ref. 

Descriptors:       *Groundwater,      'Water      yield, 

•Analog   models,    *Aquifers,    'Maryland,   Water 

supply,     Water    wells,     Withdrawal,    Pumping, 

Forecasting. 

Identifiers:     'Groundwater    (Magothy    aquifer), 

•Annapolis  (Md). 

Water  needs  in  the  Anne  Arundel  County,  Mary- 
land area  have  increased  rapidly  and  are  expected 
to  continue  to  increase  at  least  through  the  year 
2000.  An  electric  analog  model  was  used  to  evalu- 
ate the  suitability  of  the  Magothy  aquifer  as  a 
source  of  large  water  supplies  to  help  meet  grow- 
ing demands.  The  model  indicates  that  approxi- 
mately 60  mgd  can  be  obtained  from  the  Magothy 
aquifer  in  the  Annapolis  area  but  that  a  substantial 
part  of  the  water  pumped  will  be  from  overlying 
and  underlying  formations.  Fresh  water  is  being 
discharged  from  the  Magothy  Formation  either 
directly  into  the  Chesapeake  Bay  and  its  estuaries 
or  else  into  streams  that  discharge  into  these  saline 
bodies.  Lowering  of  the  potentiometric  head  in  the 
aquifer  will  reduce  the  quantity  of  water  discharg- 
ing from  it,  thereby  salvaging  fresh  water  that  is 
now  being  lost.  Reduction  of  the  natural  discharge 
from  the  aquifer  will  also  cause  a  reduction  in  the 
flow  of  streams.  (Woodard-USGS) 
W72-04840 


RECORDS  OF  WELLS,  SPRINGS,  AND  TEST 
BORINGS,  CHEMICAL  ANALYSES  OF 
WATER,  SEDIMENT  ANALYSES,  STANDARD 
STREAMFLOW  DATA  SUMMARIES,  AND 
SELECTED  DRILLERS'  LOGS  FROM  THE  LIT- 
TLE KANAWHA  RIVER  BASIN  IN  WEST  VHt- 
GINIA, 

Geological  Survey,  Charleston,  W.  Va.  Water 
Resources  Div. 

For  primary  bibliographic  entry  see  Field  07C. 
W72-04841 


DESCRIPTIONS  AND  CHEMICAL  ANALYSES 
FOR  SELECTED  WELLS  IN  THE  DOS  PALOS- 
-KETTLEMAN  CITY  AREA,  SAN  JOAQUIN 
VALLEY,  CALIFORNIA, 

Geological    Survey,    Menlo    Park,    Calif.    Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  02K. 

W72-04843 


QANAT  SYSTEMS  IN  IRAN, 

P.  Beaumont. 

International  Association  of  Scientific  Hydrology 

Bulletin,  Vol  16,  No  1,  p  39-50,  March  1971.  7  fig, 

5ref. 

Descriptors:      'Water     resources     development, 
'Reviews,    'Alluvium,    'Tunnels,    Water    wells, 
Water  table. 
Identifiers:  'Qanats,  Iran. 

For  more  than  two  millenia  a  large  proportion  of 
the  irrigation  water  used  within  the  confines  of  the 
modern  state  of  Iran  has  been  supplied  by  unusual 
horizontal  wells  known  as  qanats.  Qanats  appear 
to  have  originated  in  the  vicinity  of  Armenia  more 
than  2,500  years  ago  and  spread  rapidly 
throughout  south-west  Asia  and  north  Africa  dur- 
ing Achaemenid  times,  (550  to  331  B.C.).  Certainly 
by  209  B.C.  qanats  were  an  important  feature  of 
the  Persian  landscape.  Although  the  methods  of 
qanat  construction  were  carried  westwards  into 
the  Mediterranean  and  subsequently  into  Latin 
America,  qanats  and  qanat  systems  attained  their 
maximum  development  in  Iran.  (Knapp-USGS) 


W72-04849 


ALTERNATIVES  IN  WATER  MANAGEMENT, 

California  Univ.,  Berkeley.  Dept.  of  Sanitary  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  06B. 
W72-04893 


THE   HOME   GROUNDWATER   SUPPLY    PIC- 
TURE AS  WE  SEE  rr, 

Environmental  Protection  Agency,  Washington, 

DC.  Div.  of  Water  Hygiene. 

For  primary  bibliographic  entry  see  Field  05F. 

W72-04950 


HYDROLOGIC    DATA    FOR    THE    SAN    LUIS 
VALLEY,  COLORADO, 

Geological  Survey,  Denver,  Colo. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-05025 


ALGEBRAIC    TECHNOLOGICAL    FUNCTION 
FROM  A  SIMULATION  MODEL, 

Harvard    Univ.,    Cambridge,    Mass.    Center   for 

Population  Studies. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-05034 


ARTIFICIAL  RECHARGE  OF  AQUTFERS  (ALI- 
MENTATION ARTD7ICBELLE  DES  NAPPES), 

Electroconsult,  Milan  (Italy). 

M.  A.  Saint-Pe. 

International  Association  of  Scientific  Hydrology 

Bulletin,  Vol  16,  No  2,  p  7-25,  June  1971.  2  fig,  20 

ref. 

Descriptors:  'Artificial  recharge,  'Reviews, 
Hydrogeology,  Water  management  (Applied), 
Water  resources  development,  Water  quality. 
Topography,  Aquifer  characteristics.  Infiltration. 

Artificial  recharge  is  a  suitable  approach  in  overall 
water  resources  management.  The  practice,  the 
purposes,  the  history  of  recharge,  the  factors  and 
the  problems  to  be  taken  into  account,  the 
methods,  and  the  economics  of  artificial  recharge 
are  reviewed.  Several  past  examples  are  quoted  as 
well  as  two  recent  projects  in  the  Middle  East  and 
North  Africa.  (Knapp-USGS) 
W72-05044 


STREAMFLOW,  GROUNDWATER  AND 
GROUND  RESPONSE  DATA-VOLUME  H, 
VENEZUELAN  INTERNATIONAL 

METEOROLOGICAL  AND  HYDROLOGICAL 
EXPERIMENT  (VIMHEX)  HYDROLOGY  RE- 
PORT, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 
Engineering. 

For  primary  bibliographic  entry  see  Field  07C. 
W72-05096 


GROUNDWATER  LAW,  MANAGEMENT  AND 
ADMINISTRATION, 

Washington  Univ.,  Seattle.  School  of  Law. 
For  primary  bibliographic  entry  see  Field  06E. 
W72-05101 


WATER  CONSERVATION  BY  RECLAMATION 
AND  RECHARGE, 

Nassau  County  Dept.  of  Public  Works,  N.  Y. 
For  primary  bibliographic  entry  see  Field  05D. 
W72-05140 


BIOLOGICAL  AND  BACTERIOLOGICAL 
EVALUATION  OF  PDLOT  PLANT  ARTIFICIAL 
RECHARGE  EXPERIMENTS, 

Prague      Dept.      of     Water     Technology     (C- 

zechoslovakia). 

A.  Moravcova,  L.  Masinova,  and  V.  Bernatova. 

Water  Research,  Vol  2,  No  4,  p  265-276,  1968.  8 

fig,  5  tab,  13  ref. 


Descriptors:  'Artificial  recharge,  Copper,  'AJg 
cides,  Algae,  'Evaluation,  Filtration. 
Identifiers:  Silver. 

The  effect  of  the  algicide  CA-350  (a  combinatic 
of  copper  and  silver)  was  investigated  on  four  sail 
filters,  models  of  an  artificial  recharge  basii 
Using  300  microgram/1  (ppb)  Cu  in  a  preventiv 
treatment  the  development  of  filamentous  alg. 
forms  was  fully  controlled  with  the  conservatio 
of  a  normal  bacterial  microflora.  The  processes  < 
mineralization  of  organic  matter  continued  und< 
aerobic  conditions.  Copper  was  gradually  elute 
from  the  sand  layers  of  the  model  filters,  nevt 
reaching  its  maximum  allowable  concentration  i 
the  outflowing  water.  (Skogerboe-Colorado  State 
W72-05143 

4C.  Effects  on  Water  of 
Man's  Non- Water 
Activities 


RAINFALL  AND  RUN-OFF  FROM  AN  INDUS 
TRIAL  AREA  DV  NAIROBI,  KENYA, 
Road  Research  Lab.  Crowthorne  (England). 
J.  A.  Forsgate,  and  S.  Temiyabutra. 
Available  from  NTIS  Springfield,  Va,  22151,  a 
PB-203  556,  Price  $3.00  paper  cover,  95  cent 
microfiche.   Road  Research  Laboratory  Repor! 
LR  408,  Department  of  the  Environment,  1971.  1 
p,  4  fig,  1  tab,  5  ref. 

Descriptors:  'Rainfall-runoff  relationships 
'Storm  runoff,  'Cities,  'Urbanization,  Overlap 
flow,  Hydrographs,  Routing,  Hydrograph  analy 
sis,  Flood  routing.  Flood  forecasting,  Pea: 
discharge,  Recession  curves,  Mathematics 
models. 

Identifiers:  'Nairobi  (Kenya),  'Urban  hydrology 
RRL  hydrograph  method. 

Data  were  collected  and  analyzed  from  one  urba 
catchment  in  Nairobi.  Modifications  to  the  RRi 
Hydrograph  Method  of  sewer  design  were  in 
troduced  to  allow  for  its  use  under  conditions  o 
tropical  rainfall.  The  percentage  runoff  from  un 
paved  areas  may  be  estimated  using  an  anteceden 
precipitation  index,  and  the  resulting  contributior 
to  the  storm  hydrograph  is  attenuated  by  routinj 
through  a  linear  reservoir.  (Knapp-USGS) 
W72-04837 


RUNOFF  FROM  IMPERVIOUS  SURFACES, 

Kansas  Univ.,  Lawrence.  Dept.  of  Mechanics  am 

Aerospace  Engineering. 

Y.  S.  Yu,  and  J.  S.  McNown. 

Available  from  NTIS,  Springfield,  Va  22151  a- 

AD-730  732  Price  $3.00  paper  cover;  95  cent; 

microfiche.  Kansas  University  Contract  Research 

Report,  February  1963.  17  p,  13  fig,  9  ref.  DA-22 

079-eng-290. 

Descriptors:   'Rainfall-runoff  relationships,   'Ci- 
ties,   'Urbanization,    Surface    runoff,    Overlanc 
flow,    Routing,    Numerical    analysis.    Unsteady 
flow,  Steady  flow. 
Identifiers:  'Street  runoff,  'Urban  hydrology. 

Runoff  of  rain  falling  on  an  impervious  surface 
can  be  predicted  by  means  of  numerical  computa- 
tions. For  the  usually  small  slopes  and  depths 
which  occur  on  highways  or  airstrips,  the  nonu- 
niform flow  is  quasi-steady.  The  calculation 
proceeds  by  steps  in  the  direction  of  flow, 
beginning  at  the  upstream  end  of  the  reach  and 
with  the  incidence  of  rain;  repeated  computations 
provide  predictions  of  depths  and  velocities  at 
subsequent  times.  Because  most  of  the  rain  falling 
is  stored  on  the  surface  initially,  the  flow  ap- 
proaches equilibrium  quite  rapidly.  The  anomalous 
increase  in  discharge  which  often  followed  the 
cessation  of  rain  in  field  tests  is  a  consequence  of 
turbulent  flow  becoming  laminar  when  the  batter- 
ing of  rain  ceases.  (Knapp-USGS) 
W72-04844 
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l   modular    distributed    model   of 
:atchment  dynamics, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Ralph 

A.    Parsons    Lab.    for    Water    Resources    and 

iydrodynamics. 

'or  primary  bibliographic  entry  see  Field  02E. 

V72-04896 


OXICITY     AND     OXYGEN     DEMAND     OF 
lECAYING  BARK, 

itemauonal  Pacific  Salmon  Fisheries  Commis- 

ion,  Cultus  Lake  (British  Columbia). 

or  primary  bibliographic  entry  see  Field  05C. 

/72-04957 


FFECTS  OF  URBANIZATION  ON  STORM 
iATER  RUNOFF  QUALITY:  A  LIMITED  EX- 
ERIMENT,   NAISMITH  DITCH,  LAWRENCE, 

ANSAS, 

Kansas  State  Geological  Survey,  Lawrence. 

.  E.  Angino,  L.  M.  Magnuson,  and  G.  F.  Stewart. 

fater  Resources  Research,  Vol  8,  No  1,  p  135- 

10,  February  1972.  4  fig,  1  tab,  9  ref.  Grant  No. 

S18-5038. 

escnptors:  *Storm  runoff,  'Water  quality,  *Ci- 

es,   'Urbanization,    'Water   pollution   sources, 

jrface  runoff,  Kansas,  Path  of  pollutants,  Storm 

"ains. 

lentifiers:  'Lawrence  (Kans),  'Urban  hydrology. 

torm  water  runoff  as  an  auxiliary  source  of  water 
justified  economically,  providing  the  water  is  of 
oper  quality.  Water  samples  were  collected  in 
awrence,  Kansas,  in  dry  weather  periods,  rain- 
orms,  and  snowmelts  and  evaluated  for  pH, 
sidue  (total,  volatile,  filterable),  chemical  ox- 
jen  demand,  biochemical  oxygen  demand,  N03, 
I  and  total  alkalinity.  Suspended  solids  concen- 
ations  during  snowmelt  and  rainstorms  do  not 
ffer;  N03  is  relatively  high,  COD  averages  34 
>m  (parts  per  million).  Occasional  pollutants  in- 
ude  Cr,  27  ppm;  Br,  5  ppm;  and  CI,  2150  ppm  Pb 
mcentrations  in  suspended  solids  as  high  as 
55%  were  found.  (Knapp-USGS) 
72-05035 


FFECT  OF  ELIMINATION  OF  VEGETATION 
N  STREAM  WATER  QUANTITY  AND  QUALI- 

>rest  Service  (USDA),  Durham,  N.H.  Northeast- 

n  Forest  Experiment  Station. 

Jr  primary  bibliographic  entry  see  Field  03B. 

72-05076 


ten  because  plants  of  the  same  size  differ  in  their 
needs  for  water  because  of  anatomical  dif- 
ferences. Many  common  denominators  are  present 
in  all  watersheds  covered  by  vegetation.  Forces 
exerted  on  the  soil  water  by  vegetation,  climate 
and  soil  are  the  same  kinds  of  forces.  The  dif- 
ferences between  watersheds  in  water  yield  poten- 
tial appear  to  be  due  to  differences  in  the  degree  in 
which  these  forces  are  exerted.  However,  the  in- 
fluence of  biotic  factors  are  more  individual.  The 
similarities  and  differences  existing  between 
watersheds  suggest  some  principles  that  can  be 
used  as  guides  to  understanding  individual 
watershed  problems  and  as  possible  guides  to 
determining  when,  how,  and  where  to  treat  a  given 
watershed.  Eleven  principles  are  given  and  their 
application  to  the  definition  and  solution  of  biolog- 
ical or  vegetational  problems  of  watershed 
management  are  discussed.-Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-04955 


THE  DISAPPEARING  MITCHELL  DEKTA, 

Melbourne  Univ.  (Australia).  Dept.  of  Geography. 
E.  C.  F.  Bird,  and  N.  J.  Rosengren. 
Roy  Soc  Victoria  Proc.  84  (1):  153-158. 1971.  Ulus. 
Identifiers:  Australia,  Conservation,  Delta,  Disap- 
pearing, Erosion,  Mitchell,  Zostera-M-Spp. 

Maps  compiled  from  surveys  of  1848-49,  air 
photographs  of  1940,  and  the  present  (1970)  con- 
figuration show  that  the  Mitchell  River  silt  jetties, 
protruding  into  Lake  King,  have  now  been 
reduced  to  little  more  than  half  the  area  they  had 
attained  120  yr  ago,  as  the  result  of  shoreline  ero- 
sion following  die-back  of  a  former  reedswamp 
fringe.  They  will  disintegrate  and  disappear 
completely  within  the  next  50-100  yr  if  erosion 
continues  at  the  present  rate.  Factors  influencing 
shoreline  erosion  include  the  wave  regime,  the  ex- 
tent of  weed  growth  (Zostera  spp.),  the  presence 
of  driftwood,  the  effects  of  grazing  stock,  and  the 
accumulation  of  sandy  beaches.  Shore  protection 
schemes,  applied  piece-meal,  have  so  far  been 
generally  unsuccessful,  but  in  view  of  the  scien- 
tific interest  and  recreational  value  of  the  silt  jet- 
ties, conservation  measures  (such  as  the  building 
of  rubble  walls)  are  advocated.-Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-05156 
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tional  requirements  of  selected  species  of  marine 

phytoplankton.  (EPA  abstract) 

W72-04708 


A  QUANTITATIVE  SAMPLER  FOR  AQUATIC 
PHYTOMACROFAUNA, 

Ottawa  Univ.  (Ontario).  Dept.  of  Biology. 

G.  L.  Mackie,  and  S.  U.  Qadri. 

Journal    of    the    Fisheries    Research    Board    of 

Canada,  Vol  28,  No  9,  p  1322-1324,  September 

1971.1  fig,  1  tab,  8  ref. 

Descriptors:  'Sampling,  'Aquatic  animals, 
Benthic  fauna,  Submerged  aquatic  plants, 
Mayflies,  Benthos,  Mechanical  equipment, 
Aquatic  plants. 

Identifiers:  'Phytomacrofauna,  'Quantitative 
sampler,  Myriophyllum  spp.,  Elodea  canadensis, 
Vallisneria  americana,  Dugesia  tigrina,  Stylaria 
fossularis,  Stylaria  lacustris,  Asellus,  Hyalella  az- 
teca,  Gammarus  fasciatus,  Crangonyx  pseu- 
dogracilis,  Hydracarina,  Odonata,  Lepidoptera, 
Tricoptera,  Cricotopus,  Gyraulus  parvus,  Gyrau- 
lus  hirsutus,  Gyraulus  deflectus,  Promenetus  ex- 
acuous,  Physa  gyrina,  Amnicola  limosa,  Ferrissia 
parallela. 

A  new  sampler  has  been  designed  for  collecting 
animals  in  submerged  aquatic  macrophytes 
(phytomacrofauna)  independently  of  benthic 
macrofauna.  The  sampler  consists  of  a  box  of 
dimensions  28  x  41  x  15  cm  with  cutter  blades  and 
a  covering  screen  in  the  bottom,  and  a  detachable 
tapered  net  for  the  top.  The  sampler  is  used  by 
lowering  it  into  the  water,  triggering  the  cutter 
blades,  which  cut  the  macrophytes,  and  retrieving. 
The  bottom  opening  is  closed  by  the  cover  scrren 
when  the  blades  are  triggered,  thereby  preventing 
loss  of  any  of  the  sampled  organisms.  The 
macrophytes  samples  are  washed  in  the  detacha- 
ble tapered  net  which  is  in  turn  washed  to  remove 
the  phytomacrofauna.  The  results  of  an  efficiency 
test  of  the  phytomacrofauna  sampler  versus  an 
Eckman  grab  (15  x  15  cm)  are  listed  and  show  that 
the  phytomacrofauna  sampler  took  more  animals 
per  plant  species  tested.  It  also  worked  well  in 
water  2  m  deep.  (Holoman-Battelle) 
W72-04710 


A  QUANTITATIVE  PLANKTON  SAMPLER, 

Stockholm    Univ.    (Sweden).    Asko    Lab.;    and 
Stockholm  Univ.  (Sweden).  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  07B. 
W72-04713 


EW    LANDMARK    IN    THE    WHITE   MOUN- 
UNS, 

>rest  Service  (USDA),  Durham,  N.H.  Northeast- 

n  Forest  Experiment  Station. 

>r  primary  bibliographic  entry  see  Field  02A. 

72-05080 


D.  Watershed  Protection 


METHOD  FOR  PREDICTING  PEAK  FLOWS 
tOM         SMALL  RURAL  VERMONT 

ATERSHEDS, 

Jrmont  Univ.,  Burlington.  Dept.  of  Civil  En- 
leering. 

it  primary  bibliographic  entry  see  Field  08B. 
72-04897 


WERSTANDING     A     WATERSHED     FROM 
IE  BIOLOGICAL  VIEWPOINT, 

izona    Univ.,    Tucson.    Dept.    of    Watershed 

tnagement. 

F.  Wagle. 

ater  Resour  Bull  7  (2):  244-251 ,  1971 . 

:ntifiers.  Biological,  Plants,  Soil,  Understand- 

!,  Watershed. 

watershed  management  the  effects  of  plants  on 
iter  cannot  be  considered  a  constant  and  forgot- 


5A.  Identification  of  Pollutants 


REMOVAL  OF  TRACE  METALS  FROM 
MARINE  CULTURE  MEDIA, 

National  Marine  Water  Quality  Lab.,  West  King- 
ston, R.I. 

Earl  W.  Davey,  John  H.  Gentile,  Stanton  J. 
Erickson,  and  Peter  Betzer. 

Limnology  and  Oceanography,  Vol  15,  No  3,  p 
486-488,  May  1970.  1  fig,  5  ref. 

Descriptors:  'Chelation,  Chromatography,  Heavy 

metals,  'Trace  elements,  Radiochemical  analysis, 

Resins,  'Sea  water,  Bioassay,  Copepods,  Oysters, 

Dinoflagellates,  Diatoms,  Algae  cultures,  Copper, 

Toxicity. 

Identifiers:  Chelex  100,  Artemia  sauna,  Bio-Rad, 

Cyclotella  nana. 

The  sodium  form  of  purified  Chelex-100  can  be 
used  to  remove  trace  metals  from  artificial  and 
natural  seawater  without  altering  the  major  cation- 
anion  composition  or  contributing  organic  toxi- 
cants or  chelators.  Specific  contaminant  trace 
metals,  often  present  in  artificial  seawater  at  toxic 
levels,  are  reduced  to  levels  that  permit  the  growth 
of  sensitive  marine  phytoplankton  and  the 
development  of  certain  invertebrates  from  the  egg 
through  early  larval  stages.  The  concentrations  of 
essential  trace  metals  are  reduced  below  the  nutri- 


LD7E  HISTORIES  AND  DRD7TING  OF  THREE 
SPECIES  OF  LIMNEPHILIDAE  (TRICHOP- 
TERA), 

Freshwater    Biological    Association,    Ambleside 

(England). 

J.  M.  Elliott. 

Oikos,  Vol  22,  No  1,  p  56-61,  1971.  6  fig,  2  tab,  24 

ref. 

Descriptors:  'Caddisflies,  'Life  history  studies, 
'Streams,  Insects,  Invertebrates,  Benthos,  Lar- 
vae, Bioindicators,  Mayflies,  Aquatic  drift,  Bior- 
hythms. 

Identifiers:  Chaetopteryx  villosa,  Drusus  annu- 
latus,  Anabolia  nervosa,  Trichoptera,  Walla 
Brook,  England,  Myriophyllum  spicatum  L.,  Cal- 
litriche  aquatica,  Bryophytes,  Halesus  radiatus, 
Plecoptera,  Pupae,  Instars,  Anabolia  furcata, 
Periodicity,  Dinarthrodes  japonic  a.  Glossosoma 
intermedium,  Hy dropsy che  instabilis,  Polycen- 
tropus  flavomaculatus,  Psychoglypha  alaskensis, 
Oligophlebodes  sigma,  Helicopsyche  borealis, 
Lepidostoma  unicolor,  Sericostoma  personatum, 
Amiocentrus  aspilus. 

Large  numbers  of  Limnephilidae  were  taken  in 
monthly  samples  of  invertebrate  drift  and  benthos 
from  Walla  Brook,  a  small  stream  on  Dartmoor 
(south-west  England).  Life  histories  of  Chaetop- 
teryx villosa,  Drusus  annulatus  and  Anabolia  ner- 
vosa are  described.  Each  species  had  5  larval  in- 
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stars  and  a  one-year  life  cycle.  Young  larvae  of  C. 
villosa  (instars  1-3)  and  A.  nervosa  (instars  2  and  3) 
built  cases  of  plant  material,  whereas  older  larvae 
built  stony  cases.  Only  larvae  with  plant  cases 
were  taken  in  the  drift  samples.  Drift  rates  were 
low  in  most  months.  There  was  little  difference 
between  nocturnal  and  diurnal  densities  of  larvae 
in  the  drift,  except  instar  2  of  C.  villosa  which 
showed  a  definite  nocturnal  periodicity  in  Februa- 
ry, March,  and  April.  Larvae  of  D.  annulatus  built 
cases  of  stones  and  were  only  taken  in  the  drift 
samples  during  a  severe  spate.  Imagines  of  C.  vil- 
losa, A.  nervosa  and  D.  annulatus  emerged  chiefly 
at  night.  There  was  a  definite  upstream  flight  of 
imagines  of  C.  villosa  and  A.  nervosa.  This  up- 
stream flight  may  partially  compensate  for  the 
downstream  drift  of  larvae.  Graphic  data  for  life- 
histories,  larval  density,  and  diel  periodicities  are 
present  with  the  results  of  chi-square  analyses  of 
drifting  imagines.  (Holoman-Battelle) 
W72-04714 


A  SIMPLIFIED  TUBE  BOTTOM  SAMPLER, 

Uppsala  Univ.  (Sweden).  Inst,  of  Zoology. 
For  primary  bibliographic  entry  see  Field  07B. 
W72-04715 


COMPARISON  OF  SOME  SPECIES  IM- 
PORTANCE VALUES  AND  ORDINATION 
TECHNIQUES  USED  TO  ANALYSE  BENTHIC 
INVERTEBRATE  COMMUNITIES, 

Utah    State    Univ.,    Logan.    Dept.    of    Wildlife 

Resources. 

D.  C.  Erman,  and  W.  T.  Helm. 

Oikos,  Vol  22,  No  2,  p  240-247,  1971.  2  fig,  3  tab, 

34  ref . 

Descriptors:  'Benthic  fauna,  Statistical  methods, 
Utah,  Idaho,  Sampling,  Chironomids,  Computer 
programs,  *Benthos,  'Invertebrates. 
Identifiers:  'Ordination,  Bray  and  Curtis  method, 
Position  vectors  method,  Bear  Lake,  Ekman  sam- 
pler, Hygrobates,  Procladius  culiciformis, 
Orthocladius,  Chironomus  digitatus  (Malloch), 
Chironomus  undine,  Chironomus  undine  Twones, 
Chironomus  aethiopes,  Chironomus  aethiopes 
Townes,  Stichtochironomus  sp  A,  Stic- 
tochironomus  sp  B,  Polypedilum  digitifer, 
Polypedilum  digitifer  Townes,  Tanytarsus  sp  A, 
Data  interpretation. 

As  part  of  a  study  of  benthic  invertebrate  commu- 
nities some  aspects  of  different  ordinations  were 
compared.  Two  ordination  methods  (the  Bray  and 
Curtis  and  a  position  vectors  type)  and  two  types 
of  species  importance  values  were  compared.  The 
importance  values  were:  density  times  the  square 
root  of  frequency  (DF  to  the  1/2  power)  and  ox- 
ygen consumption.  Two  questions  were  posed:  did 
the  two  importance  values  used  produce  similar 
rankings  of  species  by  order  of  importance,  and 
did  the  importance  values  affect  resulting  ordina- 
tions by  different  methods.  02-based  importance 
values  tended  to  emphasize  the  importance  of 
large-sized  but  relatively  low  density  species, 
whereas,  the  opposite  effect  was  obtained  by 
using  DF  to  the  1/2  poweow  Although  the  different 
importance  values  significantly  changed  the  rela- 
tive importance  and  subsequent  ranking  of  the 
various  invertebrate  species,  they  had  little  effect 
on  the  ordinations  by  either  method.  Comparison 
of  the  ordination  methods  indicatedagreement  on 
what  was  the  first  or  most  important  axis.  Beyond 
the  first  axis,  the  methods  did  not  agree,  and  the 
comparisons  revealed  previously  described  weak- 
nesses of  the  Bray  and  Curtis  method.  (Mortland- 
Battelle) 
W72-04716 


PRIMARY  PRODUCTION  AND 

CHLOROPHYLL  A  CONTENT  OF 

NANOPLANKTON  IN  A  EUTROPHIC  LAKE, 

Lund  Univ.  (Sweden).  Limnological  Inst. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-04717 


VERTICAL  DISTRIBUTION  OF  SOME 
CILIATED  PROTOZOA  IN  TWO  FRESH- 
WATER SEDIMENTS, 

Freshwater    Biological    Association,    Ambleside 

(Sweden). 

For  primary  bibliographic  entry  see  Field  05C. 

W72-04718 


DDT  IN  FOREST  STREAMS, 

Chemical   Control   Research   Inst,   Ottawa  (On- 
tario), 

For  primary  bibliographic  entry  see  Field  05B. 
W72-04719 


STUDY  ON  THE  NEW  STRAIN  OF  THE 
PATHOGENIC  'VIBRIO'  ISOLATED  FROM 
FRESHWATER  FISHES, 

H.  Kishi,  K.  Harada,  S.  Mitsuhashi,  and  A. 

Ymamoto. 

Fisheries  Research  Board  of  Canada  Translation 

Series  No.  1575,  1970.  12  p,  2  tab,  8  ref.  Translated 

from  Japanese  Journal  of  Bacteriology,  Vol  13,  No 

3,  p  256-258,  1958. 

Descriptors:  'Pathogenic  bacteria,  'Freshwater 
fish,  Bacteria,  Water  analysis.  Cultures,  Bioassay, 
Sampling,  Trout. 

Identifiers:  'Vibrio,  Vibrio  piscium,  Vibrio 
cholerae,  'Red  trout,  Salmon-trout,  Frunculus- 
like  disease,  Japan. 

A  new  pathogenic  strain  of  vibrio,  isolated  from 
salmon-trout  and  water  samples  collected  from  a 
fishpond  in  the  prefecture  of  Gunnma  (Japan)  is 
the  causative  agent  of  a  frunculosis-like  disease  in 
red  trout.  The  biological  characteristics  and 
serological  and  pathogenic  properties  of  this  strain 
have  been  defined.  The  vibrio  belongs  to  the  third 
type  of  Heiberg.  (Holoman-Battelle) 
W72-04720 


POLLUTION       DETECTION       BY       REMOTE 
SENSING. 

Environmental  Science  and  Technology,  Vol  5, 
No  8,  p  676-677,  August  1971 . 

Descriptors:  'Water  pollution  control,  'Photog- 
raphy, 'Remote  sensing,  Photogrammetry,  Spec- 
trophotometry, Infrared  radiation,  Currents 
(Water),  Virginia,  Maryland,  Pennsylvania, 
Delaware,  Delaware  River,  Atlantic  Ocean,  Air- 
craft, Satellites  (Artificial),  Monitoring. 
Identifiers:  CARETS,  James  River,  Rappahan- 
nock River,  Chester  River,  Choptank  River,  Nan- 
tricoke  River,  Delaware  Bay,  Chesapeake  Bay, 
Susquehanna  River,  Wallops  Island. 

NASA  and  the  U.  S.  Geological  Survey  (USGS) 
are  collaborating  on  a  program  to  monitor  pollu- 
tion concentrations  from  aircraft  or  satellites  using 
remote  sensing  devices.  The  program,  called 
CARETS  (Central  Atlantic  Regional  Ecological 
Test  Site),  will  run  through  1973.  A  30,000  square 
mile  area  extending  from  Norfolk,  Virginia  to 
Philadelphia  and  from  the  Potomac  and  James 
Rivers  to  the  Atlantic  Seaboard,  in  addition  to 
several  subsites,  will  be  monitored.  High  flying 
aircraft,  and  eventually  satellites,  employing 
several  types  of  sensing  equipment  to  gather  infor- 
mation will  criss-cross  the  area  every  18  days. 
Photography,  both  color  and  black  and  white,  is 
useful  in  detecting  sediment  pollution,  water  cur- 
rent patterns,  and  air  quality.  Infrared  photog- 
raphy can  be  used  to  detect  small  thermal  dif- 
ferences such  as  those  caused  by  discharge  of 
heated  effluents  into  bodies  of  water.  Scanning 
devices  operating  in  the  infrared,  ultraviolet,  and 
visible  spectra  are  used.  Sonar,  radar,  spec- 
trophotometric,  and  geomagnetic  processes  are 
also  useful.  The  project  will  include  establishment 
of  a  data  center  with  the  data  to  be  sold  by  USGS. 
(Mortland-Battelle) 
W72-04726 


METHOD  FOR  THE  STORAGE  OF  SAMPLI 
FOR  DISSOLVED  GAS  ANALYSES, 

Wisconsin  Univ.,  Madison.  Water  Chemistry  Pr 

gram. 

W.  C.  Weimer,  and  G.  F.  Lee. 

Environmental  Science  and  Technology,  Vol 

No  11,  p  1136-1138,  November  1971.  1  fig,  2  tab 

ref. 

Descriptors:  Nitrogen,  'Methane,  'Sampling,  G 
chromatography,  Wisconsin,  Dissolved  oxyge 
Laboratory  equipment,  Lakes. 
Identifiers:    'Sample    preservation,    Lake   Ma 
(Wis),  Dissolved  gases,  Van  Dom  sampler. 

A  bottle  for  storing  water  samples  prior  to  analy: 
for  dissolved  gas  concentrations  is  described.  T 
bottle,  which  has  a  teflon  stopcock  on  the  side  ai 
a  long  neck  fitted  with  a  plunger  is  designed 
prevent  exposure  of  samples  to  the  atmosphe 
before  analysis.  Samples  are  collected  by  fii 
flushing  the  bottle,  then  filling  and  closing  with  t 
plunger  to  expel  a  small  amount  of  sample  throu 
the  stopcock.  The  stopcock  is  fitted  with  a  rw 
leur  tip  to  facilitate  transferral  of  the  samf 
through  an  aerograph  valve  by  depressing  t 
plunger.  Analysis  of  samples  from  Lake  Mar 
Wisconsin  for  dissolved  nitrogen  and  methane  i 
dicated  that  concentrations  of  these  gases  rem* 
unchanged  in  the  bottles  for  a  2-day  stora 
period.  It  is  likely  that  longer  storage  periods  a 
possible.  The  overall  method  of  collection,  fillir 
storing,  and  analyzing  was  precise  to  within  pi 
or  minus  7  percent.  Apparently  instrumentati' 
was  the  largest  source  of  analytical  error  wh 
using  this  method.  (Mortland-Battelle) 
W72-04729 


CHARACTERIZATION  OF  FOUR  MAJ( 
COMPONENTS  IN  A  TECHNIO 

POLYCHLORINATED  BIPHENYL  MIXTURE. 

Central  Inst,  for  Nutrition  and  Food  Reseap 

TNO,  Zeist  (Netherlands). 

A.  C.  Tas,  and  R.  H.  deVos. 

Environmental  Science  and  Technology,  Vol 

No  12,  p  1216-1218,  December  1971 .  3  fig,  1 3  ref. 

Descriptors:  'Pesticide  residues,  'Toxicii 
'Synthesis,  'Gas  chromatography,  'Spectrosc 

py- 

Identifiers:  'Polychlorinated  bipheny 

Phenochlor  Dp  6,  Clophen  A  60,  Aroclor  12( 
Chemical  structure,  Hexachlorobiphenyl,  He 
tachlorobiphenyl,  Gas  chromatograms,  Infrar 
spectra. 

The  exact  structures  of  some  major  consutuer 
of  a  commercial  polychlorinated  biphenyl  prepai 
tion  were  determined  by  synthesis.  Gas-liqi 
chromatography  and  spectroscopy  were  used 
the  determination.  The  major  constituents  wei 
2,2',4,4',5,5'-hexachlorobiphenyl;  2,2"3,4,4'. 
hexachlorobiphenyl;  2,2',3,4,4',5,5'-he 

tachlorobiphenyl;  and  2,2',3,3',4,4',5-he 
tachlorobiphenyl.  The  melting  points  of  the  i; 
lated  fractions  showed  no  depression  when  mix 
with  the  corresponding  synthetic  material.  T 
symmetric  compound  2,2',4,4',5,5'-he 

achlorobiphenyl  can  be  obtained  in  a  pure  form 
a  relatively  simple  synthesis  and  will  be  used  f 
toxicity  studies.  (Mortland-Battelle) 
W72-04730 


LEVELS  OF  INORGANIC  AND  TOT/ 
PHOSPHORUS  IN  LAKE  SEDIMENTS  AS  R 
LATED  TO  OTHER  SEDIMENT  PARAMETER 

Wisconsin  Univ.,  Madison.  Dept.  of  Soil  Science 
For  primary  bibliographic  entry  see  Field  05C. 

W72-04732 


SELENIUM  IN  LAKE  SEDIMENTS  -  A.NALY1 
CAL  PROCEDURE  AND  PRELIMINAI 
RESULTS, 

Wisconsin  Univ.,  Madison.  Water  Chemistry  Pi 

gram. 

J.  H.  Wiersma,  and  G.  F.  Lee. 
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ironmental  Science  and  Technology,  Vol  5, 
12,  p  1203-1206,  December  1971.  4  tab,  8  ref. 

criptors:  'Sediments,  *Fluorometry,  "Trace 
■  cms.  Wisconsin,  South  Dakota,  Lakes, 
crvoirs,  Sampling,  Dredging,  Iron,  Man- 
:se,  Phosphorus,  Analytical  techniques, 
itifiers:  'Selenium,  Lake  Mendota,  Weber 
e,  Big  Muskellunge  Lake,  Trout  Lake,  Lake 
loma,  Lake  Waubesa,  Crystal  Lake,  Lake  Lit- 
(ohn,  Lake  Minocqua,  Sparkling  Lake,  Lake 
onsa.  Belle  Fourche  Reservoir,  Eckman 
Ige- 

uorometric  analytical  procedure  for  the  deter- 
ition  of  selenium  in  lake  sediments  is 
ented.  The  sample  is  digested  in  nitric  and 
hloric  acids.  The  selenium  is  reduced  and 
■ecipitated  by  arsenic  and  hypophosphorous 
.  The  precipitate  is  dissolved  in  HN03,  allowed 
eact  with  DAN  reagent,  and  extracted  with 
ohexane  with  the  fluorescence  being  mea- 
d  on  the  extract.  Selenium  content  of  sedi- 
ts  from  1 1  Wisconsin  lakes  and  one  South 
ota  reservoir  range  from  about  1  to  3  micro- 
is  Se/g  dry  weight.  These  concentrations  are 
iiderably  higher  than  concentrations  found  in 
:oxic  soils  and  soils  from  low  selenium  regions 
le  U.  S.  indicating  that  sediments  are  probably 
>ervoir  for  selenium.  The  variation  of  selenium 

depth  in  a  given  lake,  the  variation  of  seleni- 
from  lakes  of  different  trophic  levels,  and  the 
ition  of  selenium  concentrations  in  a  sediment 

are  also  reported.  A  high  correlation  between 
nium  and  depth  as  well  as  with  iron,  man- 
ise,  and  phosphorus  was  shown.  (Mortland- 
eUe) 
:-04733 


rHODS    FOR    CHEMICAL    ANALYSIS    OF 
rER  AND  WASTES,  1971. 
onal  Environmental  Research  Center,  Cincin- 
Ohio.  Analytical  Quality  Control  Lab. 

sale  by  the  Superintendent  of  Documents, 
Government  Printing  Office,  Washington, 
20402  Price  $3.00.  1971.  312  p,  24  fig,  27  tab. 

l  Project  16020-07/71. 

:riptors:  'Volumetric  analysis,  'Colorimetry, 
ictroscopy,  'Spectrophotometry,  Acidity,  Al- 
lity,  Biochemical  oxygen  demand,  Bioassay, 
mical  oxygen  demand.  Chlorides,  Chlorine, 
>r,  Dissolved  oxygen,  Fluorides,  Distillation, 
iness  (Water),  Aluminum,  Calcium,  Chromi- 
Copper,  Iron,  Magnesium,  Manganese,  Potas- 
i,  Sodium,  Nitrogen,  Ammonia,  Nitrates, 
ites,  Oils,  Carbon,  Hydrogen  ion  concentra- 
i  Phenolic  pesticides,  Phosphorus,  Silica, 
1  wastes,  Sulfates,  Sulfides,  Water  tempera- 
,  Odor,  Turbidity,  Electrodes,  Analytical 
niques,  Heavy  metals. 

tifiers:  'Sample  preservation,  Methyl  orange 
iod,  Autoanalyzer,  Arsenic,  Cyanides, 
nic  adsorption  spectroscopy,  Cadmium, 
i.  Silver,  Zinc,  Mercury,  Methylene  blue, 
dahl,  Grease,  Selenium,  Specific  con- 
ance,  Nitrilotriacetate. 

handbook  describes  chemical  analytical 
edures  to  be  used  in  Water  Quality  Office 
lO)  laboratories.  Method  selection  was  based 
he  following  criteria:  (1)  The  method  should 
sure  the  desired  constituent  with  precision  and 
racy  sufficient  to  meet  the  data  needs  of 
0  in  the  presence  of  the  interferences  nor- 
y  encountered  in  polluted  waters.  (2)  The 
edures  should  utilize  the  equipment  and  skills 
nally  available  in  the  typical  water  pollution 
rol  laboratory.  (3)  The  selected  methods 
ild  be  in  use  in  many  laboratories  or  have  been 
iciently  tested  to  establish  their  validity.  (4) 
methods  should  be  sufficiently  rapid  to  permit 
ine  use  for  the  examination  of  a  large  number 
imples.  Except  where  noted  under  'Scope  and 
lication'  for  each  constituent,  the  methods  can 
sed  for  the  measurement  of  the  indicated  con- 
ent  in  both  water  and  wastewaters  and  in  both 


saline  and  fresh  water  samples.  Instrumental 
methods  have  been  selected  in  preference  to 
manual  procedures  because  of  the  improved 
speed,  precision,  and  accuracy.  Procedures  for  the 
Technicon  AutoAnalyzer  have  been  included  for 
laboratories  having  this  equipment  available. 
(Mortland-Battelle) 
W72-04735 


EFFECTS  OF  SODIUM  CHLORIDE  ON  OUT- 
GROWTH AND  TOXIN  PRODUCTION  OF 
CLOSTRIDIUM  BOTULINUM  TYPE  E  IN  COD 
HOMOGENATES, 

Fisheries  Research  Board  of  Canada,  Vancouver 

(British  Columbia).  Vancouver  Lab. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-04737 


PESTICIDE  RESIDUES,  INFRARED  AND  UL- 
TRAVIOLET SPECTRA  OF  SEVENTY-SK 
PESTICIDES, 

Perkin-ElmerCorp.,  Norwalk,  Conn. 

R.  C.  Gore,  R.  W.  Hannah,  S.  C.  Pattacini,  and  T. 

J.  Porro. 

Journal  of  the  Association  of  Official  Analytical 

Chemist,  Vol  54,  No  5,  p  1040-1052,  September 

1971.  20  fig,  1  tab,  7  ref. 

Descriptors:  'Infrared  radiation,  'Spec- 
trophotometry, 'Ultraviolet  radiation, 
'Chlorinated  hydrocarbon  pesticides,  *Or- 
ganophosphorus  pesticides,  Pesticide  residues,  Al- 
drin,  Aminotriazole,  2  4-D,  DDT,  Diazinon,  Diel- 
drin,  Heptachlor,  2  4  5-T,  Pesticides. 
Identifiers:  'Infrared  spectra,  'Ultraviolet  spec- 
tra, Allethrin,  Aramite,  Atrazine,  Biphenyl,  Bu- 
lan,  Chloranil,  Chlorbenside,  Chlordane, 
Chlorobenzilate,  CJPC,  DDE,  Dichlone,  Dilan, 
Dimethoate,  Dimite,  Dipterex,  Dithane  D-14,  Diu- 
ron,  DNAP,  DNOCHP,  DNOCHP(SaJt),  Duraset, 
Dyrene,  ENP,  Ethion,  G  IPC,  Karathane, 
Kelthane,  Lethane  384,  Malathion,  Maleic  hydra- 
zide,  Maneb,  MCP,  Merphos,  Methoxychlor, 
MGK  264,  Monuron,  Alpha-naphthalene  acetic 
acid,  Neburon,  Ovex,  Parathion,  PCNB,  Pen- 
tachlorophenol,  Perthane,  Phaltan,  o-Phen- 
ylphenol,  Phostex,  Piperonyl  butoxide,  Prolan, 
Pyrolan,  Randox,  Rhothane,  Ronnel,  SES-T, 
Sevin,  Simazine,  Strobane,  Sulphenone,  Systox, 
TCNB,  Tedion,  Thiodan,  Thiram,  Trithion, 
Vapona,  Vegadex,  Warfarin. 

Infrared  and  ultraviolet  spectra,  along  with  chemi- 
cal structures  where  possible,  are  given  for  seven- 
ty-six commonly  used  pesticides.  The  infrared 
spectra  were  obtained  on  a  Perkin-Elmer  Model 
521  grating  infrared  spectrophotometer.  The  ul- 
traviolet spectra  were  obtained  on  a  Perkin-Elmer 
Model  450  UV-VISNIR  double  quartz  prism  spec- 
trophotometer. The  samples  were  analyzed  in  the 
as-manufactured  condition  without  further  purifi- 
cation. The  infrared  and  ultraviolet  spectra  should 
be  useful  in  the  identification  of  the  commonly 
used  pesticides.  The  ultraviolet  spectra,  espe- 
cially, are  of  quantitative  use  for  estimating  detec- 
tion levels.  (Holoman-Battelle) 
W72-04738 


DIELDRIN  LEVELS  IN  FISH  FROM  IOWA 
STREAMS, 

Iowa  Univ.,  Iowa  City.  State  Hygienic  Lab. 

R.  L.  Morris,  and  L.  G.  Johnson. 

Pesticides  Monitoring  Journal,  Vol  5,  No  1,  p  12- 

16,  June  1971.  1  fig,  5  tab,  4  ref. 

Descriptors:  'Fish,  'Dieldrin,  'Aldrin,  'Adsorp- 
tion, *DDT,  'Path  of  pollutants,  Iowa,  Streams, 
Pesticides,  Chlorinated  hydrocarbon  pesticides, 
Gas  chromatography,  Erosion  control,  Silts,  Mis- 
sissippi River,  Missouri  River,  Runoff,  Adsorp- 
tion, Carp,  Buffalo  fishes,  Bass,  Walleye,  Pikes, 
Catfishes,  Sunfishes,  Agricultural  chemicals, 
Agricultural  watersheds,  Channel  catfish,  Carp- 
sucker,  White  bass. 

Identifiers:  Heptachlor  epoxide,  Gamma  chlor- 
dane,  Alpha  chlordane,   Metabolites,   Biological 


magnification,  Biological  samples,  Cedar  River, 
Big  mouth  buffalo,  Black  crappie,  White  crappie, 
Black  bullhead,  Ictalurus  punctatus  (Rafinesque), 
Ictiobus  cyprinellus  (Valenciennes),  Cyprinus  car- 
pio  Linnaeus,  Carpiodes  sp.,  Micropterus  sal- 
moides  (Lecepede),  Promoxis  nigromaculatus 
(LeSueurr),  Pomoxis  annularis  Rafinesque,  Ictalu- 
rus melas  (Rafinesque),  Lepomis  macrochirus 
Rafinesque,  Stizostedion  viterum  (Mitchell),  Esox 
Lucious  Limnaeus,         Roccus         chrysops 

(Rafinesque). 

Several  species  of  fish  from  Iowa  streams  were 
analyzed  to  determine  the  levels  of  dieldrin  and 
other  durable  pesticides  in  the  edible  portion  of 
their  flesh.  Composite  samples  were  extracted  into 
35  percent  water/acetonitrile  and  analyzed  by  gas 
chromatography.  Catfish  had  the  highest  dieldrin 
levels  (up  to  1600  ppb).  Elevated  dieldrin  levels 
were  also  found  in  carp  and  buffalo  but  not  in 
bass,  crappie,  bluegill,  walleye,  and  northern  pike. 
Residues  of  other  chlorinated  hydrocarbon  insecti- 
cides were  detected  in  the  samples  but  at  levels 
significantly  below  the  dieldrin  concentrations. 
Traces  of  DDT  and  its  metabolites,  heptachlor 
epoxide,  aldrin,  and  gamma  and  alpha  chlordane 
were  detected  in  many  of  the  samples.  The  rivers 
studied  drain  row  cropland  that  is  sprayed  with  al- 
drin to  control  agricultural  pests.  Fish  taken  from 
rivers  not  draining  row  cropland  do  not  exhibit  this 
phenomenon.  Pesticides  apparently  are  absorbed 
on  soil  particles  and  move  into  streams  during  rain 
or  snow-melt  runoff  on  erosion  silt.  Improved  soil 
conservation  practices  resulting  in  reduced  silta- 
tion  must  be  instigated  on  a  broad  scale  to  keep 
agricultural  pesticides  on  the  fields  and  out  of 
streams.  (Holoman-Battelle) 
W72-04739 


EXPANDED  PROGRAM  FOR  PESTICIDE 
MONITORING  OF  FISH, 

Bureau  of  Sport  Fisheries  and  Wildlife,  Washing- 
ton, D.C. 

A.  Inglis,  C.  Henderson,  and  W.  L.  Johnson. 
Pesticides  Monitoring  Journal,  Vol  5,  No  1 ,  p  47- 
49,  June  1971.  1  fig,  1  tab,  4  ref. 

Descriptors:  'Pesticide  residues,  'Monitoring, 
'Lipids,  DDT,  Dieldrin,  Aldrin,  Endrin,  Hep- 
tachlor, Colorado  River,  Columbia  River, 
Delaware  River,  Hudson  River,  Mississippi  River, 
Missouri  River,  Ohio  River,  Rio  Grande,  Lake 
Erie,  Lake  Huron,  Lake  Michigan,  Lake  Ontario, 
Lake  Superior,  St.  Lawrence  River,  Tennessee 
River. 

Identifiers:  DDE,  TDE,  BHC,  Heptachlor  epox- 
ide, Chlordane,  Toxaphene,  Mercury,  Arsenic, 
Lead,  Polychlorinated  biphenyls. 

Beginning  in  the  fall  of  1970,  50  new  stations  were 
added  to  the  original  50  stations  sampled  annually 
by  the  Bureau  of  Sport  Fisheries  and  Wildlife  for 
monitoring  pesticide  residues  in  fish.  The  original 
50  stations,  sampled  since  the  spring  1967,  will  be 
retained  in  the  expanded  program.  Three  com- 
posite samples,  each  containing  3-5  adult  fish  of  a 
single  species,  will  be  collected.  All  composite 
samples  will  be  replicated  for  a  total  of  600  sam- 
ples analyzed  annually.  Residue  analyses  will  be 
performed  for  the  identification  and  quantitation 
of  DDT,  DDE,  TDE,  dieldrin,  aldrin,  endrin, 
BHC,  heptachlor,  heptachlor  epoxide,  chlordane, 
toxaphene,  mercury,  arsenic,  and  lead.  Samples 
will  be  screened  for  the  presence  of  interfering 
polychlorinated  biphenyl  compounds  (PCB's). 
Fish  will  be  collected  and  handled  in  such  a 
manner  as  to  prevent  contamination  of  the  sample 
with  extraneous  chemicals.  (Mortland-Battelle) 
W72-04740 


POTASSRIM     FLUORIDE     -    A     REFERENCE 
STANDARD  FOR  FLUORTOE  ION  ACTIVITY, 

Florida  Univ.,  Gainesville.  Dept.  of  Chemistry. 
R.  A.  Robinson,  W.  C.  Duer,  and  R.  G.  Bates. 
Analytical  Chemistry,  Vol  43,  No  13,  p  1862-1865, 
November  1971 .  6  tab,  23  ref. 
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Descriptors:    'Calibrations,   *FIuorides,   Halides, 

Electrodes. 

Identifiers:    *Potassium    fluoride,    *Ion-selective 

electrodes,  'Fluoride  ions,  'Activity  coefficients, 

Sodium  fluoride,  Ion  pairing,  Potassium  ions. 

Potassium  fluoride  is  superior  to  sodium  fluoride 
as  a  reference  standard  for  the  calibration  of 
fluoride-selective  electrodes  because  of  its  higher 
solubility  and  its  relative  freedom  from  ion  as- 
sociation. Ion  pairing  in  sodium  fluoride  solutions 
is  demonstrated  by  an  analysis  of  activity  coeffi- 
cient data  in  terms  of  the  hydration  theory 
developed  by  Stokes  and  Robinson.  The  fluoride 
ion  has  an  average  hydration  number  of  about  1.9, 
virtually  identical  to  that  for  potassium  ions.  Ac- 
cordingly, the  activity  coefficients  of  potassium 
and  fluoride  ions  are  equal  in  solutions  of  potassi- 
um fluoride.  The  ion  pair  dissociation  constant  for 
sodium  fluoride  is  1.88  on  the  scale  of  molality  at 
25  C,  and  conductivity  measurements  are  con- 
sistent with  the  conclusion  that  less  ion  pairing  oc- 
curs in  solutions  of  potassium  fluoride  than  in 
solutions  of  the  sodium  salt.  Standard  values  of  pF 
(-log  a  sub  F  (-))  useful  for  the  calibration  of 
fluoride  ion-selective  electrodes  over  a  wide  range 
of  fluoride  activity  are  listed.  (Holoman-Battelle) 
W72-04741 


EARTH  RESOURCE  TECHNOLOGY  USED  IN 
POLLUTION  DETECTION, 

B.  M.  Elson. 

Aviation  Week  and  Space  Technology,  Vol  95,  No 

24,  p  46-49,  December  1 3, 1971 . 

Descriptors:  'Remote  sensing,  'Water  pollution 
control,  'Sea  water,  'Oils,  'Nutrients,  Aircraft, 
Satellites  (Artificial),  Phosphorus,  Nitrogen, 
Heavy  metals,  Organophosphorus  pesticides,  In- 
dustrial wastes,  Viruses,  Eneric  bacteria,  Tritium, 
Radioactive  wastes,  Monitoring,  Photography,  Ul- 
traviolet radiation,  Fluorescence,  Infrared  radia- 
tion, Radar,  Chlorophyll,  Water  properties,  Algae. 
Identifiers:  Space  platforms,  Lead,  Mercury, 
Lasers,  Microwave  radiometry,  Video,  Scanners. 

Various  remote  sensing  devices,  carried  in  aircraft 
or  satellites,  are  being  developed  to  monitor  ocean 
pollutants.  Primary  emphasis  in  this  paper  is  on  the 
detection,  identification, mapping,  and  volumetric 
measurement  of  oil  spills.  One  means  of  detecting 
some  kinds  of  oils  on  water  is  photography  in  the 
blue  and  ultraviolet  regions.  Fluorescence  under 
ultraviolet  light  is  another  means.  Oil  spill  bounda- 
ries have  been  accurately  defined  using  infrared 
scanners,  but  certain  anomalies  are  also  occurring 
which  limit  the  usefulness  of  this  technique. 
Microwave  radiometry  was  used  to  measure  oil 
spills  off  the  Southern  California  coast.  The  Navy 
has  used  synthetic  aperture  radar  to  perform  wide- 
area  surveillance  over  oil  spills.  Many  pollutants 
other  than  oil  also  can  be  remotely  detected.  A 
multispectral  radiometric  scanner  can  be  used  to 
determine  optical  and  thermal  properties  of  water 
and  to  monitor  algal  growths  and  shoreline  vegeta- 
tion. An  airborne  system  for  determining 
chlorophyll  content  of  water  has  been  developed. 
This  technique  utilizes  a  differential  radiometer 
that  measures  changes  in  spectral  radiance 
between  two  or  more  wavelength  regions  of  the 
spectrum.  (Mortland-Battelle) 
W72-04742 


ISOLATION  AND  COUNTING  OF  ATHIOR- 
HODACEAE  WITH  MEMBRANE  FD1TERS, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Microbiology. 

W.  C.  Swoager,  and  E.  S.  Linstrom. 

Applied  Microbiology,  Vol  22,  No  4,  p  683-687, 

October  1971.  3  tab,  13  ref. 

Descriptors:  'Cultures,  'Anaerobic  bacteria, 
'Isolation,  'Membrane  processes,  Bacteria,  Sul- 
fur bacteria,  Photosynthetic  bacteria,  Aquatic  bac- 
teria, Lakes,  Filters,  Coliforms,  Metabolism,  Car- 
bon, Sulfur,  Sampling,  Water  analysis,  Algae, 
Spectrophotometry,  Pennsylvania,  Inhibitors, 
Ecology,  Ecotypes,  Fresh  water. 


Identifiers:  'Athiorhodaceae,  Whipple  Dam, 
Stone  Valley  Dam  (Pa.),  Atrazine,  Biotypes,  Pour 
plate  method,  Most  probable-number  test,  Mem- 
brane filtration,  Rhodopseudomonas  gelatinosa, 
Thiorhodaceae,  Chlorobacteriaceae. 

A  membrane  filter  technique  was  developed  to 
grow,  isolate,  and  enumerate  Athirohodaceae 
from  aquatic  ecosystems.  Water  samples  were 
taken  from  the  spillways  of  two  central  Pennsyl- 
vania artificial  lakes  during  spring,  summer,  and 
fall  of  1969.  Upper  layer  and  depth  samples  were 
taken  at  1-m  intervals  from  Stone  Valley  Dam  in 
May,  June,  and  July  1970.  The  samples  were  fil- 
tered through  a  47-mm  HA  membrane  filter  and 
the  filtrate  cultured  on  perforated  petri  dishes  in  a 
carbon-based  medium  to  promote  growth  of 
Athiorhodaceae.  Atrazine  was  added  to  the  basal 
culture  medium  to  inhibit  the  growth  of  algae.  Ab- 
sorption spectra  were  prepared  using  a  Beckman 
DK-2A  spectrophotometer.  Pure  cultures  were 
isolated  by  repeated  streaking  on  plates  incubated 
anaerobically  in  200-400  ft-C  of  incandescent  light. 
Identification  of  the  isolates  as  Athiorhodaceae 
was  corroborated  by  the  fact  that  they  used  no  sul- 
fide or  thiosulfate  in  culture  media  and  all  (40)  had 
spectral  characteristics  of  Athiorhodaceae.  Quan- 
titative data  and  a  wide  range  of  biotypes  can  be 
obtained  by  the  culturing  method  described.  Accu- 
racy was  validated  by  parallel  counts  using  the 
pour  plate  and  most  probable  numbers  methods. 
By  using  a  sulfur-based  medium  and  more  anaero- 
bic conditions,  the  method  could  probably  be  used 
to  count  and  isolate  sulfur  photosynthetic  bacteria 
such  as  Chlorobacteriaceae  and  Thirohadaceae. 
(Jefferis-Battelle) 
W72-04743 


DETECTION  OF  CLOSTRIDIUM  BOTULINUM 
TYPE  E  IN  SMOKED  FISH, 

Food  and  Drug  Administration,  Washington,  D.C. 

Div.  of  Microbiology. 

D.  A.  Kautter,  and  T.  Lilly,  Jr. 

Journal  of  the  Association  of  Official  Analytical 

Chemists,  Vol  54,  No  5,  p  1039,  September  1971.  1 

tab. 

Descriptors:    'Clostridium,    'Spores,    'Toxicity, 
•Botulism,  Bacteria,  Fish. 

Identifiers:    'Whitefish,    Clostridium    botulinum 
type  E,  Clostridium  botulinum  type  B. 

Smoked  whitefish  chubs  were  inoculated  with 
small  numbers  of  spores  of  two  strains  of  Clos- 
tridium botulinum  type  E  or  type  B.  These  were 
cultured  in  a  medium  containing  1  mg  trypsin/ml 
and  incubated  at  26  or  30  C  for  5  days.  There  was 
no  apparent  loss  of  toxicity  of  the  type  E  spores 
incubated  at  30  C  as  compared  to  26  C.  At  30  C, 
type  B  spores  showed  no  increase  in  toxicity  over 
that  obtained  at  26  C  in  previous  experiments. 
Since  incubation  at  30  C  did  not  increase  the  toxin 
titer  nor  the  number  of  positive  samples  with 
proteolytic  type  B ,  it  is  recommended  that  the  con- 
ditions best  suited  for  the  detection  of  C.  botu- 
linum type  E,  for  which  this  medium  was 
developed,  not  be  altered.  (Holoman-Battelle) 
W72-04745 


AMOEBIC     CYSTICDDAL     PROPERTIES     OF 
HALOGENS  IN  WATER, 

Johns  Hopkins  Univ.,  Baltimore,  Md.  School  of 

Hygiene  and  Public  Health. 

For  primary  bibliographic  entry  see  Field  05  F. 

W72-04746 


CULTURAL  ESTIMATION  OF  YEASTS  ON 
SEAWEEDS, 

Rhode    Island    Univ.,    Kingston.    Narragansett 

Marine  Lab. 

R.  Seshadri,  and  J.  M.  Sieburth. 

Applied  Microbiology,  Vol  22,  No  4,  p  507-512, 

October  1971. 6  tab,  31  fig. 

Descriptors:  'Yeasts,  'Cultures,  'Marine  algae, 
Rhodophyta,  Phaeophyta,  Chlorophyta,  Inhibi- 
tors, Antibiotics,  Sea  water,  Rhode  Island. 


Identifiers:  'Agars,  Epiphytes,  Candida  parap  - 
sis,  Chondrus  crispus,  Rhodotorula  glutinis,  ■- 
gassum  natans,  Ascophyllum  nodosum,  Fi  ■ 
vesiculosus,  Laminaria  digitala,  Laminaria  agl- 
hii,  Ulva  lactuca,  Rhodymenis  palir 
Polysiphonia  lanosa,  Polysiphonia  harv  | 
Rhodotorula  rubra,  Rhodotorula  lactosa,  Can  a 
zeylanoides,  Camp  Varnum  Beach. 

Five  percent  suspensions  of  freshly  harve  d 
seaweeds  were  used  as  an  inoculum  to  develia 
selective  medium  for  epiphytic  yeasts.  Condit 
for  satisfactory  yeast  growth  and  visualizatio  s 
red  colonies  on  membrane  filters  were  obtaine  y 
supplementing  a  basal  glucose-Trypticase-y  | 
extract-agar  at  pH  7.0  with  100  mg  eacM 
chloramphenicol  and  2,3,5-triphenyl  tetrazoln 
chloride  per  liter.  Maximal  counts  were  obtad 
by  triturating  the  algae  in  prechilled  (4  C)  seaw  i 
with  a  blender  for  2  to  5  min.  Inhibitory  pher  c 
materials  released  from  phaeophytes  during  s 
process  were  removed  with  a  modified  Cholo  y 
filtration.  A  preliminary  survey  indicated  j 
yeasts  were  epiphytic  on  all  nine  species  f 
seaweeds  and  that  maximal  populations  occu  d 
on  the  chlorophytes  and  rhodophytes  espec  y 
during  the  periods  of  wanner  water.  (Holon  • 
Battelle) 
W72-04748 


AN  ACTIVE  METHOD  FOR  CORRECT  J 
THE  FREQUENCY  RESPONSE  OF  THE  Ti  • 
PERATURE  SENSORS  OF  OCEANOLOGKL 
INSTRUMENTS, 

Akademiya  Nauk  SSSR,  Moscow.  Institut  ( - 

anologii. 

For  primary  bibliographic  entry  see  Field  07B. 

W72-04749 


CHLORINATED  HYDROCARBON  PESTICI:  S 
IN  IOWA  RIVERS, 

Iowa  Univ.,  Iowa  City.  State  Hygienic  Lab. 
For  primary  bibliographic  entry  see  Field  05B. 
W72-04753 


RESIDUES  OF  POLYCHLOROBIPHENYLS  < 
BIOLOGICAL  SAMPLES, 

Shell    Research    Ltd.,    Sittingbourne    (Englai. 

Tunstall  Lab. 

A.  Richardson,  J.  Robinson,  A.  N.  Crabtree,  ar 

M.  K.  Baldwin. 

Pesticides  Monitoring  Journal,  Vol  4,  No  4,  p  ■- 

176,  March  1971.  6  fig,  2  tab,  21  ref. 

Descriptors:  'Pesticide  residues,  'Gas  chroma  • 
raphy,  'Birds,  Herring,  Bird  eggs,  DDT,  Salir 
Lake    Michigan,    Endrin,    Dieldrin,    Heptach 
Chlorinated  hydrocarbon  pesticides,  Fish. 
Identifiers:    'Polychlorinated    biphenyls,    *Vs 
spectroscopy,    Shag,    Heron,    Fish    oil,    Aro  I 
1254,  DDE,  Coho  salmon,  DDD,  Chemical  ir  • 
ference,  Biological  samples.  Mass  spectra. 

A  method  for  determining  chlorinated  pesticide  o 
environmental  samples  consists  of  extraction  *b 
hexane  or  hexane/acetone  followed  by  cleap 
with  dimethylformanide,  hexane  partition,  liq  • 
solid  chromatography  on  Florisil,  and  determ  • 
tion  of  the  insecticide  by  electron-capture.  ;■ 
liquid  chromatography.  Details  of  the  method  e 
given  for  determining  concentrations  of  one  M 
per  hundred  million  in  animal  tissue,  fats,  oils,  d 
eggs.  Comparison  of  relative  retention  times  I 
gas  chromatography  of  herring  oil  and  heron  g 
samples  with  those  of  Aroclor  1254  suggested  I 
chlorinated  biphenyls  might  be  present.  This  s 
supported  by  the  detection  of  similar  peaks  ^ 
similar  retention  values  by  the  microcoulome  c 
detector.  Mass  spectroscopy  coupled  with  I 
chromatography  was  used  to  positively  ideny 
the  components  responsible  for  interference!! 
determining  organochlorine  insecticides.  ' 
presence  of  halogenated  compounds  other  thar  • 
ganochlorine  insecticides  in  environmental  if 
pies  presents  an  analytical  problem  that  may  •' 
be  solved  by  gas  chromatography.  Using  curt'1 
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\licdl  procedures,  it  is  impossible  to  quantita- 
[y  determine  polychlorinated  biphenyls  in  the 
ronment  with  any  degree  of  confidence.  (Mor- 
i-Battelle) 
:-04754 


I  IMPACT  OF  VARIOUS  HEAVY  METALS 
rHE  AQUATIC  ENVIRONMENT, 

Ironmental  Protection  Agency,  Denver,  Colo. 

sr  Quality  Office. 

primary  bibliographic  entry  see  Field  OSB. 

-04792 


ERMINATION   OF   TRITIUM   IN   WATER 
THE      U.S.      GEOLOGICAL      SURVEY, 
VER,  COLORADO, 

ogical  Survey,  Denver,  Colo. 

Schroder. 

lable  from  NTIS,  Springfield,  Va  22151  $3.00 

ted);  95  cents  microfiche.  Geological  Survey 

>rt  USGS-474-134,  1971.  22  p,  9  ref.  Agree- 

tNoAT(29-2)-474. 

riptors:  'Tritium,  *Water  resources, 
liochemical  analysis,  'Laboratory  tests, 
lodology,  Spectrometers,  Hydrologic  aspects, 
jonmental  gradient,  Suface  waters,  Nuclear 
gy,  United  States. 
tifiers:  'Liquid  scintillation  techniques. 

methods  and  procedures  used  to  analyze  natu- 
>aters  for  tritium  activity,  and  the  procedures 
to  calculate  tritium  activity  and  laboratory 
:tioa  levels  of  tritium  are  described.  The  U.  S. 
ogical  Survey  at  the  Denver  Federal  Center, 
rado  assays  the  radioactive  isotope  concen- 
)ns  of  water  using  liquid  scintillation 
liques.  Normally,  600  to  800  samples  a  year  of 
r  with  a  detection  level  ranging  from  150  to 
rilium  units  are  analyzed.  (Lang-USGS) 
-04842 


ANCES  IN  THE  CONTINUOUS  CULTURE 
•LANKTONIC  COPEPODS, 

onal  Marine  Water  Quality  Lab.,  West  King- 
R.I. 

Zillioux,  and  N.  F.  Lackie. 
olaender  Wisschaftliche  Meeresuntersuchun- 
Vol  20,  p  325-332,  May  1970.  3  fig,  1  tab,  5  ref. 

riptors:  'Copepods,  'Recirculated  water, 
tures,  Organic  matter,  Aquatic  animals, 
ilankton,  Laboratory  equipment. 

development  of  a  system  for  the  continuous 
ire  of  planktonic  copepods  was  described  by 
mx  •  (Mar.  Biol.  Vol  4,  p  215-218,  1969).  In 
system,  which  utilizes  ciliate  control  of  bac- 
I  population  and  algal  debris,  and  foam 
ration  as  a  means  to  limit  accumulation  of  dis- 
:d  organics,  the  copepods  Acartia  clausi  and 
insa  have  been  cultured  for  over  a  year  with 
lent  harvesting.  It  was  realized,  however,  that 
:  successful  continuous  culture  had  been  ob- 
d,  certain  improvements  would  increase  the 
:  of  this  system.  Construction  modifications 
h  improve  the  efficiency  and  broaden  the  ver- 
ty  of  a  recirculating  culture  system  for  plank- 

copepods  are  described.  Folin  protein,  dis- 
:d  organic  carbon  and  particle  content  have 

measured  to  determine  relative  efficiencies 
'o  foam  towers  under  different  conditions.  A 
Jined  settling  and  filtration  tank  has  been 
[ned  to  facilitate  flow-through  adaptation  of 
ulture  system. 
■04900 


ERMINATION  OF  NITRILOTRIACETIC 
J  BY  HIGH-SPEED  ION  EXCHANGE 
OMATOGRAPHY, 

anal  Environmental  Research  Center,  Cincin- 

Ohio.  Analytical  Quality  Control  Lab. 

Longbottom. 

ytical  Chemistry,  Vol  44,  No  2,  p  418-420, 

uary  1972.  5  fig,  2  tab,  14  ref. 


Descriptors:  'Detergents,  Sewage,  'Chromatog- 
raphy, Anion  exchange,  Water  analysis,  Amino 
acids,  Chelation,  Ion  exchange,  Metals,  Analytical 
techniques,  Phosphates,  Pollutant  identification. 
Identifiers:  *NTA,  'Nitrilotriacetic  acid,  Heavy 
metals,  'Liquid  chromatography,  *EDTA,  Deter- 
gent formulations,  'Chelates,  UV  absorbance. 

A  method  for  the  quantitative  determination  of 
Nitrilotriacetic  acid  (NTA)  in  the  presence  of 
heavy  metals  and  other  amino-acid  chelates  was 
developed.  The  method  employs  ion-exchange 
chromatography  and  detection  of  UV  absorbance 
at  254  nm.  The  method  has  been  applied  to  deter- 
gent formulations  with  success.  Sewage  samples 
can  be  analyzed  after  filtration  by  direct  aqueous 
injection  with  a  sensitivity  of  1 .0  mg/1  and  a  preci- 
sion of  0.1  mg/1.  Metal  interferences  are  handled 
by  the  column  or  by  the  addition  of  ferric  ion  fol- 
lowed by  the  chromatography  of  the  ferric-NTA 
chelate.  (EPA  abstract) 
W72-04901 


A  COMPARATIVE  STUDY  ON  FATTY  ACID 
COMPOSITION  OF  THE  NATTVE  AND 
REARED  SILVER  CARPS,  BIG  HEADS,  AND 
GRASS  CARPS, 

Y.  Shimma,  and  H.  Shimma. 
Bull  Freshwater  Fish  Res  Lab.  19  (1):  37-46. 1969. 
Identifiers:  Aristichthys-nobilis,  Big,  Carps,  Com- 
parative,   Composition,    Ctenopharyngodon-idel- 
lus,  Fatty-acid,  Feed,  Grass,  Heads,  Hypophthal- 
michthys-molitrix,  Native,  Reared,  Silver. 

Lipids  were  extracted  from  several  tissues  of  na- 
tive silver  carp  Hypophthalmichthys  molitrix, 
reared  big  heads  Aristichthys  nobilis,  and  native 
and  reared  grass  carp  Ctenopharyngodon  idellus. 
Their  fatty  acid  compositions  were  analyzed  by 
gas  chromatography.  The  dorsal  flesh  contained 
0.5-1.8%  of  lipids  in  all  fishes,  and  87-108  mg%  of 
cholesterol  in  big  head,  and  39-75  mg%  of 
cholesterol  in  the  others.  The  fatty  acid  composi- 
tions of  the  dorsal  flesh  of  the  native  fish  were  al- 
most similar  to  each  other  having  16:0,  16:1,  18:0, 
18:1,  20:4,  20:5,  and  22:6  acids  as  major  com- 
ponents. The  depot  lipids  of  ventral  flesh  and  ab- 
dominal and  skull  cavities  of  grass  carp  showed 
different  compositions  of  fatty  acids  from  silver 
carps,  having  higher  contents  of  18:2  and  18:3 
acids.  Analysis  of  lipids  of  6  samples  of  water 
plants,  indicated  large  amounts  of  18:2  and  18:3 
acids  in  their  leaves.  High  contents  of  these  acids 
in  grass  carp  depot  lipids  might  come  from  their 
feed  plants.  A  slight  difference  in  fatty  acid  com- 
position was  observed  between  the  native  silver 
carp  and  reared  big  head.  Lipids  of  the  reared 
grass  carp  were  distinctly  affected  by  feed.  In  fish 
fed  with  marine  fish  (Decapterus  lajang),  22:6  acid 
was  found  24.3-32.6%  in  the  dorsal  flesh, 
hepatopancreas  and  milt,  while  in  lipids  of  fish 
given  a  commercial  feed  22:6  acid  amounted  to 
10.4-13.3%  in  the  dorsal  flesh  and  hepatopancreas, 
7.2-8.6%  in  milt  and  14.6%  in  eggs.—Copyright 
1971 ,  Biological  Abstracts,  Inc. 
W72-04914 


SEMIQUANTITATIVE  DETERMINATION  OF 
POLYCHLORINATED  BIPHENYLS  IN  TISSUE 
SAMPLES  BY  THIN  LAYER  CHROMATOG- 
RAPHY, 

Bureau  of  Sport  Fisheries  and  Wildlife,  Laurel, 
Md.  Patuxent  Wildlife  Research  Center. 
Bernard  M.  Mulhern,  Eugene  Cromartie,  William 
L.  Reichel,  and  Andre  A.  Belisle. 
J  Ass  Offic  Anal  Chem.  54  (3):  548-550, 1971 .  Ulus. 
Identifiers:  Aroclor,  Bi,  Chlorinated,  Chromatog- 
raphy, DDE,  Determination,   Industrial,   Layer, 
Pesticide,    Phenyls,    Plasticizer,    Poly,    Residue, 
Samples,  Semiquantitative,  Thin,  Tissue,  Wildlife. 

The  analysis  of  wildlife  samples  for  or- 
ganochlorine  pesticide  residues  is  complicated  by 
the  presence  of  polychlorinated  biphenyl  (PCB) 
compounds.  PCB  compounds,  which  are  multipur- 
pose industrial  plasticizers  marketed  in  the  USA 
under  the  trade  name  Aroclor,  have  retention 
times  identical  with  most  organochlorine  insecti- 


cides and  their  metabolites.  A  method  for  partial 
separation  of  PCB  by  thin  layer  chromatography 
(TLC)  and  for  quantitation  of  the  chlorinated  in- 
secticides by  gas-liquid  chromatography  (GLC) 
has  been  reported  for  the  analysis  of  wildlife 
specimens.  A  method  is  described  for  the  analysis 
of  PCB  compounds  in  tissue  samples.  Cleanup  by 
hexane-acetonitrile  partitioning  and  Florisil 
column  chromatography  are  performed  on  sam- 
ples before  oxidative  treatment  to  convert  DDE  to 
DCBP  (4,4-dichlorobenzophenone).  PCB  com- 
ponents are  then  determined  semiquantitatively  by 
TLC.  No  prior  separation  of  PCB  from  chlorinated 
pesticides  is  required.  The  lower  limit  of  sensitivi- 
ty is  0.2  microgram. -Copyright  1971,  Biological 
Abstracts,  Inc. 
W72-04946 


COLLABORATIVE  STUDY  OF  A  METHOD 
FOR  MULTIPLE  CHLORINATED  PESTICDDE 
RESIDUES  IN  FISH, 

Food  and  Drug  Administration,  Cincinnati,  Ohio. 
Richard  L.  Carr. 

J  Ass  Offic  Anal  Chem  54  (3):  525-527,  1971 . 
Identifiers:    BHC,    Chlorinated,    Collaborative, 
DDE,  DDT,  Dieldrin,  Epoxide,  Fish,  Heptachlor, 
Method,  Multiple,  Pesticide,  Residues. 

Eight  laboratories  participated  in  a  collaborative 
study  of  a  method  for  chlorinated  pesticide 
residues  in  fish.  Gas  chromatography  was  used  for 
quantitative  measurement  of  the  residues.  The 
study  consisted  of  3  fish  samples;  2  were  fortified 
with  each  pesticide  at  2  levels  and  the  3rd  sample 
contained  incurred  residues  of  p,p'-DDE  and  p,p'- 
TDE.  Average  recoveries  for  both  fortified  levels 
were:  alpha-BHC,  92.2  plus  or  minus  14.9%;  hep- 
tachlor expoxide,  91.6  plus  or  minus  8.8%;  p,p'- 
DDE,  87.5  plus  or  minus  13.5%;  p,p'-TDE,  88.6 
plus  or  minus  1 1 .4%;  p,p'-DDT,  90.6  plus  or  minus 
9.7%;  and  dieldrin,  82.2  plus  or  minus  25.4%.  In 
most  instances,  residues  were  confirmed  by  TLC 
(thin  layer  chromatography).  The  method  was 
adopted  as  official  1st  action  for  determination  of 
residues  of  these  6  pesticides  in  fish. -Copyright 
1971 ,  Biological  Abstracts,  Inc. 
W72-04947 


RAPID   DETERMINATION   OF  MERCURY   IN 
FISH, 

Cornell   Univ.,   Ithaca,   N.Y.   Pesticide   Residue 

Lab. 

Carl  A.  Bache,  Colin  McKone,  and  Donald  J.  Lisk. 

J  Ass  Offic  Anal  Chem  54  (3):  741-743,  1971 . 

Identifiers:  Determination,  Dithizonate,  Fat,  Fish, 

Mercuric,  Mercury,  Method,  New,  Oil,  Pesticide, 

Rapid,  Residues,  Samples. 

Successful  02  flask  combustion  of  samples  of  high 
oil  or  fat  content  was  particularly  different  in  the 
past.  A  method  is  described  for  analysis  of  Hg  in 
fish  by  modified  Schoniger  combustion  and 
colorimetric  determination  of  mercuric 
dithizonate.  The  recovery  of  Hg  added  to  fish  at 
the  0.5  ppm  level  was  satisfactory. -Copyright 
1971 ,  Biological  Abstracts,  Inc. 
W72-04948 


TOTAL  COLIFORM:  FECAL  COLIFORM 
RATIO  FOR  EVALUATION  OF  RAW  WATER 
BACTERIAL  QUALITY. 

J  Water  Pollut  Control  Fed  43  (4):  630-640,  1971. 

Illus. 

Identifiers:    Bacterial,    Coliform,    Fecal,    Ratio, 

Raw. 

Appraising  the  bacterial  quality  of  river  water  rela- 
tive to  required  water  quality  standards  in  the 
USA  placed  new  importance  on  differentiating 
between  fecal  and  nonfecal  coliform  organisms. 
The  total  coliform  count  traditionally  used  for 
determining  bacterial  quality  does  not  give  an 
adequate  and  accurate  appraisal  of  bacterial  water 
quality  conditions.  The  fecal  coliform  group  can 
be  reliably  and  easily  cultured  in  the  laboratory  to 
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be  used  with  the  membrane  and  multiple-tube  dilu- 
tion test  techniques.  In  tests  conducted  in  the  Ohio 
River  Valley,  fecal  colform  testing  was  used  to 
produce  reliable  data;  an  average  ratio  of  fecal 
coliforms  to  total  coliforms  for  6  sampling  stations 
is  0.14,  but  this  ratio  increases  to  about  0.20  in  the 
vicinity  of  wastewater  treatment  plant  discharges. 
The  fecal  coliform  test  seems  to  be  the  most  accu- 
rate bacteriological  measurement  now  available 
for  detecting  warm-blooded  animal  feces  in  pol- 
luted water. -Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-04952 


A  COLORIMETRIC  METHOD  FOR  AMMONIA 
IN  NATURAL  WATERS, 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa);  and  Council  for  Scientific  and  Industrial 

Research  Pretoria  (South  Africa). 

J.  E.  Harwood,  and  A.  L.  Kuhn. 

Water  Res  4(12):  805-81 1 ,  1970.  nius. 

Identifiers:     Ammonia,     Colorimetric,     Method, 

Natural,  Waters. 

An  improved  phenol-hypochlorite  method  for 
determining  ammonia  in  water  using  nitroprusside 
as  catalyst  was  investigated.  Unlike  other  recently 
published  methods,  the  method  is  simple  (and  suf- 
ficiently sensitive  for  low-level  analyses)  and  does 
not  require  accurate  time  intervals  between  re- 
agents. The  method  is  well  suited  for  routine  use. 
Beer's  Law  was  obeyed  over  the  whole  ammonia 
range  investigated.  Reproducibility  was  1.3%  with 
10  microgram  N,  and  5.7%  with  1  microgram  N  — 
Copyright  1971 ,  Biological  Abstracts,  Inc. 
W72-04964 


NUTRIENTS  AND  CARBON  DIOXIDE  IN  THE 
COLUMBIA  RIVER, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Oceanog- 
raphy. 
For  primary  bibliographic  entry  see  Field  05B. 

W72-04974 


FORMS      OF     INORGANIC      NITROGEN      IN 
DOMESTIC  WASTEWATER, 

Wisconsin  Univ.,  Madison.  Water  Chemistry  Pro- 
gram. 

Arthur  M.  Hanson,  and  G.  Fred  Lee. 
Journal  Water  Pollution  Control  Federation,  Vol 
43,  No  11,  November  1971,  p  2271-2279.  11  tab,  12 
ref. 

Descriptors:  'Nitrogen,  'Municipal  wastes,  'In- 
dustrial wastes.  Ammonia,  Amino  acids,  Ureas, 
Hydrolysis,  Freeze  drying.  Separation  techniques. 
Analytical  techniques,  Nutrients,  Laboratory 
tests,  Wisconsin,  Pollutant  identification. 
Identifiers:  'Madison  (Wise). 

Influent  wastewaters  from  two  municipal  waste- 
water treatment  plants  were  sampled,  and  by  the 
procedures  selected,  about  80%  of  the  total 
nitrogen  was  accounted  for.  A  macro-version  of 
the  microsteam  distillation  procedures  for  nitrogen 
determinations  was  developed  when  serious  foam- 
ing problems  were  encountered.  In  Madison, 
Wisconsin  raw  wastewater,  free  NH3-N  averaged 
60%  of  the  total  -N ,  urea-N  averaged  7.6%  of  total- 
N,  and  amino  acids-N  averaged  12.5%  of  total-N. 
In  Cross  Plains  raw  wastewater,  NH3-N  averaged 
60%,  urea-N  averaged  14.5%,  and  amino  acids-N 
averaged  7.1%  respectively  of  total  N.  Free  alpha- 
amino  acid-N  was  detected  only  4  times  in  a  total 
of  20  analyses  of  Madison  area  wastewater. 
Separation  and  removal  of  carbohydrates  and 
hydroxylbenzene  compounds  before  vacuum 
evaporation,  freeze-drying,  and  acid  hydrolysis  of 
wastewater  should  improve  the  accuracy  of 
analyses  for  specific  forms  of  nitrogen.  (Lowry- 
Texas) 
W72-04981 


ORGANOCHLORINE  INSECTICIDE  RESIDUES 
IN  FISH-FALL  1969:  NATIONAL  PESTICIDE 
MONITORING  PROGRAM, 

Bureau  of  Sport  Fisheries  and  Wildlife,  Washing- 
ton, D.C.  Div.  of  Fishery  Research. 
Croswell  Henderson,  Anthony  Inglis,  and  Wendell 
L.  Johnson. 

PesticMonitJ.  5(1):  1-11.  1971.  Map. 
Identifiers:    Chlorine,    Fall,    Fish,    Insecticide, 
Monitoring,    National,    Organo,    Pesticide,    Pro- 
gram, Residues. 

The  fish  monitoring  program  conducted  by  the  Bu- 
reau of  Sport  Fisheries  and  Wildlife  since  1967 
was  continued  in  1969.  A  total  of  147  composite 
fish  samples  were  collected  at  50  nationwide  moni- 
toring stations  during  the  fall  of  1969.  Each  sample 
was  analyzed  by  a  commercial  laboratory  for 
residues  of  11  organochlorine  insecticides,  lipids, 
and  polychlorinated  biphyenyls  (PCB's).  DDT 
and/or  metabolites  were  found  in  all  samples  with 
residue  levels  of  total  DDT  (DDE  +  TDE  +  DDT) 
ranging  from  0.03  to  57.8  ppm  (mg/kg,  wet  weight, 
whole  fish).  Dieldrin  residues  ranging  from  0.01  to 
1.59  ppm  were  found  in  all  but  10  of  the  147  sam- 
ples. Other  organochlorine  insecticides  were 
found  less  frequently.  Confirmatory  analyses  were 
conducted  on  some  samples,  and  studies  were 
made  to  determine  effects  of  PCB's  on  insecticide 
residue  analyses. -Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-04982 


COMBINED  HIGH  SPEED  LIQUID  CHRO- 
MATOGRAPHY AND  BIOASSAY  FOR  THE 
EVALUATION  AND  ANALYSIS  OF  AN  OR- 
GANOPHOSPHORUS  LARVACIDE, 

Du  Pont  de  Nemours  (E.  1.)  and  Co.,  Wilmington, 

Del. 

R.  A.  Henry,  J.  A.  Schmit,  J.  F.  Dieckman,  and  F. 

J.  Murphey. 

AnalChem.43(8):  1053-1057.  1971.  Ulus. 

Identifiers:    Abate,    Bioassay,    Chromatography, 

Larvacide,        Liquid,        Mosquito,        Pesticide, 

Phosphorus,  Speed,  Toxicity. 

High  speed  liquid  chromatography  was  used  to  de- 
tect and  isolate  impurities  in  the  pesticide.  Abate 
(O.O.O'.O'-tetramethyl-O.O'-thiodi-p-phenylene 
phosphorothioate).  The  toxicity  of  the  parent  com- 
pound and  each  major  impurity  to  mosquito  larvae 
was  determined  in  a  bioassay  experiment.  The 
same  chromatographic  system  was  also  used  for 
the  rapid  quantitative  determination  of  Abate  in 
water.  Samples  were  extracted  with  chloroform  or 
n-heptane,  concentrated  by  evaporation,  and  chro- 
matographed  without  further  cleanup.  The  UV 
photometer  detector  used  in  the  study  was  sensi- 
tive to  about  1  ng  of  Abate.  The  persistence  of 
Abate  was  investigated  in  salt  marsh  ponds  and 
also  under  simulated  pond  conditions  in  the 
laboratory.  Abate  was  strongly  associated  with 
pond  organic  matter  and  dropped  rapidly  to  a 
steady  state  concentration  in  the  pond  water.  The 
level  of  Abate  on  mosquito  larvae  killed  by  the 
pesticide  was  investigated  by  an  extraction 
technique  and  also  by  direct  introduction  of  larvae 
into  the  inlet  of  the  chromatographic  column. 
Results  indicated  that  Abate-killed  larvae  were 
concentrating  the  pesticide  100  times  over  the  bulk 
pond  concentration  at  normal  field  dosage  levels. - 
Copyright  1971 ,  Biological  Abstracts,  Inc. 
W72-04997 


TRACE  ELEMENT  ANALYSIS  OF  ENVIRON- 
MENTAL SAMPLES  BY  NEUTRON  ACTIVA- 
TION METHOD, 

Washington  State  Univ..  Pullman.  Coll.  of  En- 
gineering Research  Div. 

Surinder  K.  Bhagat,  William  H.  Funk,  Royston  H. 
Filby.andK.  R.  Shah. 

Journal  Water  Pollution  Control  Federation,  Vol 
43,  No  12,  December  1971,  p  2414-2423.  4  fig.  5 
tab,  10  ref. 

Descriptors:  'Trace  elements,  'Neutron  activa- 
tion analysis.  Efficiencies,  Cost  analysis,  Irradia- 


tion,     Radioisotopes,      Analytical      techniqi, 
Laboratory  tests,  Sampling,  Water  quality  cont , 
Pollutant  identification. 
Identifiers:  'Sensitivity. 

High  flux  neutron  activation  analysis,  aire. 
widely  used  for  coding  merchandise  to  foil  cc  • 
terfeiters,  tracing  oil  pollution  sources,  and  n- 
suring  pesticide  residues  in  foods,  has  b- 
adapted  for  use  in  determining  trace  element  c  - 
centrations  in  environmental  samples.  The  met  J 
involved  exposing  the  sample  to  be  analyzed 
high  flux  of  neutrons  which  interact  with  the  - 
ments  in  the  sample.  This  interaction  prodn 
radioisotopes  that  can  be  identified  by  tr 
characteristic  decay  rates  and  type  and  energy 
emitted  radiation.  The  analysis  is  fast  and  ac 
rate,  and  has  shown  promise  of  increasing  the  • 
tection  sensitivity  of  a  number  of  elements  by 
tors  of  10,100  or  more,  as  well  as  making  poss  : 
the  discovery  of  elements  not  previously  founi 
marine  organisms.  In  addition,  several  elem<i 
can  be  determined  simultaneously  from  the  s; : 
sample,  and  utilization  of  computers  wl  i 
receive  raw  data  directly  from  the  pulse  he  l 
analyzers  and  printout  information  directly 
speeded  up  the  analysis.  Solid,  liquid,  or  gase . 
samples  can  be  analyzed,  and  as  little  as  a  few  i- 
ligrams  of  sample  is  sufficient  for  precise  worl  I 
the  number  of  samples  is  large,  the  cost  per  sair  I 
for  a  commercial  analysis  may  run  from  S10  to  ; 
for  one  element  with  a  smaller  incremental  cost  I 
each  additional  element.  (Lowry-Texas) 
W72-04998 


STRONTIUM-90,  STRONTIUM  AND  CALCI 
IN  SOME  AQUATIC  ORGANISMS  FROM  1 
SEA  OF  OKHOTSK,  (IN  RUSSIAN), 

Institute    of    Biology    of    the    Southern    St 

Sevastopol  (USSR). 

G.  V.  Kostareva,  A.  A.  Buchurin,  and  N.  V. 

Sokolova. 

Radiobiologiya.  10(1):  145-147.  1970. 

Identifiers:        Aquatic,        Atlantic,        Calciv 

Chuckchee,    Clupea-Harengus-Pallasi.    Elegir 

Gracilis-Telesius,    Indian,    Lepidopsetla.   Oce 

Odontogadus,   Okhotsk,   Oncorhynchus.   Org 

isms,  Phoca-Hispida,  Pleuronectis-Platessa,  S 

Strontium,  Stronium-90,  USSR. 

The  concentration  of  Sr90  and  the  concentral 
and  accumulation  coefficients  of  Sr  and  Ca  w 
determined  in  some  seal  and  fish  species  (Elegu 
gracilis  tilesius,  Oncorhynchus,  Clupea  haren 
pallasi,  Lepidopseta,  Pleuronectes  platessa,  Od 
togadus,  Phoca  hispida)  in  the  Sea  of  Okhotsk 
comparison  of  these  findings  with  data  reportec 
the  scientific  literature  showed  that  the  Sr  90  le 
in  the  aquatic  species  studied  is  comparable  to  t 
noted  in  fish  in  the  Indian  and  Atlantic  oceans  I 
for  seals  in  Chuckchee  Sea.  The  discriminal 
coefficients  of  Sr  in  relation  to  Ca  are  the  same 
fish  of  different  seas.  The  concentrations  of  Sr ; 
Ca  in  related  species  of  fish  from  seas  with  c 
ferent  salinity  were  close. -Copyright  19 
Biological  Abstracts,  Inc. 
W72-04999 


THE  TOTAL  ORGANIC  CARBON  ANALVZ 
AND  ITS  APPLICATION  TO  WAT 
RESEARCH, 

Washington  Univ.,  Seattle.  Water  Biology. 

Russel  F.  Christian.  Richard  M.  Emery,  and 

Eugene  B.  Welch. 

Journal  Water  Pollution  Control  Federation.  * 

43,  No  9,  September  1971,  p  1834-1844.  13  fig 

ref. 

Descriptors:  'Instrumentation.  'Analyti 
techniques.  'Infrared  radiation.  On-site  investi 
tions.  Research  and  development.  Temperatu 
Sampling.  Absorption.  Condensation.  OxidaUi 
Biochemical  oxygen  demand.  Chemical  oxyj 
demand.  Carbon  dioxide.  Water  quality  contr 
Pollutant  identification. 

Identifiers:  'Total  organic  carbon  analyzer,  'Co 
bustion. 
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cause  of  the  system  provided  for  carbon  com- 
stion,  and  the  method  used  for  C02  detection 
a  nondispersive  infrared  analyzer  requiring  no 
nochromator,  the  Total  organic  carbon  (TOO 
Uyzer  seems  to  offer  the  most  rapid  and  accu- 
e  analysis  available  for  organic  carbon.  Allow- 

time  for  warm-up  of  the  combustion  furnaces, 
ingle  carbon  value  can  be  determined  in  2  min. 
h  an  accuracy  of  1  percent  of  full  scale  and  a 
sitivity  of  plus  or  minus  1  mg/1.  Studies  by  the 
A  showed  that  total  and  organic  carbon  con- 
itrations  determined  by  the  TOC  analyzer  are 
sitively  correlated  with  both  long-term  (r  = 
2,S  =  0.12  mg  biochemical  oxygen  demand) 
)D)/day/day)  and  5-day  (r  =  0.69.S  =  0.1 5mg 
D/day/  day)BOD  rates.  Chemical  oxygen  de- 
nd  (COD)  was  also  shown  to  be  strongly  corre- 
:d  with  total  (r  =  0.93,Se  =  25.8  mg  COD/1)  and 
anic  (r  =  0.93,Se  -  26/1  mg  COD/1)  carbon  (as 
ermined  by  a  total  carbon  analyzer)  in  mu- 
ipal  wastewater  samples  from  three  cities  in 
:higan.  More  investigations  into  the  relation- 
js  between  carbon  content  and  oxygen  demand 
y  possibly  allow  development  of  reliable  pre- 
lion  factors  and  equations  for  the  renovation 

design  of  water  and  wastewater  systems  that 
eive  interference  from  biological  and  chemical 
dation  mechanisms.  (Lowry-Texas) 
2-05001 


NEW  CONCEPT  IN  SAMPLE  PRESERVA- 
>N~POISONING  AND  DEPOISONING, 

gon  State  Univ.,  Corvallis.  Dept.  of  Civil  En- 

:ering. 

nkD.  Schaumberg. 

rnal  Water  Pollution  Control  Federation,  Vol 

No  8,  August  1971 ,  p  1671-1680.  8  tab,  9  ref. 

icriptors:  'Sampling,  'Preservation,  *Poison, 
:frigeration,  Heavy  metals,  Toxicity,  Inhibi- 
i,  Biodegradation,  Chemical  reactions, 
chemical  oxygen  demand,  Chelation,  Stability, 
site  investigations,  Analytical  techniques, 
ste  water  treatment. 

servation  of  biological  samples  has  been 
nly  by  refrigeration.  A  mercury  poisoning 
servation  method  has  recently  been  developed 

tested  on  various  BOD  contributing  sub- 
tes,  including  glucose,  beet  cannery  waste,  and 
led  domestic  wastewaters.  The  process  in- 
'es  dosing  each  biological  sample  with  from  2 
!5  mg/1  of  Hg+  +  .  When  the  sample  is  to  be 
lyzed,  a  chelating  agent  is  used  which  can 
uce  the  concentration  of  Hg+  +  in  the  poisoned 
iple  to  0.03  mg/1  (Mercury  has  been  shown  to 
bit  BOD  reactions  at  concentrations  above  0.1 
1  as  Hg++).  The  poisoning-depoisoning 
hod  was  comparable  to  refrigerated  storage  at 
'.  However,  this  method  is  intended  as  a  sup- 
nent  to,  not  a  replacement  for,  existing  preser- 
on  techniques.  Refrigerated  storage  remains 

logical    choice    since    refrigeration    inhibits 
mical  and  physical  reactions,  as  well  as  biologi- 
reactions.  (Lowry-Texas) 
2-05012 


^TERIAL  COUNTS  OF  A  SECTION  OF  THE 
»  RIVER  -  SUMMER,  1970, 

th  Dakota  State  Univ.,  Fargo.  Dept.  of  Bac- 

ology. 

".  Bromel. 

th   Dakota    Farm    Research,    North    Dakota 

versity  Reports  on  Environmental  Quality,  Vol 

lo  28,  p  60-61 ,  March-April,  1971 . 

criptors:  *Water  pollution,  'Coliforms, 
aste  dilution,  North  Dakota,  Cultures,  Oxygen 
land,  Treatment  facilities.  Salmonella,  Clos- 
ium,  Shigella,  Fishkill. 

itifiers:  *Red  River,  Bacteriological  analyses, 
iform  count. 

nerous  surveys  by  state  and  federal  agencies 
n  1935-1969  indicate  that  the  Red  River  has 
ome  progressively  more  polluted  as  the  mu- 
pal  and  industrial  population  along  its  banks  in- 
ise.  During  the  summer  of  1970,  from  June  8 


through  July  28  an  intensive  biological  and  bac- 
teriological survey  of  the  Red  River  was  un- 
dertaken. Surface  and  bottom  water  samples  were 
collected  from  a  boat  with  a  Van  Dorn  water  sam- 
pler. Biological  and  chemical  analysis  on  each 
sample  included  the  following  determinations:  dis- 
solved oxygen,  pollution,  number  of  animals  sen- 
sitive to  pollution,  and  total  suspended  solids.  The 
bacterial  counts,  especially  the  coliform  counts, 
were  far  over  the  5,000/100  ml  allowable  by  North 
Dakota  and  Minnesota  standards  for  potable  or 
recreational  water.  There  was  consistently  present 
a  high  concentration  of  bacteria  in  the  Red  River  at 
the  Fargo  intake  averaging  500,000  bacteria  per 
milliliter  of  water.  The  dissolved  oxygen  level  at 
several  sites  was  below  the  two-state  standard  (5 
ppm)  minimum.  The  presence  of  Shigella  dysen- 
teriae  in  the  Wild  Rice  River  when  the  coliform 
count  was  very  low  (500/ml)  is  remarkable  since 
this  form  of  Shigella  is  very  rarely  found  in  the 
U.S.  (Dorland-Iowa  State) 
W72-05056 


THE  RELATIONSHIP  OF  DRYING  TEMPERA- 
TURE TO  TOTAL  CRUDE  PROTEIN  IN  DRIED 
POULTRY  WASTE, 

Michigan   State   Univ.,   East   Lansing.   Dept.   of 

Poultry  Science. 

For  primary  bibliographic  entry  see  Field  05E. 

W72-05062 


ODORS,  GASES  AND  PARTICULATE  MATTER 
FROM  HIGH  DENSITY  POULTRY  MANAGE- 
MENT SYSTEMS  AS  THEY  RELATE  TO  AIR 
POLLUTION, 

Cornell  Univ.,  Ithaca,  N.Y.  Dept.  of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-05067 


THE     QUALITATIVE     DETERMINATION     OF 
THE  ODOR  QUALITY  OF  CHICKEN  MANURE, 

Cornell    Univ.,    Ithaca,    N.Y.    Dept.    of    Food 

Science. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-05068 


THE  QUANTITATIVE  DETERMINATION  OF 
THE  ODOR  STRENGTH  OF  CHICKEN 
MANURE, 

Cornell  Univ.,  Ithaca,  N.Y.  Dept.  of  Agricultural 
Engineering. 

A.  T.  Sobel,  and  W.  E.  Burnett. 
In:  Odors,  Gases  and  Particulate  Matter  from  High 
Density  Poultry  Management  Systems  as  They  Re- 
late to  Air  Pollution.  Final  Report,  New  York 
State  Dept.  of  Health,  Division  of  Air  Resources, 
Ithaca,  New  York,  p  18-39,  April  15,  1969.  5  fig,  3 
tab,  12  ref. 

Descriptors:  *Farm  wastes,  *Odor,  Waste  dilu- 
tion, Poultry,  Ammonia,  Moisture  content,  *Air 
pollution. 

Identifiers:  *Vapor  dilution,  'Liquid  dilution, 
Manure  strength,  Cage-laying  hens,  Olfactory 
threshold  test,  Fresh  manure. 

Strength  is  a  characteristic  of  an  odor  that  can  be 
measured.  In  contrast  to  characteristics  such  as 
quality  and  occurrence  which  rely  only  on  in- 
dividual opinion,  strength  allows  associating  a 
number  with  an  odor.  The  method  of  liquid  dilu- 
tion and  the  method  of  vapor  dilution  have  been 
investigated.  Odor  strength  of  animal  manures  can 
be  measured  on  a  laboratory  basis  by  the  liquid 
dilution  and  the  vapor  dilution  methods.  The  vapor 
dilution  method  looks  at  the  odors  arising  from  the 
manure  while  the  liquid  dilution  method  is  con- 
cerned with  the  odors  in  the  manure  or  the  odor 
potential  of  the  manure.  Odor  was  found  to  have  a 
higher  strength  from  mixed  manure  than  from  un- 
mixed manure.  Odors  arising  from  diluted  or 
'liquid'  manure  have  an  odor  strength  comparable 
with  the  odors  arising  from  undiluted  manure. 
However,  the  quality  of  the  odor  from  'liquid' 


manure  is  very  offensive  compared  with  the  am- 
monia-like odor  from  undiluted  manure.  Reduc- 
tion in  the  moisture  content  of  manure  reduces  the 
odor  strength  and  the  odor  offensiveness.  The 
odor  strength  for  fresh  manure  by  liquid  dilution  is 
a  dilution  of  the  order  1000.  This  value  can  in- 
crease to  as  high  as  35,000  depending  on  condi- 
tions. Odor  strength  measurements  by  vapor  dilu- 
tion are  only  valuable  for  comparison  purposes, 
since  odor  production  flow  rates  are  unknown 
values.  (See  also  W72-05067)  (Bundy-Iowa  State) 
W72-05069 


ANALYSES  OF  GASES  ENCOUNTERED  IN  A 
COMMERCIAL  POULTRY  HOUSE, 

Cornell    Univ.,    Ithaca,    N.Y.    Dept.    of    Food 
Science. 
W.  E.  Burnett. 

In:  Odors,  Gases  and  Particulate  Matter  from  High 
Density  Poultry  Management  Systems  as  They  Re- 
late to  Air  Pollution.  Final  Report,  New  York 
State  Dept.  of  Health,  Division  of  Air  Resources, 
Ithaca,  New  York,  p  40-46,  April  15,  1969.  1  tab, 
30  ref. 

Descriptors:  *Farm  wastes,  'Poultry,  Ammonia, 
Carbon  dioxide,  Hydrogen  sulfide,  Organic  com- 
pounds, Odor,  Air  pollution,  Sufur  dioxide,  Hu- 
midity, Temperature,  *Air  pollution. 
Identifiers:  Chemical  detection. 

Little  is  known  about  the  concentration  of  gases  in 
poultry  houses.  Past  research  has  centered  mainly 
on  the  ammonia  and  carbon  dioxide  levels  in 
poultry  confinement  housing.  Ammonia  concen- 
trations as  high  as  100  ppm  have  been  found  in 
some  commercial  poultry  houses  under  the  condi- 
tions of  reduced  ventilation  and  reuse  of  litter. 
Some  factors  which  are  believed  to  affect  the  con- 
centration of  gases  in  poultry  buildings  are  tem- 
perature, humidity,  ventilation,  bird  population 
and  the  manure  management  system,  as  well  as 
frequency  of  waste  removal.  A  number  of  existing 
techniques  for  the  measurement  of  industrial  air 
pollution  are  applicable  to  the  analysis  of  gases  en- 
countered in  commercial  poultry  houses.  The  wet 
chemical  (absorption)  method  of  gas  detection  was 
used  to  determine  the  concentrations  of  aliphatic 
aldehydes,  hydrogen  sulfide,  sulfur  dioxide  and 
ammonia  in  a  commercial  poultry  house  with  fluid 
waste  handling.  The  average  gas  concentrations  in 
ppm  were  0.032,  6.98,  0.0036,  and  1.13  for  aliphatic 
aldehydes,  hydrogen  sulfide,  sulfur  dioxide,  and 
ammonia  respectively.  None  of  the  gas  concentra- 
tions were  above  the  maximum  allowable  concen- 
tration (MAC)  for  humans,  but  the  level  of  H2S 
was  well  above  its  odor  threshold  of  0.13  ppm.  As 
the  concentrations  of  gases  showed  considerable 
variation  from  sampling  to  sampling,  more  work  is 
needed  to  correlate  gas  concentrations  with  such 
factors  as  temperature,  ventilation  rate  and 
manure  management  system.  (See  also  W72- 
05067)  (Bundy-Iowa  State) 
W72-05070 


GASES  AND  ODORS  FROM  UNDILUTED  AND 
DILUTED  CHICKEN  MANURE, 

Cornell  Univ.,  Ithaca,  N.Y.  Dept.  of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-05071 


PARTICULATE  MATTER, 

Cornell    Univ.,    Ithaca,    N.Y.    Dept.    of    Food 
Science. 
W.  E.  Burnett. 

In:  Odors,  Gases  and  Particulate  Matter  from  High 
Density  Poultry  Management  Systems  as  they  Re- 
late to  Air  Pollution.  Final  Report,  New  York 
State  Dept.  of  Health,  Division  of  Air  Resources, 
Ithaca,  New  York,  p  65-70,  April  15,  1969.  1  tab, 
10  ref. 

Descriptors:  'Farm  wastes,  'Odor,  'Poultry,  Gas 
chromatography,  Circulation,  'Air  pollution. 
Identifiers:  Odor  panel,  'Particulate  matter,  Filter 
pads,  Poultry  dust. 
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Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5A — Identification  of  Pollutants 


Modern  commercial  high  density  poultry  houses 
contain  high  concentrations  of  airborne  particulate 
matter.  Concentrations  as  high  as  1.16  mg  per 
cubic  foot  of  air  have  been  reported.  Regarding 
quantities  of  particulates  produced,  amounts  as 
high  as  1  lb/day/1000  birds  have  been  reported. 
The  particulate  matter  consists  of  fecal  matter, 
feed,  feathers,  and  epidermal  fragments,  Utter, 
and  dust  brought  into  the  poultry  house  by  the 
ventilation  system.  Particulate  matter  collected  by 
high  volume  samplings  of  a  commercial  poultry 
house  atmosphere  revealed  that  the  particulates 
carried  a  'chicken  house'  odor.  Gas  chromato- 
graphic analyses  of  the  volatiles  carried  by  the  par- 
ticulates revealed  the  presence  of  individually 
odoriferous  compounds.  Large  quantities  of  par- 
ticulate matter  are  probably  expelled  from  poultry 
houses  by  ventilation  fans.  Whether  particulate 
matter  plays  a  significant  role  in  ambient  odors 
from  poultry  houses  should  be  investigated  further 
since  the  particulates  represent  a  retentive  source 
of  odors.  (See  also  W72-05067)  (Bundy-Iowa 
State) 
W72-05072 


AN  IMPROVED  DIANTHRIMIDE  TECHNIQUE 
FOR  THE  DETERMINATION  OF  BORON  IN 
RIVER  WATERS, 

Calgary  Univ.  (Alberta).  Dept.  of  Geoogy. 

A.  A.  Levinson. 

Water  Res.  5(1):  41-42.  1971. 

Identifiers:  Boron,  Determination,  Dianthrimide, 

River,  Technique. 

A  modified  dianthrimide  method  is  described 
which  is  capable  of  detecting  as  little  as  0.01  mg  1-1 
B  in  river  water.  The  procedure  is  based  upon  the 
use  of  calcium  hydroxide  to  fix  the  B;  this  also 
permits  rapid  evaporation  of  the  water  sample 
without  the  loss  of  volatile  borates.— Copyright 
1971 ,  Biological  Abstracts,  Inc. 
W72-05109 


THE    ANALYSIS    OF    MERCURY    IN    URINE, 
BLOOD,  WATER,  AND  AIR, 

Olin  Corp.,  New  Haven,  Conn. 

Leonard  A.  Krause,  Richard,  Henderson,  Henry 

P.  Shotwell,  and  Dale  A.  Culp. 

Amer  Ind  Hyg  Ass  J.  32  (5):  331-337.  1971.  IUus. 

Identifiers:  Air,  Blood,  Mercury,  Urine,  Water. 

A  procedure  for  the  analysis  of  Hg  in  water,  air, 
and  biological  fluids  is  described.  Sensitivity  and 
reliability  data  are  presented.  The  procedure  is 
simple,  fast,  and  reliable.  It  is  a  method  which  is 
adaptable  to  the  analysis  of  Hg  in  any  medium  that 
lends  itself  to  liquefication  and/or  the  release  of 
elemental  Hg  by  aeration,  and  it  is  equally  applica- 
ble as  a  permanent  analytical  system  in  the  labora- 
tory or  in  the  field  as  a  portable  testing  device.- 
Copyright  1971 ,  Biological  Abstracts,  Inc. 
W72-05113 


BACTERIOLOGY  OF  MANGANESE  NODULES: 
V.  EFFECT  OF  HYDROSTATIC  PRESSURE  ON 
BACTERIAL  OXIDATION  OF  MNU  AND 
REDUCTION  OF  MN02, 

Rensselaer  Polytechnic  Inst.,  Troy,  N.Y. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-05129 


COMPARATIVE  EVALUATION  OF  MEDIA 
FOR  ISOLATING  COLIFORM  BACTERIA, 

I.  M.  Gladkov,  and  M.  I.  Andreeva. 
LabDelo.  10.637.  1970. 

Identifiers:  Bacteria,  Bulirs,  Coliform,  Compara- 
tive, Escherichia-Coli,  HB,  Heifitz,  Isolating, 
Kessler,  Media,  Medium. 

A  comparative  study  showed  that  when  incubating 
Escherichia  coli  for  6  hr  at  43  deg.  the  greatest 
number  of  microbes  grows  in  Bulir's  medium  and 
slightly  less  in  Heifitz'  medium;  the  coliform 
developed  less  intensely  in  Kessler's  and  HB 
media.-Copyright  1971,  Biological  Abstracts,  Inc. 
W72-05189 


HYPHOMICROBIA  AND  THE  OXJJ0ATION  OF 
MANGANESE  IN  AQUATIC  ECOSYSTEMS, 

Tasmania    Univ.,    Hobart   (Australia).    Dept.   of 

Botany. 

P.  A.  Tyler. 

Antonie  Leeuwenhoek  J  Microbiol  Serol.  36  (4): 

567-578.  1970.  nius. 

Identifiers:  Aquatic,  Ecosystems,  Hyphomicrobi- 

um,  Hypomicrobia,  Manganese,  Oxidation. 

Biogenic  Mn  deposits  from  freshwater  pipelines  in 
many  parts  of  the  world  have  been  examined 
chemically  and  microbiologically.  For  chemical 
analysis  to  indicate  the  nature  of  the  deposit  the 
sampling  procedure  must  ensure  that  the  biogenic 
deposit  is  not  contaminated  by  abiogenic  material. 
Hyphomicrobium  is  abundant  in  manganese 
deposits  from  world-wide  location  but  it  is  not  the 
only  manganese-oxidizing  bacterium.  The  difficul- 
ties of  assessing  the  relative  importance  of 
hyphomicrobia  and  other  Mn  bacteria,  and  of  for- 
mulating satisfactory  culture  media,  are  discussed. 
Examination  of  accredited  deposits  and  laboratory 
cultures  suggests  that  some  hyphomicrobia 
preferentially  oxidize  Mn  rather  than  Fe. -Copy- 
right 1971 ,  Biological  Abstracts,  Inc. 
W72-05197 


COMPOSITION    OF    SURFACE    WATERS    OF 
NEW  JERSEY  IN  RELATION  TO  SOIL  SERIES: 
H.     WATERS     OF     THE     SOUTH     BRANCH: 
RARITAN  RIVER,  STONY  BROOK,  NESHAN1C 
RIVER  AND  ASSUMPINK  CREEK, 
Rutgers  -  The  State  Univ.,  New  Brunswick,  N.J. 
Coll.  of  Agriculture  and  Environmental  Science. 
Arthur  N.  Ott,  and  Stephen  J.  Toth. 
Bull  N  J  Acad  Sci.  15(1/2):  13-19.  1970. 
Identifiers:  Assumpink,  Branch,  Brook,  Composi- 
tion, Creek,  Fish,  Minerals,  Neshanic,  New-Jer- 
sey,   Pollution,    Production,    Raritan,    Relation, 
River,  Series,  Soil,  South,  Stony,  Surface. 

Waters  of  4  streams  in  Central  New  Jersey,  South 
Branch  of  the  Raritan  River,  Stony  Brook, 
Neshanic  River,  and  Assumpink  Creek,  were 
analyzed  during  the  spring  and  summer  flow 
periods  in  an  attempt  to  relate  water  composition 
to  soil  series  variations.  The  influence  of  soil  se- 
ries variations  was  marked  to  a  large  extent  by 
contributions  from  soil  liming  and  fertilization 
practices  as  well  as  by  domestic  and  industrial  pol- 
lution. Waters  of  central  New  Jersey  were  found 
to  be  lower  in  Ca  and  Mg  and  higher  in  Na,  K,  and 
heavy  metal  contents  than  waters  of  northern  New 
Jersey.  The  Ca  contents  ranged  from  5.4  to  17.5 
ppm  and  the  K  contents  ranged  from  0.9  to  2.1 
ppm.  Examination  of  the  watershed  area  of  As- 
sumpink Creek  indicated  that  the  waters  of  the 
tributaries  are  low  in  bases  and  high  in  heavy 
metals  except  when  heavily  polluted.  The 
establishment  of  impoundments  in  the  upper 
reaches  of  this  stream  will  require  liming  and 
phosphating  of  the  waters  to  insure  satisfactory 
water  quality  for  fish  production.— Copyright  1971 . 
Biological  Abstracts,  Inc. 
W72-05198 


LIMNOLOGICAL  STUDD2S  IN  BELGIUM:  VI. 
THE  MEANDERS  OF  THE  DURME  RIVER  AT 
HAMME  (EAST  FLANDERS  PROVINCE), 
Institut     Royal     des     Sciences     Naturelles     de 
Belgique,  Brussels. 
Ludo  Van  Meel. 

BuUInstRoySciNaturBelg.46(13):  1-56.  1970.  D- 
lus. 

Identifiers:  Belgium,         Chlorobacteriaceae, 

Chlorophyll,  Chlorophyta,  Chrysophyta,  Durme, 
East,  Flanders,  Hamme,  Limnological,  Meanders, 
Minerals,  Phyto,  Plankton,  Province,  River. 

The  Durme  River  once  formed  so  many  meanders 
between  Hamme  and  Waasmunster  that  the  river 
had  to  be  straightened  to  increase  flow  speed  and 
to  facilitate  navigation.  In  this  study,  the  ecologi- 
cal characteristics  and  phytoplankton  of  the 
waters  of  these  now-abandoned  meanders  were  in- 
vestigated monthly  at  2  locations  from  1965-1966. 
Geochemically,   the   water   is   hexaionic   with   3 


anions  and  3  cations.  The  following  elements  we: 
regularly  determined:  pH,  alkalinity,  chloride 
sulfates,  nitrates,  phosphates  and  silicates,  M 
Na,  and  K.  The  saturation  of  dissolved  02,  oxid 
bility  (organic  matter),  and  carbohydrates  we: 
also  studied.  Following  extraction,  the  chloroph) 
of  the  phytoplankton  was  determined.  Definit 
periodic  correlations  were  shown  between  U 
variations  in  the  chemicals  dissolved  in  the  wal> 
and  the  chlorophyll.  These  correlations  were  esp 
dally  concerned  with  the  carbonic  acid-calciur 
chlorophyll  relationship,  the  supersaturauon  of  C 
and  the  production  of  chlorophyll,  the  nitrates  ar 
phytoplankton,  and  the  pumping  out  < 
phosphates  by  zooplankton.  Several  maximun 
and  a  very  pronounced  minimum  in  Jan.  1966  wei 
noted  in  the  chlorophyll  and  corresponded  i 
Chlorophyta  and  Chrysophyta  maximum 
Monthly  distribution  research  showed  that  tl 
greatest  number  of  different  species  were  four 
during  July  and  Aug.  The  chlorophyll  maximu 
did  not  always  correspond  to  a  maximum 
formed  phytoplankton  elements;  this  showed  th. 
there  was  probably  interference  by  the  chloroph> 
of  the  Chlorobacteriaceae.  The  periods  of 
zooplankton  maximum  corresponded  to  tl 
periods  of  a  phosphate  minimum.  Twenty-two  sp, 
found  in  1939-1941  were  not  found  to  be  present . 
1%5-1966-Copyright  1971,  Biological  Abstract 
Inc. 
W72-O5210 


VWOLOGICAL  SURVEYS  OF  THE  PRESENC 

OF  ENTEROVDtUSES  IN  WASTE  WATER: 

INCrDENCE  OF  POLIO- VIRUSES  IN  PRAGU 

AT    THE    END    OF    1963    AND    IN    1969,   (I 

CZECH), 

Ustav  Epidemiologic  a  Mikrobiologie,  Prague  (C 

zechoslovakia). 

For  primary  bibliographic  entry  see  Field  05B. 

W72-05226 


QUANTITATIVE  CHARACTERIZATION  0 
THE  MEANS  OF  STRONTTUM-90  INTAK 
INTO  THE  BODY  OF  GASTROPODS,  (IN  Rl  I 

SIAN), 

Institute    of    Biology    of    the    Southern    Sea: 

Sevastopol  (USSR). 

V.  M.  B.  Nyanishkene,  and  G.  G.  Polikarpov. 

Radiobiologiya.  10(6):  928-930. 1970. 

Identifiers:    Body,    Elodea-Canadensis-M,    Ga; 

tropods,  Intake,  Limnes-Stagnalis,  Quantitativt 

Strontium-90. 

Limnea  stagnalis  was  studied  in  mo-long  exper 
ments.  The  deposition  of  Sr90  absorbed  from  th 
water  was  100%  greater  in  the  body  of  the  mollus 
and  200%  greater  in  the  shell  than  that  absorbe 
from  the  food  (Elodea  canadensis). -Copyrigb 
1971 ,  Biological  Abstracts,  Inc. 
W72-05227 


PHYTOPLANKTON  AND  HYDROGRAPHY  Oi 
THE  BAY  OF  CADIZ  IN  1969,  (IN  SPANISH), 

Instituto    de    Investigaciones    Pesqueras,    Cadi 

(Spain). 

Rafael  Establier. 

Invest  Pesq.  34  (2):  515-528.  1970.  DJus.  (Englis 

summary). 

Identifiers:  Bay,  Biomass,  Cadiz,  Hydrography 

Phyto,  Pigments,  Plankton,  Plant,  Salinity,  Spain 

Temperature. 

Temperature,  salinity  plant  pigments  and  com 
puted  biomass  are  plotted.  These  results  are  base" 
on  fortnightly  observations  in  4  stations.  Th' 
results  of  spectrophotometric  analysis  of  filterei 
seston  are  summarized— Copyright  1971,  Biologi 
cal  Abstracts.  Inc. 
W72-05254 


HYDROGRAPHIC  RESEARCH  STUDIES  01 
CORONA  DEL  LAGO  FUSARO  (NAPLES),  (IP 
ITALIAN), 

Naples  Zoological  Station  (Italy). 

For  primary  bibliographic  entry  see  Field  02L. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 

Sources  of  Pollution — Group  5B 


W72-05255 


AN  EMPIRICAL  METHOD  FOR  DETERMIN- 
ING THE  CONCENTRATION  OF  SOLIDS  IN 
SUSPENSION, 

American  Standard  Inc.,  New  Brunswick,  N.J. 

J.  W.  Liskowitz. 

Environmental  Science  and  Technology,  Vol  5, 

No  12,  p  1206-1211,  December  1971.  11  fig,  2  tab, 

21ref. 

Descriptors:  *Hydrosols  (Dispersions),  'Polaro- 
graphic  analysis,  'Monitoring,  Optical  properties, 
Suspended  load,  Analytical  techniques,  Water  pol- 
lution. 
Identifiers:  Depolarization,  Suspended  solids. 

An  optical  method  for  measuring  the  mass  concen- 
tration of  suspended  solids  in  hydrosols  could  pro- 
vide a  rapid  and  continuous  technique  for  monitor- 
ing water  pollution.  The  degree  of  depolarization 
of  back-scattered  polarized  radiation  by  model 
hydrosol  systems  was  investigated  and  an  empiri- 
cal method  for  determining  suspended  solids  con- 
centrations was  established.  Results  show  that  the 
degree  of  depolarization  is  related  to  the  volume 
concentration  of  suspended  solids.  The  degree  of 
depolarization  increases  with  the  refractive  index 
ratio  of  the  solid  to  the  dispersing  medium  at 
values  below  1.38  and  remains  constant  in  the  1.38 
to  1.82  range.  The  degree  of  depolarization  in- 
creases with  the  optical  path  length,  but  this  in- 
crease is  limited  by  the  concentration  of  the  solids 
and  refractive  index  ratio  of  the  suspension.  The 
degree  of  depolarization  is  a  single  valued  function 
with  respect  to  concentration  and  is  unaffected  by 
such  factors  as  particle  shape,  optical  activity,  and 
the  solid  deposits  on  the  optical  windows.  This  ap- 
proach responds  to  a  greater  concentration  range 
of  particles  and  is  less  dependent  on  particle  size 
than  the  commonly  used  transmission  and  light- 
scattering  techniques.  (Mortland-Battelle) 
W7204731 
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DDT  IN  FOREST  STREAMS, 

Chemical  Control  Research  Inst,  Ottawa  (On- 
tario), 

W.  N.  Yule,  and  A.  D.  Tomlin. 
Bulletin    of    Environmental    Contamination    and 
Toxicology,      Vol      5,      No      6,      p      479-488, 
November/December  1971. 1  fig,  3  tab,  20  ref. 

Descriptors:  *DDT,  *Sediments,  »Pesticide 
esidues,  'Water  analyses,  Watersheds  (Divides), 
Pesticides,  Tributaries,  Pesticide  toxicity,  Gas 
chromatography,  Analytical  techniques,  Fishkill, 
Chlorinated  hydrocarbon  pesticides,  Path  of  pollu- 
ants,  Surface  runoff,  Estuaries, 
dentifiers:  *DDE,  *DDD,  pp'DDT,  New  Brun- 
swick, Choristoneura  fumiferana,  St.  John  River, 
<estigouche         River,  Miramichi         River, 

"hosphamidon,  Fenitrothion,  Crooked  Bridge 
Irook,  Big  Hole  Brook,  Miramichi  Estuary, 
>p'DDT,  pp'DDE,  ppDDD,  Metabolites. 

Vater  and  sediment  samples  from  a  tributary  of 
he  Miramichi  River  (New  Brunswick)  were  stu- 
died before,  during,  and  up  to  2  years  after  the 
inal  application  of  DDT  to  an  area  of  forest  under 
ttack  by  Spruce  budworm.  Petroleum  ether  ex- 
racts  of  water  samples  and  bottom  sediment  sarn- 
ies extracted  into  hexane-acetone  were  analyzed 
y  gas  chromatography.  Analyses  showed  that 
nly  during  and  for  a  few  hours  after  spray  appli- 
ation  did  the  DDT  concentration  in  the  stream 
urface  waters  exceed  the  steady  level  of  0.5  ppb 
p'DDT  (less  than  17  ppb).  This  DDT  flush  oc- 
urred  mainly  as  a  surface  film  associated  with  the 
u  used  for  air  spray  formulation.  Sediment 
nalyses  showed  a  downstream  dilution  gradient 
f  DDT  from  tributary  to  estuary.  These  sedi- 
lents  averaged  only  12.5  percent  of  the  DDT  con- 
entration  found  in  the  soils  of  surrounding 
>rests.  Much  of  the  pp'DDT  sprayed  was  decom- 
osed  to  DDE  and  DDD  in  the  bottom  sediments 
f  the  forest  streams.  (Holoman-Battelle) 


W72-04719 


METALS  FOCUS  SfflFTS  TO  CADMIUM. 

Environmental  Science  and  Technology,  Vol  5, 
No  9,  p  754-755,  September  1971. 

Descriptors:  'Toxicity,  'Water  pollution  sources, 
'Water  pollution  effects,  Diseases,  Heavy  metals. 
Identifiers:  'Cadmium. 

Cadmium  has  long  been  known  to  be  dangerous  to 
man  but  there  has  been  little  definitive  data  on  its 
effects  or  on  its  distribution  in  the  environment.  It 
is  known  to  have  a  very  long  biological  half -life  in 
man,  from  10-25  years,  and  can  thus  have  a  cumu- 
lative effect.  It  is  also  known  to  cause  severe  liver 
and  kidney  damage,  pulmonary  disease,  and  has 
been  associated  with  osteomalacia  in  Japan.  The 
amounts  needed  to  provide  these  effects  are  not 
known.  Many  recent  studies  have  provided  a  fairly 
complete  picture  of  the  sources  and  amounts  of 
emission  into  the  atmosphere.  However,  little  is 
yet  known  about  concentrations  in  water  supplies. 
Findings  have  shown  that  many  municipal  water 
supplies  contain  more  than  the  0.1  ppm  of  cadmi- 
um considered  safe  for  drinking.  Although  cadmi- 
um is  a  potentially  dangerous  pollutant  and  studies 
are  needed  to  determine  effects,  sources,  concen- 
trations, and  controls,  there  is  presently  no  cadmi- 
um crisis.  (Mortland-Battelle) 
W72-04727 


DISTRIBUTION  OF  BLUE-GREEN  ALGAL 
VHtUSES  IN  VARIOUS  TYPES  OF  NATURAL 
WATERS, 

Delaware    Univ.,    Newark.    Dept.    of   Biological 
Sciences. 
M.  S.  Shane. 

Water  Research,  Vol  5,  No  9,  p  711-716,  Sep- 
tember 1971. 1  fig,  3  tab,  10  ref. 

Descriptors:  'Viruses,  'Cyanophyta,  'Distribu- 
tion patterns,  'Water  analysis,  'Bioindicators,  Al- 
gae, Rivers,  Streams,  Delaware  River,  Oxidation 
lagoons,  Ponds,  Farm  ponds,  Maryland,  Quarries, 
Ohio  River,  Hudson  River,  Indicators,  Delaware, 
Path  of  pollutants,  Hosts,  Pennsylvania,  New 
York,  New  Hampshire,  Ohio,  Michigan. 
Identifiers:  *LPP  virus,  'Blue-green  algal  viruses, 
•Plectonema  boryanium,  Susquehanna  River, 
Brandywine  River,  Red  Clay  River,  White  Clay 
River,  Christina  River,  Big  Elk  River,  Little  Elk 
River,  Octorara  River,  Plectonema,  Lyngbya, 
Phormidium,  Cyanophyceae,  Oscillatoriaceae, 
Schizothrix  calcicola,  Elkton  Pond,  Rising  Sun 
Pond,  Industrial  storage  tanks. 

A  survey  was  conducted  in  the  Delaware-Mary- 
land area  to  ascertain  the  distribution  of  LPP  blue- 
green  algal  viruses  in  all  types  of  natural  waters. 
Their  presence  was  determined  on  the  basis  of  the 
ability  of  samples  to  produce  lysis  in  cultures  of 
the  algal  test  organism,  Plectonema  boryanum 
(UI581),  and  to  form  plaques  on  the  host  algal 
lawn  using  the  soft-agar  technique  of  Safferman 
and  Morris.  The  viral  concentration  was  deter- 
mined by  the  direct  count  of  the  number  of 
plaques  formed  per  ml  of  water  sample.  The  viral 
strain,  LPP-1,  was  determined  for  selected  viral 
cultures  isolated  from  the  Christina,  Red  Clay,  and 
White  Clay  Rivers  and  the  Elkton  and  Rising  Sun 
Oxidation  Ponds.  LPP-viruses  existed  in  every 
type  of  water.  The  oxidation  ponds  gave  the 
highest  percentage  of  samples  containing  at  least 
one  virus  and  the  highest  concentration  of  viruses. 
All  reservoirs  and  industrial  storage  tanks  which 
contained  viruses  had  influents  which  also  con- 
tained viruses.  Test  data  on  the  rivers  showed 
these  viruses  present  in  most  streams.  The  viruses 
were  consistently  absent  from  the  headwaters  of 
the  three  rivers  listed  above  but  increased  as  these 
rivers  flowed  through  more  populated  areas.  The 
headwaters  for  all  three  are  in  low  population  den- 
sity and  rural  environments.  It  is  suggested  that 
the  algal  hosts  of  these  viruses  thrive  in  areas  of 
high  organic  material  such  as  may  be  associated 
with  pollution.  Tables  show  the  distribution  and  in- 


cidence   of    the    LPP-viruses    in    the    waters. 
(Holoman-Battelle) 

W72-04736 


DIELDRIN    LEVELS    IN    FISH    FROM    IOWA 
STREAMS, 

Iowa  Univ.,  Iowa  City.  State  Hygienic  Lab. 
For  primary  bibliographic  entry  see  Field  05 A. 
W72-04739 


EXPANDED      PROGRAM      FOR      PESTICIDE 
MONITORING  OF  FISH, 

Bureau  of  Sport  Fisheries  and  Wildlife,  Washing- 
ton, D.C. 

For  primary  bibliographic  entry  see  Field  05A. 
W72-04740 


CHLORINATED  HYDROCARBON  PESTICIDES 
IN  IOWA  RIVERS, 

Iowa  Univ.,  Iowa  City.  State  Hygienic  Lab. 

L.  G.  Johnson,  and  R.  L.  Morris. 

Pesticides  Monitoring  Journal,  Vol  4,  No  4,  p  216- 

219,  March  1971.  4  tab,  9  ref. 

Descriptors:  'Dieldrin,  'Surface  runoff, 
'Chlorinated  hydrocarbon  pesticides,  DDT,  River 
basins,  Watersheds,  Agricultural  chemicals,  Pesti- 
cides, Sampling,  Gas  chromatography,  Water  pol- 
lution effects,  Water  pollution  sources,  Pesticide 
residues,  Turbidity,  Rivers,  Fish,  Catfishes,  Path 
of  pollutants,  'Iowa,  Mississippi  River,  Missouri 
River,  Heptachlor. 

Identifiers:  DDE,  Seasonal  variation,  Metabolites, 
Cedar  River,  Iowa  River,  Raccoon  River,  Little 
Sioux  River,  Nishnabotna  River,  Skunk  River. 

Chlorinated  hydrocarbon  pesticides,  dieldrin, 
DDT,  and  DDE,  used  in  corn  insect  control  were 
monitored  in  Iowa  rivers  during  1968,  1969,  and 
1970.  Water  samples  from  six  to  ten  sites  were 
identified  and  quantitatively  analyzed  by  gas  chro- 
matography. The  level  of  pesticide  residues  in  the 
rivers  varied  from  year  to  year,  from  season  to 
season,  and  from  river  to  river  depending  on  the 
amount  of  surface  runoff  water  entering  the  river, 
the  amount  of  insecticides  used  by  agriculture, 
especially  in  the  spring,  and  the  location  of  the 
river  relative  to  agricultural  areas.  The  principal 
residue  found  was  dieldrin  which  resulted  from 
agricultural  use  of  aldrin.  Detailed  data  on  pesti- 
cide concentrations  are  included.  (Jefferis-Bat- 
telle) 
W72-04753 


AGRICULTURAL  POLLUTION  OF  THE 
GREAT  LAKES  BASIN. 

Copy  available  from  GPO  Sup  Doc,  $1.50, 
microfiche  from  NTIS  as  PB-206  906,  $0.95.  En- 
vironmental Protection  Agency,  Water  Quality  Of- 
fice, Combined  report  by  Canada  and  the  United 
States,  July  1971.  185  p,  16  fig,  50  tab,  22  ref.  EPA 
Program  13020--07/71. 

Descriptors:  'Agriculture,  'Water  pollution  con- 
trol, 'Great  Lakes,  'Farm  wastes,  Land  use, 
Management,  Fertilizers,  Pesticides,  Phosphorus, 
Water  pollution  sources,  Nitrogen,  Erosion, 
Chlorides,  Standards,  Legislation,  Sedimentation, 
Forests,  Planning,  United  States,  International 
Joint  Commission,  Herbicides,  Runoff,  Sedimen- 
tation, Methodology,  Waste  water  (Pollution). 
Identifiers:  Canada,  State-of-the-art. 

This  report  concerns  pollution  abatement  in  the 
Great  Lakes  Basin,  specifically  influenced  by 
agricultural  and  related  sources,  including  runoff 
and  release  of  nutrients,  pesticides,  herbicides, 
and  degradation  by-products  as  affected  by 
agricultural  chemicals,  runoff  from  animal  and 
poultry  production,  and  sedimentation.  Current 
planning,  advisory  and  regulatory  functions  of  the 
two  Governments  is  discussed.  Some  basic 
research  of  the  joint  study-group  is  summarized. 
Nitrogen  contributions  from  cropland  to  water 
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supplies  cannot  be  accurately  estimated.  An  accu- 
rate estimate  of  the  proportion  of  phosphorus 
from  fertilizers  reaching  the  lakes  is  currently  im- 
possible but  it  is  fairly  clear  that  approximately 
12%  comes  from  fertilizers  via  land  drainage.  Im- 
proper manure  spreading  or  storing,  and  runoff 
from  livestock  feeding  areas  have  the  greatest 
potential  impact  on  water  quality.  Pesticide  con- 
tribution to  environmental  contamination  is 
receiving  closer  scrutiny.  The  little  herbicide 
research  in  Ontario  suggests  that  only  a  remote 
possibility  exists  that  significant  amounts  of  herbi- 
cides reach  the  Lakes.  The  erosion  problem  is 
being  measured  in  sediment  load  in  streams  and 
deposition  rate  in  reservoirs.  High  chloride  levels, 
measured  in  tributary  waters,  seem  related  to  road 
salt  application.  The  adequacy  of  current  legisla- 
tion is  discussed.  (Jones-Wisconsin) 
W72-04762 


PHOSPHATE  EQUILIBRIA  ON  STREAM  SEDI- 
MENT AND  SOIL  IN  A  WATERSHED  DRAIN- 
ING AN  AGRICULTURAL  REGION, 

Agricultural  Research  Service,  Beltsville,  Md.  Soil 

and  Water  Conservation  Research  Div. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-04774 


AN  INTERSECTORAL  PROGRAMMING 
MODEL  FOR  THE  MANAGEMENT  OF  THE 
WASTE  WATER  ECONOMY  OF  THE  SAN 
FRANCISCO  BAY  REGION, 

Technion-Israel  Inst,  of  Tech.,  Haifa.  School  of 

Engineering. 

J.  S.  Bargur,  H.  C.  Davis,  and  E.  M.  Lofting. 

Water  Resources  Research,  Vol  7,  No  6,  p  1393- 

1409,  December  1971.  14  tab,  19  ref ,  1  append. 

Descriptors:  'Estuarine  environment,  'Input-out- 
put analysis,  'Linear  programming,  'Water  quali- 
ty control,  Waste  water  disposal.  Effluents,  Water 
treatment.  Pollution,  California. 
Identifiers:  'San  Francisco  Bay,  Interindustry 
models,  Intersectoral  models. 

The  objective  was  to  unify  various  factors  bearing 
on  the  management  of  estuarine  water  quality  into 
an  operational  analytical  technique.  Specifically, 
the  problem  had  two  major  aspects:  (1)  a  clear 
analysis  of  the  industrial  structure  of  the  surround- 
ing region  and  the  economic  interrelationships  of 
the  major  sectors  generating  waste  water  and  (2)  a 
dispersion  model  for  the  estuary  in  which  the  well 
defined  mixing  and  diffusion  patterns  of  pollutants 
could  be  traced.  An  input-output  model  of  the  San 
Francisco  Bay  economy  was  proposed  along  with 
a  linear  programming  model  for  water  quality 
management.  Two  programs  for  treatment  cost 
minimization  were  proposed  with  the  following 
results.  Only  a  few  industries  were  required  to 
treat  their  effluent.  The  results  of  the  model  that 
incorporated  domestic  effluent  supported  the  view 
that  industrial  wastes  in  the  San  Francisco  Bay 
posed  the  more  serious  problems  for  maintaining 
water  quality.  Once  an  industry  was  expected  to 
treat  its  effluent,  the  optimal  solutions  of  the 
models  advocated  full  treatment.  Within  the  linear 
programming  framework,  delta  flushing  could 
easily  be  evaluated.  (Ligon-Cornell) 
W72-04780 


THE  IMPACT  OF  VARIOUS  HEAVY  METALS 
ON  THE  AQUATIC  ENVIRONMENT, 

Environmental  Protection  Agency,  Denver,  Colo. 

Water  Quality  Office. 

R.  F.  Schneider. 

Environmental  Protection  Agency  Water  Quality 

Office  Technical  Report  No  2,  February  17,  1971, 

22  p.  5  tab,  29  ref. 

Descriptors:  'Heavy  metals,  'Water  pollution  ef- 
fects, 'Water  quality,  'Aquatic  environment, 
'Standards,  Administrative  agencies,  Water 
chemistry,  Arsenic  compounds,  'Copper,  Solu- 
bility, Publications,  Information  retrieval. 
Identifiers:  'Literature  review,  'Cadmium, 
'Lead,  'Zinc. 


A  literature  review  of  the  effects  of  arsenic, 
copper,  cadmium,  lead,  and  zinc  species  on  water 
quality  and  aquatic  biota  is  presented.  Some  syner- 
gistic and  antagonistic  effects  are  discussed  and 
the  existing  governmental  standards  for  these 
metals  are  summarized.  Tables  are  given  for  each 
of  the  heavy  metals  showing  the  different  concen- 
trations in  mg/liter,  the  names  and  dates  of  or- 
ganizations making  recommendations,  and  brief 
comments.  (Lang-USGS) 
W72-04792 


SOLUBILITY  OF  BARIUM  AND  STRONTIUM 
SULFATES  IN  STRONG  ELECTROLYTE  SOLU- 
TIONS, 

Bureau  of  Mines,  Bartlesville,  Okla.  Bartlesville 

Petroleum  Research  Center. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-04793 


ORGANOCHLORINE  INSECTICIDE  RESIDUES 
IN  EVERGLADES  NATIONAL  PARK  AND  LOX- 
AHATCHEE  NATIONAL  WILDLIFE  REFUGE, 
FLORIDA, 

Geological  Survey,  Miami,  Fla.  Water  Resources 

Div. 

M.  C.  Kolipinski,  A.  L.  Higer,  and  M.  L.  Yates. 

Pesticides  Monitoring  Journal,  Vol  5,  No  3,  p  281- 

288,  December  1971.  1  fig,  8  tab,  22  ref. 

Descriptors:   'Water  pollution  sources,  'Insecti- 
cides, 'DDT,  'Pesticides,  'Florida,  Data  collec- 
tions, Monitoring,  Surface  waters.  Soils,  Crops, 
Mosquitoes,  Chemical  analysis. 
Identifiers:  'Everglades  (Fla). 

The  Water  Resources  Division  of  the  U.S.  Geolog- 
ical Survey  has  field  programs  for  monitoring  en- 
vironmental concentrations  of  selected  or- 
ganochlorine  insecticides  in  the  Everglades  of 
south  Florida.  Water  in  Everglades  National  Park 
and  Loxahatchee  National  Wildlife  Refuge  con- 
tained DDT  and  its  metabolites  DDD  and  DDE  in 
the  range  0.00  to  0.03  micrograms/liter.  Some  sam- 
ples of  soils  underlying  marshes  had  concentra- 
tions of  the  DDT  family  as  much  as  three  orders  of 
magnitude  greater  than  the  concentrations  found 
in  water.  Algal  mats,  omnivoious  marsh-dwelling 
crustaceans,  and  marsh  fishes  showed  concentra- 
tions of  the  DDT  compounds  up  to  three  or  four 
orders  of  magnitude  greater  than  traces  found  in 
water.  DDT  and  its  metabolites  were  found  more 
frequently  than  other  organochlorine  insecticides 
in  the  materials  examined.  Residues  come  from 
transport  mechanisms  such  as  surface  water  in- 
flow and  aerial  transport,  the  latter  consisting  of 
direct  particulate  fallout  and  precipitation. 
(Woodard-USGS) 
W72-04799 


PROBABLE  IMPACT  OF  NTA  ON  GROUND 
WATER, 

Robert  S.  Kerr  Water  Research  Center,  Ada, 
Okla. 

W.  J.  Dunlap,  R.  L.  Cosby,  J.  F.  McNabb,  B.  E. 
Bledsoe,  and  MR.  Scalf. 

Ground  Water,  Vol  10,  No  1,  p  107-117,  January- 
February  1972.  15  fig,  3  ref. 

Descriptors:      'Detergents,      'Water      pollution 
sources,  'Path  of  pollutants,  'Nitrates,  Organic 
compounds,    Ion    transport.    Leaching,    Ground- 
water movement. 
Identifiers:  'Nitrilotriacetic  acid. 

Laboratory  studies  were  employed  to  investigate 
the  fate  and  effect  of  NTA  both  in  groundwaters 
and  in  soil  profiles  overlying  groundwaters.  Sorp- 
tion of  NTA  on  soils  could  slow  its  movement  into 
and  through  groundwaters.  Sorption  will  probably 
not  prevent  or  greatly  reduce  potential  pollution  of 
groundwater  by  NTA  used  as  a  detergent  builder. 
NTA  infiltrating  through  most  unsaturated  soils 
likely  would  undergo  rapid  and  complete  degrada- 
tion and  contribute  only  inorganic  nitrogen  com- 
pounds and  carbonate  to  groundwaters;  NTA  infil- 
trating through  saturated  soils  would  probably  ex- 


perience only  very  limited  degradation,  with  ; 
major  portion  entering  groundwater  intact;  an) 
NTA  which  escaped  degradation  during  infiltra 
tion  through  soils  could  transport  such  metals  a: 
iron,  zinc,  chromium,  lead,  cadmium,  and  mercu 
ry  from  soils  into  groundwaters.  NTA  would  likeh 
undergo  slow  degradation  in  essentially  anaerobic 
groundwater  environments,  with  production  ol 
C02,  CH4,  and  possibly  other  organic  com 
pounds.  (Knapp-USGS) 
W72-04800 


SALTY  GROUND  WATER  AND  METEORIC 
FLUSHING  OF  CONTAMINATED  AQUIFERJ 
IN  WEST  VTJRGINIA, 

Environmental  Protection  Agency,  Wheeling,  W 

Va. 

B.  M.  Wilmoth. 

Ground  Water,  Vol  10,  No  1,  p  99-105,  January 

February  1972.  8  fig,  6  ref. 

Descriptors:    'Water  pollution   sources,    'Salim 

water,  'West  Virginia,  'Saline  water  intrusion,  In 

dustrial  wastes,  Salts,  Deicers,  Oil  fields,  Brines 

Path  of  pollutants.  Leaching,  Water  pollution  con 

trol. 

Identifiers:  Highway  deicing. 

Salty  groundwater  is  commonly  encountered  at 
relatively  shallow  depths  of  100  to  300  feel 
beneath  the  major  stream  channels  in  the  westerr 
half  of  West  Virginia.  It  is  difficult  to  distinguish" 
natural  contamination  from  that  caused  by  indus 
trial  activities.  Histories  of  some  water  wel! 
developments  show  large-scale  changes  in  sail 
content  from  various  industrial  activities  that  af- 
fect the  fresh  water  zones.  Heavy  pumping  of  wet 
fields  in  Charleston  during  1930  to  1956  ac 
celerated  migration  upward  of  salt  water.  Pumpage 
has  declined  greatly  since  1956  and  chloride  con 
tent  has  decreased  below  200  mg/1  at  some  of  the' 
contaminated  wells.  Road  salt  piles  contaminatec 
a  carbonate  aquifer  in  Monroe  County.  Chlorid< 
concentrations  in  wells  located  1 ,500  feet  from  tht 
piles  increased  from  185  mg/liter  to  1,000  mg/litei 
in  5  years.  The  greatest  change  was  1 ,000  mg/litei 
in  1969  to  7,200  mg/liter  in  1970  when  the  sail 
storage  area  was  enlarged.  All  salt  piles  were 
removed  in  late  1970  and  within  2  months  chloride 
content  decreased  to  188  mg/liter.  (Knapp-USGS) 
W72-O4801 


THE  USE,  ABUSE  AND  RECOVERY  OF  A  GLA- 
CIAL AQUIFER, 

Williams  and  Works,  Grand  Rapids,  Mich. 
E.M.Burt 

Ground  Water,  Vol  10,  No  1,  p  65-71.  January- 
February  1972.  9  fig,  1  tab. 

Descriptors:  'Great  Lakes  Region,  'Water  pollu- 
tion control,  'Groundwater,  'Aquifers,  'Water 
resources  development,  Glacial  drift.  Alluvium, 
Water  pollution  sources.  Water  pollution  effects. 
Industrial  wastes,  Domestic  wastes,  Michigan. 

The  interrelationships  between  an  industrial  plant 
and  a  shallow  sand  aquifer  of  glacial  origin  are 
described.  These  relationships  include  industrial 
and  potable  water  supplies,  industrial  and  human 
waste  water  disposal  systems,  the  hydraulics  of 
the  pollution  of  the  groundwater  aquifer  and  the 
types  of  corrective  actions  taken  to  re-establish 
the  wise  use  of  the  ground-water  resource  Also 
reviewed  are  the  ground-water  movement-quality 
relationship,  well  designs,  method  of  drilling,  well 
redevelopment  and  ground-water  recharge.  (K- 
napp-USGS) 
W72-04802 


METHODS  OF  GEOLOGIC  EVALUATION  OF 
POLLUTION  POTENTIAL  AT  MOUNTAIN 
HOMESTTES, 

Colorado    State    Univ..    Fort   Collins.    Dept.  of 

Geology. 

J.  P.  Waltz. 

Ground  Water,  Vol  10,  No  1,  p  42-47,  Janu»ry-i 

February  1972.  7  fig,  1  tab,  4  ref. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 

Sources  of  Pollution — Group  5B 


tescriptors:  'Septic  tanks,  *Soil  disposal  fields, 
Colorado,  *Path  of  pollutants,  *  Water  pollution 
ources,  Domestic  wastes,  Waste  treatment, 
Vater  pollution  control,  Hydrogeology,  Ground- 
water movement.  Fractures  (Geology). 

tevelopment  of  mountain  homesites  is  accelerat- 
ig  in  the  Rocky  Mountains  of  central  Colorado, 
hese  homesites  often  require  individual  water 
ells  and  sewage  disposal  systems.  Unfortunate- 
',  the  widely  used  septic  tank  leach  field  system 
tnerally  is  not  suited  for  use  in  the  mountainous 
:rrain  where  soils  are  thin  or  missing.  Sewage  ef- 
uent  at  these  sites  may  directly  enter  bedrock 
actures  and  travel  large  distances  without  being 
jrified.  As  a  consequence,  contamination  of 
reams,  lakes,  and  groundwater  from  these  mal- 
inctioning  leach  fields  has  become  a  problem, 
riteria  were  developed  for  evaluating  pollution 
)tential  at  mountain  homesites.  Contamination  of 
ater  wells  may  be  decreased  significantly  where 
:ologic  conditions  are  considered  in  the  selection 
sites  for  leach  fields  and  wells.  The  orientation 
jointing  surfaces  in  the  bedrock  significantly  af- 
cts  the  travel  path  of  contaminants.  (Knapp- 
SGS) 
72-04803 


HERMAL  STUDY  OF  THE  MISSOURI  RIVER 
i  NORTH  DAKOTA  USING  INFRARED 
1AGERY, 

:ological  Survey,  Bismarck,  N.  Dak. 
A.  Crosby. 

:ological  Survey  Open-file  Report,  1971.  46  p,  13 
j,  3  ref ,  2  append. 

:scriptors:  'Water  pollution  sources,  'Thermal 

Uution,      'Nuclear      powerplants,       'Remote 

nsing,  Missouri  River,  North  Dakota,  Infrared 

Jiation,   Aircraft,   Streamflow,   Path  of  pollu- 

lts. 

sntifiers:  'Infrared  imagery. 

frared  imagery  obtained  from  aircraft  at  305-to 
i24-meter  altitudes  was  used  in  monitoring  ther- 
il  changes  attributable  to  the  operation  of  ther- 
il  electric  plants  on  the  Missouri  River  in  North 
kota.  There  was  a  marked  decrease  in  water 
nperature  in  the  Missouri  River  prior  to  early 
1  and  a  moderate  increase  in  temperature  in  late 
1  because  of  the  Lake  Sakakawea  impound- 
nt.  At  the  present  time,  thermal  additions 
lerated  by  the  powerplants  have  little  effect  on 
!  temperature  regimen  of  the  Missouri  River  at 
h  rates  of  river  discharge.  (Woodard-USGS) 
'2-04824 


IDELINES:     BIOLOGICAL     SURVEYS     AT 
OPOSED  HEAT  DISCHARGE  SITES, 

:ific  Northwest  Water  Lab.,  Corvallis,  Oreg. 
r  primary  bibliographic  entry  see  Field  05G. 
2-04828 


MPARATIVE  STUDIES  OF  PEPTONE 
GRADATION  AND  THE  CORRELATED 
PULATION  OF  CILIATES  IN  MODELS  OF 
OWING  AND  STAGNANT  WATER, 

in  Univ.  (West  Germany).  Zoological  Inst, 
primary  bibliographic  entry  see  Field  05C. 
2-04909 


P002  MOVEMENT  IN  A  MOUNTAIN 
TERSHED  SOIL, 

orado   State    Univ.,    Fort    Collins.    Dept.    of 

liology  and  Radiation  Biology. 

R.  Hansen,  R.  L.  Walters,  and  N.  D.  Yaney. 

ilthPhys.  20(4):  425-429.  1971.  IIlus. 

itifiers:  Contamination,  Di,  Equations,  Melt, 

Jntain,  Mountains,  Movement,  Oxide,  Poloni- 

210,  Retention,  Rocky,  Snow,  Soil,  Stream, 

ershed. 

form  contamination  of  a  Rocky  Mountain 
:rshed  with  2I0PoO2  from  a  SNAP  (Systems 
Nuclear  Auxiliary  Power)  generator  would  find 
major  contamination  retained  by  the  soil.  A 


simulated  snow-melt  run-off  experiment  was  con- 
ducted with  a  mountain  Podzol  soil  from  the 
Fraser  Alpine  Area,  Colorado.  210PoO2  was  ap- 
plied to  the  litter  layer  as  a  point  source  1  m.  from 
water  collection  vessels  at  the  base  of  a  30%  slope. 
Cores  from  the  soil  on  which  1  mean  annual  rain- 
fall (18.6  in.)  of  ice  was  melted  indicated  both  ver- 
tical and  horizontal  movement  of  210PoO2  into  the 
soil.  The  run-off  water  collected  at  the  base  of  the 
slope  at  the  bottom  of  the  litter  layer  and  A2 
horizon  indicated  on  10  to  the  minus  7th  power  of 
the  original  activity  moved  through  these  soil 
horizons.  Data  from  soil  cores  were  used  to  pre- 
dict the  movement  of  a  uniform  deposition  of 
210PoO2  to  a  stream.  The  equations  derived  in- 
dicate only  the  1st  50  cm  bordering  a  stream  con- 
tribute significant  contamination  to  the  waters- 
Copyright  1971 ,  Biological  Abstracts,  Inc. 
W72-04920 


PERSISTENCE    OF    PESTICIDES    IN    RIVER 
WATER, 

Environmental    Protection    Agency,    Cincinnati, 
Ohio.  Water  Quality  Office. 

James  W.  Eichelberger,  and  James  J.  Lichtenberg. 
Environ  SciTechnol.  5  (6):  541-544.  1971. 
Identifiers:  Azodrin,  Baygon,  BHC,  Carbamate, 
Chlor,  Chlorine,  DDD,  DDE,  DDT,  Dieldrin,  En- 
drin,  Epoxide,  Hepta,  Organo,  Pesticides, 
Phosphorus,  River. 

The  persistence  of  28  common  pesticides  in  raw 
river  water  was  studied  over  an  8-wk-period. 
Twelve  organochlorine,  9  organophosphorus,  and 
7  carbamate  pesticides  were  studied  at  a  concen- 
tration of  10  microgram/1.  No  measurable  degrada- 
tion or  chemical  change  was  observed  for  the  fol- 
lowing organochlorine  compounds:  BHC,  hep- 
tachlor  epoxide,  dieldrin,  DDE,  DDT,  DDD,  and 
endrin.  Azodrin  was  the  only  organophosphorus 
compound  that  was  stable  throughout  the  study. 
All  carbamate  compounds  were  significantly 
changed  after  1  wk,  and  all  but  Baygon  were 
completely  lost  after  8  wk.  Where  possible,  the 
degradation  or  chemical  conversion  products  of 
the  pesticides  were  identified. -Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-04922 


BORDEAUX:  STUDY  OF  ATMOSPHERIC  POL- 
LUTION ON  THE  BUILT-UP  AREA, 

Bordeaux  (France). 

J.  G.  Faugere. 

Identifiers:  Ash,  Atmospheric,  Bordeaux,  Built- 

Up,  Carbon,  Chlorides,  Computer,  France,  Mon, 

Oxide,  Particulates,  Pollution,  Processing,  Rain! 

Sodium,  Tar. 

Results  obtained  on  analyses  of  CO  from  rain- 
water samples  are  discussed.  Relationships 
between  the  CO  content,  local  meteorological  con- 
ditions, and  traffic  are  given.  The  analyses  made 
on  rain  water  show  a  certain  parallelism  between 
the  height  of  water,  the  matter  in  solution,  the 
chlorides  and  sodium.  Considerable  variations  in 
content  of  insoluble  matter,  ash  and  tar  were  ap- 
parent. Results  of  the  analyses  together  with  the 
meteorological  findings  were  processed  for  the 
computer-Copyright  1971,  Biological  Abstracts, 
Inc. 
W72-04923 


CHONDROCOCCUS  COLUMNARIS  DISEASE 
OF  FISHES:  INFLUENCE  OF  COLUMBIA 
RIVER  FISH  LADDERS, 

Battelle  Memorial  Inst.,  Richland,  Wash. 
M.  P.  Fujihara,  and  F.  P.  Hungate. 
J  Fish  Res  Bd  Can.  28  (4):  533-536,  1 971 . 
Identifiers:     Chondrococcus-Columnaris,     Coho, 
Columbia,  Disease,  Fish,  Fishes,  Incidence,  In- 
fection, Ladders,  River,  Salmon. 

Columbia  River  fish  ladders  were  surveyed  as  a 
possible  ecological  niche  for  C.  columnaris,  the 
causative  agent  for  columnaris  disease  of  fishes. 
Water  samples  from  Bonneville,  McNary,  Priest 


Rapids,  and  Rocky  Reach  fish  ladders  during 
periods  of  warm-water  temperature  and  high 
population  density  of  fishes  showed  C.  columnaris 
levels  of  from  0.06  to  4.1  organisms/ml.  Samples 
taken  upstream  or  downstream  from  the  ladders 
were  consistently  negative.  Average  agglutinating 
titers  and  incidence  of  C.  columnaris  infection  in 
largescale  suckers  were  higher  at  the  Bonneville 
ladder  than  at  a  site  several  miles  downstream. 
Coho  salmon  from  an  upper-river  fish  ladder 
(Rocky  Reach)  showed  a  higher  incidence  of  infec- 
tion and  greater  antibody  production  than  at  the 
downriver  Bonneville  ladder.  It  is  concluded  that 
fish-ladder  facilities  on  the  Columbia  River  are  im- 
portant sites  for  repetitive  exposure  of 
anadromous  salmonids  to  C.  columnaris. -Copy- 
right 1971 ,  Biological  Abstracts,  Inc. 
W72-04959 


NUTRD2NTS  AND  CARBON  DIOXIDE  IN  THE 
COLUMBIA  RJVER, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Oceanog- 
raphy. 

P.  Kilho  Park,  Magdalena  Catali amo,  George  R. 
Webster,  and  Barry  H.  Reid. 

Limnology  and  Oceanography,  Vol  15,  No  1, 
January  1970,  p  70-79.  5  fig,  3  tab,  12  ref.  Nat'l. 
Science  Foundation  Grants  GP-2232,  GP-2876  and 
GP-5317. 

Descriptors:  'Columbia  River,  'Carbon  dioxide, 
'Nutrients,  Sampling,  Monitoring,  Nitrates! 
Phosphates,  Silicates,  Diffusion,  Alkalinity, 
Hydrogen  ion  concentration.  Calcium  carbonate, 
Saturation,  Analytical  techniques,  Path  of  pollu- 
tants, Pollutant  identification. 

1-LITER  SURFACE  WATER  SAMPLES  WERE 
COLLECTED  FROM  THE  Columbia  River  in  the 
middle  of  each  month  from  December  1965  to 
January  1967.  Samples  were  analyzed,  unfiltered, 
as  soon  as  possible  for  phosphate,  nitrate,  reactive 
silicate,  alkalinity,  total  C02,  and  pH.  Samples 
were  refrigerated  during  storage,  which  was  less 
than  2  days.  All  nutrients  monitored  showed  a 
strong  seasonal  dependency,  with  low  concentra- 
tions during  the  summer  months  and  high  concen- 
trations during  the  winter  months.  While  there  ex- 
isted an  inverse  relationship  between  stream  flow 
rate  and  nutrient  concentrations,  alkalinity  and 
total  C02  along  the  main  stream  were  essentially 
constant.  During  1966,  1.8  x  10  to  the  14th  power 
liters  of  water;  8.3  x  10  to  the  7th  power,  21.  x  10  to 
the  6th  power  and  2.7  x  10  to  the  10th  power  moles 
of  phosphate,  nitrate,  and  reactive  silicate;  1 .9  x  10 
to  the  1 1th  power  equivalents  of  alkalinity;  and  1.9 
x  10  to  the  1 1th  power  moles  of  total  carbon  diox- 
ide passed  through  Clatskanie,  87  km  above  the 
mouth  of  the  Columbia  River  into  the  Astoria 
estuary  and  the  Pacific  Ocean.  At  Clatskanie,  the 
nitrate:  phosphate  ratio  is  3:1  during  summer 
months,  and  over  19:1  at  other  seasons.  Bicar- 
bonate ion  was  the  major  dissolved  carbon  dioxide 
species  in  the  entire  Columbia  River  system, 
where  water  pH  measured  at  20  deg  C  ranges  from 
6.63  to  8.68.  The  major  portion  of  the  river  system 
is  undersaturated  with  respect  to  calcite  solubility. 
Along  the  main  stream,  the  river  is  supersaturated 
with  respect  to  the  atmospheric  carbon  dioxide 
pressure  of  320  ppm.  (Lowry-Texas) 
W72-04974 


LIMNOLOGICAL   STUDIES   OF   THE    LAKES 

AND  STREAMS  OF  THE  UPPER  QU.APPELLE 

RIVER  SYSTEM,  SASKATCHEWAN,  CANADA- 

I.  CHEMICAL  AND  PHYSICAL  ASPECTS  OF 

THE  LAKES  AND  DRAINAGE  SYSTEM, 

Univ.  Saskatchewan,  Saskatoon,  Sask.,  Can  Biol 

Dep. 

For  primary  bibliographic  entry  see  Field  05C 

W72-04975 


IDENTIFICATION  OF  FILAMENTOUS 

MICROORGANISMS  IN  ACTIVATED  SLUDGE, 

Wisconsin   Univ.,   Madison.   Dept.   of  Civil   En- 
gineering. 
G.  J.  Farquhar,  and  W.  C.  Boyle. 
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Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5B — Sources  of  Pollution 


Journal  Water  Pollution  Control  Federation,  Vol 
43,  No 4,  April  1971 ,  p  604-622. 6  fig,  25  ref. 

Descriptors:  'Activated  sludge,  *Systematics, 
•Microorganisms,  Lipids,  Manganese,  Sulfur, 
Iron,  Oxidation,  Analytical  techniques,  Waste 
water  treatment,  Biological  treatment. 
Identifiers:  'Sludge  bulking,  'Filamentous 
microorganisms,  Pure  cultures,  Mixed  cultures, 
Identification  techniques,  Sheath  material,  Stain- 
ing, Iron  deposition. 

Many  organisms  of  interest  in  biological  waste 
treatment  either  cannot  be  grown  in  pure  culture, 
or  undergo  severe  morphological  changes  when 
cultured  on  synthetic  media.  The  techniques  of 
bright  contrast  phase  microscopy  and  additional 
methods  to  demonstrate  types  of  sheath  material, 
iron  oxidation  and  deposition,  sulfide  oxidation, 
intracellular  sulfur  deposition  and  other  intracellu- 
lar inclusions  were  used  to  investigate  and  identify 
several  filamentous  microorganisms  in  mixed  cul- 
ture. Results  of  the  analysis  included  compilations 
of  facts  about  the  appearance  and  the  physiology 
of  each  filamentous  microorganism.  Attempts 
were  made  only  to  identify  the  genus  to  which  a 
particular  microorganism  belonged,  and  a  syste- 
matic key  for  the  identification  of  microorganisms 
of  this  type  is  presented.  (Lowry-Texas) 
W72-04984 


STRONTIUM-90,  STRONTIUM  AND  CALCIUM 
IN  SOME  AQUATIC  ORGANISMS  FROM  THE 
SEA  OF  OKHOTSK,  (IN  RUSSIAN), 

Institute    of    Biology    of    the    Southern    Seas, 

Sevastopol  (USSR). 

For  primary  bibliographic  entry  see  Field  05A. 

W72-04999 


THE  RATE  OF  NUTRIENT  RELEASE  FROM 
GRASS  AND  DUNG  FOLLOWING  IMMERSION 
IN  LAKE  WATER, 

Chancellor  Coll.,  Limbe  (Malawi). 

For  primary  bibliographic  entry  see  Field  02H. 

W72-05020 


RECURRENCE  RELATIONS  FOR  FIRST 
ORDER  SEQUENTIAL  REACTIONS  IN  NATU- 
RAL WATERS, 

Manhattan  Coll.,  Bronx,  N.Y.  Environmental  En- 
gineering and  Science  Program. 
D.  M.DiToro. 

Water  Resources  Research,  Vol  8,  No  1,  p  50-57, 
February  1972.  7  ref,  4  append.  FWQA  supported. 

Descriptors:   'Water  chemistry,  'Chemical  reac- 
tions,     Water      quality,      Aqueous      solutions, 
Biodegradation,     Biochemical    oxygen    demand, 
Dissolved  oxygen,  Thermodynamics. 
Identifiers:  Chemical  kinetics. 

The  kinetics  of  many  biologically  and  chemically 
reactive  substances  in  natural  waters  can  be  ap- 
proximated by  first  order  reactions.  A  recurrence 
formula  relates  the  concentrations  in  the  sequence 
to  the  concentration  distribution  of  the  first  reac- 
tant  in  the  sequence.  This  recurrence  relation  ap- 
plies to  general  spatial  and  temporal  regimes.  In 
particular,  the  recurrence  relation  immediately  ex- 
tends the  known  analytical  solutions  for  a  single 
first  order  reacting  substance  to  any  sequentially 
reacting  set  of  substances  for  various  spatial  and 
temporal  settings.  This  increase  in  the  applicability 
of  known  solutions  renders  previously  difficult 
problems  soluble.  (Knapp-USGS) 
W72-05027 


EFFECTS  OF  URBANIZATION  ON  STORM 
WATER  RUNOFF  QUALITY:  A  LIMITED  EX- 
PERIMENT, NAISMITH  DITCH,  LAWRENCE, 

KANSAS, 

Kansas  State  Geological  Survey,  Lawrence. 

For  primary  bibliographic  entry  see  Field  04C. 

W72-05035 


APPLICATION    OF    STREAM    ORDER    NUM- 
BERS TO  THE  MERRIMACK  RIVER  BASIN, 
Harvard  Univ.,  Cambridge,  Mass.  Div.  of  En- 
gineering and  Applied  Physics. 
For  primary  bibliographic  entry  see  Field  04A. 
W72-05036 


EFFECT  OF  UPWELLING,  MIXING,  AND 
HIGH  PRIMARY  PRODUCTIVITY  ON  C02 
CONCENTRATIONS  IN  SURFACE  WATERS  OF 
THE  BERING  SEA, 

Alaska  Univ.,  College.  Inst,  of  Marine  Sciences. 
For  primary  bibliographic  entry  see  Field  02K. 
W72-05038 


BACTERIAL  COUNTS  OF  A  SECTION  OF  THE 
RED  RTVER  -  SUMMER,  1970, 

North  Dakota  State  Univ.,  Fargo.  Dept.  of  Bac- 
teriology. 

For  primary  bibliographic  entry  see  Field  05A. 
W72-05056 


ODORS,  GASES  AND  PARTICULATE  MATTER 
FROM  HIGH  DENSITY  POULTRY  MANAGE- 
MENT SYSTEMS  AS  THEY  RELATE  TO  AIR 
POLLUTION, 

Cornell  Univ.,  Ithaca,  N.Y.  Dept.  of  Agricultural 

Engineering. 

A.  T.  Sobel,  D.  C.  Ludington,  A.  G.  Hashimoto, 

W.  E.  Burnett,  and  N.  C.  Dondero. 

Final  Report,  New  York  State  Dept.  of  Health, 

Division  of  Air  Resources,  Ithaca,  New  York, 

April  15,  1969.  106  p,  29  fig,  16  tab,  73  ref. 

Descriptors:  'Farm  wastes,  'Poultry,  'Odor, 
'Gases,  Ammonia,  Hydrogen  sulfide,  Gas  chro- 
matography, Carbon  dioxide,  Moisture  content, 
Organic  compounds,  'Air  pollution. 
Identifiers:  'Particulate  matter,  Soil  columns. 
Odor  panel,  Soil  filtration,  'Odor  control. 

The  technological  changes  which  have  taken  place 
in  livestock  production  in  the  last  few  years  to  pro- 
vide economical  meat,  eggs,  and  milk  have 
resulted  in  the  concentration  of  animals  under  con- 
ditions of  high  density  for  greater  efficiency.  This 
change  of  management  practice  has  created 
problems  in  both  waste  disposal  and  the  control  of 
odors  from  these  wastes.  These  odors  are  particu- 
larly obnoxious  when  either  the  animal  enterprise 
or  the  land  for  disposal  of  manure  is  adjacent  to 
urban  or  resort  developments.  Results  of  a  two 
year  research  project  dealing  with  the  detection 
and  control  of  air  pollution  from  high  density 
poultry  management  systems  are  summarized.  It 
covers  such  subjects  as  the  determination  of  the 
chemical  nature  of  the  odor  of  poultry  manure;  the 
quantitative  determination  of  odors  and  gases 
from  poultry  manure;  the  role  of  particulate  matter 
in  air  pollution;  and  odor  control  methods  such  as 
soil  filtration,  water  scrubbing,  and  chemical  treat- 
ment. (See  also  W72-05068  thru  W72-05074)  (Bun- 
dy-Iowa  State) 
W72-05067 


THE  QUALITATIVE  DETERMINATION  OF 
THE  ODOR  QUALITY  OF  CHICKEN  MANURE, 

Cornell    Univ.,    Ithaca,    N.Y.    Dept.    of    Food 
Science. 
W.  E.  Burnett. 

In:  Odors,  Gases  and  Particulate  Matter  from  High 
Density  Poultry  Management  Systems  as  They  Re- 
late to  Air  Pollution.  Final  Report,  New  York 
State  Dept.  of  Health,  Division  of  Air  Resources, 
Ithaca,  New  York,  p  2-17,  April  15.  1969.  6  fig,  2 
tab,  18  ref. 

Descriptors:  'Farm  wastes,  'Odor,  'Poultry,  Gas 
chromatography.  Nitrogen,  Ammonia,  Hydrogen 
sulfide,  Organic  compounds,  'Air  pollution. 
Identifiers:  Odor  panel,  Organoleptic  techniques. 
Liquid  poultry  manure,  Odorous  organic  com- 
pounds. 


A  combination  of  gas  chromatographic  andr- 
ganoleptic  techniques  was  used  to  determine  ie 
chemical  compounds  responsible  for  the  often* 
odor  of  accumulated  liquid  poultry  manure.  It  .- 
dition  to  the  odorous  gases,  ammonia  d 
hydrogen  sulfide,  a  number  of  odorous  orgic 
compounds  were  identified,  including  the  C2  tc  J 
organic  acids,  indole,  skatole,  diketones,  mer> 
tans,  and  sulfides.  Of  these,  organoleptic  test  i- 
dicate  that  the  organic  acids,  mercaptans,  and  I- 
fides  were  important  malodorous  componi  I 
Skatole  was  also  implicated  as  an  impoitt 
malodorous  component,  due  to  its  character  k 
strong,  fecal  odor.  Amines  evidently  play  an  i- 
portant  role  in  the  odor  as  well.  (See  also  VI- 
05067)  (Bundy-Iowa  State) 
W72-05068 


THE  QUANTITATIVE  DETERMINATION  F 
THE  ODOR  STRENGTH  OF  CHICIN 
MANURE, 

Cornell  Univ.,  Ithaca,  N.Y.  Dept.  of  Agricultil 

Engineering. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-05069 


ANALYSES  OF  GASES  ENCOUNTERED  IH 
COMMERCIAL  POULTRY  HOUSE, 

Cornell    Univ.,    Ithaca,    N.Y.    Dept.    of   Id 

Science. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-05070 


GASES  AND  ODORS  FROM  UNDILUTED  /0 
DILUTED  CHICKEN  MANURE, 

Cornell  Univ.,  Ithaca,  N.Y.  Dept.  of  Agricullil 

Engineering. 

D.  C.  Ludington,  A.  T.  Sobel,  and  A.  G. 

Hashimoto. 

In:  Odors,  Gases  and  Particulate  Matter  from  1  b 

Density  Poultry  Management  Systems  as  They  > 

late  to  Air  Pollution.  Final  Report,  New   ik 

State  Dept.  of  Health,  Division  of  Air  Resour .. 

Ithaca ,  New  York ,  p  47-64 ,  April  1 5 ,  1 969.  1 0  f  5 

ref. 

Descriptors:  Farm  wastes.  Poultry,  Odor,  Carn 
dioxide,  Methane,  Ammonia,  Hydrogen  sulf'. 
Waste  dilution,  'Air  pollution. 
Identifiers:  Odor  strength. 

The  odors  and  gases  produced  by  and  rele;d 
from  chicken  manure  stored  and  handled  in  thei- 
diluted  and  diluted  state  have  been  observed  t>  t 
considerably  different.  This  difference  was  n.l 
obvious  when  the  stored  manure  was  being  mod 
or  agitated.  More  cases  of  air  pollution  attribtd 
to  egg  producing  poultry  farms  have  been  repo  d 
since  the  diluted  system  of  storage  and  handg 
was  put  into  practice.  The  release  of  some  oft 
gases  and  odors  from  stored  chicken  mate 
under  the  undiluted  and  diluted  state  was  • 
vestigated.  Significant  differences  occu  d 
between  the  odor  and  gas  production  and  relc 
by  undiluted  and  diluted  chicken  manure.  Carn 
dioxide  release  from  the  undiluted  manure  s 
slightly  greater  than  the  release  from  diM 
manure.  The  difference  may  not  be  signific 
The  undiluted  system  released  significa) 
greater  quantities  of  NH3  than  the  diluted  systi- 
Chicken  manure  stored  in  a  diluted  state  produd 
significantly  more  H2S  and  NH3  than  mai^ 
stored  in  an  undiluted  state.  The  release  of  1> 
from  the  diluted  system  was  about  twice  t 
released  from  the  undiluted  manure.  Both  rele;s 
were  well  below  threshold.  The  odor  released  f  " 
the  diluted  manure,  while  the  manure  s 
quiescent,  was  in  general,  more  obnoxious  to 
that  from  the  undiluted  manure.  When  the  mare 
was  agitated  at  the  end  of  the  tests,  the  differed 
was  much  more  pronounced.  (See  also  W72-051 
(Bundy-Iowa  State) 
W72-05071 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 

Sources  of  Pollution — Group  5B 


RTICULATE  MATTER, 

rnell    Univ.,    Ithaca,    N.Y.    Dept.    of    Food 

ience. 

r  primary  bibliographic  entry  see  Field  05A. 

r2-05072 


IL  FILTRATION  TO  REMOVE  ODORS, 

rnell    Univ.,    Ithaca,    N.Y.    Dept.    of    Food 

ence. 

r  primary  bibliographic  entry  see  Field  05D. 

'2-05073 


OR   CONTROLS   BY    CHEMICAL   TREAT- 

!NT, 

rnell    Univ.,    Ithaca,    N.Y.    Dept.    of    Food 

ences. 

r  primary  bibliographic  entry  see  Field  05D. 

2-05074 


ME  CHARACTERISTICS  OF  ARTHROBAC- 
RS  FROM  A  DAIRY  WASTE  ACTIVATED 
DBGE, 

ricultural    Univ.,    Wageningen    (Netherlands). 

).  of  Microbiology. 

D.  Adamse. 

terRes.4(12):  797-803.  1970.  Illus. 

ntifiers:     Activated,     Arthrobacters,     Dairy, 

dge,  Waste. 

lumber  of  characteristics  were  determined  of 
:er  arthrobacters  isolated  from  a  dairy  waste  ac- 
ited  sludge.  These  characteristics  give  an  indi- 
lon  to  the  place  of  this  group  of  bacteria  among 
er  Arthrobacter  strains,  isolated  from  different 
rces  such  as  soil  and  cheese.  The  water 
hrobacter  strains  were  different  from  cheese 
tins  in  many  respects.  They  were  more  similar 
he  soil  strains.-Copyright  1971 ,  Biological  Ab- 
icts,  Inc. 
2-05103 


E  FORMATION  OF  NITRATE  FROM  AM- 
INIUM  NITROGEN  IN  SOILS:  IV.  USE  OF 
E  DELAY  AND  MAXIMUM  RATE  PHASES 
R  MAKING  QUANTITATIVE  PREDIC- 
TS, 

iois  Univ.,   Urbana;   and   Iowa   State   Univ., 
es;  and  North  Carolina  State  Univ.,  Raleigh. 
*.  Sabey ,  L.  R.  Frederick,  and  W.  V. 
tholomew. 

I  Science  Society  of  America  Proceedings,  Vol 
No  1,  p  276-278,  January-February,  1969.  2  fig, 
b,  lOref. 

icriptors:  *Nitrates,  *Nitrification,  *Ammonia, 
il  temperature,  Fertilizers,  Soil  amendments, 
ntifiers:  Ammonium  oxidation. 

imation  of  the  amount  of  nitrate  accumulation 
urring  in  soil  requires  an  understanding  of  the 
iy  period  and  maximum  rate  of  nitrate  accumu- 
>n  under  defined  environmental  conditions, 
actual  maximum  rates  and  delay  periods  of 
ate  accumulation  varied  greatly  between  soils 
several  constant  temperatures,  whereas  the 
tive  maximum  rates  and  delay  periods  were 
e  nearly  constant  at  any  one  temperature.  An 
ation  for  estimating  nitrate  accumulation, 
ch  includes  maximum  rate  and  delay  indexes, 
uggested.  Temperature-rate  and  temperature- 
iy  indexes  are  presented  for  several  soils, 
ues  for  different  temperatures  were  predicted 
n  actual  values  determined  at  only  one  tem- 
iture.  The  concept  of  delay  periods  and  max- 
m  rates  should  help  evaluate  the  influence  of 
:r  factors  on  nitrate  accumulation.  (Skogerboe- 
orado) 
2-05120 


NITRIFICATION  AS  A  NITROGEN  SINK  IN 
KE  MENDOTA,  WISCONSIN, 

consin  Univ.,  Madison.  Water  Chemistry  Lab. 
•  Brezonik,  and  G.  F.  Lee. 
ironmental  Science  and  Technology,  Vol  2, 
2,p  120-125,  February  1968.  5  fig,  2  tab,  19ref. 


Descriptors:  *Denitrification,  Nitrates,  Hypolim- 
nion,  Nitrogen  cycle,  Sediment,  Sinks,  Nitrites, 
Ammonia,  Wisconsin. 
Identifiers:  Lake  Mendota  (Wise). 

The  significance  of  derutrif ication  as  a  sink  in  the 
nitrogen  budget  has  been  determined  for  Lake 
Mendota,  Wis.  About  28,100  kg.  of  nitrogen  were 
lost  from  the  lake  hypolimnion  during  the  summer 
of  1966.  However,  this  relatively  large  amount 
represented  only  about  1 1%  of  the  estimated  total 
annual  nitrogen  input.  Denitrification  rates  ranged 
from  8  to  26  microgram  of  N  per  liter  per  day, 
while  rates  of  nitrate  reduction  (to  ammonia  and 
organic  nitrogen)  were  found  by  15N  tracer 
techniques  to  range  from  1.4  to  13.4  microgram  of 
N  per  liter  per  day  in  the  hypolimnion  of  the  lake. 
Nitrate  depletion  is  more  than  an  order  of  mag- 
nitude slower  than  oxygen  depletion  in  the 
hypolimnion  of  Lake  Mendota,  and  denitrification 
is  probably  not  significant  with  respect  to  respira- 
tion and  catabolic  processes  in  the  lake  hypolim- 
nion. There  is  some  evidence  to  indicate  that  dis- 
solved nitrogen  gas  concentrations  increase  above 
those  expected  on  the  basis  of  solubility  as  the 
result  of  denitrification.  Evaluation  of  various 
nitrogen  sinks  for  Lake  Mendota  has  revealed  that 
only  about  one  third  of  the  estimated  annual 
nitrogen  input  can  be  accounted  for  by  currently 
evaluated  sinks.  Sediment  deposition  probably  ac- 
counts for  most  of  the  remaining  two  thirds. 
(Skogerboe-Colorado  State) 
W72-05130 


A  COMPARISON  OF  NITROGEN  LOSSES 
FROM  UREA  AND  AMMONHJM  NITRATE  IN 
SURFACE  RUNOFF  WATER, 

Purdue  Univ.,  Lafayette,  Ind.  Agricultural  Experi- 
ment Station. 

P.  G.  Moe,  J.'V.  Mannering,  and  C.  B.  Johnson. 
Soil  Science,  Vol  105,  No  6,  p  428-433,  1968.  3  fig, 
3tab,9ref. 

Descriptors:  *Nitrogen,  *Surface  runoff,  "Am- 
monium compounds,  "Urea,  Loam,  Fertilizers. 

Small  plots  were  established  on  a  Zanesville  silt 
loam  having  a  13%  slope  and  a  fragipan  at  24-34  in. 
Half  the  plots  were  maintained  in  an  established 
fescue  sod  clipped  to  a  height  of  3-4  in.  and  the 
other  half  were  second-year  fallow  plowed  in  mid- 
May  and  disced  two  times  in  mid-July.  Pellets  of 
ammonium  nitrate  and  urea  were  broadcast  on  the 
surface  at  rates  equivalent  to  400  lbs/acre  of  N.A. 
rainfall  simulator  was  used  to  apply  2  1/2  in.  of 
water  at  preselected  times.  Runoff  was  sampled  at 
5-minute  intervals  and  analyzed  for  ammonium, 
nitrate,  and  urea  N.  Total  N  loss  from  all  plots 
ranged  between  2.4-12.7%  of  the  applied  N.  Urea 
was  present  only  in  runoff  from  sod  plots;  most  of 
the  urea  was  rapidly  hydrolyzed  in  the  soil. 
NH4+-N  was  less  susceptible  to  runoff  loss  in 
urea  plots  than  ammonium  nitrate  plots  probably 
because  urea  moved  more  deeply  into  the  soil  with 
water  than  the  highly  ionized  ammonium  nitrate. 
(Skogerboe-Colorado  State) 
W72-05142 


PHOSPHORUS  FERTILIZATION  OF  HOPS, 

Agricultural   Research   Service,   Prosser,    Wash. 
Soil  and  Water  Conservation  Research  Div. 
L.  C.  Boawn,  and  P.  E.  Rasmussen. 
Agronomy  Journal,   Vol  61,   p  211-213,   March- 
April,  1969.  4  tab,  3  ref. 

Descriptors:  'Fertilizer,  'Phosphorus,  'Vine 
crop,  Agronomic  crops. 

Identifiers:  Humulus  lupulus,  Alpha  acid,  Zinc, 
Extractable  soil  P,  'Hops. 

Hops  were  grown  on  field  plots  treated  with  five 
levels  of  phosphorus  fertilization  to  determine  the 
effect  of  P  on  vine  growth,  cone  quality,  and  zinc 
nutrition.  A  maximum  P  treatment  of  1 ,344  kg/ha, 
applied  over  a  5-year  period,  increased  the  ex- 
tractable  P  level  of  the  surface  20  cm  of  soil  from 
10  ppm  to  approximately  100  ppm.  The  P  level  in 
leaves  and  cones  from  this  treatment  was  in- 


creased by  approximately  0.10  to  0.15%  P  as  com- 
pared with  the  no-P  treatment.  Increased  levels  of 
P  had  no  observable  effect  on  vine  color  and  vigor 
or  on  total  growth  as  determined  by  vine  green 
weight.  The  critical  level  for  P  in  sidearm  leaves  at 
early  bloom  was  indicated  to  be  below  0.25%.  The 
alpha  acid  content  of  cones  decreased  where  P  fer- 
tilization exceeded  approximately  500  kg/ha.  How- 
ever, this  decrease  was  poorly  correlated  with  the 
P  content  of  leaves,  indicating  the  lack  of  a  direct 
causal  relationship.  The  P  treatments  caused  a 
definite  reduction  in  the  Zn  concentration  in  leaf 
and  cone  tissues,  but  did  not  induce  observable  Zn 
deficiency  symptoms.  (Skogerboe-Colorado  State) 
W72-05148 


AN  ECOLOGICAL  STUDY  OF  THE 
PSYCHROTROPHIC  (SIC)  (PSYCHROPIDXIC) 
BACTERIA  OF  SOD1,  WATER,  GRASS  AND 
HAY, 

National  Agricultural  Advisory  Service,  Aberyst- 
wyth (Wales). 

R.  G.  Druce,  and  S.  B.  Thomas. 
J  Appl  Bacterid.  33  (2):  420-435. 1970. 
Identifiers:  Acinetobacter-Sp,  Bacteria,  Ecologi- 
cal,  Erwinia-Herbicola,   Flavobacterium,   Grass- 
M,       Hay,       Pseudomonas-Sp,       Psychrophilic, 
Psychrotrophic,  Soil. 

A  study  of  the  psychrotrophic  (sic)  (psychrophilic) 
bacterial  content,  determined  at  3-5  deg,  of  soil, 
grass  and  hay  showed  that  these  habitats  were 
prolific  sources  of  many  different  types  of 
psychrotrophs  which  sometimes  exceeded  10  to 
the  7th  power/g.  Untreated  farm  water  supplies 
had  a  much  lower  content,  few  samples  giving 
colony  counts  >  10  to  the  4th.  power/ml.  Gram 
positive  or  gram  variable,  nonsporeforming  rods, 
resembling  coryneform  bacteria,  constituted  a 
relatively  high  proportion  of  the  psychrotrophic 
microflora  of  soil,  gram  negative  rods  only  form- 
ing about  1/3  of  the  isolates.  Pseudomonas  and 
Acinetobacter  spp.  and  yellow  or  orange  pig- 
mented gram  negative  rods  were  the  predominant 
psychrotrophs  in  untreated  water.  Pseudomonas 
and  a  taxonomically  heterogeneous  group  of  yel- 
low, pigmented,  gram  negative  rods,  a  few  of 
which  resembled  Flavobacterium  and  some  Er- 
winia  herbicola,  together  with  Acinetobacter  ac- 
counted for  nearly  90%  of  the  isolates  from  grass, 
but  <50%  of  those  from  hay,  which  had  a  more 
complex  psychrotrophic  microflora  than  had 
grass.-Copyright  1971 ,  Biological  Abstracts,  Inc. 
W72-05158 


COMPOSITION    OF    SURFACE    WATERS    OF 
NEW  JERSEY  IN  RELATION  TO  SOIL  SERIES: 
II.     WATERS     OF     THE     SOUTH     BRANCH: 
RARITAN  RIVER,  STONY  BROOK,  NESHANIC 
RIVER  AND  ASSUMPINK  CREEK, 
Rutgers  -  The  State  Univ.,  New  Brunswick,  N.J. 
Coll.  of  Agriculture  and  Environmental  Science. 
For  primary  bibliographic  entry  see  Field  05A. 
W72-05198 


THERMAL  ADDITION  STUDIES  OF  THE 
CRYSTAL  RIVER  STREAM  ELECTRIC  STA- 
TION, 

Fla.  Dep.  Natl.  Res.  Mar.  Res.  Lab.,  St.  Peter- 
sburg. 

For  primary  bibliographic  entry  see  Field  05C. 
W72-05201 


VIROLOGICAL  SURVEYS  OF  THE  PRESENCE 

OF  ENTEROVIRUSES  IN  WASTE  WATER:  I. 

INCDDENCE  OF  POLIO-VIRUSES  IN  PRAGUE 

AT    THE    END    OF    1963    AND    IN    1969,    (IN 

CZECH), 

Ustav  Epidemiologic  a  Mikrobiologie,  Prague  (C- 

zechoslovakia). 

J.  Zdrazilek,  K.  Zacek,  J.  Chvapil,  V.  Mikesova, 

and  L.  Pokorna. 

Cesk  Epidemiol  Mikrobiol  Imunol.  20  (2):  67-72. 

1971.  English  summary. 
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Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5B — Sources  of  Pollution 


Identifiers:  Czechoslovakia,  End,  Enteroviruses, 
Human,  Incidence,  Newborn,  Polioviruses, 
Prague,  Vaccine,  Virological,  Waste. 

From  Oct.  1968-1969  a  total  of  180  samples  of 
waste  water  were  collected  using  gauze  tampons 
regularly  in  10  Prague  creches  and  branches  of 
main  Prague  sewers.  Poliomyelitis  virus  was  iso- 
lated from  21  samples,  non-poliomyelitis  en- 
teroviruses from  71  samples  and  a  mixture  of 
polioviruses  with  other  enteroviruses  was  isolated 
from  2  samples.  No  enterovirus  was  isolated  from 
86  samples.  With  the  exception  of  1  type  3  strain 
isolated  in  a  creche  in  Feb.  1968,  all  poliovirus 
strains  were  isolated  from  samples  collected  from 
April  until  July,  the  period  after  mass  vaccination 
of  neonates  with  live  poliomyelitis  vaccine. 
Polioviruses  did  not  circulate  in  the  population 
during  the  winter,  the  period  at  which  their  in- 
cidence had  been  the  highest  before  introduction 
of  the  vaccination. --Copyright  1971,  Biological 
Abstract,  Inc. 
W72-05226 


A    HYGIENIC    EVALUATION    OF   THE    NEW 
PLASTICIZERTOLYLNAPHTHYLMETHANE, 

For  primary  bibliographic  entry  see  Field  05C. 
W72-05236 


THE  POSSIBILITY  OF  CONTAMINATING  UN- 
DERGROUND WATERS  WITH 
MONONITROTOLUENE, 

V.  N.  Kupyrov. 

Gig  Naselennykh  Mest  Resp  Mezhved  Sb.  9.  84- 
87.  1970. 

Identifiers:  Clay,  Contaminating,  Filtration,  Her- 
bicide, Mineralization,  Mono,  Nitrate,  Nitro,  San- 
dy, Soils,  Toluene,  Underground. 

The  possibility  of  mononitrotoluene  (I)  (used  as  a 
herbicide  on  water  plants)  penetrating  through 
sandy  and  clay  bottoms  into  underground  waters 
was  studied.  When  sandy  bottoms  are  irrigated 
and  have  had  I  applied,  the  I  in  the  filtration  water 
penetrates  an  800-mm  layer  of  sand  and  is 
discovered  in  pure  form  as  long  as  15  days  later.  I 
was  not  found  in  a  5  mo.  period  in  the  filtration 
water  passing  through  clay  soil  of  the  same  depth. 
In  addition,  the  amount  of  nitrate  N  is  increased  in 
the  filtration  water,  showing  the  transitory 
mineralization  of  I  in  the  soil.  At  the  end  of  5  mo. 
the  amount  of  nitrate  N  was  the  same  as  in  con- 
trols. The  mineralization  of  I  in  the  soil  may  end  in 
5  mo. -Copyright  1971 ,  Biological  Abstracts,  Inc. 
W72-05237 


EXPERIMENTAL  INVESTIGATIONS  INTO 
THE  INFLUENCE  OF  SOME  ORGANIC- 
-PHOSPHORIC  INSECTICIDES  ON  THE  OX- 
YGEN CONTENT  OF  WATER,  (IN  GERMAN), 

For  primary  bibliographic  entry  see  Field  05C. 
W72-05258 


5C.  Effects  of  Pollution 


HISTOLOGICAL  AND  HEMATOLOGICAL 
RESPONSES  OF  AN  ESTUARINE  TELEOST  TO 
CADMIUM, 

National  Marine  Water  Quality  Lab.,  West  King- 
ston, R.I. 

George  R.  Gardner,  and  Paul  P.  Yevich. 
Journal  Fisheries  Research  Board  of  Canada,  Vol 
27,  No  12,  p  2185-2196,  1970.  1  tab,  5  fig,  45  ref. 

Descriptors:      Pathology,      *Animal     pathology, 
"Heavy   metals,   Path   of  pollutants,   Killifishes, 
Toxicity,  Fish  diseases,  Water  pollution  effects. 
Identifiers:      'Teleost      pathology,      "Cadmium, 
•Blood. 

Pathological  changes  attributable  to  cadmium 
poisoning  were  observed  in  the  intestinal  tract,  the 
kidney,  and  the  gills  of  Fundulus  Heteroclitus 
after  exposure  to  50  ppm  of  the  metal.  Microscop- 


ic examination  revealed  pathological  changes  of 
the  intestinal  tract  as  early  as  1  hr  after  exposure, 
in  the  kidney  after  12  hr,  and  in  the  gill  filaments 
and  respiratory  lamellae  after  20  hr.  These 
manifestations  of  cadmium  poisoning  bear  resem- 
blance to  the  pathological  changes  that  have  been 
demonstrated  clinically  and  experimentally  in 
mammals.  The  examination  of  circulating  blood 
elements  revealed  rapid  and  striking  changes 
among  cells  of  the  eosinophil  lineage.  The 
abundance  of  eosinophils  increased  steadily  to  a 
level  approximately  45%  above  the  usual  amount. 
Indications  of  the  cellular  increase  occurred  as  an 
early  rise  4  hr  after  exposure.  A  reduction  in  the 
relative  numbers  of  mature  eosinophils  was 
evident  in  imprints  of  head  kidney  tissue.  Nuclear 
anomalies  were  associated  with  the  thombocytes 
of  specimens  after  8  hr  exposure;  however,  these 
changes  were  not  noticeable  at  either  earlier  or 
later  time  periods,  (epa  abstract) 
W72-04709 


LIFE  HISTORIES  AND  DRIFTING  OF  THREE 
SPECIES  OF  LIMNEPIULIDAE  (TRICHOP- 
TERA), 

Freshwater    Biological    Association,    Ambleside 

(England). 

For  primary  bibliographic  entry  see  Field  05A. 

W72-04714 


COMPARISON  OF  SOME  SPECIES  IM- 
PORTANCE VALUES  AND  ORDINATION 
TECHNIQUES  USED  TO  ANALYSE  BENTH1C 
INVERTEBRATE  COMMUNITIES, 

Utah    State    Univ.,    Logan.    Dept.    of    Wildlife 

Resources. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-04716 


PRIMARY  PRODUCTION  AND 

CHLOROPHYLL  A  CONTENT  OF 

NANOPLANKTON  IN  A  EUTROPHIC  LAKE, 

Lund  Univ.  (Sweden).  Limnological  Inst. 

C.  Gelin. 

Oikos,  Vol  22,  p  230-234,  1971.  2  fig,  13  ref. 

Descriptors:  'Nanoplankton,  'Phytoplankton, 
•Primary  production,  Chlorophyll,  Biomass,  Car- 
bon radioisotopes,  Hydrogen  ion  concentration. 
Alkalinity,  Turbidity,  Eutrophication,  Nan- 
noplankton. 

Identifiers:  "Lake  Vombsjon,  'Chlorophyll  a, 
Microcystis  aeruginosa,  Microcystis  viridis, 
Aphanizomenon  flos-aquae.  Microcystis  spp., 
Chlamydomonas  spp.,  Cryptomonas  spp., 
Sweden. 

During  the  ice  cover  period  in  1970  the  primary 
production  and  amount  of  chlorophyll  a  in  nan- 
noplankton  (less  than  20  millimicrons)  were  com- 
pared to  the  production  and  amount  of  chlorophyll 
a  in  the  total  phytoplankton  community  in  the 
eutrophic  lake  Vombsjon  in  Scania,  South 
Sweden.  Primary  production  was  determined  by 
the  carbon  14  technique  and  the  chlorophyll  a  con- 
tent was  determined  mathematically.  Immediately 
after  the  break  up  of  the  ice,  nannoplankton  was 
responsible  for  at  least  90  percent  of  total  primary 
production.  Chlorophyll  a  content  of  the  nan- 
noplankton was  15.0  mg/cu  meter  in  the  beginning 
of  May.  During  the  period  July  through  October  its 
share  of  the  total  primary  production  was  about  20 
percent,  and  its  chlorophyll  a  content  varied 
between  12.7  and  20.8  mg/cu  meter.  (Holoman- 
Battelle) 
W72-04717 


VERTICAL  DISTRD3UTION  OF  SOME 
CILIATED  PROTOZOA  IN  TWO  FRESH- 
WATER SEDIMENTS, 

Freshwater    Biological    Association,    Ambleside 

(Sweden). 

R.  Goulder. 

Oikos,  Vol  22,  No  2,  p  199-203,  1971.  1  fig,  3  tab, 

31  ref. 


Descriptors:  •Protozoa,  'Sediments,  •Distributk 
patterns,  Cores,  Sampling,  Density,  Oxyg« 
requirements,  Microscopy,  Benthos. 
Identifiers:  England,  Loxodes  magnus,  Loxodi 
striatus,  Stentor  coeruleus,  Spirostomum  tere 
Frontonia  lencas,  Stentor  polymorphus,  Paramec 
um  candatum,  Spirostomum  ambiguum,  Feeding 

The  vertical  distribution  of  the  larger  (greater  tlu 
200  millimicrons)  benthic  ciliated  protozoa  was  i: 
vestigated  in  Esthwaite  Water  and  Priest  Pot  in  tl 
English  Lake  District  in  May  and  June  1970. 
sampling  device  was  used  which  enabled  cores  i 
sediment  to  be  divided  into  1-cm  thick  strat 
Ciliates  were  counted  in  each  1-cm  stratum  from 
to  6  cm.  The  most  frequent  species,  were  Loxodc 
magnus  and  Stentor  coeruleus  in  Esthwaite  Wat< 
and  L.  magnus  and  L.  striatus  in  Priest  Pot.  In  bol 
waters  almost  all  ciliates  were  found  in  the  0-1  ci 
stratum.  Sediment  texture,  oxygen  regime,  an 
feeding  conditions  are  discussed  as  factors  whic 
might  control  the  distribution.  Numbers  of  ciliate. 
per  unit  area  of  sediment  were  greater  in  Priest  P< 
and  this  may  be  related  to  the  more  eutrophic  cor 
ditions.  (Mortland-Battelle) 
W72-04718 


STUDY  ON  THE  NEW  STRAIN  OF  TH1 
PATHOGENIC  'VIBRIO'  ISOLATED  FROft 
FRESHWATER  FISHES, 

For  primary  bibliographic  entry  see  Field  05A. 
W72-04720 


METALS  FOCUS  SHIFTS  TO  CADMIUM. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-04727 


LEVELS  OF  INORGANIC  AND  TOTAI 
PHOSPHORUS  IN  LAKE  SEDIMENTS  AS  RE 
LATED  TO  OTHER  SEDIMENT  PARAMETERS 

Wisconsin  Univ.,  Madison.  Dept.  of  Soil  Science. 
J  D.  H.  Williams,  J.  K.  Syers,  S.  S.  Shukla,  R.  F. 
Harris,  and  D.  E.  Armstrong. 
Environmental  Science  and  Technology,  Vol  5 
No  11,  p  1113-1120,  November  1971.  3  fig,  5  tab 
37  ref. 

Descriptors:  *  Eutrophication,  "Phosphorus. 
•Sediments,  'Statistical  methods.  Lakes,  Wiscon 
sin,  Carbon,  Iron,  Aluminum,  Manganese 
Sampling,  Colorimetry,  Volumetric  analysis 
Spectrophotometry. 

Identifiers:  'Sample  preservation,  Devils  Lake, 
Lake  Little  John,  Trout  Lake,  Crystal  Lake.  Con- 
tent Lake,  Plum  Lake,  Little  Arbor  Vitae  Lake. 
Lake  Minocqua,  Tomahawk  Lake,  Lake  Wingra. 
Lake  Mendota,  Lake  Monona,  Lake  Delavan, 
Lake  Geneva,  Ekman  dredge.  Factor  analysis. 

Relationships  were  determined  for  the  levels  of  in- 
organic and  total  phosphorus  in  lake  sediments  to 
the  amounts,  forms,  and  reactivities  of  iron,  alu- 
minum, and  manganese  components  and  CaC03. 
An  Ekman  dredge  was  used  to  collect  sediment 
samples  from  14  hard-water  and  soft- water 
Wisconsin  Lakes,  which  represented  a  wide  range 
of  trophic  states.  These  samples  were  stored  in  the 
dark,  at  4C,  in  airtight  bottles  before  determina- 
tion of  the  above  components  by  various  analyti- 
cal means.  The  levels  of  inorganic  P  in  16  noncal- 
careous  and  9  calcareous  surficial  sediments  were 
closely  related  to  the  amounts  of  short-range  order 
hydrated  iron  oxides  extractable  by  acid  ammoni- 
um oxalate  or  neutral  citrate-dithionite-bicar- 
bonate  (CDB).  The  Fe/P  atomic  ratios  of  the  short- 
range  order  Fe-inorganic  P  complex,  resulting 
from  the  sorption  of  orthophosphate  by  hydrated 
Fe  oxides,  varied  between  5  and  10  for  most  sedi- 
ments, although  ratios  exceeding  20  were  obtained 
for  six  noncalcareous  sediments.  Variations  in  the 
amount  of  the  complex  accounted  for  most  of  the 
difference  in  total  Fe  and  total  P  between  sedi- 
ments. Oxalate-  and  CDB-extractable  forms  of  Al 
were  associated  with  organic  P  but  not  inorganic 
P;  organic  P  was  also  associated  with  organic  C. 
Weak  statistical  relationships  between  Mn  and  in- 
organic P  were  accounted  for  by  Mn-Fe  interrela- 
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ionships.  Calcium  carbonate  was  not  directly  re- 
sted to  any  P  parameter.  (Mortland-Battelle) 
V72-04732 


TRATEGIES  FOR  CONTROL  OF  MAN-MADE 
XTROPHICATION, 

'ommittee  on  Public  Works  (U.S.  Senate), 
or  primary  bibliographic  entry  see  Field  05D. 
/72-04734 


ISTRIBUTION  OF  BLUE-GREEN  ALGAL 
IRISES  IN  VARIOUS  TYPES  OF  NATURAL 
WATERS, 

elaware    Univ.,    Newark.    Dept.    of   Biological 

ciences. 

or  primary  bibliographic  entry  see  Field  05B. 

'72-04736 


FFECTS  OF  SODIUM  CHLORIDE  ON  OUT- 
ROWTH  AND  TOXIN  PRODUCTION  OF 
LOSTRIDIUM  BOTULINUM  TYPE  E  IN  COD 
OMOGENATES, 

,shenes  Research  Board  of  Canada,  Vancouver 

Iritish  Columbia).  Vancouver  Lab. 

W.  Boyd,  and  B.  A.  Southcott. 

mrnal    of    the    Fisheries    Research    Board    of 

anada.  Vol  28,  No  8,  p  1071-1075,  August  1971.  2 

b,  18ref. 

escriptors:  'Sodium  chloride,  "Clostridium, 
Jrowth  stages,  Bacteria,  Fish,  Inhibitors,  Toxici- 
,  Toxins,  Assay,  Cultures,  Sampling, 
enlifiers:  'Pacific  cod,  Biological  samples, 
'oxin  production,  *Cod,  Clostridium  botulinum 
pe  E  Minnesota,  Clostridium  botulinum  type  E 
iratoga,  Clostridium  botulinum  type  E  Tennes- 
e,  Gadus  macrocephalus,  Survival. 

ie  sodium  chloride  tolerance  of  Clostridium 
itulinum  type  E  strains  Minnesota,  Saratoga,  and 
:nnessee  was  determined  in  heat-processed  cod 
imogenates  prepared  from  fresh  frozen  Pacific 
d  (Gadus  macrocephalus).  Homogenates  were 
Dculated  with  heat-activated  spores  and  incu- 
ted  anaerobically  at  30  C.  The  Minnesota  strain 
oduced  a  maximum  toxin  titer  of  800  MLD 
linimal  lethal  dose)/g  in  homogenates  without 
ded  NaCl  (control  samples);  a  brine  concentra- 
>n  of  3.76  percent  (NaCl  content  in  aqueous 
ase)  inhibited  toxin  formation  in  homogenates, 
t  did  not  inhibit  outgrowth  and  vegetative  cell 
jltiplication.  A  maximum  titer  of  75  MLD  was 
rmed  by  the  Saratoga  strain  in  control  samples; 
5wth  occurred  in  homogenates  with  a  3.84  per- 
nt  brine  content  without  the  formation  of  toxin. 
ie  Tennessee  strain  produced  a  maximum  titer  of 
00  MLD  in  control  samples;  toxin  of  low  poten- 
was  formed  in  homogenates  containing  4.40 
rcent  brine.  A  brine  concentration  of  5.50  per- 
mit in  homogenates  was  sporistatic  to  the 
ratoga  and  Tennessee  strains,  but  not  to  the 
nnesota  strain.  Toxin  was  produced  in  subcul- 
es  prepared  from  homogenates  in  which  growth 
s  inhibited  by  NaCl.  (Holoman-Battelle) 
72-04737 


TECTION  OF  CLOSTRIDIUM  BOTULINUM 
PE  E  IN  SMOKED  FISH, 

od  and  Drug  Administration,  Washington,  D.C. 

y.  of  Microbiology. 

r primary  bibliographic  entry  see  Field  05A. 

72-04745 


•XICITY    OF    SEAWATER    TO    COLIFORM 
CTERIA, 

ishington   Univ.,   Seattle.   Dept.   of  Civil  En- 

eering. 

igh  P.  Savage,  and  N.  BruceHanes. 

i'ater  PoUut  Contr  Fed.  43  (5):  854-861.  1971.  II- 

•  French,  German,  Portugese  and  Spanish  sum- 

ry. 

:ntifiers:  Bacteria,  Coliform,  Fecal,  Indicator, 

Uution,  Sea,  Toxicity. 


Samples  of  seawater  were  seeded  with  raw 
domestic  wastewater  and  artificial  wastewater 
nutrients  to  study  the  relationship  of  total  and 
fecal  coliforms  to  initial  nutrient  levels.  Below  10 
mg/1  initial  biochemical  oxygen  demand  (BOD), 
the  total  and  fecal  coliforms  entered  a  death  phase 
without  demonstrating  a  growth  phase.  Above  10 
mg/1,  both  bacterial  groups  demonstrated  a  growth 
phase  and  reached  a  maximum  density  that  varied 
directly  with  the  initial  BOD  levels.  The  percent- 
age of  both  fecal  and  total  coliform  bacteria  in  the 
total  population  increased  as  the  maximum  density 
was  approached  and  decreased  as  the  total  popula- 
tion declined.  By  themselves,  total  and  fecal 
coliforms  are  not  reliable  indicators  of  fecal  pollu- 
tion because  given  sufficient  nutrient  levels,  the 
bacterial  density  will  increase. -Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-04757 


EUTROPHICATION  OF  SMALL  RESERVOHtS 
IN  THE  GREAT  PLAINS, 

Nebraska  Univ.,  Lincoln.  Dept.  of  Civil  Engineer- 
ing; and  Nebraska  Univ.,  Lincoln.  Dept.  of  Zoolo- 
gy- 
Mark  J.  Hammer,  and  Gary  L.  Hergenrader. 
Nebraska  Engineer,  June  1971.  5  p,  3  fig,  1  tab. 
OWRR  A-014-NEB  (4). 

Descriptors:  *Eutrophication,  'Reservoirs,  'Great 
Plains,  Nutrients,  Recreation,  Light  penetration, 
Nebraska,  Wastewater  treatment,  Turbidity,  Ru- 
noff, Phosphorus,  Algae,  Aquatic  plants,  Clays, 
Odor,  Water  quality,  Food  chains,  Dissolved  ox- 
ygen, Copper  sulfate,  Herbicides,  Water  pollution 
effects,  Water  pollution  sources,  Water  pollution 
control. 

Identifiers:  Salt  Valley  Reservoirs  (Neb),  Madison 
(Wis),  Lake  Washington  (Wash),  Dyeing  water. 

Reservoirs  built  within  a  20-mile  radius  of  Lincoln, 
Nebraska,  for  flood  control  and  soil  conservation 
with  recreation  as  a  secondary  benefit  have  deteri- 
orated due  to  eutrophication.  The  runoff  waters 
entering  are  principally  from  cultivated  farmland 
and  contain  sufficient  nutrient  salts  to  support 
abundant  growths  of  aquatic  plants.  There  is  no 
ready  solution  for  removal  of  nutrients  from  land 
runoff.  It  is  doubtful  that  soil  and  water  conserva- 
tion practices  can  reduce  the  nutrient  levels  in  ru- 
noff sufficiently  to  prevent  eutrophication.  The 
rainfall-runoff  patterns  of  typical  Nebraska 
weather  make  nutrient  control  in  drainage  water 
impractical.  Use  of  copper  sulfate  for  algal  blooms 
has  been  abandoned  due  to  its  toxicity  in  bottom 
muds  to  aquatic  life;  herbicides  must  be  used  with 
caution  to  prevent  unwanted  biological  damage. 
Plant  growth  harvesting  in  most  situations  can 
remove  only  small  quantities  of  nutrients.  A  new 
and  novel  approach  to  controlling  weed  and  algae 
growth  is  being  evaluated-inhibiting  sunlight 
penetration  through  application  of  chemical  dyes 
into  the  water  or  onto  the  surface.  Commercially 
available  dyes  are  being  tested  with  cultures  of 
blue-green  algae,  commonly  blooming  in  the  Salt 
Valley  Reservoirs.  (Jones-Wisconsin) 
W72-04759 


EUTROPHICATION  OF  SMALL  RESERVOntS 
IN  THE  GREAT  PLAINS, 

Nebraska  Univ.,  Lincoln. 
Gary  L.  Hergenrader,  and  Mark  J.  Hammer. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-206  953,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Mimeo  (Undated).  26  p,  4  fig, 
4  tab,  6  ref.  owrra-014-NEB  (5). 

Descriptors:  'Eutrophication,  'Reservoirs,  'Great 
plains,  Algae,  Nebraska,  Turbidity,  Stratification, 
Temperature,  Chlorophyll,  Cyanophyta,  Aquatic 
plants,  Phosphorus,  Density,  Water  pollution 
sources.  Runoff,  Light  penetration,  Sampling,  Pri- 
mary productivity,  Phytoplankton,  Euglena, 
Chlorophyta,  Nitrates,  Ammonia,  Carbon, 
Recreation,  Water  pollution  control,  Alkalinity, 
Dissolved  solids. 


Identifiers:  'Salt  Valley  Reservoirs  (Neb),  'Clear 
water  reservoirs,  'Turbid  reservoirs,  Cyclotella, 
Trachelomonas,  Melosira,  Stephanodiscus, 
Anabaena,  Aphanizomenon,  Microcystis, 
Potamogeton,  Polygonum,  Sagittaria,  Najas. 

Limnological  studies  of  five  reservoirs  in  the  Salt 
Valley  Watershed  District  (eastern  Nebraska) 
were  initiated  to  determine  existing  trophic  condi- 
tions, estimate  eutrophication  rates,  if  possible,  by 
measuring  changes  in  several  parameters,  identify 
sources  of  nutrient  inputs,  and  evaluate  preventa- 
tive and  remedial  measures.  During  June,  July, 
and  August,  each  of  the  study  reservoirs  was  sam- 
pled at  weekly  intervals;  one  lake  was  sampled 
throughout  the  year,  but  less  frequently  during  ice- 
cover.  Water  samples  were  analyzed  for  dissolved 
oxygen,  temperature,  underwater  light  intensity, 
alkalinity,  pH,  hardness,  dissolved  and  suspended 
solids,  iron,  COD,  phosphates,  ammonia,  nitrate 
and  organic  nitrogen,  chloride,  sulfate,  and  tur- 
bidity; algae  identified,  and  primary  production 
determined.  Runoff  waters  impounded  in  the 
reservoirs  contain  sufficient  nutrient  salts  to  sup- 
port abundant  growths  of  aquatic  plants.  Reser- 
voirs, light-limited  by  soil  turbidity,  support 
neither  abundant  growths  of  aquatic  plants  nor 
dense  blue-green  algal  blooms;  clear  water  reser- 
voirs are  very  eutrophic.  Eutrophication  rate  is 
very  rapid  and  apparently  directly  related  to  age. 
Control  of  photosynthesis  through  inhibition  of 
sunlight  penetration  by  the  addition  of  various 
substances  into  the  reservoirs  directly  or  to  the 
water  surface  should  be  investigated.  (Jones- 
Wisconsin) 
W72-04761 


AGRICULTURAL   POLLUTION   OF   THE 
GREAT  LAKES  BASIN. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-04762 


POPULATION  DYNAMICS  OF  SELECTED 
ZOOPLANKTON  IN  THREE  OLIGOTROPHY 
OREGON  LAKES, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Fisheries 

and  Wildlife. 

James  G.  Malick. 

MS  Thesis,  June  1971.  1 12  p,  33  fig,  18  tab,  20  ref, 

append.  OWRR  A-003-ORE  (5). 

Descriptors:  'Aquatic  populations,  'Bioindica- 
tors,  'Zooplankton,  'Oligotrophy,  'Lakes, 
Oregon,  Sampling,  Daphnia,  Primary  productivi- 
ty, Density,  Temperature,  Limnology,  Statistical 
methods,  Lake  morphometry. 
Identifiers:  Crater  Lake  (Ore),  Odell  Lake  (Ore), 
Woahink  Lake  (Ore),  Daphnia  pulex,  Bosmina 
longispina,  Daphnia  longispina,  Cyclops 
bicuspidatus  thomasi,  Diaphanosoma  brachyu- 
rum,  Diaptomus  francisconus,  Epischura 
nevadensis,  Population  dynamics,  Instantaneous 
birth  rates. 

Daphnia  pulex,  Daphnia  longispina,  and 
Diaphanosoma  brachyurum  were  studied  in  their 
respective  oligotrophic  Oregon  lakes  to  determine 
whether  instantaneous  zooplankton  birth  rates  and 
densities  can  be  used  in  lake  classification.  Rela- 
tionship between  diel  vertical  distribution  and  tem- 
perature and  phytoplankton  primary  production 
were  investigated.  Changes  in  zooplankton  density 
from  one  year  to  the  next  and  lack  of  correlation 
between  phytoplankton  primary  production  and 
density  nullified  application  of  these  population 
dynamics  to  lake  systematics.  The  finite  birth  rate 
also  lacked  the  expected  correlation  with 
phytoplankton  primary  production  (perhaps  due  to 
interactions  between  total  zooplankton  species 
present).  If  instantaneous  birth  rate  and  density 
were  calculated  for  all  species  in  each  lake  they 
might  be  used  for  lake  classification,  but  analytical 
time  expended  would  be  prohibitive.  The  diel  ver- 
tical distribution  of  Daphnia  showed  migration  to 
surface  at  night  and  return  to  deeper  water  during 
daylight  hours.  In  Woahink  Lake,  Daphnia  and 
Diaphanosoma  migrated  only  when  temperatures 
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near  15C  or  greater  were  reached.  Phytoplankton 
primary  production  occurring  during  periods  of  no 
migration  was  equal  to  or  greater  than  that  occur- 
ring during  periods  of  vertical  migration.  (Jones- 
Wisconsin) 
W72-04763 


EFFECTS  OF  INCREASED  TEMPERATURE  ON 
COLD-WATER  ORGANISMS, 

National  Marine  Fisheries  Service,  Seattle,  Wash. 
George  R.  Snyder,  and  Theodore  H.  Blahm. 
J  Water  PoUut  Contr  Fed.  43  (5):  890-988.  1971.  D- 
lus,  Map.  Fr.,  Ger.,  Port,  and  Span.  summ. 
Identifiers:  Biota,  Cold,  Destruction,  Fish,  Organ- 
isms, Pollution,  Salmon,  Temperature,  Thermal, 
Trout. 

Thermal  pollution  is  one  of  the  problems  that  man 
must  resolve  if  he  wishes  to  maintain  the  quality  of 
his  environment.  It  is  predicted  that  thermonuclear 
electric  power  will  increase  16-fold  in  the  Pacific 
Northwest  and  equal  that  of  hydroelectric  power 
by  1985.  Without  adequate  controls,  adverse  con- 
ditions could  be  produced  by  discharge  of  waste 
heat  into  the  aquatic  environment.  Uncontrolled 
releases  of  heat  can  destroy,  dislodge,  or  debilitate 
portions  of  the  aquatic  biota.  Controlled  releases 
of  heat,  however,  may  even  benefit  some  organ- 
isms. Increased  water  temperatures  will  not  only 
delay  migrations  of  anadromous  fish  but  also  in- 
duce direct  or  indirect  stresses  and  contribute  to 
serious  disease  problems,  and  it  will  favor  some 
species  of  fish  that  compete  with  (and  prey  on)  im- 
portant stocks  of  salmon  and  trout.  It  is  more  like- 
ly to  benefit  saltwater  habitats,  especially  man- 
made  canals,  ponds,  and  raceways,  than  fresh- 
water habitats. -Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-04764 


AN  ARTIFICIAL  ALTERATION  OF  THE 
SEASONAL  CYCLE  OF  THE  PLANKTON 
DIATOM  MELOSIRA  ITALICA  SUBSP  SUB- 
ARCTICA  IN  AN  ENGLISH  LAKE, 

Freshwater    Biological    Association,    Ambleside 

(England). 

J.  W.G.Lund. 

The  Journal  of  Ecology,  Vol  59,  No  2,  p  521-533, 

1971.  4  fig,  13ref. 

Descriptors:  'Cycles,  'Plankton,  'Diatoms, 
•Lakes,  Seasonal,  Stratification,  Silica,  Nutrients, 
Mixing,  Period  of  growth. 

Identifiers:  'Melosira  italica,  Asterionella  for- 
mosa,  English  Lake  District  (England). 

For  24  years  the  seasonal  cycle  of  the  planktonic 
diatom  Melosira  italica  subsp  subarctica  has  been 
studied  and  correlated  with  changes  of  the  ther- 
mal, and  so  density,  stratification  of  water  in  Blel- 
ham  Tarn,  England.  In  1967,  the  vernal  population 
was  the  largest  ever  recorded;  the  early  summer 
and  early  autumn  increases  were  small  and  the  late 
summer  increase  large,  the  latter  caused  by  artifi- 
cial destratification  and  favorable  nutrient  con- 
ditiosns.  The  population  size  was  greater  than  in 
spring  for  most  years  since  1945.  In  1967,  the 
population  began  to  die  by  the  end  of  August. 
Though  the  available  data  point  to  nutrient  deple- 
tion as  the  cause  of  mortality,  there  seemed  no 
lack  of  available  silicon,  nitrogen,  or  phosphorus. 
Reasons  are  given  for  the  view  that,  if  the  lake  was 
isothermal  and  vertically  mixed  each  summer, 
large  populations  of  Melosira  would  not  always 
develop.  Perhaps  the  normal,  seasonal  alternation 
of  stratified  and  unstratified  water  may  be  of 
biological  advantage  to  Melosira,  enabling  it  to 
compete  with  diatoms  which  can  produce  large 
populations  but  cannot  live  long  on  or  in  deposits 
in  the  dark  or  in  absence  of  oxygen.  (Jones- 
Wisconsin) 
W72-04765 


THE  DISTRIBUTION  AND  NET  PRODUCTIVI- 
TY OF  SUBLITTORAL  POPULATIONS  OF  AT- 
TACHED    MACROPHYTIC     ALGAE     IN     AN 


ESTUARY  ON  THE  ATLANTIC  COAST  OF 
SPAIN, 

Durham  Univ.  (England).  Dept.  of  Botany. 

D.  M.  John. 

Marine  Biology,  Vol  11,  No  l,p  90-97,  1971.  3  fig, 

3  tab,  39  ref . 

Descriptors:  'Aquatic  plants,  'Distribution 
'Marine  algae,  'Estuaries,  Productivity,  Popula- 
tion, Atlantic  Ocean,  Depth,  Standing  crop,  Cur- 
rents (Water),  Waves  (Water),  Sampling,  Benthos 
Grazing,  Gastropods,  Littoral,  Age,  Biomass 
Light  quality.  Light  penetration,  Efficiences 
Competition,  Growth  rates,  Plant  morphology 
Water  circulation. 

Identifiers:  'Sublittoral  benthic  macrophytes,  Ria 
de  Aldan  (Spain),  Laminaria  ochroleuca,  Saccor- 
hiza  polyschides. 

Distribution  of  sublittoral  populations  of 
Laminaria  ochroleuca  and  Saccorhiza  polyschides 
was  studied  at  seven  localities  on  the  northwest 
coast  of  Spain.  Possible  factors  controlling  the 
equilibrium  between  the  two  populations  were  as- 
sessed and  the  net  productivity  of  these  popula- 
tions measured  by  in  situ  cropping  using  SCUBA 
diving  techniques.  A  narrow  transition  zone 
between  the  two  populations  was  found  and  the 
depth  of  this  zone  was  governed  by  amount  of 
water  movement.  Total  standing  crop  and  produc- 
tivity per  unit  area  decreased  with  both  an  increase 
in  depth  and  wave  action  while  the  highest  values 
of  all  were  in  two  localities  where  there  was  con- 
siderable current  surge.  The  maximum  productivi- 
ty of  L  ochroleuca  was  found  in  the  most  sheltered 
locality,  while  the  highest  value  for  S  polyschides 
was  found  where  current  surge  was  greatest  but 
wave  action  only  moderate.  The  net  percentage  ef- 
ficiency of  energy  fixation  shows  a  nearly  linear 
relationship  with  depth  when  based  on  surface 
radiation.  When  efficiency  is  based  on  the  radia- 
tion reaching  each  depth,  there  is  a  fall-off  above 
and  below  8.4  meters;  an  inverse  relationship  ex- 
ists between  productivity  and  efficiency  down  to 
this  depth  but  not  below.  (Jones- Wisconsin) 
W72-04766 


ABCS  OF  CULTURAL  EUTROPHICATION  AND 
rrS  CONTROL.  PART  I-CULTURAL 
CHANGES, 

Metcalf  and  Eddy,  Inc.,  Boston,  Mass. 

Clair  N.  Sawyer. 

Water  and  Sewage  Works,  p  278-281,  September 

1971.  5  fig,  2  tab,  2  ref. 

Descriptors:  'Eutrophication,  'Carbon,  'Water 
pollution  control.  Water  pollution  effects, 
Nutrients,  Algae,  Cyanophyta,  Phosphorus, 
Water  pollution  sources,  Hydrogen  ion  concentra- 
tion. Carbon  dioxide,  Nitrogen,  Chlorophyta, 
Nitrogen  fixation,  Land  management,  Fertiliza- 
tion, Primary  productivity. 

Drastic  changes  in  nutrient  input  must  be  accom- 
plished in  order  to  control  cultural  eutrophication. 
Although  indications  are  that  green  algae  and 
many  blue-green  algae  are  dependent  upon  fixed 
forms  of  nitrogen,  at  least  four  genera  of  blue- 
greens  (Anabaena,  Gloeotrichia,  Aphanizomenon 
and  Nostic)  are  capable  of  fixing  atmospheric 
nitrogen.  Success  of  nitrogen  control  in  some 
areas  could  depend  to  a  great  extent  on  the 
cooperation  of  farmers  in  curtailing  bad  land 
management  and  fertilization  practices. 
Phosphorus  gains  access  to  natural  waters  mainly 
through  the  discharge  of  wastewaters  and  to  some 
extent  through  surface  wash  from  farmlands. 
Wastewater  treatment  methods  for  phosphorus 
removal  from  effluents  have  been  known  for 
several  years,  and  a  large  part  of  phosphorus  in 
domestic  wastewaters  and  essentially  all 
phosphorus  in  some  industrial  wastes,  is  con- 
tributed by  synthetic  detergents.  Phosphorus 
limitation  in  lakes  and  streams  seems  to  be  the 
only  known  means  to  control  nitrogen-fixing  blue- 
green  algae.  Thus  phosphorus  removal  must  be 
part  of  any  plan  to  control  eutrophication  in  addi- 
tion to  nitrogen  removal,  which  is  the  second  most 


important  nutrient  in  primary  production.  (Jones- 
Wisconsin) 
W72-04769 


DIURNAL  RHYTHMS  IN  NETPLANKTON  AND 
NANNOPLANKTON  ASSIMILATION  RATIOS, 

Stanford  Univ.,   Pacific  Grove,  Calif.   Hopkins 

Marine  Station. 

T.  C.  Malone. 

Marine  Biology,  Vol  10,  No  4,  p  285-289,  1971.  2 

fig,  2  tab,  23  ref. 

Descriptors:  'Biorthyms,  'Plankton,  'Diurnal, 
•Marine  plants,  'Photosynthesis,  Nannoplankton, 
Chlorophyll,  Pacific  Ocean,  Oligotrophy,  Tropical 
regions,  Nitrogen,  Surface  waters,  Eutrophica- 
tion, Nitrates,  Light  intensity,  Primary  productivi- 
ty, Nutrients,  Carbon  radioisotopes,  Fluorometry, 
Sampling,  Temperature,  Temperate,  Neritk, 
Oceans. 

Identifiers:  'Netplankton,  Assimilation  ratios, 
California  Current. 

To  determine  the  character  of  diurnal  variations  in 
netplankton  and  nannoplankton  assimilation  ratios 
under  different  nutrient  regimes,  surface  netplank- 
ton and  nannoplankton  photosynthetic  capacities 
and  chlorophyll  a  concentrations  were  measured  3 
hours  before  and  3  hours  after  local  apparent  noon 
at  36  stations  in  three  general  types  of  oceanic  en- 
vironments: temperate  California  Current  waters, 
oligotrophic  surface  waters  of  the  eastern  tropical 
Pacific,  and  eutrophic  tropical  surface  waters.  No, 
significant  morning  or  afternoon  periodicity  was 
observed  for  either  netplankton  or  nannoplankton 
assimilation  ratios  in  temperate  waters.  In  tropical 
waters,  however,  netplankton  assimilation  ratios 
were  highest  in  the  afternoon  on  both  eutrophic 
and  oligotrophic  waters,  while  the  nannoplankton 
exhibited  maximum  assimilation  ratios  in  the 
morning  in  oligotrphic  waters  and  in  the  afternoon 
in  eutrophic  waters.  These  results  suggest  that 
diurnal  variations  in  assimilation  ratios  will  exhibit 
a  morning  or  afternoon  maximum  depending  upon 
the  relative  importance  of  nannoplankton  and  net- 
plankton as  primary  producers  and  the  availability 
of  essential  nutrients.  These  assimilation  ratios 
reflected  the  nitrate  concentrations  of  the  three  re- 
gions studied,  which  was  very  low  in  oligotrophic 
tropical  surface  waters,  high  in  eutrophic  tropical 
surface  waters,  and  moderate  in  temperate 
California  Current  waters.  (Jones-Wsiconsin) 
W72-04770 


SOME  OBSERVATIONS  ON  THE  LIMNOLOGY 
OF  A  POND  RECEIVING  ANIMAL  WASTES, 

Oklahoma  State  Univ.,  Stillwater.  Dept.  of  Zoolo- 
gy- 
Dale  W.  Toetz. 

Proceedings  Oklahoma  Academy  of  Science,  Vol 
51,p30-35, 1971. 4fig,  2tab,  11  ref. 

Descriptors:  'Oxidation  lagoons,  'Water  pollution 
effects,  'Farm  wastes,  Oklahoma,  Cyanophyta. 
Chlorella,  Ions,  Phytoplankton,  Nitrates,  Nitrogen 
fixation,  Algae,  Conductivity,  Chlorophyll,  Pig- 
ments, Dispersion,  Runoff. 
Identifiers:  'Feedlots,  Lemna. 

A  small  pond  receiving  runoff  from  a  hog  yard  was 
dominated  by  a  large  population  of  blue-green 
algae  and  phytoflagellates  during  summer  and  by 
Chlorella  sp  during  winter.  Heavy  rainfalls 
decreased  the  ionic  concentration  of  water  and  al- 
tered the  phytoplankton  composition.  Occasional 
concentration  of  oxygen  below  5  mg/1  and  high 
ammonia  content  suggested  that  the  pond  is  un- 
suitable for  warm-water  fish  culture.  (Wilde- 
Wisconsin) 
W72-04773 


PHOSPHATE  EQUILIBRIA  ON  STREAM  SEDI- 
MENT AND  SOIL  IN  A  WATERSHED  DRAIN- 
ING AN  AGRICULTURAL  REGION, 

Agricultural  Research  Service,  Beltsville,  Md.  Sofl 
and  Water  Conservation  Research  Div. 
Alan  W.  Taylor,  and  Harry  M.  Kunishi. 
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iricultural  and  Food  Chemistry,  Vol  19,  No  5,  p 
7-831, 1971.  lOfig,  6ref. 

:scriptors:    'Phosphates,    'Adsorption,    'Sedi- 

:nts,  Soils,  Runoff,  Agriculture,  Streams,  Mode 

action. 

sntifiers:    'Phosphate    equilibria,    Mahantango 

itershed  (Pa),  Little  Deep  Creek  (Pa). 

mcentration  of  available  phosphorus  was  deter- 
ned  in  stream  water,  streambed  sediment,  and 
ils  surrounding  the  stream  in  an  agricultural  re- 
in watershed.  A  comparison  of  the  equilibrium 
el  of  soluble  phosphates  in  the  water  layer  ad- 
eni  to  sediment  with  the  level  of  phosphates  in 
earn  water  indicated  the  movement  of 
osphates  toward  the  sediment.  The  latter  serves 
an  accumulator  of  soluble  phosphates  decreas- 
their  downstream  concentration.  Base  material 
subsoils  and  stream  banks  also  act  as  strong 
[fers  reducing  the  phosphate  level  of  the  stream. 
ilde-Wisconsin) 
'2-04774 


BY 


WATER- 


TRIENT         REMOVAL 
ACINTH, 

burn  Univ.,  Ala. 

go  H.Rogers,  Jr. 

!  Thesis,  August  1971.  93  p,  11  fig,  10  tab,  93 

,  append. 

scriptors:  'Aquatic  weeds,  'Eutrophication, 
ater  hyacinth,  'Nutrients,  Phosphorus, 
rogen,  Lentic  environments,  Lotic  environ- 
nts.  Water  purification,  Water  pollution 
irces,  Water  pollution  effects,  Water  pollution 
itrol,  Sewage  effluents,  Evapotranspiration, 
solved  solids. 

ntifiers:  'Eichhornia  crassipes,  Lake  Seminole 
0. 

static  water,  Eichhornia  crassipes  removed  sig- 
cant  amounts  of  phosphorus  from  0.1  and  0.25 
agland's  solution  in  48  hours  and  from  sewage 
luent  in  24  hours.  The  0.5  Hoagland's  solution 
s  not  influenced  by  the  plants.  In  flowing  water 

effect  of  plants  was  significant  in  the  solution 
ill  three  concentrations.  In  static  water  nitrogen 
icentration  was  significantly  reduced  within  24 
irs  in  0.1  and  0.25  Hoagland's  solution  and  in 
'age  effluent,  but  remained  unchanged  in  the 
solution.  The  flow  of  the  solution  failed  to  alter 
effect  of  plants  on  nitrogen  concentration.  The 
ly  water  loss  per  plant  was  about  175  ml  in 
lie  water  and  245  ml  in  flowing  water.  One  hec- 
:  of  water  hyacinth  could  absorb  in  six  months 

annual  nitrogen  and  phosphorus  wastes  of 
>ut  550  people.  (Wilde-Wisconsin) 
2-04776 


-AND  LAKE  DREDGING  EVALUATION. 

ind  (John  A.)  and  Associates,  Inc.,  Madison, 

primary  bibliographic  entry  see  Field  08C. 
2-04778 


kCE-TIME    SAMPLING    OF    ECOLOGICAL 
iTEMS, 

zona  Univ.,  Tucson. 

primary  bibliographic  entry  see  Field  06A. 

2-04779 


<ETICS  OF  ALGAL  SYSTEMS  IN  WASTE 
EATMENT--AMMONIA-NITROGEN  AS  A 
OWTHLIMITING  FACTOR  AND  OTHER 
ITINENT  TOPICS, 

ifornia  Univ.,  Berkeley.  Sanitary  Engineering 

earch  Lab. 

primary  bibliographic  entry  see  Field  05D. 

2-04787 


IETICS  OF  ALGAL  SYSTEMS  IN  WASTE 
EATMENT-PHOSPHORUS  AS  A  GROWTH 
IITING  FACTOR, 

ifornia  Univ.,  Berkeley.  Sanitary  Engineering 
earch  Lab. 


For  primary  bibliographic  entry  see  Field  05D. 

W72-04788 


WATER  QUALITY  OFFICE. 

Environmental  Protection  Agency,  San  Francisco, 
Calif.  Water  Quality  Office. 

Environmental  Protection  Agency,  Pacific 
Southwest  Region  Water  Quality  Office  Report, 
December  1970.  59  p,  3  fig,  10  tab,  11  ref,  3  ap- 
pend. 

Descriptors:  'Water  quality,  'Water  pollution  ef- 
fects, 'Lakes,  'Colorado,  'Recreation  facilities, 
Water  temperature,  Chemical  analysis,  Algae, 
Nutrients,  Water  analysis,  Domestic  wastes. 
Identifiers:  Grand  Lake  (Colo),  Shadow  Mountain 
Lake  (Colo),  Lake  Granby  (Colo). 

Laboratory  analyses  of  samples  collected  from 
Grand  Lake,  Shadow  Mountain  Lake,  and  Lake 
Granby  (one  of  the  most  popular  recreational 
areas  in  Colorado)  show  that  the  inorganic  concen- 
trations were  uniform  throughout  the  lakes  and 
average  0.107  mg/1.  This  concentration  is  approxi- 
mately one-third  of  that  considered  necessary  to 
initiate  an  algae  bloom.  The  orthophosphate  con- 
centration in  the  three  lakes  averaged  0.0255  mg/1. 
This  average  concentration  exceeds  the  minimum 
level  of  orthophosphate  considered  as  necessary 
to  sustain  an  algae  'bloom'  (0.010  mg/1).  Lake 
Granby  and  Grand  Lake  had  thermally  stratified 
layers  although  thermoclines  were  not  in  evidence. 
Shadow  Mountain  Lake  was  generally  isothermal 
because  of  its  shallow  depth.  The  dissolved  ox- 
ygen concentration  in  the  near  surface  waters  of 
all  three  lakes  exceeded  the  6.0  mg/1  standard  for 
cold  water  fisheries  at  all  stations  except  for  one 
Station  on  Shadow  Mountain  Lake.  The  water 
quality  of  the  three  lakes  was  equal  to  or  better 
than  the  standards  established  for  the  three  lakes 
except  that  the  dissolved  oxygen  concentrations  in 
the  hypolimnion  of  Lake  Granby  were  less  than 
the  established  standards  of  6.0  mg/1.  (Woodard- 
USGS) 
W72-04791 


NATURAL  CONDITIONS  AND  AQUATIC  LD7E 

OF      THE      BRATSK      RESERVOIR       (FOR- 

MntOVANIYE     PRIRODNYKH      USLOVTY     I 

ZHIZNI  BRATSKOGO  VODOK- 

HRANILISHCHA). 

For  primary  bibliographic  entry  see  Field  02H. 

W72-04853 


FORMATION  OF  PHYTOPLANKTON  IN  THE 
BRATSK  RESERVOIR  (FORMrROVANIYE 
FTTOPLANKTONA  BRATSKOGO  VODOK- 
HRANILISHCHA), 

Limnologicheskii  Institut,  Irkutsk  (USSR). 

O.  M.  Kozhova. 

In:    Formirovaniye   prirodnykh   usloviy  i   zhizni 

Bratskogo  vodokhranilishcha;  Izdatel  'stvo  'Nau- 

ka',  Moscow,  p  26-160,  1970. 24 fig,  37  tab,  68  ref. 

Descriptors:  'Aquatic  plants,  'Aquatic  algae, 
'Phytoplankton,  'Reservoirs,  'Reservoir  stages, 
Early  impoundment,  Biomass,  Diatoms, 
Chlorophyta,  Cyanophyta,  Pyrrophyta, 

Chrysophyta,  Euglenophyta,  Water  temperature, 
Thermal  stratification,  Ice,  Eutrophication,  Ox- 
ygen, Seasonal. 

Identifiers:  'USSR,  'Irkutsk  Oblast,  'Bratsk 
Reservoir,  'Hydrobiology,  Metalimnion,  Bacil- 
lariophyta,  Volvocineae,  Protococcineae, 
Ulotrichineae,  Desmidiales. 

Seasonal  changes  in  the  composition,  production, 
and  vertical  and  horizontal  distribution  of 
phytoplankton  in  the  Bratsk  Reservoir,  Eastern 
Siberia,  (area-5,500  sq  km;  volume-- 179  cu  km) 
during  its  early  impoundment  (1963-65)  are  ex- 
amined. The  phytoplankton  is  represented  by  118 
algal  species,  consisting  of  47  Chlorophyta,  20 
Cyanophyta,  17Bacillariophyta,  14  Pyrrophyta,  11 
Chrysophtya,  and  9  Euglenophyta.  A  total  of  17 
dominant  species  were  identified  in  1964  and  13  in 


1965.  The  most  massive  algal  populations  are 
Aphanizomenon  flos-aquae,  Stephanodiscus 
hantzschii,  Melosira  islandica  helvetica,  and 
Asterionella  formosa.  No  water  blooms  are  found 
under  ice  (although  the  biomass  is  several  mg/cu 
m).  Bacillariophyta  are  predominant  in  spring 
(several  g/cu  m);  an  annual  biomass  maximum  of 
320  g  of  dominant  Aphanizomenon  flos-aquae/cu 
m  is  observed  in  summer  and  fall.  Maximum 
biomasses  increased  from  12  to  320  g/cu  m 
between  1963  and  1965;  average  areal  indices  for 
the  reservoir  during  the  summer  maximum  were  55 
g/sq  m  in  1964  and  195  g/sq  m  in  1965.  Maximum 
biomass  index  was  816  g/sq  m  and  approached 
eutrophic  conditions.  Total  phytoplankton  produc- 
tion of  oxygen  also  changed.  In  1964  it  was  100 
g/sq  m  or  370  kcal/sq  m  during  the  growing  period 
and  in  1965-66  it  was  389  g/sq  m.  River  inflow  con- 
tains about  13,000  metric  tons  of  phytoplankton.  A 
total  of  30,000  metric  tons  is  discharged  from  the 
reservoir.  Phytoplankton  composition,  produc- 
tion, vertical  distribution,  and  biomass  are  deter- 
mined by  the  morphometric  heterogeneity  of  the 
reservoir,  its  enormous  size,  and  by  differences  in 
reservoir  depths,  which  range  from  3  to  100  m. 
(See  also  W72-04853)  (Josef  son-USGS) 
W72-04855 


AQUATIC  BACTERIA  EM  THE  BRATSK 
RESERVOIR  IN  1965  (BAKTERIOPLANKTON 
BRATSKOGO  VODOKHRANDLISHCHA  V  1965 

G.), 

Limnologicheskii  Institut,  Irkutsk  (USSR). 

For  primary  bibliographic  entry  see  Field  02H. 

W72-04856 


FORMATION  OF  ZOOPLANKTON  IN  THE 
BRATSK  RESERVOIR  DURING  THE  FIRST 
TWO  YEARS  OF  IMPOUNDMENT,  1962-63 
(FORMIROVANIYE  ZOOPLANKTONA  V  PER- 
VYYE  DVA  GODA  ZAPOLNENIYA  BRAT- 
SKOGO VODOKHRANILISHCHA  (1962-1963 
GG.)), 

For  primary  bibliographic  entry  see  Field  02H. 
W72-04857 


LONG-TERM  WATER-QUAUTY  CHARAC- 
TERISTICS OF  THE  BRATSK  RESERVOIR 
AND  FORECAST  OF  ORGANIC  MATTER  AC- 
CUMULATION (MNOGOLETNYAYA 
KHARAKTERISTIKA  FORMIROVANIYA 
KACHESTVA  VODY  I  PROGNOZ 
NAKOPLENTYA  ORGANICHESKOGO 
VESHCHESTVA  V  BRATSKOM  VODOK 
HRANILISHCHE), 

Vsesoyuznyi  Nauchno-Issledovatelskii  Institut 
Vodosnabzheniya,  Kanalizatskii,  Gidrotekh- 
nicheskikh  Sooruzhenii  i  Inzhenernoi 
Gidrogeologii,  Moscow  (USSR). 
N.  M.  Bochkov,  and  B.  S.  Kachurin. 
In:  Formirovaniye  prirodnykh  usloviy  i  zhizni 
Bratskogo  vodokhranilishcha;  Izdatel  'stvo  'Nau- 
ka',  Moscow,  p  213-225,  1970.  3  fig,  5  tab. 

Descriptors:  'Reservoirs,  'Reservoir  stages, 
'Water  quality,  'Water  chemistry,  'Organic 
matter,  Oxidation,  Chemical  analysis,  Water  anal- 
ysis, Color,  Water  temperature,  Discharge 
(Water),  Inflow,  Seasonal,  Forecasting. 
Identifiers:  'USSR,  'Irkutsk  Oblast,  'Bratsk 
Reservoir,  Angara  River,  Oka  River,  Lake  Baykal. 

The  Bratsk  Reservoir  in  Eastern  Siberia  (Irkutsk 
Oblast)  is  fed  in  winter  by  Lake  Baykal  waters 
discharged  through  the  Irkutsk  Reservoir.  In 
summer  the  ratio  of  the  volume  of  Lake  Baykal 
water  to  lateral  inflow  is  almost  the  same.  Im- 
poundment of  the  reservoir  in  1961-66  resulted  in 
an  increase  in  the  color  of  the  water  (from  an 
average  of  5  to  an  average  of  12  units),  an  increase 
in  bichromate  oxidation  (from  an  average  of  10  to 
an  average  of  15  mg/liter),  and  an  accumulation  of 
dissolved  organic  matter.  Approximate  calculation 
of  the  organic  matter  balance  of  the  reservoir  was 
based  on  estimation  of  reservoir  uptake  of  organic 
matter  at  the  Bagadansk  gaging  station  in  the  An- 
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gara  section  and  at  the  Novo-Dolonovo  station  in 
the  Oka  section.  Annual  flow  of  organic  matter 
into  the  reservoir  was  negligible  and  ranged  from 
1,004,000  to  1,177,000  metric  tons.  Organic  matter 
discharged  from  the  reservoir  (expressed  in 
bichromate  oxidation)  varied  between  583,000  and 
739,000  metric  tons  a  year.  Organic  residue  formed 
annually  in  the  reservoir  during  its  impoundment 
was  336,000-491,000  metric  tons.  Forecast  of  or- 
ganic matter  accumulation  in  the  reservoir  only 
gives  a  picture  of  annual  organic  matter  content. 
Monthly  inflow  and  outflow  amounts  of  organic 
matter  are  far  more  difficult  to  forecast.  (See  also 
W72-04853)  (Josefson-USGS) 
W72-04859 


WATER  QUALITY  OF  THE  BRATSK  RESER- 
VOIR DURING  THE  FIRST  YEARS  OF  IM- 
POUNDMENT, 1962-64  (SANITARNOYE 
SOSTOYANIYE  BRATSKOGO  VODOK- 
HRANILISHCHA  V  PERVYYE  GODY  YEGO 
ZAPOLNENIYA  (1962-1964  GG.)), 
Nauchno-Issledovatelskii  Institut  Gigieny, 
Moscow  (USSR). 

I.  A.  Kibal'chich,  and  T.  Z.  Artemova. 
In:    Formirovaniye   prirodnykh   usloviy   i   zhizni 
Bratskogo  vodokhranilishcha;  Izdatel  'stvo  'Nau- 
ka',  Moscow,  p  226-275,  1970.  16  fig,  12  tab,  22 
ref. 

Descriptors:  'Aquatic  microbiology,  'Biochemis- 
try, 'Aquatic  bacteria,  'Water  quality,  'Reservoir 
stages,  Early  impoundment,  Water  pollution 
sources,  Waste  water  (Pollution),  Wastes,  E.  coli. 
Aerobic  bacteria,  Anaerobic  bacteria,  Bac- 
teriophage, Oxidation,  Organic  matter,  Proteins, 
Amino  acids,  Color,  Thermal  stratification, 
Seasonal. 

Identifiers:  'USSR,  'Irkutsk  Oblast,  'Bratsk 
Reservoir,  'Bacteriology,  Saprophytes,  Metalim- 


Water-quality  characteristics  of  the  Bratsk  Reser- 
voir, Eastern  Siberia,  during  the  first  years  of  im- 
poundment (1962-64)  are  examined  from  the  stand- 
point of  the  bacteria  content  in  the  lake  and  water- 
supply  safety.  Water  quality  of  the  reservoir  is 
determined  by  such  natural  factors  as  composition 
of  inflowing  water  and  effects  of  regulated  flow, 
and  by  movement  of  contaminants  during  floods. 
The  first  years  of  impoundment  were  marked  by 
intensive  microbiological  processes,  which  were 
most  pronounced  in  summer.  Deep  waters  of  the 
reservoir  are  characterized  by  a  summer  and 
winter  temperature  stratification  which  affects 
water  quality,  the  highest  being  recorded  in  layers 
at  mid-depths.  In  summer  reservoir  waters  contain 
large  numbers  of  lactose-negative  varieties  of  bac- 
teria, which  have  retained  the  capacity  to  decom- 
pose glucose  at  43  deg  C.  Chemical  and  bac- 
teriological examination  of  the  water  includes 
study  of  the  behavior  of  Escherichia  coli  and  of 
the  antagonistic  activity  of  saprophytes  in  relation 
to  it.  Except  for  areas  with  inundated  forest  ex- 
panses, the  Bratsk  Reservoir  and  its  individual 
reaches  may  be  regarded  hygienically  safe  as  a 
water-supply  source.  (See  also  W72-04853)  (Josef- 
son-USGS) 
W72-04860 


ANNUAL  PHYTOPLANKTON  CYCLE  OF  THE 
CAPE  FEAR  RIVER  ESTUARY,  NORTH 
CAROLINA, 

Woods  Hole  Oceanographic  Institution,  Mass. 
For  primary  bibliographic  entry  see  Field  02L. 
W72-04902 


A  TEN-YEAR  STUDY  OF  MEROPLANKTON  IN 
NORTH  CAROLINA  ESTUARIES:  ANNUAL 
OCCURRENCE  OF  SOME  BRACHYURAN 
DEVELOPMENTAL  STAGES, 

North  Carolina  Univ.,  Morehead  City.  Inst,   of 

Marine  Science. 

For  primary  bibliographic  entry  see  Field  02L. 

W72-04903 


DAYLIGHT  INCUBATOR  ESTIMATES  OF  PRI- 
MARY PRODUCTION  IN  THE  MOUTH  OF  THE 
PATUXENT  RIVER,  MARYLAND, 

Maryland  Univ.,   Solomons.   Natural  Resources 

Inst. 

For  primary  bibliographic  entry  see  Field  02L. 

W72-04904 


ECOLOGY  OF  HETEROTROPHIC  AEROBIC 
BACTERIA  OF  PLAYA  LAKES  AND 
MICROCOSMS, 

Southern  Colorado  State  Coll.,  Pueblo. 
Robert  W.  Gorden,  and  Lucy  B.  Hill. 
Southwest  Natur.  15(4):  419-428.  1971.  Ulus. 
Identifiers:        Aerobic,        Bacteria,        Ecology, 
Heterotrophic,  Lakes,  Microcosms,  Phyto,  Plank- 
ton, Playa,  Waterfowl. 

Playa  lakes  of  the  High  Plains  region  receive  ru- 
noff from  well-defined  watershed  areas.  Data  are 
presented  from  a  study  of  2  playa  lakes  and 
microcosms  developed  from  the  lakes.  Nutrient 
agar  plate  counts  of  viable  populations  ranged 
from  10  to  the  4th  power  to  10  to  the  6th  power/ml 
in  the  lakes  and  to  10  to  the  7th  power/ml  in  the 
microcosms.  Of  22  bacterial  types  isolated,  10 
were  actinomycetes-like  and  9  of  the  22  were 
chromogenic,  gram-negative  rods.  No  bacterial 
succession  was  observed  in  the  lakes  although  a 
definite  succession  was  present  in  the 
microcosms.  Bacteria  were  apparently  little  af- 
fected by  changes  in  water  temperature,  pH 
changes  (from  pH  7.0  to  8.2),  or  in  water  levels  of 
the  lakes.  Uptake  of  14C-U-glucose  had  value  as  a 
relative  measure  of  heterotrophic  activity  and  was 
closely  related  to  viable  plate  counts  of  bacteria. 
Phytoplankton  photosynthesis  was  negligible  as 
based  on  uptake  of  NaH14C03.  Evidence  was  ob- 
tained for  antibiotic  production  by  an  actino- 
mycete  isolate.  Vascular  plants  covered  approxi- 
mately 75%  of  the  playa  dry  lake  bed.  Following 
the  influx  of  runoff,  most  of  these  plants  were 
degraded,  in  part  by  microbial  action.  Thus,  a  food 
web  was  initiated  which  supported  high  numbers 
of  animals,  including  water  fowl.  The  playa  lake 
ecosystems  are  highly  productive  and  may 
represent  an  example  of  detritus  agriculture.— 
Copyright  1971 ,  Biological  Abstracts,  Inc. 
W72-04905 


EFFECTS  OF  PHOSPHORUS  MINING  WASTES 
ON  THE  GROWTH  OF  PHYTOPLANKTON  IN 
THE  PAMLICO  RIVER  ESTUARY, 

Woods  Hole  Oceanographic  Institution,  Mass. 
Edward  J.  Carpenter. 
Chesapeake  Sci.  12(2):  85-94.  1971.  Ulus. 
Identifiers:  Anabaena-Torulosa,  Biomass,  Estua- 
ry,  Growth,   Mining,   North  Carolina,   Pamlico, 
Phosphorus,    Phyto,    Plankton,    River,    Sewage, 
Spirulina,  Wastes. 

To  test  the  effects  of  P  mining  waste  water  (SPW) 
and  domestic  sewage  on  the  growth  of  phytoplank- 
ton in  the  Pamlico  River  estuary,  six  1400  cu  m  ar- 
tificial estuaries  and  eight  15  cu  m  plastic  pools 
were  constructed.  Measurements  of  phytoplank- 
ton biomass  and  abundance  of  blue-green  algae 
were  made  at  regular  intervals  in  estuaries  and 
pools  that  contained  various  concentrations  of 
SPW  and  artificial  sewage.  Concentration  (exclud- 
ing controls)  of  SPW  in  the  pools  was  1%  and  in 
the  estuaries  ranged  from  1%  to  8%  of  the  total 
water  volume.  The  concentration  of  an  artificial 
sewage  mix  in  the  pools  was  0.1%  v/v.  The 
present-day  concentration  of  SPW  in  the  lower 
Pamlico  River  is  about  0.7%  v/v  and  is  expected  to 
rise  as  other  companies  begin  mining  operations. 
Two  experiments  were  carried  out,  one  (44  days 
long)  in  the  estuaries  and  one  (36  days  long)  in  the 
plastic  pools.  The  experiments  gave  evidence  that 
the  addition  of  SPW  to  estuarine  water  does  not 
immediately  increase  the  biomass  of  the 
phytoplankton.  This  is  most  likely  because  P  ap- 
parently does  not  limit  the  growth  of  phytoplank- 
ton in  the  river.  As  shown  in  a  study  that  took 
place  in  late  summer,  N  limited  the  algal 
photosynthesis  in  the  Pamlico  estuary.  However, 
blue-green  algae  cell  numbers  (Anabaena  sp.  and 


Spirulina  sp.)  were  77.2%  higher  (.010  <  p  <  .0: 
than  controls  in  estuaries  containing  approxima 
ly  8%  SPW  v/v.  Although  cell  numbers  were  33.; 
above  controls  in  estuaries  with  2%  SPW  SF 
v/v,  the  difference  was  not  statistically  signifies 
at  the  5%  level.  Also,  blue-green  algae  (Anabae 
torulosa)  numbers  were  404%  higher  (.010  <  p 
.025)  than  controls  in  plastic  pools  with  1%  SP 
v/v  and  295%  above  (.010  <  p  <  .025)  contr< 
with  1%  SPW  and  0.1%  v/v  artificial  sewage.  T 
growth  of  blue-green  algae  was  probably  stim 
lated  by  the  addition  of  P  in  the  SPW,  and  th. 
nitrogen  fixing  ability  allowed  them  to  obtain  suf 
cient  N  in  waters  where  this  nutrient  is  otherwi 
limiting.  This  increase  in  blue-green  algae  may 
potentially  harmful  to  the  estuary  by  changing  t 
algal  species  composition  and  by  adding  fixed  N 
an  estuary  where  photosynthesis  is  N  limited.  T 
addition  of  an  artificial  sewage  mix  (commerc 
fish  food)  to  the  plastic  pools  did  not  significant 
affect  the  growth  of  phytoplankton.  An  analysis 
the  artificial  sewage  mix  showed  that  the  limiti' 
nutrient  N  was  apparently  not  in  a  form  that  w 
available  to  phytoplankton.  This  experime 
showed  that  commercial  fish  food  is  apparent 
not  an  effective  substitute  for  domestic  sewage 
enrichment  bioassays. -Copyright  1971,  Biologic 
Abstracts,  Inc. 
W72-04906 


COMPARATIVE  STUDIES  OF  PEPTOf 
DEGRADATION  AND  THE  CORRELATE 
POPULATION  OF  CILIATES  IN  MODELS  0 
FLOWING  AND  STAGNANT  WATER, 

Bonn  Univ.  (West  Germany).  Zoological  Inst. 
Hartmut  Bick,  and  Walter  Schmerenbeck. 
Hydrobiologia.  37  (3/4):  409-446.  1971.  Blus.  E: 
glish  summary. 

Identifiers:  Bacteria,  Ciliates,  Comparativ' 
Degradation,  Flowing,  Models,  Peptone,  PopuL 
tion,  Sewage,  Simulation,  Stagnant. 

The  decomposition  of  peptone  and  the  associat' 
species  numbers  and  individual  counts  of  ciliati 
was  investigated  in  flowing  (current  speed  * 
cm/sec)  and  stagnant  model  ecosystems.  In  ord< 
to  imitate  the  ecological  conditions  in  natur 
waters  receiving  sewage  small  quantities  of  pe\ 
tone  were  added  at  regular  intervals.  The  most  in 
portant  environmental  factors  such  as  pH,  di 
solved  02,  NH4  +  -,  N03-  levels,  and  the  orgai 
isms  occurring  in  free  water  as  well  as  in  th 
periphyton  community  on  microscopic  slide: 
were  investigated  for  3  wks.  Both  the  populatio 
dynamics  of  organisms  and  the  environment; 
conditions  within  the  ecosystems  were  observec 
The  ecosystem  with  flowing  water,  and  th 
aerated  stagnant  model  showed  high  contents  c 
02  and  fast  mineralization  of  peptone  up  to  th 
N03— level.  The  unaerated  model  showed  a  re 
tarded  decomposition  of  peptone  and  accumufe 
tion  of  ammonia.  The  unaerated  stagnar 
ecosystem  showed  the  highest  individual  counts  o 
bacteria  and  ciliates,  while  in  the  flowing  model 
limited  number  of  organisms  only  was  found.  Mos 
of  the  differences  between  flowing  and  stagnan 
waters  are  due  to  the  varying  02-level.  Only  2  spp 
were  directly  inhibited  by  the  current  speed  teste 
in  these  experiments. -Copyright  1971,  Biologies 
Abstracts,  Inc. 
W72-04909 


ECOLOGY  OF  JUVENILE  TARPON  AND  EF 
FECTS  OF  DIELDRLN  ON  TWO  ASSOCIATEI 
SPECIES, 

Federal  Water  Pollution  Control  Administration 

Washington,  D.C. 

Richard  Archer  Wade. 

U  S  Bur  Sport  Fish  Wildl  Tech  Pap.  41 .  3-85. 1969 

Ulus. 

Identifiers:  Control,  Cyprinodon-Variegatus,  Diel 

drin,     Distribution,     Ecology,     Flies.     Juvenile 

Megalops-Atlanticus,        Mosquitoes,        Poecilia 

Latipinna,    Poisoning,    Salinity,   Species,   Symp 

toms,  Tarpon,  Temperature. 
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iocidal  types,  formulation,  uses,  quantities,  ap- 
licauons,  economic  values,  and  relation  to  com- 
lercial  and  sport  fishereies  are  briefly  discussed, 
he  chlorinated  hydrocarbon  compounds  are 
inked  according  to  their  relative  toxicities  to 
:veral  species  of  fishes  as  reviewed  in  the  litera- 
ire.  Distribution,  persistence,  and  effects  of  diel- 
•in  in  freshwater  and  estuarine  areas  are 
esented.  A  constant-flow  apparatus  was  con- 
ructed  for  bioassay  testing.  Accessory  systems 
it  regulating  salinity  pH,  and  temperature  are 
ascribed  and  illustrated.  Methods  election,  treat- 
ent,  and  acclimation  of  Cyprinodon  variegatus 
id  Poecilia  latipinna  used  in  the  bioassays  are 
ascribed.  A  resume  of  bioassay  methods 
iscribes  the  different  techniques  used  in  acute 
id  chronic  testing  procedures.  Discrepancies  in 
xicity  values  obtained  for  the  same  fish  species, 
id  for  the  same  compound,  are  reported  in  the 
erature.  Symptoms  of  dieldrin  poisoning  in  C. 
ricgatus,  and  P.  latipinna  are  described. 
:havior  in  both  species  indicated  central  nervous 
stem  disorders.  Means  and  variances  of  76,  48- 
TLm  (Median  tolerance  limit)  bioassays  for  the 
fects  of  dieldrin  at  3  temperatures,  3  salinities, 
d  2  H  ion  concentrations  are  presented.  A  sum- 
iry  of  analysis  of  variance  for  the  3  variables  is 
ade  for  each  species.  Comparison  of  the  major 
riables  shows  that  factors  affecting  the  mean 
-m  for  the  2  species  are  different.  C.  variegatus 
primarily  affected  by  the  interactions  of  pH  x 
Unity,  pH  x  temperature,  and  salinity  x  tempera- 
re,  while  P.  latipinna  is  most  influenced  by  tem- 
rature.  Interactions  of  pH  x  salinity  appear 
condary  in  influencing  the  TLm  means  for  P. 
ipinnia;  and  salinity  itself  is  of  no  statistical  sig- 
ficance  for  this  species.  The  temperature  factor, 
important  for  P.  latipinna,  is  of  little  statistical 
portance  for  C.  variegatus  except  when  com- 
led  with  low  salinities.  Distribution  of  the  larvae 
d  juveniles  of  Megalops  atlanticus  is  reviewed. 
:w  information  is  presented  on  the  habitats  of 
:  juvenile  tarpon  and  associated  species.  Major 
ysical  alterations  affecting  tarpon  habitats  in- 
ide  dredging,  filling,  impounding,  and  ditching, 
ese  modifications  are  illustrated  in  a  series  of 
rial  photographs.  Many  of  these  are  used  for 
ntrol  of  mosquitoes  and  flies  and  for  land 
velopment.  These  operations  unless  controlled 
II  destroy  the  major  tarpon  nursery  areas.  Ju- 
niles  of  M.  atlanticus  have  been  found  in  waters 
iging  from  12  deg  to  40  deg  C  in  temperature, 
im  0  to  47  ppt.  in  salinity,  and  in  pH  from  6.8  to 
!,  over  locations  along  the  shores  of  south 
arida,  from  Sebastian  Inlet  southward  on  the 
it  coast,  and  from  Tampa  southward  on  the  west 
ast  of  Key  West.-Copyright  1971,  Biological 
istracts,  Inc. 
72-04927 


[YTETRACYCLINE  RESIDUES  IN  DIF- 
RENT  TISSUES  OF  TROUT, 

reau  of  Sport  Fisheries  and  Wildlife,   Kear- 

ysvUle,  W.  Va. 

L.  Herman,  Diane  Collis,  and  G.  L.  Bullock. 

S  Bur  Sport  Fish  Wildl  Tech  Pap.  31/40.  1-6. 

59.  IUus. 

:ntifiers:  Cooking,  Oxytetracycline,  Residues, 

isues,  Trout. 

ytetracycline,  as  TM-50,  was  fed  to  rainbow, 
)ok  and  brown  trout  held  at  3  temperatures,  6-7 
I,  9-10  deg,  and  12-13  deg  C.  Tissues  were  as- 
'ed  to  determine  excretion  rates.  The  greatest 
icentration  was  found  in  liver,  then  muscle, 
sma,  and  kidney.  Residues  were  undetectable 
the  muscle,  plasma,  and  kidney  in  10  to  14  days 
12-13  deg  C,  and  in  muscle  at  9-10  deg  C  but  4 
were  required  for  these  tissues  to  clear  at  6-7 
!  C.  Liver  took  30  days  to  clear  at  12-13  deg  C. 
ire  than  35  days  were  required  at  6-7  deg  C. 
oking  generally  destroyed  the  residues  in 
scle.-Copyright    1971,    Biological    Abstracts, 
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OXYTETRACYCLINE  EFFICACY  AS  A 
TREATMENT  FOR  FURUNCULOSIS  IN  COHO 
SALMON, 

Bureau  of  Sport  Fisheries  and  Wildlife,  Seattle, 

Wash. 

Donald  F.  Amend. 

U  S  Bur  Sport  Fish  Wildl  Tech  Pap.  31/40.  1-6. 

1969. 

Identifiers:  Aeromonas-Salmonicida,  Anti,  Coho, 

Furunculosis,        Infect-Drug,        Oncorhynchus- 

Kisutch,  Oxytetracycline,  Salmon,  Treatment. 

Coho  salmon  (Oncorhynchus  kisutch)  were  in- 
fected with  Aeromonas  salmonicida  (furunculosis) 
and  treated  with  oxytetracycline  at  different 
stages  of  disease  severity  to  determine  the  drug  ef- 
ficacy. The  disease  was  controlled  but  the  degree 
of  control  depended  on  when  treatment  started. 
The  longer  treatment  was  delayed  after  infection, 
the  less  effective  was  the  treatment.  However,  it 
was  concluded  that  feeding  3.5  g  oxytetracycline 
per  100  lb.  of  fish  per  day  for  10  days  was  an  effec- 
tive way  of  controlling  furunculosis  in  coho  sal- 
mon-Copyright 1971 ,  Biological  Abstracts,  Inc. 
W72-04929 


OXYTETRACYCLINE  EFFICACY  AS  A 
PRETREATMENT  AGAINST  COLUMNARIS 
AND  FURUNCULOSIS  IN  COHO  SALMON, 

Washington  Univ.,  Seattle.  Coll.  of  Fisheries. 
Donald  Curran,  and  R.  L.  Herman. 
U  S  Bur  Sport  Fish  Wildl  Tech  Pap.  31/40.  1-6. 
1969. 

Identifiers:  Aeromonas-Salmonicida,  Anti,  Chon- 
drococcus-Columnaris,  Coho,  Columnaris,  Furun- 
culosis, Infect-Drug,  Oxytetracycline,  Pre,  Sal- 
mon, Treatment. 

Coho  salmon  fed  100  milligrams  oxytetracycline 
per  kilogram/day  beginning  3  days  before  expo- 
sure to  pathogens  were  protected  against  infection 
by  Chondrococcus  columnaris  and  drug  sensitive 
Aeromonas  salmonicida.  Over  10,000  times  as 
many  A.  salmonicida  organisms  were  required  to 
kill  pre-treated  coho  salmon  as  those  not  treated.-- 
Copyright  1971 ,  Biological  Abstracts,  Inc. 
W72-04930 


OXYTETRACYCLINE  TOXICITY  TO  TROUT, 

Bureau  of  Sport  Fisheries  and  Wildlife,   Kear- 
ney sville,  W.  Va. 
R.  L.  Herman. 

U  S  Bur  Sport  Fish  Wildl  Tech  Pap.  31/40.  1-4. 
1969. 

Identifiers:  Hatchery,  Oxytetracycline,  Toxicity, 
Trout. 

The  information  presented  indicates  oxytetra- 
cycline has  a  low  toxicity  to  trout  and  under 
hatchery  conditions  it  is  probably  impossible  to 
feed  lethal  levels. --Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-04931 


OXYTETRACYCLINE  SENSITIVITY  OF 
SELECTED  FISH  PATHOGENS, 

Bureau  of  Sport   Fisheries  and  Wildlife,   Kear- 
neysville,  W.  Va. 
G.  L.  Bullock,  and  Diane  Collis. 
U  S  Bur  Sport  Fish  Wildl  Tech  Pap.  31/40.  1-9. 
1969.  IUus. 

Identifiers:  Anti,  Bacteria,  Fish,  Infect-Drug,  In- 
fecting, Oxytetracycline,  Pathogens,  Selected, 
Sensitivity. 

Selected  representatives  of  several  genera  of 
gram-negative  fish  pathogenic  bacteria  were  tested 
for  in  vitro  and  in  vivo  sensitivity  to  oxytetra- 
cycline hydrochloride  (Terramycin).  In  vitro 
results  indicated  that  concentrations  of  the  an- 
tibiotic required  to  inhibit  growth  of  the  pathogens 
were  below  those  toxic  to  the  fish.  In  vivo  results 
showed  that  oxytetracycline  would  prevent  mor- 
talities among  trout  injected  with  pathogenic  bac- 
teria while  infected  but  not  treated  control  trout 
died  from  the  infecting  bacteria. --Copyright  1971, 
Biological  Abstracts,  Inc. 
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OXYTETRACYCLINE   EM   FISH   CULTURE:   A 
REVHfiW, 

Bureau  of  Sport  Fisheries  and  Wildlife,  Kear- 

neysville,  W.  Va. 

R.  L.  Herman. 

U  S  Bur  Sport  Fish  Wildl  Tech  Pap.  31/40.  1-9. 

1969. 

Identifiers:  Anti,  Culture,  Disease,  Fish,  Growth, 

Infect-Drug,  Marking,  Oxytetracycline,  Review, 

Skeletal,  Toxicity,  Treatment. 

A  review  of  literature  is  made  on  the  use  of  ox- 
ytetracycline in  fish  culture.  Subjects  include 
growth  promotion,  disease  treatment,  toxicity, 
and  skeletal  marking.-Copyright  1971,  Biological 
Abstracts,  Inc. 
W72-04933 


SURVIVAL  AND  HATCHING  OF  WALLEYE 
EGGS  AT  VARIOUS  DISSOLVED  OXYGEN 
LEVELS, 

Minnesota  Univ.,  St.  Paul.  Dept.  of  Entomology, 
Fisheries  and  Wildlife. 
Donavon  M.  Oseid,  and  Lloyd  L.  Smith,  Jr. 
Progr  Fish-Cult.  33  (2):  81-85.  1971.  Dlus. 
Identifiers:  Dissolved,  Eggs,  Hatching,  Oxygen, 
Survival,  Temperature,  Walleye. 

Walleye  eggs  were  hatched  at  varying  levels  of  02 
from  2  to  7  ppm  and  at  temperatures  from  12.1  deg 
to  13.2  deg  C.  Length  of  incubation  period  variety 
from  19  days  at  7  ppm  DO  (dissolved  oxygen)  to  22 
days  at  3  ppm  and  12.4  deg  C.  At  2  and  4  ppm  DO 
and  13.2  deg  C.  hatching  was  complete  in  18  and  15 
days,  respectively.  The  length  of  fry  at  hatch  was 
5.8  to  12.9%  shorter  at  lower  02  levels  than  at 
higher  02  levels.  When  eggs  are  hatched  at  low 
temperatures,  the  difference  between  different  02 
levels  becomes  greater.  Data  suggest  that  the  op- 
timum level  for  hatching  is  not  lower  than  5  to  6 
ppm  DO.--Copyright  1971,  Biological  Abstracts, 
Inc. 
W72-04935 


A  PARASITE  AND  DISEASE  SURVEY  OF  CON- 
NECTICUT OYSTERS, 

National  Marine  Fisheries  Service,  Oxford,  Md. 
Biological  Lab. 
Martin  W.  Newman. 

Proc  Nat  Shellfish  Ass.  61:  59-63.  1971.  IUus. 
Identifiers:    Connecticut,    Crassostrea-Virginica, 
Disease,  Disorder,  Minchinia-Costalis,  Minchinia- 
Nelsoni,  Neoplasm,  Ova,  Oysters,  Parasite,  Sur- 
vey. 

Histologic  sections  of  1337  oysters,  Crassostrea 
virginica,  from  New  Haven  Harbor,  Connecticut, 
were  examined  for  the  presence  of  parasites  and 
disease.  Seven  parasites  were  found,  including 
types  resembling  plasmodia  of  Minchinia  costalis 
and  M.  nelsoni.  One  oyster  was  found  with  a 
neoplasm  and  7  others  with  a  disorder  of  the  ova 
of  unknown  etiology.  There  was  no  evidence  of 
any  disease  epizootic  in  the  New  Haven  area, 
although  one  moribund  oyster  was  found  to  be 
heavily  infected  with  plasmodia  of  the  M.  costalis 
type.-Copyright  1971 ,  Biological  Abstracts,  Inc. 
W72-04939 


SETTING,  GROWTH  AND  MORTALITY  OF 
CRASSOSTREA  VIRGINICA  IN  A  NATURAL 
MARSH  AND  A  MARSH  ALTERED  BY  A 
HOUSING  DEVELOPMENT, 

National  Marine  Fisheries  Service,  Galveston, 
Tex.  Biological  Lab. 
Donald  Moore,  and  Lee  Trent. 
Proc  Nat  Shellfish  Ass.  61:  51-58.  1971.  Ulus.  Map. 
Identifiers:  Blooms,  Crassostrea-Virginica, 
Dermocystidium-Marinum,  Development,  Fish, 
Growth,  Housing,  KUls,  Marsh,  Minerals,  Mor- 
tality, Natural,  Plankton,  Setting,  Temperature. 

In  Feb.  1969,  asbestos  plates  for  coUecting  oyster 
spat  and  partitioned  trays  containing  8  size  groups 
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of  juvenile  oysters  were  placed  in  a  dead-end  canal 
in  a  housing  development  created  by  dredging, 
bulkheading,  and  filling  part  of  a  coastal  marsh; 
and  a  deadend  bayou  in  an  unaltered  part  of  the 
same  marsh  in  West  Bay,  Texas.  The  plates  and 
juvenile  oysters  were  then  monitored  periodically 
for  the  next  12  mo.  Temperature,  salinity,  dis- 
solved 02,  total  P,  inorganic 
phosphatephosphorus,  KjeldahlN,  nitrite,  turbidi- 
ty, pH,  C02,  total  alkalinity  and  carbonate  al- 
kalinity were  monitored  in  the  water  at  both  loca- 
tions. Eight  of  the  above  variables  were  compared 
to  the  growth  and  mortality  of  the  juvenile  oysters. 
Spat  set  from  late  May  until  Oct.  1969,  with  the 
greatest  settlement  in  Sept.  Although  never  heavy, 
setting  was  14  times  greater  in  the  marsh  than  in 
the  altered  area.  Juvenile  oysters  grew  faster  in  the 
marsh  than  in  the  altered  area.  Within  each  site  the 
individual  size  groups  increased  in  mean  length  at 
similar  rates.  The  average  increase  in  length  was 
52  mm/year  in  the  natural  marsh  and  33  mm/year 
in  the  altered  area.  The  average  increase  in  weight 
was  136  g/year  in  the  natural  area  and  86  g/year  in 
the  altered  area,  and  was  greatest  in  the  largest 
size  group  in  both  areas.  Mortality  rates  of  ju- 
veniles were  similar  among  all  size  groups  in  the 
development  and  greatest  among  the  largest  size 
groups  in  the  marsh.  The  annual  rate  of  mortality 
averaged  91%  in  the  altered  area  and  52%  in  the 
natural  area.  Dermocystidium  marinum  was  not 
detected  in  three  spot  checks  during  June,  July  and 
Aug.  Greatest  differences  in  spatial],  growth  and 
mortality  between  areas  were  in  the  summer  when 
dissolved  oxygen  was  lower  in  the  narrow-end 
canals  in  the  altered  area.  Also  several  plankton 
blooms  followed  by  very  low  02  and  then  fish  kills 
occurred  in  the  canal  during  the  summer. --Copy- 
right 1971 ,  Biological  Abstracts,  Inc. 
W72-04940 


SETTING  OF  THE  AMERICAN  OYSTER  RE- 
LATED TO  ENVIRONMENTAL  FACTORS  AND 
LARVAL  BEHAVIOR, 

Maine  Univ.,  Walpole.  Ira  C.  Darling  Center  for 

Research,  Teaching  and  Service. 

Herbert  Hidu,  and  Harold  H.  Haskin. 

Proc   Nat  Shellfish  Ass.  61:   35-50.   1971.   Dlus. 

Maps. 

Identifiers:  American,  Behavior,  Crassostrea-Vir- 

ginica,  Environmental,  Larval,  Oyster,  Salinity, 

Setting,  Temperature. 

Factors  were  defined  which  may  be  important  in 
producing  the  consistently  heavy  oyster,  Crassos- 
trea  virginica  (Gmelin),  setting  on  the  Delaware 
Bay  tidal  flats  along  the  west  coast  of  the  Cape 
May  Peninsula.  A  transect  of  12  stations  extending 
4/5  mile  offshore  measured  setting  over  2  seasons 
with  cement-board  panels  placed  throughout  the 
water  column.  Oysters  set  heavily  at  the  very 
inshore  intertidal  area  and  also  1/2  mi.  offshore  at 
a  slope  which  bounds  the  flats  from  deeper  water. 
The  slope  setting  area  coincided  with  heavy  con- 
centration of  mature  larvae.  At  the  inshore  area, 
similar  setting  rates  were  associated  with  only  a 
tenth  of  the  slope  larval  concentration  indicating 
existence  of  factors  promoting  stimulation  of  set. 
The  offshore  slope  was  the  area  of  steepest 
gradient  in  current  velocity.  The  most  inshore  area 
was  characterized  by  relatively  great  salinity  and 
temperature  increase  with  flood  tides.  Laboratory- 
reared  oyster  larvae,  when  subjected  to  salinity 
and  temperature  increases  as  experienced  inshore, 
were  stimulated  to  set  in  response  to  the  tempera- 
ture, but  not  the  salinity  factor.  A  gregarious  ten- 
dency in  setting,  however,  reduced  the  sig- 
nificance of  these  findings.  Individual  cultch  shells 
were  not  differentially  'preferable'  in  oyster 
setting.  However,  the  presence  of  spat  on  cultch 
shells  attracted  and  stimulated  setting.  The 
offshore  slope  area  may  be  important  in  the  prima- 
ry concentration  of  larvae.  Inshore  setting 
probably  is  promoted  by  factors  which  may  stimu- 
late setting,  such  as  temperature  increases  and  the 
presence  of  oyster  populations  which  may 
promote  a  gregarious  response. --Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-04941 


HOLDING  AND  SPAWNING  DELAWARE  BAY 
OYSTERS  (CRASSOSTREA  VIRGINICA)  OUT 
OF  SEASON:  H.  TEMPERATURE  REQUntE- 
MENTS  FOR  MATURATION  OF  GONADS, 

Delaware  Univ.,  Lewes.  Coll.  of  Marine  Studies. 
Kent  S.  Price,  Jr.,  and  Don  Maurer. 
Proc  Nat  Shellfish  Ass.  61 :  29-34.  1971. 
Identifiers:  Bay,  Crassostrea- Virginica,  Delaware, 
Gonads,  Hatchery,  Holding,  Maturation,  Oysters, 
Season,  Spawning,  Temperature. 

Spawning  responses  are  reported  for  seven  lots  of 
Delaware  Bay  Oysters  (nearly  400  individuals) 
held  in  the  laboratory  at  temperature  ranging  from 
11.6-29.4  deg  C  for  periods  ranging  from  28-248 
days.  Histological  studies  of  gonadal  ripening  were 
conducted  on  2  of  the  lots  of  laboratory  held 
oysters  and  on  1  lot  held  at  temperatures  in  the 
field  as  a  control.  Based  on  the  histological  ex- 
amination of  oyster  gonads  and  spawning  respon- 
ses as  related  to  the  thermal  history  of  the  labora- 
tory held  oysters,  a  temperature-time  schedule  is 
proposed  that  should  allow  one  to  hold,  condition 
and  spawn  Delaware  Bay  oysters  in  the  laboratory 
or  a  hatchery  on  a  year-round  basis.  These  oysters 
required  from  6  to  7  times  as  long  to  ripen  as  Long 
Island  oysters  at  temperatures  between  12.0  and 
22.0  deg  C.  Within  this  range  of  temperature,  450 
degree  days  (sum  of  the  daily  exposure  tempera- 
tures above  12.0  deg  C)  were  required  to  elicite 
spawning  in  at  least  50%  of  the  oysters  tested.- 
Copyright  1971 ,  Biological  Abstracts,  Inc. 
W72-04942 


CHEMICAL  STIMULANTS  AFFECTING  LAR- 
VAL SETTLEMENT  IN  THE  AMERICAN 
OYSTER, 

Delaware  Univ.,  Lewes.  Coll.  of  Marine  Studies. 

Richard  Keck,  Don  Maurer,  James  C.  Kauer,  and 

William  A.  Sheppard. 

Proc  Nat  Shellfish  Ass.  61:  24-28.  1971. 

Identifiers:  American,  Chemical,  Crassostrea-Vir- 

ginica,  Larval,  Liquor,  Oyster,  Settlement,  Shell, 

Stimulants. 

Laboratory  experiments  confirmed  that  the 
presence  of  spat  on  shells  stimulated  spatfall  of 
the  American  oyster  (Crassostrea  virginica 
Gmelin)  and  prompted  a  search  for  the  mechanism 
of  the  stimulation.  Shell  liquor,  feces  and  pseu- 
dof eces  of  the  oyster  were  assayed  for  presence  of 
natural  set  stimulants.  Highest  activity  was  found 
in  shell  liquor  which  was  then  subjected  to  separa- 
tion techniques  including  lyophilization  and  ether 
extraction  to  concentrate  the  set  stimulant.  The 
lyophilized  residue  and  an  ether  extract  of  oyster 
liquor  as  well  as  a  commercial  sample  of  'shellfish 
glycogen'  were  found  to  have  a  high  set  stimulant 
activity -Copyright  1971,  Biological  Abstracts, 
Inc. 
W72-04943 


THE  ELIMINATION  OF  BACTERIA  BY  THE 
NORTHERN  QUAHOG:  VARIABILITY  IN  THE 
RESPONSE  OF  INDIVIDUAL  ANIMALS  AND 
THE  DEVELOPMENT  OF  CRITERIA, 

Northeastern  Water  Hygiene  Lab.,  Narragansett, 
R.I. 

W.  Paul  Heffernan,  and  Victor  J.  Cabelli. 
Proc  Nat  Shellfish  Ass.  61:  102-108.  1971.  DJus. 
Identifiers:  Animals,  Bacteria,  Criteria,  Develop- 
ment, Elimination,  E.  coli,  Individual,  Northern, 
Polluted,  Quahog,  Variability. 

Trials  were  performed  to  determine  the  distribu- 
tions of  residual  coliform  levels  in  individual 
quahogs  following  depuration.  The  distributions 
were  dependent  on  the  initial  level  of  contamina- 
tion in  the  animals  and  on  the  manner  by  which 
they  were  polluted,  i.e.,  artificially  with  cultures  of 
Escherichia  coli  as  opposed  to  naturally  in  pol- 
luted waters.  From  the  data  obtained  with  the 
naturally  polluted  animals,  a  monitoring  system 
for  the  depuration  process  and  some  tentative  tar- 
get residual  levels  were  developed  for  further 
evaluation  of  the  process  with  'moderately  pollu- 
ted' animals.  This  was  accomplished  in  15  trials 
which    showed    that,    following    depuration    of 


moderately  polluted  quahogs,  a  product  could  b 
produced  which,  in  terms  of  these  coliform  orgar 
isms,  was  a  good  or  better  than  that  currently  a< 
cepted  from  approved  areas.-Copyright  1971 
Biological  Abstracts,  Inc. 
W72-04944 


SEASONAL  FACTORS  RELEVANT  T< 
COLD70RM  LEVELS  IN  THE  NORTHER 
QUAHAUG, 

Northeastern  Water  Hygiene  Lab.,  Narraganset 

R.I. 

Victor  J.  Cabelli,  and  W.  Paul  Heffernan. 

Proc  Nat  Shellfish  Ass  61:  95-101,   1971.  nius 

Map. 

Identifiers:     Coliform,    Escherichia-Coli,     Low 

Mercenaria-Mercenaria,       Northern,       Pollute 

Quahog,  Relevant,  Seasonal,  Temperature. 

Few  coliform  organisms  can  be  recovered  froi 
the  northern  quahaug,  Mercenaria  mercenary 
when  the  water  temperature  falls  below  1 0  deg  > 
for  considerable  periods  of  time,  even  though  the 
are  growing  in  heavily  polluted  waters.  This  coul 
be  due  to  a  more  marked  effect  of  low  temper: 
tures  on  microbial  uptake  as  contrasted  to  elimin; 
tion,  resulting  in  a  gradual  decrease  in  the  colifon 
levels  in  the  animals.  A  2nd  possibility  is  death  ( 
the  organisms  within  the  animal.  In  the  work  n; 
ported,  the  effect  of  seasonal  changes  on  th 
presence  of  fecal  coliforms  in  animals  from  a  po, 
luted  area  is  documented.  The  greater  inhibitot 
action  by  temperatures  of  10  deg  C  and  lower  an 
by  turbidities  above  10  Jackson  Turbidity  Units  0 
uptake  as  compared  to  elimination  of  Escherichi 
coli  by  the  quahaug  is  demonstrated.  Data  on  th 
effect  of  temperature  and  turbidity  changes  on  th 
experimental  uptake  and  elimination  of  E.  coli  b 
the  animal  are  presented.  Possible  bases  for  thes 
differences  are  discussed.-Copyright  197. 
Biological  Abstracts,  Inc. 
W72-04945 


ACCUMULATION  AND  ELIMINATION  C 
COLIPHAGE  S-13  BY  THE  HARD  CLAM,  MEI 
CENARIA  MERCENARIA, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  N. 
Oyster  Research  Lab. 
Walter  J.  Canzonier. 
Appl  Microbiol.  21  (6):  1024-1031.  1971. 
Identifiers:  Accumulation,  Clam,  Coli,  Depur. 
tion,    Digestive,    Elimination,    Escherichia -Col 
Gland,  Hard,  Mercenaria-Mercenaria,  Phage,  ! 
13,  Shellfish,  Temperature,  Tissue,  Titer. 

Accumulation  and  elimination  of  viral  particles  t 
hard  clams,  M.  mercenaria,  was  studied  with  th 
coliphage  S-13  as  a  working  model.  Escherich. 
coli  uptake  and  elimination  were  simultaneous! 
monitored.  Clams  were  exposed  to  low  levels  of  i 
13  (7  particles/ml)  in  running  seawater  for  sever 
days  achieving  titers  in  tissues  from  2  to  10( 
times  the  levels  to  which  they  had  been  expose< 
Bacterial  accumulation  was  comparable.  Upon  e: 
posure  to  virus-free  running  water,  clams  pollute 
to  relatively  low  levels  (100  plaque-formir 
units/ml)  eliminated  most  of  their  bacterial  001 
taminants  in  24  to  48  hr.  Viral  contaminants,  ho* 
ever,  persisted  from  day  to  wk  even  under  ide 
conditions  for  clam  activity  when  the  temperatui 
remained  below  the  inactivation  threshold  for  tl 
virus.  Most  of  the  accumulated  virus  w; 
sequestered  in  the  digestive  gland.  The! 
sequestered  particles  are  refractory  to  thos 
mechanisms  which  eliminate  bacterial  contain 
nants.  The  need  for  caution  in  evaluating  the  eff 
ciency  of  shellfish  depuration  processes,  esp< 
cially  if  only  a  bacterial  criterion  is  used  as  a  mon 
toring  system,  is  shown. -Copyright  1971,  Biolog 
cal  Abstracts,  Inc. 
W72-04953 


TOXICITY      AND     OXYGEN     DEMAND     0 
DECAYING  BARK, 

International  Pacific  Salmon  Fisheries  Commi 
sion,  Cultus  Lake  (British  Columbia). 
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James  A.  Servizi,  Dennis  W.  Martens,  and  Robert 
W.  Gordon. 

J  Water  PoUut  Contr  Fed  43  (2):  278-292,  1971.  JJ- 
lus. 

Identifiers:  Alevins,  Alpine,  Bark,  Decaying, 
Douglas-Fir-G,  Fir,  Leachate,  Oxygen,  Pine-G, 
Salmon,  Sockeye,  Sphaerotilus,  Spruce-G,  Toxici- 
ty- 

Bioassays  using  sockeye  salmon  eggs  and  alevin 
showed  that  chemical  toxicity  of  leachates  from 
the  bark  of  Douglas  fir,  Lodgepole  pine,  En- 
jlemann  spruce,  and  Alpine  fir  was  not  a  factor  in 
assessing  the  effect  of  bark  contamination  on  sal- 
mon spawning  grounds.  However,  the  contamina- 
ion  of  gravel  with  bark  caused  significant  reduc- 
ions  in  survival  from  egg  to  fry  at  bark  concentra- 
ions  of  10%  by  volume.  Statistical  comparison  in- 
licated  that  1%  bark  concentrations  did  not  in- 
fluence survival.  Mortalities  were  attributed  to  the 
•>lockage  of  intragravel  water  flow  by  block  parti- 
:les.  The  02  demand  of  the  decaying  bark  was 
elauvely  constant  with  time  during  the  683-day 
itudy.  Abundant  growth  of  Sphaerotilus  occurred 
n  the  bark  during  the  initial  stages  of  decay  caus- 
ng  suffocation  among  sockeye  eggs  and  alevins. 
Calculations  using  02  demand  indicated  the 
imount  of  02  that  would  remain  for  egg  incuba- 
ion  at  various  temperatures  and  levels  of  bark 
:ontamination. --Copyright  1971,  Biological  Ab- 
. tracts.  Inc. 
V72-04957 


'ACTORS  INFLUENCING  SCOPE  FOR  AC- 
riVITY  AND  ACTIVE  AND  STANDARD 
METABOLISM  OF  RAINBOW  TROUT  (SALMO 
JAIRDNERI), 

)epartment   of   Mines   and   Natural   Resources, 
Vinmpeg  (Manitoba). 
.  W.  Dickson,  and  R.  H.  Kramer. 
Fish  Res  Bd  Can.  28  (4):  587-596,  1971. 
dentifiers:  Metabolism,  Rainbow,  Salmo-Gaird- 
teri,  Scope,  Standard,  Starvation,  Temperature, 
>out. 

Icope  for  activity  was  similar  for  hatchery  and 
irtld  S.  gairdneri,  except  at  25  C  where  values  for 
^ild  trout  were  significantly  higher  than  those  for 
alchery  trout.  In  hatchery  and  wild  rainbow 
rout,  respectively,  scope  for  activity  was  highest 
t  15  and  20  C.  Active  metabolism  increased  with 
emperature  to  570  and  592  mg  02/kg  per  hr  at  15 
nd  20  C,  respectively.  At  25  C,  active  metabolic 
ates  of  wild  trout  were  higher  than  those  for 
atchery  trout.  In  hatchery  and  wild  trout,  respec- 
ively,  standard  metabolism  increased  from  36  and 
2  mg  02/kg  per  hr  at  5  C  to  138  and  120  mg  02/kg 
er  hr  at  25  C.  Scope  for  activity  of  hatchery  trout 
'as  highest  after  6  days  starvation.  Starvation  had 
o  effect  on  active  metabolism  of  hatchery  trout, 
ut  decreased  their  standard  metabolism  after  2 
ays.  Scope  for  activity  and  active  and  standard 
letabolism  of  wild  trout  were  similar  during 
orenoon  to  those  during  afternoon  when  light 
imulated  natural  day  and  night  and  also  when 
ghu'ng  was  constant  for  24  hr.  Active  metabolism 
f  hatchery  was  higher  during  the  spawning  period 
lan  other  periods  of  the  year  and  was  consistently 
ie  higher  for  males  throughout  the  year.-Copy- 
ght  1971 ,  Biological  Abstracts,  Inc. 
/72-04958 


IISTOLOGICAL  COMPARISONS  OF  THE 
DRENAL-CORTICAL  CELLS  OF  HATCHERY 
ND  WILD  LANDLOCKED  ATLANTIC  SAL- 
ION  (SALMO  SALAR), 

laryland  Univ.,  La  Vale.  Natural  Resources  Inst, 
obert  M.  Davis,  and  Owen  C.  Fenderson. 
Fish  Res  Bd  Can  28  (4):  505-508,  1971. 
ientifiers:   Adrenal,   Atlantic,   Behavior,   Cells, 
ortical,  Environmental,  Hatchery,  Histological, 
andlocked,  Salmo-Salar,  Salmon,  Stress,  Wild. 

lo  differences  were  found  in  mean  diameters  of 
Jrenal-cortical  cell  nuclei  between  hatchery  parr 
f  landlocked  S.  salar  killed  immediately  after 
imoval  from  hatchery  rearing  pools  and  wild  parr 


electrofished  in  2  streams,  and  between  hatchery 
and  wild  parr  held  for  various  periods  in  an  out- 
door stream  aquarium  simulating  natural  condi- 
tions. The  similarities  suggested  that  the  wild  and 
hatchery  parr  were  similar  in  physiological 
response  to  environmental  stress.  In  both  hatchery 
and  wild  parr,  the  diameters  differed  at  different 
times,  indicating  a  downward  trend  from  May  to 
Aug.  in  the  1st  year  of  the  study.  No  consistent 
relation  was  found  between  nucleus  diameter  and 
social  behavior-Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-04960 


SOME  QUANTITATIVE  ALGAL  STUDD2S  OF 
THE  RIVER  THAMES, 

Barbara  Bowles,  and  Shelia  Quennell. 
Water  Treat  Exam  29  (1):  35-48, 1971. 
Identifiers:  Algal,  England,  Quantitative,  River, 
Thames. 

The  present  investigations  were  made  with  par- 
ticular reference  to  the  contributions  of  tributaries 
in  order  to  determine  more  precisely  their  in- 
fluence on  the  biological  condition  of  the  Thames. - 
-Copyright  1971 ,  Biological  Abstracts,  Inc. 
W72-04963 


LIMNOLOGICAL  STUDIES  OF  THE  LAKES 
AND  STREAMS  OF  THE  UPPER  QU.APPELLE 
RIVER  SYSTEM,  SASKATCHEWAN,  CANADA: 
I.  CHEMICAL  AND  PHYSICAL  ASPECTS  OF 
THE  LAKES  AND  DRAINAGE  SYSTEM, 
Univ.  Saskatchewan,  Saskatoon,  Sask.,  Can.  Biol. 
Dep. 

U.  T.  Hammer. 

Hydrobiologia.  37  (3/4):  473-507.  1971.  Dlus.  Ger- 
man summary. 

Identifiers:  Canada,  Chemical,  Drainage,  Lakes, 
Limnological,  Physical,  Qu-Appelle,  River, 
Saskatchewan,  Sewage,  Soils,  Streams,  System, 
Vegetation. 

Physical  aspects  including  geography,  geology,  cli- 
mate, soils,  vegetation  and  lake  morphometry  of 
the  upper  Qu'Appelle  River  basin  have  been  sum- 
marized. The  importance  of  multiple  use  of  this 
area  has  been  stressed.  The  lakes  were  studied 
during  the  1959-1969  period.  Only  Katepwa  Lake 
showed  temperature  stratification  for  any  length 
of  time.  Ice  cover  persisted  for  about  5  mo.  each 
year.  Buffalo  Pound  Lake  had  the  lowest  mean 
Secchi  disc  transparency  (0.9  m)  while  Katepwa 
Lake  had  the  highest  (2.1  m).  Light  transmissibility 
tended  to  be  lowest  during  May  and  Sept.  when 
wind  velocities  were  highest.  The  1%  level  of  light 
extinction  was  usually  between  1  and  3  meters 
depth.  The  yellow  portion  of  the  spectrum 
penetrated  the  furthest.  Buffalo  Pound  Lake  was 
the  least  saline  (600-700  mg/1  TDS  (Total  dissolved 
solids)  while  Last  Mountain  Lake  was  most  saline 
(2000-2400  mg/1  TDS).  Input  from  Lake  Diefen- 
baker  and  heavy  spring  run-offs  effected  major 
decreases  in  all  lakes  by  May,  1969.  All  lakes  ex- 
cept Last  Mountain  were  considerably  more  saline 
than  during  the  1937-1941  period.  Variations  in 
anions  and  cations  within  and  between  lakes  vary 
with  the  total  dissolved  solids.  As  salinity  in- 
creases Mg,  sulfate  and  chloride  increase  faster 
proportionally  than  other  ions.  The  order  of  con- 
centration of  major  cations  is  Na>Mg>Ca>K 
while  the  major  anions'  order  of  concentrations  is 
S04>C03.HC03>C1.  Soluble  phosphate  levels 
tend  to  be  lowest  in  Buffalo  Pound  Lake.  Levels 
increased  sharply  in  Pasqua  Lake  below  sewage 
outfalls  from  Moose  Jaw  and  Regina.  Sub- 
sequently levels  decreased  in  each  successive 
down-stream  lake.  Concentrations  increased  dur- 
ing the  period  of  study.  It  was  estimated  that  594 
metric  tons  of  orthophosphate  were  contributed  in 
domestic  sewage  in  1966.  In  addition  land  drainage 
contributes  considerable  amounts  of  phosphate 
during  spring  runoff.  Nitrogen-bearing  compounds 
vary  in  similar  patterns  as  soluble  phosphate  but 
with  smaller  fluctuations.  Domestic  sewage  and 
land  drainage  contribute  significant  amounts  but 
of  greater  importance  may  be  in  situ  biological  fix- 


ation. All  lakes  were  basic  with  usual  pH  of  8.4- 
9.0.  From  a  chemical  point  of  view  these  lakes  are 
distinctly  eutrophic. -Copyright  1971,  Biological 
Abstracts,  Inc. 
W72-04975 


ORGANOCHLORINE  INSECTICIDE  RESIDUES 
IN  FISH-FALL  1969:  NATIONAL  PESTICIDE 
MONITORING  PROGRAM, 

Bureau  of  Sport  Fisheries  and  Wildlife,  Washing- 
ton, D.C.  Div.  of  Fishery  Research. 
For  primary  bibliographic  entry  see  Field  05 A. 
W72-04982 


SOME  EFFECTS  OF  TEMPERATURE  AND  OX- 
YGEN CONCENTRATION  ON  PHYLLOPOD 
ECOLOGY, 

Southwest  Texas  State  Univ.,  San  Marcos.  Dept. 

of  Biology. 

Francis  R.  Home. 

Ecology.  52  (2):  343-347.  1971.  DJus. 

Identifiers:  Brachinecta-Packardi,  Caenestheriel- 

la-Setosa,  Concentration,  Ecology,  Oxygen,  Phyl- 

lopod,    Streptocephalus-Texanus,    Temperature, 

Triops-Longicaudatus. 

Seasonal  distributional  patterns  of  5  phyllopods 
from  southwest  Texas  are  similar  to  those  of  the 
same  species  from  more  northern  latitudes.  At 
both  latitudes  a  primary  environmental  cue  con- 
trolling the  appearance  of  phyllopods  seems  to  be 
temperature.  For  instance,  in  Texas  Branchinecta 
packardi  was  the  only  cold  water  species.  In  addi- 
tion to  the  effects  of  temperature  on  phyllopod 
zoogeography,  diurnal  studies  show  that  high  tem- 
peratures contribute  both  directly  and  indirectly  to 
02  depletion  in  temporary  ponds.  The  compara- 
tive tolerance  of  phyllopods  to  near  anaerobic  con- 
ditions was  as  follows:  clam  shrimp, 
Caenestheriella  setosa  >  tadpole  shrimp,  Triops 
longicaudatus  >  fairy  shrimp,  Streptocephalus 
texanus. -Copyright  1971,  Biological  Abstracts, 
Inc. 
W72-04988 


COMBINED  HIGH  SPEED  LIQUID  CHRO- 
MATOGRAPHY AND  BIOASSAY  FOR  THE 
EVALUATION  AND  ANALYSIS  OF  AN  OR- 
GANOPHOSPHORUS  LARVACDDE, 

Du  Pont  de  Nemours  (E.  I.)  and  Co.,  Wilmington, 

Del. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-04997 


PRIMARY  PRODUCTION  IN  A  TROPICAL 
FISH  POND  AT  ALIGARH,  INDIA, 

Aligarh  Muslim  Univ.  (India).  Dept.  of  Zoology. 
Asif  A.  Khan,  and  A.  Qayyum  Siddiqui. 
Hydrobiologia.  37  (3/4):  447-456.  1971. 
Identifiers:  Aligarh,  Bacterial,  Fish,  Fluctuation, 
Growth,   India,  Photosynthesis,  Pond,  Primary, 
Production,  Seasonal,  Tropical. 

Seasonal  fluctuations  in  gross  and  net  primary 
production  values  were  quite  apparent  in  surface 
waters  and  showed  a  bimodal  type  of  distribution. 
The  values  were  generally  high  during  post  winter 
months  (March  to  May)  and  low  during  winter 
(Feb.)  and  monsoon  months  (July  and  Aug.).  At 
different  depths  the  rate  of  primary  production 
was  always  found  decreasing  from  surface  to  bot- 
tom. The  rate  of  photosynthesis  was  highly  varia- 
ble from  time  to  time  and  at  different  depths. 
Respiratory  rate  was  increasing  from  surface  to 
bottom  perhaps  due  to  decomposition  of  organic 
matter  and  high  bacterial  growth  at  the  increasing 
depths.  A  close  relationship  was  found  between 
the  transparency  and  primary  production  values. 
Phosphate-phosphorus  was  directly  related  with 
the  gross  primary  production  values.  However, 
there  was  no  relationship  between  nitrate-nitrogen 
and  production  values.  An  inverse  relationship 
was  shown  between  ammonia-nitrogen  and  the 
production  values.  Fluctuations  in  chlorophyll 
were  also  significantly  related  with  the  gross  pri- 
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mary  production.--Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-05000 


WATER,   NITROGEN   AND   PHOSPHORUS   IN 
FRESHWATER  PLANKTON, 

Aligarh  Muslim  Univ.  (India).  Dept.  of  Zoology. 

A.  Qayyum  Siddiqui. 

Hydrobiologia.  37  (3/4):  531-536.  1971.  Ulus. 

Identifiers:     Nitrogen,     Phosphorus,     Plankton, 

Thermocyclops-Hyalinus. 

Mixed  phytoplankton,  zooplankton  and  Thermo- 
cyclops  hyalinus  collected  from  Fort  Moat,  at 
Aligarh,  India,  were  analyzed  for  water,  N  and  P. 
Results  are  generally  in  agreement  with  observa- 
tions of  earlier  investigators.  P  values  were  very 
high.  Nutritional  condition  of  zooplankton  im- 
proved during  phytoplankton  maxima  in  the  lake.— 
Copyright  1971,  Biological  Abstracts,  Inc. 
W72-05009 


SHALLOW     AQUATIC     BIOTOPES    AS    LIM- 
NOLOGICAL  MODELS, 

Hydrobiological  Research  Station,  Madras  (India). 
A.  Sreenivasan. 

Hydrobiologia.  37  (3/4):  553-564.  1971.  Blus. 
Identifiers:  Algae,  Biotopes,  Desmids,  Limnologi- 
cal.  Models,  Oxygen. 

Four  types  of  waters  were  studied  as  limnological 
models.  Kodaikanal  lake  is  characterized  by  low 
dissolved  salts,  poor  plankton  consisting  mostly  of 
desmids,  and  low  primary  production.  Changes  in 
alkalinity,  pH,  dissolved  oxygen  (DO),  diurnally 
or  vertically  are  insignificant.  In  another  cold 
water  upland  lake  productivity  is  high,  a  dense 
bloom  of  blue  green  algae  contributing  to  much 
photosynthesis.  Wide  diurnal  and  depth  variations 
occur  in  non-conservative  parameters  like  pH,  DO 
and  alkalinity.  02  depletions  in  the  bottom  are 
severe  and  anoxic  conditions  also  result.  'Produ- 
cer' activities  are  overshadowed  by  'reducer'  and 
'consumer'  activities.  The  most  productive  water 
is  Ayyankulam  pond,  where  very  wide  diurnal 
variations  in  DO  and  alkalinity  occur.  More  than 
260%  saturations  of  DO  are  noted.  The  pH  varia- 
tion is  not  equally  high  probably  due  to  high  buf- 
fering. 02  deficits  in  the  bottom  water  are  com- 
mon. Blooms  of  Cyanophyceae  occur  throughout 
the  year.  The  large  irrigation  tank  is  fairly  produc- 
tive and  changes  are  moderate.  Metabolism  rates 
in  these  4  ponds  very  well  correlate  with  primary 
production  and  also  with  the  other  chemical 
parameters.  Orthograde  02  curve  is  a  charac- 
teristic of  oligotrophic,  low  productive  water. 
Klinograde  02  curve  with  02  deficit  at  the  bottom 
is  characteristic  of  eutrophic  productive  waters. 
Here  hypolimnial  accumulation  of  free  C02  and 
bicarbonates  also  occurs.  Permanent  blooms  of 
blue  green  algae  occur  in  hypereutrophic  waters.— 
Copyright  1971,  Biological  Abstracts,  Inc. 
W72-05023 


EFFECTS  OF  SILTATION  AND  COARSER 
SEDIMENTS  ON  DISTRD3UTION  AND 
ABUNDANCE  OF  STREAM-INHABITING  IN- 
SECTS, 

Idaho  Univ.,  Moscow.  Water  Resources  Research 
Inst. 

M.  A.  Brusven,  and  K.  V.  Prather. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-207  349,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Idaho  Water  Resources 
Research  Institute,  Moscow,  Technical  Comple- 
tion Report,  September  1971.  67  p,  9  fig,  1  plate,  11 
tab,  50ref,  append.  OWRR  A-026-IDA  (1). 

Descriptors:  'Sedimentation,  'Streams,  'Water 
pollution  effects,  'Aquatic  animals,  'Idaho, 
Ecology,  Ecosystems,  Sediment  transport,  Parti- 
cle size,  Benthic  fauna,  Insects,  Water  chemistry, 
Biomass,  Aquatic  habitats,  Silting,  Evaluation. 
Identifiers:  'Sedimentation  effects. 


Sands  and  coarser  sediments  affect  the  distribu- 
tion and  abundance  of  insects  in  Emerald  Creek 
and  the  Middle  Fork  of  the  St.  Maries  River  in 
Idaho.  Stream  profile,  substrate  conditions,  water 
chemistry  and  benthos  were  measured  at  seven- 
teen permanent  stations.  Substrate  simulation  stu- 
dies were  conducted  in  an  artificial  stream  in  the 
laboratory  to  better  define  the  relationship  of  sub- 
strate to  five  species  of  aquatic  insects.  Coarse 
and  fine  gravels  with  unimbedded  cobble  were 
preferred  over  fine  sands  and  silt  with  partially  or 
completely  imbedded  cobble  by  most  insects. 
Habitats  with  few  cobble  and  large  amounts  of 
sand  and  silt  had  low  species  diversities  and 
biomass.  Abnormal  sediment  production  from 
rockhounding,  dredge  mining,  and  roadbuilding 
cause  adverse  effects  on  the  stream  environment 
and  insects.  (Woodard-USGS) 
W72-05024 


PHOTOSYNTHETIC  PROPERTDZS  AND 
GROWTH  OF  PHOTOSYNTHETIC  SULFUR 
BACTERIA  IN  LAKES, 

Fisheries  Research  Board  of  Canada,  Nanaimo 
(British  Columbia).  Biological  Station. 
Masayuki  Takahashi,  and  Shun-Ei  Ichimura. 
Limnol  Oceanogr.  15  (6):  929-944.  1970.  Illus. 
Identifiers:         Bacteria,         Growth,         Lakes, 
Photosynthetic,  Sulfur. 

The  photosynthesis-light  curve  for  purple  S  bac- 
teria had  a  steeper  inclination  than  that  for  green  S 
bacteria  at  low  light  intensities.  Light  saturation 
occurred  at  intensities  of  5-7  klux  in  the  former,  in 
the  latter  at  10-30  klux.  Light  inhibition  was  ob- 
served in  purple  S  bacteria  but  was  negligible  in 
green  S  bacteria.  The  optimal  temperature  for 
photosynthesis  of  these  bacteria  is  considerably 
higher  than  that  of  most  phytoplankton  or  green 
plants.  Photosynthetic  S  bacteria  appear  ordinarily 
in  the  contact  layer  between  oxidative  and  reduc- 
tive zones  of  meromictic  or  stagnant  holomictic 
lakes;  the  light  intensity  in  this  contact  layer  is 
usually  less  than  10%  of  that  at  the  surface.  On  the 
assumption  that  the  photosynthetic  rate  of  these 
bacteria  is  limited  mainly  by  the  interaction  of  H2S 
concentration  with  light  intensity,  their  growth 
was  analyzed  with  a  mathematical  model.  The  pro- 
perties of  the  growth  phase  observed  in  lakes  were 
similar  to  those  calculated.  The  main  factors  deter- 
mining the  growth  of  photosynthetic  S  bacteria  in 
lakes  are  the  H2S  concentration  in  the  upper  layer 
and  the  light  conditions  in  the  deeper  layer-Copy- 
right 1971 ,  Biological  Abstracts,  Inc. 
W72-05085 


BIBLIOGRAPHY  OF  AQUACULTURE. 

Coastal  Plains  Center  for  Marine  Development 
Services,  Wilmington,  N.C. 

Center  Publication  No  71-4,  September  1971.  245 
P- 

Descriptors:  'Fish  farming,  'Aquiculture,  *Mol- 
lusks,  'Crustaceans,  Fish  management,  Environ- 
mental effects.  Sediments,  Impoundments,  Reser- 
voirs, Ponds. 
Identifiers:  'Aquaculture,  'Mariculture. 

Aquaculture,  the  cultivation  of  aquatic  organisms, 
deals  with  the  culture  of  salt  water  fish,  freshwater 
fish,  mollusks,  and  crustaceans  in  ponds,  im- 
poundments, and  in  the  case  of  mollusks,  in  open 
bays  and  seas.  The  basic  orientation  of  the  bibliog- 
raphy is  biological  and  technical  with  the  selection 
of  foreign  references  limited  to  those  pertinent  to 
similar  geographical,  climatic,  and  consumer  food 
preference  conditions.  787  references  are  cited  by 
author  alphabetically  under  three  broad  areas  of: 
culture  of  marine  and  fresh  water  fishes, 
crustaceans,  and  mollusks.  There  is  an  author 
index  and  a  permuted  title  index. 
W72-05087 


TEMPERATURE    REQUIREMENTS    OF    SAL- 
MONIDS  IN  RELATION  TO  THEHt  FEEDING, 


BIOENERGETICS,  GROWTH,  AN 

BEHAVIOR. 

Oregon  State  Univ.,  Corvallis.  Water  Resouro 
Research  Inst. 

Available  from  the  National  Technical  Inform 
tion  Service  as  PB-207-137,  $3.00  in  paper  cop 
$0.95  in  microfiche.  Summary  Progress  Repot 
January  1,  1972.  23  p.  8  fig,  2  tab.  OWRR  B-01 
ORE  ( 1 )  and  B-027-ORE  (1 ). 

Descriptors:  Heated  water,  Fish  reproductioi 
Temperature,  Aquatic  life,  Chinook  salmo. 
Model  studies.  Trout,  Salmon,  Water  qualit 
Geothermal  studies. 

Laboratory  studies  are  designed  to  define,  . 
terms  of  food  consumption,  bioenergetics,  ar 
growth  of  fish,  the  temperature  conditions 
which  fish  can  adapt  physiologically.  The  mod 
stream  studies  simulate  conditions  of  elevate 
temperature  to  which  fish  and  other  organisn 
may  be  exposed  in  natural  streams.  The  stream  e. 
periments  are  designed  to  evaluate— the  effects  < 
a  modified  temperature  regime  on  importai 
ecological  relationships  in  an  aquatic  communit 
Evaluations  were  made  on  the  basis  of  different 
in  the  behavior,  food  relations,  growth,  ar 
production  of  salmon,  and  differences  in  tr 
abundance  of  plants  and  invertebrates  in  a  heate 
and  a  control  stream.  Phase  I  of  the  study,  te 
minated  in  July,  1971,  examined  the  effects  » 
elevated  temperature  on  juvenile  coho  salmo 
During  Phase  II  model  stream  and  laboratory  sti 
dies  will  evaluate  the  response  of  juvenile  chinoc 
salmon,  Oncorhynchus  tshawytscha,  to  elevate, 
temperatures.  Laboratory  studies  with  juvenL 
steelhead  trout,  Salmo  gairdneri,  will  permit  con 
parison  of  the  temperature  response  of  this  specit 
with  that  of  the  Pacific  salmon. 
W72-05090 


THE  MILL  RIVER  AND  ITS  FLOODPLAIN  P* 
NORTHAMPTON  AND  WILLIAMSBURC 
MASS.:  A  STUDY  OF  THE  VASCULAR  PLAN- 
FLORA,  VEGETATION,  AND  THE  PRESENT 
OF  THE  BACTERIAL  FAMDLY  PSEUDOMON* 
-DACEAE  IN  RELATION  TO  PATTERNS  O 
LAND  US  E, 

Massachusetts  Univ.,  Amherst.  Water  Resource 
Research  Center. 

Elizabeth  D.  Robinton,  and  C.  John  Burk. 
Available  from  the  National  Technical  Informs 
tion  Service  as  PB-207  127,  $3.00  in  paper  copy 
$0.95  in  microfiche.  Massachusetts  Wate 
Resources  Research  Center,  Amherst,  Completio 
Report  72^».  72  p,  3  fig,  11  tab,  13  ref.  OWRR  A 
026-MASS(l). 

Descriptors:  'Pseudomonas,  Pollution  abatement 
'Land  use.  Succession,  'California,  'Floodplains 
Massachusetts,  Water  pollution  effects,  Aquati 
plants,  Industrial  wastes,  'Marsh  plants. 
Identifiers:  'Mill  River  (Mass),  Diversity,  Mai 
silea  quadrifolia,  Leersia  oryzoides. 

The  Mill  River,  a  stream  about  fifteen  miles  i 
length,  located  in  Northampton  and  Williamsburg 
Massachusetts,  has  been  subjected  since  1654  t^ 
disturbance  by  pollution,  relocations  of  the  chart 
nel,  and  impoundment  for  industrial  purpose? 
Vascular  plant  communities  in  down-strean 
marshes  possessed  lower  species  richness  an* 
diversity  and  greater  amounts  of  unoccupied  sub 
stratum  than  those  in  upstream,  less  disturbed 
marshes.  The  invasion  of  the  lower  marshes  bl 
Marsilea  quadrifolia  L.  during  a  period  of  heav} 
pollution  was  observed.  Leersia  oryzoides  (L. 
Sw.,  the  only  species  found  in  all  zones  of  al 
marshes,  was  dominant  in  early  stages  of  flood 
plain  succession.  An  inventory  of  the  summe 
flora  of  more  than  275  species  of  vascular  plant 
within  the  river  and  its  floodplain  is  included 
Fluorescent  strains  of  Pseudomonas  were  found  a 
all  sampling  stations  and  comprise  a  part  of  the  ini 
digenous  microbial  flora  of  the  stream  Pseu 
domonas  aeruginosa  (pigmented  strains  I  wen 
widely  distributed.  Coliform  organisms,  lacking  a 
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:  source,  occurred  with  high  densities  in  all 
wnstream  stations.  A  method  of  enrichment  for 
laining  Pseudomonas  species  was  devised.  Fu- 
e  studies  of  the  vegetation  and  microbial  flora 
1  indicate  the  degree  to  which  the  stream 
>system  responds  to  pollution  abatement. 
7-05092 


MAN  EXPOSURE  TO  MERCURY  FROM 
lOSANDER  EGGS  CONTAINING  METHYL 
1RCURY, 

,nd  Central  Hospital  Mariehamn  (Finland), 
er  Wahlberg,  Eeva  Karpanen,  Kurt 
ariksson,  and  Dag  Nyman. 
laMedScand.  189(3):  235-239.  1971.  Map. 
ntifiers:     Eggs,     Exposure,     Finland,     Fish, 
Dsander,     Human,     Mercury,     Mergus-Mer- 
ser,  Methyl,  Woman. 

loman  living  in  the  Aland  Islands  in  the  Baltic 
symptoms  and  signs  which  caused  suspicion 
■Ig  poisoning.  She  was  found  to  be  exposed  to 
i  and  the  Hg  was  traced  to  goosander  (Mergus 
ganser)  eggs  which  she  had  consumed  every 
r.  Goosander  eggs,  36  in  all,  were  collected 
n  various  parts  of  the  islands,  and  were  found 
ontain  between  0.3  and  3.5  mg/kg  of  Hg  (mean 
mg/kg).  Between  0.5  and  5.8  mg/kg  was  found 
he  whites  (mean  1 .9)  and  between  0.2  and  1 .8 
kg  in  the  yolks  (mean  0.7  mg/kg).  The  main 
t  of  the  Hg  (mean  78%  of  the  total  Hg)  was  in 
form  of  methyl  mercury.  The  mean  weight  of 
eggs  without  shell  was  71.1  g.  The  fish  in  the 
ers  of  the  Aland  Islands  contain  only  negligible 
>unts  of  Hg,  whereas  the  fish  in  the  birds' 
ter  quarters  (the  Danish  sounds  and  southern 
tic)  were  contaminated  with  this  metal.  The 
Is  are  contaminated  in  their  winter  quarters  and 
y  the  Hg  to  their  summer  quarters,  where  con- 
inated  eggs  are  consumed  by  the  inhabitants, 
i  is  probably  the  1st  report  of  migratory  birds 
ying  pollutants  from  their  winter  quarters  and 
sing  risk  of  human  exposure  to  the  pollutant  in 
summer  quarters— Copyright  1971,  Biological 
tracts,  Inc. 
J-05114 


:teriology  OF  MANGANESE  NODULES: 
jffect  of  hydrostatic  pressure  on 
:terial  oxidation  of  mnii  and 
)uction  of  mn02, 

sselaer  Polytechnic  Inst.,  Troy,  N.Y. 
-.  Ehrlich. 

1  Microbiol.  21  (2):  306-310.  1971. 
itifiers:  Arthrobacter,  Bacillus,  Bacterial,  Bac- 
)logy,  Hydrostatic,  Manganese,  Nodules,  Ox- 
ion,  Oxide,  Pressure,  Reduction. 

as  experimentally  demonstrated  that  2  strains 
irthrobacter  37,  one  growing  at  25  C  and  the 
•t  at  5  C,  could  catalyze  Mnll  oxidation  at 
rostatic  pressures  well  in  excess  of  the  pres- 
encountered  by  the  parent  culture  in  its 
inal  habitat  in  the  ocean  (80  atm)  (at- 
pheres).  The  strain  growth  at  5  C  showed  an 
ease  in  temperature  optimum  for  manganese 
lation  with  increase  in  pressure.  It  was  likewise 
irimentally  shown  that  induced  Bacillus  29 
lout  added  ferricyanide  and  uninduced  Bacil- 
29  with  added  ferricyanide  could  catalyze 
)2  reduction  at  hydrostatic  pressures  in  excess 
le  pressure  encountered  by  this  organism  in  its 
inal  habitat  (187  atm).  The  uninduced  Bacillus 
in  the  presence  of  ferricyanide,  was  active 
•  a  wider  range  of  pressures  (1  to  1000  atm) 
the  induced  Bacillus  29  in  the  absence  of  fer- 
snide  (1  to  467  atm).  At  corresponding  pres- 
s,  the  uninduced  culture  was  also  considerably 
e  active  than  the  induced  culture.  Special 
niques  were  developed  for  measuring  Mnll 
izing  and  Mn02-reducing  activity  under  pres- 
•-Copyright  1971,  Biological  Abstracts,  Inc. 
1-05129 


CLUSTER  ANALYSIS  OF  NON-INSECT 
MACRO-INVERTEBRATES  OF  THE  UPPER 
POTOMAC  RIVER, 

Kansas  Univ.,  Lawrence.  Dept.  of  Geography. 
Roger  L.  Kaesler,  John  Caims,  Jr.,  and  John  M. 
Bates. 

Hydrobiologia.  37(2):  173-181. 1971.  nius. 
Identifiers:   Algal,  Cluster,   Fish,  Insect,  Inver- 
tebrates,   Macro,    Non-Insect,   Potomac,    River, 
Species,  Protozoan. 

A  series  of  limnological  surveys  carried  out  from 
1956  until  1965  were  made  in  the  vicinity  of  the 
Dickerson  Plant  of  the  Potomac  Electric  Power 
Company  by  the  Limnology  Department  of  the 
Academy  of  Natural  Sciences  of  Philadelphia. 
These  surveys  were  made  at  various  stages  of 
growth  of  the  power  station  and  at  high  and  low 
water  levels  of  the  river.  Cluster  analyses  were 
made  of  the  non-insect  macro-invertebrates  in 
order  to  provide  a  rapid  and  explicit  means  of 
analyzing  the  data,  particularly  relationships 
among  aggregations  of  species.  On  the  basis  of  the 
cluster  analysis  of  data  on  occurrence  and  dis- 
tribution of  non-insect  macro-invertebrates,  no 
changes  in  the  environment  of  the  Upper  Potomac 
River  can  be  ascribed  to  the  operation  of  the 
Dickerson  Plant  of  the  Potomac  Electric  Power 
Company.  This  conclusion  agrees  with  the  other 
results  obtained  by  analyses  of  protozoan,  algal, 
fish,  and  insect  species.  Jaccard  coefficients 
among  aggregates  of  the  invertebrates  included  in 
this  study  are  generally  higher  than  those  for  the 
other  groups  of  organisms  studied  except  for  fish. 
This  may  be  the  result  of  high  tolerance  of  some  of 
the  species  to  a  wide  range  of  environmental  con- 
ditions—Copyright 1971,  Biological  Abstracts, 
Inc. 
W72-05134 


PHENYLMERCURIC  ACETATE:  METABOLIC 
CONVERSION  BY  MICROORGANISMS, 

Wisconsin  Univ.,  Madison.  Dept.  of  Entomology. 

Fumio  Matsumura,  Yoshiko  Gotoh,  and  G. 

Mallory  Boush. 

Science   (Washington).    173   (3991):   49-51.   Illus. 

1971. 

Identifiers:      Acetate,      Conversion,      Mercuric, 

Metabolic,  Microorganisms,  Phenyl. 

Phenylmercuric  acetate,  an  organomercurial  used 
as  a  fungicide  and  slimicide,  was  quickly 
metabolized  by  soil  and  aquatic  microorganisms. 
A  major  metabolic  product  was  diphenylmercury. 
A  methylmercury  derivative  was  not  found  among 
the  microbial  metabolic  products  of  phenylmercu- 
ric acetate. -Copy right  1971,  Biological  Abstracts, 
Inc. 
W72-05138 


DISTRIBUTION  OF  HETEROTROPHIC  BAC- 
TERIA AND  THEIR  POSSIBLE  ROLE  IN  THE 
MINERALIZATION  OF  ORGANIC  MATTER  IN 
YUNO-KO,  A  MESOTROPHIC  LAKE, 

Tokyo  Metropolitan  Univ.  (Japan). 
Yasuhiko,  Tezuka. 

Jap  J  Ecol.  20  (4):  151-158.  1970.  Illus.  Map. 
Identifiers:  Bacteria,  Distribution,  Heterotrophic, 
Japan,   Lake,  Matter,   Mesotrophic,   Mineraliza- 
tion, Organic,  Phyto,  Plankton,  Yuno-Ko. 

Vertical  distribution  of  heterotrophic  bacteria  in 
the  water  body  of  Lake  Yuno-ko  showed  a  clear 
seasonal  variation;  during  the  summer  stagnation 
period,  the  number  of  heterotrophic  bacteria  was 
larger  in  the  upper  than  in  the  lower  layer,  while 
during  the  circulation  period,  it  was  uniformly  dis- 
tributed. Total  plankton  respiration  measured  with 
concentrated  plankton  gave  the  highest  value  (3.1 1 
g  02/m2/day)  in  Aug.  and  the  lowest  (0.47  g)  in 
Feb.  During  the  circulation  period,  total  plankton 
respiration  was  uniform  vertically,  while  during 
the  stagnation  period,  it  was  higher  in  the  upper 
layer.  Respiration  rate  of  the  bacterial  population 
in  the  lake  water  was  calculated  on  the  basis  of  the 
data  on  the  number  of  bacteria  and  the  respiratory 
activity  of  1  bacterial  cell,  which  was  determined 


with  separated  and  concentrated  bacterial  popula- 
tion. Percentage  contribution  of  the  bacteria] 
respiration  to  the  total  plankton  respiration  was 
estimated  as  only  3  to  7.  It  is  suggested  that  bac- 
teria might  play  a  minor  role  in  the  mineralization 
process  occurring  in  the  water  body.  The  major 
agents  participating  in  this  process  could  be  the 
phyto-  and/or  zooplankton.  Organic  matter  loss 
from  the  lake  water  by  the  precipitation  of  particu- 
late matter  appeared  to  be  small,  largely  attributed 
to  plankton  respiration  in  the  warmer  season  and 
to  the  outflowing  river  in  the  colder  season. - 
Copyright  1971 ,  Biological  Abstracts,  Inc. 
W72-05160 


MICROBIOLOGICAL  STUDIES  ON  NIGROGEN 
CYCLE  IN  AQUATIC  ENVIRONMENTS:  I.  EF- 
FECT OF  OXYGEN  TENSION  ON 
MICROFLORA  AND         BALANCE  OF 

NITROGENEOUS   COMPOUNDS   IN   THE   EX- 
PERIMENTAL AQUARIUM. 
Kyoto  Univ.  (Japan).  Research  Inst,  for  Food 
Science. 

Akira,  Kawai,  Motohiko,  Sugiyama,  Ryoji 
Shiozaki,  and  Isao  Sugahara. 
Mem  Res  Inst  Food  Kyoto  Univ.  32.  7-15.  1971.  Il- 
lus. 

Identifiers:  Aquarium,  Aquatic,  Bacteria, 
Balance,  Compounds,  Cycle,  Environments, 
Flora,  Micro,  Microbiological,  Nitrogen, 
Nitrogenous,  Oxygen,  Tension. 

Using  experimental  aquaria,  the  metabolic  pattern 
of  nitrogenous  compounds  and  the  standing  crops 
of  bacteria  which  are  responsible  for  N  cycle  in 
aquatic  environments  were  studied  under  different 
02  supplies.  In  the  water  in  which  dissolved  ox- 
ygen (DO)  is  sufficient,  organic  N  is  metabolized 
mostly  in  the  form  of  nitrate,  while  the  accumula- 
tion of  ammonia  occurs  in  the  water  with  low  02 
tension.  This  may  be  attributed  to  the  fact  that  the 
lower  the  DO  in  water,  the  smaller  the  standing 
crop  of  nitrifying  bacteria.  No  essential  difference 
was  found  in  sea  water  and  freshwater  aquaria. ~ 
Copyright  1971 ,  Biological  Abstracts,  Inc. 
W72-05164 


ECOLOGICAL  OBSERVATIONS  ON  THE  AL- 
TERATIONS IN  THE  LAKE  BIOCENOSIS  OF 
TOVEL  LAKE  (TRENTINO),  (IN  ITALIAN), 

Al vise,  Vittori. 

Stud  Trentini  Sci  Nat  Sex  B  Biol.  46  (2):  267-281. 

1969.  IUus.  Map.  English  summary. 

Identifiers:   Alterations,    Biocenosis,   Ecological, 

Glenodinium-Sanguineum,    Italy,    Lake,    Tovel, 

Trentino. 

Data  collected  between  1966  and  1969  indicated 
hydrobiological  alterations  of  the  lake  affected,  in 
particular,  the  alga  Glenodinium  sanguineum,  the 
organism  responsible  for  the  characteristic 
reddening  of  the  water  of  Lake  Tovel. -Copyright 
1971 ,  Biological  Abstracts,  Inc. 
W72-05165 


A  STUDY  OF  THE  VARIATION  OF  WATER 
LEVEL  AND  MINERALIZATION  OF  THE 
GROUND  WATER  IN  THE  DANUBE 
DRAINAGE  AREA  'BOIANU-STICLENAU'  (IN 
RUMANIAN), 

Institutul  Agronomic,  Bucharest  (Rumania). 
I.  Plesa,  G.  Florescu,  A.  Oblocinschi,  I.  Birnaure, 
and  M.  Paunet. 

Lucrari  Stiint  Inst  Agron  N  Balcescu  Ser  A.  12:  A 
study  on  the  early  effects  of  the  damming  of  the 
Danube  indicated  no  apparent  deleterious  effects 
on  the  mineral  concentration  balance  of  the  waters 
and  on  the  yield  of  corn  in  the  affected  area  in  rela- 
tion to  the  increased  water  table.-Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-05169 
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Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5C — Effects  of  Pollution 


STERILIZATION  OF  THE  TESTICLES  OF  GUP- 
PIES  BY  MEANS  OF  NON-LETHAL  DOSES  OF 
PARATHION  (IN  FRENCH), 

Station  Centrale  de  Physiolgie  Animale,  Jouy-en- 

Josas  (France). 

R.  Billard. 

Ann  Hydrobiol.  1  (1):  91-99.  1970.  Dlus.  English 

summary. 

Identifiers:  Doses,         Fishery,         Gup  pies, 

Hypophysectomy,         Indicator,         Non-Lethal, 

Parathion,    Pesticides,    Pollution,     Sterilization, 

Testicles. 

Young  immature  guppies  and  adult  males  are 
treated  in  dilute  parathion,  at  doses  of  0.01,0.1,1 
and  10  ppm.  At  the  10  ppm  d,  fish  die  within  a  few 
hours.  Other  concentrations  do  not  cause  a  high 
mortality  rate  or  alter  spermatogenesis  if  the  expo- 
sure time  is  short  (6  days).  On  the  contrary,  if  the 
fish  remains  in  parathion  over  a  prolonged  period 
(40  days),  there  is  a  marked  inhibition  of  sper- 
matogenesis, expressed  by  a  decrease  in  the 
number  of  germinal  cells  which  is  greater,  the 
higher  the  dose  of  parathion.  Results  are  similar  to 
those  obtained  after  hypophysectomy,  which  in- 
dicates that  parathion  may  play  a  role  in  the 
gonadotropic  factors.  These  results  confirm  the 
necessity  to  define  pesticide  doses  supportable  in 
water,  not  using  TLM  (Median-tolerance  limits) 
but  various  criteria  including  gametogenesis.- 
Copyright  1971,  Biological  Abstracts,  Inc. 
W72-05191 


OBSERVATIONS  ON  THE  PLANKTON  OF  THE 
PORT  OF  CIVITAVECCHIA,  (IN  ITALIAN), 

Rome  Univ.  (Italy).  Institute  di  Zoologia. 
Dino  Levi. 

Pubbl  Sta  Zool  Napoli.  37  (3):  421-433.  1969.  Dlus. 
English  summary. 

Identifiers:  Civitavecchia,  Copepod,  Italy,  Plank- 
ton, Pollution,  Port. 

A  preliminary  investigation  was  made  on  both 
structure  of  the  zooplankton  population  and  pri- 
mary productivity  of  the  port  of  Civitavecchia  dur- 
ing Sept.  1967-Aug.  1968.  An  autogenic  copepod 
community  is  emphasized  and  the  values  of  prima- 
ry productivity  are  constantly  low.  Embayment 
state  and  pollution  seem  to  influence  the  observed 
data.-Copyright  1971,  Biological  Abstracts,  Inc. 
W72-05196 


THERMAL  ADDITION  STUDIES  OF  THE 
CRYSTAL  RIVER  STREAM  ELECTRIC  STA- 
TION, 

Fla.  Dep.  Natl.  Res.  Mar.  Res.  Lab.,  St.  Peter- 
sburg. 

Churchill  B.  Grimes. 

Fla  Dep  Natur  Resour  Mar  Res  Lab  Prof  Pap  Ser. 
11:  1-53.  1971.  Illus.  Map. 

Identifiers:  Bairdiella-Chrysura,  Crystal,  Diversi- 
ty, Electric,  Florida,  Index,  Lagodon-Rhom- 
boides,  Opsanus-Beta,  Orthopristis-Chrysopterus, 
Oyster,  River,  Station,  Steam,  Thermal. 

A  field  investigation  was  made  throughout  1969  to 
determine  the  ecological  effects  of  hot  water 
discharge  by  a  steam  electric  generating  plant  in 
Crystal  River,  Florida.  Temperature  monitoring 
revealed  the  occasional  existence  of  inverse  ther- 
mal stratification  in  the  discharge  area  apparently 
due  to  the  greater  salinity  of  intake  waters.  Trawl 
sampling  disclosed  that  only  shallow  inshore  areas 
near  the  discharge  were  thermally  affected. 
Abundance  of  fishes  at  all  shallow  stations  was 
greatest  during  spring  and  fall,  but  decreased  in 
summer.  In  winter  these  stations  were  nearly  bar- 
ren. Comparison  of  data  from  affected  vs.  nonaf- 
fected  trawl  stations  revealed  greater  abundance 
of  fishes  during  late  fall  and  early  winter  at  af- 
fected stations  but  no  large  differences  during 
other  seasons.  (Non-affected  station  abundance 
was  a  maximum  of  60  in  spring,  a  minimum  of  20 
in  summer,  a  maximum  of  85  in  fall,  and  4  in  Dec; 
affected  station  abundance  was  a  maximum  of  59 
in  spring,  a  minimum  of  21  in  summer,  a  maximum 
of  138  in  fall,  and  65  in  Dec).  Shallow  affected  sta- 


tions also  possessed  the  greatest  species 
abundance  during  late  fall  and  early  winter.  Non- 
affected  station  species  abundance  was  a  max- 
imum of  8  in  fall  and  2  in  Dec;  affected  station  spe- 
cies abundance  was  a  maximum  of  10  in  fall  and  10 
in  Dec).  Winter  warm  temperatures,  surface  and 
bottom,  at  non-affected  shallow  stations  were 
14.3-14.6  C  (57.7-58.3  F)  and  14.0-15.8  (57.2-58.6  F) 
as  compared  to  14.3-15.5  C  (57.7-60.4  F)  and  14.3- 
16.5  C  (57.7-62.2  F)  surface  and  bottom  at  shallow 
affected  stations.  The  linear  regression  of  the  an- 
nual growth  (mean  standard  length  vs.  time)  of  age 
0  Bairdiella  chrysura  (Lacepede),  Lagodon  rhom- 
boides  (Linnaeus),  and  Orthopristis  chrysopterus 
(Linnaeus)  collected  at  affected  and  nonaffected 
stations  was  calculated.  Statistical  comparison  of 
the  coefficients  of  regression  (affected  vs.  nonaf- 
fected) revealed  no  significant  differences  in  an- 
nual growth  increments  within  any  of  the  3  spe- 
cies. Standard  length  frequency  plots  of  the  same 
fishes  revealed  no  differences  in  spawning  time  or 
age  composition  of  the  demes  from  affected  vs. 
nonaffected  areas.  Comparison  of  the  relative 
abundance  of  O.  chrysopterus,  B.  chrysura,  L. 
rhomboides,  and  Opsanus  beta  (Goode  and  Bean) 
from  affected  and  nonaffected  stations  revealed 
no  significant  changes  in  relative  species 
abundance.  The  diversity  index  (S-l)/lnN  was 
used  to  compare  species  diversity  of  fishes  at  sta- 
tions of  increasing  distance  from  the  point  of 
discharge.  Slight  shifts  in  diversity  toward  the 
discharge  in  winter  and  away  in  summer  were 
noted.  Trace  metals  analysis  of  oyster  meats  from 
the  discharge  and  intake  canals  revealed  substan- 
tial increases  of  Cu  and  Zn  in  discharge  canal 
oysters.  These  increases  are  believed  related  to  in- 
creased ion  presence  in  discharge  waters  as  well  as 
increased  water  temperature.— Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-05201 


AN  ANALYSIS  OF  THE  FAUNA  OF  HUMIC 
LAKES  WITH  RESPECT  TO  THEIR  TYPOLO- 
GY, (IN  RUSSIAN), 

Gosudarstvennyi  Nauchno-Issledvatelskii  Institut 

Ozernogo    i    Rechnogo    Rybnogo    Khozyaistva, 

Leningrad  (USSR). 

A.  A.  Salazkin. 

Zool  Zh.  50(2):  173-183.  1971.  English  summary. 

Identifiers:   Fauna,  Fish,  Humic,  Invertebrates, 

Lakes,  pH,  Typology. 

The  classification  of  lakes  by  trophic  types  is 
based  on  the  ratio  of  02  content  in  winter  to  its 
content  in  summer.  The  humification  of  water 
bodies  exerts  no  marked  influence  on  the  fauna. 
The  differences  observed  are  insignificant  and  un- 
reliable. The  use  of  this  index  as  a  typological 
criterion  is  not  practical.  The  fauna  composition 
is,  to  a  great  extent,  determined  by  the  environ- 
mental pH.  Since  pH  value  is  low,  the  species 
composition  of  invertebrates  and  fishes  is  poor. 
Nine  types  of  lakes  are  proposed:  oligotrophic 
neutral-alkaline;  oligo-,  meso-  and  polyacidic; 
mesotrophic  neutral-alkaline,  oligo-  and  meso- 
acidic;  eutrophic  neutral-alkaline  and  oligoacidic- 
Copyright  1971 ,  Biological  Abstracts,  Inc. 
W72-05206 


IANULA:  AN  ACCOUNT  OF  THE  HISTORY 
AND  DEVELOPMENT  OF  THE  LAGO  DI  MON- 
TEROSI,  LATIUM,  ITALY:  Vffl.  THE  FOSSIL 
FLORA  AND  FAUNA  (OTHER  THAN 
SDLICEOUS  FOSSILS,  POLLEN,  AND 
CHmONOMH)  HEAD  CAPSULES), 
Academy  of  Natural  Sciences  of  Philadelphia,  Pa. 
Clyde  E.  Goulden. 

Trans  Amer  Phil  Soc  60  (Part  4):  102-1 11.  1970.  Il- 
lus. 

Identifiers:  Bosmina-Longirostris,  Capsules, 
Chironomid,  Development,  Di,  Fauna,  Flora,  Fos- 
sil, Fossils,  Head,  History,  Ianula,  Italy,  Lago, 
Latium,  Leydigia-Acanthocercoides,  Leydigia- 
Leydigi,  Monterosi,  Pediastrum-Simplex,  Pollen, 
Siliceous. 


The  early  biotic  history  of  Lago  di  Monterosi  w 
characterized  by  an  initial  development  of  an  i 
productive  littoral  community  followed  by  a  ve 
long  interval,  approximately  22,000  yr,  of  e 
tremely  low  productivity  when  most  plant  a 
animal  microfossils  were  rare  or  absent  in  the  se< 
ment.  This  period  ended  abruptly  as  a  result  of  c 
rural  disturbances  (some  2300  to  2500  yr  ago)  tl 
initiated  the  development  of  large  populations 
blue-green  algae,  chydorid  Cladocera,  and  midgi 
This  highly  eutrophic  environment  was  relative 
short-termed  and  was  replaced  by  a  less  eutropl 
phase,  dominated  by  Pediastrum  and  t 
cladoceran;  Bosmina  longirostris.  Populatio 
representing  the  latter  biota  gradually  declined  a 
there  again  ensued  a  rather  long  interval  in  t 
sediment  of  relatively  low  microfossil  populatior 
A  2nd  major  cultural  disturbance  began  sometir 
in  the  10th  or  1 1th  century,  causing  a  renewed  e 
pansion  of  the  biota  with  P.  simplex,  B.  longirc 
tris,  and  the  2  limnicole  chydorids,  Leydif 
leydigi  and  L.  acanthocercoides,  as  the  domina 
forms.  Although  the  intensity  of  cultui 
disturbances  later  decreased,  as  seen  in  t 
smaller  microfossil  populations  above  23  cm,  I 
same  organisms  continued  to  dominate  the  bio' 
However,  in  recent  years  the  lake  has  acquired 
very  different  fauna,  not  seen  in  the  sediment,  tt 
may  have  developed  as  a  result  of  a  sharp  fall 
water  level  from  8  to  5  m.  (See  also  W72-05208  ai 
W72-05209)-Copyright  1971,  Biological  A 
s tracts.  Inc. 
W72-05207 


IANULA:  AN  ACCOUNT  OF  THE  H1STOB 
AND  DEVELOPMENT  OF  THE  LAGO  DI  MO 
TEROSI,  LATIUM,  ITALY:  IV.  PRESEN 
ECOLOGICAL  CONDITIONS  IN  THE  LAKE, 

Institute  di  Zoologia.  Rome  Univ.  (Italy). 
Emilia  Stella,  and  Fiorenza  Marfaritora. 
Trans  Amer  Phil  Soc.  60  (Part  4):  17-25. 1970.  Dlu 
Identifiers:  Asplanchna-Priodonta,  Ceratiu. 
Chaoborus,  Daphnia-Rosea,  Dcvelopmei 
Ecological,  Eudiaptomus- Vulgaris.  Fish,  Histoi 
Ianula,  Italy,  Keratella-Quadrata,  Lago-Di-Mo 
terosi,  Lake,  Latium,  Microcystis,  Pedalia-Mir 
Volvox. 

The  observations  carried  out  monthly  from  winte 
1964,  to  spring,  1965,  outline  a  tentative  picture . 
the  present  characteristics  of  the  population 
Since  the  basin  has  a  pond-lake  character,  it  give 
rise  to  a  quantitatively  abundant  zooplanktc 
which  is  poor  from  the  qualitative  point  of  view  . 
far  as  Entomostraca  are  concerned.  Tl 
heleoplanktonic  species  prevail  over  the  eulir 
netic  ones.  The  ecological  situation  is  unstable  ar 
reveals  remarkable  temperature  range,  variatioi 
of  the  lake  levels  and  chemical  composition  of  tl 
waters.  However,  owing  to  the  lake's  isolation, 
rather  good  equilibrium  is  kept  in  the  lake  betwet 
nutrient  substances  and  phytoplankton-zooplan. 
ton.  The  benthic  biocoenosis  shows  a  structure  d> 
pending  on  both  the  nature  of  the  substrata  and  tl 
shallowness  of  the  basin;  the  organisms  of  tl 
vegetation  and  of  the  bottom  sediments  prevai 
while  those  of  gravelly  and  stony  bottoms  ai 
lacking.  The  structure  of  the  populations  allow 
comment  on  the  trophic  condition  of  the  lake.  Tl 
phytoplankton  presents  a  dominant  association  < 
Dinophycaeae,  Chlorophyceae,  Myxophycaea' 
with  water  blooms  of  Microcystis  in  autumn,  < 
Volvox  in  spring,  and  of  Ceratium  and  filamentoi 
algae  in  summer.  Diatoms  are  scarce.  Tt 
zooplankton  is  represented  by  Daphnia  rosea,  Ei 
diaptomus  vulgaris,  Keratella  quadrata,  A^ 
planchna  priodonta  and  Pedalia  mira.  On  the  bo 
torn  Chaoborus  is  present.  The  annual  productic 
of  fish  is  considerable,  almost  half  a  quintal  p< 
hectare,  and  does  not  undergo  any  deteriorauc 
because  fishing  is  private.  Such  data,  according ' 
recent  classifications  of  pond  typology  (Wurt: 
1958),  show  a  mesotrophic  condition  with  a  tei 
dency  towards  eutrophy.  The  02  values  so  far  di 
tected  would  confirm  such  an  assumption; 
would  be  supported  by  a  more  careful  test  of  bot 
the  physiochemical  composition  of  the  waters  an 
the  nature  of  the  bottom  sediments.  These  latte 
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fact,  are  probably  the  sole  elements  of  stability 
a  pond-lake  habitat  such  as  that  of  Lago  di  Mon- 
rosi  (See  also  W72-05207  and  W72-05209)-- 
Dpyright  1971 ,  Biological  Abstracts,  Inc. 

72-05208 


,NULA:  AN  ACCOUNT  OF  THE  HISTORY 
TO  DEVELOPMENT  OF  THE  LAGO  DI  MON- 
2ROSI,  LATIUM,  ITALY:  XHI.  THE  HISTO- 
ID OF  THE  LAKE:  A  SYNTHESIS, 

lie  Univ.,  New  Haven,  Conn.  Dept.  of  Biology. 

E.  Hutchinson,  and  Ursula  Cowgill. 

ans  Amer  Phil  Soc.  60  (Part  4):  163-170.  1970.  E- 

sntifiers:  Development,  History,  Ianula,  Italy, 
go-Di-Monterosi,  Lake,  Latium,  Synthesis. 

#ill  be  apparent  that  the  history  of  Lago  di  Mon- 
osi  gives  almost  no  support  to  any  theory  of  in- 
itable  development  of  a  lake  from  an 
gotrophic  to  eutrophic  condition  as  is  implied 
instance  in  the  writings  of  Thienemann  (1925) 
i  as  has  been  suggested  in  a  more  detailed  form 
Hutchinson  and  Wollack  (1940).  Only  at  the  top 
B3  (stratigraphic  period)  and  then  at  a  time 
en  some  human  disturbance  cannot  be  ruled 
i,  is  there  any  hint  of  an  inevitable  progression 
Yards  a  more  productive  state.  Apart  from  this 
■y  doubtful  qualification,  all  the  changes  in  the 
e  seem  to  involve  determinant  changes  in  the 
e  basin.  Whether  this  would  be  true  of  a  deeper 
e  in  comparable  circumstances  remains  to  be 
estigated.  (See  also  W72-05207  and  W72- 
08)-Copyright  1971 ,  Biological  Abstracts,  Inc. 
2-05209 


■1NOLOGICAL  STUDIES  IN  BELGIUM:  VI. 
E  MEANDERS  OF  THE  DURME  RIVER  AT 
MME  (EAST  FLANDERS  PROVINCE), 

titut  Royal  des  Sciences  Naturelles  de 
gique,  Brussels. 

primary  bibliographic  entry  see  Field  05A. 
2-05210 


1NOLOGICAL  STUDIES  IN  BELGHJM:  VII. 

0  PONDS  AT  NOTMEIR  (ANVERS 
3VINCE).  A.  ENVIRONMENTAL  STUDY, 

itut     Royal     des     Sciences     Naturelles     de 
gique,  Brussels, 
'an  Meel. 

1  Inst  Roy  Sci  Natur  Belg.  47  (1 1):  1-76.  1971 .  II- 

ltifiers:  Algae,  Anvers,  Belgium,  Chlorophyll, 
ironmental,  Limnological,  Minerals,  Notmeir, 
to.  Plankton,  Ponds,  Province,  Zoo. 

his  first  part  of  the  study  of  2  ponds  at  Not- 
r,  covering  a  1-yr  period  (it  was  not  possible  to 
y  a  complete  cycle)  with  weekly  observations, 
:r  temperature,  pH,  alkalinity,  dissolves  02 
its  saturation,  ammonia,  nitrates,  phosphates, 
ates,  carbohydrates,  organic  matter  (oxidiza- 
y)  and  chlorophylls  a,  b  and  c  were  studied.  In 
r  to  localize  biological  decalcification,  the  al- 
le  and  Ca  reserve  was  determined  for  crude 
filtered  water.  The  N  cycle,  with  its  variations 
ng  the  year,  was  also  studied.  A  relationship 
found  between  the  various  algae  orders  and 
:oncentrations  of  the  3  chlorophylls  a,  b,  and 
onsidered  separately.  The  carbohydrate  and 
>lved  organic  matter  concentrations  were  also 
ied,  and  a  relationship  was  found  between 
optankton  composition  and  periodicity  and 
itions  in  these  substances,  considered  as 
oolites  of  the  algae  and  as  the  results  of  the 
olysis  of  plant  refuse.  In  each  season,  a 
Mete  analysis  of  the  ionic  balance,  as  well  as 
^terminations  mentioned  (chlorides,  sulfates, 
Na  and  K)  was  made.  All  of  the  elements 
mined  show  maximum  and  minimum  concen- 
>ns  which  correspond  more  or  less  among 
selves  and  the  presence  or  absence  of  varia- 
imounts  of  phytoplankton.  The  influence  of 
lankton  was  considered  in  toto.  The  amount 
itritive  substances  showed  these  waters  have 
;h  degree  of  eutrophication.  (See  also  W72- 
S)-Copyright  1971,  Biological  Abstracts,  Inc. 


W72-05214 


LIMNOLOGICAL  STUDIES  IN  BELGIUM:  VH. 
TWO  PONDS  AT  NOTMEIR  (ANVERS 
PROVINCE):  B.  PHYTOPLANKTONIC  CON- 
SIDERATIONS. C.  CONCLUSIONS, 

Institut     Royal     des     Sciences     Naturelles     de 
Belgique,  Brussels. 
L.  Van  Meel. 

BullInstRoy  Sci  Natur  Belg.  47(12):  1-48.  1971.11- 
lus. 

Identifiers:  Anvers,  B,  Bacillariophyta,  Belgium, 
C,  Chlorophyll,  Chlorophyta,  Chrysophyta,  Con- 
clusions, Cyanophyta,  Limnological,  Minerals, 
Notmeir,  Phyto,  Planktonic,  Ponds,  Province, 
Species. 

In  this  2nd  part  of  the  study  on  2  ponds  at  Not- 
meir, the  general  characteristics  of  the 
phytoplankton,  comprising  78  spp.  were  studied. 
Bacillariophyceae  and  Chlorophyta  were  prepon- 
derant in  the  composition  of  the  population.  In 
Pond  A  (74  spp.)  the  local  flora  was  made  up 
mainly  of  Chrysophyta  (Dinobryon),  Bacil- 
lariophyceae (Asterionella)  and  Chlorophyta 
(Scenedesmus).  In  Pond  B  (29  spp.),  the  local  flora 
was  composed  mainly  of  Cyanophyta,  Bacil- 
larioophceae  and  Chlorophyta.  In  Pond  A,  Cen- 
tronella  reichelti,  a  diatom,  was  also  found, 
probably  for  the  1st  time  in  Belgium.  The  percent- 
age composition  of  the  phytoplankton  and  its  dis- 
tribution throughout  the  year,  the  periodicity  of 
the  planktonic  species,  their  occurrence  per 
month,  the  relative  rarety  of  the  species,  and  their 
occurrence  per  season,  were  also  studied.  The 
dominant  species  include:  Microcystis  flos-aquae, 
Dinobryon  sertularia,  Synedra  acus  var.  angustis- 
sima,  Asterionella  formosa,  Peridinium  cinctum, 
Ceratium  hirundinella,  Pediastrum  boryanum| 
Pediastrum  simplex,  Coelastrum  microporum, 
Scenedesmus  quadricauda,  Straurastrum  paradox- 
urn.  Certain  relationships  between  ecological  fac- 
tors and  the  phytoplankton  were  demonstrated, 
especially  with  regard  to  the  mineral  and  organic 
substances  dissolved  in  the  water  and  the  com- 
position and  periodicity  of  the  phytoplankton  spe- 
cies. The  carbohydrates  and  the  probable  effects 
of  inhibiting  and  growth-inducing  substances  and 
the  extra-cellular  substances  excreted  by  the  algae 
were  also  studied.  For  both  ponds,  the 
phytoplankton  production  was  compared  to  the 
concentrations  in  N,  P,  chlorophyll  and  car- 
bohydrates. A  relationship  was  also  found 
between  the  various  algae  orders  and  families  and 
the  concentrations  of  3  chlorophylls  a,  b  and  d, 
considered  separately.  (See  also  W72-05214)-- 
Copyright  1971,  Biological  Abstracts,  Inc. 
W72-05215 


NUTRIENT  REGENERATION  FROM  DEAD 
FRESHWATER  PLANKTON, 

Aligarh  Muslim  Univ.  (India).  Dept.  of  Zoology. 
Jamil  A.  Khan,  and  A.  Qayyum  Siddiqui. 
Indian  J  Exp  Biol.  9(1):  57-59.  1971. 
Identifiers:    Carbonaceous,    Constituents,    Dead, 
Fresh,  Nutrient,  Plankton,  Regeneration. 

Decomposition  of  dead  freshwater  plankton  in 
anaerobic  conditions  was  studied.  There  was  no 
evidence  of  any  lag  phase  in  the  ammonif ication  of 
nitrogenous  fractions.  Nitrifying  activity  was  not 
observed.  Only  nitrite  was  formed  and  its  concen- 
tration increased  gradually.  Carbonaceous  con- 
stituents in  dead  plankton  were  quickly  decom- 
posed. Orthophosphate  and  silicate  were 
remineralized  slowly.  No  relationship  between  the 
regenerating  nutrients  was  discernible. -Copyright 
1971,  Biological  Abstracts,  Inc. 
W72-05219 


CHARACTERISTICS  OF  THE  EPIDEMIOLOGY 
OF  DIPHYLLOBOTHRIASIS  IN  SOME  LAKE 
AREAS  IN  BURYATIA,  (IN  RUSSIAN), 

Institute   of   Medical   Parasitology   and   Tropical 

Medicine,  Moscow  (USSR). 

A.  S.  Artamoshin. 

Med   Parasitol   Parazit   Bolezn.  40  (2):    145-150. 

1971.  English  summary. 


Identifiers:  Burbot,  Buryatia,  Diphyllobothriasis, 
Diphyllobothrium-Latum,  Epidemiology,  Human, 
Lake,  Perch,  Pike,  USSR. 

In  1968-1969,  a  foci  of  diphyllobothriasis  were  in- 
vestigated. In  the  Tsipinsky  lakes  pikes,  burbots 
and  perches  were  found  to  be  infested  with 
pleroceroids  of  Diphyllobothrium  latum.  In  the 
Baunt  lake,  12%  of  pikes  were  infested;  in  the 
Busani  lake,  30%.  In  the  same  lake,  31-38%  of  sigs 
were  infested  with  type  E  procercoids.  Among 
98  people  examined  in  1968,  13  had  diphyl- 
lobothriasis. In  the  area  of  the  Eravinsky  lakes,  D. 
latum  occurs.  In  Sosnovsky  lake,  5%  of  pikes  are 
infested  with  plerocercoids  of  D.  latum;  in  Great 
Eravna  lake,  23%.  Considering  the  comparatively 
low  infestation  rate  of  fish  with  plerocercoids  of 
D.  latum  in  the  human  population  the  rate  of 
diphyllobothriasis  is  relatively  high  in  this  region. - 
Copyright  1971,  Biological  Abstracts,  Inc. 
W72-05225 


A  HYGffiNIC  EVALUATION  OF  THE  NEW 
PLASTICIZER  TOLYLNAPHTHYLMETHANE, 

O.  I.  Voloshchenko,  and  V.  N.  Chekal'. 
Gig  Naselennykh  Mest  Resp  Mezhved  Sb.  9.  160- 
162. 1970. 

Identifiers:  Contamination,  Heat,  Hygienic,  Mam- 
mal, Methane,  Naphthyl,  New,  Plasticizer,  Tolyl, 
Toxicity. 

The  new  and  promising  polyvinylchloride 
plasticizer,  tolylnaphthylmethane  (I)  may,  when  it 
enters  sewage  water,  contaminate  inland  waters  of 
water  supplies.  Its  organoleptic  properties  and  the 
general  sanitary  conditions  of  inland  waters  in  the 
presence  of  I  and  the  toxic  properties  of  I  given 
orally  to  warm-blooded  animals  were  studied.  At  a 
concentration  of  0.96  mg/1,  I  gave  the  water  an 
odor  and  taste  rated  at  1  arbitrary  degree  but  when 
the  water  temperature  was  raised  to  60  C,  the 
threshold  went  up;  at  concentrations  of  0.1,  1.0, 
10.0,  and  100.0  ml/1, 1  had  no  effect  on  the  natural 
self-cleaning  processes  of  inland  waters.  I  was  of 
low  toxicity  for  warm-blooded  animals.  The  con- 
tent of  I  in  water  should  not  exceed  0.96  mg/1.- 
Copyright  1971,  Biological  Abstracts,  Inc 
W72-05236 


ESTABLISHING  HYGIENIC  STANDARDS  FOR 
THE  NEW  COMBINED  ANTI-MONOCOT  HER- 
BICIDE 50/30  CELATOX  IN  INLAND  WATERS, 

M.  I.  Mgzhegotskii,  and  V.  Z.  Martynyuk. 
Gig  Naselennykh  Mest  Resp  Mezhved  Sb  9  n72- 
76.  1970.  '  V 

Identifiers:  Celatox,  Fish,  Herbicide,  Hygienic, 
Inaldn,  Monocot,  New,  Standards,  Toxicity. 

A  sanitary-toxicological  characterization  is  given 
of  the  anti-monocot  herbicide  celatox  (I)  in  acute 
and  chronic  experiments  on  498  animals  and  ac- 
cording to  the  organoleptic  properties  of  water  and 
the  sanitary  condition  of  inland  waters.  The  varia- 
bles of  toxicity  were  changes  in  the  CNS,  liver 
function,  kidneys,  and  peripheral  blood,  and  also 
the  effect  of  (I)  on  fish  and  their  progeny.  (I)  is 
classified  as  having  low  toxicity.  The  picture  of 
poisoning  is  characterized  by  changes  in  the  CNS 
liver  function,  and  peripheral  blood.  Note  is  made 
of  the  general  resorptive  and  locally  irritating  ac- 
tion of  (I)  on  the  skin  and  mucous  surface  of  the 
eye,  and  of  the  danger  of  the  herbicide  for  fish  and 
its  effect  on  their  progeny.  (I)  had  some  effect  on 
the  organoleptic  and  chemical  properties  of  water. 
The  recommended  maximum  allowable  concentra- 
tion of  (I)  in  inland  waters  is  0.5  mg/l.-Convrieht 
1971 ,  Biological  Abstracts,  Inc.  8 

W72-05248 


EFFECT  OF  2  MOLLUSCICIDES  (BAY- 
LUSCIDE  AND  FRESCON)  ON  FRESH-WATER 
MUSSELS:  DREISSENA  POLYMORPHA  PAL- 
LAS, 

Facultes  Catholiques  de  Lille  (France).  Lab    of 
Marine  Biology. 
Henri  Hoestlandt. 

C  R  Hebd  Seances  Acad  Sci  Ser  D  Sci  Natur 
(Paris).  272  (14):  1912-1914.  1971.  Blus. 
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Identifiers:  Bayluscide,  Bucephalus- 

Polymorphus,  Dreissena-Polymorpha,  Fish, 
Frescon,  Fresh,  Human,  Molluscicides,  Mussels, 
Toxicity,  Vector. 

D.  polymorpha  invades  water  pipelines  of  towns 
and  factories,  greatly  diminishing  the  water  flow; 
it  is  also  the  intermediate  host  for  the  trematode 
Bucephalus  polymorphus,  which  causes  a  high 
death  rate  among  freshwater  fish.  Among  the 
many  molluscicides  tested,  2  had  a  very  toxic  ef- 
fect: Frescon  (WL  8008)  (LD50  =  0.037  x  10-6) 
and  Bayluscide  (Niclosamide)  (LD50  =  0.037  x  10- 
6).  Considering  the  life  cycle  of  mussels,  it  is  easy 
to  prevent  its  installation  in  water  pipe  systems  by 
using,  on  2  days  of  the  year  (autumn  and  spring), 
Bayluscide  doses  of  0.1  to  0.3  x  10-6,  according  to 
the  condition  of  the  water  (pH,  suspended  materi- 
al). This  is  considered  to  be  of  no  appreciable 
danger  to  humans.-Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-05249 


EXPERIMENTAL  INVESTIGATIONS  INTO 
THE  INFLUENCE  OF  SOME  ORGANIC- 
-PHOSPHORIC  INSECTICIDES  ON  THE  OX- 
YGEN CONTENT  OF  WATER,  (IN  GERMAN), 

Ingrid  Ruckert,  and  Naum  W.  Ghelberg. 

Deut  Gewaesserk  Mitt.  15  (1):  16-23.  1971.  nius. 

English  summary. 

Identifiers:       Insecticides,      Organic,      Oxygen, 

Phosphoric,  Pollution,  Toxicity. 

The  final  and  total  effect  of  some  organic- 
phosphoric  emulsified  insecticides  of  the  types 
Bromophos  (B),  Ronnel  (R),  Malathion  (M), 
Dimethoat  (D),  Ethion  (E),  and  of  the  emulsifier 
e40  in  conjunction  with  which  they  are  used,  on 
dissolved  oxygen  was  examined  according  to  con- 
ventional methods  (BOD  (Biochemical  Oxygen 
Demand)l-21  and  'immediate'  02  consumption). 
The  influence  on  the  two  basic  processes  involved 
in  the  self-purification  of  waters  (production  and 
consumption  of  02)  was  investigated  with  the  aid 
of  the  'A-Z'  test  according  to  Knopp.  Each  of  the  4 
insecticides  has  a  different  influence  on  the  'im- 
mediate' and  'bio-chemical'  02  consumption  of 
the  water  to  which  they  are  added.  The  highest 
values  for  the  'immediate'  and  'bio-chemical'  02 
consumption  were  found  with  D  and  M,  lower 
values  with  E,  and  the  lowest  with  R,  B  and  e40. 
The  5  insecticides  show  differences  in  toxicity  in 
response  to  the  2  basic  bio-chemical  reactions 
(production  and  consumption  of  oxygen),  as  far  as 
type,  intensity  and  duration  of  their  influence  is 
concerned.  Immediately  after  the  pollution  of  the 
water,  the  insecticides  B  and  R  showed  the  highest 
toxicity  with  both  basic  bio-chemical  reactions, 
followed  by  E  with  lower  toxicity,  and  D  and  M 
with  the  lowest.  Due  to  their  instability  in  hydrous 
solutions,  the  toxicity  of  the  insecticides  changes 
with  time  during  the  complicated  processes  of  the 
water's  02  balance.  M  is  the  most  stable  of  the  5, 
followed  by  D,  E,  B  and  R.  The  examined  insecti- 
cides differ  in  their  reaction  to  the  biological  com- 
position of  the  water.-Copyright  1971,  Biological 
Abstracts,  Inc. 
W72-05258 

5D.  Waste  Treatment  Processes 


THE  GROWTH  OF  PORES  IN  GRAPHITIZED 
CARBON  REACTED  WITH  CARBON  DIOXD3E, 

Colorado  Univ.,  Boulder.  Dept.  of  Chemical  En- 
gineering. 

M.  Kalback,  F.  Brown,  and  E.  West. 
Carbon,  Vol  8,  p  1 17-124,  1970.  1  fig,  4  tab,  28  ref. 
EPA,  WQO  Grant  No.  17020  DDC. 

Descriptors:  *Pores,  'Carbon,  Oxidation,  Chemi- 
cal   reactions.    Diffusion,    Physical    properties, 
Porosity. 
Identifiers:  'Graphite,  Porous  structure. 

Cylinders  of  a  very  pure  graphitized  porous  car- 
bon were  reacted  to  10,  20  and  30  per  cent  bumoff 
at  1030C.  Based  upon  pore  size  distributions  ob- 


tained from  the  unbumed  carbon  and  from  radial 
sections  of  the  cylinders  at  each  percentage  bur- 
noff ,  the  major  portion  of  early  pore  development 
apparently  occurred  by  preferential  burning  of  sin- 
gle crystallites  of  carbon.  This  yielded  pores  of  ap- 
proximately the  same  size  as  the  original  carbon 
crystallites.  These  pores  reached  a  maximum 
volume,  whereupon  further  development  in  this 
range  of  pore  sizes  ceased.  Burning  away  of  the 
walls  of  the  larger  pores  then  became  the  major 
portion  of  the  reaction.  (EPA  abstract) 
W72-04704 


COLIFORM        AEROSOLS        EMITTED       BY 
SEWAGE  TREATMENT  PLANTS, 

Deseret  Test  Center,  Fort  Douglas,  Utah. 
A.  P.  Adams,  and  J.  C.  Spendlove. 
Science,  Vol  169,  No  3951,  p  1218-1220,  Sep- 
tember 18,  1970. 1  fig,  1  tab,  9  ref. 

Descriptors:  'Aerosols,  *E.  coli,  'Bioindicators, 
•Sewage  treatment,  Sampling,  Cultures,  Solar 
radiation,  HUMIDITY,  Temperature,  Path  of  pol- 
lutants, Light,  Wind,  'Air  pollution. 
Identifiers:  Anderson  samplers,  Agars,  Human 
feces,  Feces. 

The  aerosols  emitted  by  two  trickling-filter 
sewage-treatment  plants  were  studied  for  emission 
of  coliforms.  Anderson  samplers  were  used  to  col- 
lect the  aerosols  near  and  up  to  0.8  mile  downwind 
of  the  plants.  Collections  were  made  both  during 
the  day  and  at  night.  Three  different  mediums 
were  used  for  culturing  samples:  Casitone  agar  for 
collection  and  growth  of  general  microbials,  and 
Endo's  medium,  and  eosin  methylene  blue  for 
selective  growth  of  coliforms.  Substantial  num- 
bers of  coliforms  were  emitted.  The  concentration 
of  coliforms  near  the  source  was  most  effected  by 
the  size  of  the  source  and  the  wind  velocity. 
Further  downwind,  high-wind  velocities,  high  rela- 
tive humidity,  darkness,  and  low  temperatures 
gave  the  greatest  recovery  concentrations.  Solar 
radiation  reduced  recovery.  (Mortland-Battelle) 
W72-04711 


STRATEGD2S  FOR  CONTROL  OF  MAN-MADE 
EUTROPHICATION, 

Committee  on  Public  Works  (U.S.  Senate). 

R.  D.  Grundy. 

Environmental  Science  and  Technology,  Vol  5, 

No  12,  p  1184-1190,  December  1971.  6  fig,  5  ref. 

Descriptors:  'Eutrophication,  'Phosphates, 
'Water  pollution  control,  'Waste  water  treatment, 
'Cost-benefit  analysis.  Detergents,  Phosphorus, 
Nitrogen,  Nutrients,  Sewage,  Water  temperature, 
Light  penetration.  Carbon,  Lake  Erie,  Runoff, 
Erosion,  Chlorella,  Sodium  compounds,  Alkalini- 
ty, Mining,  Biochemical  oxygen  demand, 
Economics,  Algae,  Agricultural  chemicals, 
Legislation. 

Identifiers:  Potomac  River,  Alafia  River,  Chlorella 
pyrenoidosa,  Sodium  silicate,  Sodium  metasil- 
icate.  Lake  Washington,  Nitrilotriacetate,  Human 
feces. 

Sources  of  phosphates,  and  other  nutrients  in  the 
aquatic  ecosystem  include  not  only  detergents,  but 
also  sewage,  erosion,  and  agricultural  runoff.  On  a 
national  basis,  detergents  provide  30  to  40  percent 
of  all  the  phosphorus  entering  the  aquatic  environ- 
ment. However,  this  figure  is  shown  to  vary  on  a 
regional  basis.  Because  there  are  many  other 
sources  of  phosphates,  their  control  in  detergents 
is  not  in  itself  a  sufficient  strategy  to  control 
eutrophication.  Also,  any  regulation  on 
phosphates  in  detergents  should  not  be  undertaken 
without  careful  consideration  of  the  public  health 
and  environmental  implications  of  alternative  for- 
mulations. Valid  control  strategies  should  include 
advanced  waste  water  treatments,  diversion,  dilu- 
tion, and  land  disposal.  Waste  water  treatment 
using  chemical  precipitation  processes,  not  only 
removes  phosphorus  but  also  facilitates  the 
removal  of  BOD,  toxicants,  and  other  nutrients. 
Economic  considerations  show  that  90  percent  of 


municipal  waste  water  could  be  treated  fc 
phosphorus  removal  at  less  cost  to  the  consunu 
than  the  increased  product  costs  for  detergei 
phosphate  substitutes.  It  is  also  significant  thi 
treatment  reduces  total  phosphate  levels  whi 
product  controls  affect  detergent  phosphate  alom 
(Mortland-Battelle) 
W72-04734 


AN  INTERSECTORAL  PROGRAMMING 
MODEL  FOR  THE  MANAGEMENT  OF  TH 
WASTE  WATER  ECONOMY  OF  THE  SA 
FRANCISCO  BAY  REGION, 

Tec hruon- Israel  Inst,  of  Tech.,  Haifa.  School  ( 

Engineering. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-04780 

OPERATIONAL  STABILITY  OF  THE  E) 
TENDED  AERATION  PROCESS, 

Oklahoma  State  Univ.,  Stillwater.  Dept.  of  Civ 
Engineering. 
A.  F.  Gaudy,  Jr. 

Available  from  the  National  Technical  Inform: 
tion  Service,  Springfield,  Va.  22151,  as  PB-2( 
909,  $3.00  in  paper  copy,  $0.95  in  microfich< 
Oklahoma  Water  Resources  Research  Institut< 
Stillwater,  Completion  Report  1971.  212  p,  61  fig, 
tab,  39  ref,  4  append.  OWRR  A-017-OKLA  (1). 

Descriptors:  'Waste  water  treatment,  'Aeratiof 
•Oxidation,  'Sludge  treatment,  'Activated  sludgi 
'Sludge  digestion,  Pilot  plants,  Metabolisn 
Biomass,  Aerobic  treatment,  Hydrolysis,  Biolog 
cal  treatment,  Bio  degradation.  'Digestion. 
Identifiers:  Total  oxidation.  Extended  aeratioi 
•Aerobic  digestion,  Autodigestion,  Chemic: 
hydrolysis,  Hydrolyzed  sludge. 

This  project  was  initiated  to  determine  if  an  a< 
tivated  sludge  process  could  operate  with  total  ce 
recycle  over  an  extended  period  of  time.  Previov 
researchers  had  concluded  that  such  a  process  (tr 
extended  aeration  or  toal  oxidation  activate 
sludge  process)  could  not  function  and  that  cell  ( 
sludge  wastage  would  be  necessary.  Some  ha 
concluded  on  the  basis  of  short  term  studies  th; 
the  process  was  theoretically  impossible  and  tha 
because  of  the  biological  production  of  an  inert  o 
game  fraction  of  cell  mass,  the  sludge  concentn 
tion  would  continually  build  up.  The  inert  fractio 
would  thus  become  an  ever-increasing  fraction  c 
the  activated  sludge  and  the  system  would  evei 
tually  undergo  metabolic  failure,  i.e.,  lose  the  abil 
ty  to  purify  waste  waters.  It  was  felt  that  ties 
conclusions  had  never  been  subjected  to  complei 
testing;  also,  that  if  the  system  were  to  fail,  ther 
was  need  for  engineering  data  to  estimate  he 
long  such  a  system  could  be  successfully  operate 
before  failure.  Accordingly,  a  laboratory  seal 
pilot  plant  activated  sludge  process  was  operate 
in  which  positive  control  of  sludge  retention  in  th 
system  was  obtained  by  passing  all  contenl 
through  a  centrifuge  and  returning  the  separate 
biomass  to  the  aeration  chamber.  Thus  no  sludg 
was  wasted  (purposely  or  inadvertently).  TTu 
system  was  operated  for  three  years  and  there  wa 
no  evidence  of  metabolic  failure;  excellent  purif 
cation  was  obtained.  The  sludge  concentration  di 
not  continually  build  up,  but  underwent  periods  c 
accumulation  and  de-accumulation.  The  periods  c 
de-accumulation  corresponded  to  cycles  c 
metabolism  wherein  autodigestion  of  the  biomas 
exceeded  new  growth  due  to  metabolism  of  the  ir 
flowing  waste.  At  times  the  sludge  was  observe 
to  build  up  to  rather  high  concentrations,  and 
was  reasoned  that  the  autodigestion  might  b 
helped  or  controlled  by  an  engineering  modifies 
tion  of  the  process  in  which  a  portion  of  the  sludg 
could  be  withdrawn  and  subjected  to  chemic; 
hydrolysis.  This  concept  (the  'hydrolytic  assist 
was  tested,  and  it  was  found  that  the  hydrolyze 
sludge  was  a  readily  available  substrate  for  th 
remaining  (unhydrolyzed)  sludge.  These  finding 
(including  a  flow  diagram  for  the  process)  wer 
published.  Also,  some  laboratory  pilot  plar 
research  has  been  accomplished  which  indicate 
that  the  new  process  holds  considerable  promise. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 
Waste  Treatment  Processes — Group  5D 


/72-04784 

JNETICS  OF  ALGAL  SYSTEMS  IN  WASTE 
REATMENT-AMMONIA-NITROGEN  AS  A 
iROWTHLIMITING  FACTOR  AND  OTHER 
ERTINENT  TOPICS, 

alifomia  Univ.,  Berkeley.  Sanitary  Engineering 
esearch  Lab. 

I.  Sobsey,  J.  E.  Harrison,  H.  Gee,  G.  Shelet,  and 
C.  Goldman. 

mailable  from  the  National  Technical  Informa- 
on  Service  as  PB-206  811,  $3.00  in  paper  copy, 
1)95  in  microfiche.  Final  Report,  Part  II,  Sep- 
:mber  1970,  156  p.  45  fig,  11  tab,  102  ref.  FWQA 
rogram  17010  DZQ  09/70. 

lescriptors:  *Algae,  'Kinetics,  'Nitrogen, 
Nutrient  requirements,  Ammonia,  'Growth 
ites,  'Waste  assimilative  capacity,  Oxidation, 
lissolved  oxygen,  Hydrogen  ion  concentration, 
tesign  criteria,  Mathematical  models,  'Bioassay, 
Waste  dilution,  Lagoons,  'Waste  water  treat- 
lent.  Algal  control,  Eutrophication,  Model  stu- 
ies,  Mathematical  models. 

ientifiers:  'Ostracods,  Predator-prey  relation- 
lips,  'Ammonia-nitrogen,  'Growth  reactors, 
.lgal  ponds,  Algal  growth  rates,  'Potamocypris. 

SMALL  OUTDOOR  REACTORS,  A  PREDA- 
OR  INFESTED  OUTDOOR  POND,  AND  NU- 
IEROUS  INDOOR  SYSTEMS  WERE 
tESIGNED,  CONSTRUCTED  AND 

•PERATED  TO  PROVIDE  DATA  DESCRIB- 
NG  THE  KINETICS  ASPECTS  OF  ALGAL 
YSTEMS  USED  AS  WASTEWATER  TREAT- 
IENT  SCHEMES.  The  studies  included  deter- 
linations  of:  (1)  the  kinetics  of  ammonia-nitrogen 
s  a  growth  limiting  factor;  (2)  the  effect  of 
utrients  in  wastewater  effluents  on  algal  growth; 
!)  suggested  designs  for  both  indoor  and  outdoor 
rowth  reactors;  and  (4)  predator-prey  relation- 
hips  in  outdoor  algal  systems.  Specific  growth 
ate  data  for  nitrogen  were  quite  consistent,  allow- 
ig  the  use  of  the  maximum  specific  net  growth 
ate  as  an  extremely  reliable  parameter  of  system 
peration.  Parameters  KA,  KS,  and  SN  all  directly 
elated  to  the  maximum  specific  net  growth  rate, 
/ere  shown  to  be  useful  both  in  mathematical  in- 
erpretation  of  system  kinetics  and  in  determining 
o  what  percent  of  capacity  an  algal  system  is 
perating.  Other  studies  demonstrated  that  per- 
lissible  dilution  ratios  for  waste  water  discharges 
ito  receiving  waters  can  be  formulated  empiri- 
ally.  Design  and  operational  information  of  vari- 
ius  systems  is  presented,  as  well  as  preliminary 
ioassay  results  on  the  microbial  populations  of 
lgal  ponds.  (Lowry-Texas) 
V72-04787 


CINETICS  OF  ALGAL  SYSTEMS  IN  WASTE 
fREATMENT-PHOSPHORUS  AS  A  GROWTH 
IMIT1NG  FACTOR, 

California  Univ.,  Berkeley.  Sanitary  Engineering 
(esearch  Lab. 

■tario  D.  Zabat,  William  J.  Oswald,  Clarence  G. 
Solueke,  and  Henry  Gee. 

Available  from  the  National  Technical  Informa- 
ion  Service  as  PB-206  810,  $3.00  in  paper  copy, 
1095  in  microfiche.  Final  Report  Part  I,  Sep- 
ember  1970,  210  p.  57  fig,  15  tab,  210  ref.  FWQA 
•rogram  17010  DZQ  09/70. 

descriptors:  'Algae,  'Growth  rates,  'Kinetics, 
'Phosphorus,  'Nutrient  requirements,  Tempera- 
ure,  Hydrogen  ion  concentration,  Efficiencies, 
Water  quality  control,  Eutrophication,  Algal  con- 
rol,  'Chlorella,  'Waste  water  treatment, 
dentifiers:  'Chemostatic  continuous  cultures, 
Maximum  specific  growth  rate,  Saturation  con- 
itant,  Dilution,  Chlorella  pyrenoidosa,  Monod 
P'owth  model.  Algal  growth  rates. 

["he  kinetics  and  characteristics  of  phosphate- 
imited  algal  cultures  were  studied  on  a  laboratory 
icale  in  order  to:  (1)  evaluate  kinetic  parameters  of 
ugal  growth  in  relation  to  phosphorus  concentra- 
ion;  (2)  derive  an  expression  describing  the 
P'owth  rate-limiting  nutrient  relationship;  and  (3) 


determine  desirable  or  optimum  design  and  operat- 
ing parameters  for  effective  phosphorus  removal 
by  algal  systems.  Phosphorus  limiting  algal  growth 
was  described  by  the  Monod  growth  model  for 
specific  growth  rate.  Maximum  specific  growth 
rate  for  the  algae  tested  was  4.19/day,  and  all 
growth  characteristics  were  significantly  affected 
by  variations  in  pH  and  temperature  of  the  culture. 
Removals  of  moderate  concentrations  of 
phosphorus  (less  than  or  equal  to  7  mg/1  as  P)  in 
excess  of  85%  can  be  accomplished  by  continuous 
algal  cultures.  (Lowry-Texas) 
W72-04788 


KINETICS  OF  ALGAL  SYSTEMS  IN  WASTE 
TREATMENT  FIELD  STUDHiS, 

California  Univ.,  Berkeley.  Sanitary  Engineering 
Research  Lab. 

Aaron  Meron,  William  J.  Oswald,  and  Henry  Gee. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-206  812,  $6.00  in  paper  copy, 
$0.95  in  microfiche.  Final  Report  Part  HI,  May 
1971,  334  p.  46  fig,  44  tab,  122  ref.  FWQA  Program 
17010  DZQ  05/71. 

Descriptors:  'Algae,  'Kinetics,  'Waste  water 
treatment,  'Nutrient  requirements,  Temperature, 
'Nitrogen,  'Phosphates,  Anaerobic  conditions, 
Aerobic  conditions,  Metabolism,  Sludge, 
Biochemical  oxygen  demand,  Chemical  oxygen 
demand.  Carbon  dioxide,  Linings,  Dissolved  ox- 
ygen, Light  intensity,  Design  criteria,  'Oxidation 
lagoons,  Sewage  treatment,  Algal  control,  Biologi- 
cal treatment,  'Growth  rates. 
Identifiers:  Algal  growth  rates. 

Three  domestic  sewage  stabilization  pond  systems 
were  studied  to  evalute  the  relationship  between 
design  criteria  and  performance  criteria  for  pond 
systems  in  accomplishing  specific  waste  treatment 
steps.  System  1  consisted  of  a  lined  high-rate  pond 
following  sedimentation,  system  2  was  comprised 
of  conventional  secondary  waste  treatment  fol- 
lowed by  a  pond  system,  and  system  3  consisted 
solely  of  several  deep  ponds  in  series.  Study 
results  indicated  that  system  3,  consisting  of  an 
anerobic  pond,  and  unlined  high-rate  pond,  and 
deep  high-rate  polishing  pond,  was  effective  in 
both  BOD  and  nutrient  removals,  with  mean  an- 
nual removals  of  97.3%,  93.2%,  91.6%,  and  64.5% 
for  BOD,  COD,  total  nitrogen,  and  phosphate. 
Results  confirmed  that  pond  functioning  is  deter- 
mined by  position  with  respect  to  other  ponds  and 
unit  processes,  as  well  as  their  individual  design 
characteristics.  Other  study  results  demonstrated 
that:  (1)  efficient  N  and  P  removal  depends  upon 
carbon  availability;  (2)  high-rate  ponds  develop  a 
sludge-slime  bottom  layer  which  prevents  erosion; 
(3)  proper  nutrient  balance,  as  measured  by  C:N 
and  C:P  is  essential  for  effective  algal  growth  and 
nutrient  removal;  (4)  deep  anaerobic  ponds  should 
be  operated  as  an  aerobic  layer  above  an  anaerobic 
layer;  and  (5)  nutrient  balance  as  well  as  pH  can  be 
adjusted  in  high  rate  ponds  by  C02  addition. 
(Lowry-Texas) 
W72-04789 


BIOLOGICAL  TREATMENT 

CHLOROPHENOLIC  WASTES. 

Jacksonville,  Ark. 


OF 


Copy  available  from  GPO  Sup  Doc,  $1.50; 
microfiche  from  NTIS  as  PB-206  813,  $0.95.  En- 
vironmental Protection  Agency- Water  Quality  Of- 
fice, Water  Pollution  Control  Research  Series, 
June  1971,  177p,  16  fig,  30  tab,  6  ref,  4  append. 
EPA  Program  12130  EGK  06/71. 

Descriptors:  'Biodegradation,  'Phenols,  'Toxici- 
ty, 'Biological  treatment.  Inhibition,  'Herbicides, 
'Oxidation  lagoons,  Aeration,  Industrial  wastes, 
Taste,  Odor,  Efficiencies,  Municipal  wastes, 
•Waste  water  treatment,  Arkansas,  Treatment 
faculties. 

Identifiers:  'Chlorophenols,  'Jacksonville  (Ark), 
'Combined  treatment. 


Biological  degradation  of  a  complex  waste  as- 
sociated v/ith  the  manufacture  of  herbicides, 
specifically  2,4-D,  2,4,5-T,  and  2,4,5-TP  acids, 
was  accomplished  under  actual  field  conditions.  A 
completely  stirred  aeration  lagoon  was  installed 
between  an  existing  conventional  sewage  treat- 
ment plant  and  existing  stabilization  lagoons  to 
avoid  hydraulic  overloading  of  the  former  and 
reduce  the  BOD  loading  to  the  latter.  Joint  treat- 
ment of  the  herbicide  waste  and  diluting  municipal 
wastes  was  accomplished  biologically,  demon- 
strating that  pilot  plant  studies  related  to  such 
wastes  reported  in  other  literature  are  valid.  Fol- 
lowing construction  and  operation  of  the  joint 
treatment  system,  complaints  regarding  taste  and 
odor  in  fish  and  of  the  receiving  waters  have  not 
recurred,  although  analytical  data  indicated  a  level 
of  phenolics  somewhat  above  the  threshold  values 
reported  in  the  literature.  The  biological  informa- 
tion gathered  in  this  study  indicates  that  conditions 
prevailing  in  the  joint  treatment  system  do  not 
differ  in  any  significant  way  from  those  to  be  ex- 
pected in  a  smilar  system  that  does  not  receive 
complex  chlorophenolic  wastes  combined  with  the 
normal  sewage.  In  vitro  experiments  with  in- 
dividual chlorophenols  and  the  related 
cnlorophenoxy  acids  diluted  with  aeration  lagoon 
effluent  indicated  that  these  substances  are  rapidly 
decomposed  when  sufficient  biological  popula- 
tions have  been  established.  (Lowry-Texas) 
W72-04825 


DEMONSTRATION  OF  ROTARY  SCREENING 
FOR  COMBINED  SEWER  OVERFLOWS. 

Portland  Dept.  of  Public  Works,  Oreg.  Bureau  of 
Sanitary  Engineering. 

Copy  available  from  GPO  Sup  Doc,  $0.65; 
microfiche  from  NTIS  as  PB-206  814,  $0.95.  En- 
vironmental Protection  Agency-Research  and 
Monitoring,  Water  Pollution  Control  Research  Se- 
ries, July  1971.  55  p,  9  fig,  8  tab.  EPA  Program 
11023  FDD  07/71.  Contract  EPA-WQO  14-12-128, 
Mod.  7. 

Descriptors:  'Storm  runoff,  'Screens,  'Filtration, 
Operation  and  maintenance,  Automatic  control, 
Efficiencies,  Water  quality  control,  'Waste  water 
treatment,  Chemical  oxygen  demand,  'Overflow, 
Sewers. 

Identifiers:  'Rotary  screening,  'Combined  sewer 
overflows,  'Suspended  solids,  Backwashing, 
Cleaning. 

A  60  inch  diameter  rotating  screen  cage  was  sub- 
jected to  various  combinations  of  rotational 
speeds  and  wastewater  flows  to  determine  screen 
durability,  solids  removal,  COD  removal,  and 
hydraulic  efficiency  of  rotary  fine  screening  of 
storm-caused  combined  sewer  overflows.  During  a 
screening  cycle,  a  concentrate  sensor  stopped  the 
sewage  pumps,  ending  the  screening  phase  and  in- 
itiating a  30  second  washing  phase  during  which 
the  screens  were  automatically  washed.  At  the  end 
of  the  cleaning  phase  the  pumps  re-started  auto- 
matically and  a  new  cycle  began.  Such  screening 
effected  54.8%  settleable  solids  removal,  26.6% 
suspended  solids  removal,  and  15.5%  COD 
removal,  on  the  average.  Screening  phase  duration 
average  14.6  minutes  with  average  hydraulic  effi- 
ciencies dropping  from  0.880  to  0.668.  Ultimate 
screen  life  varied  from  a  minimum  of  190.5  hours 
to  a  maximum  of  5 1 6  hours  with  an  average  of  346. 
Screens  required  an  average  of  3.5  repairs  during 
the  life.  Alkaline,  acidic,  and  alcoholic  agents  did 
not  adequately  clean  the  screens,  whole 
chloroform,  solvent  parts  cleaner,  soluble  pine  oil, 
Zif,  Formula  409,  and  Vestal  Eight  offered  only 
limited  effectiveness.  Zep  9658  cleaned  the 
screens  effectively,  but  water  quality  implications 
were  not  determined.  Screen  rpm  in  excess  of  55, 
and  sewage  flows  in  excess  of  3.0  mgd  proved  dis- 
asterous  to  screen  life,  and  final  testing  was  con- 
ducted under  these  conditions.  (Lowry-Texas) 
W72-04827 
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Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5D — Waste  Treatment  Processes 


RESEARCH  ON  DRY-TYPE  COOLING 
TOWERS  FOR  THERMAL  ELECTRIC 
GENERATION:  PART  I, 

Beck  (R.  W.)  and  Associates,  Denver,  Colo. 
John  P.  Rossie,  and  Edward  A.  Cecil. 
Copy  available  from  GPO  Sup  Doc  for  as  PB-206 
954,  $0.95.  Water  Pollution  Control  Research  Se- 
ries, November  1970.  321  p,  65  fig,  34  tab,  4  ref,  5 
append.  EPA  Program  16130  EES  11/70,  Contract 
14-12-823. 

Descriptors:    'Cooling,    'Thermal    power   plant, 
'Economic  evaluation,  Water  pollution  control, 
Heat  Exchanger,  Waste  water  treatment. 
Identifiers:  *Dry  Cooling  towers. 

An  economic  analysis  is  made  for  the  use  of  dry 
cooling  towers  in  thermal  power  plants  in  the 
United  States.  Twenty-seven  sites  were  examined 
providing  in  each  case  capital  and  operating  cost 
for  natural  and  mechanical  draft  systems  both  for 
fossil  and  nuclear  plants.  System  optimization  was 
based  on  capital  cost,  auxiliary  power  cost,  cost 
due  to  loss  of  capacity,  and  fuel  cost.  Comparison 
was  made  with  wet  cooling  tower  systems.  With  all 
factors  considered,  dry  towers  would  be  economi- 
cally competitive  with  wet  cooling  tower  systems. 
(Shirazi-EPA) 
W72-04829 


A  SURVEY  OF  ALTERNATE  METHODS  FOR 
COOLING  CONDENSER  DISCHARGE  WATER, 
TOTAL  COMMUNITY  CONSH)ERATIONS  IN 
THE  UTILIZATION  OF  REJECTED  HEAT, 

Dynatech  Corp.,  Cambridge,  Mass. 
N.  Smith,  and  John  S.  Maulbetsch. 
Copy  available  from  GPO  Sup  Doc  for  $0.65; 
microfiche  from  NTIS  as  PB-206  816,  $0.95.  En- 
vironmental Protection  Agency,  Water  Pollution 
Control  Research  Series  November  1970.  57  p. 
EPA  Program  16130  DHS  11/70,  Contract  12-14- 
477. 

Descriptors:  'Environmental  engineering,  'Ther- 
mal power,  'Heat,  'Water  reuse,  'Thermal  pollu- 
tion, Irrigation,  Desalinization,  Sewage  treatment, 
Industrial  use,  Municipal  use. 
Identifiers:  'Aquaculture. 

The  quantities  of  electric  energy  consumption  and 
associated  heat  rejection  quantities,  their  present 
and  projected  allocation  throughout  the  different 
sections  of  the  country,  and  their  relation  to  other 
forms  of  energy  consumption  are  reviewed  and 
tabulated.  Thermodynamic  constraints  on  a  solu- 
tion to  the  thermal  pollution  problem  are  defined. 
Feasibility  of  possible  application  of  waste  heat 
usage  are  reviewed  in  the  field  of  heating  and  air- 
conditioning,  aquaculture,  process  industry,  ir- 
rigation, sewage  treatment,  desalination,  snow  or 
ice  melting  and  integration  with  municipal  water 
system.  (Rainwater-EPA) 
W72-04830 


AN  ENGINEERING-ECONOMIC  STUDY  OF 
COOLING  POND  PERFORMANCE. 

Littleton  Research  and  Engineering  Corp.,  Mass. 

Copy  available  from  GPO  Sup  Doc  for  $1.50; 
microfiche  from  NTIS  as  PB-206  817,  $0.95.  En- 
vironmental Protection  Agency,  Water  Pollution 
Control  Research  Series,  May  1970.  172  p,  47  fig, 
12  tab,  32  ref,  3  append.  EPA  Program  16130  DFX 
05/70,  Contract  14-12-521. 

Descriptors:  'Thermal  pollution,  'Cooling  water, 
'Ponds,  'Design,  'Economic  evaluation,  'Energy 
budget,  Heated  water,  Heat  transfer.  Thermal 
power  plants,  Economics,  Capital  costs,  Operat- 
ing costs,  Evaporation,  Convection,  Design  data. 
Identifiers:  'Cooling  ponds. 

A  procedure  for  predicting  the  temperature  of  a 
thermally  loaded  captive  pond  is  presented.  Using 
this  information,  the  cooling  pond  is  shown  in  a 
special  case  to  have  an  economic  advantage  over  a 
cooling  tower  and  to  be  not  much  more  expensive 


than  a  natural  body  (stream  or  ocean)  of  water. 
This,  with  the  ecological  and  recreational  assets  of 
a  captive  cooling  pond,  would  seem  to  encourage 
their  expanded  use  with  large  thermo-electric 
power  plants.  (EPA  abstract) 
W72-04831 


A  CONVENIENT  METHOD  FOR  ISOLATION 
OF  SALMONELLAE  FROM  SEWAGE  AND 
CONTAMINATED  SEA  WATER, 

Ministry    of    Health,    Tel-Aviv    (Israel).    Public 

Health  Lab. 

Y.  Yoshpe-Purer,  S.  Ricklis,  and  M.  Paist. 

Water  Res.  5(3):  113-120.  1971. 

Identifiers:  Contaminated,  Convenient,  Isolation, 

Method,  Salmonellae,  Sea,  Sewage. 

A  convenient  method  for  isolating  salmonellae 
from  sewage  and  contaminated  sea  water  was  in- 
troduced. It  is  based  on  concentrating  the  en- 
richment medium  instead  of  the  inoculum,  in  this 
work  triple  strength  selenite  broth.  This  method 
was  compared  to  2  other  ones— membrane  filtra- 
tion and  'Moore  pads.'  The  results  were  superior 
to  those  obtained  by  membrane  filtration  and 
about  equal  to  those  of  the  Moore  pads,  with  less 
work  involved.  The  rate  of  isolations  attained  by 
the  TSS  method  is  quite  high-up  to  91%  positive 
samples  in  1  day.  The  size  of  the  inoculum  did  not 
affect  the  rate  of  isolation,  up  to  5  serotypes  were 
isolated  from  inocula  of  100  ml  sea  water.  The  im- 
portance of  several  consecutive  platings  from  the 
enrichment  medium  was  confirmed.--Copyright 
1971 ,  Biological  Abstracts,  Inc. 
W72-04919 


ALTERNATIVES  FOR  THE  TREATMENT  AND 
DISPOSAL  OF  ANIMAL  WASTES, 

Cornell  Univ.,  Ithaca,  NY. 

Raymond  C.  Loehr. 

J  Water  Pollut  Control  Fed.  43  (4):  668-678.  1971. 

nius. 

Identifiers:  Alternatives,  Animal,  Cattle,  Chicken, 

Disposal,  Hog,  Wastes. 

Increases  in  the  efficiency  of  USA  agricultural 
production  cause  greater  environmental  quality 
problems.  A  major  one  concerns  the  handling, 
treatment,  and  disposal  of  wastes  generated  by 
confinement  feeding  of  cattle,  hogs,  and  chickens. 
Large  volumes  of  liquid  and  solid  wastes  are 
generated,  and  odor  and  dust  problems  also  occur. 
These  wastes  contain  highly  concentrated 
nutrients.  No  one  treatment  process  seems  best 
for  all  situations.  Aerobic  and  anaerobic 
processes,  oxidation  ditches,  land  disposal,  dry- 
ing, incineration,  and  composting  and  their  various 
combinations  are  among  the  alternatives  available 
at  today's  level  of  knowledge  and  technology.  Am- 
monia release,  controlled  nitrification  and  dentrifi- 
cation,  and  crop  or  land  management  seem  feasi- 
ble-Copyright 1971 ,  Biological  Abstracts,  Inc. 
W72-04937 


EFFECTS  OF  CARBONATE  AND  MAGNESIUM 
ON  CALCHJM  PHOSPHATE  PRECD7ITATION, 

Johns  Hopkins  Univ.,  Baltimore,  Md.  Dept.  of 
Geography  and  Environmental  Engineering. 
John  F.  Ferguson,  and  Perry  L.  McCarty. 
Environ  Sci  Technol  5  (6):  534-540, 1971.  DJus. 
Identifiers:     Calcium,     Carbonate,     Magnesium, 
Phosphate,     Precipitation,     Treatment,     Waste, 
Water. 

The  effect  of  Mg  and  carbonate  on  calcium 
phosphate  precipitation  was  investigated  at  con- 
centration conditions  resembling  those  in  the 
anaerobic  digestion  process  and  at  concentration 
ratios  typical  of  waste  waters.  Chemically  defined 
systems  were  allowed  to  precipitate  at  constant 
temperatures  (20  deg  to  30  deg  C).  The  precipita- 
tion time  was  usually  24  hr,  but  in  some  tests 
varied  from  1  min  to  several  wks.  After  precipita- 
tion, pH  was  determined,  solids  were  separated, 
and  the  soluble  components  measured.  Chemical 
analyses  and  X-ray  diffraction  of  solids  from  some 


tests  were  made.  With  Mg  present,  the  phosphate 
residual  decreased  gradually;  low  values  wen 
found  at  pH  above  9.  Without  Mg,  local  miniraun 
and  maximum  in  the  residual  phosphate  wen 
found,  respectively,  at  pH  8  and  9.5.  Calculate< 
activity  products  and  solids  analyses  supported  ; 
hypothesized  effect  on  Mg  on  the  precipitatei 
solids.  Higher  carbonate  concentrations  increasec 
the  phosphate  residual  at  pH  8  to  11.  The  ef fee 
was  reduced  in  systems  with  high  Mg  concentra 
tions.-Copyright  1971,  Biological  Abstracts,  Inc. 
W72-04949 


HYDROGEN       ISOTOPE       RATIOS       IN      A 
RECYCLING  SYSTEM, 

Environmental  Health  Center,  Ottawa  (Ontario) 

Public  Health  Engineering  Div. 

M.  F.  Millson. 

Journal  Water  Pollution  Control  Federation,  Vo 

43 ,  No  1 1 ,  No vember  1 97 1 ,  p  2287-2290. 7  ref. 

Descriptors:  'Water  reuse,  'Hydrogen  isotopes 
•Deuterium,  Heavy  water,  Public  health.  Toxici- 
ty, Aeration,  Evaporation,  Temperature,  Tertian 
treatment,  Waste  water  treatment,  Water  qualit> 
control. 
Identifiers:  'Abundance  ratio,  'Concentration. 

Water  shortages  and  increasing  treatment  costs 
have  demonstrated  that  the  sources  for  usable 
water  supplies  must  some  day  include  reclaimed 
wastewater.  Since  such  closed  loop  watei 
supply/wastewater  treatment  systems  are  ex- 
pected to  become  more  common,  investigations  as 
to  the  changes  in  water  quality  accompanying  such 
recycling  have  been  initiated.  This  particular  study 
has  revealed  a  potential  hazard  in  such  systems  as- 
sociated with  deuterium.  Deuterium  concentra- 
tions in  such  systems  were  shown  to  increase  by  a 
factor  of  1.08  per  recycle  due  to  the  preferential 
removal  of  the  lighter  hydrogen  isotope  in 
evaporative  losses.  This  small  change  would  nor 
mally  be  of  little  concern,  but  a  series  of  recyclt 
supply  systems  operated  in  cascade  could  easily 
boost  the  deuterium  content  to  dangerous  levels 
Since  only  limited  tests  have  so  far  been  con- 
ducted to  determine  the  effect  of  increased  deu- 
terium intake,  such  a  method  of  operation  would 
raise  a  potential  hazard  to  public  health  of  unk- 
nown degree.  (Lowry-Texas) 
W72-04967 


POLYMERS  IN  THE  FILTRATION  OF  RAW 
SLUDGE, 

Kansas  City  Dept.  of  Water  and  Pollution  Control. 

Mo. 

Glen  J.  Hopkins,  and  Roy  L.  Jackson. 

Journal  Water  Pollution  Control  Federation,  Vol 

43,  No  4,  April  1971 ,  p  689-698.  6  fig,  1  tab.  6  ref. 

Descriptors:  'Sludge.  'Dewatering.  'Filtration. 
Sludge  treatment.  Separation  techniques.  Mixing. 
Design  criteria,  Automatic  controls.  Cost  analysis, 
'Waste  water  treatment,  Incineration. 
Identifiers:  'Polymers,  'Sludge  conditioning. 
Filter  cake. 

The  solids  handling  faculties  serving  Kansas  Ci- 
ty's two  major  treatment  plants  have  been  in 
operation  since  1966.  Kansas  City  is  the  first 
known  major  U.S.  city  where  the  initial  design  of 
new  sludge  treatment  facilities  provided  solely  for 
the  use  of  polymers  as  the  sludge  conditioning 
agent  for  vacuum  filtration  of  raw  sludge  followed 
by  filtration  of  the  filter  cake.  Initially,  the  s\  stem 
was  set  up  to  feed  only  canonic  polymers,  but 
operational  difficulties  soon  dictated  the  addition 
of  an  anionic  polymer  also.  The  operating  staff,  in 
conjunction  with  local  consulting  engineers,  has 
resolved  the  operational  problems  that  are  in- 
herent in  early  operations  of  large  untested  facili- 
ties. Chemical  supplies  were  required  to  test  at 
plant  scale,  as  well  as  analytically,  their  products, 
and  these  data  combined  with  competitive  bids 
were  used  to  select  the  chemicals  to  be  purchased 
At  the  present  time,  an  operating  cost  of  $2.20  per 
ton  of  dry  solids  has  been  calculated.  (Lov.  r>  -Tex- 
as) 
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JSE  OF  14C-GLUCOSE  TO  STUDY  SUB- 
STRATE REMOVAL  BY  ACTIVATED  SLUDGE, 

Ihodes    Univ.,    Grahamstown    (South    Africa). 

)ept.  of  Zoology  and  Entomology;  and  Waterloo 

Jniv.  (Ontario).  Dept.  of  Biology. 

I.  D.  Robarts,  and  A.  G.  Kempton. 

ouroal  Water  Pollution  Control  Federation,  Vol 

3,  No  7,  July  1971,  p  1499-1506.  5  fig,  1  tab,  12 

ef. 

(escriptors:  'Kinetics,  'Metabolism,  'Activated 
ludge,  Carbon  radioisotopes,  Radiochemical 
nalysis,  Tracers,  Microorganisms,  Aeration, 
.espiration,  Laboratory  tests,  Acclimatization, 
Waste  water  treatment,  Biochemical  oxygen  de- 
land. 

ientifiers:  'Mass  balance,  'Instantaneous  deple- 
on,  Glucose. 

i  mixture  of  14C -glucose  and  beef  extract  was 
sed  as  a  synthetic  waste  to  demonstrate  that  the 
inetics  of  substrate  removal  by  activated  sludge 
m  be  measured  easily  and  precisely  with 
idioisotopes.  Respiration  was  measured  by  the 
volution  of  14C02,  and  by  working  with  a  closed 
astern  it  was  possible  to  obtain  accurate  mass 
alances.  Radioautographic  studies  demonstrated 
tat  the'instantaneous  removals'  of  glucose  were 
>used  by  a  metabolic  process  because  the 
imovals  were  accompanied  by  a  corresponding 
crease  in  14C  in  the  biomass.  Multiple  feedings 
f  constant  composition  resulted  in  lessening  of  in- 
antaneous  removals  with  successive  feedings 
itil  the  fourth.  Mass  balances,  determined 
aphically,  showed  that  as  glucose  disappeared 
om  solution  it  was  completely  taken  up  by  the 
:11s.  At  most  points,  more  than  95%  of  the  14C 
Ided  was  accounted  for  in  the  mass  balance, 
nly  a  small  amount  of  radioisotope  was  needed 
'en  for  a  large  amount  of  sludge,  indicating  the 
IC  labeling  method  to  be  a  practical  and  accurate 
ethod  of  conducting  kinetics  investigations. 
-owry-Texas) 
72-04970 


ICROSTRAINING  OF  COMBINED  SEWER 
VERFLOWS, 

rane  Co.,  King  of  Prussia,  Pa.  Cochrane  Div. 
W.  J.  Diaper,  and  G.  E.  Glover, 
urnal  Water  Pollution  Control  Federation,  Vol 
,  No  10,  October  1971,  p  2101-2113.  2  fig,  6  tab, 
ref. 

pscriptors:  'Storm  drains,  'Storm  runoff, 
Reparation  techniques,  'Screens,  Biochemical 
ygen  demand,  Bacteria,  Disinfection,  Ozone, 
ilorination,  Flow  rates,  Cost  analysis,  'Waste 
iter  treatment,  Water  quality  control,  Pennsyl- 
nia. 

entifiers:  'Microstraining,  'Combined  sewer 
erflow,  Volatile  suspended  solids,  Total 
spended  solids,  'Philadelphia  (Penn). 

icrostraining  of  combined  sewer  overflows  in  a 
sidential  are  of  Philadelphia  with  a  fine  Mark  O 
!-micro)  screen  under  relatively  high  throughput 
nditions  produced  average  suspended  solids 
rnovals  of  91%,  with  a  range  from  78  to  98%. 
jures  for  a  larger  number  of  tests  made  with 
*er  throughputs  showed  a  solids  removal  range 
>m  62  to  96%  with  an  80%  average.  Bacterial 
alyses  revealed  both  reductions  and  increases 
ross  the  microstrainer  screen,  but  further  major 
Auctions  can  be  easily  achieved  with  chlorine  or 
one.  BOD  removals  also  demonstrated  both  in- 
sases  and  reductions  but  for  cases  where  reduc- 
ns  were  recorded.,  the  average  reduction  was 
%.  However,  in  8  of  the  17  measurements,  in- 
:ases  in  BOD  were  recorded.  Pretreatment  of 
crostrainer  influent  by  a  heavy  solids  trap  and  a 
rscreen  is  recommended  for  full  scale  installa- 
ns.  Costs  of  bar  screening  and  microstraining 
>uld  be  $10,200/acre  of  land  drained,  with 
lonnation,  $1 1 ,200/acre  drained  and  with  ozona- 
n,  $19,800/acre  drained.  (Lowry-Texas) 
72-04971 


TRACE  ELEMENT  REMOVALS  IN  ADVANCED 
WASTEWATER  TREATMENT  PROCESSES, 

Colorado  Univ.,  Boulder.  Dept.  of  Civil  Engineer- 
ing. 

K.  DanielLinstedt,  Carl  P.  Houck,  and  John  T. 
O'Connor. 

Journal  Water  Pollution  Control  Federation,  Vol 
43,  No  7,  July  1971,  p  1507-1513.  1  fig,  7  tab,  10 
ref. 

Descriptors:  'Trace  elements,  'Tertiary  treat- 
ment, 'Water  quality  control,  'Chromium,  Toxici- 
ty, Activated  carbon,  Adsorption,  Coagulation, 
Sedimentation,  Filtration,  Lime,  Ion  exchange, 
Separation  techniques,  Metals,  'Waste  water 
treatment,  Hydrogen  ion  concentration,  Pilot 
plants. 
Identifiers:  'Silver,  'Selenium,  'Cadmium. 

Pilot  plant  studies  determine  the  capability  of  vari- 
ous tertiary  treatment  methods  for  removal  of 
trace  elements,  particularly  cadmium,  chromium, 
copper,  lead,  selenium,  silver,  and  zinc.  The  units 
tested  included  coagulation,  sedimentation,  sand 
filtration,  sorption  by  activated  carbon,  and  ion 
exchange,  thus  simulating  a  possible  tertiary  treat- 
ment process.  For  each  trace  metal,  a  series  of 
four  runs  was  made  with  the  coagulated  and  set- 
tled sample  to  investigate  the  behaviour  of  the 
sample  constituents  through  the  various  treatment 
units.  Results  demonstrated  that  the  coagulation- 
settling  process  removed  97.0%,  94.5%,  9.3%,  and 
16.2%  of  Ag+,  Cd+  +  ,  Cr207,  and  Se03,  respec- 
tively. Concentrations  in  the  wastewater  influent 
to  the  sand  were  reduced  slightly  further  by  filtra- 
tion. The  carbon  column  then  reduced  silver  by 
85.5%,  cadmium  by  92.6%,  chromium  by  94.1%, 
and  selenium  by  33.7%.  Anion-cation  exchange 
removals  of  silver,  cadmium,  chromium,  and 
selenium  were  91.7,  99.9,  96.0,  and  99.7%  respec- 
tively. These  findings  may  have  much  future  sig- 
nificance in  wastewater  reuse  applications,  where 
excessive  trace  metal  concentrations  may  be 
reduced  to  levels  meeting  the  water  quality  criteria 
for  a  particular  reuse  application  in  the  course  of 
reducing  major  constituent  concentrations.  (Low- 
ry-Texas) 
W72-04972 


DESIGN  AND  OPERATION  OF  AN  EXTENDED 
AERATION  PLANT, 

Connecticut  Univ.,  Storrs.  Dept.  of  Agricultural 

Engineering. 

Narayana  N.  Pillai,  William  C.  Wheeler,  and  Ralph 

P.  Prince. 

Journal  Water  Pollution  Control  Federation,  Vol 

43,  No  7,  July  1971 ,  p  1484-1498.  7  fig,  46  ref. 

Descriptors:  'Activated  sludge,  'Aeration,  'Or- 
ganic loading,  Sludge,  Mixing,  Foaming,  Sedimen- 
tation, Denitrification,  Municipal  wastes, 
Microorganisms,  Dissolved  oxygen,  Protozoa, 
Rotifers,  Operation  and  maintenance,  'Waste 
water  treatment,  'Treatment  facilities. 
Identifiers:  'Extended  aeration,  'Package  plants, 
'Suspended  solids,  Loading  rate,  Clarifiers,  De- 
tention time,  Complete  mixing. 

The  extended  aeration  process  was  analyzed  from 
a  systems  analysis  standpoint  to  determine  what 
improvements  could  be  recommended.  Mixing  and 
aeration  capacity  were  demonstrated  to  be  critical 
factors  in  system  performance.  Experiments  with 
aeration  devices  showed  that  the  sudden  expan- 
sion type  of  aspirator  with  air  admitted  from  the 
sides  had  good  oxygen  transfer  efficiencies  over  a 
wide  range  of  discharges.  A  recirculating  system 
was  also  proposed  for  creating  mixing  in  the  tanks. 
An  experimental  unit  was  designed  and  operated, 
and  subjected  to  shock  organic  and  hydraulic 
loadings  using  domestic  wastewater.  A  denitrifica- 
tion tank  introduced  before  the  clarifier  prevented 
sludge  from  rising  in  the  clarifier.  Sludge  settling  in 
the  clarifier  was  returned  to  the  aeration  tanks 
through  the  pump.  A  final  settling  tank  trapped 
most  of  the  solids  in  the  effluent.  When  the  system 
had  a  detention  time  of  approximately  1  day,  an  ef- 
fluent with  biochemical  oxygen  demand  and 
suspended  solids  below  5  mg/1  was  obtained.  The 


recirculation  and  aeration  schemes  routed  the 
hydraulic  loading  slowly  through  the  system,  of- 
fering effective  aeration  and  mixing,  and  sup- 
pressing the  formation  of  foam  on  the  surface  of 
the  aeration  tank,  contributing  greatly  to  the  lack 
of  solids  in  the  effluent.  Addition  of  a  final  polish- 
ing tank  may  be  necessary  in  some  cases  to  control 
solids,  if  the  other  methods  do  not  provide  suffi- 
cient control.  (Lowry-Texas) 
W72-04973 


SURVIVAL    OF    COLIEORM    BACTERIA    IN 
WASTEWATER  TREATMENT  LAGOONS, 

Arizona  State  Univ.,  Tempe.  Coll.  of  Engineering 

Sciences. 

John  W.  Klock. 

Journal  Water  Pollution  Control  Federation,  Vol 

43,  No  10,  October  1971,  p  2071-2083.  8  fig,  7  tab, 

28  ref.  Bur  Redam  REG-836  14-06-300-1403. 

Descriptors:  'Coliforms,  'Oxidation  lagoons, 
'Mathematic  models,  Sampling,  Analytical 
techniques,  Hydrogen  ion  concentration,  Oxida- 
tion-reduction potential,  Metabolism,  Viruses, 
'Bacteria,  Waste  water  treatment. 
Identifiers:  'Survival,  'Most  probable  number. 

A  4000  ft.  long,  3  ft.  wide,  and  3  ft.  deep  channel, 
constructed  of  plastic,  was  used  to  determine 
coliform  survival  rates  in  sewage  lagoons.  One 
sample  of  approximately  100  ml  was  obtained  ran- 
domly from  each  of  three  channels  weekly  or 
biweekly  and  taken  directly  to  the  laboratory  for 
analysis.  Oxidation  potential  and  pH  analyses 
were  performed  on  145  samples  obtained  at  vari- 
ous locations  within  the  lagoon.  Bacterial  die-away 
was  demonstrated  to  be  of  exponential  form,  and 
described  by  Nt=NO10-kt,  where  N  is  the  number 
of  organisms  at  times  O  and  t  days  and  k  is  a  rate 
constant.  The  influences  of  oxidation  potential  and 
pH  on  the  rate  constant  were  evaluated  for  various 
pH  and  oxidation  potential  ranges,  and  an  equa- 
tion for  determining  the  numerical  magnitude  of 
these  influences  was  developed.  Ranges  of  k  are  5 
to  10  for  sedimentary  waste  treatment  processes, 
1.5  to  0.6  for  anaerobic  digestion,  0.6  to  0.2  for 
lagoons,  0.4  to  0.15  for  polluted  waters,  and  0.3  to 
0.1  for  clean  waters.  (Lowry-Texas) 
W72-04976 


EVALUATION  CRITERIA  FOR  GRANULAR 
ACTIVATED  CARBONS, 

Gulf  General  Atomic,  Inc.,  San  Diego,  Calif. 
James  S.  Mattson,  and  Frank  W.  Kennedy. 
Journal  Water  Pollution  Control  Federation,  Vol 
43,  No  11,  November  1971,  p  2210-2217.  3  fie    3 
tab,  26  ref. 

Descriptors:  'Activated  carbon,  'Adsorption, 
'Isotherms,  Kinetics,  Diffusion,  Laboratory  tests, 
Phenols,  Cost  analysis,  Tertiary  treatment, 
•Waste  water  treatment. 

Identifiers:  'Adsorption  capacity,  'Rate  of  ad- 
sorption, 'Rate  of  attrition,  Mechanical  attrition, 
Hydraulic  attrition,  Regeneration. 

The  increasing  use  of  granular  activated  carbon  in 
treatment  plants  requires  the  development  of  im- 
proved analytical  methods  for  technical  evalua- 
tions of  granular  activated  carbons  available  com- 
mercially. Three  general  parameters  of  importance 
have  been  selected  as  contributing  much  to  the 
performance  of  carbon  adsorption  systems.  These 
three  parameters,  adsorption  capacity,  adsorption 
rate,  and  resistance  to  attrition  were  examined  in 
detail  for  commercial  and  laboratory-produced 
granular  activated  carbons.  Phenols  were  used  in 
experiments  to  determine  adsorption  capacities, 
since  wastewaters  vary  widely  in  composition.  Ad- 
sorption isotherms  were  then  developed  and  com- 
pared to  the  isotherms  supplied  by  the  manufac- 
turers. Similar  experiments  were  performed  using 
p-nitrophenol  as  the  solute  to  determine  both  rate 
of  adsorption  and  rate  of  attrition,  and  these 
results  were  also  compared  with  the  material  sup- 
plied by  the  manufacturer.  In  all  cases,  the  ad- 
vantages of  evaluating  each  type  of  carbon  in  the 
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actual  application  for  which  it  was  to  be  used  were 
apparent.  Judicious  selection  of  a  material  based 
on  these  criteria,  as  well  as  cost,  should  help  keep 
physical-chemical  and  tertiary  treatment  costs  to  a 
minimum  (Lo wry-Texas) 
W72-04977 


OPERATION  OF  CONVENTIONAL  AC- 
TIVATED SLUDGE  FOR  MAXIMUM 
PHOSPHORUS  REMOVAL, 

Weston  (Roy  F.),  Inc.,  West  Chester,  Pa. 
William  F.  Milbury,  Donald  McCauley,  and 
Charles  H.  Hawthorne. 

Journal  Water  Pollution  Control  Federation,  Vol 
43,  No  7,  July  1971,  p  1890-1901.  3  fig,  3  tab,  7  ref. 

Descriptors:  ♦Phosphorus,  *Activated  sludge, 
•Water  quality  control,  Municipal  wastes,  Mary- 
land, Mixing,  Dissolved  oxygen,  Temperature, 
Hydrogen  ion  concentration,  Nitrification,  Or- 
ganic loading,  Nutrients,  'Waste  water  treatment. 
Identifiers:  'Suspended  solids,  'Baltimore,  Sludge 
volume  index. 

The  Baltimore,  Maryland  Back  River  Treatment 
Plant  was  the  site  of  intensive  testing  to  determine 
optimum  conditions  for  phosphorus  removal 
through  the  activated  sludge  system.  The  20  mgd 
conventional  activated  sludge  system  was  sub- 
jected to  variations  in  hydraulic  and  organic  load- 
ing, temperature,  sludge  volume  index,  pH,  nitrifi- 
cation, and  primary  effluent  suspended  solids, 
none  of  which  seemed  to  affect  phosphorus 
removal  adversely.  The  following  operational 
steps  were  demonstrated  to  be  necessary  in 
producing  maximum  phosphorus  reductions;  (1) 
phosphorus-rich  wasted  activated  sludge  must  be 
handled  carefully  to  prevent  recycle  of 
phosphorus  to  the  system;  (2)  the  aeration  tank 
must  be  operated  in  the  plug  flow  mode;  (3)  aera- 
tion capacity  must  be  maintained  such  that  dis- 
solved oxygen  is  not  limiting  (2.0  mg/1  or  more);  (4) 
activated  sludge  must  be  wasted  on  a  continuous 
basis  to  avoid  abrupt  sludge  wasting;  (5)  the  aera- 
tion tank  must  be  operated  at  or  above  a 
suspended  solids  range  of  1200  to  1 300  mg/1  and  (6) 
secondary  clarifiers  must  be  operated  such  that 
development  of  anaerobic  conditions  in  the  sludge 
blanket  and  secondary  effluent  solids  are 
minimized.  Operation  under  these  restraints 
produced  in  excess  of  80%  phosphorus  reduction 
over  extended  periods.  (Lowry-Texas) 
W72-04978 


PROCESS  EVALUATION-PHOSPHORUS 

REMOVAL, 

Rex  Chainbelt,  Inc.,  Milwaukee,  Wis. 
Anthony  Geinopolos,  and  Frank  I.  Vilen. 
Journal  Water  Pollution  Control  Federation,  Vol 
43,  No  10,  October  1971 ,  p  1975-1990.  2  fig,  10  tab, 
3  ref. 

Descriptors:  'Legislation,  'Phosphorus,  'Tertiary 
treatment,  Sampling,  Monitoring,  Analytical 
techniques,  Lime,  Chemical  precipitation,  Cost 
analysis,  Water  quality  control,  'Waste  water 
treatment,  Wisconsin,  Treatment  facilities. 
Identifiers:  'Alum,  'Kenosha  (Wise). 

Receipt  of  an  order  from  a  state  agency  requiring 
85%  phosphorus  removal  of  the  Kenosha,  Wiscon- 
sin wastewater  treatment  plant  prompted  an  in- 
vestigation into  the  amounts  currently  removed, 
and  the  equipment  necessary  to  remove  the  rest  of 
the  required  85%.  20  sets  of  samplings  were  made 
between  February  5,  1969  and  July  29,  1969,  and 
analysis  of  the  raw  data  revealed  the  average  solu- 
ble phosphorus  in  the  raw  influent  was  3.4  mg/1,  or 
523  lb/day.  Effluent  from  the  plant  contained  370 
lb  of  soluble  phosphorus  per  day,  or  approximate- 
ly 331  lbs/day  more  than  was  allowed.  Chlorina- 
tion  had  no  detectable  effect  on  phosphorus  con- 
tent. Recommendations  for  phosphorus  removal 
included  the  use  of  alum  and  lime  introduced 
between  the  primary  tank  and  the  return  sludge 
line,  between  the  return  sludge  line  and  the  aera- 
tion tank,  or  between  the  aeration  tank  and  the 


final  tank.  Chemical  requirements  included  6342 
lb/day  of  alum  and  848  lb/day  of  95%  pure  CaO  at 
an  estimated  cost  of  $200.46/day.  Space,  construc- 
tion, and  equipments  were  comparatively  minimal. 
(Lowry-Texas) 
W72-04979 


FORMS     OF     INORGANIC      NITROGEN     IN 
DOMESTIC  WASTEWATER, 

Wisconsin  Univ.,  Madison.  Water  Chemistry  Pro- 
gram. 

For  primary  bibliographic  entry  see  Field  05  A. 
W72-04981 


ALGAL-BACTERIAL  SYMBIOSIS  FOR 

REMOVAL  AND  CONSERVATION  OF  WASTE- 
WATER NUnUENTS, 

North  Carolina  State  Univ.,   Raleigh.   Dept.  of 

Biological    and    Agricultural    Engineering;    and 

North  Carolina  State  Univ.,  Raleigh.  Dept.  of  Civil 

Engineering. 

Frank  J.  Humenik,  and  George  P.  Hanna,  Jr. 

Journal  Water  Pollution  Control  Federation,  Vol 

43,  No  4,  April  1971 ,  p  580-594. 9  fig,  1  tab,  27  ref. 

Descriptors:  'Algae,  'Bacteria,  'Symbiosis, 
Photosynthesis,  Oxidation,  Respiration,  Oxygena- 
tion, Temperature,  Light  intensity,  Mixing,  Dis- 
solved oxygen,  Metabolism,  Carbon  dioxide, 
Phosphates,  Nitrates,  'Nutrients,  Alkalinity, 
Chemical  oxygen  demand,  Analytical  techniques. 
Tertiary  treatment,  'Waste  water  treatment 

A  laboratory-scale  continuous  symbiotic  algal- 
bacterial  system  was  developed  that  removed 
nutrients  from  wastewater  and  remained  without 
supplemental  aeration.  The  biomass  growth  unit 
supported  a  mixed  Chlorella-activated  sludge  cul- 
ture. Maximum  and  most  consistent  nutrient 
removal  and  conservation  occurred  during 
unaerated  operation  with  solids  control  by  daily 
harvesting.  Phosphorus  removals  were  not  signifi- 
cant. The  biomass  culture  was  an  intimately  as- 
sociated mixture  of  algae  and  activated  sludge, 
and  the  resulting  symbiotic  benefits  presented 
more  favorable  conditions  for  the  removal  and 
conservation  of  wastewater  nutrients.  The 
reestablishment  of  the  symbiotic  algal-bacteria 
system  after  an  equipment  failure  provides 
evidence  that  such  a  process  could  be  recovered 
after  some  operational  mishap  had  made  it  neces- 
sary to  revert  to  supplemental  aeration.  (Lowry- 
Texas) 
W72-04983 


IDENTIFICATION  OF  FILAMENTOUS 

MICROORGANISMS  IN  ACTIVATED  SLUDGE, 

Wisconsin  Univ.,  Madison.  Dept.   of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  05B. 
W72-04984 


THE  ECONOMIC  FEASIBILITY  OF  TREATING 
TEXTn.E  WASTES  IN  MUNICD7AL  SYSTEMS, 

Clemson  Univ.,  S.C. 

Kimrey  D.  Newlin. 

Journal  Water  Pollution  Control  Federation,  Vol 

43,  No  1 1 ,  November  1971 ,  p  2195-2199.  20  ref. 

Descriptors:  Textiles,  'Biodegradation,  'Mu- 
nicipal wastes,  'Industrial  wastes,  Nutrients, 
Hydrogen  ion  concentration,  Toxicity,  'Cost  anal- 
ysis, Construction  cost,  Operation  and  main- 
tenance, Research  and  development,  'Waste 
water  treatment. 
Identifiers:  'Textile  wastes. 

A  literature  review  was  conducted  to  establish  the 
characteristics  of  textile  wastes,  their  suitability 
for  joint  treatment  with  municipal  wastes,  and  cost 
analyses  for  such  treatment.  Textile  wastes  were 
generally  found  to  contain  a  very  high  BOD,  large- 
ly carbonaceous.  Therefore,  they  should  lend 
themselves  well  to  biological  treatment  provided 
the  pH  is  reasonable  and  provided  that  supplemen- 


tal nutrients  be  made  available.  Since  municip 
wastes  could  readily  supply  the  necessai 
nutrients,  joint  treatment  of  textile  wastes  and  mi 
nicipal  wastes  would  appear  favorable  at  this  tim 
However,  no  simple,  single  solution  to  tl, 
problem  of  treating  textile  wastes,  or  estimates  c 
the  costs  associated  with  such  treatment  a 
available  since  advances  are  continually  beii 
made  both  in  processing  textiles  and  in  treatme: 
of  textiles.  Examples  of  individual  applications  < 
various  treatment  methods  and  costs  are  include 
(Lowry-Texas) 
W72-04989 


DUAL    SUBSTRATE    UTILIZATION    BY    A< 
TTVATED  SLUDGE  MICROFLORA, 

Vanderbilt  Univ.,  Nashville,  Tenn.  Dept.  of  E 
vironmental  and  Water  Resources  Engineering. 
John  A.  Carter,  and  George  W.  Malaney. 
Water   and   Sewage   Works,    Vol    118,    No   l1 
December  1971 ,  p  41 1-415. 8  fig,  7  ref. 

Descriptors:  'Activated  sludge,  'Oxidation,  'A 

climatization.  Enzymes,   Additives,  Metabolisr 

Microorganisms,  Laboratory  tests,  'Waste  wat 

treatment,   'Municipal   wastes.  Biological  trej 

ment. 

Identifiers:    'Process    control,    'Glutamic    act 

Stimulation,  Substrate. 

Activated  sludge  microflora  from  a  convention 
municipal  waste  treatment  plant,  exposed  to  du 
combinations  of  representatives  of  alkane 
ketones,  amino  acids,  and  aromatic  hydrocarbon 
in  most  cases  exhibited  preferential  oxidation  i 
one  of  the  two  compounds  in  the  system.  The  cor 
pound  of  choice,  namely  the  substrate  that  will  1 
used  first,  was  predicted  from  the  time  perk* 
required  by  the  organisms  to  begin  oxidation  of  t' 
individual  compounds.  Glutamic  acid  seemed 
stimulate  increased  utilization  of  undercanor 
tridecane,  and  catechol.  These  results  indicate 
the  possible  utility  of  glutamic  acid,  and  possib 
other  untested  compounds,  as  additives  in  aeroi 
biological  waste  treatment  to  increase  the  degrad 
tion  and  removal  of  refractory  materials.  Cor 
bination  of  different  types  of  wastes,  therefor 
may  greatly  facilitate  biological  treatment  in  son 
instances,  resulting  in  an  increase  in  treatment  e 
ficiency.  (Lowry-Texas) 
W72-04990 


RECENT  EXPERIENCES  IN  PLANT-SCALE  A 
PLICATION  OF  THE  SETTLING  TUBE  COI 
CEPT, 

Neptune  Microfloc,  Inc.,  Corvallis,  Oreg. 
Alfred  F.  Slechta,  and  Walter  R.  Conley. 
Journal  Water  Pollution  Control  Federation,  V 
43,  No  8,  August  1971,  p  1724-1738.  17  fig,  3  tab, 
ref. 

Descriptors:  'Activated  sludge,  'Trickling  filter 
'Sedimentation,  Separation  techniques.  Scui 
Fouling,  Pilot  plants,  Operation  and  maintenanc 
'Waste  water  treatment. 

Identifiers:  'Settling  tubes,  'Clarification,  Settle 
ble  solids.  Suspended  solids.  Primary  sludge. 

Clarification  with  tube  settlers  was  practiced 
plant  scale  for  both  primary  clarification  of  ra 
wastewater  and  secondary  clarification  of  a 
tivated  sludge  and  trickling  filter  solids.  Settlii 
tubes  can  be  used  to  improve  quality  and  possib 
increase  capacity  in  systems  with  serious  soli' 
carry-over  problems.  A  zone  for  collection  ai 
removal  of  scum  and  grease  must  be  provided  u 
stream  of  the  effluent.  Removal  of  settleat 
solids  and  40  to  60%  removal  of  suspended  soli' 
can  be  achieved  with  2  ft.  settling  tubes  having 
settling  depth  of  2  inch  at  a  rate  of  3  gpm/sq. 
Simple  cleaning  procedures  must  be  practiced 
maintain  high  solids  removal  efficiencies.  Wi 
settling  tubes,  it  was  possible  to  separate  activat 
sludge  directly  in  an  aeration  basin  witho 
mechanical  sludge  removal  and  related  retur 
sludge  pumping  facilities,  while  protecting  U 
final  clarifier  from  severe  solids  losses  due  to  u 
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its  in  the  biological  process  or  peak  flow  condi- 

ons.  (LowrygTexas) 

(-72-04991 


CCUMULATIONS  OF  CERTAIN  PESTICIDES 
<  ADIPOSE  TISSUES  AND  PERFORMANCE 
F  ANGUS,  HEREFORD,  AND  HOLSTEIN 
rEERS  FED  APPLE  PROCESSING  WASTES, 

:nnsylvania  State  Univ.,  University  Park.  Dept. 

!  Animal  Science. 

.  L.  Wilson,  D.  A.  Kurtz,  J.  H.  Ziegler,  M.  C. 

ugh,  and  J.  L.  Watkins. 

lurnal  of  Animal  Science,  Vol  31,  p  112-117, 

171.4  tab,  17ref. 

escriptors:  Waste  disposal,  *Solid  wastes, 
>esticides,  Apples,  "DDT,  Heptachlor,  Aldrin. 
lentifiers:  "DDE,  *TDE,  Herefords,  Holsteins, 
ngus,  Cod  fat  biopsie,  Carcass  tracts, 
elabolites,  *Apple  processing  wastes,  "Adipose 
ssue. 

he  nutritive  value  of  apple  wastes  has  been  re- 
ined by  several  researchers,  but  because  of  the 
>ntent  of  several  pesticides  in  apple  waste,  the 
eding  of  processing  wastes  to  cattle  has  been 
testioned.  Three  of  the  pesticides  investigated 
ere  DDT,  DDE,  and  TDE.  A  study  was  con- 
lcted  to:  (1)  determine  the  concentration  of  pesti- 
de  residues  in  fat  from  Angus,  Hereford,  and 
olstein  steers  fed  apple  wastes  and  (2)  to  deter- 
ine  the  ration  replacement  value  of  dried  apple 
aste  for  standard  cattle  finishing  feeds.  The 
>ple  waste  was  composed  of  peelings,  cores,  and 
ill  apples  and  were  pressed  in  a  0.099  m3  Willmes 
resser.  The  waste  contained  0.45,  0.52,  and  1.30 
m  of  DDT,  DDE,  and  TDE  respectively.  Three 
ials  were  run.  The  length  of  each  trial  differed  as 
;d  the  ratio  of  haylage  to  concentrate  to  waste, 
rials  one  and  two  used  Herefords  and  Holsteins 
hile  trial  three  used  only  Angus  cattle.  Within  all 
ials,  the  rations  of  the  different  lots  were  formu- 
ted  to  allow  equal  estimated  digestible  energy  in- 
to and  12%  protein  equivalent  based  on  proxi- 
ate  analyses  and  National  Research  Council 
ibular  data.  Daily  gains  within  any  trial  were 
milar.  Measures  of  fat  deposition  were  signifi- 
»ntly  less  for  Holsteins  than  for  Herefords.  How- 
ler, concentrations  of  pesticide  residues  of  fat 
om  Holsteins  and  Herefords  were  similar. 
Ithough  the  fat  of  waste-fed  cattle  contained  sig- 
ificantly  more  total  DDT  residue  than  did  fat  of 
ittle  not  fed  waste,  the  results  indicated  that  low 
>  moderate  levels  of  apple  waste  may  be  used  in 
ittle  finishing  rations.  (Biggs-Texas) 
'72-04992 


OUGHEST  AIR/WATER  RULES  MET  BY 
EW  KRAFT  MILL  AT  HALSEY,  OREGON, 

I.  D.  Sullivan. 

ulp  and  Paper,  Vol  44,  No  5,  May  1970,  p  63-67.  5 

g. 

lescriptors:  Oregon,  *Air  pollution,  •Sawmill, 
awdust,  Evaporators,  Lime,  Chemical  precipita- 
on,  Salt,  Alabama,  Filtration  sumps,  Potassium, 
hlorine.  Pulp  and  paper  industry,  Oil,  Natural 
as,  'Pulp  wastes,  Waste  water  treatment,  "Treat- 
lent  facilities. 

lentifiers:  "Halsey  (Oregon),  Scrubber,  Kiln, 
(alodorous  gases,  Naheola,  Centrifuge. 

anticipating  public  opposition  to  its  new  $40  mil- 
on  West  Coast  manufacturing  plant,  American 
'an  made  special  efforts  to  design  a  plant  which 
ould  contribute  to  the  economy  of  the  area 
'ithout  sacrificing  the  quality  of  the  environment, 
'esigned  to  operate  solely  on  sawmill  residuals, 
ie  Halsey  mill  represents  the  blending  of  North 
.merican  and  Swedish  technology  for  the  control 
f  air  emissions.  The  new  plant  has  no  direct  con- 
ict  evaporator.  To  simplify  evaporation,  the 
wenson  sextuple-effect  evaporators  are  aug- 
lented  with  a  forced  concentration  unit  in  a  split 
eventh  effect.  The  evaporation  plant  has  a  capaci- 
1  of  280,000  pounds  of  water.  A  Venemark 
crubber  is  installed  in  the  evaporator  vacuum 


train.  Elimination  of  fallout  was  effected  with  the 
use  of  a  dual-chamber  Research-Cottrell  electro- 
static precipitator  which  is  guaranteed  to  achieve 
99.5%  efficiency.  With  few  exceptions,  the 
recausticizing  plant  is  of  conventional  design.  The 
use  of  fresh  water  is  curtailed  through  an  exten- 
sive reclaiming  and  reuse  system.  To  reduce  the 
possibility  that  strong  effluent  might  enter  the 
main  sewer,  sumps  are  located  in  all  process  areas. 
New  and  proven  equipment  such  as  Bauer  M  and 
D  continuous  digesters  are  used  in  the  pulp  mill. 
The  paper  machines  used  have  speeds  up  to  5000 
fpm  and  slitters  on  those  machines  save  time. 
Flash  dried  pulp  also  provides  flexibility.  The 
power  supply  can  use  either  natural  gas  or  fuel  oil. 
With  automated  chip  and  sawdust  handling  instru- 
mentation aimed  at  computerization  and  many 
new  features,  the  Halsey  plant  expects  to  meet 
new  standards  to  be  enforced  in  1975.  (Biggs-Tex- 

W72-04993 


MULTD7LE  WATER  REUSE, 

El  Paso  Products  Co.,  Odessa,  Tex. 
F.  Smythe. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol  63,  No  10,  October  1971 ,  p  623-625. 2  tab. 

Descriptors:  *Sewage  effluent,  *Sewage  treat- 
ment, "Water  reuse,  Texas,  Flocculation,  Ac- 
tivated sludge,  Aeration,  Pumps,  Lagoon, 
Biochemical  oxygen  demand,  Lime,  Calcium,  Am- 
monia, Sodium  chloride,  Hydrogen,  Hydrogen  ion 
concentration,  Waste  water  treatment. 
Identifiers:  "Odessa  (Texas),  Clarifier,  Backwash, 
Surge  tanks,  Sodium  zeolite,  Hydrogen  zeolite. 

El  Paso  Products  Company,  Odessa,  Texas,  is 
now  successfully  using  city  sewage  effluent  for  in- 
dustrial water.  The  complex  requires  7  mgd  water, 
all  of  which  is  treated  in  facilities  owned  and 
operated  by  El  Paso  Products.  Some  6  mgd  of  this 
amount  is  supplied  by  the  City  of  Odessa's  sewage 
treatment  plant.  The  Odessa  treatment  plant  is  a 
typical  activated  sludge  treatment  type  containing 
primary  and  secondary  treatment  facilities.  When 
the  final  BOD  reduction  has  been  attained  transfer 
pumps  ship  the  effluent  to  El  Paso's  holding 
lagoon.  Water  from  the  holding  lagoon  goes  to  a 
cold  lime  treater  to  remove  phosphates  and 
suspended  solids.  Next  the  effluent  is  recar- 
bonated  to  convert  carbonate  and  hydroxyl  ions  to 
the  soluble  bicarbonate  form  and  thereby  prevent 
deposition  of  calcium  carbonate  in  water  condi- 
tioning equipment.  After  recarbonation,  the  water 
must  be  filtered  for  further  use.  The  filtered  water 
is  stored  in  a  surge  tank,  and  then  taken  and  split 
into  two  streams,  one  of  which  goes  to  sodium 
zeolite  exchangers  and  the  other  to  hydrogen 
zeolite  exchangers.  After  softening  the  streams  are 
blended  together  and  sent  on  to  degasifers.  After 
some  further  processing  the  split-stream  water  is 
used  for  cooling-tower  makeup  and  as  makeup  to 
the  low-pressure  boilers.  A  small  stream  of  the 
hydrogen  zeolite  water  is  deionized  for  high-pres- 
sure boiler  makeup.  Primary  control  of  cooling- 
tower  water  is  by  means  of  conductivity  with 
periodic  tests  run  for  pH,  chromate  residual,  al- 
kalinity, and  dispersant.  (Biggs-Texas) 
W72-04994 


ANAEROBIC  DIGESTION  O.  THE  CHARAC- 
TERIZATION AND  CONTROL  OF  ANAEROBIC 
DIGESTION, 

National  Institute  for  Water  Research,  Pretoria 

(South  Africa). 

J.  P.  Kotze,  P.  G.  Thiel,  and  W.  H.  J.  Hattingh. 

Water  Research,  Vol  3,  1969,  p  459-494.  1  tab,  175 

ref. 

Descriptors:  "Anaerobic  digestion,  "Kinetics, 
"Biochemistry,  Fermentation,  Energy  conversion, 
Methane,  Bacteria,  Hydrogen  ion  concentration, 
Alkalinity,  Sludge,  Metabolism,  Protein, 
Nutrients,  Organic  loading,  "Waste  water  treat- 
ment, "Reviews. 

Identifiers:  "Process  characterization,  "Process 
control,  "Substrates. 


Although  well-operating  digesters  will  always  have 
a  common  feature  in  that  organic  material  is  even- 
tually converted  to  methane  and  carbon  dioxide, 
their  bacterial  populations,  the  sequence  of  reac- 
tions giving  rise  to  end  products,  and  the  prevail- 
ing environmental  conditions  may  differ  widely. 
Digester  character  is  dependent  upon  substrate 
composition  and  the  number  of  species  of 
microorganisms  present  in  the  inoculum,  as  well  as 
temperature,  loading  rate,  hydraulic  residence 
time,  sludge  retention  time,  method  of  mixing 
sludge  in  the  digester  and  the  design  of  the  con- 
tainer of  the  process.  An  extensive  literature 
search  resulted  in  a  summary  and  description  of 
digester  characterization  factors,  and  revealed 
that  substrate  composition  and  feeding  rate  were 
of  greater  influence  than  temperature,  original  in- 
oculum, and  mode  of  operation.  Reference  was 
made  to  such  generally  accepted  ways  of  charac- 
terizing a  digester  as  pH,  volatile  fatty  acid  con- 
centration, alkalinity,  gas  production  rate  and 
composition,  etc.,  with  the  realization  that  these 
parameters  do  not  account  for  the  intrinsic  biologi- 
cal nature  of  the  process  bacteria.  The  analysis 
also  revealed  the  paucity  of  knowledge  of  the 
biochemistry  of  the  anaerobic  digestion  process, 
and  the  obvious  priority  that  such  knowledge  must 
take  in  attempting  to  provide  efficient  and  reliable 
characterization  and  control  of  an  essentially 
biological  process.  (Lowry-Texas) 
W72-04995 


MICROSTRAINING     PAPER     MDLL     WASTE- 
WATER, 

Camp,  Dresser  and  McKee,  Boston,  Mass. 
Alan  E.  Rimer. 

Journal  Water  Pollution  Control  Federation,  Vol 
43,  No  7,  July  1971,  p  1528-1540.  8  fig,  8  tab. 

Descriptors:  "Pulp  wastes,  "Turbidity,  "Coagula- 
tion, Hydrogen  ion  concentration,  Temperature, 
Flow  rates,  Biochemical  oxygen  demand,  Color, 
Sludge,  Industrial  wastes,  Construction  costs, 
Operation  and  maintenance,  Pilot  plants,  "Waste 
water  treatment,  Treatment  facilities. 
Identifiers:  "Microstraining,  "Polyelectrolytes, 
"Sodium  aluminate,  Suspended  solids. 

Esleeck  Manufacturing  Company  and  the 
Strathmore  Paper  Company  have  completed  suc- 
cessful studies  on  the  application  of  microstraining 
alone,  and  coagulation  followed  by  microstraining 
for  treatment  of  their  wastewaters,  consisting 
chiefly  of  excess  Whitewater.  Three  primary 
coagulants  and  12  polyelectrolytes  were  tested  to 
find  the  optimum  combination  for  the  coagulation 
step.  Influent  to  the  25  gpm  pilot  plants  operated 
separately  at  the  two  plants  averaged  140  to  180 
mg/1  suspended  solids,  and  20  mg/1  BOD.  Analyses 
conducted  included  solids  analyses,  turbidity 
determinations,  pH  determinations,  temperature, 
and  flow,  as  well  as  BOD  and  color  analyses. 
Average  doses  of  1.0  mg/1  of  polyelectrolyte  and 
25  to  100  mg/1  of  sodium  aluminate  were  used  in 
the  coagulation  process.  Average  removals  of  95% 
of  the  2100  kg/day  of  suspended  solids  and  85%  of 
5-day  BOD  were  achieved  with  coagulation  fol- 
lowed by  microstraining.  Effluent  turbidity 
averaged  40  JTU.  Turbidity  reductions  of  57  and 
55%  were  achieved  with  microstraining  alone  at 
Strathmore  and  Esleeck  respectively,  but  the  tur- 
bidity varied  considerably  during  any  one  day  and 
over  the  period  of  study  due  to  changes  in  the  mill 
effluent.  Construction  costs  for  a  coagulation- 
microstrainer  system  to  treat  the  wastes  from  both 
mills  were  estimated  to  be  $644,000,  with  yearly 
operating  costs  of  $32,500.  Waste  sludge  will  be 
disposed  of  at  the  municipal  plant.  (Lowry-Texas) 
W72-04996 


THE  TOTAL  ORGANIC  CARBON  ANALYZER 
AND  ITS  APPLICATION  TO  WATER 
RESEARCH, 

Washington  Univ.,  Seattle.  Water  Biology. 
For  primary  bibliographic  entry  see  Field  05A. 
W72-05O01 
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Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5D — Waste  Treatment  Processes 


DISPOSAL  OF  INSULATION  BOARD  NULL  EF- 
FLUENT BY  LAND  IRRIGATION, 
Celotex  Corp-.  Lansing,  Mich. 
A.  H.  Philipp. 

Journal  Water  Pollution  Control  Federation,  Vol 
43 ,  No  8 ,  August  1 97 1 ,  p  1 749- 1 754. 

Descriptors:  *Pulp  wastes,  *Industrial  wastes, 
'Sprinkler  irrigation,  Precipitation  (Atmospheric), 
Infiltration,  Adsorption,  Bacteria,  Nutrients, 
Biochemical  oxygen  demand,  Lagoons,  Aeration, 
Odors,  Hydrogen  sulfide,  Construction  costs. 
Operation  and  maintenance,  Waste  treatment, 
•Waste  disposal. 

An  insulation  board  mill  has  provided  a  settling 
pond  and  storage  ponds  for  its  industrial  effluent, 
for  solids  removal  and  effluent  storage  during  the 
winter  months  (October  through  April).  From  May 
through  October,  the  effluent  is  pumped  from  the 
storage  lagoons  and  used  to  irrigate  100  acres  of 
Reed  Canary  grass.  Wastewater  discharge  from 
the  plant  averages  350  gpm.  Sanitary  wastes  are 
segregated  in  the  plant  and  pumped  to  the  village 
wastewater  treatment  plants,  while  the  innocuous 
process  wastes,  containing  1950  mg/1  BOD  at  a 
slightly  acid  pH  are  sprayed  on  the  land.  Total  an- 
nual rainfall  has  averaged  less  than  40  inches  in  the 
past  3  years  with  approximately  27  inches  occur- 
ring before  the  spraying  season.  Hydraulic  loading 
on  the  system  is  0.55  in/day/acre,  making  a  total  of 
105  in.  with  the  natural  precipitation.  BOD  deter- 
minations at  the  subsurface  drainage  outfall  in- 
dicate that  BOD  removals  well  in  excess  of  99% 
are  common.  Total  construction  cost  of  the  system 
was  $440,000,  and  less  than  $20,000  is  required  for 
total  yearly  operating  costs.  (Lowry-Texas) 
W72-05002 


REDESIGNING  EXISTING  FACILITIES  TO  IN- 
CREASE HYDRAULIC  AND  ORGANIC  LOAD- 
ING, 

Greater  Peoria  Sanitary  and  Sewage  Disposal  Dis- 
trict, m. 

Edwin  B.  Fall,  Jr. 

Journal  Water  Pollution  Control  Federation,  Vol 
43,  No  8,  August  1971,  p  1695-1701.  6  fig,  3  tab,  5 
ref. 

Descriptors:  'Waste  water  treatment,  'On-site  in- 
vestigations, 'Design  criteria,  Planning,  Aeration, 
Oxidation,  Separation  techniques,  Sedimentation, 
'Organic  loading,  Head  loss,  Pumping,  Treatment 
facilities. 

Identifiers:  'Hydraulic  loading,  'Facilities 
redesign,  Kraus  process,  Short  circuiting.  Reten- 
tion ponds. 

A  wastewater  treatment  plant  was  constructed  by 
the  Greater  Peoria  Sanitary  District  in  1928  to  han- 
dle a  maximum  of  30  mgd  raw  wastewater  flow 
from  a  population  equivalent  of  200,000.  Raw 
flows  and  population  equivalents  for  previous 
years  of  operation  were  used  to  develop  projected 
loadings  for  1995  of  35  mgd  average  flow  and  70 
mgd  maximum  flow.  Numerous  in-plant  tests  and 
studies  were  conducted  to  determine  whether  or 
not  the  plant  could  be  redesigned  to  such  an  extent 
as  to  be  able  to  handle  the  increased  flows.  Prima- 
ry settling  tanks,  which  were  especially  prone  to 
short-circuiting,  were  redesigned  to  the  extent  that 
theoretical  detention  time  and  actual  detention 
time  were  identical,  and  solids  removal  efficien- 
cies were  unaffected  at  inflow  settling  rates  up  to 
4100  gpd/sq.  ft.  The  final  settling  tanks  were 
similarly  redesigned.  The  aeration  tank  was 
modified  to  use  the  Kraus  process,  three  rows  of 
porous  plates  were  added  along  the  opposite  side 
of  the  tanks  from  the  original  plates,  and  new  gas- 
engine  driven  air  blowers  were  installed.  A  polish- 
ing retention  pond  was  also  added.  Complete 
details  for  each  of  the  projects  are  presented.  In- 
plant  tests  were  shown  to  be  of  inestimable  value 
in  improving  the  capacity  and  efficiency  of  treat- 
ment works.  (Lowry-Texas) 
W72-05004 


ADVANCED       ORGANICS       REMOVAL       BY 
PULSED  ADSORPTION  BEDS, 

Iowa  State  Univ.,  Ames.  Dept.  of  Civil  Engineer- 
ing. 

Robert  L.  Johnson,  and  E.  Robert  Baumann. 
Journal  Water  Pollution  Control  Federation,  Vol 
43,  No  8,  August  1971,  p  1641-1657.  11  fig,  11  tab, 
20  ref. 

Descriptors:  'Adsorption,  'Interfaces,  'Boundary 
processes,  'Organic  matter,  Bacteria,  Metabol- 
ism, Oxidation,  Chemical  oxygen  demand, 
Biochemical  oxygen  demand,  Organic  loading, 
Sands,  Anthracite,  Activated  carbon.  Particle 
size,  Pilot  plants,  Design  criteria,  Cost  analysis, 
'Waste  water  treatment. 
Identifiers:  'Pulsed  adsorption  beds. 

Sand,  anthracite  coal,  and  activated  carbon  were 
tested  as  media  for  pulsed  adsorption  beds  (PAB). 
The  PAB  process  involves  the  adsorption  of  or- 
ganic materials  by  the  media,  concentrating  the  or- 
ganics  so  that  biodegradation  could  proceed  effi- 
ciently. Subsequent  testing  showed  that  the  PAB 
process  can  be  readily  incorporated  into  a  waste- 
water treatment  system  either  as  PAB  units 
operating  alone,  providing  removal  of  material  lost 
by  bacterial  oxidation,  or  as  a  PAB-Multimedia 
filter  combination,  providing  removals  of  both  the 
oxidized  and  the  synthesized  fractions.  Prelimina- 
ry pilot  plant  field  data  from  only  a  3  ft  deep  filter 
bed  reported  a  77%  removal  of  organic s,  with  a  60 
to  90%  range  expected  for  most  applications  A  10 
mgd  system,  based  on  the  PAB-Multi-media  filtra- 
tion combination  could  be  designed,  built,  and 
operated  at  a  total  cost  of  approximately 
$0.04/1000  gallons  treated.  (Lowry-Texas) 
W72-05005 


ABATEMENT     OF     POLLUTION     FROM     A 
POULTRY  PROCESSING  PLANT, 

Maine  Univ.,  Orono.  Dept.  of  Civil  Engineering. 
Otis  J.  Sproul,  Franklin  E.  Woodard,  Millard  W. 
Hall,  and  Mringanka  M.  Ghosh. 
Preprint  presented  at  44th  Annual  Conference  of 
Water  Pollution  Control  Federation,  Session  7,  No 
5,  October  5, 1971 ,  p  17.  2  fig,  6  tab,  3  ref. 

Descriptors:  'Industrial  wastes,  'Poultry,  'Flota- 
tion, Laboratory  tests.  Design  criteria.  Pressure, 
Biochemical  oxygen  demand,  Coagulation, 
Separation  techniques,  Operation  and  main- 
tenance. Cost  analysis,  'Waste  water  treatment. 
Pollution  abatement,  Operating  costs. 
Identifiers:  'Suspended  solids,  Grease,  'Waste 
characterization.  Flow  reduction,  In-plant  modifi- 
cations, Viscera. 

All  waste  streams  from  a  poultry  processing  were 
sampled  and  analyzed  so  that  each  waste  stream 
could  be  characterized.  In-plant  modifications 
were  then  instituted,  with  the  objectives  of  reduc- 
ing the  total  water  consumption  from  0.9  mgd  to 
0.6  mgd,  instituting  dry  clean-up  methods  where 
possible,  and  replacing  the  viscera  carriage.  Many 
of  the  changes  have  been  implemented,  and  others 
are  pending  approval  by  Federal  authorities. 
Coagulant  dosage,  recycle  rates,  rise  rate,  and 
volume  of  float  for  an  air  flotation  unit  were  in- 
vestigated in  bench  scale  laboratory  tests,  and 
design  criteria  for  a  full  scale  unit  developed.  Typi- 
cal plant  results  demonstrated  that  BOD  removals 
in  excess  of  80%,  suspended  solids  removals  in  ex- 
cess of  90%,  and  grease  removals  in  excess  of  98% 
could  be  obtained.  Underflows  were  clear  with  no 
visible  appearance  of  grease  or  blood  and  had  very 
low  turbidities.  Operating  costs  were  $104  per  day 
excluding  maintenance,  while  the  value  of  solids 
and  grease  recovered  was  $250.  This  excess  over 
cost  was  more  than  enough  to  cover  the  cost  of 
capital  repayment,  interest,  and  maintenance  of 
the  facility.  (Lowry-Texas) 
W72-05006 


INFLUENCE        OF        TEMPERATURE        ON 
ANAEROBIC  DIGESTION, 

Central     Sewage     Treatment    Plant,     Brno    (C- 
zechoslavakia). 


Josef  Maly,  and  Hubert  Fadrus. 

Journal  Water  Pollution  Control  Federation,  Vc 

43,  No  4,  April  1971 ,  p  641-650.  7  fig,  4  tab,  1 1  ref. 

Descriptors:    'Anaerobic    digestion,    'Fermenta 
tion,  'Temperature,  Sludge,  Kinetics,  Bacteria 
Carbon  dioxide,   Methane,  Ammonia,  Proteins 
•Waste  water  treatment. 
Identifiers:  'Reaction  rate. 

The  relationship  between  the  rate  and  degree  o 
organic  matter  digestion  in  sludge  and  the  tem 
perature  at  which  methane  fermentation  take 
place  was  investigated  both  through  the  literatur 
and  in  a  series  of  laboratory  tests.  Sludge  ga 
production  and  organic  matter  removals  wer 
determined  for  batch  fermentation  units  at  20  de, 
C,  30  deg  C,  and  50  deg  C.  Increased  temperatur 
resulted  in  an  increased  rate  of  bacterial  decom 
position,  but  the  resulting  effect  and  final  state  o 
the  process,  as  determined  from  removals  of  or 
ganic  matter,  organic  carbon,  and  methane  am 
C02  production,  were  nearly  identical  for  the  dif 
ferent  temperatures,  provided  sufficiently  Ion; 
fermentation  periods  were  utilized.  At  highe 
sludge  fermentation  temperatures  more  ammom. 
would  be  evolved,  due  to  failure  of  methane  fer 
mentation  rate  to  increase  with  temperature.  Thi 
ammonia  evoluation  from  the  high-molecular' 
weight  nitrogenous  compounds  and  their  decom 
position  products  would  not  always  be  accom 
panied  by  total  mineralization.  (Lowry-Texas) 
W72-O5010 


PHOSPHORUS    REMOVAL    BY    LUXURY   UP 
TAKE, 

Greater  Manassas  Sanitary  District,  Prince  Wil 

liam  County,  Va. 

M.  C  Mulbarger,  M.  C.  Murphy,  D.  G.  Shiflett, 

and  D.  D.  Huffman. 

Journal  Water  Pollution  Control  Federation,  Vo 

43,  No  8,  August  1971,  p  1617-1628.  3  fig,  7  tab,  1< 

ref. 

Descriptors:     'Activated    sludge,     'Phosphate: 
'Separation    techniques,    Anaerobic    conditions 
Flotation,    Design    criteria.    Performance,    Cos 
analysis,  'Waste  water  treatment.  Evaluation. 
Identifiers:  'Biological  luxury  uptake. 

A  1 .0  mgd  wastewater  treatment  plant  designed  foi 
biological  phosphorus  removal  by  luxury  uptake 
within  the  activated  sludge  system  was  evaluatec 
at  a  wide  range  of  operating  variables.  Priman 
clarification  was  eliminated  to  provide  grealei 
solids  levels  for  removing  phosphorus,  and  dis- 
solved air  flotation  was  used  in  lieu  of  secondan 
settling  to  prevent  occurrence  of  anaerobic  condi- 
tions and  subsequent  phosphate  release.  Anaero- 
bic digestion  of  waste  sludge  released  the 
phosphates  in  the  elutriate,  where  they  could  be 
removed  chemically  if  necessary.  Enhanced 
phosphorus  removals  were  demonstrated  to  occur 
through  a  combination  of  metabolic  and  physical- 
chemical  mechanisms  that  are  incompletely  un- 
derstood. Maximum  phosphorus:  COD  removal 
ratio  was  0.026  at  a  first-stage  CRT  of  3.6  days 
Removals  were  not  subject  to  precise  controls, 
since  the  internal  metabolic  and/or  chemical 
precipitation  mechanisms  were  limited  by  the 
variability  of  the  wastewater  quality  and  the  ac- 
tivated sludge  system  performance.  Cost  of  the 
system  was  2  to  3  times  the  cost  of  conventional 
activated  sludge  systems.  Therefore,  such  designs 
should  be  avoided,  and  high  level  phosphorus 
removals,  if  they  occur  in  some  installations, 
should  be  treated  as  a  bonus.  (Lowry-Texas) 
W72-05011 


PUMPING  SLUDGE  LONG  DISTANCES, 

Potter  (Alexander)  Association,  New  York. 
Anton  E.  Sparr. 

Journal  Water  Pollution  Control  Federation,  Vol 
43,  No  8,  August  1971 ,  p  1702-1711.  1  tab,  25  ref. 

Descriptors:  'Sludge,  'Pumping,  'Pipes,  Anaero- 
bic digestion,  Viscosity,  Velocity,  Laminar  flow. 
Turbulent  flow,  Fluid  friction.  Particle  size.  Head 
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is,  Deposition  (Sediments),  Linings,  Activated 

idge.  Operation  and  maintenance,  Sludge  treat- 

:nt. 

sntifiers:  'Primary  sludge,  'Grease. 

idge  is  produced  in  wastewater  treatment  as  raw 
mary  sludge,  waste  activated  sludge,  digested 
dge,  and  heat  treated  combinations  of  any  or  all 
the  above.  Head  loss  due  to  friction  of  a  line  va- 
s  directly  with  the  viscosity  of  the  flowing 
dge.  Apparent  viscosity  decreases  with  increas- 

velocity  of  flow  in  the  pipe  in  the  laminar  zone, 
reased  velocity  in  the  turbulent  zone  continues 

decrease  apparent  viscosity  until  the  true 
cosity  is  reached.  Particle  size  reduction  results 
reduced  viscosity.  Effective  grit  removal  is 
ndatory  for  economical  pumping.  Low  veloci- 
s  in  the  laminar  zone  for  raw  primary  sludge 
en  result  in  grease  deposition  on  the  walls.  Fric- 
i  losses  are  less  for  anaerobically  digested 
dge  than  primary  sludge  of  the  same  dry  solids 
itent.  Turbulent  flow  region  flow  velocities  tend 
jrevent  grease  deposition  within  the  pipe.  Max- 
im economy  is  realized  by  pumping  at  veloci- 

in  the  lower  portion  of  the  turbulent  zone, 
eline    materials    and    linings    influence    head 
»es  and  grease  deposition.  (Lowry-Texas) 
2-05013 


ALYTICAL  PARAMETERS  OF 

rROCHEMICAL  AND  REFINERY   WASTE- 
TERS, 

Sineering-Science,  Inc.,  Texas,  Austin. 

U  Ford,  J.  M.  Eller,  and  E.  F.  Gloyna. 

rnal  Water  Pollution  Control  Federation,  Vol 

No  8,  August  1971,  p  1712-1723.  9  fig,  3  tab,  9 


criptors:  'Correlation  analysis,  'Industrial 
tes,  'Regression  analysis,  'Chemical  oxygen 
land,  'Biochemical  oxygen  demand,  Analyti- 
techniques,  Oxidation,  Acclimatization,  Waste 
er  treatment, 
ntifiers:  'Total  organic  carbon. 

organic  content  of  industrial  wastewaters  is 
imonly  characterized  by  the  BOD,  COD,  or 
2  analyses.  Correlation  of  these  parameters  is 
sssary,  since  regulatory  agencies  accept  only 
D  and  COD  measurement,  while  TOC  or  TOD 
eing  used  by  industries  because  of  the  availa- 
y  of  automated  techniques.  Tests  have  demon- 
ted  that  the  probability  of  developing  a  useful 
•elation  between  the  various  parameters  is  best 
n  wastewater  concentration  is  high  and 
luct  diversity  is  low.  The  realtionship  between 
parameters  is  generally  linear  and  best  charac- 
:ed  by  a  least  squares  regression  line.  COD  to 
2  correlations  were  better  than  either  BOD  to 
-  or  BOD  to  COD  in  most  cases  studied.  Any 
blished  correlations  should  be  checked 
odically,  since  process  modifications  or  opera- 
al  changes  can  greatly  affect  the  relationship, 
^ever,  when  carefully  developed,  such  correla- 
s  provide  an  indication  of  the  degree  of  biolog- 
treatment  obtainable  at  a  substantial  savings  in 
ytical  expense  and  time.  (Lowry-Texas) 
! -0501 4 


[IC  EFFECTS  OF  AMMONIA   NITROGEN 
1IGH-RATE  DIGESTION, 

'  York   City   Environmental  Protection   Ad- 

stration.  Dept.  of  Water  Resources. 

.  Melbinger,  and  J.  Donnellon. 

nal  Water  Pollution  Control  Federation,  Vol 

"Jo  8,  August  1971 ,  p  1658-1668.  4  fig,  6  tab,  4 

:riptors:  'Digestion,  Ammonia,  'Toxicity,  In- 
ion,  Sludge,  On-site  investigations,  Alkalini- 
'Nitrogen,  Acclimatization,  Methane,  Bac- 
,  'Waste  water  treatment, 
fifiers:  'Digester  failure,  'Recirculation,  Am- 
ia  nitrogen. 

ough  previous  investigators  had  established 
to  1800  mg/1  as  the  toxicity  threshold  for  am- 


monia nitrogen  in  digesters,  operating  experience 
had  revealed  several  instances  of  digesters  operat- 
ing in  excess  of  these  levels  in  various  New  York 
City  Wastewater  Treatment  Plants.  A  series  of 
digester  failures  starting  in  1967  caused  renewed 
interest  in  investigating  the  actual  mechanisms. 
Monitoring  of  the  digesters  revealed  that  the  am- 
monia nitrogen  becomes  toxic  in  a  digester  only 
when  the  rate  of  its  formation  above  a  1700  to  1800 
mg/1  threshold  limit  is  increasing  more  rapidly  than 
the  acclimation  of  methane-forming  organisms. 
Control  of  the  rate  is  possible  by  proper  digester 
feeding,  using  the  volatile  acid:  alkalinity  ratio  as  a 
parameter,  and  ammonia  nitrogen  concentrations 
of  2700  mg/1  have  existed  in  acclimated  digesters 
with  no  loss  of  efficiency.  Controlled  recirculation 
of  digested  sludge  to  the  thickener  has  been  used 
to  control  the  ammonia  nitrogen  concentrations 
also.  Finally,  a  definite  relationship  exists  between 
the  sludge  ammonia  nitrogen  content  and  the 
digested  sludge  volatile  solids  and  alkalinity.  (See 
also  W72-05016)  (Lowry-Texas) 
W72-05015 


DISCUSSION  OF  'TOXIC  EFFECTS  OF  AM- 
MONIA NITROGEN  IN  HIGH  RATE 
DIGESTION', 

Bergen  County   Sewer  Authority,   Little  Ferry, 

N.J. 

Herman  R.  Zablatzky. 

Journal  Water  Pollution  Control  Federation,  Vol 

43,  No  8,  August  1971 ,  p  1668-1670.  1 1  ref. 

Descriptors:    'Anaerobic   digestion,    'Ammonia, 
'Acclimatization,  Toxicity,  Inhibition,  Acids,  Al- 
kalinity,   Methane,    Sludge,    Foaming,    Odors, 
'Waste  water  treatment. 
Identifiers:  'Solids  disposal. 

Results  of  the  work  performed  by  Melbinger  and 
Donnellon  indicate  that  possibly  many  of  the  old 
toxicity  levels  should  be  re-evaluated  to  consider 
possible  acclimation  effects.  However,  two 
requirements  specified  by  them  may  limit  the 
number  of  plants  to  which  their  own  investigations 
may  be  directly  applied.  The  plants  would  require 
some  form  of  the  activated  sludge  process,  and  un- 
digested sludge  thickening  before  digestion.  In  ad- 
dition plant  location  and  method  of  solids  disposal 
can  alter  the  degree  of  anaerobic  treatment 
desired,  affecting  the  quantity  and  quality  of  the 
intermediate  and  end  products.  The  effects  of 
these  intermediate  and  end  products  on  the 
process  must  also  be  considered.  In  addition,  there 
may  be  a  ratio  of  ammonia  nitrogen  to  alkalinity 
that  may  depend  on  specific  types  and  concentra- 
tions of  sludges  and  allow  the  alkalinity  to  be  used 
as  an  easy  reference  point  for  the  inhibiting  level 
of  ammonia  nitrogen.  (See  also  W72-05015)  (Low- 
ry-Texas) 
W72-05016 


ENERGY  PRODUCTION  IN  ANAEROBIC  OR- 
GANISMS, 

Freiburg  Univ.  (West  Germany).  Bichemisches  In- 
stitut. 

K.  Decker,  K.  Jungermann,  and  R.  K.  Thauer. 
Angewandte  Chemie,  International  Edition  in  En- 
glish, Vol  9,  No  2,  1970,  p  138-158.  11  fig,  9  tab, 
116  ref. 

Descriptors:       'Anaerobic      bacteria,      Energy 
transfer,  Photo  trophism,  'Enzymes,  'Oxidation- 
reduction  potential,  'Anaerobic  conditions. 
Identifiers:  'Energy  production,  Chemotrophism, 
Adenosine  triphosphate  (ATP). 

Biological  energy  production  was  believed  by 
Lavoisier  to  depend  upon  oxidations  with  at- 
mospheric oxygen.  This  view  was  held  for  more 
than  a  century.  We  now  know  that  during  the  earli- 
est phases  of  the  development  of  our  earth  that 
energy  could  not  have  been  produced  by  com- 
bustion reactions  since  the  atmosphere  at  the  time 
was  oxygen  free.  Therefore,  it  is  probable  that  the 
earliest  forms  of  life  on  our  planet  were  anaerobes. 
'Life  without  oxygen'  still  occurs  on  earth  wher- 


ever natural  processes  give  rise  to  niches  of  ox- 
ygen deficiency.  In  an  anaerobic  system,  biologi- 
cal redox  processes  are  required  for  the  synthesis 
of  'energy  rich'  compounds  which  are  in  an  en- 
zyme-controlled equilibrium  with  the  general  ener- 
gy carrier  adenosine  triphosphate  (ATP).  The 
basic  mechanisms  of  biological  energy  transforma- 
tion are  substrate  level  phosphorylations  (SLP) 
and  electron  transport  phosphorylations  (ETP).  In 
anaerobic  catabolism  the  numerous  nutrients  are 
channelled  into  only  a  few  substrate  level 
phosphorylations;  the  occurrence  in  chemotrophic 
anaerobes  of  energy  conservation  coupled  to  elec- 
tron transport  has  not  yet  been  demonstrated 
unequivocally.  At  present,  the  determination  of 
the  ATP  turnover  in  growing  cells  appears  to  be  a 
promising  method  of  approaching  this  problem. 
The  existing  knowledge  of  oxygen  dependent  en- 
zyme reactions  and  their  molecular  evolution  pro- 
vides the  basis  for  a  biochemical  definition  of 
aerobic  and  anaerobic  organisms.  (Goessling-Tex- 
as) 
W72-05018 


NITRIFICATION  AND  DENITRIFICATION  IN 
ACTIVATED  SLUDGE  SYSTEMS, 

Environmental  Protection  Agency,  Manassas,  Va. 

Advanced  Waste  Treatment  Research  Lab. 

M.  C.  Mulbarger. 

Journal  Water  Pollution  Control  Federation,  Vol 

43,  No  10,  October  1971,  p  2059-2070.  8  fig,  3  tab, 

12  ref. 

Descriptors:  'Nitrification,  'Denitrification, 
'Pilot  plants,  Trickling  filters,  Coagulation,  Ac- 
tivated sludge,  Nitrogen,  Ammonia,  Nitrates, 
Nitrites,  Toxicity,  Hydrogen  ion  concentration, 
Alkalinity,  Temperature,  Aeration,  Mixing,  Ox- 
idation, Dissolved  oxygen,  Filtration,  Sampling, 
Performance,  'Waste  water  treatment. 
Identifiers:  'Methanol. 

Trickling  filtration,  addition  of  inorganic  or  or- 
ganic coagulants  to  the  primary  clarifier  to  max- 
imize solids  removal  and  eliminate  the  high  rate 
activated  sludge  system,  utilization  of  anaerobic 
columns  or  beds,  and  several  modifications  of  the 
activated  sludge  process  were  evaluated  at  pilot 
plant  scale  (0.2  mgd)  for  efficiency  of  nitrification 
and  denitrification.  The  three  sludge  activated 
sludge  system  offered  the  most  dependable,  con- 
sistent performance  for  achieving  nitrification. 
Additional  cost  of  nitrification  with  such  a  system 
was  estimated  to  be  within  10%  of  the  cost  of  con- 
ventional activated  sludge  treatment.  Alkalinity 
depletion  caused  by  nitrification  was  demon- 
strated to  be  less  than  that  theoretically  predicted, 
but  in  low-alkaline  wastewater  the  depletion  may 
be  of  sufficient  magnitude  to  warrant  pH  control 
through  addition  of  an  external  alkalinity  source. 
(Lowry-Texas) 
W72-05019 


AUXILIARY     SEWAGE     STORAGE     SYSTEM 
FOR  TEMPORARILY  STORING  SEWAGE, 

Aerojet-General  Corp.,  El  Monte,  Calif. 
Benjamin  Franklin  Rose,  Jr. 
U.  S.  Patent  No.  3,503,413,  4  p,  2  fig,  9  ref;  Patent 
Abstracts  Section,  Official  Gazette,  Vol.  872,  No. 
5,  p.  1499,  March  31 ,  1970. 

Descriptors:  'Patents,  'Sewage  treatment,  Pollu- 
tion   abatement,    'Treatment   facilities,    'Waste 
water  treatment,  'Liquid  wastes,  Water  purifica- 
tion, Water  pollution  control,  Storage. 
Identifiers:  'Sewage  storage. 

The  auxiliary  sewage  storage  system  consists  of 
one  or  more  flexible  storage  bags  connected  into  a 
by-pass  conduit  arrangement.  When  the  sewage 
treatment  plant  is  operating  at  capacity  under  peak 
load  conditions,  a  valve  in  a  by-pass  conduit  is 
opened  so  as  to  direct  additional  raw  sewage  to  the 
flexible  storage  bags  for  temporary  storage.  (Sin- 
ha-OEIS) 
W72-05022 
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WASTE    WATER    TREATMENT    PHOSPHATE 
REMOVAL  BY  IRON  OXIDE, 

Johns-Man ville  Corp.,  New  York. 

Karlis  Laimonis  Jaunarajs. 

U.  S.  Patent  No.  3,499,837,  5  p,  6  tab,  7  ref;  Patent 

Abstracts  Section,  Official  Gazette,  Vol.  872,  No 

2,  p  523,  March  10, 1970. 

Descriptors:   'Patents ,  "Waste  water  treatment, 
Waste    treatment,    'Phosphates,    *Iron    oxides, 
Water  pollution,  Pollution  abatement,  Domestic 
wastes,  'Ions. 
Identifiers:  Orthophosphates. 

Waste  water  containing  phosphate  ion  is  treated 
with  activated  hydrous  ferric  oxide.  This 
procedure  reduces  the  orthophosphate  ion  concen- 
tration without  unduly  raising  the  pH  or  adding  an 
unwanted  ion  to  the  water.  (Sinha-OEIS) 
W72-05041 


BLOCK  DRYING  OF  CHICKEN  MANURE, 

Cornell  Univ.,  Ithaca,  N.Y.  Dept.  of  Agricultural 

Engineering. 

A.  T.  Sobel. 

Compost  Science,  Vol  11,  No  3,  1  tab,  1970.  p  28- 

29,  3  fig,  3  ref. 

Descriptors:   •Farm  wastes,   'Drying,   'Poultry, 
Moisture  content.  Odor,  Nitrogen,  'Waste  treat- 
ment. 
Identifiers:  Block  drying. 

Blocks  of  chicken  manure  were  air  dried  to  form  a 
storable  product  with  minimum  odor.  Reductions 
in  weight,  volume,  nitrogen,  and  viable  organisms 
were  obtained  during  the  drying  period  and  follow- 
ing storage  period.  Due  to  moisture  loss  during 
drying,  the  blocks  experience  a  weight  reduction 
to  29  percent  of  the  initial  weight.  Shrinkage  can 
result  in  a  volume  reduction  of  approximately  50 
percent.  The  reduction  in  viable  organisms  over  a 
3-3/4  period  is  substantial  but  a  large  number  of  or- 
ganisms still  exist.  Nitrogen  is  lost  during  the  dry- 
ing and  storage  period.  (Bundy-Iowa  State) 
W72-05054 


HANDLING  LIVESTOCK  WASTE, 

North    Dakota    State    Univ.,    Fargo.    Dept.    of 
Agricultural  Engineering  and  Animal  Science. 
G.  L.  Pratt,  D.  W.  Johnson,  and  M.  L.  Buchanan. 
North  Dakota  Farm  Research,  North  Dakota  State 
University  Reports  on  Environmental  Quality,  Vol 
4,  No  28,  p  22-24,  March-April,  1971 . 1  tab. 

Descriptors:  'Farm  wastes,  'Treatment,  'Water 
quality  control,  Oxidation  lagoons,  Aeration, 
Disposal,  Drying,  Farm  lagoons,  Filtration,  De- 
watering,  Separation  techniques,  Waste  storage, 
Confinement  pens,  Settling  basins,  Runoff. 
Identifiers:  'Groundwater  pollution,  Feedlots, 
Slatted  floors. 

Congress  has  been  developing  legislation  since 
1948  to  prevent  water  pollution.  The  Federal 
Water  Quality  Act  of  1965  was  the  culmination  of 
this  development.  The  act  provided  that  states 
could  set  water  quality  standards  and  administer 
them.  In  1967  the  North  Dakota  legislature 
adopted  a  comprehensive  water  pollution  control 
act.  These  acts  have  necessitated  research  on 
managing  and  disposing  of  livestock  wastes.  The 
major  phases  of  manure  handling  are  collection, 
storage,  treatment,  and  disposal.  Various  methods 
of  collection,  storage,  treatment,  and  disposal  are 
listed  with  their  relative  advantages  and  disad- 
vantages. However,  spreading  on  cropland  has 
been  the  standard  method  to  dispose  of  livestock 
manure  for  a  long  time.  Research  to  date  indicated 
that  it  is  still  the  most  practical  method  for 
preventing  pollution.  (Dorland-Iowa  State) 
W72-05057 


DRYING  OF  POULTRY  MANURE  IN  A  CAGE- 
-LAYER  HOUSE, 

Michigan   State   Univ.,   East  Lansing,   Dept.   of 

Agricultural  Engineering. 

For  primary  bibliographic  entry  see  Field  05E. 


W72-05063 


ODORS,  GASES  AND  PARTICULATE  MATTER 
FROM  HIGH  DENSITY  POULTRY  MANAGE- 
MENT SYSTEMS  AS  THEY  RELATE  TO  AIR 
POLLUTION, 

Cornell  Univ.,  Ithaca,  N.Y.  Dept.  of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-05067 


SOIL  FILTRATION  TO  REMOVE  ODORS, 

Cornell    Univ.,    Ithaca,    N.Y.    Dept.    of    Food 
Science. 

W.  E.  Burnett,  and  N.  C.  Dondero. 
In:  Odors,  Gases  and  Particulate  Matter  from  High 
Density  Poultry  Management  Systems  as  They  Re- 
late to  Air  Pollution.  Final  Report,  New  York 
State  Dept.  of  Health,  Division  of  Air  Resources, 
Ithaca,  New  York,  p  71-86,  April  15,  1969.  3  fig,  8 
tab,  14  ref. 

Descriptors:  'Farm  wastes,  Odor,  Organic  com- 
pounds, Poultry,  Soil,  Ammonia,  Hydrogen  sul- 
fide. Filtration,  'Waste  treatment,  'Air  pollution. 
Identifiers:  'Soil  filtration,  Soil  columns,  Liquid 
dilution  method,  Odor  panel,  'Odor  control. 

Modern,  high-density  poultry  operations  in  which 
there  are  accumulations  of  manure  cause 
nuisances  in  populated  areas  because  of  the  foul 
odors  discharged  to  the  atmosphere  by  forced  ven- 
tilation. The  feasibility  of  removing  poultry  odors 
from  ventilation  air  by  soil  filtration  was  in- 
vestigated. The  soil  column  effectively  removed 
manure  odors.  Odors  were  removed  by  only  6 
inches  of  soil  under  the  conditions  of  test.  The 
ability  of  the  soil  to  remove  ammonia  decreased 
markedly  as  the  soil  dried.  Soil  columns  remove 
ammonia  as  long  as  the  soil  remains  moist.  Am- 
monia breaks  through  those  columns  when  dry. 
The  manured  soil  removed  more  ammonia  than  the 
untreated  soil.  (See  also  W72-05067)  (Bundy-Iowa 
State) 
W72-05073 

ODOR  CONTROLS  BY  CHEMICAL  TREAT- 
MENT, 

Cornell  Univ.,  Ithaca,  N.Y.  Dept.  of  Food 
Sciences. 

W.  E.  Burnett,  and  B.  Gormel. 
In:  Odors,  Gases  and  Particulate  Matter  from  High 
Density  Poultry  Management  Systems  as  They  Re- 
late to  Air  Pollution.  Final  Report,  New  York 
State  Dept.  of  Health,  Division  of  Air  Resources, 
Ithaca,  New  York,  p  87-97,  April  15,  1969.  5  fig,  1 
tab,  12  ref. 

Descriptors:  'Farm  wastes,  'Odor,  Poultry,  Am- 
monia, Hydrogen  sulfide.  Carbon  dioxide,  'Waste 
treatment,  'Air  pollution. 

Identifiers:  'Chemical  treatment,  Mechanical  con- 
trol, 'Odor  control. 

The  various  methods  of  odor  control  include 
elimination  by  mechanical,  physical,  or  chemical 
means,  and  modification,  usually  by  chemical 
means.  Chemical  means  was  reviewed  in  an  at- 
tempt to  eliminate  or  modify  poultry  manure 
odors.  The  emphasis  is  on  abatement  of  odor  from 
liquid  management  systems.  Offensive  manure 
odors  can  be  effectively  masked  by  the  use  of  an 
effective  masking  agent  dispersed  in  Mosquito 
Larvae  Oil  in  liquid  poultry  manure  pits.  Mosquito 
Larvae  Oil  appears  to  do  an  effective  job  in 
dispersing  the  masking  agent  over  the  surface  of 
the  liquid  manure.  Applications  of  5  ml  and  10  ml 
of  making  agent  to  the  tanks  of  liquid  manure  were 
considered  to  be  impractical  because  of  the  rela- 
tively short  time  these  additions  were  effective  in 
masking  the  odors,  especially  after  the  proportion 
of  manure  solids  increased  in  the  water.  (See  also 
W72-05067)  (Bundy-Iowa  State) 
W72-05074 


BIBLIOGRAPHY     OF    PRODUCTS    DERIVE 
FROM  AQUATIC  ORGANISMS. 

Coastal  Plains  Center  for  Marine  Developmet 
Services,  Wilmington,  N.C. 

Center  Publication  No  71-3,  August  1971. 113p. 

Descriptors:    'Aquatic    plants,    'Fish,    Poultr 
Mink,  Swine,  Ruminants,  Feeds,  'Water  pollutic 
control,  Sewage  treatment. 
Identifiers:  'Animal  husbandry,  'Fish  protein. 

367  REFERENCES  INCLUDE  INFORMATIO: 
ABOUT  BOTH  FOOD  AND  MEDICA 
PRODUCTS  WHICH  CAN  BE  OBTAINE 
FROM  AQUATIC  ORGANISMS.  References  c 
direct  consumption  of  sea  products,  such  as  fisl 
ing  methods  and  the  use  of  fresh  fish  or  shellfisl 
are  excluded.  Main  emphasis  is  on  conversion  < 
aquatic  plants  and  animals  to  products  such  as  fe 
tilizers,  food  supplements  for  domestic  anima 
and  man,  drugs,  other  pharmaceuticals,  at 
aquatic  organisms  for  water  pollution  contrc 
There  is  a  permuted  title  index  and  an  author  ii 
dex. 
W72-05086 


THE  REUSE  OF  WATER  IN  MANUFACTU1 
ING:  AN  EXPLANATORY  ECONOMIC  MODE 
WITH  DATA  ANALYSIS, 

New  Mexico  State  Univ.,  University  Park.  Wat 

Resources  Research  Inst. 

For  primary  bibliographic  entry  see  Field  03E. 

W72-05093 


UTILIZATION  OF  ALGAE  CULTURE  FOR  P- 
RD7ICATION  OF  WASTES  OF  WOOL-WA 
HTNG  INSTALLATIONS  IN  EXPERIMENT* 
BIOLOGICAL  PONDS,  (IN  RUSSIAN), 

Akademiya  Nauk  URSR,  Kiev.  Instytut  Botanik 
H.  M.  Palamar-Mordvyntseva,  V.  V.  Stupina,  V. 
Kuz'myn,  L.  F.  Palyanychka,  and  V.  V.  Kravets 
Ukr  Bot  Zh.  27  (4):  473-476.  1970.  (Engl,  summ.) 
Identifiers:  Algae,  Biological,  Chlamydomonida 
Culture,  Cyanophyta,  Euglenidae,  Installation 
Oxygen,  Ponds,  Protococcus,  Purification,  V< 
voxidae,  Washing,  Wastes,  Wool. 

The  data  showed  that  when  filling  biological  pon 
with  factory  wastes  wild  flora  develops  (main 
Chlamydomonidae,  Euglenidae,  Volvoxidae  ai 
some  Cyanophyta).  Artificial  introduction 
Protococcus  algae  into  the  wastes  favors  a  she 
tening  of  the  period  between  the  pond  filling  ai 
beginning  of  wild  flora  blooming  up  to  17-10  da> 
The  specific  composition  of  algae  in  quantitau 
and  qualitative  respect  is  much  richer  in  the  pon 
where  algae  were  introduced  than  in  those  with  i 
introduction.  In  the  experimental  bio-pond,  whe 
the  algae  cultures  were  introduced,  the  decrease 
biological  demand  for  oxygen  for  5  days  (BOD 
for  55  days  amounted  to  82%  while  in  the  po 
without  algae  culture  introduction  61%-decrea 
of  BOD5  was  observed  for  55  days.-Copyrig 
1971 ,  Biological  Abstracts,  Inc. 
W72-05125 


PHOSPHORUS  REMOVAL  -  THE  STATE  ( 
THE  ART, 

Pennsylvania  State  Univ.,  University  Park.  Dej 

of  Civil  Engineering. 

J.  B.  Nesbitt. 

Joumal  Water  Pollution  Control  Federation,  V 

41,  No  5,  p  701-713,  May  1969.  4  fig,  4  tab,  39 ref 

Descriptors:       'Phosphorus,       Filtration,      I 

exchange,  Eutrophication,  Nutrients,  Waste  wai 

treatment,    Biological   treatment.    Sewage  tre- 

menu 

Identifiers:  Chemical  treatment. 

The  occurrence  of  phosphorus  in  wastewatt 
must  be  controlled  to  prevent  (a)  fluctuations 
dissolved  oxygen,  (b)  undesirable  tastes  a 
odors,  (c)  growth  of  undesirable  plant  life,  and 
increased  organic  loading  on  the  receiving  wa 
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:ause  of  plant  decay.  Phosphorus  may  occur  in 
stewaters  in  the  form  of  organic,  complex  inor- 
uc,  and  soluble  inorganic  phosphorus.  Present 
thods  of  measuring  phosphorus  are  inadequate. 
moval  practices  which  have  been  studied  are 
logical  methods  (conventional  activated 
dge),  chemical  treatment  (ion  exchange  and 
e,  alum,  or  iron  precipitation),  and  chemical- 
logical  treatment.  An  analysis  of  all  methods 
>ws  them  to  be  feasible,  but  at  a  probable 
jbling  of  normal  treatment  plant  costs  ($0,003  to 
09/1,000  gal  (3,785  1)  for  phosphate  removal). 
;ogerboe-Colorado  State) 
7-05131 


ITER  CONSERVATION  BY  RECLAMATION 
D  RECHARGE, 

ssau  County  Dept.  of  Public  Works,  N.  Y. 
L  Peters,  and  J.  L.  Rose. 

lrnal  of  the  Sanitary  Engineering  Division, 
lerican  Society  of  Civil  Engineer's,  Vol  94,  No 
4,  p  625-638,  August  1968.  8  fig,  3  tab,  4  ref . 

scriptors:  'Groundwater,  'Recharge,  *Water 
ise,  "Water  reclamation,  Sanitary  engineering, 
rtiary  treatment,  Carbon,  Adsorption. 

ssau  County,  N.Y.,  is  planning  to  reclaim  water 
m  effluent  of  its  water-pollution-control  plants, 
1  inject  this  water  into  aquifers  furnishing  most 
the  public  water  supplies  in  the  county.  The  in- 
tion  will  create  a  hydraulic  barrier,  preventing 
l- water  intrusion,  and  will  allow  increased 
hdrawals  from  existing  water  supply  wells.  The 
jer  describes  the  relationship  of  the  Nassau 
unty  program  to  other  salt-water  barrier  and  ad- 
iced  waste  treatment  projects,  and  examines 
ter-quality  standards  for  recharging  and  process 
ection  to  meet  these  standards:  demonstration 
ilities  consisting  of  a  400-gpm  renovation  plant 
>viding  coagulation,  filtration,  and  carbon  ad- 
-ption,  and  a  water  injection  plant  with 
levelopment  facilities  and  observation  wells  are 
o  described.  (Skogerboe-Colorado  State) 
P2-05140 


I.  Ultimate  Disposal  of  Wastes 


SURVEY  OF  ALTERNATE  METHODS  FOR 
>OLING  CONDENSER  DISCHARGE  WATER, 
(TAL  COMMUNITY  CONSH>ERATIONS  IN 
IE  UTILIZATION  OF  REJECTED  HEAT, 

'natech  Corp.,  Cambridge,  Mass. 

r  primary  bibliographic  entry  see  Field  05D. 

72-04830 


EDLOT  WASTE  MANAGEMENT. 

ssouri  River  Basin  Animal  Waste  Management, 
insas  City,  Mo.  Pilot  (Steering)  Task  Group. 

ivironmental  Protection  Agency,  June  1971.  45 
2  fig. 

:scriptors:  "Water  pollution  control,  Confine- 
:nt  pens,  Cattle,  Pollutants,  Non-structural  al- 
■natives,  Path  of  pollutants,  Water  law,  Legisla- 
te Regulation,  Farm  wastes,  Livestock, 
inagement,  Financing,  Missouri  River,  River 
sins, 
entifiers:  Technical  assistance. 

isic  information  on  the  problem  of  beef  cattle 
;dlot  waste  management  and  the  pollution  aris- 
5  from  these  operations  is  presented  in  a  non- 
:hnical  manner.  The  factors  that  cause  feedlots 
pollute  and  the  magnitude  pollutants  may  reach 
t  discussed  along  with  some  management  fac- 
rs  and  structural  and  mechanical  means  to  help 
ntrol  water  pollution.  Sources  of  technical  and 
lancial  assistance  in  design  and  layout  of  control 
cilities  and  the  water  pollution  control  agencies 
r  the  ten  Missouri  River  Basin  states  are  listed, 
tisting  animal  waste  control  regulations  are  also 
rnished  for  these  ten  states.  (EPA  abstract) 
72-04965 


DEAD  BDXD  DISPOSAL  BY  RENDERING, 

California  Univ.,  Riverside. 

W.  C.  Fairbank,  and  E.  L.  Bramhall. 

Poultry    Digest,    Vol    30,    No    358,    p   600-601, 

December  1971. 


Descriptors:    "Farm   waste,    "Chickens, 
disposal,  "By-products,  Artificial  use. 
Identifiers:  Rendering. 


•Waste 


The  reduction  of  dead  poultry,  and  poultry 
viscera,  feathers,  cockerels,  and  unmarketable 
eggs  to  salable  by-products  is  probably  the  most 
nearly  perfect  disposal  method  for  these  wastes. 
Rendering  is  a  recycling  process.  Meat,  bone,  and 
feather  meal  are  used  in  formulation  of  livestock 
and  pet  foods.  The  rendered  'yellow  grease'  is 
used  mainly  by  feed,  soap,  and  chemical  indus- 
tries. Usually  no  payment  is  made  to  the  poultry 
supplier,  but  receptacles  with  tight-fitting  lids  are 
supplied.  Whole  carcasses  are  cooked  and  fed 
uniformly  to  a  tapered  screw  oil  expeller  or  press. 
Dead  whole  poultry  yield  50%  recovery,  25%  of 
which  is  grease  and  75%  meal.  The  value  of  meal 
(about  58%  crude  protein  and  4%  crude  fats)  is  ap- 
proximately four  cents  per  pound.  The  value  of 
feed  grade  yellow  grease  is  about  seven  cents  per 
pound.  Restaurant  grease,  butcher  shop 
trimmings,  and  small  animals  can  be  blended  to 
provide  sufficient  volumes  for  continuous  use  of 
the  rendering  plant  cookers.  A  layer  population  of 
several  million  hens  is  necessary  to  supply 
adequate  mortalities  if  there  is  no  other  source  of 
compatible  waste.  (Schmitt-Iowa  State) 
W72-05055 


POLLUTION: 


RESEARCH 


POULTRY 
RESULTS, 

Michigan  State  Univ.,  East  Lansing.  Agricultural 
Experiment  Station. 
C.  C.  Sheppard. 

Research  Report  152  Farm  Science,  C.C.  Shep- 
pard, editor.  64  p.  November,  1971 . 

Descriptors:    "Farm    wastes,    "Odor,    "Poultry, 

Nutrients,    Diets,    Fertilizer,    "Waste    disposal, 

Analysis. 

Identifiers:  "Dried  Poultry  waste,  Air  ventilation, 

Supplemental  protein,  Feed  efficiency. 

The  drying  and  feeding  of  poultry  waste  was 
reviewed  as  to  the  economic  value,  nutrient  value, 
and  the  effects  on  animals  fed  dried  poultry 
manure.  The  topics  include:  (1)  economics  of  dried 
poultry  waste  as  a  feed  ingredient  or  a  fertilizer, 
(2)  feeding  dehydrated  poultry  waste  to  dairy 
cows,  (3)  the  relationship  of  drying  temperature  to 
total  crude  protein  in  dried  poultry  waste,  (4)  dry- 
ing of  poultry  manure  in  a  cage-layer  house,  (5) 
dried  poultry  waste  as  a  protein  source  for  feedlot 
cattle.  (6)  the  metabolizeable  energy  value  of  dried 
poultry  waste,  and  (7)  the  effects  of  continually 
recycling  dehydrated  poultry  waste  on  the  per- 
formance of  SCWL  laying  hens.  A  table  presents 
results  of  analyses  of  samples  of  dried  poultry 
waste.  (See  also  W72-05059  thru  W72-05066)  (Bun- 
dy-Iowa  State) 
W72-05058 


EARLY  EXPERIMENTS  AT  MICHIGAN  STATE 
UNIVERSITY  INVOLVING  THE  USE  OF 
CHICKEN  MANURE, 

Michigan   State  Univ.,   East  Lansing.   Dept.   of 

Poultry  Science. 

H.  C.  Zindel. 

In:  Poultry  Pollution:  Research  Results,  Michigan 

Agricultural  Experiment  Station,  Research  Report 

152  Farm  Science.  November  1971.  p  2-3. 

Descriptors:  "Farm  wastes,  "Poultry,  Nutrients, 

Antibiotics,  Diets,  "Waste  disposal. 

Identifiers:  Fresh  chicken  droppings,  Oven  dried. 

The  original  poultry  science  research  at  Michigan 
State  University  involving  the  use  of  poultry 
excreta  as  a  feed  ingredient  was  performed  in 
1954.  Drs.  David  Libby  and  P.  J.  Schaible  used 
poultry  manure  in  research  involving  antibiotics. 


They  reported  that  under  clean  battery  conditions, 
no  response  was  obtained  from  the  drug  in  the 
feed.  However,  when  contaminated  manure  was  in 
the  ration,  the  furazolidone  exhibited  a 
pronounced  growth  response.  In  1959,  W.  K. 
Warden  and  P.  J.  Schaible  conducted  a  series  of 
experiments  in  which  fresh  chick  droppings  were 
fed  to  chicks  daily  in  the  presence  and  absence  of 
antibiotics.  When  fecal  matter  was  fed  to  chicks, 
growth  rate  was  depressed  below  that  of  the  con- 
trols, but  this  depression  was  not  statistically  sig- 
nificant. In  1961,  J.  D.  Yates  reported  that  fresh 
hen  feces  added  to  the  feed  of  chicks  and  poults 
depressed  growth,  except  in  some  groups  which 
received  a  high  level  of  antibiotics.  Heated  (100 
Deg  C)  fresh  hen  feces  improved  the  growth  rate 
of  chicks  which  received  no  antibiotics  and  turkey 
poults  which  received  Virgeniamycin  in  the  ration. 
(See  also  W72-05058)  (Bundy-Iowa  State) 
W72-05059 


ECONOMICS  OF  DRIED  POULTRY  WASTE 
(DPW)  AS  A  FEED  INGREDIENT  OR  A  FER- 
TILIZER, 

Michigan  State   Univ.,   East  Lansing.   Dept.   of 

Poultry  Science. 

H.  C.  Zindel,  and  C.  J.  Flegal. 

In:  Poultry  Pollution:  Research  Results,  Michigan 

Agricultural  Experiment  Station,  Research  Report 

152  Farm  Science,  November,  1971 .  p  4-7. 

Descriptors:     "Farm    wastes,     "Odor,     Drying, 
Poultry,  Fertilizer,  "Waste  disposal. 
Identifiers:  "Hens,  Tractor  and  spreader,  Dried 
poultry  waste,  Recycling. 

Several  laying  hen  trials  have  been  conducted 
using  dried  poultry  waste  (DPW)  in  the  diet.  If 
12.5%  or  25%  DPW  of  the  total  ration  were  sub- 
stituted for  the  same  amount  of  corn  on  a  pound 
for  pound  basis,  basing  the  cost  of  corn  at  $60  per 
ton  and  DPW  at  $20  per  ton,  a  direct  saving  of 
either  $5.00  or  $10.00  per  ton  can  be  realized, 
respectively.  Translating  this  into  savings  per 
dozen  eggs,  a  one  cent  per  dozen  eggs  savings 
would  be  accomplished  for  12.5%  DPW  and  a  two 
cents  per  dozen  eggs  savings  on  25%  DPW. 
Manure  disposal  via  the  conventional  method  of 
spreading  on  crop  land  versus  that  of  drying  pro- 
vides some  interesting  facts  and  figures.  A  flock  of 
100,000  layers  provides  4,563  tons  of  manure  per 
year  (at  the  rate  of  .25  lb./bird/day)  or  12.5  tons 
daily.  If  one  assumed  it  takes  2  days  or  16  hr.  to 
clean  the  house  (s)  each  month  (4  week  period)  and 
deliver  the  wet  manure  to  the  field  for  spreading 
with  a  tractor  and  spreader,  or  deliver  to  a  dryer 
site  for  processing,  the  following  facts  apply:  wet 
manure  value  for  fertilizer:  $2.39  ton;  cost  of 
spreading  wet  manure:  $11.96  tons.  Difference  of 
$9.57  /ton  is  the  loss  to  spread  on  the  land.  (See 
also  W72-05058)  (Bundy-Iowa  State) 
W72-05060 


FEEDING  DEHYDRATED  POULTRY  WASTE 
TO  DATRY  COWS, 

Michigan  State   Univ.,   East  Lansing.  Dept.   of 

Dairy  Science. 

J.  W.  Thomas,  and  H.  C.  Zindel. 

In:  Poulty  Pollution:  Research  Results,  Michigan 

Agricultural  Experiment  Station,  Research  Report 

152  Farm  Science,  November,  1971.  p  8-11,  2  tab, 

4  ref. 

Descriptors:  "Farm  wastes,  "Poultry,  Cattle,  Dry- 
ing, Amino  acids,  Nitrogen,  Protein,  "Waste 
disposal. 

Identifiers:  Laying  hens,  Dairy  cattle,  Dehydrated 
poultry  waste,  Milk  quality. 

Investigators  have  found  that  several  classes  of 
livestock  could  derive  energy  and  nitrogen  from 
various  animal  manures.  The  digestive  system  of 
the  ruminant  can  convert  various  non-protein- 
nitrogen  sources  into  amino  acids  that  are  useful  to 
the  animal.  Of  the  nitrogen  in  poultry  manure,  25 
to  75%  may  be  in  various  non-protein-nitrogen 
forms.     This     non-protein-nitrogen     in     poultry 
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manure  may  slowly  hydrolyze  in  the  rumen  and 
form  a  very  good  source  of  N  for  ruminants. 
Dehydrated  caged  layer  feces  was  fed  to  milking 
dairy  cows  to  determine  if  it  could  serve  as  a 
nitrogen  energy  source.  Consumption  of  the  grain 
mixture  containing  30%  dehydrated  poultry  waste 
(DPW)  was  as  great  as  that  of  cows  fed  normal 
grain  mixtures  after  the  cows  became  accustomed 
to  the  material.  The  flavor  of  the  milk  from  DPW 
fed  cows  was  scored  normal.  Dehydrated  caged 
layer  feces  was  successfully  used  to  furnish  a  por- 
tion of  the  dietary  protein  and  energy  in  the  diet  of 
milking  cows.  Thus,  products  similar  to  that  used 
here  could  replace  15  to  20%  of  the  dietary  protein 
of  ruminants.  (See  also  W72-05058)  (Bundy-Iowa 
State) 
W72-05061 


THE  RELATIONSHIP  OF  DRYING  TEMPERA- 
TURE TO  TOTAL  CRUDE  PROTEIN  IN  DRIED 
POULTRY  WASTE, 

Michigan   State   Univ.,   East   Lansing.   Dept.  of 

Poultry  Science. 

C.  C.  Sheppard,  C.  J.  Flegal,  D.  Dom,  and  J.  L. 

Dale. 

In:  Poultry  Pollution:  Research  Results,  Michigan 

Agricultural  Experiment  Station,  Research  Report 

152  Farm  Science,  November,  1971.  p  12-16,  1  fig, 

2  tab,  3  ref. 

Descriptors:    'Farm    wastes,    'Drying,    Protein, 

Poultry,  Feces,  'Waste  disposal. 

Identifiers:    Dried    poultry    waste,    Commercial 

dryer. 

Benne  from  Michigan  State  University  reported 
laboratory  analysis  of  77  samples  of  poultry  feces. 
Fourteen  of  these  were  analyzed  as  a  wet  product 
(as  received  from  a  poultry  house)  and  63  had  been 
dried  in  a  commercial  dryer,  prior  to  the  analysis. 
The  extreme  variations  in  total  protein  on  a  dry 
weight  basis  of  the  wet  and  dried  samples  are 
given.  The  relationship  between  the  temperature  at 
which  the  feces  was  dried  and  the  resulting  total 
protein  content  of  the  dried  poultry  waste  was  in- 
vestigated. The  regression  analysis  of  the  data 
shows  there  tends  to  be  an  inverse  relationship 
between  the  heat  and  the  resulting  total  protein. 
The  correlation  of  drying  temperature  to  the 
resulting  total  protein  approaches  significance. 
The  calculated  coefficient  was  -0.284;  -0.288 
would  indicate  significance  at  the  P  =  .05  level. 
(See  also  W72-05058)  (Bundy-Iowa  State) 
W72-05062 


DRYING  OF  POULTRY  MANURE  IN  A  CAGE- 
-LAYER  HOUSE, 

Michigan   State   Univ.,   East  Lansing,   Dept.   of 

Agricultural  Engineering. 

M.  L.Esmay,  and  C.  C.  Sheppard. 

In:  Poultry  Pollution:  Research  Results,  Michigan 

Agricultural  Experiment  Station,  Research  Report 

152  Farm  Science,  November,  1971.  p  17-27,  2  fig, 

3  tab. 

Descriptors:  'Farm  wastes,  'Odor,  'Poultry,  *D- 

rying,     Environment,     Air     pollution,     'Waste 

disposal. 

Identifiers:  Partial  drying,  Cage-laying  house,  Air 

ventilation. 

Odor  control  is  important  for  today's  poultry  en- 
terprises. Partial  drying  of  the  poultry  excreta 
within  a  few  hours  after  deposit  is  one  way  to 
minimize  odor  production  and  thus  air  pollution. 
This  investigation  deals  with  the  means  and  related 
economics  of  partially  drying  fecal  matter  in  the 
poultry  house  with  supplemental  electrical  energy. 
Over  2000  Btu  of  electrical  energy  were  required 
to  evaporate  each  additional  pound  of  water  from 
the  fecal  matter  accumulated  over  the  energized 
dropping  pit  panels.  This  is  less  than  50%  efficient 
use  of  electrical  energy  applied  to  the  floor  panels 
below  the  cages.  The  cost  was  about  one  cent  per 
additional  pound  of  water  evaporated  from  the 
droppings,  (1  kwh  equals  .3420  Btu/hr  and  each 
kwh  costs  between  1.5  to  2.0  cents).  Removing  ad- 


ditional water  from  the  droppings  during  winter 
months  may  not  be  worth  the  cost,  unless  the  un- 
desirable threshold  is  imminent  and  dwellings  are 
near  by.  During  hot  weather  conditions,  removing 
part  of  the  fecal  matter  moisture  immediately  after 
depositcould  be  critical  in  controlling  odors.  High 
temperatures  accelerate  odor  production;  and  hot 
weather  vaporization  with  energized  panels  could 
be  much  more  efficient  in  utilizing  electrical  heat. 
(See  also  W72-05058)  (Bundy-Iowa  State) 
W72-05063 


DRDJD  POULTRY  WASTE  AS  A  PROTEIN 
SOURCE  FOR  FEEDLOT  CATTLE, 

Michigan   State   Univ.,   East   Lansing.   Dept.   of 

Animal  Husbandry. 

H.  F.  Bucholtz,  H.  E.  Henderson,  C.  J.  Flegal,  and 

H.  C.  Zindel. 

In:  Poultry  Pollution:  Research  Results,  Michigan 

Agricultural  Experiment  Station,  Research  Report 

152  Farm  Science,  November,  1971 .  p  28-31 ,  2  tab. 

Descriptors:  'Farm  waste,  'Poultry,  Drying,  'Cat- 
tle, Nutrient,  Protein,  'Waste  disposal,  Efficien- 
cy. 

Identifiers:  Dried  poultry  waste,  Feedlot  cattle, 
Supplemental  protein.  Feed  efficiency. 

Waste  disposal  in  animal  agriculture  has  become 
not  only  a  management  problem,  but  also  an  en- 
vironmental pollution  concern  to  people  as- 
sociated with  the  animal  industries.  The  poultry  in- 
dustry tried  to  dry  poultry  waste  to  abate  the  waste 
disposal  problem.  Due  to  the  high  protein  content 
of  fresh  poultry  waste  (as  high  as  50%  CP), 
research  was  conducted  using  dried  poultry  waste 
(DPW)  as  a  protein  supplement  for  chickens  and 
cattle.  However,  data  on  recycling  DPW  through 
cattle  is  limited.  The  value  of  DPW  as  a  supple- 
mental protein  source  for  feedlot  cattle  was  deter- 
mined. The  source  of  protein  had  a  large  and 
highly  significant  effect  on  average  daily  gain. 
Average  daily  gain  for  the  soy  supplemented  group 
(3.35  lb)  was  significantly  greater  than  the  group 
supplemented  with  DPW  (2.75  lb),  1/2  DPW  -  1/2 
urea  (3.03  lb).  However,  this  was  not  significantly 
greater  than  the  urea  supplemented  group  (3.10  lb). 
No  significant  differences  in  average  daily  gain  oc- 
curred between  the  groups  supplemented  with 
urea,  1/2  DPW  -  1/2  soy  or  1/2  DPW  -  1/2  urea. 
Steers  refused  to  consume  the  DPW  portion  of  ra- 
tion. (See  also  W72-O5058)  (Bundy-Iowa  State) 
W72-O5064 


THE  METABOLIZEABLE  ENERGY  VALUE  OF 
DRIED  POULTRY  WASTE, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of 
Poultry  Science. 

D.  Polin,  S.  Varghese,  M.  Neff,  M.  Gomez,  and  C. 
J.  Flegal. 

In:  Poultry  Pollution:  Michigan  Agricultural  Ex- 
periment Station,  Research  Results,  Research  Re- 
port 152  Farm  Science,  November  1971.  p  32-44, 1 
fig,  5  tab,  15  ref. 

Descriptors:  'Farm  wastes,  Drying,  'Dehydra- 
tion, Poultry,  Nutrients,  Nitrogen,  Diets,  'Waste 
disposal. 

Identifiers:  'Dried  poultry  waste,  'Metabolizeable 
energy. 

Metabolizeable  energy  (M.E.)  values  of  0.35  and 
1.35  kcal/g  (159  and  614  kcal/lb)  of  material  were 
found  for  cellulose  and  a  dried  poultry  waste 
(DPW)  sample,  respectively,  when  fed  to  laying 
hens.  The  materials  were  analyzed  for  M.E.  by 
replacing  com  in  a  practical  type  layer  ration  at 
levels  of  8  and  16%.  The  calories  returned  to  the 
diet  by  either  DPW  or  cellulose  were  determined 
and  compared  on  the  basis  of  slope  ratios  to  the 
expected  loss  caused  by  the  removal  of  com.  Cel- 
lulose at  both  levels  depressed  protein,  as  well  as 
calcium  and  phosphorus  utilization.  Protein 
utilization  was  not  affected  by  DPW  and  neither 
DPW  nor  cellulose  had  any  effect  on  the  utiliza- 
tion of  fat,  which  averaged  almost  90%  with  all 
test  diets.  (See  also  W72-05058)  (Bundy-Iowa 
State) 


W72-05065 


THE  EFFECTS  OF         CONTINUAL 

RECYCLING         DEHYDRATED         POULT 

WASTES  (DPW)  ON  THE  PERFORMANCE 

SCWL  LAYING  HENS  ~  A  PRELIMINARY  i 

PORT, 

Michigan   State   Univ.,   East  Lansing.   Dept. 

Poultry  Science. 

C.  J.  Flegal,  and  D.  A.  Dom. 

In:  Poultry  Pollution:  Research  Results,  Michij 

Agricultural  Experiment  Station,  Research  Rep 

152  Farm  Science,  p  45-48,  November  1971.  3  fc 

2  ref. 

Descriptors:  'Farm  wastes.  Poultry,  Dryii 
Nutrients,  Diets,  'Dehydration,  'Waste  disposa 
Identifiers:  'Dried  poultry  waste,  Dehydrai 
feces. 

An  ultimate  goal  in  poultry  production  is  a  clo; 
circuit  system  in  which  the  only  by-product  of  1 
system  is  meat  or  eggs.  The  following  experimi 
was  conducted  to  test  the  concept  or  recycling  t 
feces  within  a  closed  system  of  egg  production  I 
an  extended  period.  Five  hundred  and  eighty-ei) 
commercially  grown  20-week-old  started  pull 
were  fed  diets  containing  0,  12.5%,  and  25.1 
DPW  for  about  7  mo.  The  DPW  diets  were  « 
tinually  recycled,  i.e.,  feed  feces  dehydrated  a 
placed  back  in  the  diets  and  fed  to  the  same  bil 
in  a  closed  system  concept.  At  the  completion 
fourteen  cycles,  the  proximate  analysis  of  ' 
DPW  from  each  of  the  experimental  rations  v, 
quite  similar.  There  was  a  trend  toward  a  slight  I 
cumulation  of  calcium  and  phosphorus.  E 
production  for  the  birds  fed  the  control  diet  a 
the  diet  containing  12.5%  DPW  were  similar.  Da 
feed  consumption  of  the  birds  fed  the  control  d 
and  the  diet  containing  12.5%  DPW  was  sinuT 
but  those  birds  fed  the  diet  containing  25%  DF 
ate  11.3  g  more  feed  per  bird  per  day  than  the 
fed  the  control  diet.  (See  also  W72-05058)  (Bunt 
Iowa  State) 
W72-05066 

5F.  Water  Treatment  and 
Quality  Alteration 


AMOEBIC     CYSTICIDAL     PROPERTIES     ( 
HALOGENS  IN  WATER, 

Johns  Hopkins  Univ.,  Baltimore,  Md.  School 

Hygiene  and  Public  Health. 

R.  Stringer,  and  C.  W.  Kruse. 

Journal    of   the    Sanitary    Engineering    Divisic 

American  Society  of  Civil  Engineers,  Vol  97,  r 

SA-6,  p  801-81 1 ,  December  1971.  6  fig,  27  ref. 

Descriptors:  'Protozoa,  'Halogens,  'Water  tre; 
ment,  Bioassay,  Chlorine,  Disinfection,  Chlorir 
tion,  Animal  parasites,  Methodology,  Culturt 
Hydrogen  ion  concentration. 
Identifiers:  'Cysticides,  'Amoebic  cysts,  E 
tamoeba  coli,  Entamoeba  histolytica,  Macac 
Iodine,  Inorganic  chloramine,  N-chloroglycin 
Organic  chloramine,  Hypochlorous  acid. 

Mixtures  of  amoebic  cysts  consisting  mostly  of 
coli  and  E.  histolytica  isolated  from  the  feces 
naturally  infected  monkeys  were  used  in  expe: 
ments  to  determine  the  amoebic  cysticidal  prop* 
ties  of  various  concentrations  of  iodine,  fr 
chlorine,  inorganic  chloramine,  and  I 
chloroglycine.  The  amoebic  cysts  were  expose 
in  duplicate,  to  the  halogen  solutions  under  simil 
conditions  of  cyst  species,  cyst  density,  conta 
time  (10  min.),  pH,  and  water  temperature  (30  C 
Cyst  concentration  was  accomplished  by  f  iltratk 
of  the  test  solution  through  a  0.8  micron  filter.  Tl 
filters  were  then  back- washed  into  a  15  ml  ce 
trifuge  tube,  spun  down  and  the  supernata 
discarded.  The  remaining  concentrated  cysts  we 
added  to  an  excystation  medium  modified  wi 
penicillin  and  streptomycin  and  cultured  for 
least  10  hours  at  37  C.  Viability  counts  could  easi 
be  made  on  cysts  under  high-dry  magnificat^ 
since  viable  amoebae  were  those  which  had  e 
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ted.  The  chemical  species  of  free  and  combined 
jgens  (iodine  and  chlorine)  prevailing  in  waters 
li  low  pH  were  superior  to  those  in  waters  of 
1  pH.  The  superior  cysticide  was  the 
ochlorous  acid  form  of  free  chlorine  and  the 
ticides  of  lesser  potency  were  diatomic  iodine 
dichloramine.  The  cysts  from  monkeys  were 
resistant  to  halogens  as  E.  histolytica  from 
lan  carriers.  Graphic  data  are  presented  for  all 
s.  (Holoman-Battelle) 
!-04746 


I   HOME   GROUNDWATER   SUPPLY    PIC- 
tE  AS  WE  SEE  IT, 

ironmental  Protection  Agency,  Washington, 

.  Div.  of  Water  Hygiene. 

es  H.  McDermott. 

und  Water  9  (3):  17-23,  1971.  Maps. 

itifiers:   Contamination,   Drinking,   Geologic, 

rgia,  Ground,  Home,  Relationship. 

iking  water  for  more  than  50  million  Amer- 
s  is  supplied  from  individual  wells,  springs, 
•water  catchments  or  unprotected  surface- 
rr  sources.  The  choice  of  water  source  is 
Jly  controlled  by  individual  economic  factors, 
climatic,  geologic  and  geographic  considera- 
i.  This  segment  of  the  nation's  population  lives 
e  rural  and  suburban  areas  of  the  USA  remote 
i  existing  community  water  supply  distribution 
.  During  the  summer  of  1969  the  Bureau  of 
:r  Hygiene,  Environmental  Health  Service 
lucted  a  systematic  survey  of  individual  water 
'lies  in  4  counties  in  the  State  of  Georgia.  More 
1/3  of  the  water  supplies  sampled  are  poten- 
'  hazardous  to  the  users,  and  there  is  a  definite 
ionship  of  the  geologic  environment  and  type 
ater  supply  to  the  nature  of  the  contamina- 
-Copyright  1971,  Biological  Abstracts,  Inc. 
-04950 


«OGEN       ISOTOPE       RATIOS       IN       A 
YCLING  SYSTEM, 

ronmental  Health  Center,  Ottawa  (Ontario). 

ic  Health  Engineering  Div. 

>rimary  bibliographic  entry  see  Field  05D. 

■04967 


CE  ELEMENTS  AND  COMPOUNDS  IN 
ERS, 

ronmental  Protection  Agency,  Boston,  Mass. 

of  Water  Hygiene. 

i  B.  Taylor. 

lal  of  the  American  Water  Works  Associa- 

Vol  63 ,  No  1 1 ,  Part  1 ,  November  1 97 1 ,  p  728- 

S  fig,  3  tab,  5  ref. 

nptors:   'Trace  elements,   *Water  analysis, 
ible  water,  Analytical  techniques,  Sampling, 
:ity,  Public  health,  Legislation,  DDT,  Heavy 
Is,  Aesthetics,  'Water  treatment,  Standards, 
ifiers:  'Mercury. 

>ugh  the  first  Drinking  Water  Standards 
shed  by  the  United  States  Public  Health  Ser- 
in 1914  contained  no  chemical  limits,  manda- 
imits  had  been  set  on  9  chemicals  and  recom- 
led  limits  had  been  established  for  14  more  by 
The  list  of  chemicals  in  the  upcoming  revi- 
3f  the  1962  'Standards'  will  be  nearly  double 
of  the  1962  standards.  Conventional  water 
nent  practices  do  not  noticeably  reduce  con- 
ations of  trace  elements  and  compounds  in 
iw  water.  DDT  and  mercury  levels  in  drinking 
'  have  been  the  cause  of  much  alarm  recently, 
he  possibility  exists  that  such  problems  will 
peated  with  other  trace  elements,  some  of 
e  existence  no  one  is  presently  aware.  How- 
the  possibility  also  exists  as  in  the  case  of 
de  ion,  that  drinking  water  may  become  a 
im  through  which  needed  trace  elements  are 
d  with  great  benefit  to  public  health.  There- 
increased  research  efforts  are  needed  to 
ush  the  ultimate  roles  of  various  trace  ele- 
i  and  to  develop  quick  and  easier  and  more 
ate  methods  of  detection  and  measuring 
(Lowry-Texas) 


W72-04969 


ACTION  OF  MINERAL  WATERS  ON  MINERAL 
METABOLISM  IN  RUMINANTS:  D. 
PHOSPHORUS, 

H.  D.  Figueiras,  L.  I.  M.  Nicollier,  J.  Alvarez,  and 
H.  R.  Camberos. 

Gac  Vet  (Buenos  Aires).  32  (239):  251-256.  1970. 
Identifiers:    Metabolism,    Mineral,    Phosphorus, 
Ruminants,  Sheep,  Sulfite,  Waters. 

The  appearance  of  numerous  metabolic  diseases 
as  a  result  of  mineral  deficiency  is  described. 
These  may  have  been  due  to  minerals,  particularly 
sulfite,  in  the  water  which  the  animals  drank.  An 
experiment  was  carried  out  with  8  sheep  in  which 
the  P  metabolism  and  digestibility  of  P  under  con- 
ditions of  drinking  heavily  salted  water  were  deter- 
mined. This  type  of  water  did  not  affect  the  normal 
balance  of  P  in  sheep. -Copyright  1971,  Biological 
Abstracts,  Inc. 
W72-05111 


UTILIZATION  OF  WATER  HYACINTH  AS  AN 
ORGANIC  MANURE  WITH  SPECIAL 
REFERENCE  TO  WATER-BORNE  HEL- 
MINTHS, 

Ministry  of  Agriculture,  Cairo  (Egypt).  Veterinary 
Research  Inst. 

M.  Abou-El-Fadl,  S.  G.  Rizk,  A.  F.  Abdel-Ghani, 
M.  K.  El-Mofty,  and  M.  F.  A.  Khadr. 
J  Microbiol  U  A  R.  3  (1):  27-34.  1970.  Arabic  sum- 
mary. 

Identifiers:  Cestode,  Composting,  Eichhornia- 
Crassipes-M,  Helminths,  Hosts,  Hyacinth-M, 
Manure,  Nematode,  Organic,  Snail,  Trematode, 
Water-Borne. 

Examination  of  fresh  water  hyacinths  (Eichhornia 
crassipes  Schlech)  and  snails  in  the  immediate 
vicinity  of  the  plants  has  not  revealed  the  presence 
of  infectious  stages  of  water-borne  helminths.  The 
water  hyacinth,  however,  must  be  composted  be- 
fore it  is  utilized  as  organic  manure. -Copyright 
1971,  Biological  Abstracts,  Inc. 
W72-05115 


PHOSPHORUS  REMOVAL  -  THE  STATE  OF 
THE  ART, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-05131 


BIOLOGICAL  AND  BACTERIOLOGICAL 
EVALUATION  OF  PILOT  PLANT  ARTIFICIAL 
RECHARGE  EXPERIMENTS, 

Prague      Dept.      of     Water     Technology     (C- 

zechoslovakia). 

For  primary  bibliographic  entry  see  Field  04B. 

W72-05143 


HYPHOMICROBIA  AND  THE  OXIDATION  OF 
MANGANESE  IN  AQUATIC  ECOSYSTEMS, 

Tasmania   Univ.,    Hobart   (Australia).    Dept.    of 

Botany. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-05197 


FLUORIDATION:  THE  PAST  25  YEARS, 

Stellenbosch  Univ.  (South  Africa). 

J.  F.  V.  D.  S.De  Villiers. 

J  Dent  Ass  S  Afr.  25  (6):  183-187.  1970. 

Identifiers:  Africa,  Child,  Eczema,  Examination, 

Fluoridation,  Grand-Rapids,  Michigan,  Periodic, 

South,  Weight,  Years. 

An  experimental  water  fluoridation  program  was 
carried  out  in  Grand  Rapids,  Michigan,  (USA)  that 
would  continue  for  10  yr.  Exposure  of  a  popula- 
tion of  160,000  to  possible  short  or  long  term  dan- 
gers was  not  considered.  The  program  was  cou- 
pled with  periodic  examination  of  school  children 
for  whose  benefit  the  plan  was  mainly  evolved.  It 


was  pointed  out  that  1900  already  had  water  sup- 
plies naturally  containing  from  0.7  to  13  ppm  F2. 
Anti-fluoridation  sentiment  developed  even  before 
the  program  was  begun.  There  were  complaints  of 
deleterious  effects:  unwanted  weight  gains,  ec- 
zema over  the  entire  body  .-Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-05235 
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STRATEGDXS  FOR  CONTROL  OF  MAN-MADE 
EUTROPHICATION, 

Committee  on  Public  Works  (U.S.  Senate). 
For  primary  bibliographic  entry  see  Field  05D. 
W72-04734 


ABCS  OF  CULTURAL  EUTROPHICATION  AND 
ITS  CONTROL.  PART  I-CULTURAL 
CHANGES, 

Metcalf  and  Eddy,  Inc.,  Boston,  Mass. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-04769 


NUTRTENT         REMOVAL         BY         WATER- 
HYACINTH, 

Auburn  Univ.,  Ala. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-04776 


SOLUBILITY  OF  BARIUM  AND  STRONTIUM 
SULFATES  IN  STRONG  ELECTROLYTE  SOLU- 
TIONS, 

Bureau  of  Mines,  Bartlesville,  Okla.  Bartlesville 

Petroleum  Research  Center. 

J.  W.  Davis,  and  A.  G.  Collins. 

Environmental  Science  and  Technology,  Vol  5, 

No  10,  p  1039-1043,  October  1971.  3  fig,  2  tab,  9 

ref. 

Descriptors:  'Water  pollution  control,  'Sulfates, 
'Solubility,  'Aqueous  solutions,  'Chemical  analy- 
sis, Electrolytes,  Analytical  techniques,  Ions, 
Tracers,  Brines,  Oil  industry,  Water  pollution 
sources. 
Identifiers:  Barium  sulfate,  Strontium  sulfate. 

Knowledge  of  the  solubilities  of  BaS04  and  SrS04 
in  solutions  containing  NaCl,  CaC12,  MgC12,  and 
NaHC03  is  needed  to  solve  geologic  and  petrole- 
um production  problems.  Samples  of  the  sulfates 
were  tagged  with  Na2S04  and  prepared  by 
precipitation.  The  solubility  was  measured  in  vari- 
ous concentrations  of  the  major  solutes  by  use  of  a 
liquid  scintillation  technique  to  detect  the  S04  in 
solution.  The  observed  solubilities  plotted  against 
ionic  strength  of  the  solution  are  similar  for  strong 
electrolytes  and  reach  a  maximum  at  concentra- 
tion levels  beginning  at  ionic  strength  of  near  1. 
The  sulfate  solubility  in  synthetic  brines  (prin- 
cipally NaCl)  confirms  the  ionic  strength-sulfate 
solubility  relationships.  (Woodard-USGS) 
W72-04793 


HYDROLOGY   OF   HUNGRY   HORSE   RESER- 
VOIR, NORTHWESTERN  MONTANA, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-04821 


OIL  SPILL  CONTAINMENT  SYSTEMS. 

Federal  Water  Quality  Administration,  Edison 
N.J.  Water  Quality  Lab. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-206  797,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Water  Pollution  Control 
Research  Series,  October,  1970.  162  p,  31  fig 
FWQA  Program  15080  —10/70. 

Descriptors:  'Oil  wastes,  Accidents,  'Water  pol- 
lution control,  Fish,  Benthic  fauna,  Benthic  flora, 
Recreation,  Skimming,  Water  quality  control. 
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Identifiers:  "Oil  containment  systems,  'Oil  slicks, 
•Booms,  'Air  barriers,  'Floating booms. 

A  wide  variety  of  devices  have  been  designed  to 
prevent  the  spread  of  oil  slicks  over  wide  areas. 
An  attempt  was  made  to  include  a  description  of 
all  of  the  various  types  of  barriers  currently  in  the 
published  literature,  under  patent  application,  in 
the  final  stages  of  development,  and  those  availa- 
ble as  full  scale  commercial  equipment  today.  Per- 
formance data,  when  documented  by  reliable  and 
competent  personnel,  are  also  included.  The  con- 
tainment systems  listed  may  be  broadly  general- 
ized into  the  following  types:  commercial  floating 
booms,  improvised  booms,  and  air  barriers.  More 
than  50  approaches  to  the  problem  are  encom- 
passed in  this  report,  although  many  more  systems 
are  possible.  (Lowry-Texas) 
W72-04826 


GUIDELINES:     BIOLOGICAL     SURVEYS     AT 
PROPOSED  HEAT  DISCHARGE  SITES, 

Pacific  Northwest  Water  Lab.,  Corvallis,  Oreg. 

Ronald  R.  Garton,  and  Ralph  D.  Harkins. 

Copy  available  from  GPO  Sup  Doc  for  $1.00; 

microfiche  from  NTIS  as  PB-206  815,  $0.95.  Water 

Pollution  Control  Research  Series,  April  1970.  103 

p,  3  fig,  10  tab,  69  ref.  EPA-WQO  Program  16130- 

-04/70. 

Descriptors:  'Thermal  pollution,  'Data  collection. 
Thermal  power  plants,  Ecology,  Sampling. 
Identifiers:  'Siting  surveys,  'Biological  sampling. 

A  quantitative  approach  is  presented  for  the 
biological  portion  of  thermal  discharge  siting  sur- 
veys and  discharge  monitoring.  Three  types  of  stu- 
dies are  covered:  Type  I  is  a  very  general  study  of 
the  aquatic  system  and  the  pertinent  lieterature; 
Type  II  is  a  comprehensive  pre-operational  study 
designed  to  supply  data  for  management  decisions 
on  power  plant  siting  and  data  to  serve  as  baseline 
for  possible  future  comparison;  and  Type  III  is  a 
post-operational  continuation  of  Type  II  to  detect 
possible  effects  if  a  thermal  discharge  to  a  natural 
water  body  is  allowed.  Two  methods  are  recom- 
mended for  location  of  sampling  stations  by  use  of 
a  grid  system  based  on  planned  outfall  design. 
Sample  collection  and  handling  methods  and 
frequency  of  sampling  are  suggested  for  fish, 
macroinvertebrates,  plankton,  periphyton  and 
aquatic  macrophytes.  Methods  of  data  handling 
recommended  include  diversity  and  redundancy 
indices  and  a  combination  of  the  two  into  one 
value  for  a  test  for  dispersion.  A  scale  of  im- 
portance is  suggested  for  organisms  of  special 
value  in  either  an  economic  or  ecologic  sense.  For 
statistical  analysis  of  the  data,  four  appropriate 
methods  are  recommended  and  sample  problems 
are  provided  to  illustrate  data  handling  and  conclu- 
sions to  be  drawn  from  the  tests.  (EPA  abstract) 
W72-04828 


PARTIAL  SOLUTIONS--THE  OUTLOOK, 

Bureau  of  Reclamation,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  06B. 
W72-04890 


FARM  ANIMAL-WASTE  MANAGEMENT, 

Iowa  Agricultural  Experiment  Station,  Ames. 

J.  Ronald  Miner. 

Iowa  Agric  Home  Econ  Exp  St  Spec  Rep.  67:  5-43. 

1971.  nius. 

Identifiers:  Animal,  Farm,  Management,  Waste. 

Current  practices,  technology,  knowledge,  and 
research  results  are  summarized  as  related  to  the 
management  and  disposal  or  use  of  farm  animal 
wastes  in  the  13  states  of  the  North  Central  Region 
(USA)  and  other  cooperating  states.  Among  alter- 
native systems  of  management  and  treatments 
described,  attention  is  given  to  relative  effective- 
ness in  eliminating  or  minimizing  detrimental  en- 
vironmental and  ecological  consequences. 
Detailed  information  is  included  on  the  biology 
and  biochemistry  of  waste  treatments;  charac- 
teristics of  animal  wastes,  including  biological, 


physical,  and  chemical  properties;  aerobic, 
anaerobic,  and  combined  treatments  of  animal 
wastes;  composting,  incineration,  dehydration, 
and  hydroponics;  and  actual  and  potential  produc- 
tive utilization  of  animal  wastes.  Needs  for  addi- 
tional research  are  suggested. -Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-04908 


THE  EFFECTS  OF  COLUMN  HEIGHT  AND 
DIAMETER  ON  THE  EFFECTIVENESS  OF  A 
CONTINUOUS  BUBBLE  FRACTIONATION 
SYSTEM, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  N.J. 

Bong  T.  Kown. 

Water  Res.  5  (3):  93-102. 1971.  nius. 

Identifiers:  Bubble,  Column,  Control,  Diameter, 

Fractionation,  Height,  Pollution,  System. 

Continuous  bubble  fractionation  (a  potential 
method  for  controlling  water  pollution),  a  separa- 
tion technique  based  on  the  enrichment  of  a  solute 
on  the  surfaces  of  rising  gas  bubbles  and  sub- 
sequent removal  of  the  concentrated  liquid  from 
the  top  where  the  bursting  bubbles  accumulate  the 
solute,  was  investigated  for  the  separation  of  a 
solute  from  a  dilute  solution.  The  solute  concen- 
tration profile  and  effectiveness  of  the  column 
were  studied  using  the  height  and  diameter  as  vari- 
ables. The  implication  of  basic  mechanisms  in- 
volved in  the  solute  transfer  on  the  column  per- 
formance were  considered. -Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-04921 


THE   IMPORTANCE   OF   ECOLOGICAL   STU- 
DIES AS  A  BASIS  FOR  LAND-USE  PLANNING, 

Michigan  Univ.,  Ann  Arbor. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-04936 


ENVIRONMENTAL    POLICY    US    A    HYPER- 
TROPHIC SOCIETY, 

Indiana  Univ.,   Bloomington.  Dept.   of  Political 

Science. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-04938 


FEEDLOT  WASTE  MANAGEMENT. 

Missouri  River  Basin  Animal  Waste  Management, 
Kansas  City,  Mo.  Pilot  (Steering)  Task  Group. 
For  primary  bibliographic  entry  see  Field  05E. 
W72-04965 


ENVIRONMENTAL  POLICY  AND  POLITICS: 
VALUE  AND  POWER  CONTEXT, 

New  Mexico  Univ.,  Albuquerque.  Program  for 
Advanced  Study  in  Public  Science  Policy  and  Ad- 
ministration. 

For  primary  bibliographic  entry  see  Field  06B. 
W72-04985 


INDUSTRIAL  SPILL  CONTROL  AND  POLLU- 
TION INCIDENT  PREVENTION, 

Proctor  and  Gamble  Co.,  Cincinnati,  Ohio.  En- 
vironmental Control  Section. 
G.  N.  McDermott. 

Journal  Water  Pollution  Control  Federation,  Vol 
43,  No  8,  August  1971 ,  p  1629-1639.  9  fig. 

Descriptors:  'Accidents,  'Hazards,  'Public 
health,  Fishkill,  Industrial  wastes,  Pipes,  Pump- 
ing, Condensation,  Storm  runoff.  Storm  drains, 
Water  pollution  control. 

Identifiers:  'Spills,  'Containment  systems,  Load- 
ing and  unloading,  Curbs. 

More  than  half  the  major  fish  kills  in  recent  years 
have  resulted,  not  from  lack  of,  or  malfunctions 
within,  treatment  plants,  but  from  accidental  spills 
of  industrial  liquids.  Typical  of  such  accidents  are 
leaks  or  ruptures  of  a  tank  or  pipeline,  over-filling 
of  a  tank,  and  failure  of  a  valve  or  fitting,  loading 


or  unloading  mishaps,  leaks  in  heat  exchangers 
once-through  cooling  waters  and  carry  over 
evaporators  to  spray  condensers.  The  mc 
troublesome  spills  are  those  which  flow  direct! 
or  through  storm  sewers,  to  natural  water  course 
Curbs  around  tank  farms  and  unloading  areas  wi 
outlets  to  either  a  storage  basin,  the  sanitary  sew 
or  the  storm  sewer  system  should  be  provided 
achieve  positive  control  over  all  runoff  from  su 
areas.  In-plant  systems  should  be  designed  to  en 
ble  leaks,  pump  gland  cooling  liquids,  condense 
from  heating  coils,  and  washups  to  be  directed 
the  process  waste  or  sanitary  sewer  systems.  Va 
ous  schemes  for  inclusion  in  newer  plants  ai 
modification  of  existing  plants  are  presente 
(Lowry-Texas) 
W72-05017 


THE    ENVTRONMENTAL    MOVEMENT:    AI 
BIGUITTES  AND  MEANINGS, 

California  Univ.,  Santa  Cruz. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-05021 


POLITICAL  AND  SOCIAL  ACCOMMOD 
TION:  THE  POLITICAL  PROCESS  AND  F 
VIRONMENTAL  PRESERVATION, 

Colorado  State  Univ.,  Fort  Collins. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-05083 

NUCLEAR  ENERGY  FOR  A  NEW  TOWN, 

Rhode  Island  Univ.,  Kingston.  Water  Resoun 

Center. 

For  primary  bibliographic  entry  see  Field  06G. 

W72-O5091 


THE  MILL  RIVER  AND  ITS  FLOODPLAIN 

NORTHAMPTON        AND        WILLIAMSBL'P 

MASS.:  A  STUDY  OF  THE  VASCULAR  PLA 

FLORA,  VEGETATION,  AND  THE  PRESEN 

OF  THE  BACTERIAL  FAMILY  PSEUDOMOr- 

-DACEAE   IN   RELATION   TO   PATTERNS 

LAND  US  E, 

Massachusetts  Univ.,  Amherst.  Water  Resour. 

Research  Center. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-05092 


WHERE  WILL  ALL  THE  PEOPLE  GO.  HC 

MUCH  WILL  THEY  DUMP  WHEN  THEY  G 

THERE  -  POPULATION  DISTRIBUTION,  I 

VIRONMENTAL  DAMAGE,  AND  THE  QUA 

TY  OF  LIFE, 

RAND  Corp.,  Santa  Monica,  Calif. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-05123 


COST  OF  RECLAMATION  AND  Ml 
DRAINAGE  ABATEMENT-ELKINS  DEMC 
STRATION  PROJECT, 

Environmental  Protection  Agency,  Cincinn 
Ohio.  Water  Quality  Office. 
R.  B.  Scott,  R.  D.  Hill,  and  R.  C.  Wilmoth. 
Available  from  the  National  Technical  Infon 
tion  Service  as  PB-207  189,  $3.00  in  paper  co 
$0.95  in  microfiche.  Robert  A.  Taft  W; 
Research  Center  Report,  Environmental  Proi 
tion  Agency,  1970.  27  p,  1  fig,  11  tab,  7  ref.  (R< 
sion  of  Paper  70-AG-349  presented  at  Soc  of  V 
ing  Engineers  Meeting,  Oct  21-23,  1970,  St.  Lo 
Mo)  EPA  Program  14010—10/70. 

Descriptors:  'Water  pollution  control,  'Acid  n 
water,  'Coal  mines,  'Land  reclamation,  **' 
Virginia,  Revegetation,  Costs,  Reviews. 
Identifiers:  Mine  drainage  abatement,  'Ellrins 
Va). 

Acid  mine  drainage,  discharging  from  coal  b< 
pollutes  streams  and  rivers.  These  pollutants 
feet  water  quality  by  lowering  the  pH,  redun 
natural  alkalinity,  increasing  total  hardness.  ■ 
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ding  undesirable  amounts  of  iron,  manganese, 
uninum  and  sulfates.  An  acid  mine  drainage 
:lamation  project  was  established  in  the  Roaring 
eek-Grassy  Run  watershed  near  Elkins,  West 
rginia.  During  the  reclamation,  651  acres  of  sur- 
:e  mines  were  reclaimed,  709  acres  re  vegetated, 
masonry  seals  constructed,  and  41  clay  seals  lu- 
lled. The  average  overall  surface  mine  reclama- 
n  cost  was  $2236/acre  including  $330/acre  for 
aring  and  grubbing,  $1658/acre  for  reclamation, 
1  $248/acre  for  revegetation.  Overall  cost  for 
sonry  seals  was  $4,138  each  and  clay  seals 
479.  Stability  of  the  reclaimed  area  has  been  ex- 
itionaJ  as  only  eight  small  subsidence  holes 
it  occurred  since  1967.  Total  maintenance  costs 
.e  been  less  than  $2,000 in  three  years;  less  than 
3  percent  per  year  of  the  construction  cost. 
oodard-USGS) 
7-05146 


CONTAMINATION    OF    RADIOACTTVELY 
ISONED  WATER  WITH  PEAT  FILTERS,  (TN 

RMAN), 

Igenoessische  Anstalt  fuer  Wasserversorgung, 

wasserreinigung  und  Gewaesserschutz,  Zurich 

ritzerland). 

na  Magdolna  Bezzegh-Galantai. 

lweiz  Z  Hydrol.  32  (1):  226-270.  1970.  nius.  En- 

;h  summary. 

ntifiers:  Breakthrough,  Calcium,  Capacity,  Ca- 

i,  Column,  Decontamination,  Deep,  Exchange, 

ters,  Freezing,  Iodine-131,  Ion,  Peat,  Poisoned, 

iioactively,  Retained,  Strontium-90,  Switzer- 

d,  Yttrium-90. 

:  decontamination  of  rain  and  model  water  con- 
ling  90Sr-90Y,  1311  by  various  peats  was  stu- 
d.  The  chemical  composition  of  the  model 
ter  was  similar  to  collected  rain  cistern  water, 
it  samples  were  taken  in  the  Jura  mountains  of 
itzerland.  Percolation  experiments  to  determine 
decontamination  capacity  of  3  types  of  peat 
re  performed  on  ion  exchange  columns  and  in 
>t  installations.  Good  decontamination  effects 
re  determined  for  90Sr-90Y.  The  main  parame- 
i  influencing  the  breakthrough  capacity  were 
e  of  peat,  degree  of  drying  and  of  deep  freez- 
.  Other  factors  particularly  those  regarding 
hange  capacity  are  also  significant.  A  measura- 
retention  of  anionically  available  1311  was  ob- 
ved  only  at  low  concentrations  (<10-9  M 
1/1).  Retention  increases  exponentially  with  in- 
asing  dilution  ratios.  A  solution  of  <  10-12  M 
1311/1  had  a  retained  activity  of  60-90%,  related 
the  inflowing  solution.  Useful  findings  regard- 
soil  science,  particularly  the  irreversible  struc- 
:  changes  of  peat  due  to  deep  freezing  and  dry- 
,  and  the  correlation  between  Ca  content  or 
xee  of  decomposition  and  exchange  or 
akthrough  capacity  for  cations  are  discussed.— 
pyright  1971,  Biological  Abstracts,  Inc. 
2-05224 


rABLISHING  HYGIENIC  STANDARDS  FOR 
E  NEW  COMBINED  ANTI-MONOCOT  HER- 
:n>E  50/30  CELATOX  IN  INLAND  WATERS, 

'  primary  bibliographic  entry  see  Field  05C. 
2-05248 
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MMUNITY  DECISION  BEHAVIOR:  THE 
LTURE  OF  PLANNING, 

iton  Coll.,  Chestnut  Hill,  Mass. 

>■  Bolan 

nial  of  the  American  Institute  of  Planners,  Vol 

No  5,  September  1969,  p  301-310.  5  fig,  35  ref. 

icriptors:  'Decision  making,  'Planning,  'City 
nning,  Analytic  techniques,  Management,  Op- 
ization.  Economic  justification,  Leadership, 
itical  aspects,  Education. 


Identifiers:  'Community  decision  behavior, 
Planning  process,  Decision  making  process,  Ab- 
stract welfare  function,  Authority. 

This  paper  sets  forth  a  conceptual  framework  for 
better  understanding  the  relationships  between  the 
planning  process  and  community  decision-making. 
From  an  initial  assumption  concerning  the  nature 
of  the  decision-making  process,  the  paper  suggests 
four  sets  of  independent  variables  that  affect  deci- 
sion outcomes:  1)  process  roles  (including  the 
dimensions  of  specialization  and  skill);  2)  the  deci- 
sion field  (including  the  environment  for  decision 
not  only  in  the  community  but  within  the  deciding 
body  itself);  (3)  planning  and  action  strategies;  and 
4)  issue  attributes.  Using  this  framework,  a  series 
of  hypotheses  are  posed  for  future  research,  and 
the  potential  implications  for  urban  planning  are 
discussed.  The  framework  suggests  very  strongly 
the  delicate  nature  of  the  relationship  and  balance 
between  the  substance  and  process  of  planning.  It 
reinforces  the  notion  that  one  cannot  be 
emphasized  at  the  expense  of  the  other.  Also,  it  is 
suggested  that  current  concepts  of  optimality,  the 
focus  on  an  abstract  welfare  function,  and  the  con- 
cern for  an  illusory  greater  good  (or  public  in- 
terest) need  to  be  seriously  questioned.  The  con- 
ceptual scheme  strongly  suggests  traditional  no- 
tions of  position  and  power  as  bases  of  authority 
and  leadership  cannot  be  divorced  from  less  for- 
mal mechanisms  for  legitimating  authority  and  ex- 
ercising power.  Finally,  the  conceptual  framework 
seems  to  suggest  training  orientations  in  the  educa- 
tion of  planners  quite  different  from  those  found 
in  the  traditional  city  planning  curriculum. 
W72-04760 


SPACE-TIME    SAMPLING    OF    ECOLOGICAL 
SYSTEMS, 

Arizona  Univ.,  Tucson. 
H.  K.  Qashu,  L.  Duckstein,  and  C.  C.  Kisiel. 
Paper   presented   at   40th   National   Meeting   of 
OHSA,  Anaheim,  California,  October  1971.  12  p,  3 
fig,  1  tab,  9  ref. 

Descriptors:  Eutrophication,  'Colorado  River, 
'Estimating,  'Forecasting,  'Sampling,  'On-site 
data  collections,  Probability,  Statistical  methods, 
Time  series  analysis,  'Model  studies,  Monitoring. 
Identifiers:  Bayesian  Decision  Theory,  Lake 
Mead. 

The  goals  were  to  present  a  conceptual  model  of 
an  aquatic  system  (Lake  Mead-Colorado  River), 
list  some  managerial  goals  and  needed  decisions, 
and  suggest  a  methodology  which  might  serve  as  a 
useful  guideline  for  sampling  ecosystems.  Lake 
Mead  was  monitored  for  the  purpose  of  averting 
eutrophication.  The  specific  reason  for  this  was  to 
decide  whether  or  not  there  was  a  need  for  altering 
dam-release  policy  and  terminating  loading  of 
nutrients.  Several  sampling  schemes  were 
discussed  with  particular  concern  regarding  large 
spatial  variability  where  the  sampling  of  the  varia- 
ble must  yield  needed  information  for  identifying 
space  and  time  variability.  The  goals  of  this  sam- 
pling was  to  determine  the  further  carrying  capaci- 
ty of  the  lake.  In  order  to  describe  eutrophication 
in  a  systematic  way,  a  time  invariant  linear  model 
was  chosen  as  a  first  approximation.  A  more 
realistic  model,  a  time-varying  model,  was  also 
considered.  A  statistical  experimental  design  was 
proposed  as  the  first  step  to  reduce  data  gathered. 
Next  a  compromise  was  found  between  the  study 
of  seasonal  fluctuations  and  the  rate  of  plant  or 
species  growth.  Bayesian  decision  theory  was  sug- 
gested as  a  method  of  describing  the  ecological 
process.  (Ligon-Comell) 
W72-04779 


PUBLIC  PARTICIPATION  AND  ENVIRONMEN- 
TAL QUALITY, 

Montana  Univ.,  Missoula. 

Arnold  W.  BoUe. 

Natural  Resources  Journal,  Vol   11,  No  3,  July 

1971,  p  497-506.  14  ref. 


Descriptors:  'Environmental  quality,  'Decision 
making,  'Management,  'Administration,  Govern- 
ment, Formulation,  Programs,  Political  aspects, 
Planning,  Legal  aspects. 

Identifiers:  'Public  participation,  'Resource 
management,  Governmental  agencies,  Natural 
resource  agencies,  Environmental  crisis.  Goal 
determination,  Litigation,  Public  conflict. 

The  environmental  crisis  has  established  the  need 
for  a  new  set  of  relationships  between  the  public 
and  governmental  agencies,  particularly  the  need 
for  effective  public  participation  within  the  deci- 
sion process  of  natural  resource  agencies.  The 
decision  process,  which  is  fundamental  to  policy 
and  program  formulation,  consists  of  several 
steps:  problem  identification,  goal  determination, 
identification  and  analysis  of  alternatives,  deci- 
sion, action,  and  feedback  and  reanalysis.  There  is 
only  one  real  basis  for  participation  and  that  is  full 
participation  at  all  steps  of  the  decision  process. 
Systematic,  situational  resource  management 
requires  greater  levels  of  knowledge  on  the  part  of 
field  administrators.  It  requires  a  new  structure 
and  philosophy  of  operation  of  the  agency.  The 
field  administrator  must  have  and  develop  the 
freedom  to  invite  and  require  effective  public  par- 
ticipation in  goal  establishment  and  problem 
identification  and  solution.  They  are  necessary  in- 
gredients to  the  achievement  of  public  agency  con- 
tributions to  environmental  quality.  Effective  par- 
ticipation is  essential  by  all  affected  publics  if  pol- 
icy is  to  be  determined  without  litigation,  chal- 
lenged administration  fiat,  public  confrontations, 
or  the  continuous  processes  of  public  conflict  with 
agency  determinations  that  have  dominated  the 
arena  in  which  resource  managers  have  found 
themselves  operating.  The  initiative  for  change, 
however,  still  lies  with  the  agencies. 
W72-04839 


PROBLEMS  RAISED  BY  THE  APPLICATION 

OF  STOCHASTIC  RELATIONS  TO 

HYDROLOGIC  VARIABLES  AND  MEANS  OF 

THEm   SOLUTION   (PROBLEMES   SOULEVES 

PAR     L'     APPLICATION     DES     RELATIONS 

STOCHASTIQUES  AUX  VARIABLES 

HYDROLOGIQUES     ET     MOYENS     DE     LES 

RESOUDRE), 

Grenoble     Univ.     (France).     Laboratoires     de 

Mecanique  des  Fluides. 

For  primary  bibliographic  entry  see  Field  02A. 

W72-04847 


AGRICULTURAL  FLOOD  DAMAGE  ASSESS- 
MENT: A  REVD3W  AND  INVESTIGATION  OF 
A  SIMULATION  METHOD, 

Toronto  Univ.  (Ontario).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  06F. 

W72-04877 


EVALUATION    OF   RADAR    AND    RATNGAGE 
SYSTEMS  FOR  FLOOD  FORECASTING, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Ralph 

M.    Parsons    Lab.    for    Water    Resources    and 

Hydrodynamics. 

For  primary  bibliographic  entry  see  Field  02B. 

W72-04966 


ALGEBRAIC  TECHNOLOGICAL  FUNCTION 
FROM  A  SIMULATION  MODEL, 

Harvard   Univ.,    Cambridge,    Mass.    Center   for 

Population  Studies. 

T.  Maddock,  HI. 

Water  Resources  Research,  Vol  8,  No  1,  p  129- 

134,  February  1972. 2  fig,  2  tab,  8  ref. 

Descriptors:  'Simulation  analysis,  'Systems  anal- 
ysis, 'Optimization,  'Economics,  'Water  costs, 
Cost-benefit  analysis,  Water  management  (Ap- 
plied), Irrigation  water,  Parametric  hydrology, 
Mathematical  models. 

Distributed-parameter  models  for  groundwater 
simulation  are  difficult  to  couple  explicitly  with 
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management  models  that  seek  to  optimize  an 
economic  objective.  For  a  groundwater  system 
whose  drawdown  in  response  to  pumping  was 
modeled  by  a  two-dimensional  linear  partial  dif- 
ferential equation,  an  algebraic  technological  func- 
tion was  produced  that  related  seasonal  pumping 
at  wells  in  the  system  to  drawdown  at  those  wells. 
The  algebraic  technological  function  allows  ex- 
plicit coupling  of  the  groundwater  model  with  a 
quadratic  programing  management  model.  (K- 
napp-USGS) 
W72-05034 


INFORMATION  REQUIREMENT  FOR  SOCIO- 
-ECOLOGICAL  MODELS, 

Hawaii  State  Dept.  of  Planning  and  Economic 

Development,  Honolulu. 

Y.  P.  Joun. 

The  Annals  of  Regional  Science,  Vol.  5,  No.  1,  p 

25-32,  June  1971.1  fig.  Href. 

Descriptors:  'Ecology,  'Environmental  effects, 
•Costs,  'Model  studies,  Economics,  Mathemati- 
cal models,  Input-output  analysis,  Data  collec- 
tions, Statistics,  Theoretical  analysis,  Quality  con- 
trol. 

Identifiers:  'Information  requirement,  'Socio- 
ecological  models,  'Social  costs,  'Quantification, 
Social  indicators,  Adequate  data  base,  Data 
requirements.  Models,  Quality  of  life. 

Recent  studies  about  ecological  and  environmental 
problems,  as  contrasted  to  previous  ones,  have  at- 
tempted to  quantify  the  non-market  variables  such 
as  pollution,  and  to  assess  the  social  cost  of  the  ex- 
ternalities. These  attempts  to  quantify  social  costs 
are  classified  into  three  categories:  1)  quantifica- 
tion of  the  'quality  of  life'  and  monitoring  of 
changes  by  'social  indicators',  2)  introduction  of 
nonmarket  variables  in  the  inter-industry;  ecologi- 
cal models  and  study  of  the  environmental  reper- 
cussions of  economic  growth;  or  proposals  to 
build  a  social  accounting  system,  describing 
ecological  chains,  and  3)  construction  of  mathe- 
matical models  which  show  the  consequence  of 
rapidly  rising  population  on  society  and  natural  en- 
vironment. The  information  requirements  for 
these  various  socio-ecological  models  are 
identified  and  the  development  of  a  coherent  in- 
formation system  on  environment  is  proposed. 
The  construction  of  social  indicators,  the  applica- 
tion of  an  input-output  model,  and  the  model  of 
society  are  discussed.  It  is  apparent  that  there  is  an 
enormous  gap  between  the  need  for  the  data  on  the 
'quality  of  life'  and  the  actual  supply  of  such  data. 
Previous  arguments  have  stated  that  any  model 
building  effort  in  the  area  of  ecological  systems 
must  wait  until  an  adequate  data  base  is 
established.  The  identification  of  data  require- 
ments for  the  construction  of  such  models  points 
out  the  characteristics  of  statistical  information 
system  that  should  be  established.  The  construc- 
tion and  interpretation  of  social  indicators  requires 
more  theoretical  analysis.  Extensive  theoretical 
and  empirical  work  on  sub-models  must  precede 
any  attempt  to  build  a  truly  comprehensive  socio- 
ecological  model.  (Strachan-Chicago) 
W72-05119 
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THE       SOCIAL       CONTEXT       OF       URBAN 
PLANNING, 

M.  Broady. 

Urban  Affairs  Quarterly,  Vol  4,  No  3,  p  355-378, 

March  1969.  65  ref. 

Descriptors:  'City  planning,  'Social  aspects,  'Ur- 
ban sociology,  'Decision  making,  Economics, 
Land  use,  Behavior,  Flexibility. 
Identifiers:  'Social  context,  'Urban  planning, 
'Sociology,  'Policy  making,  'Theoretical  depth, 
'Factual  content,  'Approach,  Land  design,  In- 
determinancy. 


A  viable  sociology  of  planning  needs  theoretical 
depth  as  well  as  factual  content.  The  major  intel- 
lectual reason  for  the  odd  relationship  between 
planning  and  sociology  is  that  there  has  been  too 
much  simple  fact-finding  and  too  little  theoretical 
argument.  The  methods  of  a  theoretical  approach 
to  the  sociology  of  planning  make  possible  the 
founding  of  certain  kinds  of  planning  decisions 
more  validly  upon  evidence  and  clearly  stated  as- 
sumptions, and  permit  a  greater  control  of  policy 
by  the  regular  review  of  forecasts  in  the  light  of  ac- 
tual, ongoing  experience.  Planning  is  viewed 
primarily  as  a  matter  of  physical  design  and  land 
use.  More  recently,  the  relationship  between 
planning  and  economics  has  begun  to  be  con- 
sidered. There  has  been  some  recognition  of  the 
social  aspects  of  planning  also.  Social  behavior 
does  not  permit  the  social  scientist  to  claim  the 
same  assurance  for  his  predictions  as  the  physical 
scientist.  Social  behavior  is  inevitably  indeter- 
minate. This  view  of  the  indeterminancy  of  social 
behavior  changes  the  role  of  the  individual  in 
planning.  The  planner  must  allow  for  the  behavior 
of  the  individual.  The  importance  of  associating 
human  resources  with  physical  and  economic 
development  is  being  accepted  and  a  practice  of 
doing  so  being  worked  out.  The  recognition  of  the 
indeterminancy  of  social  behavior  has  produced  a 
degree  of  flexibility  in  the  planning  process.  The 
practical  development  of  these  ideas  is  hampered 
by  the  perspective  which  connects  planning  only 
with  land  use  and  economics.  (Strachan-Chicago) 
W72-04758 


POPULATION  GROWTH  IN  COMMUNITIES  IN 
RELATION  TO  WATER  RESOURCES  POLICY. 

Rivkin/Carson,  Inc.,  Washington,  D.C. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-205  248,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  National  Water  Commission 
report  no.  SBS-71-024,  October  1971,  191  p.  9  fig, 
43  tab,  2  append.  NWC  71-016. 

Descriptors:  'Area  redevelopment,  Census,  'City 
planning,  'Community  development,  Density, 
Dispersion,  'Distributional  patterns,  Economics, 
Growth  rates,  Human  population,  Local  govern- 
ment, Metropolitan  studies,  Migration,  Rural 
areas.  Social  aspects,  Social  impact.  Urban  areas. 
Urbanization,  Water  distribution  (Applied),  Water 
distribution  (Policy),  Water  policy,  Water 
resources  development.  Water  supply. 
Identifiers:  'Geographic  distribution  of  popula- 
tion, 'Growth  centers,  'New  towns,  'Population 
dispersal,  Population  distribution  policy.  Rural 
urban  migration,  Small  cities  and  towns. 

Pattern  of  population  growth  in  U.S.  communities 
over  the  past  two  decades  is  examined  in  detail, 
with  particular  reference  to  the  influence  of  water 
and  water  resources  development  on  these  pat- 
terns. Also  reviews  the  experience  of  two  types  of 
Federal  programs:  those  concerning  local  water, 
sewer  and  allied  facilities;  and  those  directed 
towards  stimulating  economic  and  population 
growth  in  less  developed  areas.  Examines  Amer- 
ican experience  with  new  communities  and  new 
approaches  to  community  land  development. 
Reviews  present  thinking  on  the  establishment  of 
national  policies  for  urban  growth  and  population 
distribution.  (NWC) 
W72-04785 


ADMINISTRATIVE  ALLOCATION  OF  WATER, 

National  Water  Commission,  Arlington,  Va. 
For  primary  bibliographic  entry  see  Field  06E. 
W72-04786 


HYDROMETEOROLOGY   IN  PRECIPITATION 
MANAGEMENT, 

Bureau  of  Reclamation,  Denver,  Colo. 
P.  A.  Hurley,  and  O.  H.  Foehner. 
Paper,    American    Society    of    Civil    Engineers, 
Hydraulics  Division  Special  Conference,  Univer- 
sity of  Iowa,  Iowa  City,  Aug  1971.  15  p,  6  photo, 
14  ref,  append. 


Descriptors:  'Precipitation  (Atmospheric),  Wate 
resources  management,  Planning,  Water  resource 
development,  'Weather  modification,  'Cloui 
seeding,  Control,  Floods,  Runoff  forecasting 
Snow  gages,  Snowmelt,  Snowpacks,  Soil  erosion 
Watershed  management,  Avalanches,  Environ 
mental  effects,  'Evaluation,  Anemometers. 
Identifiers:  'Colorado  River  Pilot  Project 
Colorado  River  Basin,  Operational  hydrology 
'Hydrometeorology. 

Hydrometeorology  fulfills  several  broad  roles  ii 
precipitation  management.  Estimating  effects  o 
modification  during  planning,  cloud  seeding  con 
trol  and  administration  during  operations  or  ex 
periments,  and  the  evaluation  of  seeding  progran 
results  are  some  of  the  hydrometeorologica 
aspects  of  weather  modification  discussed 
Developments  in  precipitation  modification  am 
water  resource  planning  have  progressed  to  uV 
point  where  they  can  no  longer  be  considered  inde 
penitently  Precipitation  modification  is  now  prac 
tical  on  a  significant  scale.  The  Bureau  of  Recla 
mation's  Colorado  River  Basin  Pilot  Project  is  a 
example  of  planning  application  Som 
hydroeteorological  factors  considered  in  choosin 
the  target  area  are  presented.  The  operational  iw- 
of  weather  modification  on  a  large  scale  raises  dil 
ficult  questions  about  legal  responsibilities,  con 
flic  ting  social  desires,  and  appropriate  governraen 
tal  regulatory  activities.  Hydrometeorology  wil 
supply  the  factual  basis  for  decisionmaking  in  eac! 
problem  area.  Historically,  evaluation  of  the  el 
fects  of  weather  modification  has  been  the  wea. 
link  between  the  weather  modifier  and  the  public 
Statistical  techniques  used  to  establish  the  chang 
in  precipitation  are  described.  (USBR) 
W72-04866 


WATER  AND  WESTERN  DESTINY:  FRO> 
CONFLICT  TO  COOPERATION. 

Colorado  State  Univ.,  Fort  Collins.  Environment* 
Resources  Center. 

Proceedings  of  the  Third  Western  Interstate  Wate 
Conference,  Fort  Collins,  Colorado,  Norman  A 
Evans,  Editor.  1969.  78  p. 

Descriptors:    'Water  policy,   'Water  utilization 

•Planning,  'Water  management  (Applied),  'Wate 

demand.  Water  resources  development,  Polibca 

aspects.  Social  aspects,   Environmental  effects 

Evaluation. 

Identifiers:  'Western  US  water  development 

The  Third  Conference  provided  discussion  of  cur 
rent,  important  water  planning  issues  when 
cooperation  is  urgently  needed.  The  stage  was  se 
early  in  the  Conference  by  a  review  of  curren 
water  resource  planning  processes  in  the  westen 
region,  and  steps  were  suggested  for  their  im 
provement.  Executive  officers  of  the  Nationa 
Water  Commission,  the  Western  States  Wate) 
Council,  and  the  federal  Water  Resources  Counci 
reported  recent  advances  made  by  these  agencies 
Representatives  with  interests  in  various  wate) 
uses,  including  irrigation,  wildlife,  and  conserva 
tion,  dealt  with  the  question  of  establishing  ac 
ceptable  values  for  different  water  uses;  views  o< 
thoughtful  citizens  were  also  represented.  Alterna 
rives  for  obtaining  a  water  supply  in  water 
shortage  areas  were  discussed,  emphasizing  the 
critical  social,  economic,  and  political  issues.  Anc 
finally,  methods  of  water  management  were  ex 
amined  by  representatives  interested  in  the  prin 
cipal  competing  uses:  irrigation,  waste  disposal 
municipal  and  industrial  water  and  recreation.  (See 
also  W72-04879  thru  W72 -04895). 
W72-04878 


THE      FUTURE      OF      WESTERN      WATEF 
DEVELOPMENT, 

California  Univ.,  Los  Angeles. 

E.  A.  Engelbert. 

In:  Water  and  Western  Destiny:  From  Conflict  tc 

Cooperation,  Proceedings  of  the  Third  Westerr 

Interstate    Water    Conference,    1969.    Colorado 

State  University,  Fort  Collins,  Colorado,  p  1-3. 
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sscriptors:     'Water     resources     development, 
V'ater  policy.  Planning,  Political  aspects,  Social 
pact,  Environmental  effects, 
entifiers:    *Western    US    water    development, 
-ban  problems. 

1965,  the  future  of  Western  water  development 
smed  relatively  rosy.  By  the  end  of  the  sixties, 
wever,  the  picture  was  considerably  different, 
e  nation  is  undergoing  a  period  of  political  and 
:ial  change,  and  the  associated  reassessment 
i  reordering  of  national  priorities  has  caused 
jposed  schemes  of  water  development  to  be 
asured.  relative  to  other  national  needs,  in  a 
s  favorable  context.  Consequently,  many 
horized  projects  have  yet  to  be  funded.  Several 
tors  have  helped  to  reshape  the  political  and  so- 
1  climate  of  Western  water  development:  (1)  the 
:st  is  no  longer  perceived  by  the  rest  of  the  Ha- 
rt as  an  underdeveloped  frontier  region  whose 
lomy  needs  to  be  bolstered  by  massive  expendi- 
es  for  water  resources  development  programs; 
the  importance  of  resource  development  is 
ng  overshadowed  by  the  problems  of  our  cities; 
the  public's  growing  concern  over  environmen- 
damage  has  made  projects  appear  less  desira- 
;  (4)  emphasis  has  shifted  from  development  to 
>rovement  of  water  already  available;  and  (5) 
ny  project  plans  are  very  complex  and,  thus, 
fcult  to  implement.  To  rebuild  public  support, 
elopment  projects  must  be  presented  in  a 
nan-behavioral,  urban-oriented  setting  in  con- 
it  to  a  resource-oriented  agricultural  setting, 
e  also  W72-04878)  (Settle-Wisconsin) 
2-04879 


TER  RESOURCES  DEVELOPMENT, 

ntana  State  Univ.,  Bozeman. 

i.  Huffman. 

Water  and  Western  Destiny:  From  Conflict  to 

>peration,  Proceedings  of  the  Third  Western 

:rstate    Water    Conference,     1969,    Colorado 

te  University,  Fort  Collins,  Colorado,  p  6-9. 

criptors:     'Water     resources     development, 
iter  transfer,  'Water  demand,  'Water  supply, 
momic  efficiency,  Evaluation,  Population, 
itifiers:  Engineering  efficiency. 

analysis  of  water  resources  development  pro- 
s  requires  a  broad  evaluation  framework,  par- 
larly  when  projects  with  regional  or  national 
lications  are  considered.  The  narrow,  technical 
v  of  the  engineer  and  the  efficiency-oriented 
v  of  the  economist  are  necessary  but  certainly 
sufficient  for  an  adequate  evaluation  of 
elopment  projects.  Analyses  of  future  projects 
ild  seek  answers  not  only  to  technical  and 
-benefit  questions,  but  also  to  questions  such 
he  following.  In  lieu  of  regional  transfers, 
ild  agricultural  and  industrial  water  uses  be 
ailed  in  order  to  meet  increases  in  domestic 
municipal  demands.  Should  needy  areas  be 
lired  to  prove  how  efficiently  they  utilize  cur- 
water  supplies  before  regional  transfers  are 
:rtaken.  Should  water  policy  be  used  to 
ourage  population  concentrations.  Answers  to 
itions  such  as  these  could  suggest  that  social 
s  can  be  reduced  by  reformulating  water  pol- 
io as  to  encourage  more  efficient  use  of  exist- 
supplies  and  more  intensive  use  of  currently 
srutilized  supplies.  (Settle- Wisconsin) 
-04880 


KING  WATER  RESOURCES  PLANNING 
EVANT, 

sration    of    Rocky    Mountain    States,    Inc., 

ver,  Colo. 

impbell. 

Vater  and  Western  Destiny:  From  Conflict  to 

peration,  Proceedings  of  the  Third  Western 

state    Water    Conference,    1969,    Colorado 

:  University,  Fort  Collins,  Colorado,  p  10-1 1. 

:riptors:  'Water  resources  development, 
lg-term  planning,  'Political  constraints,  Social 
ict,  Water  users,  Future  planning  (Projected). 


To  help  make  planning  for  future  development  and 
use  of  Western  water  resources  more  than  an  exer- 
cise in  futility,  several  essential  approaches  should 
be  followed.  First,  planning  must  be  built  around 
man.  Focusing  only  on  the  physical  aspects  of  a 
project  is  no  longer  sufficient  for  effective 
planning.  Second,  future  planning  must  be  bold 
and  innovative.  Proper  water  resources  planning 
will  not  respond  to  conventional  political  ap- 
proaches, at  least  in  time  to  avoid  catastrophe. 
Consequently,  we  must  be  prepared  to  experiment 
with  new  methodology,  new  kinds  of  structures, 
new  priorities,  and  greater  people  participation. 
Third,  planning  must  be  comprehensive.  A  city  or 
a  county  or  even  a  state  cannot  plan  effectively  in 
a  capsule.  Planning  needs  to  be  undertaken  with 
full  cooperation  of  other  jurisdictions.  Finally, 
plans  must  be  made  for  the  purpose  of  implemen- 
tation. That  is,  plans  must  be  relevant,  practical, 
and  acceptable  or  salable  to  the  public.  In  particu- 
lar, long-term  plans  need  some  short-term  ele- 
ments; otherwise,  those  plans  will  not  be  relevant 
to  the  present-day  decision-makers,  and  will  not 
be  politically  attractive.  (See  also  W72-04878)  (Set- 
tle-Wisconsin) 
W72-04881 


A  NEW  LOOK  AT  NATIONAL  WATER  POL- 
ICY, 

National  Water  Commission,  Arlington,  Va. 
T.  M.  Schad. 

In:  Water  and  Western  Destiny:  From  Conflict  to 
Cooperation,  Proceedings  of  the  Third  Western 
Interstate  Water  Conference,  1969,  Colorado 
State  University,  Fort  Collins,  Colorado,  p  12-17. 

Descriptors:     'Water     resources     development, 
'Water  policy,  'Evolution,  Long-term  planning, 
Water  requirements,   Water  allocation  (Policy), 
Social  impact,  Economic  impact. 
Identifiers:  'National  Water  Commission. 

The  National  Water  Commission,  created  by  Con- 
gress in  September,  1968,  has  embarked  on  a  five- 
year  study  of  water  resources  and  related 
problems  leading  to  policy  recommendations  to 
the  President  and  the  Congress.  The  Congressional 
authorization  directs  the  Commission  to  review 
present  and  anticipated  national  water  resource 
problems,  making  projections  of  water  require- 
ments and  identifying  alternative  ways  of  meeting 
these  requirements.  The  Commission  is  to  con- 
sider the  economic  and  social  consequences  of 
water  resource  development,  including  the  impact 
of  such  development  on  regional  economic 
growth,  on  institutional  arrangments,  and  on 
aesthetic  values.  In  order  to  accomplish  these 
tasks,  and  to  provide  the  background  for  its  re- 
ports and  recommendations,  the  National  Water 
Commission  will  undertake  a  program  of  special 
studies  dealing  with  all  aspects  of  the  care  and 
development  of  water  and  related  land  resources. 
The  work  will  be  done  by  the  National  Water 
Commission  staff,  by  consultant  advisers,  by 
other  government  agencies  under  agreement  with 
the  Commission,  and  by  universities  and  other 
groups  having  specialized  competence.  A  tentative 
program  of  studies  under  consideration  by  the  Na- 
tional Water  Commission'  accompanies  the  paper. 
(See  also  W72-04878)  (Settle-  Wisconsin) 
W72-04882 


A  REVIEW  OF  INTER-REGIONAL  AND  INTER- 
NATIONAL WATER  TRANSFER  PROPOSALS, 

Western  States  Water  Council,  Portland,  Oreg. 
J.  R.  Bingham. 

In:  Water  and  Western  Destiny:  From  Conflict  to 
Cooperation,  Proceedings  of  the  Third  Western 
Interstate  Water  Conference,  1969,  Colorado 
State  University,  Fort  Collins,  Colorado,  p  18-24 
2  tab,  20  ref . 

Descriptors:  'Water  transfer,  'Reviews, 
•Planning,  Estimated  costs,  Volume. 

Twenty-three  water  transfer  proposals  are  briefly 
reviewed.    The   interregional   transfer   proposals 


reviewed  are  Alberta,  Canada's  PRIME  Plan, 
Mexico's  Mexican  Plan,  Connor's  Undersea  Hose 
proposal,  Udall's  Pacific  Southwest  Water  Plan, 
Nelson's  Snake-Colorado  Project,  Pirkey's 
Western  Water  Project,  Miller's  Sierra-Cascade 
Project,  Stetson's  Yellowstone-Snake-Green  Plan, 
Dunn's  Modified  Snake-Colorado  Project,  the 
Beck  Plan,  the  National  Engineering  Science 
Company's  Undersea  Coastal  Aqueduct  proposal, 
the  Bureau  of  Reclamation's  West  Texas  and 
Eastern  New  Mexico  Import  proposal,  and  the  Bu- 
reau's United  Western  plan.  The  international 
transfer  proposals  considered  are  Kieran's  Grand 
Canal  Plan,  Decker's  Great  Lakes-Pacific  Water- 
ways Plan,  Parsons'  North  American  Water  and 
Power  Alliance  proposal,  Magnusson's  Magnum 
Canal  Concept,  Alberty's  Stabilization  of  the 
Great  Lakes  proposal,  Kuiper's  Canadian  Water 
Export  plan,  Tinney's  Central  North  American 
Water  Project,  Parsons'  U.S.  Hydroelectric  Com- 
mission proposal,  and  Smith's  Western  States 
Water  Augmentation  Concept.  The  one  global 
water  transfer  proposal  reviewed  is  Tucker's 
Water  for  Survival  plan.  These  proposals  differ 
greatly  in  size  and  cost.  Proposed  diversions  range 
from  1.2  million  acre-feet  for  Udall's  plan  to  418 
million  acre-feet  for  Tucker's  worldwide  scheme. 
Estimated  costs  range  from  400  million  dollars  for 
Stetson's  plan  to  100  billion  dollars  for  Parsons' 
proposal.  (See  also  W72-04878)  (Settle-Wisconsin) 
W72-04883 


A  LOOK  AHEAD  IN  PLANNING  COORDINA- 
TION AND  POLICY  MAKING, 

Water  Resources  Council,  Washington,  D.C. 
H.  P.  Caulfield. 

In:  Water  and  Western  Destiny:  From  Conflict  to 
Cooperation,  Proceedings  of  the  Third  Western 
Interstate  Water  Conference,  1969,  Colorado 
State  University,  Fort  Collins,  Colorado,  p  25-29 
3  ref. 

Descriptors:    'Planning,    'Coordination,    'Water 
resources     development,     Political     constraints, 
Economic  efficiency,  Environmental  effects,  So- 
cial impact. 
Identifiers:  'Policy  making,  Objectives. 

Optimal  future  development  of  water  resources 
calls  for  certain  changes  in  the  development-re- 
lated functions  of  planning,  coordination,  and  pol- 
icy making.  Planning  needs  to  be  based  on  the 
wants  of  the  public,  not  on  the  technician's  view 
of  what  the  public  wants.  In  the  past,  not  enough 
attention  has  been  paid  to  the  development  of 
techniques  for  improving  public  participation.  The 
techniques  of  public  participation  that  need  im- 
provement are  those  which  will  enable  the  techni- 
cian to  ascertain  the  several  meaningful  choices 
that  are  real  from  the  public's  point  of  view  within 
a  region.  Also  important  for  the  future  of  planning 
is  economic  analysis,  both  from  national  and  re- 
gional viewpoints.  Analysis  based  solely  on  en- 
gineering-hydrologic  data  is  no  longer  feasible.  In 
the  area  of  coordination,  the  federal-state  govern- 
mental relationships  are  and  will  be  important.  In 
response  to  a  need  for  better  coordination  of  ac- 
tivities, federal-interstate  compact  commissions 
may  become  commonplace.  Coordination 
problems  will  also  warrant  a  continuing  review  of 
federal  organization.  With  regard  to  policy,  four 
national  objectives  will  be  important:  national  effi- 
ciency, regional  development,  quality  of  the  en- 
vironment, and  the  public's  well  being.  (See  also 
W72-04878)  (Settle-Wisconsin) 
W72-04884 


WATER  RESOURCES  PLANNING, 

National  Wildlife  Federation,  Washington,  D.C. 
T.  L.  Kimball. 

In:  Water  and  Western  Destiny:  From  Conflict  to 
Cooperation,  Proceedings  of  the  Third  Western 
Interstate  Water  Conference,  1969,  Colorado 
State  University,  Fort  Collins,  Colorado,  p  30-32. 

Descriptors:  'Water  resources  development,  'En- 
vironmental effects,  'Costs,  Planning,  Economic 
efficiency,  Tangible  benefits,  Intangible  benefits. 
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Every  use  of  the  environment  entails  a  cost.  These 
costs  can  be  borne  in  one  of  three  ways:  (1)  by 
paying  for  resources  as  they  are  used,  (2)  by 
passing  the  costs  on  to  succeeding  generation,  or 
(3)  by  assessing  the  costs  against  the  environment, 
a  process  which  could  conceivably  result  in  major 
reductions  in  our  standard  of  living.  To  insure  that 
these  costs  are  given  appropriate  consideration, 
adequate  plans  need  to  be  made  for  every  use  of 
the  environment  and,  in  particular,  water 
resources.  In  fact,  planning  for  the  suitable 
management  and  development  of  water  resources 
is  essential  to  our  future  well-being.  While  these 
costs  are  important,  economic  evaluations  should 
not  constitute  the  only  criteria  for  decision  mak- 
ing. Such  intangibles  as  the  beauty  of  a  stream 
surely  must  take  precedence  over  purely  monetary 
considerations.  To  improve  the  planning  and  deci- 
sion making  process,  a  modernization  of  the  com- 
plicated system  relating  to  water  resources 
development  might  be  in  order.  For  instance,  there 
appears  to  be  some  merit  to  the  consolidation  of  all 
the  Federal  water  resource  construction  agencies. 
(See  also  W72-04878)  (Settle-Wisconsin) 
W72-04885 


THE  THIRD  WESTERN  INTERSTATE  WATER 
CONFERENCE  OF  COLORADO  STATE 
UNIVERSITY, 

National  Water  Resources  Association,  Washing- 
ton, D.C. 
C.  Bronn. 

In:  Water  and  Western  Destiny:  From  Conflict  to 
Cooperation,  Proceedings  of  the  Third  Western 
Interstate  Water  Conference,  1969,  Colorado 
State  University,  Fort  Collins,  Colorado,  p  33-40. 

Descriptors:  'Water  resources  development, 
•Planning,  'Cost-benefit  analysis,  'Water  values, 
Decision  making,  Evaluation,  Project  benefits, 
Project  feasibility. 

An  evaluation  of  benefits  arising  from  water 
resources  development  projects  should  include  (1) 
direct  benefits  from  the  project,  and  (2)  benefits 
toward  national  objectives,  such  as  well-being, 
health,  jobs,  or  training.  Thus,  a  knowledge  of  na- 
tional objectives  and  their  priority,  and  of  how 
water  and  related  land  proposals  can  serve  them, 
should  be  applied  when  formulating  proposals  to 
conserve  resources.  The  relative  priorities  of  na- 
tional objectives  can  be  assessed  from  Budget 
trends,  Administration  proposals,  and  Congres- 
sional views.  On  this  basis,  it  seems  that  programs 
designed  to  serve  concentrations  of  people  are 
likely  to  be  funded,  while  resource-oriented  pro- 
grams are  not.  In  some  instances  the  actual  evalua- 
tion of  benefits  may  be  undertaken  by  valuing 
water  uses  at  the  cost  of  the  best  alternative.  Dis- 
advantages to  this  approach  include  the  following: 
(1)  surplus  benefits  may  not  be  counted,  and  (2) 
the  benefits  of  projects  toward  achieving  national 
objectives  are  not  included.  Other  project  evalua- 
tion techniques  are  available.  Value  could  be  esti- 
mated to  be  (1)  the  cost  of  the  latest  increment  of 
water  developed  by  the  community,  or  (2)  the 
maximum  reimbursement  a  Federal  negotiator 
could  extract.  Of  course,  a  project  might  be 
deemed  sound  simply  because  it  furthers  a  na- 
tional objective.  (See  also  W72-04878)  (Settle- 
Wisconsin) 
W72-04886 


THE     PRIMACY     OF     OUR     ENVIRONMENT 
OVER  THE  ECONOMY, 

Sierra  Club,  Albuquerque,  N.  Mex. 

J.  Ingram,  and  H.  A.  Ruckel. 

In:  Water  and  Western  Destiny:  From  Conflict  to 

Cooperation,  Proceedings  of  the  Third  Western 

Interstate    Water    Conference,    1969,    Colorado 

State  University,  Fort  Collins,  Colorado,  p  41-44. 

Descriptors:     'Water     resources     development, 
•Long-term  planning,   'Human  population.  Sta- 
bilization, Environmental  effects,  Economic  im- 
pact, 'Political  constraints,  Decision  making. 
Identifiers:  'Goals. 


In  the  past  the  major  orientation  of  water  develop- 
ment has  been  to  encourage  the  growth  of  our 
economies  and  settlements.  Different  goals  will 
achieve  primacy  in  the  near  future,  however. 
These  goals  will  include  (1)  restriction  and  main- 
tenance of  the  environment;  (2)  stabilization  of  our 
population;  (3)  maintenance  of  a  prosperous,  sta- 
ble economy;  and  (4)  improvements  in  the  poors' 
relative  standard  of  living.  Several  tools  or  con- 
cepts that  may  prove  helpful  in  our  quest  for  these 
goals  are  environmental  benefit-cost  ratios,  pro- 
jection of  alternative  futures,  national  resource 
pools,  and  natural  processes  versus  man-directed 
ones.  To  integrate  these  concepts  into  a  planning 
framework.  Congress  will  first  have  to  define 
goals  that  meet  peoples'  needs.  Next,  public  and 
private  agencies  would  formulate  and  describe  al- 
ternatives. Third,  these  alternatives  and  their 
possible  effects  on  the  environment  would  need  to 
be  evaluated.  Finally,  the  alternatives'  ability  to 
produce  the  prosperity  projected  by  alternative  fu- 
tures given  the  permitted  level  of  resource  con- 
sumption should  be  assessed.  The  last  three  steps 
would  be  in  the  form  of  presentations  to  Congress 
so  that  the  decisions  would  be  reached  in  the  na- 
tional political  arena.  (See  also  W72-04878)  (Settle- 
Wisconsin) 
W72-04887 


IMPROVING  THE  PLANNING  PROCESS- 
-ESTABLISHING  VALUES, 

League  of  Women  Voters,  Washington,  D.C. 
D.  E.  Clusen. 

In:  Water  and  Western  Destiny:  From  Conflict  to 
Cooperation,  Proceedings  of  the  Third  Western 
Interstate  Water  Conference,  1969,  Colorado 
State  University,  Fort  Collins,  Colorado,  p  45-47. 

Descriptors:     'Water     resources     development, 
'Long-term  planning,  'Project  planning,  'Evalua- 
tion, Cost-benefit  analysis.  Decision  making,  En- 
vironmental effects. 
Identifiers:  'Public  participation. 

Until  recently  our  national  interest  was  centered 
on  irrigation,  navigation,  flood  control,  and 
economic  benefits.  Today,  however,  the  national 
concern  is  much  wider,  encompassing  the  plea- 
sures and  beauties  of  the  total  environment,  its  use 
for  recreation,  its  value  for  preservation,  and  the 
need  to  protect  and  enhance  the  quality  of  that  en- 
vironment. In  keeping  with  this  broader  concern, 
the  following  characteristics  of  good  planning 
need  to  be  incorporated  into  the  water  resources 
decision  making  process.  First,  greater  attention 
should  be  paid  to  generating  public  interest  and  al- 
lowing the  public  a  voice  in  the  evaluation  of  alter- 
natives. Second,  ample  information  needs  to  be 
provided  to  the  public  about  practical  alternatives. 
Third,  the  demands  which  all  parts  of  the  public 
body  place  upon  specific  uses  of  water  resources 
need  to  be  evaluated.  Fourth,  an  attempt  should  be 
made  in  all  planning  endeavors  to  maintain  flexi- 
bility for  the  future.  Finally,  all  concerned  parties, 
both  governmental  and  private,  should  be  en- 
couraged to  contribute  to  the  planning  and 
development  of  water  resources.  (See  also  W72- 
04878)  (Settle-Wisconsin) 
W72-04888 


SOME  SOCIAL  ISSUES  AND  ALTERNATIVES 
INVOLVED  IN  PLANNING  WATER 

RESOURCES  WITH  PEOPLE  IN  THE  WEST, 

Utah  State  Univ.,  Logan.  Dept.  of  Sociology. 

W.  H.  Andrews. 

In:  Water  and  Western  Destiny:  From  Conflict  to 

Cooperation,  Proceedings  of  the  Third  Western 

Interstate    Water    Conference,    1969,    Colorado 

State  University,  Fort  Collins,  Colorado,  p  48-53. 

12ref. 

Descriptors:  'Water  resources  development, 
'Project  benefits,  'Population,  Environmental  ef- 
fects, Social  impact,  Evaluation. 

Many  of  our  current  social  problems  have  arisen 
from  population  growth  and  its  concentration  in 


fast-growing,  run-down,  inefficient  cities  from 
which  the  more  affluent  residents  have  fled.  Any 
attempts  to  solve  these  population-related  social 
problems  must  consider  the  development  of  water 
resources.  After  all,  water  is  needed  whether  it  be 
for  land  development,  culinary,  industrial  and 
agricultural,  or  recreational  and  aesthetic  uses. 
Some  of  the  things  that  can  be  done  in  relation  to 
water  resources  to  help  solve  some  of  our  majoi 
social  problems  include  (1)  redesigning  our  evalua- 
tion methods  for  water  resource  projects,  putting 
more  emphasis  on  the  contribution  watei 
resources  can  make  in  solving  social  problems;  (2) 
analyzing  and  resolving  the  social  blocks  holding 
up  planning  and  development  at  all  governmental 
levels;  (3)  laying  the  groundwork  for  the  necessary 
social  institutions  for  development;  (4)  determin- 
ing the  best  methods  of  establishing  foreign  agree- 
ments; (5)  developing  new  ways  of  approaching 
the  financing  of  reclamation  projects;  and  (6)  en- 
couraging the  acceptance  of  the  concept  of  a  na- 
tional water  system.  (See  also  W72-04878)  (Settle- 
Wisconsin) 
W72-04889 


PARTIAL  SOLUTIONS-THE  OUTLOOK, 

Bureau  of  Reclamation,  Washington,  D.C. 

F.  E.  Dominy. 

In:  Water  and  Western  Destiny:  From  Conflict  tc 

Cooperation,  Proceedings  of  the  Third  Westerr 

Interstate    Water    Conference,    1969,    Coloradc 

State  University,  Fort  Collins,  Colorado,  p  54-58.  - 

Descriptors:  'Water  requirements,  'Water  supply 
•Planning,  Waste  water  treatment,  Phreatophytes 
Groundwater,        Precipitation       (Atmospheric) 
Desalination,  Inter-basin  transfers. 
Identifiers:  Central  Arizona  Project. 

The  growing  water  requirements  of  the  West  cou- 
pled with  the  dwindling  sources  of  unused  wate: 
have  forced  us  to  find  ways  to  augment  Westen 
water  supplies.  The  partial  solutions  which  ar< 
available  to  us  are  encompassed  by  two  broade 
categories,  (1)  those  activities  which  artificiall; 
augment  natural  water  sources,  and  (2)  those  mea 
sures  which  obtain  the  maximum  beneficial  use  ol 
a  given  water  supply.  The  partial  solutions  in  th« 
first  category  include  (1)  precipitation  manage 
ment  or  'cloud  seeding,'  (2)  desalination  of  ocear 
water,  and  (3)  interbasin  transfers.  Controlled  ex 
periments  suggest  that  precipitation  managemen 
may  well  be  a  viable  alternative,  while  other  stu 
dies  indicate  that  large-scale  desalination  plant- 
could  possible  produce  relatively  cheap  water 
Solutions  in  the  second  category  include  ( 1 )  wasti 
water  renovation,  (2)  natural  pollution  abatement 
(3)  watershed  treatment,  (4)  water  harvestinf 
through  soil  treatment,  (5)  phreatophyte  eradica 
tion  and  control,  (6)  groundwater  recovery,  (7 
evaporation  reduction,  (8)  improvements  in  cana 
lining,  and  (9)  improvements  in  water  scheduling 
The  need  for  these  partial  solutions  is  illustrate* 
by  the  Central  Arizona  Project  which  does  no 
supply  enough  water  to  meet  the  needs  of  the  af 
fected  area.  (See  also  W72-04878)  ( Settle- Wiscon 
sin) 
W72-04890 


WATER  RESOURCE  INVESTMENTS  AND  NA 
TIONAL  GOALS, 

Bureau  of  the  Budget,  Washington,  D.C.  Progran 

Evaluation. 

J.  W.  Carlson. 

In:  Water  and  Western  Destiny:  From  Conflict  U 

Cooperation,  Proceedings  of  the  Third  Westen 

Interstate    Water    Conference,    1969,    Coloradi 

State  University.  Fort  Collins,  Colorado,  p  59-62 

8ref. 

Descriptors:  'Water  resources  development.  'So 
cial  impact,  'Economic  impact.  Cost-benefit  anal 
ysis.  Pricing,  Population,  Municipal  water,  Indus 
trial  water,  Economic  efficiency. 

Changing  economic  and  social  conditions  and  pri 
orities  require  alterations  in  the  whole  array  o 
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ilic  and  private  investment,  including  our  ap- 
aches to  water  development.  These  necessary 
nges  raise  several  questions,  the  answers  to 
ch  are  neither  simple  nor  easy  to  find.  Yet,  the 
stions  need  to  be  asked  if  for  no  other  reason 
i  to  assist  the  water  specialist  to  develop  an 
lytic  framework  for  solving  problems  as- 
iated  with  water  resources  development.  Less 
l  half  of  the  nation's  recent  major  water 
turce  construction  starts  appear  to  be  aimed  at 
'ing  problems  arising  from  municipal  and  in- 
trial  growth.  Are  we  neglecting  the  burgeoning 
Is  in  this  area.  Can  we  both  meet  the  needs  of 
cities  and  also  assist  farmers  in  maintaining 
r  incomes.  How  should  we  allocate  public  in- 
jnent  resources  among  the  various  regions  of 
country.  How  can  we  more  adequately  mea- 
:  benefits  and  costs.  Can  we  insure  the 
lomic  and  technical  efficiency  of  water 
elopment  projects.  Should  changes  be  made  in 
er  pricing  and  acreage  limitations  for  water 
is.  (See  also  W72-04878)  (Settle- Wisconsin) 
•-04891 


:ernative  water  policies  for  an 

D  REGION, 

fomia  Univ.,  Davis.  Economic  Research  Ser- 

;    and    California    Univ.,    Davis.    Dept.    of 

icultural  Engineering. 

I  Moore,  and  J.  H.  Snyder. 

Water  and  Western  Destiny:  From  Conflict  to 

peration,  Proceedings  of  the  Third  Western 

rstate    Water    Conference,    1969,    Colorado 

e  University,  Fort  Collins,  Colorado,  p  63-67. 

:riptors:  "Water  policy,  *Arid  climates, 
source  allocation,  Economic  efficiency, 
mical  feasibility,  Water  utilization,  Measure- 
t,  Legal  aspects. 

i  number  of  criteria  there  is  a  strong  indication 
lisallocation  of  water  resources  in  the  West, 
lineal  evidence  alone  suggests  that  the  present 
sm  of  Western  water  allocation  fails  a  rigorous 
ication  of  the  criteria  of  economic  efficiency. 
le  it  is  economically  infeasible  to  undertake 
>r  reallocations  of  water  in  order  to  improve 
iency,  there  are  certainly  some  possibilities 
mprovements  at  the  margin.  One  marginal  im- 
ement  would  be  to  allow  leasing  of  water 
s  on  an  annual  basis.  This  technique  is  already 
ied  in  some  states.  One  positive  benefit  of 
ng  rights  would  be  the  elimination  of 
lomic  irreversibility  in  allocating  limited  water 
lies.  A  second  possibility  for  improvement  is 
dd  rigor  to  the  term  'reasonable  use.'  A 
her  definition  would  presumably  prevent  the 
water  use  efficiencies  currently  observed 
e  water  is  cheap  and  abundant.  Another  im- 
ement  would  be  to  require  all  diverted  water 
ie  measured  by,  say,  flow  meters  when 
ered  to  its  final  user,  and  to  be  sold  on  a  unit 
i.  A  final  alternative  would  be  for  states  to  set 
limum  price  for  diverted  water,  that  is,  assign 
idow  price  to  it.  (See  also  W72-04878)  (Settle- 
onsin) 
■04892 


ERNATIVES  IN  WATER  MANAGEMENT, 

omnia  Univ.,  Berkeley.  Dept.  of  Sanitary  En- 
iring. 

McGauhey. 

/ater  and  Western  Destiny:  From  Conflict  to 
leration,  Proceedings  of  the  Third  Western 
state    Water    Conference,    1969,    Colorado 

University,  Fort  Collins,  Colorado,  p  68-70. 

riptors:  'Water  quality  control,  'Manage- 
,  'Water  requirements,  Water  conveyance, 
-basin  transfers,  Desalination,  Groundwater, 
s. 

e  are  few  clear-cut  alternatives  available  for 
ng  the  West's  water  problems  within  the  con- 
of  water  quality  management.  Rather,  there 
I  number  of  courses  of  action  which  in  one 


combination  or  another  are  possible,  and  even  in- 
escapable. These  alternatives  include  (1)  large- 
scale  transfers  of  surplus  water;  (2)  desalination  of 
ocean  water  at  the  downstream  end  of  Western 
rivers,  thereby  releasing  more  fresh  water  for  use 
upstream;  (3)  desalination  of  groundwater  in  the 
Southwest  for  local  use,  thus  either  decreasing  de- 
mand on  present  supplies  or  providing  for  an  ex- 
pansion of  the  economy;  (4)  sequential  use  of 
water  after  partial  restoration  of  quality;  and  (5)  a 
downward  revision  of  our  ideals  of  water  quality 
in  order  to  more  nearly  equate  reality  with  our 
desires.  An  evaluation  of  these  alternatives  sug- 
gests that  the  future  outlook  is  not  particularly 
bright.  In  the  matter  of  water  transfers,  progress 
will  undoubtedly  be  very  slow.  The  cost  of 
desalination  of  ocean  water  remains  excessive  as 
does  the  partial  restoration  required  for  sequential 
use.  Desalination  of  saline  ground  water  in  the 
Southwest  is  the  one  alternative  that  may  become 
a  reality  in  the  foreseeable  future.  (See  also  W72- 
04878)  (Settle-  Wisconsin) 
W72-04893 


THE  ROLE  OF  RECREATION  AND  ENVIRON- 
MENTAL QUALITY  IN  WATER  MANAGE- 
MENT, 

Bureau  of  Outdoor  Recreation,  Washington,  D.C. 
W.  C.  Dent. 

In:  Water  and  Western  Destiny:  From  Conflict  to 
Cooperation,  Proceedings  of  the  Third  Western 
Interstate  Water  Conference,  1969,  Colorado 
State  University,  Fort  Collins,  Colorado,  p  71-74. 

Descriptors:     'Recreation,    'Environmental    ef- 
fects, 'Water  management  (Applied),  Water  quali- 
ty, Water  pollution,  Multiple-purpose  reservoirs, 
Legal  aspects. 
Identifiers:  Environmental  quality. 

Recreation  and  environmental  quality  should  be 
recognized  as  major  purposes  in  water  manage- 
ment and  as  having  equal  weight  with  other  water 
management  objectives.  One  major  example  of  the 
extent  to  which  water  quality,  recreation,  and  en- 
vironmental quality  have  been  recognized  as  alter- 
natives in  water  management  is  the  Wild  and 
Scenic  Rivers  Act  of  1968.  Numerous  problems, 
conflicts,  and  constraints  arise  in  attempting  to  re- 
late recreation  and  environmental  quality  to  other 
aspects  of  water  management.  Water  is  frequently 
polluted;  shorelines  are  often  preempted  for  other 
purposes;  and  natural  waters,  existing  impound- 
ments, and  good  reservoirs  sites  are  not  always 
readily  accessible  to  the  large  proportion  of  our 
people  who  live  in  or  near  the  large  cities.  Another 
group  of  problems  concerns  the  question  of  single- 
purpose  versus  multiple-purpose  management  of 
water  resources.  This  includes  such  matters  as 
choices  between  scenic  rivers  and  dams.  Problems 
also  arise  concerning  the  question  of  recreation  as 
a  legal,  beneficial  use  of  water:  although  federal 
laws  now  recognize  recreation  and  environmental 
quality  as  primary  management  objectives,  some 
states  do  not  recognize  the  recreation  objective. 
Other  problems  arise  because  of  the  imbalance 
between  the  supply  of  and  demand  for  recreation 
water.  (See  also  W72-04878)  (Settle-  Wisconsin) 
W72-04894 


A  NATIONAL  POLICY  FOR  WESTERN  WATER 
DEVELOPMENT, 

House,  Washington,  D.C. 

W.  N.  Aspinall. 

In:  Water  and  Western  Destiny:  From  Conflict  to 

Cooperation,  Proceedings  of  the  Third  Western 

Interstate    Water    Conference,    1969,    Colorado 

State  University,  Fort  Collins,  Colorado,  p  75-76. 

Descriptors:  'Water  policy,  'Water  resources 
development,  'Federal  project  policy,  'Project 
planning,  Water  requirements,  Planning,  Govern- 
ments. 

Identifiers:  'National  water  policy,  'Colorado 
River  Basin  Project  Act. 


Titles  I  and  H  of  the  Colorado  River  Basin  Project 
Act  explicitly  and  implicitly  set  out  a  national  pol- 
icy for  Western  water  development.  More  particu- 
larly, Section  102  (b)  of  the  Act  is  both  specific 
enough  and  broad  enough  to  guide  programs  in  this 
area  for  many  years  to  come.  Two  key  phrases  ap- 
pear in  this  act.  The  first  is  '...to  the  end  that  an 
adequate  supply  of  water  may  be  made  availa- 
ble...' These  words  seem  to  clear  up  any  doubt  as 
to  whether  water  requirements  are  intended  to  be 
met  at  times  and  places  of  their  occurrences.  The 
second  phrase  is  '...consultation  with  affected 
States...'  A  strict  interpretation  of  this  passage 
seems  to  limit  the  non-Federal  role  to  one  of  ad- 
vice. If  state  and  local  leaders  follow  this  in- 
terpretation, however,  desirable  plans  may  never 
be  formulated,  and,  if  formulated,  may  never  be 
implemented.  Fortunately,  evidence  suggests  that 
the  states  intend  to  seek  a  larger  role  than  merely 
one  of  consultation.  Further  movement  toward  a 
more  active  role  for  the  states  might  include  a 
greater  assumption  of  responsibilities  by  non- 
Federal  planning  bodies  and  increased  willingness 
to  revise  state  water  codes.  (See  also  W72-04878) 
(Settle- Wisconsin) 
W72-04895 


THE  IMPORTANCE   OF  ECOLOGICAL   STU- 
DIES AS  A  BASIS  FOR  LAND-USE  PLANNING, 

Michigan  Univ.,  Ann  Arbor. 
S.A.Cain. 

Biological  Conservation,  Vol  1 ,  No  1 ,  p  33-36,  Oc- 
tober 1968. 

Descriptors:  'Ecology,  'Land  use,  'Planning, 
'Decision  making,  'Environment,  'Management, 
'Quality  control,  'Resources,  Economics,  Politi- 
cal aspects,  Social  aspects,  Long-term  planning. 
Identifiers:  'Hard  sciences,  'Resources  use, 
'Ecological  information,  'Ecological  relation- 
ships, Research,  Long-term  consequences. 

The  results  of  the  hard  sciences  must  be  unified  by 
ecology,  if  natural  resources  are  to  be  wisely 
managed  and  an  environment  of  quality  main- 
tained or  restored.  The  problems  of  resource  use 
are  not  solved  only  by  the  natural  sciences,  since 
each  resource  problem  has  economic,  political, 
and  social  parameters.  Seven  costly  mistakes 
made  from  a  lack  of  ecological  information  and  a 
feeling  for  ecological  relationships  in  nature  are 
discussed.  The  attractions  of  immediate  profit  and 
the  influence  of  traditional  practices  cause  faulty 
planning  which  ignores  possible  long-term  con- 
sequences of  actions.  Some  progress  has  been 
made  in  the  field  of  environmental  quality. 
Knowledge  of  freshwater  systems  is  being  used  in 
fish-pond  developments.  Aquaculture  is  being  ex- 
tended to  salt  and  brackish  waters.  Reservoirs  and 
lakes  are  being  stocked  with  selected  organisms  to 
fill  out  a  productive  food-chain.  Forest  and  range 
units  are  becoming  more  productive  of  a  wide 
variety  of  goods  and  services.  Systematic,  long- 
term  research  into  the  central  Pacific  Ocean  as  a 
complete  environmental  system  has  led  to  the 
discovery  of  the  equatorial  undercurrent.  The 
United  States  Soil  Conservation  Service  has  ma- 
tured into  a  land  capability  system.  Comparative 
agrobiology  and  agroclimatology  are  guiding  land 
use  developments.  Identification  and  study  of 
planktonic  eggs  have  led  to  the  discovery  and 
development  of  Pacific  Hake  resources.  Health 
programs  are  being  founded  on  detailed  ecological 
knowledge.  (Strachan-Chicago) 
W72-04936 


ENVIRONMENTAL  POLICY  IN  A  HYPER- 
TROPHIC SOCIETY, 

Indiana  Univ.,   Bloomington.   Dept.   of  Political 

Science. 

Lynton  K.  Caldwell. 

Natural  Resources  Journal,  Vol  11,  No  3    July 

1971,  p  417-426,  Href. 

Descriptors:  'Environment,  'Social  aspects,  'Pri- 
orities, 'Political  aspects,  Social  change,  Political 
constraints.  Environmental  effects. 
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Identifiers:  'Environmental  policy,  "Hypertrophic 
society,  'Environmental  quality,  'Economic 
growth,  Goals,  Policy,  National  Environment  Pol- 
icy Act,  Objectives. 

The  tendencies  of  contemporary  American  society 
to  inordinate  and  uncontrolled  growth  are  funda- 
mentally incompatible  with  the  objectives  of  the 
environmental  quality  movement  as  expressed  in 
the  National  Environmental  Policy  Act.  Certain 
short-term,  partial,  or  incremental  improvements 
in  environmental  conditions  may  be  compatible 
with  unrestricted  growth;  but  the  sheer  magnitude 
of  the  problems  created  by  ever-increasing  num- 
bers of  people,  goods,  and  services,  and  the  mo- 
bile interactions  among  them,  will  frustrate  all  ef- 
forts to  create  or  maintain  quality  environments. 
Fortunately,  representative  democracry  contains 
the  potentiality  of  self-correction.  Socio-ecologi- 
cal  collapse  does  not  seem  to  be  an  inexorable  end 
for  the  hypertrophic  society  -  at  least  its  probabili- 
ty cannot  be  proved,  and  the  art  of  political  leader- 
ship in  our  time  should  be  directed  to  insure,  as 
best  we  may,  that  it  does  not  occur.  All  social  and 
political  systems  change  and  the  constructive  task 
of  politics  is  to  speed  the  transformation  of  the 
present  system  into  a  more  stable  and  self-renew- 
ing society.  The  task  is  to  cure  the  patient  of  the 
'disease'  of  societal  hypertrophy,  not  to  eliminate 
the  symptoms  by  killing  the  patient.  And,  if  in 
spite  of  our  best  efforts,  we  are  unable  to  avoid 
disaster,  some  moral  satisfaction  may  be  gained  by 
the  knowledge  that  our  failure  was  not  a  failure  of 
nerve  or  will.  If  man  is  inherently  unequal  to  the 
task,  the  outcome  may  be  tragic,  but  it  will  be 
neither  disgraceful  nor  absurd.  To  blunder  into 
ecological  disaster  through  the  hypertrophic  ten- 
dencies now  in  momentum,  would  be  both.  (Davis- 
Chicago) 
W72-04938 


PERIOLOUS  LINKS  BETWEEN  ECONOMIC 
GROWTH,  JUSTICE  AND  ECOLOGY:  A  CHAL- 
LENGE FOR  ECONOMIC  PLANNERS, 

Boston  Industrial  Mission,  Cambridge,  Mass. 
N.  J.  Faramelli. 

Environmental  Affairs,  Vol  1,  No  1,  p  218-227, 
April  1971.  5  ref. 

Descriptors:  'Economics,  'Ecology,  'Planning, 
'Environment,  'Pollution  abatement,  'Quality 
control,  Costs,  Cost  allocation,  National  income, 
Value,  Technology. 

Identifiers:  'Economic  justice,  'Distributive 
justice,  'Economic  planners,  Material  growth, 
Redistribution,  'Steady  state,  'Economy,  Stan- 
dard of  living,  Long  range  global  view. 

Environmental  quality  can  be  achieved  by  either 
expansive  applications  of  pollution  control 
technology,  or  by  a  long  range  reduction  in  the 
production  of  material  goods.  In  either  case,  there 
will  be  severe  repercussions  on  the  poor.  This 
neglect  of  the  poor,  and  the  impact  of  specific 
ecology  solutions  on  them,  are  among  the  weakest 
links  in  the  ecology  movement.  The  relationship  of 
ecological  responsibility  to  economic  justice  needs 
to  be  explored.  In  no  sense  is  ecology  an  issue 
which  belongs  to  everyone,  for  someone  will  have 
to  pay  for  environmental  quality.  Such  considera- 
tions as  equal  cost  sharing  for  pollution  control, 
economic  growth  and  environmental  destruction, 
and  economic  growth  and  employment  levels,  are 
discussed.  A  long-range  global  view,  based  on  two 
premises,  one  from  thermodynamics,  and  the 
other  from  soical  ethics,  is  presented.  (1) 
Sustained  infinite  material  growth  cannot  be  main- 
tained in  a  finite  biosphere.  (2)  The  issue  of 
economic  or  distributive  justice  is  at  stake.  New 
challenges  to  the  economic  planner  are  presented. 
(1)  A  redistribution  of  the  national  income  and  a 
refocusing  of  national  priorities  will  become  im- 
perative if  economic  justice  is  to  prevail.  (2)  The 
American  value  schema  needs  to  be  transformed. 
(3)  The  conceptual  framework  of  economics  for 
developed  nations  must  be  shifted  from  one  of 
endless  growth  to  a  'steady  state'  economy  for 
goods  in  the  polluting  sector.  Even  if  technical 


fixes  are  available,  economic  justice  cannot  be  a 
global  reality  as  long  as  Americans,  who  desire  to 
increase  their  standards  of  living,  consume  such  a 
disproportionate  amount  of  the  worlds's  material 
and  energy  resources.  (Strachan-Chicago) 
W72-04956 


ECOLOGY  AND  TECHNOLOGY  IN  TWEN- 
TTETH-CENTURY  LANDSCAPES, 

Newcastle-upon-Tyne  Univ.  (England). 

B.  Hackett. 

Biological  Conservation,  Vol  1,  No  2,  p  117-122, 

January  1969.  4  ref. 

Descriptors:  'Ecology,  'Technology,  'Landscap- 
ing, 'Dominant  organisms,  'Land  management, 
Multiple  purpose  projects. 

Identifiers:  'Landscape  design,  'Dominance,  Par- 
ticipation, Policy  making.  Scientific  basis,  Form, 
Concepts,  Principles,  Evolution. 

Technology  cannot  afford  to  ignore  ecology,  but 
there  is  a  lack  of  understanding  between  the  ecolo- 
gist  and  the  landscape  architect  as  to  the  part 
which  ecology  can  play  in  landscape  design.  Man 
has  been  a  participant  in  the  natural  landscape  and 
could  certainly  be  considered  as  playing  this  role 
in  seventeenth  and  eighteenth-century  England. 
There  is  also  a  philosophical  view  of  Man's  par- 
ticipation in  the  landscape.  The  ecologist  accepts 
the  fact  of  dominance,  and  properly  introduced, 
Man  as  a  technologist  could  be  accepted  as  the 
dominant  in  landscape.  Natural  principles  are  in- 
herent in  landscape,  and  they  have  the  charac- 
teristics of  form  in  the  design  sense;  they  also  have 
a  scientific  basis,  both  form  and  science  being 
relevant  in  technology.  Five  examples  are  given  of 
the  use  of  natural  principles  and  ecological  con- 
cepts in  landscape  design.  Change  and  evolution 
are  historical  facts  in  landscape,  but  new  changes 
should  take  account  of  the  'physiology  and  anato- 
my' of  landscape.  Arguments  are  put  forward  for 
the  acknowledgement  of  ecological  principles  and 
facts  in  man-made  changes,  and  the  practices  of 
multiuse  and  diversity  are  advocated.  Finally,  the 
problem  of  equating  the  rapid  developments  of 
technology  with  the  time-lag  of  landscape  change 
is  discussed.  (Strachan-Chicago) 
W72-04980 


ENVIRONMENTAL  POLICY  AND  POLITICS: 
VALUE  AND  POWER  CONTEXT, 

New  Mexico  Univ.,  Albuquerque.  Program  for 
Advanced  Study  in  Public  Science  Policy  and  Ad- 
ministration. 
Daniel  H.  Henning. 

Natural  Resources  Journal,  Vol  11,  No  3,  p  447- 
454,  July  1971.21  ref. 

Descriptors:  'Environmental  effects,  'Environ- 
ment, 'Political  aspects,  "Political  constraints, 
'Social  values,  'Decision  making,  Administration, 
Attitudes,  Social  aspects.  Social  impact. 
Identifiers:  'Environmental  policy,  "Policy, 
"Values,  Political  power,  Economic  values. 
Ideology. 

Values  encompass  ends,  goals,  interests,  beliefs, 
ethics,  biases,  attitudes,  traditions,  morals,  and 
objectives  which  have  a  significant  input  into  the 
power  sphere.  Policy  is  a  statement  of  principles 
and  objectives  which  serves  as  a  guide  or 
framework  for  operation  of  any  agency  or  an  area 
of  responsibility.  In  the  political  and  administra- 
tive process  of  environmental  policy,  it  is  ap- 
propriate to  recognize  that  environmental  values 
may  be  only  limited  or  partial  input  in  the  power 
struggle  for  decisionmaking.  Factors  such  as  agen- 
cy survival  and  expansion  are  a  definite  part  of  the 
process,  where  power  itself  can  become  a  goal  or 
value.  In  order  to  affect  or  influence  a  policy  deci- 
sion, a  particular  value  must  have  power  over 
other  values  and  this  political  process  occurs 
through  human  interaction.  Politics  is  recognized 
as  an  arena  where  powerful  economic,  social  and 
ideological  interests  and  values  compete  to  attain 
their  objective  through  government.  Environmen- 


tal policy  becomes  a  political  concern  when:  sej 
ments  of  the  public  are  affected  in  a  negative  c 
positive  manner;  a  particular  environmental  set 
ment  or  natural  resource  has  possbilities  fc 
utilization  with  automatic  alternatives  and  aligi 
ments  created;  and  economic,  social,  and  ideolog 
cal  impacts  are  present  or  possible.  Modem  publi 
administration  appears  to  operate  on  a  crisis  bas; 
with  an  immediate  problem-solving  orientation.  A 
present  the  political  climate  and  changing  cond 
tions  do  not  appear  to  give  much  stability  an 
authority  to  policy  in  general.  Regardless  of  th 
complexity  or  ambiguity  of  value  identificatio 
and  alliances,  values  must  be  recognized  as  th 
basis  for  power  conflict  and  alliances  for  enviror 
mental  policy.  (Davis-Chicago) 
W72-04985 


THE  ENVIRONMENTAL  MOVEMENT:  AM 
BIGUnTES  AND  MEANINGS, 

California  Univ.,  Santa  Cruz. 

Grant  McConnell. 

Natural  Resources  Journal,  Vol.  11,  No.  3,  Jul 

1971,  p  427-436,  1  ref. 

Descriptors:  "Environment,  "Environmental  el 
fects,  "Social  aspects,  "Social  change,  "Socii 
values,  Priorities,  Resource  allocation,  Decisio 
making,  Economics. 

Identifiers:  "Environmental  movement 

"Economic  materialism,  "Goals,  Polic) 
Economic  goals. 

The  mercurial  rise  of  the  present  movement  t 
rescue  the  environment  is  one  of  the  most  strikin 
social  phenomena  of  recent  times.  Several  obsei 
vations  can  be  made  about  the  environment; 
movement.  First,  a  concern  with  the  quality  of  th 
environment  is  not  new.  Second,  there  is  - 
profound  ambiguity  in  the  movement  dating  frot 
a  similar  ambiguity  within  the  old  conservatio 
movement.  On  one  hand,  a  very  substantial  fai 
non  is  found  proclaiming  that  the  goals  r 
economic  growth  and  developments  are  overrii 
ing,  provided  only  that  benefits  are  nc 
monopolized.  This  faction  enjoys  entrenched  posi 
tions  in  both  government  and  business.  On  th 
other  hand,  another  and  rapidly  growing  faction  i 
demanding  that  first  importance  be  recognized  i 
an  expanding  range  of  policy  decisions  for  th 
quality  of  the  environment.  By  the  same  token,  i 
seeks  relegation  of  economic  considerations  t 
secondary  status.  Third,  the  environmental  move 
ment  is  unlikely  to  disappear.  It  has  a  long  histor 
and  its  emergence  as  a  substantial  force  is  sudde 
in  appearance  only.  What  is  new  that  it  has  jus 
recently  achieved  the  critical  mass  necessary  t 
command  serious  public  attention.  The  enviror 
ment  movement  has  had  a  significant  effect  i 
helping  to  bring  about  a  massive  change  of  out 
look,  one  that  is  rejecting  the  total  primacy  o 
economic  materialism;  but  the  future  trend  i 
evident.  While  the  emphasis  of  American  societ 
upon  material  values  is  unlikely  to  disappear,  i 
may  well  be  progressively  curtailed  as  a  search  fo 
alternative  values  becomes  increasingl 
prominent.  This  change  of  outlook  is  what  the  er 
vironmental  movement  will  probably  prove  to  b 
about.  (Davis-Chicago) 
W72-05021 


COOPERATION  OF  GOVERNMENT,  SCIENCE 
AND  INDUSTRY  IN  RESEARCH  AN1 
DEVELOPMENT  -  A  SYSTEMS  MEW, 

Planungsabteilung      Bundeskanzleramt,      Bonn 

(West  Germany). 

Dieter  Schumacher. 

Policy  Sciences,  Vol.  2,  1971 ,  p  279-286,  2  fig. 

Descriptors:  "Systems  analysis.  "Planning,  "En 
vironment,  Government,  Inter-agency  coopera 
tion,  Long-term  planning,  Communicauor 
Management,  Social  change ,  Decision  making. 
Identifiers:  Integrative  socioeconomic  planning 
Polic  y ,  Polic  ymakers . 
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Evaluation  Process — Group  6B 


:  roles  of  government,  science  and  industry  in 
sting  the  research  and  development  require- 
nts  of  our  society  are  investigated.  The  present 
ite  of  the  art'  of  the  cooperation  involved  is 
sidered  and  the  need  for  integrated  planning, 
gramming,  and  budgeting  in  research,  develop- 
lt,  and  technology  is  emphasized.  The  most  dif- 
Jt  challenge,  however,  and  a  check  of  the  in- 
■ating  powers  of  government,  science,  and  in- 
try  is  the  environmental  issue.  The  interdepen- 
cies  in  this  field  are  so  wide  that  here  research 
development  policymakers  are  completely  lost 
lout  integrative  socio-economic  planning  and 
on.  Environmental  research  and  development 
be  a  prime  case  study  for  the  cooperation  of 
ernment,  science  and  industry  in  the  near  fu- 
.  The  decisive  issue  will  be  the  ability  or  nona- 
y  to  overcome  the  gaps  in  communication  and 
gration  which  are  of  course  essential  manageri- 
dlls  too.  Management  of  research  and  develop- 
t  today  is  management  of  change  and  this  has 
e  to  do  with  management  by  communication 
integration  than  is  nowadays  realized  by 
MTiment,  science  and  industry.  (Davis- 
ago) 
1-05075 


IECASTING  PLANNING, 

ter  for  Environmental  Studies,  London  (En- 

d). 

.Wilson. 

in    Studies,    Vol.    6,    No.    3,    p    347-367, 

ember  1969.  31  ref. 

:riptors:  'City  planning,  'Decision  making, 
ure  planning  (Projected),  Analysis,  Evalua- 
•Forecasting,  Methodology,  Technology,  Ef- 
ncies,  Institutions. 

tifiers:  'Urban  planning,  'Patterns,  Actions, 
1  formulation,  Developing  planning  capability, 
ic  participation. 

in  planning  has  an  influence  on  the  future. 

speculation  about  developing  patterns  must 
ide  a  study  of  possible  developments  of  the 
fling  system,  and  the  impact  of  any  changes  on 
leveloping  patterns.  This  can  be  regarded  as 
>roblem  of  forecasting  'planning'  itself.  This 
le  discusses  the  issues  related  to  the  future  of 
ling  which  need  to  be  given  more  attention, 
e  are  three  main  types  of  planning  tasks  which 
:oncerned  with  policy,  design,  and  analysis, 
e  activities  can  be  classified  in  three  groups: 
ns,  goal  formulation  and  evaluation.  First,  the 
le  considers  planning  capability  in  relation  to 
and  improving  methodologies.  Second,  the  ar- 
discusses  how  the  developing  planning  capa- 

should  be  applied.  Two  kinds  of  develop- 
s  in  planning  are  discussed  in  this  article:  (1) 
asing  planning  capability  in  a  technical  sense 
concern  for  efficiency,  and  (2)  increasing 
c  participation  and  concern  for  the 
icratization  of  planning.  The  key  to  possible 
lopments  in  planning  lies  in  the  developments 
ititutions  which  are  associated  with  planning. 
chan-Chicago) 
05082 


LOGY  AND  MAN,  THE  DILEMMA  OF 
TECHNOLOGICAL  CULTURE, 

1  Carolina   Univ.,   Chapel   Hill.   School  of 
c  Health. 
Weiss. 

nted  at:  20th  Southern  Water  Resources  and 
tion  Control  Conference,  Duke  University, 
,1971,  12  p.  4  ref. 

riptors:   "Ecology,   'Technology,   'Environ- 
il  effects,   'Economics,   'Resource  alloca- 
Preservation,  Conservation, 
ifiers:  'Resources  mismanagement, 

>urces  renewal,  Nature,  Minimal  degrada- 


are  being  raised  as  to  what  role  Man  should  play  in 
establishing  dominance  over  his  environment.  This 
contemporary  problem  is  not  a  new  problem,  but  a 
problem  which  has  become  exaggerated  by  man's 
technological  capabilities.  Ecology  can  be 
described  as  the  economy  of  nature.  In  the  con- 
tinuing mismanagement  of  the  environment,  Man 
has  become  increasingly  aware  of  how  both  the  or- 
ganic and  inorganic  elements  of  the  planet  are  in- 
terrelated. The  question  of  the  use  of  renewable 
and  non-renewable  resources  is  of  particular  con- 
cern to  the  management  of  the  environment. 
Although  Man  is  still  part  of  nature  and  cannot 
escape  the  question  of  how  much  of  nature  he  can 
destroy  without  destroying  himself,  it  would  ap- 
pear that  Man  needs  to  develop  a  new  conscience, 
a  conscience  which  would  consider  the  total 
ecological  system.  Man  and  his  capability  for 
adaptation  must  establish  a  stability  and  a  variety 
in  his  use  of  this  environment.  There  must  be 
preservation  of  major  biological  communities  to 
preserve  the  necessary  gene  pool  of  plants  and 
animals.  The  cities  must  be  made  into  viable  units 
that  minimize  the  degradation  of  mind  and  body. 
(Strachan-Chicago) 
W72-05084 


A  COMPUTERIZED  EDUCATIONAL  PRO- 
GRAM FOR  THE  APPLICATION  OF  THE 
MANAGEMENT  SCD2NCES  TO  WATER 
RESOURCE  MANAGEMENT, 

Massachusetts  Univ.,  Amherst.  Water  Resources 

Research  Center. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-05088 


URBAN  SOCIAL  THEORY  AND  RESEARCH, 

Kent  Univ.,  Canterbury  (England).  Faculty  of  So- 
cial Sciences. 
R.  E.  Pahl. 

Environment  and  Planning,  Vol.  1,  No.  1,  1969  p 
143-153,  32  ref. 

Descriptors:  'Urban  sociology,  'Resource  alloca- 
tion, 'Social  aspects,  'Management,  Cities, 
Economics,  Decision  making. 
Identifiers:  'Urban  social  theory,  'Social  science 
research,  'Urban  problems,  'Social  constraints, 
'Spatial  constraints,  Sociology,  Social  structure. 
Urban  resources.  Urban  facilities. 

A  critical  examination  is  made  of  the  state  of 
urban  social  theory  and  research.  A  redefinition  of 
sociology  might  provide  a  distinctive  approach  to 
urban  problems  and  may  have  possibilities  of  en- 
larging our  basic  understanding  of  the  social  struc- 
ture of  an  advanced  industrial  society.  The  main 
propositions  are:  1)  there  are  fundamental  spatial 
constraints  on  access  to  scarce  urban  resources 
and  facilities,  2)  there  are  fundamental  social  con- 
straints on  access  to  scarce  urban  facilities,  3) 
populations  in  different  localities  differ  in  their  ac- 
cess and  opportunities  to  gain  the  scarce  resources 
and  facilities  holding  their  economic  position  or 
their  position  in  the  occupational  structure  con- 
stant, and  4)  conflict  in  the  urban  system  is  inevita- 
ble. The  basic  framework  for  urban  sociology  is 
then  the  pattern  of  constraints  which  operates  dif- 
ferentially in  given  decision-making  contexts.  A 
truly  urban  sociology  should  be  concerned  with 
the  social  and  spatial  constraints  on  access  to 
scarce  urban  resources  and  facilities  as  dependent 
variables,  and  the  managers  or  controllers  of  the 
urban  system  seen  as  the  independent  variable. 
Whether  this  provides  'theoretical  yield'  at  a 
general  level  is  not  dependent  on  subject  material 
but  on  quality  of  schlorship.  (Strachan-Chicago) 
W72-05121 


The  Annals  of  Regional  Science,  Vol.  5,  No.  1 ,  p  1- 
5,  June  1971. 

Descriptors:  'Population,  'Environment,  'Quality 
control,  'Effluents,  Spatial  distribution,  Estima- 
tion, Standards,  Planning,  Decision  making, 
Costs. 

Identifiers:  'Quality  of  life,  'Population  distribu- 
tion, 'Externalities,  'Affluence,  'Long  term 
research  program,  Spatial  settlement  pattern,  Pol- 
icymaking, Cost  magnitude,  Cost  incidence. 

The  belief  that  the  United  States  contains,  or  will 
contain,  too  many  people  has  been  one  of  the  shor- 
test lived  'crisis'  in  the  long  history  of  the 
'problem-mongering'  industry.  The  absolute 
number  of  people  is  not  a  very  persuasive  threat  to 
the  integrity  of  the  environment  or  the  quality  of 
life.  In  downplaying  the  role  of  population  growth 
in  the  degradation  of  the  environment,  no  claim  is 
made  that  there  has  been  no  degradation  in  en- 
vironmental quality  and  urban  life.  It  is  the  way 
that  people  live  which  creates  externalities,  and 
not  just  sheer  numbers.  Affluence  continues  and 
effluents  keep  pace  with  it.  The  threat  of  affluence 
and  effluents  to  environmental  quality  is  largely  a 
function  of  how  the  American  population  patterns 
itself  over  the  national  space.  A  long  term  research 
program  on  the  question  of  population  distribution 
is  proposed.  Five  tasks  of  such  a  research  program 
are  identified:  (1)  forecasting  the  spatial  settlement 
pattern  for  the  United  States  in  the  year  2000,  (2) 
estimating  the  threat  to  the  environment,  (3)  speci- 
fying environmental  quality  standards,  (4)  identi- 
fying and  assessing  policy  mechanisms,  and  (5) 
calculating  the  magnitude  and  incidence  of  costs. 
W72-05123 


[enerations  Man  has  fitted  into  his  environ- 
At  present,  his  activities  are  disturbing  the 
lure  of  the  environment  and  serious  questions 


WHERE  WD1L  ALL  THE  PEOPLE  GO.  HOW 
MUCH  WDLL  THEY  DUMP  WHEN  THEY  GET 
THERE  -  POPULATION  DISTRIBUTION,  EN- 
VIRONMENTAL DAMAGE,  AND  THE  QUALI- 
TY OF  LD7E, 

RAND  Corp.,  Santa  Monica,  Calif. 
A.  H.  Pascal. 


PLANNING  FOR  PEOPLE,  NOT  BUILDINGS, 

Harvard-MIT  Joint  Center  for  Urban   Studies, 

Cambridge,  Mass. 

H.J.  Gans. 

Environment  and  Planning,  Vol.  1,  No.  1,  1969  p 

33-46,  8  ref. 

Descriptors:  'Planning,  'City  planning,  'Social 
aspects,  'Political  aspects,  'Priorities,  Environ- 
ment, Social  values.  Attitudes,  Social  needs,  So- 
cial participation,  Community  development, 
Resource  allocation. 

Identifiers:  'Physical  environment,  'Public  goals, 
'Alternatives,  'Public  benefits,  Goals,  Public 
values,  Choice,  Electorate,  Elected  officials,  Pro- 
grams. 

It  is  argued  that  city  planning  has  concerned  itself 
primarily  with  buildings  and  the  physical  environ- 
ment, and  only  secondarily  with  the  people  who 
use  that  environment.  It  is  suggested  that  the  aim 
of  planning  is  to  help  people  solve  their  problems 
and  realise  their  goals.  The  planner  is  viewed  not 
as  a  reformer,  nor  a  professional  who  is  free  to  im- 
pose his  expertise  and  his  values  on  the  people  for 
whom  he  plans  but  as  a  public  official  who  is  their 
servant,  helping  them  solve  their  problems  and 
achieve  their  goals,  except  when  these  goals  have 
antisocial  and  self-destructive  consequences.  In 
this  process,  the  planner  ought  to  propose  a 
variety  of  programs  to  solve  problems  and  achieve 
goals  so  that  people  have  maximum  choice;  and 
within  this  context,  he  ought  to  be  free  to  include 
some  programs  that  are  based  on  his  own  goals. 
When  it  comes  to  planning  for  heterogeneous 
populations,  where  the  public  interest  is  difficult 
to  determine,  he  has  to  take  a  political  stand,  and 
propose  the  allocation  of  resources  so  that  the 
maximal  benefits  accrue  to  those  people,  interest 
groups,  and  communities  he  feels  are  in  the 
greatest  need  of  public  benefits.  The  prime  func- 
tion of  the  planner,  however,  is  not  to  determine 
goals,  for  that  is  the  duty  of  the  elected  official  and 
of  the  electorate.  The  planner  ought  to  concern 
himself  principally  with  determining  the  best  pro- 
grams for  achieving  goals,  devote  himself  to  pro- 
grams which  will  realize  these  goals.  In  this 
process  he  must  also  plan  for  the  physical  environ- 
ment, but  he  must  devote  himself  first  to  people, 
and  only  secondarily  to  buildings.  (Davis-Chicago) 
W72-05133 
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Field  06— WATER  RESOURCES  PLANNING 

Group  6C — Cost  Allocation,  Cost  Sharing,  Pricing/Repayment 


6C.  Cost  Allocation,  Cost  Sharing, 
Pricing/Repayment 


WATER  RESOURCES  PLANNING, 

National  Wildlife  Federation,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  06B. 
W72-04885 


6D.  Water  Demand 


POPULATION  GROWTH  IN  COMMUNITIES  IN 
RELATION  TO  WATER  RESOURCES  POLICY. 

Rivkin/Carson,  Inc.,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-04785 


MUNICIPAL,  INDUSTRIAL,  AND  HtRIGATION 
WATER  USE  IN  WASHINGTON,  1970, 

Geological  Survey ,  Tacoma,  Wash. 

G.  G.  Parker,  Jr. 

Geological  Survey  Open-file  Report,  1971.  21  p,  8 

fig,  5  tab,  1  ref. 

Descriptors:  'Water  supply,  'Water  users,  'Water 
yield,  'Washington,  Hydrologic  data,  Municipal 
water,  Industrial  water,  Irrigation  water.  Water 
demand.  Forecasting,  Surface  waters,  Ground- 
water. 

Data  are  presented  which  give  an  assessment  of 
municipal,  industrial,  and  irrigation  water  use  in 
Washington  (state)  in  1970,  and  projections  of 
water  use  in  1985.  Total  municipal  water  use  in 
1970  was  331  billion  gallons.  Industry  used  388  bil- 
lion gallons,  of  which  170  billion  gallons  was  from 
the  municipal  systems  and  218  billion  was  self-sup- 
plied. Of  the  549  billion  gallons  of  water  used  for 
municipal  and  industrial  supplies,  162  billion  gal- 
lons was  groundwater,  373  billion  gallons  was 
fresh  surface  water  and  14  billion  gallons  was 
saline  surface  water.  About  70%  of  the  industrial 
water  use  was  by  the  paper  and  allied  products  in- 
dustry. In  1970,  6.29  million  acre-feet  of  water  was 
applied  to  1 .40  million  acres.  This  was  94%  surface 
water  and  6%  groundwater.  Total  industrial  water 
use  is  projected  to  exceed  500  billion  gallons  in 
less  than  10  years  and  could  exceed  700  billion  gal- 
lons by  1985.  Municipal  water  use  may  exceed  420 
billion  gallons  within  10  years  and  480  billion  gal- 
lons by  1985.  Irrigation  water  may  be  7.2  million 
acre-feet  applied  to  1.6  million  acres  by  1975. 
(Woodard-USGS) 
W72-04816 


WATER    AND    WESTERN    DESTINY:    FROM 
CONFLICT  TO  COOPERATION. 

Colorado  State  Univ.,  Fort  Collins.  Environmental 

Resources  Center. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-04878 


THE  ROLE  OF  RECREATION  AND  ENVIRON- 
MENTAL QUALITY  IN  WATER  MANAGE- 
MENT, 

Bureau  of  Outdoor  Recreation,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  06B. 
W72-04894 


WESTERN  RESOURCES  CONFERENCE  1970. 
URBAN  DEMANDS  ON  NATURAL 

RESOURCES. 

University  of  Denver  Press:  Denver,  Colo.,  1970. 
295  p. 

Identifiers:  Book,  Conference,  Natural, 
Resources,  Urban,  Western. 

The  Western  Resources  Conferences  are  part  of 
an  ongoing  cooperative  program  of  education  and 
research  in  the  conservation  and  development  of 
natural  resources  in  the  western  USA.  It  consists 
of  a  series  of  annual  conferences,  rotating  among 


the  campuses  and  focused  upon  resource  areas  of 
special  urgency.  This  1st  published  conference 
was  held  at  the  University  of  Denver  and  reflects 
its  urban  location  by  directing  the  program  toward 
an  examination  of  the  pressures  that  urban  growth 
places  upon  the  natural  resources  of  its  region 
since  many  of  the  most  urgent  environmental 
problems  of  contemporary  America  are  rooted  in 
the  urban  community.  This  1970  conference  is  di- 
vided into  5  sessions  on  various  topics  in  conser- 
vation and  natural  resource  development:  air  mo- 
tion and  weather  as  viewed  in  urban  conditions; 
water  systems  and  wastewater;  energy  and  raw 
materials;  control  of  land  resources  in  urbanizing 
regions;  and  goals  and  methods  of  urban  resource 
decision  making.  Two  sessions  include  panel 
discussions.  All  conferences  in  this  series  will  be 
published  by  host  institutions.-Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-04951 


THE  REUSE  OF  WATER  IN  MANUFACTUR- 
ING: AN  EXPLANATORY  ECONOMIC  MODEL 
WITH  DATA  ANALYSIS, 

New  Mexico  State  Univ.,  University  Park.  Water 

Resources  Research  Inst. 

For  primary  bibliographic  entry  see  Field  03E. 

W72-05093 


6E.  Water  Law  and  Institutions 


ADMINISTRATIVE  ALLOCATION  OF  WATER, 

National  Water  Commission,  Arlington,  Va. 
Clyde  W.  Edward,  and  Jensen  W.  Dallin. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-205  249,  $3.00  paper  copy, 
$0.95  in  microfiche.  National  Water  Commission 
Final  Report  No  L-71-025,  July  1,  1971,  126  p.  8 
ref. 

Descriptors:  'Administrative  decisions,  'Water 
law,  'Permits,  Preferences,  Unappropriated 
water,  Water  permits,  'Water  rights,  Well  per- 
mits, Well  regulations. 

Identifiers:  'Administrative  law,  'Conjunctive 
management,  'Integrated  management. 

This  paper,  Legal  Study  3,  defines  the  concept  of 
administrative  allocation  of  water  and  contrasts  it 
with  market  allocation,  noting  that  in  the  Western 
United  States,  initial  allocation  of  water  and  water 
rights  is  usually  administrative  and  subsequent 
reallocation  is  usually  made  through  market 
exchange,  current  criteria  for  market  allocation 
are  examined  and  improvements  are  suggested. 
Allocation  by  the  Bureau  of  Reclamation  and  the 
Corps  of  Engineers  is  discussed  briefly  as  is  con- 
junctive management  programs.  (NWQ 
W72-04786 


SOME  SOCIAL  ISSUES  AND  ALTERNATIVES 
INVOLVED  IN  PLANNING  WATER 

RESOURCES  WITH  PEOPLE  DO  THE  WEST, 

Utah  State  Univ.,  Logan.  Dept.  of  Sociology. 
For  primary  bibliographic  entry  see  Field  06B. 
W72-04889 


A  NATIONAL  POLICY  FOR  WESTERN  WATER 
DEVELOPMENT, 

House,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-04895 


A  NEW  DBVIENSION  OF  STATE  PLANNING  - 
POLICY  DEVELOPMENT  AND  ISSUE  ANALY- 
SIS 

Washington  State  Planning  and  Community  Af- 
fairs Agency,  Olympia. 
R.  H.  Slavin. 

The  Annals  of  Regional  Science,  Vol.  4,  No.  1 ,  p 
61-68, 1970.  2  fig,  4  ref. 


Descriptors:  'Planning,  'Decision  making,  'Stat 
governments,  'Institutional  constraints,  'Govei 
nors,  Data  collecting,  Political  aspects,  Formuk 
tion,  Administration,  Coordination,  Evaluatior 
Future  planning  (Projected),  Environmen 
Resources. 

Identifiers:  'Policy  making,  'Policy  developmen 
'Issue  analysis,  'State  planning  systems.  Inform. 
tion  processing  systems,  Policy  analysis,  Goai 
and  objectives. 

State  planning  systems  are  essentially  gubemator 
al  information  processing  systems  in  which  info 
mation  takes  the  form  of  data  about  objective: 
environment,  resources,  and  components.  Th 
political  reality  of  this  situation  does  not  lend  use 
readily  to  the  formulation  of  a  mathematics 
model.  The  article  discusses  the  role  of  the  gove: 
nor  in  the  planning  process.  A  governor  needs 
flexible  staff  structure  and  a  highly  competent  an 
adequate  sized  staff.  Lawyers  and  journalists  ar 
the  two  main-stays  of  governors'  offices.  Th 
governor's  office  is  traditionally  weak  in  polk 
analysis.  Too  frequendy ,  the  governor  does  not  ir 
novate,  but  only  reacts,  responds,  and  modifit 
departmental  policy  and  programs.  A  gubemator 
al  policy  planning  section  concerned  with  the  fo 
mutation  of  administration  goals  and  analysis,  pc 
icy  formulation,  program  development,  coordin. 
tion  and  evaluation  of  planning  activities  I 
needed.  Another  immediate  need  of  gubernatori.- 
staff  systems  is  an  improved  method  of  issue  ana 
ysis.  Issue  analysis  can  be  used  to  implement  po 
icy,  to  coordinate  planning,  and  to  complemer 
state  functional  planning.  It  provides  for  the  isol; 
tion  of  those  problems  which  require  unusual  aj 
proaches  to  solutions,  and  for  opportunities  to  te' 
new  programs.  Most  importantly,  issue  analys 
projects  the  effects  of  today's  decisions  into  U- 
future.  (Strachan-Chicago) 
W72-05052 

POLITICAL  AND  SOCIAL  ACCOMMOD/ 
TION:  THE  POLITICAL  PROCESS  AND  Ei 
VERONMENTAL  PRESERVATION, 

Colorado  State  Univ.,  Fort  Collins. 

N.  Wengert. 

Natural  Resources  Journal,  Vol.  11,  No.  3,  Jul 

1971,  p  437-446,  5  ref. 

Descriptors:  'Political  aspects,  'Social  aspect 
'Political  constraints,  'Environment,  'Plannini 
'Institutions,  Social  values,  Attitudes,  Prioritie 
Programs,  Short-term  planning,  Long-ten 
planning,  Resources  formulation. 
Identifiers:  'Accommodation,  'Political  proces- 
•Professionalism,  'Goals,  'Policy,  Political  ai 
commodation,  Social  accommodation,  Enviroi 
mental  preservation,  Public  goals,  Implement; 
tion,  Perceptions. 

Accommodation,  in  the  minds  of  many,  has 
negative  connotation  suggesting  compromise.  1 
accommodate  the  interests,  views,  and  positior 
of  others  seems  to  be  departing  from  concepts  i 
professional  integrity  and  violating  profession 
ethics.  Yet,  the  political  process  as  we  know  it  i 
America  rests  strongly  on  the  recognition  of  tr 
plural  values,  the  differiing  perceptions,  and  if 
multitude  of  goals  of  the  population  generally,  ar 
also  on  the  recognition  that  most  programs  an 
policies  are  never  fully  'right'  or  completely  'true 
A  major  problem  is  the  question  of  what  ends  ai 
being  sought,  whose  ends,  and  how  have  the; 
ends  been  determined.  A  part  of  the  problem 
that  too  often  societal  ends  are  short-range  ap 
limited  in  scope  especially  when  dealing  wit 
resources  and  the  environment.  Plannir 
represents  a  kind  of  rationality  in  relating  ends  i 
means,  but  in  this  frame  of  reference  the  stress 
on  instrumental  rationality  and  not  on  absolu' 
sets  of  principles  or  conclusions.  The  problems  < 
goals  in  American  politics  is  indeed  a  difficult  on 
We  lack  institutions  charged  with  responsibflitK 
for  formulating  and  crystallizing  public  goals  ar 
behaving  responsively  and  responsibly  wit 
respect  to  their  implementation.  Two  coi 
sequences  result  from  this  situation:  first,  buildir 
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lajority  support  (or  simply  acceptance)  for  a  par- 
cular  course  of  action  is  very  difficult  and 
econd,  a  major  consequence  of  our  weak  policy 
nd  goal  setting  institutions  is  the  fact  that  plan- 
ers and  other  bureaucrats  are  thrust  into  posi- 
ons  of  playing  substantial  roles  in  program 
evelopment  and  policy  formulation,  and  in  mak- 
ig  choices  as  to  what  is  good  for  society.  (Davis- 
hicago) 
^72-05083 


IPARIAN  WATER  LAW.  A  FUNCTIONAL 
NALYSIS, 

on  nee  tic  ut   Univ.,   West   Hartford.    School   of 

aw. 

lifford  Davis. 

vailahle  from  the  National  Technical  Informa- 

»n  Service  as  PB-205  004,  $3.00  in  paper  copy, 

1.95  in  microfiche.  National  Water  Commission 

eport  No  L-71-020  (Legal  Study  2),  October 

>71.81p.  NWC  70-012. 

escriptors:  'Judicial  decisions,  'Natural  flow 
■c trine,  •Prescriptive  rights,  Recreation,  'Ripari- 
i  law,  Riparian  rights,  Riparian  waters,  Water 
w,  'Water  permits,  Water  rights,  Water  transfer. 

lie  allocation  of  water  by  the  riparian  water  law 
'stem  that  obtains  in  the  Eastern  United  States  is 
rscribed  from  the  standpoint  of  both  the  text 
K>k  law  and  results  in  fact.  The  study  is  supple- 
ented  by  several  case  studies  and  includes  an  ex- 
nination  of  Eastern  permit  systems.  Recommen- 
itions  are  included  for  improvement  of  the 
stem.  (Meyers-NWC) 
72-05097 


EGAL  ASPECTS  OF  WATER  SALVAGE, 

ational  Water  Commission,  Arlington,  Va. 
ichard  L.  Dewsnup. 

vailable  from  the  National  Technical  Informa- 
>n  Service  as  PB-205  005,  $3.00  in  paper  copy, 
1.95  in  microfiche.  Commission  Report  No  L-71- 
:i  (Legal  Study  8-C),  September  1971.  85  p,  10 

escriptors:   'Administrative  decisions,  Judicial 
visions,     Prior    appropriation,     'Water    law, 
Vater  permits,  'Water  rights,  Well  regulations, 
:onomic  efficiency, 
entifiers:  'Water  waste. 

le  various  ways  in  which  water  is  lost  to  use 
rough  such  processes  as  seepage,  evaporation 
id  transpiration  were  identified,  and  the  extent  to 
Inch  state  water  law  doctrines  encourage  or 
scourage  salvage  of  such  losses.  It  is  concluded 
at  in  many  respects  legal  reforms  are  needed  in 
der  to  encourage  salvage  operations,  and  are 
oposed.  This  report  is  based  on  a  National  Water 
amission  staff  study  of  new  water  values, 
ther  parts  of  that  study  are  covered  in  two  other 
WC  publications:  (1)  Legal  Protection  of  In- 
ream  Water  Values  and  (2)  Public  Access  Rights 
Waters  and  Shorelands.  (See  also  W72-05099 
dW72-05100)(NWC) 
72-05098 


EGAL  PROTECTION  OF  INSTREAM  WATER 
U.UES, 

ational  Water  Commission,  Arlington,  Va. 
chard  L.  Dewsnup. 

mailable  from  the  National  Technical  Informa- 
>n  Service  as  PB-205  003,  $3.00  in  paper  copy, 
•95  in  microfiche.  Commission  Report  No  L-71- 
3  (Legal  Study  8-A),  September  17,  1971.  58  p,  6 

sscriptors:  Prior  appropriation,  'Public  benefits, 
"ublic  rights.  Recreation,  Unappropriated  water, 
Vater  law, 'Water  rights, 
entifiers:  Instream  water  values. 

ate  water  law  doctrines  were  examined  to  deter- 
ine  to  what  extent  they  provide  for  legal  recogni- 
>n  of  recreational,  fish  and  wildlife,  esthetic,  en- 


vironmental, and  other  instream  uses  of  water. 
Historically ,  Western  water  law  required  water  to 
be  diverted  from  the  watercourse  before  a  water 
right  could  be  acquired  —  accordingly,  there  was 
virtually  no  protection  for  instream  uses. 
Recently,  however,  many  states  have  enacted 
statutes  to  provide  ways  of  protecting  instream 
water  values,  and  a  number  of  these  innovations 
were  evaluated  as  a  basis  for  suggesting  further 
legislative  reforms  to  protect  instream  values.  This 
report  is  a  part  of  a  broader  National  Water  Com- 
mission staff  study  on  state  legal  reforms  needed 
to  protect  new  water  values.  Two  other  parts  are 
(1)  Public  Access  Rights  in  Waters  and  Shorelands 
and  (2)  Legal  Aspects  of  Water  Salvage.  (See  also 
W72-05098  and  W72-05100)  (NWC) 
W72-05099 


PUBLIC  ACCESS  RIGHTS  IN  WATERS  AND 
SHORELANDS, 

National  Water  Commission,  Arlington,  Va. 
Richard  L.  Dewsnup. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-205  247,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Commission  Report  No  L-71- 
022  (Legal  Study  8-B),  July  1,  1971.  71  p,  14  ref, 
append. 

Descriptors:    Ownership    of    beds,    Proprietary 
power,    'Public    rights,    'Recreation,    'Riparian 
land,  'Water  law,  'Water  rights. 
Identifiers:  'Submerged  lands  act. 

The  historical  development  of  legal  doctrines 
which  recognize  rights  of  public  access  and  use  of 
waters  for  navigation  and  fishing  was  surveyed, 
and  how  such  rights  presently  include  general 
recreational  use  of  waters  and  shorelands.  The 
legal  concept  of  navigability  of  waters  is  an  impor- 
tant criterion  for  public  use,  but  many  states  have 
found  additional  legal  machinery  for  enhancing 
such  public  rights.  A  number  of  alternative  ways  in 
which  the  states  protect  or  enhance  public  rights  in 
waters  and  shoreland  are  discussed,  and  several  of 
those  alternatives  are  selected  as  recommenda- 
tions for  further  state  action.  From  the  same  Na- 
tional Water  Commission  staff  study  on  new  water 
values,  two  other  reports  were  prepared:  Legal 
Protection  of  Instream  Water  Values  and  Legal 
Aspects  of  Water  Salvage.  (See  also  W72-05098 
and  W72-05099)  (NWC) 
W72-05100 


GROUNDWATER  LAW,  MANAGEMENT  AND 
ADMINISTRATION, 

Washington  Univ.,  Seattle.  School  of  Law. 
Charles  E.  Corker,  and  James  W.  Crosby,  ID. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-205  527,  $6.00  in  paper  copy, 
$0.95  in  microfiche.  National  Water  Commission 
Report  No  L-71-026  (Legal  Study  No.  6),  October 
1971.  552  p,  3  ref,  3  append. 

Descriptors:  'Aquifers,  'Groundwater, 

'Hydrogeology,   Resource  allocation,  Overlying 
proprietor,  Water  law,  Will  permits. 
Identifiers:  'Groundwater  mining,  'Recharge. 

Groundwater  hydrology  is  described  emphasizing 
the  importance  of  recognizing  the  interrelation  of 
ground  and  surface  water  supplies.  The  legal  doc- 
trines applicable  to  the  use  of  groundwater  are 
discussed,  noting  the  differences  among  the  states 
and  the  departure  of  law  from  scientific  fact. 
Major  problems  of  groundwater  law  are  identified 
and  solutions  suggested.  In  considering  ground- 
water management,  criteria  for  judging  manage- 
ment proposals  are  proposed,  concluding  with  a 
consideration  of  constitutional  limitations.  The 
problem  of  groundwater  mining  is  included. 
(NWC) 
W72-05101 


ENVIRONMENTAL  POLICY  AND  THE  CON- 
GRESS, 

U.S.  Senate,  Washington,  D.C. 
Henry  M.  Jackson. 


Natural  Resources  Journal,  Vol.  11,  No.  3,  July 
1971,  p  403-416, 27  ref. 

Descriptors:  'Federal  government,  'Environ- 
ment, 'Legal  aspects,  'Social  aspects, 
Economics,  Indicators,  Aesthetics,  Administra- 
tion, Decision  making,  Resources  allocation,  At- 
titudes, Social  values. 

Identifiers:  'Environmental  policy,  'Congress, 
'Policy,  'Environmental  quality,  'Public  involve- 
ment, Public  perception,  Public  resources,  Public 
values. 

Over  the  past  few  years  a  very  major  change  has 
taken  place  in  the  American  public's  perception  of 
man's  proper  relationship  to  his  environment. 
Traditional  economic  indices  are  no  longer  viewed 
as  the  sole  measures  of  progress.  We  are  entering 
an  era  in  which  qualitative  values  and  aesthetic 
factors  are  considered  as  important  as  material 
well-being.  People  are  no  longer  complacent  about 
the  quality  of  their  surroundings,  the  use  of  the  en- 
vironment, or  the  way  in  which  public  resources 
are  administered.  Public  concern  has  moved  many 
of  these  issues  squarely  into  the  arena  of  public 
debate  and  decisionmaking.  This  change  in  the 
public's  perception  of  environmental  values  has 
enormous,  but  still  largely  unexplored  implications 
for  public  administration,  for  our  judicial  system, 
and  for  the  continued  viability  of  traditional  legal 
concepts  which  define  individual  and  public 
responsibilities  in  the  administration  of  the  en- 
vironment. Our  national  ability  to  develop  a  com- 
prehensive, balanced  and  effective  environmental 
policy  in  the  years  ahead  will  be  a  vital  factor  in 
the  future  achievement  of  other  important  national 
goals.  In  this  context,  environmental  policy  is  con- 
cerned with  the  total  environmental  needs  of  man: 
ethical,  aesthetic,  physical,  and  intellectual,  as 
well  as  economic;  implying  a  careful  examination 
of  all  alternative  means  of  meeting  legitimate 
human  needs.  The  concept  of  'environment'  like 
that  of  'economics'  cuts  across  the  full  fabric  of 
our  national  life  and  today  is  becoming  a  major  in- 
fluence on  a  broad  range  of  resource  allocation 
decisions.  (Davis-Chicago) 
W72-05118 


ENVntONMENTAL  POLICY:  PUBLIC  PAR- 
TICIPATION AND  THE  OPEN  INFORMATION 
SYSTEM, 

Environmental       Reporter       Foundation,       Al- 
buquerque, N.  Mex. 
Harvey  Frauenglass. 

Natural  Resources  Journal,  Vol.  11,  No.  3,  July 
1971,  p  489-496,  Href. 

Descriptors:  'Environment,  'Communication, 
'Management,  'Institutional  constraints,  'Deci- 
sion making,  Institutions,  Administration,  Social 
aspects,  Aesthetics,  Operations,  Cost-benefit 
analysis,  Planning,  Priorities. 
Identifiers:  'Environmental  policy,  'Policy, 
'Public  participation,  'Information  systems, 
Resource  management.  Resource  management 
philosophy,  Information  policy,  Adversary 
process,  Agency  ombudsman,  Citizen  advisory 
board,  Goals. 

The  level  of  awareness  of  the  natural  environment 
in  the  United  States  is  today  higher  than  it  has  ever 
been.  For  the  first  time  questions  are  raised  about 
basic  operating  assumptions,  long-established 
procedures,  standard  methods  of  cost-benefit 
analysis,  resource  management  philosophy,  and 
aesthetic  values.  Along  with  the  questions  come 
requests  for  information,  detailed  information  on 
every  aspect  of  administration.  The  professional 
manager  has  typically  not  seen  the  need  to  accom- 
modate these  demands,  and  when  it  does  see  the 
need  he  does  not  know  how.  However,  continued 
pressure  has  made  it  desirable  for  managers  to 
modify  their  traditional  information  policy.  All 
management  information  systems  are  guided  by 
the  same  policy  of  self-protectiveness,  secrecy, 
and  elitism  which  characterizes  closed  systems; 
only  seeking  wide  information  from  below  if  ex- 
pedient. The  management  system  of  gathering  and 
studying  data  has  nothing  to  do  with  management 
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executive  power  or  of  the  decision  making  authori- 
ty. Sometimes  this  basic  information  system  is 
modified  superficially  through  the  use  of  citizen 
advisory  boards,  agency  ombudsmen,  or  formal 
adversary  processes,  in  an  attempt  to  satisfy  the 
public.  However,  what  the  environmentalists  want 
is  a  completely  different  kind  of  information  pol- 
icy, including  not  only  an  unrestricted  information 
flow  in  both  directions,  but  also  a  commitment  to 
share  responsibility  for  setting  goals  and  making 
plans.  This  may  be  the  only  way  to  proceed  with 
conservation  and  natural  resource  management 
programs.  It  is  only  through  citizen  participation 
that  a  society  can  truly  further  the  social  evolution 
of  its  citizens  in  reasonable  harmony  with  the 
natural  environment.  (Davis-Chicago) 
W72-05132 

6F.  Nonstructural  Alternatives 


AGRICULTURAL  FLOOD  DAMAGE  ASSESS- 
MENT: A  REVIEW  AND  INVESTIGATION  OF 
A  SIMULATION  METHOD, 

Toronto  Univ.  (Ontario).  Dept.  of  Geography. 
G.T.  McDonald. 

Review  of  Marketing  and  Agricultural  Economics, 
Vol  38,  No  3,  p  105-120,  1970.  5  fig,  6  tab,  22  ref. 

Descriptors:    "Flood    damage,    'Model    studies, 
•Probability,    Project    planning,    Flood    plains, 
Historic  flood,  Frequency  analysis,  Estimating. 
Identifiers:  Wales. 

The  estimation  of  agricultural  flood  damage  is  es- 
sential in  planning  flood  control  projects.  Cur- 
rently used  methods  of  damage  assessment  in- 
clude the  frequency  method  and  historical  flood 
series.  These  one-shot  attempts,  which  are  applied 
to  a  given  set  of  works,  are  cumbersome  and  pro- 
vide unreliable  planning  information.  Advanced 
techniques  for  assisting  design  of  works  at  an  in- 
cremental level  involve  simulation  and  systems 
models  which  are  flexible  for  use  in  resource  allo- 
cation problems  and  amenable  to  computer  appli- 
cation. The  refinement  of  a  model  currently  used 
for  evaluating  surface  water  development  was  en- 
visaged in  assessing  flood  damage  on  the  Macleay 
River  floodplain  in  Northern  New  South  Wales.  A 
sample  case  applied  to  part  of  the  floodplain  illus- 
trates how  the  model  estimates  the  efficiency  of 
various  damage-reducing  alternatives.  The  in- 
herent variability  of  the  damage  process  itself  sug- 
gests the  use  of  probability  measures.  To  demon- 
strate the  use  of  the  assessment  model,  range  esti- 
mates sampled  under  rectangular  probability  as- 
sumptions are  used  to  simulate  variability.  Unreli- 
able basic  data  can  be  explicitly  recognized  by 
variance  estimates.  Flood  damage  estimation  by 
this  technique  will  allow  more  confidence  to  be 
placed  in  benefit-cost  figures.  (Haugh-Wisconsin) 
W72-04877 


ALTERNATIVE    WATER    POLICIES    FOR    AN 
ARID  REGION, 

California  Univ.,  Davis.  Economic  Research  Ser- 
vice;   and    California    Univ.,    Davis.    Dept.    of 
Agricultural  Engineering. 
For  primary  bibliographic  entry  see  Field  06B. 
W72-04892 


6G.  Ecologic  Impact  of 
Water  Development 


GUIDELINES:     BIOLOGICAL     SURVEYS     AT 
PROPOSED  HEAT  DISCHARGE  SITES, 

Pacific  Northwest  Water  Lab.,  Corvallis,  Oreg. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-04828 


ECOLOGICAL  AND  PHYSIOLOGICAL  IMPLI- 
CATIONS OF  GREENBELT  IRRIGATION, 

California    Univ.,    Riverside.    Dept.     of    Plant 
Sciences. 


V.  B.  Youngner,  W.  D.  Kesner,  A.  R.  Berg,  and  L. 

R.  Green. 

Second  Annual  Report  of  the  Maloney  Canyon 

Project,  California  Water  Resources  Center,  Los 

Angeles,  Contribution  No.  135,  1971.  22  p,  6  fig,  3 

tab.  B-119-CAL  (1),  B-134-CAL  (1)  and  B-090- 

CAL(2). 

Descriptors:  Irrigation,  Conservation,  Waste 
water  disposal,  Water  reuse,  Soil  surveys.  Wil- 
dlife, Ecology,  Physiological  ecology,  California. 
Identifiers:  Maloney  Canyon,  San  Bernardino  Na- 
tional Forest  (Calif),  California  Division  of 
Forestry,  Lake  Arrowhead  Sanitation  District. 

This  progress  report  on  Phase  n  of  the  Maloney 
Canyon  Project,  Ecological  and  Physiological  Im- 
plications of  Greenbelt  Irrigation  covers  the  period 
7-1-70  thru  6-30-71.  Thirty-six  experimental  plots 
were  constructed  and  are  under  study.  Twelve 
have  had  all  native  vegetation  removed,  and  will 
be  planted  with  various  species  of  grasses,  shrubs, 
and  trees.  Twelve  have  had  vegetation  cut  back  to 
4-6  inches  above  ground  level,  and  are  used  to 
study  plant  regrowth.  Twelve  are  controls  in  which 
vegetation  has  not  been  disturbed.  Studies  under- 
way are  on  vegetation,  soils,  and  hydrological  sur- 
veys. Preliminary  small  animal  and  deer  surveys 
were  made. 
W72-04898 


THE   IMPORTANCE   OF   ECOLOGICAL   STU- 
DIES AS  A  BASIS  FOR  LAND-USE  PLANNING, 

Michigan  Univ.,  Ann  Arbor. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-04936 


ENVHtONMENTAL    POLICY    IN     A    HYPER- 
TROPHIC SOCIETY, 

Indiana   Univ.,    Bloomington.    Dept.   of   Political 

Science. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-04938 


PERIOLOUS  LINKS  BETWEEN  ECONOMIC 
GROWTH,  JUSTICE  AND  ECOLOGY:  A  CHAL- 
LENGE FOR  ECONOMIC  PLANNERS, 

Boston  Industrial  Mission,  Cambridge,  Mass. 
For  primary  bibliographic  entry  see  Field  06B. 
W72-04956 


ECOLOGY    AND    TECHNOLOGY    IN    TWEN- 
TIETH-CENTURY LANDSCAPES, 

Newcastle-upon-Tyne  Univ.  (England). 

For  primary  bibliographic  entry  see  Field  06B. 

W72-04980 


THE    ENVIRONMENTAL    MOVEMENT:    AM- 
BIGUITIES AND  MEANINGS, 

California  Univ.,  Santa  Cruz. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-05021 


ECOLOGY    AND    MAN,    THE    DILEMMA    OF 
OUR  TECHNOLOGICAL  CULTURE, 

North   Carolina   Univ.,   Chapel  Hill.   School   of 

Public  Health. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-05084 


NUCLEAR  ENERGY  FOR  A  NEW  TOWN, 

Rhode  Island  Univ.,  Kingston.  Water  Resources 
Center. 

D.  Hammerschlag,  and  V.  C.  Rose. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-207  300,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Final  report,  August  1971.  60 
p,  29  fig,  8  tab,  57  ref.  OWRR  B-022-RI  (1 ). 

Descriptors:    'Nuclear  power  plants,    Thermal 
pollution,  Rhode  Island,  Sewage  treatment. 
Identifiers:  Providence  (R.I.),  'New  communities, 
•Waste  heat. 


Methods  of  utilizing  waste  heat  from  a  proposei 
nuclear  generating  facility  in  industrial-municipa 
complexes  were  investigated.  Several  product- 
and  processes  were  proposed  including  marine 
pharmaceuticals,  chemical  production,  municipa 
waste  processes,  food  production  and  processing 
and  residential-recreational  uses.  Sewage  treat 
ment  was  selected  as  the  most  promising  use  of  th< 
heat.  This  non-seasonal  process  provided  a  solu 
tion  to  two  regional  problems,  augmentation  o 
municipal  water  supplies  and  elimination  of  ; 
major  source  of  pollution,  (sewage).  In  the 
proposed  system,  sewage  from  the  metropolitai 
Providence,  R.  I.  area  would  be  piped  to  the  vicini 
ty  of  the  power  plant,  receive  primary,  secondary 
and  tertiary  treatment  to  convert  it  to  potahk 
water  and  be  piped  back  to  the  city's  reservoii 
system.  Heat  from  the  power  plant  would  be  uset 
in  each  stage  to  accelerate  the  process.  Cost  of  lh< 
entire  system  was  estimated  at  74.3  million  dollars 
A  recreational  community  was  also  proposed  at : 
means  of  utilizing  a  portion  of  the  waste  heat  Ii 
order  to  make  optimum  use  of  the  Bay  it  wa: 
proposed  that  the  entire  complex  be  built  on  thre« 
multi-level  man-made  islands  which  would  alsc 
support  the  piers  of  a  bridge  spanning  the  Bay.  Th< 
lowest  level  would  contain  a  large  marina,  parkin) 
facilities,  and  recreational  areas  for  residents  ant 
visitors.  Ten  to  fifteen  successively  smaller  ring; 
of  housing  would  be  provided  on  the  upper  levels' 
Hot  water  from  the  reactor  would  be  used  to  hea' 
and  cool  the  complex,  while  waste  heat  disposed 
into  the  Bay  would  extend  the  season  for  marine 
recreation.  Although  the  cost  of  the  complex  wa: 
not  estimated  the  cost  of  the  artificial  islands  coulc 
be  partially  assigned  to  the  new  bridge. 
W72-05091 


ENVIRONMENTAL   POLICY   AND  THE  CON 
GRESS, 

U.S.  Senate,  Washington,  DC. 

For  primary  bibliographic  entry  see  Field  06E 

W72-05118 


INFORMATION  REQUIREMENT  FOR  SOCIO 
-ECOLOGICAL  MODELS, 

Hawaii  State  Dept.  of  Planning  and  Economic 

Development,  Honolulu. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-05119 


ENVmONMENTAL  POLICY:  PUBLIC  PAR- 
TICD7ATION  AND  THE  OPEN  INFORMATION 
SYSTEM, 

Environmental  Reporter  Foundation.  Al- 
buquerque, N.  Mex. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-05132 


PLANNING  FOR  PEOPLE,  NOT  BUILDINGS, 

Harvard-MIT  Joint  Center  for  Urban   Studies, 

Cambridge,  Mass. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-05133 
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EXPANDED      PROGRAM      FOR      PESTICmE 
MONITORING  OF  FISH, 

Bureau  of  Sport  Fisheries  and  Wildlife,  Washing- 
ton, DC. 

For  primary  bibliographic  entry  see  Field  05A. 
W72-04740 


CARTRIDGE  MAGNETIC  TAPE  INCREMEN- 
TAL RECORDER  FOR  HYDRO-METEOROLO- 
GICAL DATA  ACQUISITION, 

Padua  Univ.  (Italy).  Istituto  di  Elettrotecnica  e  di 
Elettronica;    and    Centro    Veneto    di    Richerche 
Idrauliche,  Padua  (Italy). 
G.  Rossi,  and  F.  Russo. 
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ernauonal  Association  of  Scientific  Hydrology 
Uetin,  Vol  16,  No  l,p  51-58,  March  1971.  6 fig. 

scriptors:     'Data    collections,     'Automation, 
ta  storage  and  retrieval,  Data  processing,  In- 
dentation, Hydrologic  data,  Networks. 
nufiers:  Magnetic  tape  recorders. 

aid  the  elaboration  of  hydrometeorological  data 
means  of  computers  and  at  the  same  time  to 
uce  to  a  minimum  the  work  of  the  operator  in 
aining  data,  eliminating  the  perusal  of  diagrams 
I  data  extraction  from  them,  a  cartridge  mag- 
ic tape  recorder  was  built.  It  has  a  long  record- 
run,  low  current  consumption  to  permit  battery 
:ration,  and  cost  is  kept  to  a  minimum.  An  ap- 
priate  reader-translator  enables  all  the  necessa- 
infonnation  to  be  obtained  from  the  data 
orded  on  the  magnetic  tape  cartridge  and  to 
erate  from  this  a  magnetic  tape  with  an  IBM- 
ipatible  format.  (Knapp-USGS) 
2-04848 


fcLUATION    OF    RADAR    AND    RAINGAGE 
STEMS  FOR  FLOOD  FORECASTING, 

ssachusetts  Inst,  of  Tech.,  Cambridge.  Ralph 
Parsons    Lab.    for    Water    Resources    and 

drodynamics. 
primary  bibliographic  entry  see  Field  02B. 

2-04966 


FECTS  OF  RANDOM  DATA  ERRORS  ON 
E  PARAMETER  VALUES  FOR  A  CONCEP- 
\L  MODEL, 

listry  of  Works,  Wellington  (New  Zealand). 

ter  and  Soil  Div. 

K  Ibbitt. 

ter  Resources  Research,  Vol  8,  No  1,  p  70-78, 

iruary  1972.  9  tab,  7  ref. 

icriptors:  *Rainfall-runoff  relationships, 
■nutation  analysis,  'Synthetic  hydrology, 
athematical  models,  Parametric  hydrology, 
del  studies,  Infiltration,  Evaporation,  Water 
age. 

conceptual  model  was  used  to  generate 
thetic  error-free  runoff  data  from  precipitation 

potential  evaporation  records.  Random  errors 
e  then  introduced  into  all  three  data  records, 
automatically  and  objectively  fitting  the  model 
lifferent  combinations  of  error-free  and  error- 
taminated  records,  the  effects  of  the  errors  on 
fitting  were  studied.  The  value  of  the  fitting 
erion  depends  largely  on  the  errors  in  the  ru- 
f  record.  The  variations  in  the  final  parameter 
ies  for  fittings  to  error-contaminated  data  were 
greater  than  for  the  error-free  case.  The  data 
i  be  used  to  find  the  sensitivity  figures  for  each 
imeter  by  a  method  that  is  less  localized  than 

standard    perturbation    technique.    (Knapp- 
3S) 
2-05029 


Data  Acquisition 


QUANTITATIVE  SAMPLER  FOR  AQUATIC 
ITTOMACROFAUNA, 

»wa  Univ.  (Ontario).  Dept.  of  Biology, 
primary  bibliographic  entry  see  Field  05A. 
2-04710 


UANTITATIVE  PLANKTON  SAMPLER, 

:kholm    Univ.    (Sweden).    Asko    Lab.;    and 

:kholm  Univ.  (Sweden).  Dept.  of  Zoology. 

^ckefors. 

os,  Vol  22,  No  1 ,  p  1 14-118,  1971 .  6  fig,  8  ref. 

criptors:  'Ecology,  'Ecological  distribution, 
mpling,  'Water  analysis,  'Plankton,  'Ther- 
:line,  Depth,  Chemical  analysis,  Phytoplank- 
,  Zooplankton,  Plankton  nets,  Mechanical 
ipment,  Distribution  patterns, 
ntifiers:  Baltic  Sea. 


A  new  plankton  sampler  consists  of  a  PVC-tube, 
with  a  capacity  of  23  liters,  fitted  with  top  and  bot- 
tom clack  closing  devices.  A  collecting  bucket  of 
plexiglas,  and  a  nylon  net  filter  are  attached  to  the 
bottom  clack.  The  sampler,  which  is  light  enough 
to  be  used  by  one  man  with  a  hand  winch,  is 
lowered  to  the  desired  depth  (up  to  200  meters), 
and  the  clacks  closed  by  a  messenger  device. 
When  the  sampler  is  lifted  out  of  the  water,  the 
water  in  the  tube  drains  through  the  net.  The  net 
contents  are  then  washed  into  the  attached  bucket 
which  is  fitted  with  a  bottom  filter  and  is  easily 
removable.  Field  tests  of  the  sampler  at  depths  to 
100  meters  demonstrated  the  reliability  of  the  sam- 
pler as  well  as  its  use  for  determining  vertical  dis- 
tributions of  organisms.  The  sampler  can  easily  be 
modified  to  take  water  samples  for  chemical  or 
phytoplankton  studies.  (Jefferis-Battelle) 
W72-04713 


A  SIMPLD7TED  TUBE  BOTTOM  SAMPLER, 

Uppsala  Univ.  (Sweden).  Inst,  of  Zoology. 

G.  Milbrink. 

Oikos,  Vol  22,  No  2,  p  260-263,  1971.  2  fig,  1  tab, 

Href. 

Descriptors:  'Core  drilling,  'Bottom  sediments, 
'Sampling,   Benthic  fauna,   Spatial  distribution, 
Benthos,  Mechanical  equipment. 
Identifiers:  Jenkin  tube,  Ekman  sampler. 

A  basic  coring  device  for  bottom  mud  sampling 
and  two  other  versions  of  it  are  described.  The 
basic  device  consists  of  a  valve  on  top  of  a  stan- 
dard Jenkin  sampler  tube,  which  is  gently  pushed 
into  the  mud.  The  tube  has  a  sharpened  lower  edge 
that  makes  it  effective  in  hard  clay  and  because  of 
its  small  dimensions  is  suitable  for  sampling 
through  narrow  holes  in  ice  or  from  small  vessels. 
Another  version  is  the  compound  sampler,  com- 
posed of  four  coring  units,  or  multiples  of  four 
which  allows  the  collection  of  several  parallel 
cores  in  a  short  time  and  is  useful  for  gathering 
data  on  spatial  distribution  of  bottom  fauna.  The 
third  version  provides  an  exchangeable  lower  tube 
attached  to  the  standard  sampler  by  a  bayonet 
holder.  This  tube  may  exceed  50  cm  in  length. 
Undisturbed  cores  may  be  instantly  removed 
much  as  in  the  Jenkin  sampler  but  it  is  a  very 
cheap  alternative  to  the  latter.  The  basic  sampler 
and  the  compound  sampler  were  compared  to 
Ekman  samplers  in  preliminary  tests,  and  the 
results  were  comparable.  (Mortland-Battelle) 
W72-04715 


POLLUTION       DETECTION       BY       REMOTE 
SENSING. 

For  primary  bibliographic  entry  see  Field  05A. 
W72-04726 


METHOD  FOR  THE  STORAGE  OF  SAMPLES 
FOR  DISSOLVED  GAS  ANALYSES, 

Wisconsin  Univ.,  Madison.  Water  Chemistry  Pro- 
gram. 

For  primary  bibliographic  entry  see  Field  05A. 
W72-04729 


EARTH  RESOURCE  TECHNOLOGY  USED  IN 
POLLUTION  DETECTION, 

For  primary  bibliographic  entry  see  Field  05A. 
W72-04742 


AN  ACTIVE  METHOD  FOR  CORRECTING 
THE  FREQUENCY  RESPONSE  OF  THE  TEM- 
PERATURE SENSORS  OF  OCEANOLOGICAL 
INSTRUMENTS, 

Akademiya  Nauk  SSSR,  Moscow.  Institut  Oke- 
anologii. 

V.  A.  Aranson,  and  L.  V.  Belyayeva. 
Okeanologiya,  Vol  11,  No  1,  p  126-132,  January- 
February  1971 .  8  fig,  3  ref. 

Descriptors:  'Instrumentation,  'Water  tempera- 
ture, 'Thermometers,  Sea  water,  Methodology, 


Analytical    techniques,     Mathematical     studies, 

Electronic  equipment. 

Identifiers:    d-c    amplifiers,    Sensors,    Response 

time. 

Since  temperature  sensors  which  are  towed  at  sea 
are  exposed  to  large  and  sometimes  rapid  tempera- 
ture fluctuations,  it  is  necessary  that  response  time 
constants,  which  are  generally  of  the  order  of  0.1- 
0.5  seconds,  be  decreased.  This  is  possible  by 
using  d-c  operational  amplifiers  to  correct  the  out- 
put voltage  which  is  obtained  by  converting  the 
sensor  resistance  to  output  voltage.  This  method 
was  applied  to  sensor  circuits  employing  KMT-14 
thermistors  and  UU-2  amplifiers.  Tests  of  the 
modified  sensor  circuits  showed  that  the  response 
lag  time  was  improved  by  a  factor  of  8-10.  Detailed 
mathematical  analysis  of  the  correction  method  is 
included.  (Holoman-Battelle) 
W72-04749 


PHOTOGRAPHIC  METHOD  FOR  SURVEYING 
CLAM  POPULATIONS, 

Maryland     Univ.,     Prince     Frederick.     Natural 
Resources  Inst. 

A.  J.  McErlean,  and  Jack  Howard. 
Froc  Nat  Shellfish  Ass.  61:  91-94.  Illus.  1971. 
Identifiers:  Clam,  Method,  Mya-arenaria,  Photo- 
graphic, Populations,  Surveying. 

A  photographic  method  for  surveying  softshell 
clam,  Mya  arenaria  beds  is  described  and  evalu- 
ated. The  equipment,  which  includes  an  un- 
derwater camera  affixed  to  an  aluminum  frame,  is 
diver-operated  and  positioned  during  sampling. 
Some  preliminary  results  concerning  spacial  ar- 
rangements in  juvenile  and  adult  beds  are 
discussed. -Copyright  1971,  Biological  Abstracts, 
Inc. 
W72-04750 


AN  AUTOMATIC  BRINE  SHRIMP  FEEDER, 

Michigan   State  Univ.,   East  Lansing.   Dept.   of 
Fisheries  and  Wildlife. 

Emory  D.  Anderson,  and  Lloyd  L.  Smith,  Jr. 
Progr  Fish-Cult.  33  (2):  1 18-1 19.  Illus.  1971 . 
Identifiers:     Artemia-spp,     Automatic,      Brine, 
Coregonus-artedii,  Feeder,  Shrimp. 

An  automatic  feeder  that  provides  continuous 
feeding  on  live  brine  shrimp  (Artemia  spp.)  to  lake 
herring  (Coregonus  artedii)  larvae  at  regular  and 
frequent  intervals  during  extended  periods  is 
described.  The  size  of  the  feeder,  cycle  frequency, 
and  volume  delivered  can  be  varied.  The  feeder 
operates  by  means  of  a  constant-flow  siphon  that 
has  as  its  source  a  5-gal  jug  containing  the  brine 
solution.-Copyright  1971,  Biological  Abstracts, 
Inc. 
W72-04751 


SPACE-TIME    SAMPLING    OF    ECOLOGICAL 
SYSTEMS, 

Arizona  Univ.,  Tucson. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-04779 


ANALYSIS  OF  COFFEE,  TEA  AND  ARTD7I- 
CIALLY  FLAVORED  DRINKS  PREPARED 
FROM  MINERALIZED  WATERS, 

California  Univ.,  Davis.  Dept.  of  Food  Science 

and  Technology. 

Rose  Marie  Pangborn,  Ida  M.  Trabue,  and  Angela 

C.  Little. 

J  Food  Sci.  36(2):  355-362. 1971.  Illus. 

Identifiers:      Artificially,      Coffee-D,      Drinks, 

Flavored,     Grape-D,     Mineralized,     Orange-D, 

Prepared,  Tea-D. 

Coffee,  Black  Tea  and  artificially  flavored  and  ar- 
tificially sweetened  orange  and  grape  soft  drinks 
were  prepared  from  solutions  of  8  minerals  each  at 
750  ppm.  Additionally,  coffee  and  tea  were 
brewed,  using  6  natural  drinking  waters  which 
ranged  from  42-1,  725  ppm  of  total  dissolved 
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solids.  Beverages  made  from  solutions  containing 
carbonates  were  the  least  desirable,  having  flat,  in- 
sipid characteristics.  Although  distilled  water 
resulted  in  an  acceptable  soft  drink,  coffee  and  tea 
prepared  from  it  were  excessively  sour  and  astrin- 
gent, respectively.  The  recommended  formula  of 
53.3  g  of  coffee  per  liter  of  water  was  considered 
too  strong  and  'burnt'  for  the  panel  of  trained 
judges,  so  that  the  experiments  were  repeated  at  a 
lower  concentration  of  47  g  coffee/liter  water. 
Large  differences  in  the  direction  and  magnitude 
of  the  visual  characteristics  of  the  coffee  and  tea 
brewed  from  the  various  waters  also  were  ob- 
served in  the  marked  changes  in  luminous  trans- 
reflectance,  purity  and  shifts  in  dominant 
wavelengths  measured  by  thin-layer  reflec- 
tometry .--Copyright  1971,  Biological  Abstracts, 
Inc. 
W72-04782 


THERMAL  MAPPING  OF  SELECTED  SITES  IN 
THE  LAKE  KINNERET  REGION, 

Tel  Aviv  Univ.  (Israel).  Dept.  of  Environmental 

Sciences. 

J.  Ottennan,  A.  Kahanonwitz,  and  R.  Shilo. 

Israel  Journal  of  Earth-Sciences,  Vol  20,  No  3,  p 

89-95, 1971. 6  fig,  1  ref. 

Descriptors:  'Water  temperature,  'Data  collec- 
tions, "Remote  sensing,  'Infrared  radiation, 
•Thermal  radiation,  Mapping,  Groundwater,  Sur- 
face waters.  Instrumentation,  Analytical 
techniques.  Thermal  water. 
Identifiers:  'Sea  of  Galilee  Area. 

A  technique  of  thermal  mapping  is  described  for 
use  in  studies  of  water  resources.  The  AGA  Ther- 
movision Model  661  (infrared  television  system) 
was  used  to  obtain  thermal  imagery  of  ground 
areas  and  water  bodies  around  the  Sea  of  Galilee 
(Lake  Kinneret).  The  areas  were:  (a)  offshore  re- 
gions of  the  lake,  where  warm  springs  come  to  the 
surface;  (b)  the  eastern  slopes  of  Mt.  Herod,  south 
of  Tiberias;  (c)  the  area  of  the  main  thermal 
springs  of  Tiberias  (Hammei  Tveria).  Although  the 
mapping  was  limited,  since  only  a  ground-based 
instrument  was  available,  some  interesting  obser- 
vations were  made.  A  practical  method  is 
described  for  locating  and  observing  the  flow  of 
hot  springs  on  the  surface  of  Lake  Kinneret. 
(Woodard-USGS) 
W72-04811 


RESULTS  OF  A  FIELD  STUDY  USING  THE  3-A- 
XIS  DOPPLER  SHIFT  CURRENT  METER, 

John  Hopkins  Univ.,  Baltimore,  Md.  Chesapeake 

Bay  Inst. 

For  primary  bibliographic  entry  see  Field  02L. 

W72-04817 


THE  CHESAPEAKE  BAY  INSTITUTE  WAVE 
FOLLOWER-PART  H, 

Johns  Hopkins  Univ.,  Baltimore,  Md.  Chesapeake 
Bay  Inst. 

M.  Peep,  and  R.  J.  Flower. 

Chesapeake  Bay  Institute  Technical  Report  73 
(Reference  71-8),  Johns  Hopkins  University,  Sep- 
tember 1971.  53  p,  28  fig,  3  tab,  8  ref,  append.  Con- 
tract NR  083-016.  Contract  N000 14-67- A-01 63- 
0006  (ONR). 

Descriptors:     'Oceanography,     'Ocean     waves, 
•Anemometers,  *Data  collections,  •Instrumenta- 
tion,    Hydrologic     data,     Winds,     Turbulence, 
Remote  sensing,  Electronic  equipment,  Testing. 
Identifiers:  'Wave  follower,  Wave  probe. 

An  electrohydraulic  wave  follower  has  been 
designed  and  laboratory  tested.  The  instrument 
holds  a  hot-film  or  hot-wire  anemometer  probe  at 
various  distances  (fixed  or  variable)  above  and 
close  to  the  moving  sea  surface.  Two  field  trips 
were  made  in  1969  to  check  its  mechanical  and 
electrical  performance  and  to  obtain  wind  and 
wave  records.  Analysis  of  the  records  shows  that: 
(1)  the  follower's  response  to  the  sea  surface  is 


characterized  by  a  time  constant  of  1/30  sec,  (2)  its 
tracking  error  is  0.03  cm  per  cm/sec  vertical 
velocity,  or,  typically,  with  4  cm  (nns)  waves  the 
error  was  0.6  cm  (rms),  (3)  the  follower's  useful 
frequency  response  is  5-6  Hz,  (4)  waves  are  re- 
ported up  to  10  Hz,  (5)  wind  speed  is  reported  up 
to  40  Hz,  and  (6)  sample  cross  spectra  are  com- 
puted between  wind  and  waves,  and  follower 
response  and  the  sea  surface.  Lab  tests  and  calcu- 
lation show  the  follower's  tracking  error  can  be 
reduced  by  a  factor  of  three  at  the  most  if  the 
present  feedback  configuration  is  used.  The  limit 
is  the  servo  valve;  wave  probes  have  been 
designed  to  respond  to  over  10  Hz.  (Woodard- 
USGS) 
W72-04818 


THERMAL  STUDY  OF  THE  MISSOURI  RIVER 
IN  NORTH  DAKOTA  USING  FNFRARED 
IMAGERY, 

Geological  Survey,  Bismarck,  N.  Dak. 

For  primary  bibliographic  entry  see  Field  05  B. 

W72-04824 


RESISTIVITY  SOUNDINGS  IN  THE  CONDROZ 
(BELGIUM)  WITH  SCHLUMBERGER  AND 
DIPOLE  ARRAYS;  APPLICATION  TO 
LIMESTONE  AQUD7ER  EVALUATION, 

Ghent  Rijksuniversiteit  (Belgium).  Geologisch  In- 

stituut. 

For  primary  bibliographic  entry  see  Field  02F. 

W72-04850 


STRUCTURAL         MEASUREMENTS         WITH 
HOLOGRAPHIC  INTERFEROMETRY, 

Aerojet    Nuclear    Systems    Corp.,    Sacramento, 

Calif. 

For  primary  bibliographic  entry  see  Field  08A. 

W72-04865 


HYDROMETEOROLOGY  IN  PRECIPITATION 
MANAGEMENT, 

Bureau  of  Reclamation,  Denver,  Colo. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-04866 


CRITICAL-DEPTH  FLUMES  FOR  DETERMIN- 
ING FLOW  IN  CANALS  AND  NATURAL  CHAN- 
NELS, 

Agricultural  Research  Service,  Phoenix,  Ariz. 
For  primary  bibliographic  entry  see  Field  08B. 
W72-04871 


LASER  HOLOGRAPHY  AND  INTER- 
FEROMETRY  IN  MATERIALS  RESEARCH, 

Bell  Telephone  Labs.,  Inc.,  Murray  Hill,  N.J.;  and 

Bell  Telephone  Labs.,  Inc.,  Whippany,  N.J. 

T.  D.  Dudderar,  and  R.  O'Reagan. 

Materials  Research  and  Standards,  Vol  1 1 ,  No  9,  p 

8-15,  Sept  1971. 4  fig,  59  ref. 

Descriptors:  Static  tests,  Dyanmic  tests,  Loads 
(Forces),  Analysis,  Interference,  Fractures, 
Metrology,  Nondestructive  tests,  Fatigue  e4sts, 
Deformation,  Displacements,  'Materials  tests. 
Microscopy,  Bibliographies. 
Identifiers:  'Holography,  Schematic  diagrams, 
•Interferometers,  'Lasers,  'Optical  measure- 
ment, Interference  analyzers. 

The  development  and  application  of  laser  holog- 
raphy to  interferometry  has  extended  the  useful- 
ness and  versatility  of  this  optical  measuring 
technique.  The  hologram  is  used  to  store  a  detailed 
optical  replica  of  a  test  specimen  which  can  be 
reconstructed  whenever  needed.  Because  the 
hologram  contains  both  amplitude  and  phase  infor- 
mation, the  reconstruction  process  yields  a  com- 
parison light  wave  front  indistinguishable  from  the 
original  wave  front  and  ideally  suited  to  inter- 
ferometry. Consequently,  combination  with  sub- 
sequent light  wave  fronts  from  the  distrubed 
specimen  yields  full  field  interference  patterns 


directly  related  to  the  extent  of  that  disturban 
Because  only  changes  in  the  wave  front  are 
volved  in  the  interference  process  and  spe< 
specimen  design  and  preparation  are  not  requir 
the  geometry  of  the  test  specimen  can  be  cc 
plicated  arbitrarily  to  suit  the  application.  Mt 
practical  applications  of  this  sensitive  technique i 
both  static  and  dynamic  tests  of  transparent  i 
opaque  test  materials  have  been  demonstrat 
Holographic  interferometry  can  be  used  for  : 
quantitative  evaluation  of  material  response  to  . 
plied  mechanical  or  thermal  loadings,  the  n< 
destructive  detection  of  small  flaws  or  cracks, ;  I 
for  fatigue  damage.  (USBR) 
W72-04873 


ADVANCES  IN  THE  CONTINUOUS  CULTU: 
OF  PLANKTONIC  COPEPODS, 

National  Marine  Water  Quality  Lab.,  West  Ki 

ston,  R.I. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-04900 


A   CORE   SAMPLER    FOR   SEMI-FLUID   SI 

STRATES, 

British    Columbia    Univ.,    Vancouver.    Inst , 

Animal  Resources  and  Ecology. 

R.  L.  Kitching. 

Hydrobiologia.  37  (2):  205-209.  1971.  DJus.  Spar/ 

summary. 

Identifiers:       Auger,       Core,       Fluid,       Hoi 

Mechanism,  Sampler,  Substrates,  Tree. 

A  core  sampler  developed  for  use  in  sampl 
water-filled  tree-holes  is  described.  This  appara 
consists  of  an  auger  mechanism  that  fits  inside 
conventional  corer  tube.  Its  construction  is  siny 
and  inexpensive  and  the  resulting  instrumeni. 
both  portable  and  easy  to  use. -Copyright  19 
Biological  Abstracts,  Inc. 
W72-05008 

RECURRENCE  RELATIONS  FOR  FIR 
ORDER  SEQUENTIAL  REACTIONS  IN  NAT 
RAL  WATERS, 

Manhattan  Coll.,  Bronx,  N.Y.  Environmental  1- 

gineenng  and  Science  Program. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-05027 

WIRE-GUIDED  SELF-PROPELLED  WAT 
SAMPLER. 

National  Ocean  Survey,  Washington,  D.C. 

National  Oceanographic  Instrumentation  Ceo' 
Technical  Bulletin  DE-1002,  p  1-4,  Decern 
1971. 4  fig,  1  tab. 

Descriptors:  'Water  analysis,  'Sampling,  *Inst 

mentation,  'Oceans,  Research  and  developmt 

Design,  Design  data,  Design  standards.  Data  < 

lections. 

Identifiers:  'Water  sampler. 

An  investigation  was  conducted  by  the  NatkJ 
Oceanographic  Instrumentation  Center  to  del 
mine  the  conceptual  feasibility  of  a  wire-guid 
self-propelled  water  sampler  as  a  field  standi 
Basically,  the  prototype  is  constructed  as  a  m- 
senger  which  rides  a  guide  wire.  The  assembly 
negatively  buoyant  when  launched  and  descen 
on  the  guide  wire  until  an  obstruction  is  enco- 
tered  (i.e.,  the  moored  sensor)  when  the  pis  i 
release  mechanism  disengages  the  positiv1 
buoyant  afterbody  from  the  negatively  buoy' 
nose  cone.  The  afterbody  then  ascends  the  gtf 
wire  to  the  surface.  This  concept  of  a  wire-guit' 
unpowered  device  for  deep-water  sampling  she 
promise  since  average  velocities  of  5  ft/sec  wJ 
achieved  in  the  field.  The  depth  capabilities  : 
limited  only  by  the  strength-buoyancy  ratio  of  ' 
flotation  material.  (Woodard-USGS) 
W72-05042 
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NOTE  ON  INEXPENSIVE  TELEMETRY  OF 
VER  SEDIMENT  CONCENTRATIONS, 

ital  Univ.,  Pietermaritzburg  (South  Africa). 
James,  and  G.  D.  Finlayson. 
emational  Association  of  Scientific  Hydrology 
lletin,  Vol  16,  No  2,  p  87-90,  June  1971.  2  fig,  2 
, append. 

scriptors:  'Instrumentation,  'Turbidity, 
elemetry,  'Suspended  load,  'Sediment  load, 
iiments,  Rivers,  Sediment  transport,  Sedimen- 
lon.  Current  meters. 

extensive  method  for  continuous  telemetry  and 
tutoring  of  suspended  sediment  concentrations 
rivers  was  recently  developed  at  the  University 
Natal.  The  instrument  uses  solid  state  electronic 
:uitry  and  was  thoroughly  laboratory-tested. 
e  circuitry  and  the  operation  of  the  instrument 
described.  (Knapp-USGS) 
'2-05049 


CA-THE  NEW  SPECTROSCOPY, 

iterloo  Univ.  (Ontario).  Dept.  of  Chemistry. 
r  primary  bibliographic  entry  see  Field  02K. 
'2-05051 


ONOMICAL  RADIOMETER  THEORY,  PER- 
RMANCE  AND  CONSTRUCTION, 

sconsin  Univ.,  Madison.  Coll.  of  Agricultural 

1  Life  Sciences. 

r  primary  bibliographic  entry  see  Field  02D. 

'2-05081 


DIOCARBON  IN  NATURE, 

uncil  for  Scientific  and  Industrial  Research, 

:toria     (South     Africa).     National     Physical 

search  Lab. 

:.  Vogel. 

Lfr  J  Sci.  67(2):  32-42. 1971.  Ulus,  Map. 

ntifiers:  Carbon,  Nature,  Radio. 

the  cosmic  ray  produced  radioactive  isotopes 
locarhon  has  found  the  most  widespread  appli- 
ion  -  not  only  for  dating  fossil  organic  material, 
:  also  in  studies  of  atmospheric  and  oceano- 
phic  mixing  processes,  ground  water  flow  etc. 
e  recent  large  increase  in  the  atmospheric 
locarbon  content  caused  by  nuclear  weapon 
ts  had  provided  further  possibilities  for  in- 
itigating  these  mixing  phenomena.  With 
iocarbon  dating  an  absolute  time-scale  has  been 
up  for  the  last  Ice  Age  and  the  development  of 
human  race  during  this  period.  Small  fluctua- 
is  in  the  radiocarbon  level  in  the  more  recent 
it  have  somewhat  complicated  the  precise 
ermination  of  events  during  this  period,  but 
eful  application  of  the  new  information  gives 
)d  results  for  the  protohistoric  period  in  South 
rica.-Copyright  1971 ,  Biological  Abstracts,  Inc. 
'2-05110 


IIMPLE  WETNESS  RECORDER, 

iding  Univ.  (England).  Dept.  of  Horticulture. 

\.  Huxley,  and  J.  M.  Waller. 

pAgric.  7  (3):  205-212. 1971.  Ulus. 

ntifiers:  Dew,  Dye,  Plant,  Recorder,  Sensor, 

itness. 

len  wetted  overnight  by  dew,  dye  spots  on  a 
)e-shaped  paper  'sensor'  will  spread  to  an  ex- 
t  which  depends  on  both  the  duration  and  the 
snsity  of  dewfall.  Results  from  such  a  sensor 
'e  been  compared  with  those  from  the  de  Wit 
order.  Although  only  a  qualitative  assessment 
surface  wetness  is  obtained,  the  paper  sensors 
cheap  and  easily  replicated,  they  can  be  stored 
assessment  later  and  they  can  be  made  in  sizes 
suit  any  particular  situation  in  the  field. -Copy- 
lit  1971 ,  Biological  Abstracts,  Inc. 
'2-05152 


PERIMENTAL    STUDY    OF    THE    FORMA- 
5N     OF     A      POPULATION      ON     LOOSE 


GROUND  FROM  MEROPLANKTONIC  LAR- 
VAE, (FN  FRENCH), 

Centre  d'Oceanographie,  Marseille  (France).  Sta- 
tion Marine  d'Endoume 
J.  P.  Guerin. 

Cah  Biol  Mar.  11:  167-185.  1970.  Ulus.  Map.  En- 
glish summary. 

Identifiers:  Formation,  Ground,  Lamellibranchs, 
Larvae,  Mero,  Plank  tonic,  Polychaeta,  Popula- 
tion. 

An  apparatus  is  completed  for  the  study—in  situ— 
of  polychaeta  and  lamellibranchs  larvae  settle- 
ment. This  apparatus  includes  2  parts;  a  frame, 
anchored  definitively  on  the  bottom,  at  a  depth  of 
5  m,  and  6  removable  collectors,  where  the  experi- 
ment of  settlement  takes  place.  For  this  purpose, 
each  collector  contains  260  cm3  of  sand  previously 
sieved  to  separate  its  macroscopic  population. 
Ecology  and  description  of  the  polychaetes  and 
lamellibranchs  are  discussed.— Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-05256 


AN  EMPIRICAL  METHOD  FOR  DETERMIN- 
ING THE  CONCENTRATION  OF  SOLIDS  IN 
SUSPENSION, 

American  Standard  Inc.,  New  Brunswick,  N.J. 
For  primary  bibliographic  entry  see  Field  05A. 
W7204731 

7C.  Evaluation,  Processing  and 
Publication 


A        TECHNIQUE        FOR        ENUMERATING 
KOKANEE  SALMON  (ONCORHYNCHUS  NER- 
KA)  FRY  MIGRATING  THROUGH  STREAMS, 
WITH     AN     APPENDIX     FOR     PROCESSING 
CATCH    DATA    BY    IBM    360    FORTRAN    rV. 
COMPUTER  PROGRAMS, 
British  Columbia  Dept.  of  Recreation  and  Conser- 
vation, Victoria.  Fish  and  Wildlife  Branch. 
A.  H.  Acara,  and  H.  D.  Smith. 
J  Fish  Res  Bd  Can.  28  (4):  573-585.  1971.  Ulus. 
Identifiers:   Appendix,   Catch,   Computer,   Enu- 
merating,   Fortran,    Fry,    IBM-360,    Kokanee, 
Mathematical,  Migrating,  Model,  Oncorhynchus- 
nerka,  Processing,  Programs,  Salmon,  Streams, 
Technique. 

A  technique  for  enumerating  O.  nerka  fry  migrat- 
ing downstream  was  developed  in  Meadow  Creek 
(a  tributary  to  the  Duncan  River  and  Kootenay 
Lake,  British  Columbia)  and  was  used  to  obtain  an 
estimate  of  10.06  million  kokanee  fry  in  1968.  The 
hyperbolic  relation  between  the  nightly  mean 
catch  per  net  per  minute  (C)  and  nightly  probable 
error  (E)  as  the  percent  of  the  nightly  total  was  ex- 
pressed by  log  E  =  -0.5703-0.4568  log  C;  E  was  lar- 
gest at  the  beginning  and  end,  and  smallest  at  the 
peak  of  fry  migration.  E  was  also  calculated  as  the 
percent  of  the  seasonal  total,  and  in  1968  was  plus 
or  minus  5.8%.  Of  this  total,  plus  or  minus  0.7% 
was  accumulated  during  April,  when  6.4%  of  the 
migration  occurred;  plus  or  minus  3.9%  was  accu- 
mulated in  May,  when  82.2%  of  the  migration  oc- 
curred; and  the  final  plus  or  minus  1 .2%  was  accu- 
mulated in  June,  when  1 1.2%  of  the  migration  oc- 
curred. The  variability  in  abundance  of  fry  and 
spacing  of  groups  of  fry  are  considered  to  be  the 
most  important  factors  controlling  the  magnitude 
of  error.  Some  aspects  of  migratory  behavior  of 
kokanee  fry  in  Meadow  Creek  were  revealed  and 
their  effects  on  estimates  of  abundance  are 
discussed.  A  series  of  IBM  360  Fortran  IV  com- 
puter programs  for  processing  catch  data  are  also 
given  in  an  appendix— Copyright  1971,  Biological 
Abstracts,  Inc. 
W72-04752 


RECORDS  OF  WELLS,  DRILLERS'  LOGS,  AND 

CHEMICAL  ANALYSIS  OF  GROUND  WATER 

IN  GALVESTON  COUNTY,  TEXAS  1952-1970, 

Geological  Survey,  Austin,  Tex. 

For  primary  bibliographic  entry  see  Field  04B. 

W72-04795 


INVERSE  SOLUTIONS  TO  THREE-DIME- 
NSIONAL FREE  SURFACE  POTENTIAL 
FLOWS, 

Utah  State  Univ.,  Logan.  Coll.  of  Engineering. 
For  primary  bibliographic  entry  see  Field  02F. 
W72-04808 


HYDROLOGIC      DATA      FOR      HORSESHOE 
LAKE,  ARKANSAS,  AND  VICINITY, 

Geological    Survey,    Little    Rock,    Ark.    Water 

Resources  Div. 

A.  G.  Lamonds. 

Geological  Survey  Open-file  Report,  1971.  36  p,  1 

plate,  7  tab. 

Descriptors:  'Hydrologic  data,  'Data  collections, 
'Groundwater,  'Surface  waters,  'Arkansas, 
Water  wells,  Water  levels,  Observation  wells, 
Logging  (Recording),  Lakes,  Water  temperature, 
Pumping,  Water  yield. 
Identifiers:  'Horseshoe  Lake  (Ark). 

Hydrologic  data  of  Horseshoe  Lake,  Arkansas  in- 
clude measurements  of  water  levels  in  56  wells, 
lithologic  logs  of  1 1  wells  and  test  holes,  elevations 
of  the  water  surface  in  Goose  and  Brushy  Lakes, 
elevation  of  the  water  surface  in  Fish  Bayou,  and 
the  average  daily  water  temperature  at  Horseshoe 
Lake.  The  data  were  collected  from  July  1969  to 
May  1971 .  All  wells  and  points  of  interest  are  num- 
bered by  a  location  system  based  on  the  Federal 
land-survey  system  used  in  Arkansas.  The  com- 
ponent parts  of  a  well  or  location  number  are  the 
township  number,  the  range  number,  the  section 
number,  and  three  lowercase  letters  that  indicate 
the  quarter  section,  the  quarter-quarter  section, 
and  the  quarter-quarter-quarter  section  in  which 
the  well  or  point  of  interest  is  located.  (Woodard- 
USGS) 
W72-04822 


VOLUMETRIC,         AREAL,        AND        TH)AL 

STATISTICS    OF    THE    CHESAPEAKE    BAY 

ESTUARY  AND  ITS  TRIBUTARIES, 

Johns  Hopkins  Univ.,  Baltimore,  Md.  Chesapeake 

Bay  Inst. 

For  primary  bibliographic  entry  see  Field  02L. 

W72-04838 


RECORDS  OF  WELLS,  SPRINGS,  AND  TEST 
BORINGS,  CHEMICAL  ANALYSES  OF 
WATER,  SEDIMENT  ANALYSES,  STANDARD 
STREAMFLOW  DATA  SUMMARIES,  AND 
SELECTED  DRILLERS'  LOGS  FROM  THE  LIT- 
TLE KANAWHA  RIVER  BASIN  IN  WEST  VIR- 
GINIA, 

Geological   Survey,   Charleston,   W.   Va.   Water 
Resources  Div. 
E.  A.  Friel,  and  G.  L.  Bain. 

Geological  Survey  Basic  Data  Report  No  2,  1971. 
76  p,  4  fig,  12  tab. 

Descriptors:  'Hydrologic  data,  'Data  collection, 
♦Surface  waters,  'Groundwater,  'West  Virginia, 
Water  quality,  Water  yield,  Streamflow,  Stream 
gages,  Flow  rates,  Water  wells,  Aquifers, 
Hydrogeology,  Sediment  transport,  Sedimenta- 
tion, Chemical  analysis,  Water  analysis,  Water 
levels,  Surface-groundwater  relationships. 
Identifiers:  'Little  Kanawha  River  Basin  (W  Va). 

Basic  data  are  presented  for  the  water  resources 
(surface  water  and  groundwater)  of  the  Little 
Kanawha  River  basin  in  West  Virginia.  Most  of 
the  basic  data  were  obtained  during  the  period 
1966-1969.  Included  are  summaries  of  water-bear- 
ing properties  of  the  principal  rock  units  underly- 
ing the  Little  Kanawha  basin,  laboratory  and  field 
chemical  analyses  of  surface-water  samples,  in- 
stantaneous suspended  sediment  analyses  at 
stream-gaging  stations,  streamflow  records  of 
daily  discharge  for  each  station,  and  well  drillers' 
logs.  (Woodard-USGS) 
W72-04841 
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THE  ANNUAL  TEMPERATURE  REGIME  OF  A 
SMALL  STREAM  IN  NEW  ZEALAND, 

Marine  Dept.,  Wellington  (New  Zealand).  Fishe- 
ries Research  Div. 

For  primary  bibliographic  entry  see  Field  02E. 
W72-04987 


HYDROLOGIC  DATA  FOR  THE  SAN  LUIS 
VALLEY,  COLORADO, 

Geological  Survey,  Denver,  Colo. 
P.  A.  Emery,  R.  J.  Snipes,  and  J.  M.  Dumeyer. 
Colorado    Water   Conservation   Board,   Denver, 
Basic-Data  Release  No  22,  1972.  146  p,  3  fig,  1 
plate,  10  tab. 

Descriptors:  *  Water  resources  development, 
•Groundwater,  *Hydrogeology,  'Colorado, 
•Hydrologic  data,  Water  levels.  Aquifer  charac- 
teristics, Water  yield,  Water  quality,  Chemical 
analysis.  Withdrawal,  Water  wells,  Water  users, 
Data  collections,  Surface-groundwater  relation- 
ships. 
Identifiers:  *San  Luis  Valley  (Colo). 

Presented  in  one  plate,  three  figures,  and  10  tables 
are  the  basic  hydrologic  data  collected  from  July 
1966  to  July  1970  and  selected  data  collected  dur- 
ing previous  studies  for  the  San  Luis  Valley  (area 
3,200  sq  mi)  in  Colorado.  The  aquifers  consist  of 
unconsolidated  clay,  silt,  sand,  gravel,  and  inter- 
bedded  volcanic  rocks.  At  least  2  billion  acre-feet 
of  water  is  stored  in  the  valley-fill  deposits.  The 
water  occurs  in  two  major  aquifer  systems 
referred  to  as  the  uncondined  and  confined  (arte- 
sian) aquifers.  These  aquifers  are  separated  by  a 
'clay  series'  or  by  an  upper  layer  of  volcanic 
rocks.  Records  of  2,919  irrigation  wells  and  18  mu- 
nicipal wells  are  included.  A  network  of  334  obser- 
vation wells  was  established  to  monitor  water- 
level  changes  and  provide  data  for  hydrologic 
maps.  Chemical  analyses  of  218  samples  from  the 
unconfined  aquifer  and  198  samples  from  the  con- 
fined aquifer  are  presented.  Miscellaneous  flow 
measurements  were  made  of  many  streams  and 
springs  in  order  to  determine  the  surface-water  in- 
flow to  the  valley.  (Woodard-USGS) 
W72-05025 


HYMO,  A  PROBLEM-ORIENTED  COMPUTER 
LANGUAGE  FOR  BUILDING  HYDROLOGIC 
MODELS, 

Agricultural  Research  Service,  Riesel,  Tex.  Soil 

and  Water  Research  Div. 

J.  R.  Williams,  and  R.  W.  Hann. 

Water  Resources  Research,  Vol  8,  No  1,  p  79-86, 

February  1972. 1  fig,  1  tab,  13  ref. 

Descriptors:  'Programming  languages,  'Computer 
programs,  'Mathematical  models,  'Rainfall-ru- 
noff relationships,  'Routing,  Flood  routing,  Model 
studies,  Systems  analysis,  Stage-discharge  rela- 
tions, Hydrographs. 
Identifiers:  Computer  languages,  Hymo. 

Hymo  is  a  computer  language  which  can  be  used 
to  great  advantages  in  watershed  modeling. 
Twelve  commands,  commonly  used  in  hydrology, 
transform  rainfall  into  runoff  hydrographs  and 
route  these  hydrographs  through  streams  and  val- 
leys or  reservoirs.  These  functions  make  Hymo 
quite  useful  in  the  design  and  evaluation  of  flood 
control  structures,  flood  forecasting,  and  research 
studies.  The  procedures  used  in  Hymo  were 
selected  because  of  their  accuracy,  simplicity,  and 
practicality.  The  input  data  required  for  Hymo  are 
normally  available  for  most  watersheds.  Hymo  is 
quite  flexible  in  that  hydrologists  familiar  with 
Fortran  4  programming  can  easily  add  new  com- 
mands or  modify  the  present  commands.  (Knapp- 
USGS) 
W72-05028 


A     COMPUTERIZED     EDUCATIONAL     PRO- 
GRAM   FOR    THE    APPLICATION    OF    THE 


MANAGEMENT  SCIENCES  TO  WATER 
RESOURCE  MANAGEMENT, 

Massachusetts  Univ.,  Amherst.  Water  Resources 
Research  Center. 

Eugene  E.  Kaczka,  and  George  F.  Williams. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-207  136,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Completion  Report  7  FY72-6, 
June  1971.  25  p,  3  tab,  68  ref,  append.  OWRR  A- 
029  MASS  (1). 

Descriptors:  'Systems  analysis,  'Education, 
•Operations  research,  'Water  management  (Ap- 
plied), Model  studies,  'Computer  programs. 

A  computerized,  educational  program  treating 
operations  research  and  systems  analysis  applica- 
tions in  water  resources  was  developed  for  stu- 
dents and  administrators  in  water  resources.  Top- 
ics in  the  program  are  selected  from  the  current 
applications  in  water  resources  research  and  ad- 
ministration. Criteria  for  evaluating  existing  com- 
puter models  are  delineated.  Based  upon  the 
criteria,  few  existing  models  can  be  readily 
adapted  to  instructional  use.  The  alternative  of  in- 
corporating the  essential  model  features  in  a  new 
program  allows  expansion  of  the  set  of  models 
utilized  in  the  program.  Four  models  for  instruc- 
tional use  are  described. 
W72-05088 


NUMERICAL  MODELING  OF  UNSATURATED 
GROUNDWATER  FLOW  INCLUDING  EF- 
FECTS OF  EVAPOTRANSPIRATION, 

Kansas  Water  Resources  Research  Inst.,  Manhat- 
tan. 

For  primary  bibliographic  entry  see  Field  02G. 
W72-05089 


WATER  RESOURCES  DATA  FOR  WISCONSIN, 
1969:  PART  L.  SURFACE  WATER  RECORDS, 
AND  PART  2.  WATER  QUALITY  RECORDS. 

Geological  Survey,  Madison,  Wis.  Water 
Resources  Div. 

Available  from  Dist  Chief,  USGS,  1815  University 
Ave.,  Madison,  Wis.  53706.  US  Geological  Survey 
Basic  Data  Report,  1971 .  253  p,  5  fig,  20  ref. 

Descriptors:  'Surface  waters,  'Flow  measure- 
ment, 'Water  quality,  'Data  collections,  'Wiscon- 
sin, Hydrologic  data,  Streamflow,  Gaging  sta- 
tions, Average  flow,  Low-flow,  Peak  discharge, 
Lakes,  Reservoirs,  Chemical  analysis. 

Water  resources  data  are  presented  for  the  1969 
water  year  for  Wisconsin  including  records  of 
streamflow  or  reservoir  storage  at  gaging  stations, 
partial-record  stations,  and  miscellaneous  sites, 
and  records  of  water-quality  data  on  the  chemical 
and  physical  characteristics  of  surface  water. 
Records  for  a  few  pertinent  gaging  stations  in  bor- 
dering States  are  included.  The  tables  of  data  for 
gaging  stations  show  the  daily,  monthly,  and 
yearly  discharges  of  the  stream.  The  description  of 
the  station  gives  the  location,  drainage  area, 
records  available,  type  and  history  of  gage, 
average  discharge,  extremes  of  discharge,  and 
general  remarks.  For  most  gaging  stations  on  lakes 
and  reservoirs  the  data  presented  comprise  a 
description  of  the  station  and  a  monthly  summary 
table  of  stage  and  contents.  Data  for  partial-record 
stations  are  presented  in  two  tables:  (1)  discharge 
measurements  at  low-flow  partial-record  stations; 
and  (2)  annual  maximum  stage  and  discharge  at 
crest-stage  stations.  (Woodard-USGS) 
W72-05094 


PRECIPITATION  DATA  AND  ANALYSIS- 
-  VOLUME  I,  VENEZUELAN  INTERNATIONAL 
METEOROLOGICAL  AND  HYDROLOGICAL 
EXPERIMENT  (VTMHEX)  HYDROLOGY  RE- 
PORT, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 
Engineering. 

D.  B.  Simmons,  E.  V.  Richardson,  M.  A.  Stevens, 
J.  H.  Duke,  and  V.  C.  Duke. 


Colorado  State  University  Report  (CER*. 
71DBS-EJR-MAS-JHD-VCD-HR50),  May  19- 
424  p,  12  fig,  27  tab. 

Descriptors:  'Precipitation  (Atmospheric),  'Ra> 
fall,    'Tropical    regions,    'Meteorological    dai 
'Data   collections,   Isohyets,   Rainfall   intensit 
Rain  gages. 
Identifiers:  'Venezuela. 

VIMHEX  is  an  intensive  program  of  tropic 
meteorological  and  hydrological  observatio 
taken  in  northeast  Venezuela  during  the  summ 
of  1969  to  support  a  study  of  tropical  atmosphet 
physics  and  the  resulting  effects  of  rainfall.  Tf 
meso-scale  weather  structure  is  expressed  in  tern 
of  the  synoptic-scale  envelope,  and  the  grow 
response  is  formulated  to  the  rainfall  produced  1 
tropical  weather  disturbances  over  relatively  II, 
tropical  topography.  The  Volume  I  Hydrology  R 
port  lists  the  precipitation  data  collected  during  tl 
summer  of  1969  including  hourly  rainfall,  long' 
period  isohyetal  maps,  and  weekly  and  month 
average  precipitations.  For  the  summer  months  i 
July,  August,  and  September  an  average  of  4.8  m- 
of  precipitation  per  day  fell  on  the  drainage  basin 
(See  also  W72-O5096)  (Woodard-USGS) 
W72-05095 


STREAMFLOW,         GROUNDWATER         ANj, 

GROUND     RESPONSE     DATA-VOLUME     L 

VENEZUELAN  INTERNATIONA 

METEOROLOGICAL    AND    HYDROLOGICA. 

EXPERIMENT    (VTMHEX)    HYDROLOGY    tf 

PORT, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civ, 

Engineering. 

D.  B.  Simons,  E.  V  Richardson,  M.  A.  Stevens,  J/ 

H.  Duke,  and  V.  C.  Duke. 

Colorado  State  University  Dept.  of  Civil  Engineei 

ing  Report  (CER70-71DBS-EVR-MASJHD-VCD 

50),  August  1971 .  356  p,  6  fig,  6  ref. 

Descriptors:  'Surface-groundwater  relationships 
'Tropical  regions,  'Hydrologic  data,  'Data  collec 
tions,  Streamflow,  Stream  gages,  Flow  measure 
ment,  Flow  rates,  Sediment  transport,  Partich 
size.  Water  wells.  Observation  wells,  Watei 
levels,  Water  quality,  Chemical  analysis.  Ground- 
water recharge,  Soil  moisture,  Infiltration. 
Identifiers:  'Venezuela. 

VIMHEX  is  an  intensive  program  of  tropical 
meteorological  and  hydrological  observations 
taken  in  northeast  Venezuela  during  the  summer 
of  1969  to  support  a  study  of  tropical  atmospheric 
physics  and  the  resulting  effects  of  rainfall.  The 
meso-scale  weather  structure  is  expressed  in  terms 
of  the  synoptic-scale  envelope,  and  the  ground 
response  is  formulated  to  the  rainfall  produced  by 
tropical  weather  disturbances  over  relatively  flat 
tropical  topography.  Volume  U  Hydrology  Report 
is  a  compilation  of  the  data  obtained  on  stream- 
flow,  groundwater,  and  ground  response  in  the 
VIMHEX  study  area  during  the  summer  of  1969 
Included  are  2-hourly  streamflow  and  mean  dafl) 
discharge  records  at  25  river  discharge  gaging  sta- 
tions; measured  suspended  sediment  at  4  nver  lo- 
cations; river  bed-material  size  analyses  at  30  loca- 
tions; river  bank-material  descriptions;  ground- 
water levels  for  38  wells;  chemical  analysis  for 
various  discharges  at  selected  river  stations;  sofl 
moisture  content  at  4  locations;  infiltration  lest 
results  and  soil  descriptions  for  various  areas  in 
the  drainage  basins;  and  soil  temperature  data  at  1 
station.  (See  also  W72-05095)  (Woodard-USGS) 
W72-05096 


MODELLING  OF  POPULATIONS  AND  COM- 
MUNITIES OF  AQUATIC  ANIMALS  ON 
DIGITAL  COMPUTERS  (IN  RUSSIAN), 

Akademiya     Nauk     SSSR,     Leningrad.     Institut 

Evolyutsionnoi  Fiziologii  i  Biokhimii. 

For  primary  bibliographic  entry  see  Field  02H. 

W72-05175 
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TRUCTURAL         MEASUREMENTS         WITH 
OLOGRAPHIC  INTERFEROMETRY, 

erojet    Nuclear    Systems    Corp.,    Sacramento, 

alif. 

.  C.  Sampson. 

latenals  Research  and  Standards,  Vol  11,  No  9,  p 

>-31,  Sept  1971.  15  fig,  1  tab,4ref. 

escriptors:     'Stress     analysis,     'Deformation, 
Structural  analysis.  Dead  loads,  Dynamic  loads, 
ibration,  Measuring  instruments,  Resonance, 
lentifiers:  'Holography,  Interferometers,  Defor- 
ation  meters,  Use  potential. 

olographic  interferometry  is  a  structural  analysis 
ol  used  to  meausre  deformation  and  displace- 
ent  in  materials  and  structures.  The  method  pro- 
des  a  whole-field  contour  map  of  a  structurally 
gnificant  parameter.  Holography  excels  in  appli- 
iiions  to  small  displacements  of  surfaces  having 
bitrary  contour  and  finish,  and  subjected  to 
atic,  dynamic  or  steady  state  oscillatory  motion. 
samples  of  various  loadings  in  specific  struc- 
res  are  given.  Advantages  of  the  holographic 
ethod  are:  (1)  freedom  from  influence  of  the 
easuring  system  on  the  measured  object,  (2)  no 
acting  requirements  for  specimen  surface 
eparation,  (3)  whole-field  surface  displacement 
ita  at  low  cost,  and,  (4)  detailed  resolution  of 
:ry  small  out-of-plane  displacement  fields  in 
atic  or  oscillatory  motion.  The  method  has  some 
nitations  and  is  presently  restricted  to  small  dis- 
acements,  is  less  adaptable  to  inplane  displace- 
ent  measurements  than  to  out-of-plane  motions, 
d  must  be  isolated  from  an  environment  that  in- 
jdes  excessive  vibration,  nonsteady  temperature 
adient,  or  stray  light.  (USBR) 
72-04865 


IE  EFFECTS  OF  ELECTROKINETICS  UPON 
CRUSTATION  IN  WATER  WELLS, 

sbraska  Univ.,  Lincoln. 

C.  Mandal,  and  D.  M.  Edwards. 

ansae  tions,  American  Society  of  Agricultural 

igineers,  Vol  14,  No  3,  p  442-444,  May-June 

71.6fig,6ref. 

jscriptors:     'Water    wells,    Laboratory    tests, 

iuifer  model,  'Well  screens,  Corrosion,  Electric 

tential,  Electrokinetic  potential,  Direct  current, 

igation  wells,  Groundwater. 

entifiers:   Well  failures,   'Electrokinetics,   *In- 

ustation. 

new  appraoch  based  on  electrokinetic  theory 
is  studied  to  determine  the  underlying  causes  of 
:rustation  on  water  wells.  When  water  flows 
ough  a  porous  media  by  a  pressure  differential, 
streaming  potential  is  generated.  This  voltage 
>y  cause  incrustation.  If  the  electrokinetic 
:ory  is  correct,  then  the  streaming  potential 
uld  be  counteracted  by  a  direct-current  voltage 
opposite  polarity.  Objectives  of  this  study  were 
determine:  the  magnitude  of  the  streaming 
tential  in  a  saturated  water-bearing  sand 
uifer,  the  relationship  between  the  acquifer 
earning  potential  and  incrustation  on  the  well 
reen,  and  whether  incrustations  on  the  well 
reen  could  be  eliminated  by  applying  a  direct- 
rrent  voltage  into  the  aquifer.  A  laboratory 
idy  of  simulated  field  conditions  showed:  (1)  a 
urated  water-bearing  aquifer  generates  a 
earning  potential,  (2)  the  streaming  potential  is  a 
lalyst  in  forming  the  incrustations,  (3)  incrusta- 
ns  form  on  the  well  screen  only  when  the  screen 
negatively  charged,  (4)  no  deposits  form  on  the 
"een  when  it  is  positively  charged,  and  (5)  a 
ect-current  voltage  imposed  into  the  acquifer 
auld  prevent  incrustations  on  a  well  screen  in 
Id  installations.  (USBR) 
72-04870 


8B.  Hydraulics 


FLOW  OVER  ROUNDED  SPILLWAYS, 

Liverpool  Univ.  (England).  Dept.   of  Civil  En- 
gineering. 
K.  H.  M.  Ali. 

Journal  of  the  Hydraulics  Division,  American 
Society  of  Civil  Engineers,  Vol  98,  HY  2,  Paper 
8704,  p  365-380,  February  1972.  9  fig,  3  tab,  14  ref , 
append. 

Descriptors:       'Spillway      crests,       'Spillways, 
'Discharge  (Water),  Hydraulics,  Stage-discharge 
relations,  Velocity. 
Identifiers:  Rounded  spillways. 

Using  a  condition  necessary  for  irrotational  flow, 
a  simple  solution  was  obtained  for  the  flow  over 
round-crested  spillways.  Additional  assumptions 
were  that  the  streamline  curvature  varied  Linearly 
from  top  to  bottom  and  that  the  equipotential  nor- 
mals were  either  parabolic  or  cubic.  The  upper 
nappe  profiles  were  closely  fitted  by  cubic  equa- 
tions. The  resulting  approximate  theory  agrees 
well  with  experimental  results.  (Knapp-USGS) 
W72-04809 


CRITICAL-DEPTH  FLUMES  FOR  DETERMIN- 
ING FLOW  IN  CANALS  AND  NATURAL  CHAN- 
NELS, 

Agricultural  Research  Service,  Phoenix,  Ariz. 
J.  A.  Replogle. 

Transactions,  American  Society  of  Agricultural 
Engineers,  Vol  14,  No  3,  p  428-433,  436,  May-June 
1971.  3  fig,  9  tab,  16  ref. 

Descriptors:  'Flow,  Bibliographies,  'Water  mea- 
surement, 'Critical  depth,  'Flumes,  'Flow  mea- 
surement, Canals,  Hydraulic  design,  Laboratory 
tests. 
Identifiers:  'Critical  depth. 

Many  flow  measuring  flumes  cause  critical 
discharge  to  occur  in  a  region  of  curvilinear  flow. 
Flexibility  of  use  is  inhibited  because  discharge 
rates  in  these  flumes  generally  cannot  be  predicted 
by  conventional  theories,  but  require  a  laboratory 
rating  for  each  flume  size.  Critical-depth  flumes 
can  be  proportioned  so  that  the  flow  conditions 
can  be  determined  by  rigorous  mathematical  anal- 
ysis, and  the  flumes  designed  by  computer. 
Although  conformance  to  standard  sizes  is  un- 
necessary, 42  sizes  are  given  for  measuring 
discharges  for  7  standard  slip-formed  canal  sec- 
tions. The  flumes  are  designed  to  avoid  the  sub- 
merged-flow range.  Construction  criteria  are  not 
rigorous;  dimensional  accuracy  in  the  throat  sec- 
tion of  the  flume  should  approximate  that  desired 
in  the  resulting  discharge  rate,  while  all  other 
dimensions  can  be  plus  or  minus  10%.  Although 
other  measuring  devices  may  be  less  expensive, 
critical-depth  flumes  have  the  following  ad- 
vantages: (1)  low  obstruction  to  suspended  and 
bedload  solids,  (2)  experimental  calibration  is  not 
required,  and  (3)  sufficient  accuracy  for  most  ap- 
plications over  a  wide  range  of  discharges. 
(USBR) 
W72-04871 


A  METHOD  FOR  PREDICTING  PEAK  FLOWS 
FROM  SMALL  RURAL  VERMONT 

WATERSHEDS, 

Vermont  Univ.,   Burlington.  Dept.   of  Civil  En- 
gineering. 
George  T.  Tucker. 

MS  Thesis,  February  1971.  64  p,  11  fig,  8  tab  32 
ref.  OWRR  A-008-VT  (2). 

Descriptors:  'Peak  discharge,  'Vermont,  'Small 
watersheds,  'Forecasting,  'Watersheds  (Basins), 
'Regression    analysis,    Agricultural    watersheds, 
Discharge  (Water). 
Identifiers:  Partial  area. 

A  method  for  estimating  peak  flows  from  small 
rural  watersheds  is  developed  to  aid  the  designer 
in  sizing  hydraulic  structures.  Data  were  obtained 


from  the  Agricultural  Research  Service  in  Dan- 
ville, Vermont,  in  the  form  of  twenty-nine  single- 
peaked  hydrographs  and  two  rain  gage  records. 
Efforts  were  made  to  determine  what  percentage 
of  the  total  watershed  area  contributed  to  the 
direct  runoff  volume  of  the  storm  hydrograph.  A 
stepwise  multiple  regression  analysis  was  per- 
formed using  hydrologic  parameters  as  the  inde- 
pendent variables  and  partial  area  as  the  depen- 
dent variable.  The  resulting  equations  provided  a 
method  of  assessing  the  magnitude  of  the  partial 
area  that  contributes  to  the  peak  discharge  of  the 
storm  hydrograph.  Peak  discharges  were  deter- 
mined by  applying  ten  and  fifty-year  rainfall 
amounts  to  the  partial  areas  as  determined  from 
the  equations.  Equations  resulting  from  this  analy- 
sis provided  a  method  of  predicting  the  peak 
discharge  directly.  The  results  were  applied  to  the 
two  watersheds  studied  and  compared  to  a 
frequency  analysis  of  the  observed  annual  peaks. 
The  results  were  also  applied  to  a  small  rural 
watershed  in  southern  Vermont. 
W72-04897 


ANALYSIS  OF  TURBULENT  PD7E  FLOW, 

New  York  Univ.,  N.Y.  School  of  Engineering  and 

Science. 

G.  Kleinstein. 

Available  from  NTIS,  Springfield,  Va  22151  as 

AD-730  388  Price   $3.00  paper  copy;  95  cents 

microfiche.  New  York  University  Department  of 

Aeronautics  and  Astronautics  Report  NYU-AA- 

70-12,  June  1970.  19  p,  12  fig,  1  tab,  17  ref.  USAF 

Contract  AF-AFOSR-67-1062C. 

Descriptors:  'Pipe  flow,  'Turbulent  flow,  'Mathe- 
matical  studies,    'Model   studies,    'Forecasting, 
Velocity,   Shear   stress,    Energy,   Viscous   flow, 
Reynolds  number,  Flow  characteristics. 
Identifiers:  'Turbulent  pipe  flow. 

Turbulent  pipe  flow  was  considered  from  a 
phenomenological  point  of  view  dividing  the  flow 
into  three  regions:  the  wall  region,  the  core  region, 
and  the  overlap  region.  Utilizing  an  extension  of 
Millikan's  analysis  a  unified  eddy  viscosity  was 
developed  which  holds  everywhere  in  the  pipe. 
The  model  leads  to  good  prediction  of  mean 
velocity,  turbulent  shear,  turbulent  energy  produc- 
tion rate,  and  direct  viscous  dissipation  profiles  as 
measured  by  Laufer,  and  good  representation  of 
the  friction  law  for  a  wide  range  of  Reynolds  num- 
bers. (Woodard-USGS) 
W72-05050 
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CHOKING  AND  SUPERCAVITATING  VALVES, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

J.  P.  Tullis. 

Journal  of  Hydraulics  Division  American  Society 

of  Civil  Engineers,  Vol  97,  No  HY-12,  p  1931- 

1945,  December  1971.  9  fig,  10  ref. 

Descriptors:  'Valves,  'Flow  rates. 

Identifiers:    Supercavitation,    Choking,    Choking 

valves,  Supercavitating  valves. 

The  difference  between  choked  flow  and  super- 
cavitation in  valves  is  described,  and  guidelines 
are  given  for  determining  when  these  conditions 
will  occur  and  for  calculating  flow  rate  and  un- 
derstanding the  system  response  when  they  do  oc- 
cur. When  the  mean  pressure  immediately 
downstream  drops  to  vapor  pressure,  a  valve 
chokes.  Vibrations,  noise,  and  possible  erosion 
damage  reach  their  peak  intensity  near  choking. 
Data  are  presented  for  estimating  the  discharge 
and  pressure  at  which  choking  will  occur.  If 
downstream  pressure  is  further  reduced  after 
choking  occurs,  the  vapor  pocket  below  the  valve 
grows  and  fills  the  entire  pipe  for  a  considerable 
distance.  This  condition  is  called  supercavitation. 
Supercavitation  can  be  inferred  by  determining 
that  a  cavitation  parameter  (for  which  an  equation 
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is  given)  is  less  than  the  choking  conditions.  The 
length  of  the  vapor  pocket  cannot  be  accurately 
predicted.  Without  special  design  features,  it  is  not 
recommended  that  a  valve  be  allowed  to  operate 
for  extended  periods  in  supercavitation.  At  chok- 
ing flow,  there  is  a  high  potential  for  erosion 
damage,  and  operation  under  this  condition  is 
never  recommended.  (Mortland-Battelle) 
W72-04747 


INLAND  LAKE  DREDGING  EVALUATION. 

Strand  (John  A.)  and  Associates,  Inc.,  Madison, 
Wis. 

Wisconsin  Department  of  Natural  Resources, 
Madison,  Technical  Bulletin  No  46,  1970.  68  p,  11 
fig,  1  tab,  30  ref ,  append  A,  B. 

Descriptors:  *Dredging,  *Lakes,  Sediments,  Shal- 
low water,  Habitats,  Fish,  Wildlife,  Scenery, 
Costs,  Disposal,  Hydrologic  aspects.  Reparian 
land,  Erosion,  Bottom  sediments,  Excavation,  De- 
watering,  Institutions,  Economics,  Project 
planning,  State  governments,  Iowa,  Michigan, 
Wisconsin,  Water  resource  development, 
Mapping,  Methodology. 

Identifiers:  'Dredging  equipment,  'Lake  renewal, 
Sauerman  bucket,  Dry  land  excavation,  Un- 
derwater dredging,  Dustpan  dredge,  Cutterhead 
dredge,  Hydraulic  dredges. 

A  survey  was  conducted  of  49  relatively  small 
lake-dredging  projects  in  the  Great  Lakes  region 
inland  lakes  and  ponds  to  evaluate  various  con- 
siderations of  lake  dredging,  including  effect  on 
the  total  lake  environment.  Only  to  a  very  limited 
extent  has  present  scientific  and  technical 
knowledge  of  lakes  and  the  lake  environment  been 
applied  to  lake-dredging  projects  in  the  past,  thus 
complete  cost  data  are  difficult  to  obtain;  con- 
sequently only  a  general  estimate  is  offered. 
Disposal  sites  of  redged  sediments  are  critical  and 
additional  costs  may  be  incurred  due  to  obstruc- 
tions created  by  trees,  boulders,  and  refuse.  Pro- 
jects have  been  sponsored  by  state  and  local 
governments  but  many  local  governments  are  in- 
terested in  lake  renewal.  Procedures  are  suggested 
for  creation  of  property  owners'  associations  to  in- 
itiate improvement  programs.  Sediment  charac- 
teristics,, hydrological  aspects,  lake  mapping,  and 
bottom  sampling  are  reviewed.  Mechanical 
methods  of  sediment  removal  are  described  in 
detail  and  two  appendices  include  a  summary  of 
data  from  a  survey  of  lake  dredging  projects,  and  a 
sample  problem  showing  considerations  in  the 
selection  of  a  hydraulic  cutterhead  dredge.  (Jones- 
Wisconsin) 
W72-04778 


OIL  SPILL  CONTAINMENT  SYSTEMS. 

Federal  Water  Quality  Administration,   Edison, 

N.J.  Water  Quality  Lab. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-04826 


THE  RESPONSE  OF  SUBSTATION  BUS 
SYSTEMS  TO  SHORT  CIRCUIT  CONDITIONS: 
PART  I,  H,  IH, 

Shell  Development  Co.,  Emeryville,  Calif. 

J.  E.  Borhaug. 

Institution  of  Electrical  and  Electronic  Engineers 

Transactions,  Power  Applications  Systems,  Vol 

PAS-90,  No  4,  p  1698-1718,  July-Aug  1971.  24  fig, 

1  tab,  40  ref,  disc. 

Descriptors:  *Bus  (Electrical),  "Substations  (Elec- 
trical), Stress  analysis,  Mathematical  models,  Test 
procedures,  Magnetic  fields,  Dynamic  stability, 
Simulation,  Computer  models,  Electrical  insula- 
tors, Cantilevers,  Vibration  tests,  'Electrical 
design. 

Identifiers:  Deflection  measurement,  Computer- 
aided  design,  *Short  circuits. 

Four  proposed  methods  for  the  structural  design 
of  substation  bus  systems  to  withstand  short  cir- 


cuit loads  are  compared  for  a  single,  simple  ele- 
ment of  a  substation.  These  comparisons  showed 
that  the  continuous,  dynamic  design  method, 
which  treats  the  distributed  mass  of  each  element, 
is  more  reliable  than  methods  presently  used.  This 
method  also  provides  more  economical  alterna- 
tives for  renovating  existing  substations,  where 
use  of  the  traditional  static  method  often  results  in 
high  costs.  Routine  use  of  the  continuous  dynamic 
method  is  warranted  despite  its  computational 
complexity.  A  dynamic  analysis  of  bus  structures 
reacting  to  the  mechanical  forces  arising  from 
short  circuit  currents  has  been  developed  and  pro- 
grammed, for  numerical  solution  on  the  IBM  360 
computer,  and  for  use  in  the  design  of  substations. 
The  analysis  is  based  on  a  well  established,  con- 
tinuous method  for  describing  the  transverse 
vibration  of  slender  beams  having  distributed  mass 
and  elasticity,  and  treats  a  member  of  the  struc- 
tural configurations  commonly  encountered  in 
substations.  Comparisons  of  predicted  displace- 
ments with  published  values  from  tests  on  3  full- 
scale  structures  illustrate  the  success  of  this  analy- 
sis in  predicting  dynamic  behavior.  (USBR) 
W72-04862 


THE  VD3RATIONS  OF  TRANSMISSION  LINE 
CONDUCTOR  BUNDLES, 

Salvi   S.p.A.,   Milan  (Italy);   and   Politecnico  di 

Milano  (Italy). 

R.  Claren. 

Institution  of  Electrical  and  Electronic  Engineers 

Transactions,   Power  Application   Systems,   Vol 

PAS-90,  No  4,  p  1796-1814,  July-August  1971.  17 

fig,  2  illus,  9  tab,  3  chart,  14  ref. 

Descriptors:  "Transmission  lines.  Transmission 
(Electrical),  'Bundled  conductors,  'Aeolian  vibra- 
tion, 'Mathematical  analysis,  Foreign  research, 
Damping,  Stiffness,  Accuracy,  Oscillations, 
Wavelength,  Amplitude,  Harmonics,  'Vibration, 
Frequency,  Distortion  (Structural),  Electric  con- 
ductors. 

Identifiers:  Italy,  Dampers,  'Analytical  method, 
Eigenvalues,  'Spacers,  Lagrangian  equation. 

Vibrations  of  transmission  line  conductor  bundles 
are  studied.  The  response  of  bundled  conductors 
subjected  to  harmonic  exciting  forces  is  in- 
vestigated for  2-,  3-,  and  4-conductor  bundles. 
Spacer  characteristics,  expressed  by  the  spacer 
elastic  matrix,  impose  particular  types  of  natural 
modes.  Excessive  spacer  stiffness  causes  severe 
bending  strains  on  the  conductor  near  spacer 
clamps.  The  behavior  of  spacer-dampers  is 
analyzed  and  a  method  of  optimizing  their  charac- 
teristics is  given.  An  optimum  spacer  is  not 
defined;  however,  the  concepts  given  are  valid  for 
any  type  of  spacer.  (USBR) 
W72-04863 


INCREMENTAL  VOLTAGE  UPRATTNG  OF 
TRANSMISSION  LINES, 

Westinghouse  Electric  Corp.,  East  Pittsburgh,  Pa. 
D.  F.  Shankle. 

Institution  of  Electrical  and  Electronics  Engineers 
Transactions,  Power  Application  Systems,  Vol 
PAS-90,  No  4,  p  1791-1795,  July-Aug  1971.  3  fig,  2 
tab,  5  ref,  append. 

Descriptors:  'Transmission  lines,  Electrical 
design,  Economics,  Costs,  Right-of-way,  Power 
transformers,  Electrical  insulators,  Electrical 
equipment,  Circuit  breakers.  Electric  conductors, 
'Transmission  (Electrical),  Design  criteria,  Cost 
comparisons.  Transmission  towers. 
Identifiers:  'Transmission  capacity,  Radio  inter- 
ference, Switching  surges,  Flashover. 

Many  electric  utilities  face  the  problem  of  expand- 
ing transmission  systems  where  new  transmission 
line  rights-of-way  (ROW)  are  becoming  more 
costly  and  difficult  to  obtain.  The  alternative  of 
uprating  line  voltages  on  existing  ROW  to  increase 
transmission  capacity  is  reviewed  from  the  techni- 
cal and  economic  standpoints.  Costs  for  uprating 
an  existing  transmission  line  are  compared  with 


those  of  building  on  a  new  ROW.  The  broad  ranj 
of  ROW  costs  and  system  transmission  requir 
ments  may  make  voltage  uprating  of  existing  lin< 
economically  attractive.  An  in-depth  technical  at 
economic  analysis  using  actual  cost  and  desij 
data  is  required  before  deciding  to  uprate 
specific  line.  (USBR) 
W72-04864 


SINGLE-STAGE,  500  M  HIGH-HEAD  REVERJ 
BLE  PUMP-TURBINES  AND  GENERATOR-J 
OTORS  FOR  NUMAPPARA  POWER  STATION 

Hitachi  Ltd.,  Tokyo  (Japan).  Hitachi  Works. 
S.  Naganuma. 

Hitachi  Review,  Vol  20,  No  7,  p  286-293,  Ju 
1971.  8  p,  15  fig,  1  tab,  4  ref. 

Descriptors:  'Pump  turbines.  Model  tests,  Cavit 
tion,  Turbine  runners,  Efficiencies,  'Pump- 
storage. 

Identifiers:  Japan,  'Numappara  Power  Static 
Turbine  head  covers.  Generator-motors,  'Hi 
head,  'Reversible  turbines,  Turbine  efficienc 
Turbine  parts,  Thrust  bearings,  Spural  cases. 

The  world's  first  high-head,  large-capacity  pow< 
plant  at  the  Numappara  Power  Station,  Japan,  b 
a  combined  output  of  675,000  kw,  and  consists 
three  500-m  (1 ,650  ft)  net  head,  pump  turbine  un 
with  375-rpm  generator-motors.  The  powerpto 
scheme  and  problems  in  developing  these  hif 
head,  single-stage  units  are  described.  Each  pur 
turbine  is  designed  for  a  maximum  total  head 
528   m   (1,750  ft)   when   operating  as   a   pun 
Generator-motor  specifications,  including  data 
the  thrust  bearing  and  rotor  construction  are  givt 
The  starting  method  for  2  of  the  units  will  be 
pony  motors;  the  third  unit  will  be  started  in 
synchronous  starting  mode.  (USBR) 
W72-04867 


FIELD  TEST  RESULTS  ON  DIAGONAL-FLO 
TYPE  REVERSIBLE  PUMP-TURBINES  A?' 
GENERATOR-MOTORS  FOR  TAKANE  NO. 
POWER  STATION, 

Hitachi  Ltd.,  Tokyo  (Japan).  Hitachi  Works. 
H.  Inoue. 

Hitachi  Review,  Vol  20,  No  7,  p  268-275,  Jt 
1971.  14  fig,  2  tab,  6  ref. 

Descriptors:  'Pump  turbines,  Field  tests,  Mou 
tests,  Pumped  storage,  Load  rejection.  Vibratic 
Rotors,  Stators,  Electrical  equipment.  Therm 
expansion.  Hydraulic  machinery.  Machine  desifc 
Prototype  tests. 

Identifiers:  Japan,  'Reversible  turbines,  'Gene: 
tor-Motor,  High  head,  Turbine  efficienc 
Spinning  reserve.  Load  rejection. 

The  88,000-kw  (118,000-hp)  diagonal-flow  ty 
reversible  pump  turbines  at  Takane  No.  1  PowJ 
Station,  Japan,  are  the  largest  of  their  kind  in  U 
world.  The  generator-motors  are  also  the  largest, 
terms  of  thermal  capacity  of  damper  windic* 
because  reduced  voltage  starting  (about  3896)1 
used.  Field  tests  of  the  pump  turbine  units  a 
described.  Operating  characteristics  of  the  pro* 
type  units  are  compared  with  results  obtain 
from  previous  model  tests.  Turbine  load-re  jectil 
and  pump  input-rejection  characteristic  curves  a 
given.  Reduced  voltage  starting  in  the  pumpi: 
mode  is  accomplished  by  using  compressed  air  j 
depress  the  water  levellin  the  runner  section.  Sd 
cial  features  of  the  generatorOmotor  are  discuss* 
Precautions  used  during  installation  considei 
thermal  expansion  of  the  machine  during  operat 
conditions,  thereby  maintaining  a  gap  of  2-3 
between  the  rotating  and  stationary  parts  of  1 
pump  turbine.  (USBR) 
W72-04868 


REVERSIBLE    PUMP/TURBINES     FOR     RA 
COON  MOUNTAIN, 

Alhs-Chalmers  Corp.,  York,  Pa. 

H.  H.  Wirschal. 

Paper,  Allis-Chalmers,  1971.  1 1  p,  17  fig,  1 2  ref. 
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scriptors:  "Pumped  storage,  'Pump  turbines, 
iter  cooling,  'Underground  powerplants, 
draulic  machinery.  Electric  power  production, 
wer  transformers,  Hydraulic  models,  Per- 
mance  tests.  Model  tests,  Reservoir  storage, 
rbine  efficiency.  Electric  generators,  Cavita- 
i.  Rotors,  Stators. 

ntifiers:  'Generator-motors,  'Reversible  hir- 
es, Turbine  efficiency,  Specific  speed,  Tennes- 
Valley  Authority,  'Raccoon  Mountain  Plant. 

inessee  Valley  Authority's  Raccoon  Mountain 
ersible  pump  turbine  units  are  the  world's  most 
verful  pump  turbines  presently  being  manufac- 
ed  and  will  be  put  into  commercial  operation 
ing  1974.  Each  generator-motor  will  be  rated 
,000  kva,  0.90  power  factor  when  generating, 
I  540,000  hp,  1.0  power  factor  as  a  motor  for 
nping.  The  units  will  operate  at  300  rpm,  23,000 
ts.  The  plant  near  Chattanooga,  Tenn  will  be  a 
e  pumped  storate  installation  with  negligible 
ural  inflow  into  the  upper  reservoir.  The  reser- 
r  storage  capacity  of  36,000  acre-ft  will  provide 
ter  for  20  hrs  of  continuous  generation.  The  4 
gle-stage  Francis-type  reversible  units  and  as- 
iated  power  transformers  will  be  located  in  un- 
ground  caverns.  Pump  turbine  performance 
iracteristics,  design  data,  and  model  test  results 
presented.  Stator  coils  and  rotor  windings  of 
generator-motors  will  be  water  cooled.  A  static 
lverter  starting  system  which  can  be  switched 
m  unit  to  unit  will  be  used  for  starting  in  the 
nping  direction.  (USBR) 
'2-04874 


MPING  SLUDGE  LONG  DISTANCES, 

Iter  (Alexander)  Association,  New  York, 
r  primary  bibliographic  entry  see  Field  05D. 
'2-05013 


IXILIARY     SEWAGE     STORAGE     SYSTEM 
R  TEMPORARILY  STORING  SEWAGE, 

rojet-General  Corp.,  El  Monte,  Calif. 

r  primary  bibliographic  entry  see  Field  05D. 

'2-05022 


).  Soil  Mechanics 


IE  LOAD  MOVEMENT  BEHAVIOR  OF  LONG 

LES, 

effield  Univ.  (England). 

H.  Hanna,  and  R.  H.  S.  Tan. 

ureal  of  Materials,  Vol  6,  No  3,  p  532-554,  Sept 

71. 12  fig,  18  ref,  disc. 

iscriptors:  'Piles  (Foundations),  Loads 
(>rces),  'Pile  foundations,  Soil  mechanics,  Skin 
ction,  Stress,  Shear  stress,  Failure,  Compres- 
m  tests,  Uplift  resistance,  Model  tests,  'Foun- 
tions,  Soil  strength,  Pile  driving,  Residual 
ess,  Bibliographies. 

:  ntifiers:  Deep  footings,  Skin  friction,  Pile  tests, 
e  friction,  Stress-strain  curves,  Tension  tests. 

:liable  predictions  of  pile  movement  under  com- 
essive  or  tensile  forces  are  important.  A  reliable 
e  design  method  requires:  (1)  a  suitable  concep- 
al  model  of  the  pile  and  soil,  and  (2)  the  proper 
id-deformation  parameters  of  the  pile  and  soil, 
ifore  developing  a  theoretical  design  method, 
e  stresses  existing  at  the  soil-pile  interface  must 
carefully  examined.  The  interface  stresses 
ound  the  pile  are  affected  by  the  method  of 
acement,  previous  loading  history,  and  soil  con- 
lions.  Idealized  representations  of  the  interface 
:esses  developed  under  compressive  and  tensile 
ads  are  presented.  Several  tests  were  performed 
i  a  model  pile  2.55  cm  diameter  and  1.78  m  long, 
le  model  piles  were  placed  in  a  vertical  position 
id  then  sand  was  slowly  placed  beneath  and 
ound  the  pile.  To  vary  the  initial  interface  stress 
mdiuons,  2  methods  of  preparation  were  used: 
)  the  pile  top  was  held  fixed,  and  (2)  the  pile  was 
lowed  to  float.  The  test  load-movement  results 
lowed  that  the  load-movement  behavior  of  a  pile 
in  be  greatly  altered  by  relatively  minor  factors. 


Little  advancement  in  pile  analysis  is  likely  until 
stress  and  strain  conditions  in  both  the  pile  and  soil 
are  better  understood.  (USBR) 
W72-04872 

8G.  Materials 


EXPERIMENTAL  CATIONIC  ASPHALT  EMUL- 
SION GROUTING, 

Bureau  of  Reclamation,  Denver,  Colo. 
L.  R.  Gebhart. 

Paper,  American  Society  of  Civil  Engineers  Meet- 
ing on  Environmental  Engineering,  St  Louis,  Mo, 
Oct  1971. 16  p,  3  fig,  2  chart. 

Descriptors:  'Asphalt,  'Grouting,  Dams,  Emul- 
sions, Lime,  Grout  curtains,  Pumps,  'Leakage, 
•Cement  grouts,  Emulsions,  Powerplants,  Shear 
cracks,  Drains,  Catalysts,  Construction  methods, 
Construction  materials. 

Identifiers:  Asphalt  emulsions,  'Cationic  asphalt, 
Morrow  Point  Dam,  Colorado,  Morrow  Point 
Powerplant. 

As  the  reservoir  filled  behind  Morrow  Point  Dam, 
leakage  increased  around  the  limits  of  the  cement 
grout  curtain  on  the  left  abutment.  A  short 
distance  downstream,  leakage  into  the  un- 
derground powerplant  drainage  tunnel  reached  429 
gpm.  A  cationic  asphalt  emulsion  grout,  triggered 
with  a  hydrated  lime  slurry,  was  chosen  to  plug  the 
large  flowing  water  channels.  Several  types  of 
pumps  were  unsatisfactory  for  injecting  the 
asphalt  emulsion  into  NX-size  holes;  air-pres- 
surized tanks  were  more  effective.  Injection  of 
10,000  gal  of  asphalt  emulsion  reduced  leakage 
into  the  powerplant  drainage  tunnel  by  approxi- 
mately 65%.  The  long-term  effectiveness  of  the 
asphalt  emulsion  injection  was  difficult  to  evaluate 
because  the  reservoir  was  being  lowered  during 
the  injection  and  remained  low  until  after  the  ce- 
ment grouting.  7,823  sacks  of  cement  were  used  to 
grout  3,696  ft  of  EX-size  grout  hole.  Long  strings 
of  asphalt  ejected  from  holes  during  the  asphalt 
grouting  and  subsequent  cement  grouting,  in- 
dicated that  the  asphalt  residue  was  plastic  rather 
than  hard.  After  refilling  the  reservoir,  the  initial 
leakage  rate  of  429  gpm  had  been  reduced  to  37 
gpm.  (USBR) 
W72-04869 

81.  Fisheries  Engineering 


BOOM  APPLICATOR  FOR  AQUATIC  HERBI- 
CWES, 

Colorado  Cooperative  Fishery  Unit,  Fort  Collins. 
Don  T.  Weber,  and  Tom  G.  Powell. 
Progr  Fish-Cult.  33(2):  106.  Illus.  1971. 
Identifiers:    Applicator,    Aquatic    boom,    Herbi- 
cides. 

An  inexpensive,  portable  device  for  applying 
aquatic  herbicides  is  constructed  from  a  30-gal 
drum.  The  applicator  dispenses  an  8-ft-wide  swath 
of  herbicide. -Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-04707 


EFFECTS  OF  SALINITY  ON  THE  SURVIVAL 
AND  GROWTH  OF  PRE-SMOLT  COHO  SAL- 
MON (ONCORHYNCHUS  KISUTCH), 

Arizona  State  Univ.,  Tempe.  Dept.  of  Zoology. 
Robert  G.  Otto. 

J  Fish  Res  Bd  Can.  28  (3):  343-349.  1 971 .  Illus. 
Identifiers:  Coho,  Growth,  Management,  Oncor- 
hynchus-Kisutch,  Pre,  Salinity,  Salmon,  Smolt, 
Survival,  Tool. 

Salinity  tolerance  of  juvenile  O.  kisutch  increased 
markedly  during  the  period  from  approximately  1 
1/2  mo.  after  emergence  from  the  gravel  to  the 
onset  of  the  smolt  transformation,  except  for  a 
decline  in  the  fall.  In  Jan.,  salinity  tolerance  ceased 
to  limit  dispersal  to  the  sea.  The  limiting  effects  of 


high  salinities  on  survival  were  less  for  larger  fish 
than  for  smaller  individuals  and  were  substantially 
reduced  by  a  period  of  exposure  to  dilute  salini- 
ties. Growth  rate,  food  intake,  and  gross  food  con- 
version efficiency  had  the  highest  values  at  salini- 
ties of  5-10  ppt  throughout  the  pre-smolt  period. 
The  results  are  discussed  in  relation  to  the  feasi- 
bility of  using  saltwater  impoundments  as  a 
management  tool  in  increasing  coho  production.- 
Copyright  1971,  Biological  Abstracts  Inc. 
W72-04775 


CONSIDERATIONS  FOR  CONVENTIONAL 
TROUT  HATCHERY  DESIGN  AND  CON- 
STRUCTION IN  PENNSYLVANIA, 

Pennsylvania     Fish     Commission,     Bellefonte. 

Benner  Spring  Fisheries  Research  Station. 

Keen  Buss,  and  Edward  R.  Miller. 

Progr  Fish-Cult.  33  (2):  86-94. 1971. 

Identifiers:  Construction,  Conventional,  Design, 

Hatchery,  Mechanization,  Pennsylvania,  Trout, 

USA. 

A  discussion  of  water  supply,  hatchery  design, 
aeration  requirements,  and  water  characteristics 
as  factors  to  consider  in  reducing  hatchery  costs, 
increasing  trout  production,  and  eliminating  a 
large  percentage  of  labor  by  making  mechaniza- 
tion feasible  and  possible.-Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-04934 


CHONDROCOCCUS  COLUMNARIS  DISEASE 
OF  FISHES:  INFLUENCE  OF  COLUMBIA 
RIVER  FISH  LADDERS, 

Battelle  Memorial  Inst.,  Richland,  Wash. 
For  primary  bibliographic  entry  see  Field  05B. 
W72-04959 


09.  MANPOWER,  GRANTS 
AND  FACILITIES 

9A.  Education  (Extramural) 


A  COMPUTERIZED  EDUCATIONAL  PRO- 
GRAM FOR  THE  APPLICATION  OF  THE 
MANAGEMENT  SCIENCES  TO  WATER 
RESOURCE  MANAGEMENT, 

Massachusetts  Univ.,  Amherst.  Water  Resources 

Research  Center. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-05088 

10.  SCIENTIFIC  AND 
TECHNICAL  INFORMATION 


THE  IMPACT  OF  VARIOUS  HEAVY  METALS 
ON  THE  AQUATIC  ENVTRONMENT, 

Environmental  Protection  Agency,  Denver,  Colo. 

Water  Quality  Office. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-04792 


OXYTETRACYCLINE   IN   FISH   CULTURE:    A 
REVIEW, 

Bureau  of  Sport  Fisheries  and  Wildlife,  Kear- 
ney sville,  W.  Va. 

For  primary  bibliographic  entry  see  Field  05C. 
W72-04933 


ANAEROBIC  DIGESTION  H.  THE  CHARAC- 
TERIZATION AND  CONTROL  OF  ANAEROBIC 
DIGESTION, 

National  Institute  for  Water  Research,  Pretoria 

(South  Africa). 

For  primary  bibliographic  entry  see  Field  05D. 
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Field  10— SCIENTIFIC  AND  TECHNICAL  INFORMATION 


BIBLIOGRAPHY     OF     PRODUCTS    DERIVED 
FROM  AQUATIC  ORGANISMS. 

Coastal  Plains  Center  for  Marine  Development 

Services,  Wilmington,  N.C. 

For  primary  bibliographic  entry  see  Field  05D. 
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BIBLIOGRAPHY  OF  AQUACULTURE. 

Coastal  Plains  Center  for  Marine  Development 

Services,  Wilmington,  N.C. 

For  primary  bibliographic  entry  see  Field  05C. 
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ANNALES  D'HYDROBIOLOGDJ. 

Institut  National  de  la  Recherche  Agronomique: 
149,  rue  de  Grenelle,  Paris-7. 

Identifiers:  Annals,  Cyprinid,  Hydrobiology,  Jour- 
nal, Microbiology,  New,  Poeciliid,  Salmo-Gaird- 
neri. 

The  issues  of  the  journal  Recherches  d'- 
Hydrobiologie  continentale  (Research  on  Con- 
tinental Hydrobiology),  which  started  in  1969, 
were  temporarily  irregular,  but  will  now  appear 


every  6  mo.  under  the  tital  Annates  c 
Hydrobiologie  (Annals  of  Hydrobiology).  Public 
tion  every  3  mo.  is  planned  for  the  near  futu 
because  of  the  interest  shown  by  both  French  ai 
foreign  authors  and  readers.  Vol.  1 ,  No.  1  contai 
5  reports  on  various  aspects  of  the  hydrobiology 
cyprinids,  poeciliids,  Salmo  gairdneri  Richardso 
and  guppies.  It  also  contains  a  paper  on  t 
development  of  physicochemical  and  microbiolc 
ical  characteristics  preceding  summer  stagnate 
in  a  reservoir. -Copyright  1971,  Biological  A 
stracts,  Inc. 
W72-05251 


90 


SUBJECT  INDEX 


INDANCE  RATIO 

ydrogen     Isotope     Ratios     in     a     Recycling 

fstem, 

72-04967  5D 

;IDENTS 

idustrial  Spill  Control  and  Pollution  Incident 

revention, 

72-05017  5G 

:limatization 

uai  Substrate  Utilization  by  Activated  Sludge 

icro  flora, 

'72-04990  5D 

iscussion    of    'Toxic    Effects    of    Ammonia 

itrogen  in  High  Rate  Digestion', 

'72-05016  5D 

:OMMODATION 

olitical    and     Social    Accommodation:     The 
olitical  Process  and  Environmental  Preserva- 


72-05083 


6E 


B)  MINE  WATER 

ost  of  Reclamation  and  Mine  Drainage  Abate- 

lent-Elkins  Demonstration  Project, 

,72-05146  5G 

LDIC  SOILS 

he    Amelioration    of    Gley    and    Pseudogley 

oils, 

/72-04899  2G 

nVATED  CARBON 

Ivaluation  Criteria  for  Granular  Activated  Car- 

ons, 

^72-04977  5D 

TIVATED  SLUDGE 

)perational  Stability  of  the  Extended  Aeration 

'rocess, 

V72-04784  5D 

Jse    of     14C -Glucose     to     Study     Substrate 

lemoval  by  Activated  Sludge, 

V72-O4970  5D 

)esign  and  Operation  of  an  Extended  Aeration 

iant, 

V72-04973  5D 

Operation   of   Conventional   Activated   Sludge 

or  Maximum  Phosphorus  Removal, 

V72-04978  5D 

dentification  of  Filamentous  Microorganisms 

n  Activated  Sludge, 

V72-04984  5B 

)ual  Substrate  Utilization  by  Activated  Sludge 

Microflora, 

iV72-04990  5D 

Jecent  Experiences  in  Plant-Scale  Application 

)f  the  Settling  Tube  Concept, 

W72-04991  5D 

Phosphorus  Removal  by  Luxury  Uptake, 
W72-05011  5D 

:TIVITY  COEFFICIENTS 

Potassium  Fluoride  -  A  Reference  Standard  for 

Fluoride  Ion  Activity, 

W72-04741  5A 

HPOSE  TISSUE 

Accumulations  of  Certain  Pesticides  in  Adipose 

Tissues  and  Performance  of  Angus,  Hereford, 

and    Holstein    Steers    Fed    Apple    Processing 

Wastes, 

W72-04992  5D 


ADMINISTRATION 

Public  Participation  and  Environmental  Quali- 
ty. 
W72-04839  6A 

ADMINISTRATIVE  DECISIONS 

Administrative  Allocation  of  Water, 
W72-04786  6E 

Legal  Aspects  of  Water  Salvage, 

W72-05098  6E 

ADMINISTRATIVE  LAW 

Administrative  Allocation  of  Water, 
W72-04786  6E 

ADSORPTION 

Dieldrin  Levels  in  Fish  From  Iowa  Streams, 
W72-04739  5A 

Phosphate  Equilibria  on  Stream  Sediment  and 
Soil  in  a  Watershed  Draining  an  Agricultural 
Region, 

W72-04774  5C 

Evaluation  Criteria  for  Granular  Activated  Car- 
bons, 
W72-04977  5D 

Advanced   Organics  Removal   by   Pulsed   Ad- 
sorption Beds, 
W72-05005  5D 

ADSORPTION  CAPACITY 

Evaluation  Criteria  for  Granular  Activated  Car- 
bons, 
W72-04977  5D 

AEOLIAN  VIBRATION 

The  Vibrations  of  Transmission  Line  Conduc- 
tor Bundles, 
W72-04863  8C 

AERATION 

Operational  Stability  of  the  Extended  Aeration 

Process, 

W72-04784  5D 

Design  and  Operation  of  an  Extended  Aeration 

Plant, 

W72-04973  5D 

Effect  of  Water  Table  Depth  and  Flooding  on 

Yield  of  Millet, 

W72-05124  2G 

AEROBIC  DIGESTION 

Operational  Stability  of  the  Extended  Aeration 

Process, 

W72-04784  5D 

AEROSOLS 

Coliform  Aerosols  Emitted  by  Sewage  Treat- 
ment Plants, 
W72-04711  5D 

AFFLUENCE 

Where  Will  All  the  People  Go.  How  Much  Will 
They  Dump  When  They  Get  There  -  Popula- 
tion Distribution,  Environmental  Damage,  and 
the  Quality  of  Life, 
W72-05123  6B 

AGARS 

Cultural  Estimation  of  Yeasts  on  Seaweeds, 
W72-04748  5A 

AGRICULTURE 

Agricultural    Pollution    of    the    Great    Lakes 

Basin. 

W72-04762  5B 


AIR  BARRIERS 
Oil  Spill  Containment  Systems. 
W72-04826 


5G 


Am  POLLUTION 

Coliform  Aerosols  Emitted  by  Sewage  Treat- 
ment Plants, 
W72-04711  5D 

Toughest  Air/Water  Rules  Met  by  New  Kraft 

Mill  at  Halsey,  Oregon, 

W72-04993  5D 

Odors,  Gases  and  Particulate  Matter  from  High 
Density  Poultry  Management  Systems  as  They 
Relate  to  Air  Pollution, 
W72-05067  5B 

The    Qualitative    Determination    of    the    Odor 

Quality  of  Chicken  Manure, 

W72-05068  5B 

The   Quantitative  Determination  of  the  Odor 

Strength  of  Chicken  Manure, 

W72-05069  5A 

Analyses  of  Gases  Encountered  in  a  Commer- 
cial Poultry  House, 
W72-05070  5A 

Gases  and  Odors  from  Undiluted  and  Diluted 

Chicken  Manure, 

W72-05071  5B 

Particulate  Matter, 

W72-05072  5A 

Soil  Filtration  to  Remove  Odors, 

W72-05073  5D 

Odor  Controls  by  Chemical  Treatment, 
W72-05074  5D 

AIR  TEMPERATURE 

Equilibrium  Temperatures  of  Water  Surfaces 
as  Related  to  Air  Temperature  and  Solar  Radia- 
tion, 
W72-05026  2B 

Spatial  Variation  of  Net  Radiation,  Albedo  and 

Surface  Temperature  of  Forests, 

W72-05079  2D 

ALBEDO 

Spatial  Variation  of  Net  Radiation,  Albedo  and 

Surface  Temperature  of  Forests, 

W72-05079  2D 

ALDRIN 

Dieldrin  Levels  in  Fish  From  Iowa  Streams, 

W72-04739  5A 

ALGAE 

Kinetics  of  Algal  Systems  in  Waste  Treatment-- 
Ammonia-Nitrogen  as  a  GrowthLimiting  Factor 
and  Other  Pertinent  Topics, 
W72-04787  5D 

Kinetics  of  Algal  Systems  in  Waste  Treatment- 
Phosphorus  as  a  Growth  Limiting  Factor, 
W72-04788  5D 

Kinetics  of  Algal  Systems  in  Waste  Treatment 

Field  Studies, 

W72-04789  5D 

Algal-Bacterial    Symbiosis    for    Removal    and 
Conservation  of  Wastewater  Nutrients, 
W72-04983  5D 


>•*? 


SU-1 


ALGICIDES 

ALGICIDES 

Biological   and   Bacteriological   Evaluation   of 
Pilot  Plant  Artificial  Recharge  Experiments, 
W72-05143  4B 

ALLUVIUM 

Qanat  Systems  in  Iran, 

W72-04849  4B 

ALTERNATIVES 

Planning  for  People,  Not  Buildings, 
W72-05133  6B 

ALUM 

Process  Evaluation-Phosphorus  Removal, 
W72-04979  5D 

AMMONIA 

Discussion    of    'Toxic    Effects    of    Ammonia 

Nitrogen  in  High  Rate  Digestion', 

W72-05016  5D 

The    Formation   of   Nitrate   from   Ammonium 

Nitrogen  in  Soils:  IV.  Use  of  the  Delay  and 

Maximum  Rate  Phases  for  Making  Quantitative 

Predictions, 

W72-05120  5B 

AMMONIA-NITROGEN 

Kinetics  of  Algal  Systems  in  Waste  Treatment- 
Ammonia-Nitrogen  as  a  GrowthLimiting  Factor 
and  Other  Pertinent  Topics, 
W72-04787  5D 

AMMONIUM  COMPOUNDS 

A  Comparison  of  Nitrogen  Losses  From  Urea 

and    Ammonium    Nitrate    in    Surface    Runoff 

Water, 

W72-05142  5B 

AMOEBIC  CYSTS 

Amoebic  Cysticidal  Properties  of  Halogens  in 

Water, 

W72-04746  5F 

AMOUNT  AND  TIMING 

Effect  of  Elimination  of  Vegetation  on  Stream 

Water  Quantity  and  Quality, 

W72-05076  3B 

ANAEROBIC  BACTERIA 

Isolation  and  Counting  of  Athiorhodaceae  with 

Membrane  Filters, 

W72-04743  5A 

Energy  Production  in  Anaerobic  Organisms, 
W72-05018  5D 

ANAEROBIC  CONDITIONS 

Energy  Production  in  Anaerobic  Organisms, 
W72-05018  5D 

ANAEROBIC  DIGESTION 

Anaerobic   Digestion  II.  The  Characterization 
and  Control  of  Anaerobic  Digestion, 
W72-04995  5D 

Influence     of     Temperature     on     Anaerobic 

Digestion, 

W72-05010  5D 

Discussion    of    'Toxic    Effects    of    Ammonia 

Nitrogen  in  High  Rate  Digestion", 

W72-05016  5D 

ANALOG  MODELS 

Progress  Report  on  the  Analog  Model  Study  of 
the  Magothy  Aquifer  in  the  Annapolis,  Mary- 
land Area. 
W72-04840  4B 


SUBJECT  INDEX 


ANALYTICAL  METHOD 

The  Vibrations  of  Transmission  Line  Conduc- 
tor Bundles, 
W72-04863  8C 

ANALYTICAL  TECHNIQUES 

The  Total  Organic  Carbon  Analyzer  and  Its  Ap- 
plication to  Water  Research, 
W72-05001  5  A 


ESCA-The  New  Spectroscopy, 
W72-05051 


2K 


ANEMOMETERS 

The  Chesapeake  Bay  Institute  Wave  Follower- 
Partll, 

W72-04818  7B 

ANIMAL  HUSBANDRY 

Bibliography  of  Products  Derived  from  Aquatic 

Organisms. 

W72-05086  5D 

ANIMAL  PATHOLOGY 

Histological  and  Hematological  Responses  of 

an  Estuarine  Teleost  to  Cadmium, 

W72-O4709  5C 

ANNAPOLIS  (MD) 

Progress  Report  on  the  Analog  Model  Study  of 
the  Magothy  Aquifer  in  the  Annapolis,  Mary- 
land Area. 
W72-04840  4B 

APPLE  PROCESSING  WASTES 

Accumulations  of  Certain  Pesticides  in  Adipose 

Tissues  and  Performance  of  Angus,  Hereford, 

and    Holstein    Steers    Fed    Apple    Processing 

Wastes, 

W72-04992  5D 


APPROACH 

The  Social  Context  of  Urban  Planning, 
W72-04758 


6B 


AQUACULTURE 

A  Survey  of  Alternate  Methods  for  Cooling 

Condenser  Discharge  Water,  Total  Community 

Considerations  in  the  Utilization  of  Rejected 

Heat, 

W72-04830  5D 


Bibliography  of  Aquaculture. 
W72-05087 


5C 


AQUATIC  ALGAE 

Formation    of    Phytoplankton    in    the    Bratsk 
Reservoir  (Formirovaniye  fitoplanktona  Brat- 
skogo  vodokhranilishcha), 
W72-04855  5C 

AQUATIC  ANIMALS 

A       Quantitative  Sampler       for       Aquatic 

Phytomacrofauna, 

W72-O4710  5  A 

Natural  Conditions   and   Aquatic   Life   of  the 
Bratsk    Reservoir   (Formirovaniye    prirodnykh 
usloviy  i  zhizni  Bratskogo  vodokhranilishcha). 
W72-04853  2H 

Formation  of  Zooplankton  in  the  Bratsk  Reser- 
voir During  the  First  Two  Years  of  Impound- 
ment, 1962-63  (Formirovaniye  zooplanktona  v 
pervyye  dva  goda  zapolneniya  Bratskogo 
vodokhranilishcha  (1962-1963  gg.)), 
W72-04857  2H 

Effects  of  Siltation  and  Coarser  Sediments  on 
Distribution  and  Abundance  of  Stream-Inhabit- 
ing Insects, 
W72-05024  5C 


AQUATIC  BACTERIA 

Natural  Conditions  and  Aquatic  Life  of  I 
Bratsk  Reservoir  (Formirovaniye  prirodny 
usloviy  i  zhizni  Bratskogo  vodokhranilishcha 
W72-04853 

Aquatic  Bacteria  in  the  Bratsk  Reservoir 
1965     (Bakterioplankton     Bratskogo     vodc 
hranilishcha  v  1965  g.), 
W72-04856 

Water  Quality  of  the  Bratsk  Reservoir  Dur 
the  First  Years  of  Impoundment,  1962 
(Sanitarnoye  sostoyaniye  Bratskogo  vodc 
hranilishcha  v  pervyye  gody  yego  zapolnen 
(1962-1964  gg.)), 
W72-04860 

AQUATIC  ENVIRONMENT 

The  Impact  of  Various  Heavy  Metals  on  t 

Aquatic  Environment, 

W72-04792 

AQUATIC  LD7E 

Natural  Conditions  and  Aquatic  Life  of  I 
Bratsk  Reservoir  (Formirovaniye  prirodn) 
usloviy  i  zhizni  Bratskogo  vodokhranilishcha 
W72-04853 

AQUATIC  MICROBIOLOGY 

Aquatic  Bacteria  in  the  Bratsk  Reservoir 
1965     (Bakterioplankton     Bratskogo     vod« 

hranilishcha  v  1965  g.), 
W72-04856 

Water  Quality  of  the  Bratsk  Reservoir  Dur 
the  First  Years  of  Impoundment,  1962 
(Sanitarnoye  sostoyaniye  Bratskogo  vod1 
hranilishcha  v  pervyye  gody  yego  zapolnen 
(1962-1964  gg.)), 
W72-04860 

AQUATIC  PLANTS 

The    Distribution    and    Net    Productivity 
Sublittoral         Populations         of         Attacl 
Macrophytic  Algae  in  an  Estuary  on  the  Atl 
tic  Coast  of  Spain, 
W72-04766 

Natural  Conditions  and  Aquatic   Life  of 
Bratsk    Reservoir   (Formirovaniye    prirodm 
usloviy  i  zhizni  Bratskogo  vodokhranilishcha 
W72-04853 

Formation    of    Phytoplankton    in    the    Bra. 
Reservoir  (Formirovaniye  fitoplanktona  Bi 
skogo  vodokhranilishcha), 
W72-04855 

Bibliography  of  Products  Derived  from  Aqu;: 

Organisms. 

W72-05086 

AQUATIC  POPULATIONS 

Population  Dynamics  of  Selected  Zooplanki 
in  Three  Oligotrophic  Oregon  Lakes, 
W72-04763 

AQUATIC  WEEDS 

Nutrient  Removal  by  Waterhyacinth, 
W72-04776 

AQUEOUS  SOLUTIONS 

Solubility  of  Barium  and  Strontium  Sulfate;! 

Strong  Electrolyte  Solutions, 

W72-04793 

Specific     Conductance     Model     for     NahJ 
Waters  and  Soil  Solutions  of  Limited  Saliii 
Levels, 
W72 -05053 


SU-2 


SUBJECT  INDEX 


BRATSK  RESERVOIR 


UICULTURE 

libliography  of  Aquaculture. 
V72-05087 


5C 


UIFER  CHARACTERISTICS 

Lesistivity  Soundings  in  the  Condroz  (Belgium) 
Vith  Schlumberger  and  Dipole  Arrays;  Appli- 
ation  to  Limestone  Aquifer  Evaluation, 
V72-04850  2F 

UIFERS 

"he  Use,  Abuse  and  Recovery  of  a  Glacial 
Igniter, 

V72-04802  5B 

•rogress  Report  on  the  Analog  Model  Study  of 
tie  Magothy  Aquifer  in  the  Annapolis,  Mary- 
ind  Area. 
V72-04840  4B 

Jroundwater  Law,  Management  and  Adminis- 

ration, 

V72-05101  6E 

EA  REDEVELOPMENT 

>opulation  Growth  in  Communities  in  Relation 

o  Water  Resources  Policy. 

V72-04785  6B 

JD  CLIMATES 

Mternative  Water  Policies  for  an  Arid  Region, 
V72-04892  6B 

[KANSAS 

ttydrologic  Data  for  Horseshoe  Lake,  Arkan- 
sas, and  Vicinity, 
W72-04822  7C 

tTESIAN  BASINS 

Hydrogeology  and  Hydrodynamics  of  Ground- 
water (Gidrogeologiya  i  gidrodinamika  podzem- 
nykh  vod), 
W72-04832  2F 

ITIFICIAL  PRECIPITATION 

Development  of  Cold  Cloud  Seeding  Technolo- 
gy for  Use  in  Precipitation  Management, 
W72-04836  3B 

ITIFICIAL  RECHARGE 

Artificial  Recharge  of  Aquifers  (Alimentation 

Artificielle  des  Nappes), 

W72-05044  4B 

Biological   and    Bacteriological    Evaluation    of 
Pilot  Plant  Artificial  Recharge  Experiments, 
W72-05143  4B 

5PHALT 

Experimental      Cationic      Asphalt      Emulsion 

Grouting, 

W72-04869  8G 

THIORHODACEAE 

Isolation  and  Counting  of  Athiorhodaceae  with 

Membrane  Filters, 

W72-04743  5A 

UTOMATION 

Cartridge  Magnetic  Tape  Incremental  Recorder 
for  Hydro-Meteorological  Data  Acquisition, 
W72-04848  7A 

XISYMMETRIC  INFILTRATION 

Finite  Difference   Solutions  of   Axisymmetric 

Infiltration  Through  Partially  Saturated  Porous 

Media, 

W72-04805  2G 


BACTERIA 

Survival  of  Coliform  Bacteria  in  Wastewater 

Treatment  Lagoons, 

W72-04976  5D 

Algal-Bacterial    Symbiosis    for    Removal    and 
Conservation  of  Wastewater  Nutrients, 
W72-04983  5D 

BACTERIOLOGY 

Water  Quality  of  the  Bratsk  Reservoir  During 
the  First  Years  of  Impoundment,  1962-64 
(Sanitamoye  sostoyaniye  Bratskogo  vodok- 
hranilishcha  v  pervyye  gody  yego  zapolneniya 
(1962-1964  gg.)), 
W72-04860  5C 

BALTIMORE 

Operation  of  Conventional  Activated   Sludge 
for  Maximum  Phosphorus  Removal, 
W72-04978  5D 

BAYS 

Volumetric,  Area],  and  Tidal  Statistics  of  The 
Chesapeake  Bay  Estuary  and  Its  Tributaries, 
W72-04838  2L 

BEACH  EROSION 

Wind  Stress  Criteria  in  Eolian  Sand  Transport, 
W72-05037  2J 

BEACHES 

Groundwater  Flow  in  a  Sandy  Tidal  Beach: 
Two-Dimensional  Finite  Element  Analysis, 
W72-05033  2F 

BENTHIC  FAUNA 

Comparison    of    Some    Species    Importance 
Values    and   Ordination   Techniques    Used   to 
Analyse  Benthic  Invertebrate  Communities, 
W72-04716  5A 

BENTHOS 

Comparison     of     Some     Species     Importance 
Values    and   Ordination   Techniques    Used   to 
Analyse  Benthic  Invertebrate  Communities, 
W72-04716  5  A 

BERING  SEA 

Effect  of  Upwelling,  Mixing,  and  High  Primary 
Productivity  on  C02  Concentrations  in  Surface 
Waters  of  the  Bering  Sea, 
W72-05038  2K 

BIOASSAY 

Kinetics  of  Algal  Systems  in  Waste  Treatment- 
Ammonia-Nitrogen  as  a  GrowthLimiting  Factor 
and  Other  Pertinent  Topics, 
W72-04787  5D 

BIOCHEMICAL  OXYGEN  DEMAND 

Analytical   Parameters    of   Petrochemical   and 

Refinery  Wastewaters, 

W72-05014  5D 

BIOCHEMISTRY 

Water  Quality  of  the  Bratsk  Reservoir  During 
the  First  Years  of  Impoundment,  1962-64 
(Sanitamoye  sostoyaniye  Bratskogo  vodok- 
hranilishcha  v  pervyye  gody  yego  zapolneniya 
(1962-1964  gg.)), 
W72-04860  5C 

Anaerobic  Digestion  II.  The  Characterization 
and  Control  of  Anaerobic  Digestion, 
W72-04995  5D 

BIODEGRADATION 

Biological      Treatment      of      Chlorophenolic 

Wastes. 

W72-04825  5D 


The  Economic  Feasibility  of  Treating  Textile 

Wastes  in  Municipal  Systems, 

W72-04989  5D 

BIOINDICATORS 

Coliform  Aerosols  Emitted  by  Sewage  Treat- 
ment Plants, 
W72-04711  5D 

Distribution  of  Blue-Green   Algal   Viruses   in 

Various  Types  of  Natural  Waters, 

W72-04736  5B 

Population  Dynamics  of  Selected  Zooplankton 
in  Three  Oligotrophic  Oregon  Lakes, 
W72-04763  5C 

BIOLOGICAL  LUXURY  UPTAKE 

Phosphorus  Removal  by  Luxury  Uptake, 
W72-05011  5D 

BIOLOGICAL  SAMPLING 

Guidelines:    Biological    Surveys    at    Proposed 

Heat  Discharge  Sites, 

W72-04828  5G 

BIOLOGICAL  TREATMENT 

Biological      Treatment      of      Chlorophenolic 

Wastes. 

W72-04825  5D 

BIORTHYMS 

Diurnal    Rhythms    in    Netplankton    and    Nan- 

noplankton  Assimilation  Ratios, 

W72-04770  5C 

BIRDS 

Residues  of  Polychlorobiphenyls  in  Biological 
Samples, 

W72-04754  5A 

BLOOD 

Histological  and  Hematological  Responses  of 

an  Estuarine  Teleost  to  Cadmium, 

W72-04709  5C 

BLUE-GREEN  ALGAL  VIRUSES 

Distribution   of   Blue-Green   Algal   Viruses   in 

Various  Types  of  Natural  Waters, 

W72-04736  5B 

BOOMS 

Oil  Spill  Containment  Systems. 

W72-04826  5G 


BOTTOM  SEDIMENTS 

A  Simplified  Tube  Bottom  Sampler, 

W72-04715 


7B 


BOTULISM 

Detection  of  Clostridium  Botulinum  Type  E  in 
Smoked  Fish, 

W72-04745  5A 

BOUNDARY  PROCESSES 

Advanced   Organics   Removal  by   Pulsed   Ad- 
sorption Beds, 
W72-05005  5D 

BRATSK  RESERVOIR 

Natural   Conditions  and   Aquatic   Life   of   the 
Bratsk   Reservoir   (Formirovaniye   prirodnykh 
usloviy  i  zhizni  Bratskogo  vodokhranilishcha). 
W72-04853  2H 

Seasonal  Meteorological  Conditions  in  the  Re- 
gion   of    the     Bratsk    Reservoir    (Sezonnyye 
meteorologjcheskiye   usloviya  v   rayone   Brat- 
skogo vodokhranilishcha), 
W72-04854  2H 


SU-3 


BRATSK  RESERVOIR 


SUBJECT  INDEX 


Formation    of    Phytoplankton    in    the    Bratsk 
Reservoir  (Formirovaniye  fitoplanktona  Brat- 
skogo  vodokhranilishcha), 
W72-04855  5C 

Aquatic   Bacteria  in  the  Bratsk  Reservoir  in 

1965     (Bakterioplankton  Bratskogo     vodok- 
hranilishcha v  1965  g.), 

W72-04856  2H 

Formation  of  Zooplankton  in  the  Bratsk  Reser- 
voir During  the  First  Two  Years  of  Impound- 
ment, 1962-63  (Formirovaniye  zooplanktona  v 
pervyye  dva  goda  zapolneniya  Bratskogo 
vodokhranilishcha  (1962-1963  gg.)). 
W72-04857  2H 

Fish  Population  and  Distribution  in  the  Oka 
River  Section   of  the   Bratsk   Reservoir  (Raz- 
meshcheniye    i    chislennost'    ryb    v    Okinskoy 
chasti  Bratskogo  vodokhranilishcha), 
W72-04858  2H 

Long-Term  Water-Quality  Characteristics  of 
the  Bratsk  Reservoir  and  Forecast  of  Organic 
Matter  Accumulation  (Mnogoletnyaya  kharak- 
teristika  formirovaniya  kachestva  vody  i  prog- 
noz  nakopleniya  organicheskogo  veshchestva  v 
Bratskom  vodok  hranilishche), 
W72-04859  5C 

Water  Quality  of  the  Bratsk  Reservoir  During 
the  First  Years  of  Impoundment,  1962-64 
(Sanitarnoye  sostoyaniye  Bratskogo  vodok- 
hranilishcha v  pervyye  gody  yego  zapolneniya 
(1962-1964  gg.)), 
W72-04860  5C 

BRITISH  COLUMBIA 

A  Geochemical  Drainage  Survey  and  Its  Impli- 
cations    for     Metallogenesis,     Central     Coast 
Mountains,  British  Columbia, 
W72-04798  2K 

BROMACIL 

Forest  Transpiration  Reduction  by  Clearcutting 

and  Chemical  Treatment, 

W72-05077  2D 

BUNDLED  CONDUCTORS 

The  Vibrations  of  Transmission  Line  Conduc- 
tor Bundles, 
W72-04863  8C 

BUS  (ELECTRICAL) 

The   Response  of  Substation  Bus  Systems  to 
Short  Circuit  Conditions:  Part  I,  II,  HI, 
W72-04862  8C 


BY-PRODUCTS 

Dead  Bird  Disposal  by  Rendering, 
W72-05055 


5E 


CADDISFLIES 

Life  Histories  and  Drifting  of  Three  Species  of 

Limnephilidae  (Trichoptera), 

W72-04714  5A 

CADMIUM 

Histological  and  Hematological   Responses  of 

an  Estuarine  Teleost  to  Cadmium, 

W72-04709  5C 


Trace  Element  Removals  in  Advanced  Waste- 
water Treatment  Processes, 
W72-04972  5D 

CALIBRATIONS 

Potassium  Fluoride  -  A  Reference  Standard  for 

Fluoride  Ion  Activity, 

W72-04741  5  A 

CALIFORNIA 

Morphogenesis  of  Granitic  Boulder  Slopes  in 

the  Mojave  Desert,  California, 

W72-04813  2J 

Estimated  Subsidence  in  the  Raymond  Basin, 

Los  Angeles  County,  California,  for  a  Postu- 
lated Water-Level  Lowering,  1970-2020, 

W72-04823  4B 

Water  Chemistry  of  the  Santa  Clara  Valley, 

California, 

W72-04835  2K 

Descriptions     and     Chemical     Analyses     for 
Selected  Wells  in  the  Dos  Palos-Kettleman  City 
area,  San  Joaquin  Valley,  California, 
W72-04843  2K 

The  Mill  River  and  Its  Floodplain  in  Northamp- 
ton and  Williamsburg,  Mass.:  A  Study  of  the 
Vascular  Plant  Flora,  Vegetation,  and  the 
Presence  of  the  Bacterial  Family  Pseudomona- 
daceae  in  Relation  to  Patterns  of  Land  Us  e, 
W72-05092  5C 


CANOPY 

New  Landmark  in  the  White  Mountains, 
W72 -05080 


2A 


Metals  Focus  Shifts  to  Cadmium. 
W72-04727 


5B 


The  Impact  of  Various  Heavy  Metals  on  the 

Aquatic  Environment, 

W72-04792  5B 


CARBON 

The  Growth  of  Pores  in  Graphitized  Carbon 

Reacted  with  Carbon  Dioxide, 

W72-04704  5D 

ABCs  of  Cultural  Eutrophication  and  Its  Con- 
trol. Part  I-Cultural  Changes, 
W72-04769  5C 

CARBON  DIOXIDE 

Nutrients  and  Carbon  Dioxide  in  the  Columbia 

River, 

W72-04974  5B 

Effect  of  Upwelling,  Mixing,  and  High  Primary 
Productivity  on  C02  Concentrations  in  Surface 
Waters  of  the  Bering  Sea, 
W72-05038  2K 

CATION  ADSORPTION 

Cation   Adsorption  in  One-Dimensional  Flow 
Through  Soils:  A  Numerical  Solution, 
W72-05031  2G 

CATION  EXCHANGE 

Cation   Exchange   Selectivity   of   Some   Clay- 
Sized  Minerals  and  Soil  Materials, 
W72-05127  2K 

CATIONIC  ASPHALT 

Experimental      Cationic      Asphalt      Emulsion 

Grouting, 

W72-04869  8G 

CATTLE 

Dried  Poultry  Waste  as  a  Protein  Source  for 

Feedlot  Cattle, 

W72-05064  5E 

CEMENT  GROUTS 

Experimental      Cationic      Asphalt      Emulsion 

Grouting, 

W72-04869  8G 


CHELATES 

Determination  of  Nitrilotriacetic  Acid  by  Hig 
Speed  Ion  Exchange  Chromatography, 
W72-04901  5 

CHELATION 

Removal  of  Trace  Metals  From  Marine  Cultu 

Media, 

W72-04708  5 

CHEMICAL  ANALYSIS 

Solubility  of  Barium  and  Strontium  Sulfates 

Strong  Electrolyte  Solutions, 

W72-04793  i 

Records  of  Wells,  Drillers'  Logs,  and  Chemic 
Analysis  of  Ground  Water  in  Galveston  Cou 
ty,  Texas  1952-1970, 
W72-04795  < 

Descriptions  and  Chemical  Analyses  f 
Selected  Wells  in  the  Dos  Palos-Kettleman  Ci 
area,  San  Joaquin  Valley,  California, 

W72-04843  2 

ESCA-The  New  Spectroscopy, 

W72-05051  2 

CHEMICAL  OXYGEN  DEMAND 

Analytical   Parameters   of   Petrochemical  at 

Refinery  Wastewaters, 

W72-O5014 

CHEMICAL  REACTIONS 

Recurrence  Relations  for  First  Order  Seque 
tial  Reactions  in  Natural  Waters, 
W72-05027  ! 

CHEMICAL  TREATMENT 

Odor  Controls  by  Chemical  Treatment, 

W72-05074 

CHEMOSTATIC  CONTINUOUS  CULTURES 

Kinetics  of  Algal  Systems  in  Waste  Treatmen 
Phosphorus  as  a  Growth  Limiting  Factor, 
W72-04788  <- 

CHESAPEAKE  BAY 

Volumetric,  Areal,  and  Tidal  Statistics  of  Ti 
Chesapeake  Bay  Estuary  and  Its  Tributaries, 
W72-04838 

CHESAPEAKE  BAY  TRIBUTARIES 

Volumetric,  Areal,  and  Tidal  Statistics  of  T 
Chesapeake  Bay  Estuary  and  Its  Tributaries, 
W72-04838  : 

CHICKENS 

Dead  Bird  Disposal  by  Rendering, 
W72-05055 

CHLORELLA 

Kinetics  of  Algal  Systems  in  Waste  Treatmen 
Phosphorus  as  a  Growth  Limiting  Factor, 
W72-04788 

CHLORINATED  HYDROCARBON  PESTICIDI 

Pesticide    Residues,    Infrared    and    Ultraviol 
Spectra  of  Seventy-Six  Pesticides, 
W72-04738 

Chlorinated  Hydrocarbon  Pesticides  in  Io\ 
Rivers, 

W72-04753  '■ 

CHLOROPHENOLS 

Biological      Treatment      of      Chloropheno 

Wastes. 

W72-04825  '■ 

CHLOROPHYLL  A 

Primary  Production  and  Chlorophyll  a  Conte 
of  Nanoplankton  in  a  Eutrophic  Lake. 
W72-04717 


SU-4 


SUBJECT  INDEX 


COOLING  WATER 


ROMATOGRAPHY 

^termination  of  Nilrilotriacetic  Acid  by  High- 
Speed  Ion  Exchange  Chromatography, 
V72-04901  5A 

ROMIUM 

"race  Element  Removals  in  Advanced  Waste- 
water Treatment  Processes, 
V72-04972  5D 

IBS 

tainfall  and  Run-off  from  an  Industrial  Area  in 

Nairobi,  Kenya, 

V72-04837  4C 


tunoff  from  Impervious  Surfaces, 
V72-04844 


4C 


iffects  of  Urbanization  on  Storm  Water  Ru- 
off  Quality:  A  Limited  Experiment,  Naismith 
>itch,  Lawrence,  Kansas, 
V72-05035  4C 


rY  PLANNING 

'he  Social  Context  of  Urban  Planning, 

V72-04758 


6B 


Community  Decision  Behavior:  The  Culture  of 

'tanning, 

V72-04760  6A 

'opulation  Growth  in  Communities  in  Relation 

o  Water  Resources  Policy. 

V72-04785  6B 

:orecasting  Planning, 

V72-05082  6B 

Manning  for  People,  Not  Buildings, 

V72-05133  6B 

ARIFICATION 

lecent  Experiences  in  Plant-Scale  Application 

if  the  Settling  Tube  Concept, 

V72-04991  5D 

AYS 

Complexes  of  Halloysite  with  Organic  Com- 

>ounds, 

V72-05043  2K 

EAR-CUTTING 

Effect  of  Elimination  of  Vegetation  on  Stream 

Water  Quantity  and  Quality, 

V72-05076  3B 

'orest  Transpiration  Reduction  by  Clearcutting 

ind  Chemical  Treatment, 

IV72-05077  2D 

Changes   in    Snowmelt   Runoff   After    Forest 
Clearing  on  a  New  England  Watershed, 
W72-05078  4A 

Mew  Landmark  in  the  White  Mountains, 
W72-05080  2A 

EAR  WATER  RESERVOIRS 

Butrophication  of  Small  Reservoirs  in  the  Great 

Plains, 

W72-04761  5C 

.OSTRIDIUM 

Effects  of  Sodium  Chloride  on  Outgrowth  and 
roxin    Production    of    Clostridium    botulinum 
type  E  in  cod  Homogenates, 
W72-04737  5C 

Detection  of  Clostridium  Botulinum  Type  E  in 

Smoked  Fish, 

W72-04745  5A 


CLOUD  SEEDING 

Development  of  Cold  Cloud  Seeding  Technolo- 
gy for  Use  in  Precipitation  Management, 
W72-04836  3B 

Hydrometeorology    in    Precipitation    Manage- 
ment, 
W72-04866  6B 

COAGULATION 

Microstraining  Paper  Mill  Wastewater, 
W72-04996  5D 

COAL  MINES 

Cost  of  Reclamation  and  Mine  Drainage  Abate- 
ment-Elkins  Demonstration  Project, 
W72-05146  5G 

COASTS 

Coastal  Sedimentation  of  Southeastern  Lake 

Michigan,  Field  Trip  Guidebook, 

W72-04807  2J 

COD 

Effects  of  Sodium  Chloride  on  Outgrowth  and 
Toxin    Production    of   Clostridium   botulinum 
Type  E  in  cod  Homogenates, 
W72-04737  5C 

COLDTORMS 

Survival  of  Coliform  Bacteria  in  Wastewater 

Treatment  Lagoons, 

W72-04976  5D 

Bacterial  Counts  of  a  Section  of  the  Red  River 

-  Summer,  1970, 

W72-05056  5A 

COLORADO 

Water  Quality  Office. 

W72-04791  5C 

Methods  of  Geologic  Evaluation  of  Pollution 

Potential  at  Mountain  Homesites, 

W72-04803  5B 

Hydrologic    Data   for   the    San    Luis    Valley, 

Colorado, 

W72-05025  7C 

COLORADO  RIVER 

Space-Time  Sampling  of  Ecological  Systems, 
W72-04779  6A 

COLORADO  RIVER  BASIN  PROJECT  ACT 

A  National  Policy  for  Western  Water  Develop- 
ment, 
W72-04895  6B 

COLORADO  RIVER  PILOT  PROJECT 

Hydrometeorology    in    Precipitation    Manage- 
ment, 
W72-04866  6B 

COLORIMETRY 

Methods  for  Chemical  Analysis  of  Water  and 

Wastes,  1971. 

W72-04735  5A 

COLUMBIA  RIVER 

Nutrients  and  Carbon  Dioxide  in  the  Columbia 

River, 

W72-04974  5B 

COMBINED  SEWER  OVERFLOW 

Microstraining  of  Combined  Sewer  Overflows, 
W72-04971  5D 

COMBINED  SEWER  OVERFLOWS 

Demonstration  of  Rotary  Screening  for  Com- 
bined Sewer  Overflows. 
W72-04827  5D 


COMBINED  TREATMENT 

Biological      Treatment      of      Chlorophenolic 

Wastes. 

W72-04825  5D 

COMBUSTION 

The  Total  Organic  Carbon  Analyzer  and  Its  Ap- 
plication to  Water  Research, 
W72-05001  5A 

COMMUNICATION 

Environmental  Policy:  Public  Participation  and 

the  Open  Information  System, 

W72-05132  6E 

COMMUNITY  DECISION  BEHAVIOR 

Community  Decision  Behavior:  The  Culture  of 

Planning, 

W72-04760  6A 

COMMUNITY  DEVELOPMENT 

Population  Growth  in  Communities  in  Relation 

to  Water  Resources  Policy. 

W72-04785  6B 

COMPUTER  MODEL 

Numerical  Modeling  of  Unsaturated  Ground- 
water Flow  Including  Effects  of  Evapotrans- 
piration, 
W72-05089  2G 

COMPUTER  PROGRAMS 

Hymo,    A   Problem-Oriented   Computer   Lan- 
guage for  Building  Hydrologic  Models, 
W72-05028  7C 

A  Computerized  Educational  Program  for  the 
Application  of  the  Management   Sciences   to 
Water  Resource  Management, 
W72-05088  7C 

CONCENTRATION 

Hydrogen     Isotope     Ratios     in     a     Recycling 

System, 

W72-04967  5D 

CONDUCTIVITY 

Specific     Conductance     Model     for     Natural 
Waters  and  Soil  Solutions  of  Limited  Salinity 
Levels, 
W72-05053 


CONGRESS 

Environmental  Policy  and  the  Congress, 
W72-05118 

CONJUNCTDTE  MANAGEMENT 

Administrative  Allocation  of  Water, 
W72-04786 


2G 


6E 


6E 


CONTAINMENT  SYSTEMS 

Industrial  Spill  Control  and  Pollution  Incident 

Prevention, 

W72-05017  5G 

COOLING 

Research   on    Dry-Type    Cooling   Towers    for 
Thermal  Electric  Generation:  Part  I, 
W72-04829  5D 

COOLING  PONDS 

An   Engineering-Economic   Study   of   Cooling 

Pond  Performance. 

W72-04831  5D 

COOLING  WATER 

An   Engineering-Economic    Study   of   Cooling 

Pond  Performance. 

W72-04831  5D 


SU-5 


COORDINATION 


SUBJECT  INDEX 


COORDINATION 

A  Look  Ahead  in  Planning  Coordination  and 
Policy  Making, 
*      W72-04884  6B 

COPEPODS 

Advances  in  the  Continuous  Culture  of  Plank- 
tonic  Copepods, 
W72-04900  5A 

COPPER 

The  Impact  of  Various  Heavy  Metals  on  the 

Aquatic  Environment, 

W72-04792  5B 

CORE  DRILLING 

A  Simplified  Tube  Bottom  Sampler, 
W72-04715  7B 

CORRELATION  ANALYSIS 

Analytical    Parameters    of    Petrochemical    and 

Refinery  Wastewaters, 

W72-05014  5D 

COST  ANALYSIS 

The  Economic  Feasibility  of  Treating  Textile 

Wastes  in  Municipal  Systems, 

W72-04989  5D 

COST-BENEFIT  ANALYSIS 

Strategies  for  Control  of  Man-Made  Eutrophi- 

cation, 

W72-04734  5D 

The    Third    Western    Interstate    Water    Con- 
ference of  Colorado  State  University, 
W72-04886  6B 

COSTS 

Water  Resources  Planning, 

W72-04885  6B 

Information  Requirement  for  Socio-Ecological 

Models, 

W72-05119  6A 

CRACKING 

Soil-Desiccation    Features    in    South    Dakota 

Depressions, 

W72-04812  2G 

CREEP 

The  Measurement  of  Small  Soil  Displacements 

on  a  Dutch  Hillslope, 

W72-05040  2G 

CRITICAL  DEPTH 

Critical-Depth  Flumes  for  Determining  Flow  in 

Canals  and  Natural  Channels, 

W72-04871  8B 

CRUSTACEANS 

Bibliography  of  Aquaculture. 

W72-05087  5C 

CULTURES 

Isolation  and  Counting  of  Athiorhodaceae  with 

Membrane  Filters, 

W72-04743  5A 

Cultural  Estimation  of  Yeasts  on  Seaweeds, 
W72-04748  5A 

Advances  in  the  Continuous  Culture  of  Plank- 
tonic  Copepods, 
W72-04900  5A 

CUMULATIVE  FLOW 

Changes    in    Snowmelt    Runoff   After   Forest 
Clearing  on  a  New  England  Watershed, 
W72-05078  4A 


CURRENT  METERS 

Results  of  a  Field  Study  Using  the  3-Axis  Dop- 

pler  Shift  Current  Meter, 

W72-04817  2L 

CYANOPHYTA 

Distribution   of   Blue-Green   Algal   Viruses  in 

Various  Types  of  Natural  Waters , 

W72-04736  5B 

CYCLES 

An  Artificial  Alteration  of  the  Seasonal  Cycle 
of  the  Plankton  Diatom  Melosira  Italica  Subsp 
Subarctica  in  an  English  Lake, 
W72-04765  5C 

CYSTICIDES 

Amoebic  Cysticidal  Properties  of  Halogens  in 

Water, 

W72-04746  5F 

DAMS 

Floods  on  Yahara  River,  Lake  Kegonsa  Dam  to 
County  Line,  Dane  County,  Wisconsin, 
W72-04815  4A 

DATA  COLLECTION 

Guidelines:    Biological    Surveys    at    Proposed 

Heat  Discharge  Sites. 

W72-04828  5G 

Records  of  Wells,  Springs,  and  Test  Borings, 
Chemical  Analyses  of  Water,  Sediment 
Analyses,  Standard  Streamflow  Data  Summa- 
ries, and  Selected  Drillers'  Logs  From  The  Lit- 
tle Kanawha  River  Basin  in  West  Virginia, 
W72-04841  7C 

DATA  COLLECTIONS 

Development  of  a  Procedure  for  Determining 

Spacial  and  Time  Variations  of  Precipitation  in 

Venezuela, 

W72-04804  2B 

Thermal  Mapping  of  Selected  Sites  in  the  Lake 

Kinneret  Region, 

W72-04811  7B 

The  Chesapeake  Bay  Institute  Wave  Follower- 
Part  n, 

W72-04818  7B 

Hydrologic  Data  for  Horseshoe  Lake,  Arkan- 
sas, and  Vicinity, 
W72-04822  7C 

Cartridge  Magnetic  Tape  Incremental  Recorder 
for  Hydro-Meteorological  Data  Acquisition, 

W72-04848  7A 

Some  Results  of  Hydromteorological  Research 
Work  Carried  Out  in  The  Experimental  Basins 
of    the    Meteorological    Service    of    German 
Democratic  Republic, 
W72-05046  2A 

Water  Resources   Data  for  Wisconsin,   1969: 
Part   1.    Surface   Water  Records,   and   Part   2. 
Water  Quality  Records. 
W72-05094  7C 

Precipitation    Data    and    Analysis- Volume    I, 
Venezuelan   International   Meteorological   and 
Hydrological  Experiment  (VIMHEX)  Hydrolo- 
gy Report, 
W72-05095  7C 

Streamflow,       Groundwater       and       Ground 
Response  Data-Volume  H,  Venezuelan  Inter- 
national Meteorological  and  Hydrological  Ex- 
periment (VIMHEX)  Hydrology  Report, 
W72-05096  7C 


DDD 

DDT  in  Forest  Streams, 

W72-04719  5 

DDE 

DDT  in  Forest  Streams, 

W72-04719  5 

Accumulations  of  Certain  Pesticides  in  Adipo: 

Tissues  and  Performance  of  Angus,  Herefor 

and    Holstein    Steers    Fed    Apple    Processii 

Wastes, 

W72-04992  5 

DDT 

DDT  in  Forest  Streams, 

W72-04719  5 

Dieldrin  Levels  in  Fish  From  Iowa  Streams, 
W72-04739  5 

Organochlorine   Insecticide  Residues  in  Eve 
glades  National  Park  and  Loxahatchee  Nation 
Wildlife  Refuge,  Florida, 
W72-04799  5 

Accumulations  of  Certain  Pesticides  in  Adipo: 

Tissues  and  Performance  of  Angus,  Herefor 

and    Holstein    Steers    Fed    Apple    Processii 

Wastes, 

W72-04992  5 

DECISION  MAKING 

The  Social  Context  of  Urban  Planning, 
W72-04758  6 

Community  Decision  Behavior:  The  Culture  < 

Planning, 

W72-04760  t 

Public  Participation  and  Environmental  Qua, 
ty, 

W72-04839  t 

The   Importance   of   Ecological    Studies   as 

Basis  for  Land-Use  Planning, 

W72-04936  6 

Environmental  Policy  and  Politics:  Value  ar 

Power  Context, 

W72-04985  6 

A  New  Dimension  of  State  Planning  -  Polk 
Development  and  Issue  Analysis, 
W72-05052  6 

Forecasting  Planning, 

W72-05082  6 

Environmental  Policy:  Public  Participation  ar 

the  Open  Information  System, 

W72-05132  6 

DEFORMATION 

Structural  Measurements  With  Holographic  I 

terferometry, 

W72-04865  8 

DEHYDRATION 

The   Metabolizeable    Energy   Value   of  Drk 

Poultry  Waste, 

W72-05065  5 

The      Effects      of      Continually      Recyclii 
Dehydrated  Poultry  Wastes  (DPW)  on  the  Pe 
formance  of  SCWL  Laying  Hens    -  A  Preliff 
nary  Report, 
W72-05066  5 

DENTTRIFICATION 

Nitrification  and   Denitrification   in   Activate 

Sludge  Systems, 

W72-05019  5 


SU-6 


SUBJECT  INDEX 


ECOLOGICAL  INFORMATION 


Jenilrification  as  a  Nitrogen  Sink  in  Lake  Men- 
Iota,  Wisconsin, 
(V72-05130  5B 

PTH-AREA-DURATION  ANALYSIS 

rhe  Use  of  Non-Dimensional  One-Parameter 
'unctions  For  The  Determination  of  Regional 
lainfall  Depth-Duration-Frequency  Relations, 
V72-05047  2A 

SICCATION  CRACKS 

ioil-Desiccation    Features    in    South    Dakota 

)epressions, 

V72-04812  2G 

SIGN 

In  Engineering-Economic   Study   of   Cooling 

•ond  Performance. 

V72-04831  5D 

SIGN  CRITERIA 

tedesigning    Existing    Facilities    to    Increase 

lydraulic  and  Organic  Loading, 

V72-050O4  5D 

TERGENTS 

•robable  Impact  of  NTA  on  Ground  Water, 
V72-04800  5B 

)etermination  of  Nitrilotriacetic  Acid  by  High- 
speed Ion  Exchange  Chromatography, 
V72-04901  5A 

UTERIUM 

lydrogen     Isotope     Ratios     in     a     Recycling 

iystem, 

V72-04967  5D 

WATERING 

'olymers  in  the  Filtration  of  Raw  Sludge, 
V72-04968  5D 

VTOMS 

Vn  Artificial  Alteration  of  the  Seasonal  Cycle 
if  the  Plankton  Diatom  Melosira  Italica  Subsp 
iubarctica  in  an  English  Lake, 
V72-04765  5C 

ELDRIN 

)ieldrin  Levels  in  Fish  From  Iowa  Streams, 
V72-04739  5A 

Chlorinated   Hydrocarbon   Pesticides   in   Iowa 

livers, 

V72-04753  5B 

JESTER  FAILURE 

toxic  Effects  of  Ammonia  Nitrogen  in  High- 
late  Digestion, 
V72-05015  5D 

3ESTION 

)perational  Stability  of  the  Extended  Aeration 

'rocess, 

V72-04784  5D 

roxic  Effects  of  Ammonia  Nitrogen  in  High- 
late  Digestion, 
V72-05015  5D 

SCHARGE  (WATER) 

'low  Over  Rounded  Spillways, 

V72-04809  8B 

jroundwater  Discharge:  A  Common  Generator 

)f      Diverse      Geologic      and      Morphologic 

'henomena, 

V72-04851  2F 

SPERSION 

Statistical  Geometry  of  Porous  Media, 
W72-04783  2G 


DISTRIBUTION 

The    Distribution    and    Net    Productivity    of 
Sublittoral         Populations         of         Attached 
Macrophytic  Algae  in  an  Estuary  on  the  Atlan- 
tic Coast  of  Spain, 
W72-04766  5C 

DISTRIBUTION  PATTERNS 

Vertical  Distribution  of  Some  Ciliated  Protozoa 

in  Two  Freshwater  Sediments, 

W72-04718  5C 

Distribution  of   Blue-Green  Algal  Viruses  in 

Various  Types  of  Natural  Waters, 

W72-04736  5B 

A  Geochemical  Drainage  Survey  and  Its  Impli- 
cations   for    Metallogenesis,     Central    Coast 
Mountains,  British  Columbia, 
W72-04798  2K 

The  Use  of  Non-Dimensional  One-Parameter 
Functions  For  The  Determination  of  Regional 
Rainfall  Depth-Duration-Frequency  Relations, 
W72-05047  2A 

A  Truncated  Square-Root-Normal  Distribution 
Applied   to   Monthly   Precipitation   Totals   for 
Ghent  (Belgium), 
W72-05048  2B 

DISTRIBUTIONAL  PATTERNS 

Population  Growth  in  Communities  in  Relation 

to  Water  Resources  Policy. 

W72-04785  6B 

DISTRIBUTIVE  JUSTICE 

Periolous   Links   Between   Economic  Growth, 
Justice     and      Ecology:      A     Challenge     for 
Economic  Planners, 
W72-04956  6B 

DIURNAL 

Diurnal    Rhythms    in    Netplankton    and    Nan- 

noplankton  Assimilation  Ratios, 

W72-04770  5C 

DIVERSION  STRUCTURES 

Catalog  of  Recharge  Basins  on  Long  Island, 

N.Y.,  In  1969, 

W72-04833  4A 

DOMINANCE 

Ecology  and  Technology  in  Twentieth-Century 

Landscapes, 

W72-04980  6B 

DOMINANT  ORGANISMS 

Ecology  and  Technology  in  Twentieth-Century 

Landscapes, 

W72-04980  6B 

DOPPLER  CURRENT  METER 

Results  of  a  Field  Study  Using  the  3-Axis  Dop- 

pler  Shift  Current  Meter, 

W72-04817  2L 

DRAINAGE 

Catalog  of  Recharge  Basins  on  Long  Island, 

N.Y.,  In  1969, 

W72-04833  4A 

Water  Balance  and  Regionalization  of  Drainage 
in  the  Turkmen  SSR  (Vodnyy  balans  i 
rayonirovaniye  drenazha  v  Turkmenskoy  SSR), 
W72-04861  4A 

The    Amelioration    of    Gley    and    Pseudogley 

Soils, 

W72-04899  2G 


Effect  of  Water  Table  Depth  and  Flooding  on 

Yield  of  Millet, 

W72-05124  2G 

DRAINAGE  PATTERNS  (GEOLOGIC) 

Application  of  Stream  Order  Numbers  to  the 

Merrimack  River  Basin, 

W72-05036  4A 

DRAINAGE  SYSTEMS 

Water  Balance  and  Regionalization  of  Drainage 
in  the  Turkmen  SSR  (Vodnyy  balans  i 
rayonirovaniye  drenazha  v  Turkmenskoy  SSR), 
W72-04861  4A 

DREDGING 

Inland  Lake  Dredging  Evaluation. 
W72-04778 


DREDGING  EQUD7MENT 

Inland  Lake  Dredging  Evaluation. 

W72-04778 

DRIED  POULTRY  WASTE 

Poultry  Pollution:  Research  Results, 
W72-05058 


8C 


8C 


5E 


The   Metabolizeable    Energy   Value   of   Dried 

Poultry  Waste, 

W72-05065  5E 

The      Effects      of      Continually      Recycling 
Dehydrated  Poultry  Wastes  (DPW)  on  the  Per- 
formance of  SCWL  Laying  Hens  —  A  Prelimi- 
nary Report, 
W72-05066  5E 

DRY  COOLING  TOWERS 

Research   on    Dry-Type   Cooling   Towers    for 
Thermal  Electric  Generation:  Part  I, 
W72-04829  5D 

DRYING 

Block  Drying  of  Chicken  Manure, 

W72-05054  5D 

The   Relationship   of   Drying  Temperature   to 
Total  Crude  Protein  in  Dried  Poultry  Waste, 
W72-05062  5E 

Drying   of  Poultry   Manure   in   a   Cage-Layer 

House, 

W72-05063  5E 

E.  COLI 

Coliform  Aerosols  Emitted  by  Sewage  Treat- 
ment Plants, 
W72-04711  5D 

EARLY  IMPOUNDMENT 

Aquatic   Bacteria  in  the   Bratsk   Reservoir  in 
1965     (Bakterioplankton     Bratskogo     vodok- 
hranilishcha  v  1965  g.), 
W72-04856  2H 

Formation  of  Zooplankton  in  the  Bratsk  Reser- 
voir During  the  First  Two  Years  of  Impound- 
ment, 1962-63  (Formirovaniye  zooplanktona  v 
pervyye  dva  goda  zapolneniya  Bratskogo 
vodokhranilishcha  (1962-1963  gg.)), 
W72-04857  2H 

ECOLOGICAL  DISTRIBUTION 

A  Quantitative  Plankton  Sampler, 

W72-04713  7B 

ECOLOGICAL  INFORMATION 

The   Importance   of   Ecological    Studies   as   a 

Basis  for  Land-Use  Planning, 

W72-04936  6B 


SU-7 


ECOLOGICAL  RELATIONSHIPS 


SUBJECT  INDEX 


ECOLOGICAL  RELATIONSHIPS 

The   Importance   of   Ecological   Studies   as   a 

Basis  for  Land-Use  Planning, 

W72-04936  6B 


ECOLOGY 

A  Quantitative  Plankton  Sampler, 
W72-04713 


7B 


The   Importance   of   Ecological   Studies   as   a 

Basis  for  Land-Use  Planning, 

W72-04936  6B 

Periolous   Links  Between  Economic  Growth, 

Justice  and  Ecology:  A  Challenge  for 
Economic  Planners, 

W72-04956  6B 

Ecology  and  Technology  in  Twentieth-Century 

Landscapes, 

W72-04980  6B 

Ecology    and    Man,    The    Dilemma    of    Our 

Technological  Culture, 

W72-05084  6B 

Information  Requirement  for  Socio-Ecological 

Models, 

W72-05119  6A 

ECONOMIC  EVALUATION 

Research    on    Dry-Type    Cooling   Towers    for 
Thermal  Electric  Generation:  Part  I, 
W72-04829  5D 

An    Engineering-Economic    Study    of   Cooling 

Pond  Performance. 

W72-04831  5D 

ECONOMIC  GROWTH 

Environmental     Policy     in     a     Hypertrophic 

Society, 

W72-04938  6B 

ECONOMIC  IMPACT 

Water    Resource    Investments    and    National 

Goals, 

W72-04891  6B 

ECONOMIC  JUSTICE 

Periolous    Links   Between   Economic   Growth, 
Justice     and      Ecology:      A     Challenge     for 
Economic  Planners, 
W72-04956  6B 

ECONOMIC  MATERIALISM 

The    Environmental    Movement:    Ambiguities 

and  Meanings, 

W72-05021  6B 

ECONOMIC  MODEL 

The  Reuse  of  Water  in  Manufacturing:  An  Ex- 
planatory Economic  Model  with  Data  Analysis, 
W72-05093  3E 

ECONOMIC  PLANNERS 

Periolous   Links   Between   Economic   Growth, 
Justice     and      Ecology:      A     Challenge     for 
Economic  Planners, 
W72-04956  6B 

ECONOMICAL  RADIOMETER 

Economical  Radiometer  Theory,  Performance 

and  Construction, 

W72-05081  2D 

ECONOMICAL  RADIOMETERS 

Spatial  Variation  of  Net  Radiation,  Albedo  and 

Surface  Temperature  of  Forests, 

W72-05079  2D 


ECONOMICS 

Periolous  Links  Between  Economic  Growth, 
Justice     and     Ecology:      A     Challenge     for 
Economic  Planners, 
W72-04956  6B 

Algebraic  Technological  Function  from  a  Simu- 
lation Model, 
W72-O5034  6A 

Ecology    and    Man,    The    Dilemma    of    Our 

Technological  Culture, 

W72-05084  6B 

ECONOMY 

Periolous   Links   Between   Economic   Growth, 
Justice     and     Ecology:      A     Challenge     for 
Economic  Planners, 
W72-04956  6B 

ECOSYSTEM 

Forest  Transpiration  Reduction  by  Clearcutting 

and  Chemical  Treatment, 

W72-05077  2D 

ECUADORIAN  BEACHES 

Wind  Stress  Criteria  in  Eolian  Sand  Transport, 
W72-05037  2J 

EDTA 

Determination  of  Nitrilotriacetic  Acid  by  High- 
Speed  Ion  Exchange  Chromatography, 
W72-04901  5A 

EDUCATION 

A  Computerized  Educational  Program  for  the 
Application   of   the   Management   Sciences   to 
Water  Resource  Management, 
W72-05088  7C 

EFFLUENTS 

Where  Will  All  the  People  Go.  How  Much  Will 
They  Dump  When  They  Get  There  -  Popula- 
tion Distribution,  Environmental  Damage,  and 
the  Quality  of  Life, 
W72-05123  6B 

EICHHORNIA  CRASSIPES 

Nutrient  Removal  by  Waterhyacinth, 
W72-04776  5C 

ELECTRICAL  CONDUCTANCE 

Specific     Conductance     Model     for     Natural 

Waters  and  Soil  Solutions  of  Limited  Salinity 

Levels, 

W72-05053  2G 

ELECTRICAL  DESIGN 

The  Response  of  Substation  Bus  Systems  to 
Short  Circuit  Conditions:  Part  I,  II,  HI, 
W72-04862  8C 

ELECTRICAL  STUDIES 

Resistivity  Soundings  in  the  Condroz  (Belgium) 
With  Schlumberger  and  Dipole  Arrays;  Appli- 
cation to  Limestone  Aquifer  Evaluation, 
W72-04850  2F 

ELECTROKINETICS 

The  Effects  of  Electrokinetics  Upon  Incrusta- 
tion in  Water  Wells, 
W72-04870  8A 

ELECTRON  MICROSCOPY 

Election  Micrographs  of  Lake  Kinneret  Sedi- 
ments, 

W72-04810  2J 

ELECTRON  SPECTROSCOPY 

ESCA-The  New  Spectroscopy, 

W72-05051  2K 


EL  KINS  (W  VA) 
Cost  of  Reclamation  and  Mine  Drainage  Abau 
ment-Elkins  Demonstration  Project, 
W72-05146  5 

ENERGY  BALANCE 

Economical  Radiometer  Theory,  Performanc 

and  Construction, 

W72-05081  2 

ENERGY  BUDGET 

An   Engineering-Economic   Study   of  Coolir 

Pond  Performance. 

W72-04831  5 

ENERGY  EQUATIONS 

Spatial  Variation  of  Net  Radiation,  Albedo  an 
Surface  Temperature  of  Forests, 
W72-05079  2 

Economical  Radiometer  Theory,  Performanc 

and  Construction, 

W72-O5081  2 

ENERGY  PRODUCTION 

Energy  Production  in  Anaerobic  Organisms, 
W72-05018  5 

ENERGY  TRANSFER 

Spatial  Variation  of  Net  Radiation,  Albedo  ar 
Surface  Temperature  of  Forests, 
W72-05079  2 

Economical  Radiometer  Theory,  Performanc 
and  Construction, 

W72-O5081  : 

ENVIRONMENT 

The   Importance   of   Ecological   Studies  as 

Basis  for  Land-Use  Planning, 

W72-04936  6 

Environmental     Policy     in     a     Hypertroph 

Society, 

W72-04938  6 

Periolous   Links   Between   Economic  Growtl 
Justice     and     Ecology:     A     Challenge     ft 
Economic  Planners, 
W72-04956  6 

Environmental  Policy  and  Politics:  Value  an 

Power  Context, 

W72-04985  6 

The    Environmental    Movement:    Ambiguiut 

and  Meanings, 

W72-O5021  .      6 

Cooperation  of  Government,  Science,  and  Ii 
dustry    in    Research    and    Development   -   . 
Systems  View, 
W72-05075  6 

Political    and     Social    Accommodation:    Tb 

Political  Process  and  Environmental  Preservi 

tion, 

W72-05083  6 

Environmental  Policy  and  the  Congress, 
W72-05118  6 

Where  Will  All  the  People  Go.  How  Much  Wi 
They  Dump  When  They  Get  There  -  PopuU 
tion  Distribution,  Environmental  Damage,  an 
the  Quality  of  Life, 
W72-05123  6 

Environmental  Policy:  Public  Participation  an 

the  Open  Information  System, 

W72-05132  6 


SU-8 


SUBJECT  INDEX 


FARM  WASTES 


VIKONMENTAL  EFFECTS 

Vater  Resources  Planning, 
V72-04885 


6B 


rhe   Role   of   Recreation   and   Environmental 

Quality  in  Water  Management, 

V72-04894  6B 

Environmental  Policy  and  Politics:  Value  and 

'ower  Context, 

V72-04985  6B 

"he    Environmental    Movement:    Ambiguities 

nd  Meanings, 

V72-05021  6B 

Ecology    and    Man,    The    Dilemma    of    Our 

"echnological  Culture, 

V72-05084  6B 

nformation  Requirement  for  Socio-Ecological 

iodels, 

V72-05119  6  A 

VTRONMENTAL  ENGINEERING 

I  Survey  of  Alternate  Methods  for  Cooling 

Condenser  Discharge  Water,  Total  Community 

Considerations  in  the  Utilization  of  Rejected 

feat, 

V72-04830  5D 

VIRONMENTAL  MOVEMENT 

"he    Environmental    Movement:    Ambiguities 

nd  Meanings, 

V72-05021  6B 

VIRONMENTAL  POLICY 

Environmental     Policy     in     a     Hypertrophic 

iociety, 

V72-04938  6B 

Environmental  Policy  and  Politics:  Value  and 

•ower  Context, 

V72-04985  6B 

Environmental  Policy  and  the  Congress, 
V72-05118  6E 

Environmental  Policy:  Public  Participation  and 

he  Open  Information  System, 

iV72-05132  6E 

VIRONMENTAL  QUALITY 

Public  Participation  and  Environmental  Quali- 

y. 

IV72-04839  6A 

Environmental     Policy     in     a     Hypertrophic 

Society, 

IV72-04938  6B 

Environmental  Policy  and  the  Congress, 
W72-05118  6E 

IZYMES 

Energy  Production  in  Anaerobic  Organisms, 
W72-05018  5D 

TIMATING 

Space-Time  Sampling  of  Ecological  Systems, 
W72-04779  6A 

TUARIES 

The    Distribution    and    Net    Productivity    of 
Sublittoral         Populations         of        Attached 
Macrophytic  Algae  in  an  Estuary  on  the  Atlan- 
tic Coast  of  Spain, 
W72-04766  5C 

Results  of  a  Field  Study  Using  the  3-Axis  Dop- 

pler  Shift  Current  Meter, 

W72-04817  2L 


Volumetric,  Areal,  and  Tidal  Statistics  of  The 
Chesapeake  Bay  Estuary  and  Its  Tributaries, 
W72-04838  2L 

ESTUARINE  ENVIRONMENT 

An  Intersectoral  Programming  Model  for  the 
Management  of  the  Waste  Water  Economy  of 
the  San  Francisco  Bay  Region, 
W72-04780  5B 

EUTROPHICATION 

Levels  of  Inorganic  and  Total  Phosphorus  in 

Lake  Sediments  as  Related  to  Other  Sediment 

Parameters, 

W72-04732  5C 

Strategies  for  Control  of  Man-Made  Eutrophi- 

cation, 

W72-04734  5D 

Eutrophication  of  Small  Reservoirs  in  the  Great 

Plains, 

W72-04759  5C 

Eutrophication  of  Small  Reservoirs  in  the  Great 

Plains, 

W72-04761  5C 

ABCs  of  Cultural  Eutrophication  and  Its  Con- 
trol. Part  I~Cultural  Changes, 
W72-04769  5C 


Nutrient  Removal  by  Waterhyacinth, 
W72-04776 


5C 


EVALUATION 

Hydrometeorology    in    Precipitation    Manage- 
ment, 
W72-04866  6B 

Improving  the   Planning  Process-Establishing 

Values, 

W72-04888  6B 

Biological   and    Bacteriological    Evaluation   of 
Pilot  Plant  Artificial  Recharge  Experiments, 
W72-05143  4B 

EVAPORATION 

New  Landmark  in  the  White  Mountains, 
W72-05080  2A 

Plant  Growth-Evapotranspiration  Relations  for 
Several  Crops  in  the  Central  Great  Plains, 
W72-05147  2D 

EVAPOTRANSPIRATION 

Numerical  Modeling  of  Unsaturated  Ground- 
water Flow  Including  Effects  of  Evapotrans- 
piration, 
W72-05089  2G 

Plant  Growth-Evapotranspiration  Relations  for 
Several  Crops  in  the  Central  Great  Plains, 
W72-05147  2D 

Concepts   of   Soil   Moisture   Availability   and 
Their  Effect  on  Soil  Moisture  Estimates  from  a 
Meteorological  Budget, 
W72-05149  2D 

EVERGLADES  (FLA) 
Organochlorine  Insecticide  Residues  in  Ever- 
glades National  Park  and  Loxahatchee  National 
Wildlife  Refuge,  Florida, 
W72-04799  5B 

EVOLUTION 

A  New  Look  at  National  Water  Policy, 
W72-04882  6B 


EXCESS  WATER  (SOILS) 

The    Amelioration    of    Gley    and    Pseudogley 

Soils, 

W72-04899  2G 

EXPANSIVE  SOILS 

Soil-Desiccation    Features    in    South    Dakota 

Depressions, 

W72-04812  2G 

EXPLORATION 

A  Geochemical  Drainage  Survey  and  Its  Impli- 
cations   for    Metallogenesis,     Central    Coast 
Mountains,  British  Columbia, 
W72-04798  2K 

EXTENDED  AERATION 

Design  and  Operation  of  an  Extended  Aeration 

Plant, 

W72-04973  5D 

EXTERNALITIES 

Where  Will  All  the  People  Go.  How  Much  Will 
They  Dump  When  They  Get  There  -  Popula- 
tion Distribution,  Environmental  Damage,  and 
the  Quality  of  Life, 
W72-05123  6B 

FACILITIES  REDESIGN 

Redesigning    Existing    Facilities    to    Increase 

Hydraulic  and  Organic  Loading, 

W72-05004  5D 

FACTUAL  CONTENT 

The  Social  Context  of  Urban  Planning, 
W72-04758  6B 

FARM  WASTE 

Dead  Bird  Disposal  by  Rendering, 

W72-05055  5E 

Dried  Poultry  Waste  as  a  Protein  Source  for 

Feedlot  Cattle, 

W72-05064  5E 

FARM  WASTES 

Agricultural    Pollution    of    the    Great    Lakes 

Basin. 

W72-04762  5B 

Some   Observations   on   the   Limnology   of.  a 
Pond  Receiving  Animal  Wastes, 

W72-04773 


Block  Drying  of  Chicken  Manure, 
W72-05054 

Handling  Livestock  Waste, 

W72-05057 

Poultry  Pollution:  Research  Results, 
W72-05058 


5C 


5D 


5D 


5E 


Early  Experiments  at  Michigan  State  Universi- 
ty Involving  the  Use  of  Chicken  Manure, 
W72-05059  5E 

Economics  of  Dried  Poultry  Waste  (DPW)  as  a 

Feed  Ingredient  or  a  Fertilizer, 

W72-05060  5E 

Feeding  Dehydrated  Poultry  Waste  to   Dairy 

Cows, 

W72-05061  5E 

The   Relationship  of   Drying  Temperature   to 
Total  Crude  Protein  in  Dried  Poultry  Waste, 
W72-05062  5E 

Drying  of  Poultry   Manure   in   a  Cage-Layer 

House, 

W72-05063  5E 


DW 


SU-9 


FARM  WASTES 


SUBJECT  INDEX 


The   Metabolizeable   Energy   Value   of   Dried 

Poultry  Waste, 

W72-05065  5E 

The      Effects      of      Continually      Recycling 
Dehydrated  Poultry  Wastes  (DPW)  on  the  Per- 
formance of  SCWL  Laying  Hens  -  A  Prelimi- 
nary Report, 
W72-05066  5E 

Odors,  Gases  and  Particulate  Matter  from  High 
Density  Poultry  Management  Systems  as  They 
Relate  to  Air  Pollution, 
W72-05067  5B 

The   Qualitative   Determination   of   the   Odor 

Quality  of  Chicken  Manure, 

W72-05068  SB 

The  Quantitative  Determination  of  the  Odor 

Strength  of  Chicken  Manure, 

W72-05069  5A 

Analyses  of  Gases  Encountered  in  a  Commer- 
cial Poultry  House, 
W72-05070  5A 


Particulate  Matter, 
W72-05072 

Soil  Filtration  to  Remove  Odors, 
W72-05073 


5A 


5D 


Odor  Controls  by  Chemical  Treatment, 
W72-05074  5D 

FEDERAL  GOVERNMENT 

Environmental  Policy  and  the  Congress, 
W72-05118  6E 

FEDERAL  PROJECT  POLICY 

A  National  Policy  for  Western  Water  Develop- 
ment, 
W72-04895  6B 

FEEDLOTS 

Some   Observations   on   the   Limnology   of  a 

Pond  Receiving  Animal  Wastes, 

W72-04773  5C 

FERMENTATION 

Influence     of     Temperature     on     Anaerobic 

Digestion, 

W72-05010  5D 


FERTILIZER 

Phosphorus  Fertilization  of  Hops, 
W72-05148 


5B 


FILAMENTOUS  MICROORGANISMS 

Identification  of  Filamentous  Microorganisms 

in  Activated  Sludge, 

W72-04984  5B 

FILTRATION 

Demonstration  of  Rotary  Screening  for  Com- 
bined Sewer  Overflows. 
W72-04827  5D 

Polymers  in  the  Filtration  of  Raw  Sludge, 
W72-04968  5D 

FISH 

Dieldnn  Levels  in  Fish  From  Iowa  Streams, 
W72-04739  5A 

Fish  Population  and  Distribution  in  the  Oka 
River  Section   of  the   Bratsk  Reservoir  (Raz- 
meshcheniye   i   chislennost'    ryb   v   Okinskoy 
chasti  Bratskogo  vodokhranilishcha), 
W72-04858  2H 


Bibliography  of  Products  Derived  from  Aquatic 

Organisms. 

W72-05086  5D 

FISH  ESTABLISHMENT 

Fish  Population  and  Distribution  in  the  Oka 
River  Section  of  the  Bratsk  Reservoir  (Raz- 
meshcheniye   i   chislennost'    ryb   v   Okinskoy 
chasti  Bratskogo  vodokhranilishcha), 
W72-04858  2H 

FISH  FARMING 

Bibliography  of  Aquaculture. 

W72-05087  5C 

FISH  POPULATIONS 

Fish  Population  and  Distribution  in  the  Oka 
River  Section  of  the  Bratsk  Reservoir  (Raz- 
meshcheniye   i   chislennost'    ryb   v   Okinskoy 
chasti  Bratskogo  vodokhranilishcha), 
W72-04858  2H 

FISH  PROTEIN 

Bibliography  of  Products  Derived  from  Aquatic 

Organisms. 

W72-05086  5D 

FLOATING  BOOMS 

Oil  Spill  Containment  Systems. 

W72-04826  5G 

FLOOD  DAMAGE 

Floods  of  July  4-8,  1969  in  North-Central  Ohio, 
W72-04852  2E 

Agricultural    Flood    Damage    Assessment:    A 

Review    and    Investigation    of    a    Simulation 

Method, 

W72-04877  6F 

FLOOD  DAMAGES 

Evaluation  of  Radar  and  Raingage  Systems  for 

Flood  Forecasting, 

W72-04966  2B 

FLOOD  FORECASTING 

A    Flood-Frequency    Relation   Based    on   Re- 
gional Record  Maxima, 
W72-04797  2E 

Evaluation  of  Radar  and  Raingage  Systems  for 

Flood  Forecasting, 

W72-04966  2B 

FLOOD  DVUNDATION 

Floods  on  Yahara  River,  Lake  Kegonsa  Dam  to 
County  Line,  Dane  County,  Wisconsin, 
W72-04815  4A 

FLOOD  ROUTING 

A  Modular  Distributed  Model  of  Catchment 

Dynamics, 

W72-04896  2E 

FLOODPLABMS 

The  Mill  River  and  Its  Floodplain  in  Northamp- 
ton and  Williamsburg,  Mass.:  A  Study  of  the 
Vascular  Plant  Flora,  Vegetation,  and  the 
Presence  of  the  Bacterial  Family  Pseudomona- 
daceae  in  Relation  to  Patterns  of  Land  Us  e, 
W72-05092  5C 

FLOODS 

Floods  of  July  4-8,  1969  in  North-Central  Ohio, 
W72-04852  2E 

FLOODWATER 

Relation  of  Ponded  Floodwater  from  Hurricane 
Beulah  to  Ground  Water  in  Kleberg,  Kenedy, 
and  Willacy  Counties,  Texas, 
W72-04796  2F 


FLORIDA 

Organochlorine  Insecticide  Residues  in  Ev« 
glades  National  Park  and  Loxahatchee  Natior 
Wildlife  Refuge,  Florida, 

W72-04799 


FLOTATION 

Abatement    of     Pollution     From     a 

Processing  Plant, 

W72-05006 

FLOW 

Critical-Depth  Flumes  for  Determining 
Canals  and  Natural  Channels, 
W72-04871 

FLOW  MEASUREMENT 

Critical-Depth  Flumes  for  Determining 
Canals  and  Natural  Channels, 
W72-04871 


Poult 


Flow 


Flow 


Water  Resources   Data  for  Wisconsin,    19( 
Part  1.   Surface   Water  Records,   and   Part 
Water  Quality  Records. 
W72-05094 

FLOW  NETS 
Inverse  Solutions  to  Three-Dimensional  Fr 
Surface  Potential  Flows, 
W72-O4808 

FLOW  PROFDLES 

Floods  on  Yahara  River,  Lake  Kegonsa  Dam 
County  Line,  Dane  County,  Wisconsin, 
W72-04815 

FLOW  RATES 

Choking  and  Supercavitating  Valves, 

W72-04747 

Results  of  a  Field  Study  Using  the  3-Axis  Dc 

pier  Shift  Current  Meter, 

W72-04817 

FLUMES 

Critical-Depth  Flumes  for  Determining  Flow 

Canals  and  Natural  Channels, 

W72-04871  1 

FLUORDDE  IONS 

Potassium  Fluoride  -  A  Reference  Standard  t 

Fluoride  Ion  Activity, 

W72-04741  ; 


FLUORIDES 

Potassium  Fluoride  -  A  Reference  Standard  f 

Fluoride  Ion  Activity, 

W72-04741  ! 

FLUOROMETRY 

Selenium    in    Lake    Sediments    -    Analytic 
Procedure  and  Preliminary  Results, 

W72-04733  : 

FORECASTING 

Space-Time  Sampling  of  Ecological  Systems, 
W72-04779  < 

A  Method  for  Predicting  Peak   Flows  Frc 
Small  Rural  Vermont  Watersheds, 
W72-04897 

Evaluation  of  Radar  and  Raingage  Systems  f 

Flood  Forecasting, 

W72-04966 

Analysis  of  Turbulent  Pipe  Flow, 
W72-O5050 

Forecasting  Planning, 
W72-05082 


SU-10 


SUBJECT  INDEX 


GROUNDWATER  (MAGOTHY  AQUIFER) 


JNDATIONS 

he  Load  Movement  Behavior  of  Long  Piles, 
'72-04872  8D 

:e  surfaces 

iverse  Solutions  to  Three-Dimensional  Free 

urface  Potential  Flows, 

'72-04808  2F 

JQUENCY  ANALYSIS 

Flood-Frequency    Relation   Based   on   Re- 
onal  Record  Maxima, 
'72-04797  2E 

;SH WATER  FISH 

tudy  on  the  New  Strain  of  the  Pathogenic 
fibrio'  Isolated  from  Freshwater  Fishes, 
'72-04720  5A 


rURE  PLANNING  (PROJECTED) 

o recasting  Planning, 
'72-05082 


6B 


LERKIN  PROCEDURE 

.pplication  of  Galerkin's  Procedure  to  Aquifer 
naly  sis , 

'72-05032  2F 

LVESTON  COUNTY  (TEX) 

ecords  of  Wells,  Drillers'  Logs,  and  Chemical 

■nalysis  of  Ground  Water  in  Galveston  Coun- 

i,  Texas  1952-1970, 

/72-04795  4B 

S  CHROMATOGRAPHY 

'haracterization  of  Four  Major  Components  in 
Technical  Polychlorinated  Biphenyl  Mixture, 
H2-04730  5A 

Residues  of  Polychlorobiphenyls  in  Biological 

amples, 

V72-04754  5A 

SES 

)dors,  Gases  and  Particulate  Matter  from  High 

)ensity  Poultry  Management  Systems  as  They 

lelate  to  Air  Pollution, 

V72-05067  5B 

NERATOR-MOTOR 

rield   Test    Results    on    Diagonal-Flow    Type 
teversible  Pump-Turbines  and  Generator-Mo- 
ors for  Takane  No.  1  Power  Station, 
V72-04868  8C 

NERATOR-MOTORS 

teversible  Pump/Turbines  for  Raccoon  Moun- 

ain, 

V72-04874  8C 

OCHEMICAL  MASS  BALANCE 
jeochemical    Mass    Balance    Among    Litho- 
phere,  Hydrosphere,  and  Atmosphere, 
V72-04814  2K 

OCHEMICAL  PROSPECTING 

V  Geochemical  Drainage  Survey  and  Its  Impa- 
ctions    for     Metallogenesis,     Central     Coast 
Mountains,  British  Columbia, 
N72-04798  2K 

:OCHEMISTRY 

^  Geochemical  Drainage  Survey  and  Its  Impli- 
:ations     for     Metallogenesis,     Central     Coast 
Mountains,  British  Columbia, 
W72-04798  2K 

Geochemical    Mass    Balance    Among    Litho- 
sphere,  Hydrosphere,  and  Atmosphere, 
W72-04814  2K 


Complexes  of  Halloysite  with  Organic  Com- 
pounds, 
W72-05043  2K 

GEOGRAPHIC  DISTRD3UTION  OF 
POPULATION 

Population  Growth  in  Communities  in  Relation 

to  Water  Resources  Policy. 

W72-04785  6B 

GEOLOGIC  FORMATIONS 

Farmdalian    Lake    Deposits    and    Faunas    in 

Northern  Illinois, 

W72-04834  2H 

GEOLOGIC  TIME 

Farmdalian    Lake    Deposits    and    Faunas    in 

Northern  Illinois, 

W72-04834  2H 

GEOMORPHOLOGY 

Morphogenesis  of  Granitic  Boulder  Slopes  in 

the  Mojave  Desert,  California, 

W72-04813  2J 

Application  of  Stream  Order  Numbers  to  the 

Merrimack  River  Basin, 

W72-05036  4A 

GEYSERS 

Groundwater  Discharge:  A  Common  Generator 

of      Diverse      Geologic      and      Morphologic 

Phenomena, 

W72-04851  2F 

GLEY 

The    Amelioration    of    Gley    and    Pseudogley 

Soils, 

W72-04899  2G 

GLUTAMIC  ACH> 

Dual  Substrate  Utilization  by  Activated  Sludge 

Microflora, 

W72-04990  5D 

GOALS 

The   Primacy   of   our   Environment   over   the 

Economy, 

W72-04887  6B 

The    Environmental    Movement:    Ambiguities 

and  Meanings, 

W72-05021  6B 

Political     and     Social     Accommodation:     The 
Political  Process  and  Environmental  Preserva- 
tion, 
W72-05083  6E 

GOVERNORS 

A  New  Dimension  of  State  Planning  -  Policy 

Development  and  Issue  Analysis, 

W72-05052  6E 

GRAPHITE 

The  Growth  of  Pores  in  Graphitized  Carbon 

Reacted  with  Carbon  Dioxide, 

W72-04704  5D 


GREASE 

Pumping  Sludge  Long  Distances, 
W72-05013 


5D 


GREAT  LAKES 

Agricultural    Pollution    of    the    Great    Lakes 

Basin. 

W72-04762  5B 


GREAT  LAKES  REGION 

The  Use,  Abuse  and  Recovery  of  a  Glacial 

Aquifer, 

W72-04802  5B 

GREAT  PLAINS 

Eutrophication  of  Small  Reservoirs  in  the  Great 

Plains, 

W72-04759  5C 

Eutrophication  of  Small  Reservoirs  in  the  Great 

Plains, 

W72-04761  5C 

GROUNDWATER 

Records  of  Wells,  Drillers'  Logs,  and  Chemical 
Analysis  of  Ground  Water  in  Galveston  Coun- 
ty, Texas  1952-1970, 
W72-04795  4B 

The  Use,  Abuse  and  Recovery  of  a  Glacial 

Aquifer, 

W72-04802  5B 


Ground- Water  Levels  in  Idaho,  1971. 
W72-04819 


4B 


Snowfall  From  Lake-Effect  Storms, 
W72-04845 


2B 


Ground-Water  Pumpage  from  the  Snake  Plain 

Aquifer,  Southeastern  Idaho, 

W72-04820  4B 

Hydrologic  Data  for  Horseshoe  Lake,  Arkan- 
sas, and  Vicinity, 
W72-04822  7C 

Estimated  Subsidence  in  the  Raymond  Basin, 
Los  Angeles  County,  California,  for  a  Postu- 
lated Water-Level  Lowering,  1970-2020, 
W72-04823  4B 

Hydrogeology  and  Hydrodynamics  of  Ground- 
water (Gidrogeologiya  i  gidrodinamika  podzem- 
nykh  vod), 
W72-04832  2F 

Water  Chemistry  of  the  Santa  Clara  Valley, 

California, 

W72-04835  2K 

Progress  Report  on  the  Analog  Model  Study  of 
the  Magothy  Aquifer  in  the  Annapolis,  Mary- 
land Area. 
W72-04840  4B 

Records  of  Wells,  Springs,  and  Test  Borings, 
Chemical  Analyses  of  Water,  Sediment 
Analyses,  Standard  Streamflow  Data  Summa- 
ries, and  Selected  Drillers'  Logs  From  The  Lit- 
tle Kanawha  River  Basin  in  West  Virginia, 
W72-04841  7C 

Descriptions     and     Chemical     Analyses     for 
Selected  Wells  in  the  Dos  Palos-Kettleman  City 
area,  San  Joaquin  Valley,  California, 
W72-04843  2K 

Hydrologic    Data    for    the    San    Luis    Valley, 

Colorado, 

W72-05025  7C 

Groundwater  Law,  Management  and  Adminis- 
tration, 
W72-05101  6E 

Water     Conservation     by     Reclamation     and 

Recharge, 

W72-05140  5D 

GROUNDWATER  (MAGOTHY  AQUIFER) 

Progress  Report  on  the  Analog  Model  Study  of 
the  Magothy  Aquifer  in  the  Annapolis,  Mary- 
land Area. 
W72-04840  4B 


SU-11 


GROUNDWATER  MINING 


SUBJECT  INDEX 


GROUNDWATER  MINING 

Groundwater  Law,  Management  and  Adminis- 
tration, 
W72-05101  6E 

GROUNDWATER  MOVEMENT 

Relation  of  Ponded  Floodwater  from  Hurricane 
Beulah  to  Ground  Water  in  Kleberg,  Kenedy, 
and  Willacy  Counties,  Texas, 
W72-04796  2F 

Finite  Difference   Solutions  of  Axisymmetric 

Infiltration  Through  Partially  Saturated  Porous 

Media, 

W72-04805  2G 

Inverse  Solutions  to  Three-Dimensional  Free 
Surface  Potential  Flows, 

W72-04808  2F 

Water  Chemistry  of  the  Santa  Clara  Valley, 

California, 

W72-04835  2K 

Application  of  Galerkin's  Procedure  to  Aquifer 

Analysis, 

W72-05032  2F 

Groundwater   Flow   in   a   Sandy   Tidal   Beach: 
Two-Dimensional  Finite  Element  Analysis, 
W72-05033  2F 

Seepage  Through  Saturated  and  Unsaturated 

Layers, 

W72-05045  2G 

GROUNDWATER  POLLUTION 

Handling  Livestock  Waste, 

W72-05057  5D 


GROUTING 

Experimental 

Grouting, 

W72-04869 


Cationic      Asphalt      Emulsion 


8G 


GROWTH  CENTERS 

Population  Growth  in  Communities  in  Relation 

to  Water  Resources  Policy. 

W72-04785  6B 

GROWTH  RATES 

Kinetics  of  Algal  Systems  in  Waste  Treatment— 
Ammonia-Nitrogen  as  a  GrowthLimiting  Factor 
and  Other  Pertinent  Topics, 
W72-04787  5D 

Kinetics  of  Algal  Systems  in  Waste  Treatment- 
Phosphorus  as  a  Growth  Limiting  Factor, 
W72-04788  5D 

Kinetics  of  Algal  Systems  in  Waste  Treatment 

Field  Studies, 

W72-04789  5D 

GROWTH  REACTORS 

Kinetics  of  Algal  Systems  in  Waste  Treatment- 
Ammonia-Nitrogen  as  a  GrowthLimiting  Factor 
and  Other  Pertinent  Topics, 
W72-04787  5D 

GROWTH  STAGES 

Effects  of  Sodium  Chloride  on  Outgrowth  and 
Toxin    Production    of    Clostridium    botulinum 
Type  E  in  cod  Homogenates, 
W72-04737  5C 

HALLOYSITE 

Complexes  of  Halloysite  with  Organic  Com- 
pounds, 
W72-05043  2K 


HALOGENS 

Amoebic  Cysticidal  Properties  of  Halogens  in 

Water, 

W72-04746  5F 

HALSEY  (OREGON) 

Toughest  Air/Water  Rules  Met  by  New  Kraft 

Mill  at  Halsey,  Oregon, 

W72-04993  5D 

HARD  SCIENCES 

The    Importance    of    Ecological    Studies   as    a 

Basis  for  Land-Use  Planning, 

W72-04936  6B 

HAZARDS 

Industrial  Spill  Control  and  Pollution  Incident 

Prevention, 

W72-05017  5G 

HEADWORKS 

Peaking-Station  Layouts  on  Himalayan  Rivers, 
W72-04875  4A 

HEAT 

A  Survey  of  Alternate  Methods  for  Cooling 

Condenser  Discharge  Water,  Total  Community 

Considerations  in  the  Utilization  of  Rejected 

Heat, 

W72-04830  5D 

HEAT  TRANSFER 

Spatial  Variation  of  Net  Radiation,  Albedo  and 

Surface  Temperature  of  Forests, 

W72-05079  2D 

HEAVY  METALS 

Histological  and  Hematological  Responses  of 

an  Estuarine  Teleost  to  Cadmium, 

W72-04709  5C 

The  Impact  of  Various  Heavy  Metals  on  the 

Aquatic  Environment, 

W72-04792  5B 

HEMISPHERICAL  RADIATION 

Economical  Radiometer  Theory,  Performance 

and  Construction, 

W72-05081  2D 

HENS 

Economics  of  Dried  Poultry  Waste  (DPW)  as  a 

Feed  Ingredient  or  a  Fertilizer, 

W72-05060  5E 

HERBICIDE 

Forest  Transpiration  Reduction  by  Clearcutting 

and  Chemical  Treatment, 

W72-05077  2D 

HERBICIDE  TREATMENT 
Effect  of  Elimination  of  Vegetation  on  Stream 
Water  Quantity  and  Quality, 
W72-05076  3B 

HERBICIDES 
Biological      Treatment      of      Chlorophenolic 
Wastes. 
W72-04825  5D 


New  Landmark  in  the  White  Mountains, 
W72-05080 


2A 


HIGH  HEAD 

Single-Stage,    500    M    High-Head    Reversible 
Pump-Turbines  and  Generator-Motors  for  Nu- 
mappara  Power  Station, 
W72-04867  8C 

HISTORIC  FLOOD 

Floods  of  July  4-8,  1969  in  North-Central  Ohio, 
W72-04852  2E 


HOLOGRAPHY 

Structural  Measurements  With  Holographic 

terferometry, 

W72-04865 

Laser     Holography     and     Interferometry 

Materials  Research, 

W72-04873 

HOPS 

Phosphorus  Fertilization  of  Hops, 
W72-05148 

HORSESHOE  LAKE  (ARK) 

Hydrologic  Data  for  Horseshoe  Lake,  Ark; 

sas,  and  Vicinity, 

W72-04822 

HUMAN  POPULATION 

The   Primacy   of   our   Environment   over  I 

Economy, 

W72-04887 

HUNGRY  HORSE  RESERVOIR  (MONT) 
Hydrology     of     Hungry     Horse     Reserve 
Northwestern  Montana, 
W72-04821 

HURRICANE  BEULAH 

Relation  of  Ponded  Floodwater  from  Hurcic? 
Beulah  to  Ground  Water  in  Kleberg,  Kenet 
and  Willacy  Counties,  Texas, 
W72-04796 

HYDRATES 

Complexes  of  Halloysite  with  Organic  Co 

pounds, 

W72-05043 

HYDRAULIC  LOADING 

Redesigning    Existing    Facilities    to    Incre: 
Hydraulic  and  Organic  Loading, 
W72-05004 

HYDROBIOLOGY 

Formation    of    Phytoplankton    in    the    Brat 
Reservoir  (Formirovaniye  fitoplanktona  Br 
skogo  vodokhranilishcha), 
W72-04855  : 

HYDRODYNAMICS 

Hydrogeology  and  Hydrodynamics  of  Groun 
water  (Gidrogeologiya  i  gidrodinamika  podzei 
nykh  vod), 
W72-04832 

HYDROGEN  ISOTOPES 

Hydrogen    Isotope     Ratios    in     a    Recycli 

System, 

W72-04967 

HYDROGEOLOGY 

Hydrogeology  and  Hydrodynamics  of  Groun 
water  (Gidrogeologiya  i  gidrodinamika  podzei 
nykh  vod), 
W72-04832  \ 

Resistivity  Soundings  in  the  Condroz  (Belgiui 
With  Schlumberger  and  Dipole  Arrays;  App 
cation  to  Limestone  Aquifer  Evaluation, 
W72-04850  : 

Hydrologic    Data    for   the    San    Luis    Valle 
Colorado, 

W72-05025  7 

Groundwater  Law,  Management  and  Admini 
tration, 

W72-05101  t 


SU-12 


SUBJECT  INDEX 


IONS 


DROLOGIC  CYCLE 

Vater  Balance  and  Regionalization  of  Drainage 
l  the  Turkmen  SSR  (Vodnyy  balans  i 
lyonirovaniye  drenazha  v  Turkmenskoy  SSR), 
/72-04861  4A 


lew  Landmark  in  the  White  Mountains, 
/72-05080 


2A 


DROLOGIC  DATA 

oalysis  of  Colombian  Precipitation  to  Esti- 

late  Irrigation  Requirements, 

'72-04806  2B 

ydrology     of     Hungry      Horse     Reservoir, 

orthwestern  Montana, 

'72-04821  4A 

ydrologic  Data  for  Horseshoe  Lake,  Arkan- 

is,  and  Vicinity, 

'72-04822  7C 

olumetric,  Areal,  and  Tidal  Statistics  of  The 
aesapeake  Bay  Estuary  and  Its  Tributaries, 
'72-04838  2L 

ecords  of  Wells,  Springs,  and  Test  Borings, 
hemical  Analyses  of  Water,  Sediment 
nalyses.  Standard  Streamflow  Data  Summa- 
bs,  and  Selected  Drillers'  Logs  From  The  Lit- 
:  Kanawha  River  Basin  in  West  Virginia, 
'72-04841  7C 

ydrologic    Data    for   the    San    Luis    Valley, 

olorado , 

72-05025  7C 

xeamflow,       Groundwater       and       Ground 
esponse  Data-Volume  II,  Venezuelan  Inter- 
itional  Meteorological  and  Hydrological  Ex- 
iriment  (VIMHEX)  Hydrology  Report, 
72-05096  7C 

>ROLOGIC  EQUATIONS 

jrest  Transpiration  Reduction  by  Clearcutting 

id  Chemical  Treatment, 

72-05077  2D 

)ROLOGIC  MODELS 

Modular  Distributed   Model   of  Catchment 
ynamics, 
72-04896  2E 

)ROMETEOROLOGY 

ydrometeorology    in    Precipitation    Manage- 

ent, 

72-04866  6B 

)ROSOLS  (DISPERSIONS) 

n  Empirical  Method  for  Determining  the  Con- 

ntration  of  Solids  in  Suspension, 

7204731  5 A 

IROSTATIC  PRESSURE 

ater  Stress  Gradients  in  Plants  and  Soil-Root 

'stems, 

72-05139  2G 

'ERTROPHIC  SOCIETY 

ivironmental     Policy     in     a     Hypertrophic 

iciety, 

72-04938  6B 

HO 

round-Water  Levels  in  Idaho,  1971. 

72-04819  4B 

round-Water  Pumpage  from  the  Snake  Plain 

quifer,  Southeastern  Idaho, 

72-04820  4B 


Effects  of  Siltation  and  Coarser  Sediments  on 
Distribution  and  Abundance  of  Stream-Inhabit- 
ing Insects, 
W72-05024  5C 

ILLINOIS 

Farmdalian    Lake    Deposits    and    Faunas    in 

Northern  Illinois, 

W72-04834  2H 

INCRUSTATION 

The  Effects  of  Electrokinetics  Upon  Incrusta- 
tion in  Water  Wells, 
W72-04870  8A 

INDUSTRIAL  WASTES 

Forms    of    Inorganic  Nitrogen    in    Domestic 

Wastewater, 

W72-04981  5  A 

The  Economic  Feasibility  of  Treating  Textile 

Wastes  in  Municipal  Systems, 

W72-04989  5D 

Disposal  of  Insulation  Board  Mill  Effluent  by 

Land  Irrigation, 

W72-05002  5D 

Abatement     of     Pollution     From     a     Poultry 

Processing  Plant, 

W72-05006  5D 

Analytical   Parameters   of   Petrochemical   and 

Refinery  Wastewaters, 

W72-05014  5D 

INFILTRATION 

Finite  Difference   Solutions  of  Axisymmetric 

Infiltration  Through  Partially  Saturated  Porous 

Media, 

W72-04805  2G 

INFORMATION  REQUIREMENT 

Information  Requirement  for  Socio-Ecological 

Models, 

W72-05119  6A 

INFORMATION  SYSTEMS 

Environmental  Policy:  Public  Participation  and 

the  Open  Information  System, 

W72-05132  6E 

INFRARED  IMAGERY 

Thermal  Study  of  the  Missouri  River  in  North 

Dakota  Using  Infrared  Imagery, 

W72-04824  5B 

INFRARED  RADIATION 

Pesticide   Residues,    Infrared   and    Ultraviolet 

Spectra  of  Seventy-Six  Pesticides, 

W72-04738  5A 

Thermal  Mapping  of  Selected  Sites  in  the  Lake 

Kinneret  Region, 

W72-0481 1  7B 

The  Total  Organic  Carbon  Analyzer  and  Its  Ap- 
plication to  Water  Research, 
W72-05001  5A 

INFRARED  SPECTRA 

Pesticide   Residues,    Infrared   and   Ultraviolet 

Spectra  of  Seventy-Six  Pesticides, 

W72-04738  5A 

INPUT-OUTPUT  ANALYSIS 

An  Intersectoral  Programming  Model  for  the 
Management  of  the  Waste  Water  Economy  of 
the  San  Francisco  Bay  Region, 
W72-04780  5B 


ENSECTICn>ES 

Organochlorine  Insecticide  Residues  in  Ever- 
glades National  Park  and  Loxahatchee  National 
Wildlife  Refuge,  Florida, 
W72-04799  5B 

INSTANTANEOUS  DEPLETION 

Use     of     14C-Glucose     to    Study     Substrate 

Removal  by  Activated  Sludge, 

W72-04970  5D 

INSTITUTIONAL  CONSTRAINTS 

A  New  Dimension  of  State  Planning  -  Policy 

Development  and  Issue  Analysis, 

W72-05052  6E 

Environmental  Policy:  Public  Participation  and 

the  Open  Information  System, 

W72-05132  6E 

INSTITUTIONS 

Political    and     Social    Accommodation:     The 
Political  Process  and  Environmental  Preserva- 
tion, 
W72-05083  6E 

INSTRUMENTATION 

An  Active  Method  for  Correcting  the  Frequen- 
cy Response  of  the  Temperature  Sensors  of 
Oceanological  Instruments, 
W72-04749  7B 

The  Chesapeake  Bay  Institute  Wave  Follower- 
Part  II, 
W72-04818  7B 

The  Total  Organic  Carbon  Analyzer  and  Its  Ap- 
plication to  Water  Research, 
W72-05001  5A 

The  Measurement  of  Small  Soil  Displacements 

on  a  Dutch  Hillslope, 

W72-05040  2G 

Wire-Guided  Self -Propelled  Water  Sampler. 
W72-05042  7B 

A   Note   on   Inexpensive  Telemetry   of   River 

Sediment  Concentrations, 

W72-05049  7B 


ESCA-The  New  Spectroscopy, 
W72-05051 


2K 


INTEGRATED  MANAGEMENT 

Administrative  Allocation  of  Water, 
W72-04786  6E 

INTERFACES 

Advanced  Organics  Removal  by   Pulsed  Ad- 
sorption Beds, 
W72-05005  5D 

INTERFEROMETERS 

Laser     Holography     and     Interferometry     in 

Materials  Research, 

W72-04873  7B 

INVERTEBRATES 

Comparison    of    Some     Species     Importance 
Values   and   Ordination   Techniques    Used   to 
Analyse  Benthic  Invertebrate  Communities, 
W72-04716  5  A 

ION-SELECTIVE  ELECTRODES 

Potassium  Fluoride  -  A  Reference  Standard  for 

Fluoride  Ion  Activity, 

W72-04741  5  A 

IONS 

Waste  Water  Treatment  Phosphate  Removal  by 

Iron  Oxide, 

W72-05041  5D 


vm 


XV' 


SU-13 


SUBJECT  INDEX 


IOWA 

IOWA 

Chlorinated   Hydrocarbon   Pesticides  in   Iowa 

Rivers, 

W72-04753  5B 

IRKUTSK  OBLAST 

Natural  Conditions  and  Aquatic  Life  of  the 
Bratsk   Reservoir   (Formirovaniye   prirodnykh 
usloviy  i  zhizni  Bratskogo  vodokhranilishcha). 
W72-04853  2H 

Seasonal  Meteorological  Conditions  in  the  Re- 
gion   of    the    Bratsk    Reservoir    (Sezonnyye 
meteorologicheskiye  usloviya  v  rayone  Brat- 
skogo vodokhranilishcha), 
W72-04854  2H 

Formation    of    Phytoplankton    in    the    Bratsk 
Reservoir  (Formirovaniye  fitoplanktona  Brat- 
skogo vodokhranilishcha), 
W72-04855  5C 

Aquatic   Bacteria  in   the   Bratsk   Reservoir  in 
1965     (Bakterioplankton     Bratskogo     vodok- 
hranilishcha v  1965  g.), 
W72-04856  2H 

Formation  of  Zooplankton  in  the  Bratsk  Reser- 
voir During  the  First  Two  Years  of  Impound- 
ment, 1962-63  (Formirovaniye  zooplanktona  v 
pervyye  dva  goda  zapolneniya  Bratskogo 
vodokhranilishcha  (1962-1963  gg.)), 
W72-04857  2H 

Fish  Population  and  Distribution  in  the  Oka 
River  Section  of  the   Bratsk  Reservoir  (Raz- 
meshcheniye    i   chislennost'    ryb    v    Okinskoy 
chasti  Bratskogo  vodokhranilishcha), 
W72-04858  2H 

Long-Term  Water-Quality  Characteristics  of 
the  Bratsk  Reservoir  and  Forecast  of  Organic 
Matter  Accumulation  (Mnogoletnyaya  kharak- 
teristika  formirovaniya  kachestva  vody  i  prog- 
noz  nakopleniya  organicheskogo  veshchestva  v 
Bratskom  vodok  hranilishche), 
W72-04859  5C 

Water  Quality  of  the  Bratsk  Reservoir  During 
the  First  Years  of  Impoundment,  1962-64 
(Sanitarnoye  sostoyaniye  Bratskogo  vodok- 
hranilishcha v  pervyye  gody  yego  zapolneniya 
(1962-1964  gg.)), 
W72-04860  5C 

IRON  OXIDES 

Waste  Water  Treatment  Phosphate  Removal  by 

Iron  Oxide, 

W72-05041  5D 

IRRIGATION  WATER 

Analysis  of  Colombian   Precipitation  to   Esti- 
mate Irrigation  Requirements, 
W72-04806  2B 

ISOLATION 

Isolation  and  Counting  of  Athiorhodaceae  with 

Membrane  Filters, 

W72-04743  5A 

ISOTHERMS 

Evaluation  Criteria  for  Granular  Activated  Car- 
bons, 
W72-04977  5D 

ISSUE  ANALYSIS 

A  New  Dimension  of  State  Planning  -  Policy 

Development  and  Issue  Analysis, 

W72-05052  6E 


JACKSONVILLE  (ARK) 

Biological      Treatment      of      Chlorophenolic 

Wastes. 

W72-04825  5D 

JUDICIAL  DECISIONS 

Riparian  Water  Law.  A  Functional  Analysis, 
W72-05097  6E 

KENOSHA  (WISC) 
Process  Evaluation-Phosphorus  Removal, 
W72-04979  5D 

KINETICS 

Kinetics  of  Algal  Systems  in  Waste  Treatment- 
Ammonia-Nitrogen  as  a  GrowthLimiting  Factor 
and  Other  Pertinent  Topics, 
W72-04787  5D 

Kinetics  of  Algal  Systems  in  Waste  Treatment- 
Phosphorus  as  a  Growth  Limiting  Factor, 
W72-04788  5D 

Kinetics  of  Algal  Systems  in  Waste  Treatment 

Field  Studies, 

W72-04789  5D 

Use     of     14C-Glucose     to     Study     Substrate 

Removal  by  Activated  Sludge, 

W72-04970  5D 

Anaerobic  Digestion  II.  The  Characterization 
and  Control  of  Anaerobic  Digestion, 
W72-04995  5D 

LABORATORY  TESTS 

Determination  of  Tritium  in  Water  by  the  U.S. 
Geological  Survey,  Denver,  Colorado, 
W72-04842  5A 

LAKE  BEDS 

Farmdalian    Lake    Deposits    and    Faunas    in 

Northern  Illinois, 

W72-04834  2H 

LAKE-EFFECT  SNOWSTORMS 

Snowfall  From  Lake-Effect  Storms, 
W72-04845  2B 

LAKE  MICHIGAN 

Coastal  Sedimentation  of  Southeastern   Lake 

Michigan,  Field  Trip  Guidebook, 

W72-04807  2J 


LAKE  RENEWAL 

Inland  Lake  Dredging  Evaluation. 
W72-04778 


8C 


LAKE  VOMBSJON 

Primary  Production  and  Chlorophyll  a  Content 
of  Nanoplankton  in  a  Eutrophic  Lake, 
W72-04717  5C 

LAKES 

Population  Dynamics  of  Selected  Zooplankton 
in  Three  Oligotrophic  Oregon  Lakes, 
W72-04763  5C 

An  Artificial  Alteration  of  the  Seasonal  Cycle 
of  the  Plankton  Diatom  Melosira  Italica  Subsp 
Subarctica  in  an  English  Lake, 
W72-04765  5C 


Inland  Lake  Dredging  Evaluation. 
W72-04778 

Water  Quality  Office. 
W72-04791 


8C 


5C 


Election  Micrographs  of  Lake  Kinneret  Sedi- 
ments, 
W72-04810  2J 


LAND  MANAGEMENT 

Ecology  and  Technology  in  Twentieth-Centu 
Landscapes, 

W72-O4980  ( 

LAND  RECLAMATION 

Cost  of  Reclamation  and  Mine  Drainage  Abai 
ment-Elkins  Demonstration  Project, 
W72-05146 

LAND  SUBSH>ENCE 

Estimated  Subsidence  in  the  Raymond  Bas 
Los  Angeles  County,  California,  for  a  Post 
lated  Water-Level  Lowering,  1970-2020, 
W72-04823 

LAND  USE 

The   Importance   of   Ecological   Studies  as 
Basis  for  Land-Use  Planning, 
W72-04936 

The  Mill  River  and  Its  Floodplain  in  Northan 
ton  and  Williamsburg,  Mass.:  A  Study  of  t 
Vascular  Plant  Flora,  Vegetation,  and  I 
Presence  of  the  Bacterial  Family  Pseudomo; 
daceae  in  Relation  to  Patterns  of  Land  Us  e, . 
W72-O5092 

LANDSCAPE  DESIGN 

Ecology  and  Technology  in  Twentieth-Centi 

Landscapes, 

W72-04980 

LANDSCAPING 

Ecology  and  Technology  in  Twenueth-Centi 

Landscapes, 

W72-04980 

LASERS 
Laser     Holography     and     Interferometry 
Materials  Research, 
W72-04873 

LAWRENCE  (KANS) 
Effects  of  Urbanization  on  Storm  Water  I 
noff  Quality:  A  Limited  Experiment,  Naism 
Ditch,  Lawrence,  Kansas, 
W72-05035 

LAYOUT 

Peaking-Station  Layouts  on  Himalayan  Rivei 

W72-04875 

LEAD 

The  Impact  of  Various  Heavy  Metals  on 

Aquatic  Environment, 

W72-04792 

LEAKAGE 

Experimental      Cationic      Asphalt     Emuls 

Grouting, 

W72-04869 

LEGAL  ASPECTS 

Environmental  Policy  and  the  Congress, 
W72-05118 

LEGISLATION 

Process  Evaluation-Phosphorus  Removal, 
W72-04979 

LIFE  HISTORY  STUDIES 

Life  Histories  and  Drifting  of  Three  Specie- 
Limnephilidae  (Trichoptera), 
W72-04714 

LIMESTONES 

Resistivity  Soundings  in  the  Condroz  (Belg" 
With  Schlumberger  and  Dipole  Arrays;  Ap 
cation  to  Limestone  Aquifer  Evaluation, 
W72-04850 


SU-14 


SUBJECT  INDEX 


METEOROLOGICAL  DATA 


■ 


SEAR  FLOOD  ROUTING 

V  Modular  Distributed  Model  of  Catchment 

dynamics, 

V72-04896  2E 

SEAR  PROGRAMMING 

in  Intersectoral  Programming  Model  for  the 
Management  of  the  Waste  Water  Economy  of 
he  San  Francisco  Bay  Region, 
V72-04780  5B 

•IDS 

Expanded  Program  for  Pesticide  Monitoring  of 

ish, 

V72-04740  5A 

}V1D  CHROMATOGRAPHY 

(etermination  of  Nitrilotriacetic  Acid  by  High- 
peed  Ion  Exchange  Chromatography, 
m-04901  5A 

)VW  DILUTION 

he  Quantitative  Determination  of  the   Odor 

trength  of  Chicken  Manure, 

^72-05069  5A 

(UID  SCINTILLATION  TECHNIQUES 

letermination  of  Tritium  in  Water  by  the  U.S. 
ieological  Survey,  Denver,  Colorado, 
H2-04842  5A 

\VU>  WASTES 

luxiliary   Sewage   Storage    System   for  Tem- 

orarily  Storing  Sewage, 

V72-05022  5D 

ERATURE  REVIEW 

he  Impact  of  Various  Heavy  Metals  on  the 

Lquatic  Environment, 

V72-04792  5B 

TLE  KANAWHA  RIVER  BASIN  (W  VA) 

lecords  of  Wells,  Springs,  and  Test  Borings, 
Ihemical  Analyses  of  Water,  Sediment 
inalyses.  Standard  Streamflow  Data  Summa- 
ies,  and  Selected  Drillers'  Logs  From  The  Lit- 
le  Kanawha  River  Basin  in  West  Virginia, 
V72-04841  7C 

GGING  (RECORDING) 

Records  of  Wells,  Drillers'  Logs,  and  Chemical 
inalysis  of  Ground  Water  in  Galveston  Coun- 
ts Texas  1952-1970, 
V72-04795  4B 

NG  ISLAND  (N.Y.) 

Catalog  of  Recharge  Basins  on  Long  Island, 

)Y.,  In  1969, 

V72-04833  4A 

NG-TERM  PLANNING 

laking  Water  Resources  Planning  Relevant, 
V72-04881  6B 

he   Primacy    of   our    Environment   over   the 

xonomy, 

V72-04887  6B 

mproving   the   Planning   Process-EstabUshing 

'alues, 

V72-04888  6B 

NG  TERM  RESEARCH  PROGRAM 

Vhere  Will  All  the  People  Go.  How  Much  Will 
hey  Dump  When  They  Get  There  -  Popula- 
ion  Distribution,  Environmental  Damage,  and 
he  Quality  of  Life, 
V72-05123  6B 


LOW-FLOW  AUGMENTATION 

Forest  Transpiration  Reduction  by  Clearcutting 

and  Chemical  Treatment, 

W72-05077  2D 

LPP  VIRUS 

Distribution   of   Blue-Green   Algal   Viruses   in 

Various  Types  of  Natural  Waters, 

W72-04736  5B 

LYSIMETERS 

Plant  Growth-Evapotranspiration  Relations  for 
Several  Crops  in  the  Central  Great  Plains, 
W72-05147  2D 

MADISON  (WISC) 

Forms    of    Inorganic    Nitrogen    in    Domestic 

Wastewater, 

W72-04981  5A 

MANAGEMENT 

Public  Participation  and  Environmental  Quali- 
ty, 
W72-04839  6A 


Alternatives  in  Water  Management, 
W72-04893 


6B 


The   Importance   of   Ecological   Studies   as   a 

Basis  for  Land-Use  Planning, 

W72-04936  6B 


Urban  Social  Theory  and  Research, 
W72-05121 


6B 


Environmental  Policy:  Public  Participation  and 

the  Open  Information  System, 

W72-05I32  6E 


MARICULTURE 

Bibliography  of  Aquaculture. 
W72-05087 


5C 


MARINE  ALGAE 

Cultural  Estimation  of  Yeasts  on  Seaweeds, 
W72-04748  5A 

The    Distribution    and    Net    Productivity    of 
Sublittoral         Populations         of         Attached 
Macrophytic  Algae  in  an  Estuary  on  the  Atlan- 
tic Coast  of  Spain, 
W72-04766  5C 

MARINE  PLANTS 

Diurnal    Rhythms    in    Netplankton    and    Nan- 

noplankton  Assimilation  Ratios, 

W72-04770  5C 

MARSH  PLANTS 

The  Mill  River  and  Its  Floodplain  in  Northamp- 
ton and  Williamsburg,  Mass.:  A  Study  of  the 
Vascular  Plant  Flora,  Vegetation,  and  the 
Presence  of  the  Bacterial  Family  Pseudomona- 
daceae  in  Relation  to  Patterns  of  Land  Us  e, 
W72-05092  5C 

MARYLAND 

Progress  Report  on  the  Analog  Model  Study  of 
the  Magothy  Aquifer  in  the  Annapolis,  Mary- 
land Area. 
W72-04840  4B 

MASS  BALANCE 

Use     of     14C-Glucose     to     Study     Substrate 

Removal  by  Activated  Sludge, 

W72-04970  5D 

MASS  SPECTROSCOPY 

Residues  of  Polychlorobiphenyls  in  Biological 

Samples, 

W72-04754  5A 


MASS  WASTING 
The  Measurement  of  Small  Soil  Displacements 
on  a  Dutch  Hillslope, 
W72-05040  2G 

MASSACHUSETTS 

Application  of  Stream  Order  Numbers  to  the 

Merrimack  River  Basin, 

W72-05036  4A 

MATERIALS  TESTS 

Laser     Holography     and     Interferometry     in 

Materials  Research, 

W72-04873  7B 

MATHEMATIC  MODELS 

Survival  of  Coliform  Bacteria  in  Wastewater 

Treatment  Lagoons, 

W72-04976  5D 

MATHEMATICAL  ANALYSIS 

The  Vibrations  of  Transmission  Line  Conduc- 
tor Bundles, 
W72-04863  8C 

MATHEMATICAL  MODELS 

Finite  Difference  Solutions  of  Axisymmetric 

Infiltration  Through  Partially  Saturated  Porous 

Media, 

W72-04805  2G 

Hymo,    A   Problem-Oriented   Computer    Lan- 
guage for  Building  Hydrologic  Models, 
W72-05028  7C 

Effects  of  Random  Data  Errors  on  the  Parame- 
ter Values  for  a  Conceptual  Model, 
W72-05029  7A 

MATHEMATICAL  STUDIES 

Analysis  of  Turbulent  Pipe  Flow, 

W72-05050  8B 

MELOSIRA  ITALICA 

An  Artificial  Alteration  of  the  Seasonal  Cycle 
of  the  Plankton  Diatom  Melosira  Italica  Subsp 
Subarctica  in  an  English  Lake, 
W72-04765  5C 

MEMBRANE  PROCESSES 

Isolation  and  Counting  of  Athiorhodaceae  with 

Membrane  Filters, 

W72-04743  5A 

MERCURY 

Trace  Elements  and  Compounds  in  Waters, 
W72-04969  5F 

MERRIMACK  RIVER  (MASS) 
Application  of  Stream  Order  Numbers  to  the 
Merrimack  River  Basin, 
W72-05036  4A 

METABOLISM 

Use     of     14C-Glucose     to     Study     Substrate 

Removal  by  Activated  Sludge, 

W72-04970  5D 

METABOLIZEABLE  ENERGY 

The   Metabolizeable    Energy   Value   of   Dried 

Poultry  Waste, 

W72-05065  5E 

METEOROLOGICAL  DATA 

Development  of  a  Procedure  for  Determining 

Spacial  and  Time  Variations  of  Precipitation  in 

Venezuela, 

W72-04804  2B 

Seasonal  Meteorological  Conditions  in  the  Re- 
gion   of    the     Bratsk    Reservoir    (Sezonnyye 


SU-15 


METEOROLOGICAL  DATA 


SUBJECT  INDEX 


meteorologicheskiye  usloviya  v  rayone  Brat- 

skogo  vodokhranilishcha), 

W72-04854  2H 

Precipitation    Data    and    Analysis-Volume    I, 
Venezuelan   International   Meteorological   and 
Hydrological  Experiment  (VIMHEX)  Hydrolo- 
gy Report, 
W72-05095  7C 

METEOROLOGY 

Seasonal  Meteorological  Conditions  in  the  Re- 
gion   of    the    Bratsk    Reservoir    (Sezonnyye 
meteorologicheskiye  usloviya  v   rayone   Brat- 
skogo  vodokhranilishcha), 
W72-04854  2H 

Some  Results  of  Hydromteorological  Research 
Work  Carried  Out  in  The  Experimental  Basins 
of    the    Meteorological    Service    of    German 
Democratic  Republic, 
W72-05046  2A 

Spatial  Variation  of  Net  Radiation,  Albedo  and 

Surface  Temperature  of  Forests, 

W72-05079  2D 

Economical  Radiometer  Theory,  Performance 

and  Construction, 

W72-05081  2D 

Concepts    of    Soil    Moisture    Availability    and 
Their  Effect  on  Soil  Moisture  Estimates  from  a 
Meteorological  Budget, 
W72-05149  2D 

METHANE 

Method  For  the  Storage  of  Samples  For  Dis- 
solved Gas  Analyses, 
W72-04729  5A 

METHANOL 

Nitrification   and   Denitrification   in   Activated 

Sludge  Systems, 

W72-05019  5D 

MICROORGANISMS 

Identification  of  Filamentous  Microorganisms 

in  Activated  Sludge, 

W72-04984  5B 

MICROSTRAINING 

Microstraining  of  Combined  Sewer  Overflows, 
W72-04971  5D 


Microstraining  Paper  Mill  Wastewater, 
W72-04996 


5D 


MILL  RIVER  (MASS) 
The  Mill  River  and  Its  Floodplain  in  Northamp- 
ton and  Williamsburg,  Mass.:  A  Study  of  the 
Vascular  Plant  Flora,  Vegetation,  and  the 
Presence  of  the  Bacterial  Family  Pseudomona- 
daceae  in  Relation  to  Patterns  of  Land  Us  e, 
W72-05092  5C 

MINERALOGY 

Complexes  of  Halloysite  with  Organic  Com- 
pounds, 
W72-05043  2K 

MIXING 

Effect  of  Upwelling,  Mixing,  and  High  Primary 
Productivity  on  C02  Concentrations  in  Surface 
Waters  of  the  Bering  Sea, 
W72-05038  2K 

MODEL  STUDIES 

Space-Time  Sampling  of  Ecological  Systems, 
W72-04779  6A 


Statistical  Geometry  of  Porous  Media, 
W72-04783  2G 

Agricultural    Flood    Damage    Assessment:    A 

Review    and    Investigation    of    a    Simulation 

Method, 

W72-04877  6F 

A  Modular  Distributed  Model  of  Catchment 

Dynamics, 

W72-04896  2E 

On  the  Generation  of  Long  Waves, 
W72-05039  2E 

Analysis  of  Turbulent  Pipe  Flow, 

W72-O5050  8B 

Numerical  Modeling  of  Unsaturated  Ground- 
water Flow  Including  Effects  of  Evapotrans- 
piration, 
W72-05089  2G 

Information  Requirement  for  Socio-Ecological 

Models, 

W72-05119  6A 

MOISTURE  AVAILABILITY 

Concepts   of    Soil    Moisture    Availability   and 
Their  Effect  on  Soil  Moisture  Estimates  from  a 
Meteorological  Budget, 
W72-05149  2D 


MOLLUSKS 

Bibliography  of  Aquaculture. 
W72-05087 


5C 


MONITORING 

Expanded  Program  for  Pesticide  Monitoring  of 

Fish, 

W72-04740  5A 

An  Empirical  Method  for  Determining  the  Con- 
centration of  Solids  in  Suspension, 
W7204731  5  A 

MONTANA 

Hydrology     of     Hungry     Horse     Reservoir, 

Northwestern  Montana, 

W72-04821  4A 

MONTMORJLLONITE 

Cation   Exchange   Selectivity   of   Some   Clay- 
Sized  Minerals  and  Soil  Materials, 
W72-05127  2K 

MOST  PROBABLE  NUMBER 

Survival  of  Colifonn  Bacteria  in  Wastewater 

Treatment  Lagoons, 

W72-04976  5D 

MUNICIPAL  WASTES 

Forms    of    Inorganic  Nitrogen    in    Domestic 

Wastewater, 

W72-04981  5  A 

The  Economic  Feasibility  of  Treating  Textile 

Wastes  in  Municipal  Systems, 

W72-04989  5D 

Dual  Substrate  Utilization  by  Activated  Sludge 

Microflora, 

W72-04990  5D 

NAIROBI  (KENYA) 

Rainfall  and  Run-off  from  an  Industrial  Area  in 

Nairobi,  Kenya, 

W72-04837  4C 

NANOPLANKTON 

Primary  Production  and  Chlorophyll  a  Content 
of  Nanoplankton  in  a  Eutrophic  Lake, 
W72-04717  5C 


NATIONAL  WATER  COMMISSION 

A  New  Look  at  National  Water  Policy, 
W72-04882  6 

NATIONAL  WATER  POLICY 

A  National  Policy  for  Western  Water  Develo 
ment, 

W72-04895  t 

NATURAL  FLOW  DOCTRINE 

Riparian  Water  Law.  A  Functional  Analysis, 
W72-05097  t 

NET  RADIATION 

Spatial  Variation  of  Net  Radiation,  Albedo  ai 
Surface  Temperature  of  Forests, 
W72-05079  2 

Economical  Radiometer  Theory,  Performaiv 

and  Construction, 

W72-05081  2 

NETPLANKTON 

Diurnal    Rhythms    in    Netplankton    and   Na 
noplankton  Assimilation  Ratios, 
W72-04770 

NEUTRON  ACTIVATION  ANALYSIS 

Trace    Element    Analysis    of    Environment 
Samples  by  Neutron  Activation  Method, 
W72-04998 

NEW  COMMUNITIES 

Nuclear  Energy  for  a  New  Town, 
W72-05091  I 

NEW  ENGLAND  WATERSHED  HISTORY 

New  Landmark  in  the  White  Mountains. 
W72-05080 

NEW  LANDMARK 

New  Landmark  in  the  White  Mountains, 
W72-05080  - 

NEW  TOWNS 

Population  Growth  in  Communities  in  RelalM 

to  Water  Resources  Policy. 

W72-04785  « 

NEW  YORK 

Catalog  of  Recharge  Basins  on  Long  Islan 

N.Y.,  In  1969, 

W72-04833  * 

NITRATES 

Probable  Impact  of  NTA  on  Ground  Water, 
W72-O4800 

The    Formation    of   Nitrate   from    Ammoniu 
Nitrogen  in  Soils:  IV.  Use  of  the  Delay  ai 
Maximum  Rate  Phases  for  Making  Quanutau 
Predictions, 
W72-05120 

NrnUFICATION 

Nitrification   and   Denitrificauon   in   Actival- 

Sludge  Systems, 

W72-05019  - 

The    Formation    of   Nitrate   from    Ammoniu 
Nitrogen  in  Soils:  IV.  Use  of  the  Delay  ai 
Maximum  Rate  Phases  for  Making  Quantitau 
Predictions, 
W72-05120 

NiTRILOTRIACETIC  ACID 

Probable  Impact  of  NTA  on  Ground  Water, 
W72-04800 

Determination  of  Nitrilotriacetic  Acid  by  Hig 
Speed  Ion  Exchange  Chromatography, 
W72-O4901 


SU-16 


SUBJECT  INDEX 


OPTIMIZATION 


ITROGEN 

Kinetics  of  Algal  Systems  in  Waste  Treatment— 
Ammonia-Nitrogen  as  a  GrowthLimiting  Factor 
and  Other  Pertinent  Topics, 
W72-04787  5D 

Kinetics  of  Algal  Systems  in  Waste  Treatment 

Field  Studies, 

W72-04789  5D 

Forms    of    Inorganic    Nitrogen    in    Domestic 

Wastewater, 

W72-04981  5  A 

Toxic  Effects  of  Ammonia  Nitrogen  in  High- 
Rate  Digestion, 
W72-05015  5D 

A  Comparison  of  Nitrogen  Losses  From  Urea 

and   Ammonium    Nitrate    in    Surface    Runoff 

Water, 

W72-05142  5B 

>  LOGGING 

Changes    in    Snowmelt    Runoff    After    Forest 
Clearing  on  a  New  England  Watershed, 
W72-05078  4A 

rA 

Determination  of  Nitrilotriacetic  Acid  by  High- 
Speed  Ion  Exchange  Chromatography, 
W72-04901  5A 

JCLEAR  POWER  PLANTS 

Nuclear  Energy  for  a  New  Town, 

W72-05O91  6G 

JCLEAR  POWERPLANTS 

Thermal  Study  of  the  Missouri  River  in  North 

Dakota  Using  Infrared  Imagery, 

W72-04824  5B 

JMAPPARA  POWER  STATION 

Single-Stage,    500    M    High-Head    Reversible 

Pump-Turbines  and  Generator-Motors  for  Nu- 

tnappara  Power  Station, 

W72-04867  8C 

JMERICAL  ANALYSIS 

Inverse  Solutions  to  Three-Dimensional  Free 

Surface  Potential  Flows, 

W72-04808  2F 

Cation   Adsorption   in   One-Dimensional   Flow 
Through  Soils:  A  Numerical  Solution, 
W72-05031  2G 

Application  of  Galerkin's  Procedure  to  Aquifer 

Analysis, 

W72-05032  2F 

Groundwater  Flow   in  a   Sandy  Tidal  Beach: 
Two-Dimensional  Finite  Element  Analysis, 
W72-05033  2F 

Numerical  Modeling  of  Unsaturated  Ground- 
water Flow  Including  Effects  of  Evapotrans- 
piration, 
W72-05089  2G 

JTRIENT  LOSS  VIA  STREAM 

Effect  of  Elimination  of  Vegetation  on  Stream 

Water  Quantity  and  Quality, 

W72-05076  3B 

JTRIENT  REQUIREMENTS 

Kinetics  of  Algal  Systems  in  Waste  Treatment- 
Ammonia-Nitrogen  as  a  GrowthLimiting  Factor 
and  Other  Pertinent  Topics, 
W72-04787  5D 


Kinetics  of  Algal  Systems  in  Waste  Treatment- 
Phosphorus  as  a  Growth  Limiting  Factor, 
W72-04788  5D 

Kinetics  of  Algal  Systems  in  Waste  Treatment 

Field  Studies, 

W72-04789  5D 

NUTRIENTS 

Earth  Resource  Technology  Used  in  Pollution 

Detection, 

W72-04742  5A 


Nutrient  Removal  by  Waterhyacinth, 
W72-04776 


5C 


Nutrients  and  Carbon  Dioxide  in  the  Columbia 

River, 

W72-04974  5B 

Algal-Bacterial    Symbiosis    for    Removal    and 
Conservation  of  Wastewater  Nutrients, 
W72-04983 


OBSERVATION  WELLS 

Ground- Water  Levels  in  Idaho,  1971. 
W72-04819 

OCEAN  CIRCULATION 

On  the  Generation  of  Long  Waves, 
W72-05039 


5D 


4B 


2E 


OCEAN  WAVES 

The  Chesapeake  Bay  Institute  Wave  Follower- 
Part  II, 
W72-04818  7B 


On  the  Generation  of  Long  Waves, 
W72-05039 


2E 


OCEANOGRAPHY 

The  Chesapeake  Bay  Institute  Wave  Follower- 
Part  II, 
W72-04818  7B 


On  the  Generation  of  Long  Waves, 
W72-05039 


2E 


OCEANS 

Effect  of  Upwelling,  Mixing,  and  High  Primary 
Productivity  on  C02  Concentrations  in  Surface 
Waters  of  the  Bering  Sea, 
W72-05038  2K 

Wire-Guided  Self-Propelled  Water  Sampler. 
W72-05042  7B 

ODESSA  (TEXAS) 
Multiple  Water  Reuse, 
W72-04994  5D 

ODOR 

Poultry  Pollution:  Research  Results, 
W72-05058  5E 

Economics  of  Dried  Poultry  Waste  (DPW)  as  a 

Feed  Ingredient  or  a  Fertilizer, 

W72-05060  5E 

Drying   of   Poultry    Manure   in   a   Cage-Layer 

House, 

W72-05063  5E 

Odors,  Gases  and  Particulate  Matter  from  High 
Density  Poultry  Management  Systems  as  They 
Relate  to  Air  Pollution, 
W72-05067  5B 

The    Qualitative    Determination    of   the    Odor 

Quality  of  Chicken  Manure, 

W72-05068  5B 


The  Quantitative  Determination  of  the  Odor 

Strength  of  Chicken  Manure, 

W72-05069  5A 

Particulate  Matter, 

W72-05072  5A 

Odor  Controls  by  Chemical  Treatment, 
W72-05074  5D 

ODOR  CONTROL 

Odors,  Gases  and  Particulate  Matter  from  High 
Density  Poultry  Management  Systems  as  They 
Relate  to  Air  Pollution, 
W72-05067  5B 

Soil  Filtration  to  Remove  Odors, 

W72-05073  5D 

Odor  Controls  by  Chemical  Treatment, 
W72-05074  5D 

OHIO 

Floods  of  July  4-8,  1969  in  North-Central  Ohio, 
W72-04852  2E 

OHM'S  LAW 

Numerical  Modeling  of  Unsaturated  Ground- 
water Flow  Including  Effects  of  Evapotrans- 
piration, 
W72-05089  2G 

OIL  CONTAINMENT  SYSTEMS 

Oil  Spill  Containment  Systems. 
W72-04826 


OIL  SLICKS 

Oil  Spill  Containment  Systems. 
W72-04826 

OIL  WASTES 

Oil  Spill  Containment  Systems. 
W72-04826 


5G 


5G 


5G 


OILS 

Earth  Resource  Technology  Used  in  Pollution 
Detection, 

W72-04742  5A 

OLIGOTROPHY 

Population  Dynamics  of  Selected  Zooplankton 
in  Three  Oligotrophic  Oregon  Lakes, 
W72-04763  5C 

ON-SITE  DATA  COLLECTIONS 

Space-Time  Sampling  of  Ecological  Systems, 
W72-04779  6A 

ON-SITE  INVESTIGATIONS 

Redesigning    Existing    Facilities    to    Increase 

Hydraulic  and  Organic  Loading, 

W72-05004  5D 

OPERATIONS  RESEARCH 

A  Computerized  Educational  Program  for  the 
Application  of   the   Management  Sciences  to 
Water  Resource  Management, 
W72-05088  7C 

OPTICAL  MEASUREMENT 

Laser     Holography     and     Interferometry     in 

Materials  Research, 

W72-04873  7B 

OPTIMIZATION 

Algebraic  Technological  Function  from  a  Simu- 
lation Model, 
W72-05034  6A 


SU-17 


ORDINATION 


SUBJECT  INDEX 


ORDINATION 

Comparison     of    Some     Species    Importance 
Values    and    Ordination   Techniques    Used   to 
Analyse  Benthic  Invertebrate  Communities, 
W72-04716  5A 

ORGANIC  LOADING 

Design  and  Operation  of  an  Extended  Aeration 

Plant, 

W72-04973  5D 

Redesigning    Existing    Facilities    to    Increase 

Hydraulic  and  Organic  Loading, 

W72-05004  5D 

ORGANIC  MATTER 

Long-Term  Water-Quality  Characteristics  of 
the  Bratsk  Reservoir  and  Forecast  of  Organic 
Matter  Accumulation  (Mnogoletnyaya  kharak- 
teristika  formirovaniya  kachestva  vody  i  prog- 
noz  nakopleniya  organicheskogo  veshchestva  v 
Bratskom  vodok  hranilishche), 
W72-04859  5C 

Advanced   Organics   Removal   by   Pulsed   Ad- 
sorption Beds, 
W72-05005  5D 

ORGANOPHOSPHORUS  PESTICIDES 

Pesticide    Residues,    Infrared    and    Ultraviolet 

Spectra  of  Seventy-Six  Pesticides, 

W72-04738  5A 

OSTRACODS 

Kinetics  of  Algal  Systems  in  Waste  Treatment- 
Ammonia-Nitrogen  as  a  GrowthLimiting  Factor 
and  Other  Pertinent  Topics, 
W72-04787  5D 

OVERFLOW 

Demonstration  of  Rotary  Screening  for  Com- 
bined Sewer  Overflows. 
W72-04827  5D 

OXIDATION 

Operational  Stability  of  the  Extended  Aeration 

Process, 

W72-04784  5D 

Dual  Substrate  Utilization  by  Activated  Sludge 

Microflora, 

W72-04990  5D 

OXIDATION  LAGOONS 

Some    Observations   on    the    Limnology   of   a 

Pond  Receiving  Animal  Wastes, 

W72-04773  5C 

Kinetics  of  Algal  Systems  in  Waste  Treatment 

Field  Studies, 

W72-04789  5D 

Biological       Treatment       of       Chlorophenolic 

Wastes. 

W72-04825  5D 

Survival  of  Coliform  Bacteria  in  Wastewater 

Treatment  Lagoons, 

W72-04976  5D 

OXIDATION-REDUCTION  POTENTIAL 

Energy  Production  in  Anaerobic  Organisms, 
W72-05018  5D 

PACIFIC  COD 

Effects  of  Sodium  Chloride  on  Outgrowth  and 
Toxin    Production    of    Clostridium    botulinum 
Type  E  in  cod  Homogenates, 
W72-04737  5C 


PACKAGE  PLANTS 

Design  and  Operation  of  an  Extended  Aeration 

Plant, 

W72-04973  5D 

PALEOCLIMATOLOGY 

Morphogenesis  of  Granitic  Boulder  Slopes  in 

the  Mojave  Desert,  California, 

W72-04813  2J 

PARTICULATE  MATTER 

Odors,  Gases  and  Particulate  Matter  from  High 
Density  Poultry  Management  Systems  as  They 
Relate  to  Air  Pollution, 
W72-05067  5B 


Particulate  Matter, 
W72-05072 


5A 


PATENTS 

Auxiliary   Sewage   Storage   System   for  Tem- 
porarily Storing  Sewage, 
W72-05022  5D 

Waste  Water  Treatment  Phosphate  Removal  by 

Iron  Oxide, 

W72-05041  5D 

PATH  OF  POLLUTANTS 

Dieldrin  Levels  in  Fish  From  Iowa  Streams, 
W72-04739  5A 

Probable  Impact  of  NTA  on  Ground  Water, 
W72-04800  5B 

Methods  of  Geologic  Evaluation  of  Pollution 

Potential  at  Mountain  Homesites, 

W72-04803  5B 

PATHOGENIC  BACTERIA 

Study  on  the  New  Strain  of  the  Pathogenic 
"Vibrio'  Isolated  from  Freshwater  Fishes, 
W72-04720  5A 


PATTERNS 

Forecasting  Planning, 
W72-05082 


6B 


PATUXENT  ESTUARY  (MD) 

Results  of  a  Field  Study  Using  the  3-Axis  Dop- 

pler  Shift  Current  Meter, 

W72-04817  2L 

PEAK  ACCUMULATION 

Changes    in    Snowmelt    Runoff    After    Forest 
Clearing  on  a  New  England  Watershed, 
W72-05078  4A 

PEAK  DISCHARGE 

Floods  of  July  4-8,  1969  in  North-Central  Ohio, 
W72-04852  2E 

A   Method  for  Predicting  Peak   Flows   From 

Small  Rural  Vermont  Watersheds, 

W72-04897  8B 

PEAK  FLOWS 

Changes    in    Snowmelt   Runoff    After    Forest 
Clearing  on  a  New  England  Watershed, 
W72-05078  4A 

PEAK  POWER 

Peaking-Station  Layouts  on  Himalayan  Rivers, 
W72-04875  4A 

PENETRATION 

Soil    Moisture    Content,    Tilth,    and    Soybean 
Response     with     Surface     and     Subsurface 
Drainage , 
W72-05145  2G 


PERMITS 

Administrative  Allocation  of  Water, 
W72-04786 

PESTIC  IDE  RESIDUES 
DDT  in  Forest  Streams, 
W72-04719 


51 


Characterization  of  Four  Major  Components  ii 
a  Technical  Polychlorinated  Biphenyl  Mixture, 
W72-04730  5/ 

Expanded  Program  for  Pesticide  Monitoring  o 
Fish, 

W72-04740  5/ 

Residues  of  Polychlorobiphenyls  in  Biologica 

Samples, 

W72-04754  5/ 

PEsncrDES 

Organochlorine  Insecticide  Residues  in  Ever 
glades  National  Park  and  Loxahatchee  Nation? 
Wildlife  Refuge,  Florida, 
W72-04799  51 

Accumulations  of  Certain  Pesticides  in  Adipos< 

Tissues  and  Performance  of  Angus,  Hereford 

and    Holstein    Steers    Fed    Apple    Processus 

Wastes, 

W72-04992  51 

PHENOLS 

Biological      Treatment      of      Chlorophenolic 

Wastes. 

W72-04825  51 

PHDLADELPHIA  (PENN) 
Microstraining  of  Combined  Sewer  Overflows, 
W72-04971  5' 

PHOSPHATE  EQUILIBRIA 

Phosphate  Equilibria  on  Stream  Sediment  an 
Soil  in  a  Watershed  Draining  an  Agricullura 
Region, 

W72-04774  5( 

PHOSPHATES 

Strategies  for  Control  of  Man-Made  Eutrophi 
cation, 

W72-04734  51 

Phosphate  Equilibria  on  Stream  Sediment  am 

Soil  in  a  Watershed  Draining  an  Agricullura 

Region, 

W72-04774  5( 

Kinetics  of  Algal  Systems  in  Waste  TreaUnen 

Field  Studies, 

W72-04789  51 

Phosphorus  Removal  by  Luxury  Uptake, 
W72-0501 1  51 

Waste  Water  Treatment  Phosphate  Removal  b' 

Iron  Oxide, 

W72-05041  51 

PHOSPHORUS 

Levels  of  Inorganic  and  Total  Phosphorus  ii 

Lake  Sediments  as  Related  to  Other  Sedimen 

Parameters. 

W72-04732  5( 

Kinetics  of  Algal  Systems  in  Waste  Treatment- 
Phosphorus  as  a  Growth  Limiting  Factor, 
W72-04788  SI 

Operation   of   Conventional   Activated   Sludg' 
for  Maximum  Phosphorus  Removal, 
W72-04978  51 


SU-18 


SUBJECT  INDEX 


PONDS 


ocess  Evaluation-Phosphorus  Removal, 
72-04979  5D 

osphorus  Removal  -  The  State  of  the  Art, 
72-05131  5D 


osphorus  Fertilization  of  Hops, 
72-05148 


5B 


TOGRAPHY 

Uution  Detection  by  Remote  Sensing. 
72-04726  5A 

TOSYNTHESIS 

urnal   Rhythms    in    Netplankton    and    Nan- 
plankton  Assimilation  Ratios, 
72-04770  5C 

SICAL  ENVIRONMENT 

inning  for  People,  Not  Buildings, 

72-05133  6B 

TOMACROFAUNA 

Quantitative       Sampler  for       Aquatic 
ytomacrofauna, 
72-04710  5  A 

TOPLANKTON 

unary  Production  and  Chlorophyll  a  Content 
Nanoplankton  in  a  Eutrophic  Lake, 
72-04717  5C 

nnation    of    Phytoplankton    in    the    Bratsk 
servoir  (Formirovaniye  fitoplanktona   Brat- 
3go  vodokhranilishcha), 
72-04855  5C 

)  FOUNDATIONS 

e  Load  Movement  Behavior  of  Long  Piles, 
72-04872  8D 

IS  (FOUNDATIONS) 

e  Load  Movement  Behavior  of  Long  Piles, 

72-04872  8D 

)T  PLANTS 

trification   and  Denitrification   in  Activated 

idge  Systems, 

72-05019  5D 

IFLOW 

lalysis  of  Turbulent  Pipe  Flow, 
72-05050 


:s 

mping  Sludge  Long  Distances, 

72-05013 

NKTON 

Quantitative  Plankton  Sampler, 
72-04713 


8B 


5D 


7B 


i  Artificial  Alteration  of  the  Seasonal  Cycle 
the  Plankton  Diatom  Melosira  Italica  Subsp 
barctica  in  an  English  Lake, 
72-04765  5C 

urnal   Rhythms    in    Netplankton    and    Nan- 
plankton  Assimilation  Ratios, 
72-04770  5C 

SNING 

immunity  Decision  Behavior:  The  Culture  of 

inning, 

72-04760  6A 

iter  and  Western  Destiny:  From  Conflict  to 

'Operation. 

72-04878  6B 

Review  of  Inter-Regional  and  International 

ater  Transfer  Proposals, 

72-04883  6B 


A  Look  Ahead  in  Planning  Coordination  and 

Policy  Making, 

W72-04884  6B 

The    Third    Western    Interstate    Water    Con- 
ference of  Colorado  State  University, 
W72-04886  6B 


Partial  Solutions-The  Outlook, 
W72-04890 


6B 


The   Importance   of   Ecological    Studies   as   a 

Basis  for  Land-Use  Planning, 

W72-04936  6B 

Periolous   Links  Between  Economic  Growth, 
Justice     and     Ecology:     A     Challenge     for 
Economic  Planners, 
W72-04956  6B 

A  New  Dimension  of  State  Planning  —  Policy 

Development  and  Issue  Analysis, 

W72-05052  6E 

Cooperation  of  Government,  Science,  and  In- 
dustry   in    Research    and    Development    -    A 
Systems  View, 
W72-05075  6B 

Political     and     Social     Accommodation:     The 
Political  Process  and  Environmental  Preserva- 
tion, 
W72-05083  6E 


Planning  for  People,  Not  Buildings, 
W72-05133 


6B 


PLAYAS 

Soil-Desiccation    Features    in    South    Dakota 

Depressions, 

W72-04812  2G 

PLECTONEMA  BORYANIUM 

Distribution   of   Blue-Green   Algal   Viruses   in 

Various  Types  of  Natural  Waters, 

W72-04736  5B 

POISON 

A    New    Concept    in    Sample  Preservation- 
Poisoning  and  Depoisoning, 
W72-05012  5  A 

POLAROGRAPHIC  ANALYSIS 

An  Empirical  Method  for  Determining  the  Con- 
centration of  Solids  in  Suspension, 
W7204731  5A 

POLICY 

Environmental  Policy  and  Politics:  Value  and 

Power  Context, 

W72-04985  6B 

Political    and     Social    Accommodation:    The 
Political  Process  and  Environmental  Preserva- 
tion, 
W72-05083  6E 


Environmental  Policy  and  the  Congress, 
W72-05118 


6E 


Environmental  Policy:  Public  Participation  and 

the  Open  Information  System, 

W72-05132  6E 

POLICY  DEVELOPMENT 

A  New  Dimension  of  State  Planning  —  Policy 

Development  and  Issue  Analysis, 

W72-05052  6E 

POLICY  MAKING 

The  Social  Context  of  Urban  Planning, 
W72-04758  6B 


A  Look  Ahead  in  Planning  Coordination  and 

Policy  Making, 

W72-04884  6B 

A  New  Dimension  of  State  Planning  —  Policy 

Development  and  Issue  Analysis, 

W72-05052  6E 

POLITICAL  ASPECTS 

Environmental     Policy     in     a     Hypertrophic 

Society, 

W72-04938  6B 

Environmental  Policy  and  Politics:  Value  and 

Power  Context, 

W72-04985  6B 

Political    and     Social    Accommodation:     The 
Political  Process  and  Environmental  Preserva- 
tion, 
W72-05083  6E 


Planning  for  People,  Not  Buildings, 
W72-05133 


6B 


POLITICAL  CONSTRAINTS 

Making  Water  Resources  Planning  Relevant, 
W72-04881  6B 

The    Primacy    of   our   Environment   over   the 

Economy, 

W72-04887  6B 

Environmental  Policy  and  Politics:  Value  and 

Power  Context, 

W72-04985  6B 

Political     and     Social     Accommodation:     The 
Political  Process  and  Environmental  Preserva- 
tion, 
W72-05083  6E 

POLITICAL  PROCESS 

Political     and     Social     Accommodation:     The 
Political  Process  and  Environmental  Preserva- 
tion, 
W72-05083  6E 

POLLUTION  ABATEMENT 

Periolous   Links   Between   Economic  Growth, 
Justice      and      Ecology:      A     Challenge      for 
Economic  Planners, 
W72-04956  6B 

POLYCHLORINATED  BIPHENYLS 

Characterization  of  Four  Major  Components  in 
a  Technical  Polychlorinated  Biphenyl  Mixture, 
W72-04730  5A 

Residues  of  Polychlorobiphenyls  in  Biological 
Samples, 

W72-04754 


POLYELECTROLYTES 

Microstraining  Paper  Mill  Wastewater, 
W72-04996 

POLYMERS 

Polymers  in  the  Filtration  of  Raw  Sludge, 
W72-04968 


5  A 


5D 


5D 


PONDING 

Relation  of  Ponded  Floodwater  from  Hurricane 
Beulah  to  Ground  Water  in  Kleberg,  Kenedy, 
and  Willacy  Counties,  Texas, 
W72-04796  2F 

PONDS 

An    Engineering-Economic    Study   of   Cooling 

Pond  Performance. 

W72-04831  5D 


SU-19 


POPULATION 


SUBJECT  INDEX 


POPULATION 

Some  Social  Issues  and  Alternatives  Involved 

in  Planning  Water  Resources  with  People  in  the 

West, 

W72-04889  6B 

Where  Will  All  the  People  Go.  How  Much  Will 
They  Dump  When  They  Get  There  --  Popula- 
tion Distribution,  Environmental  Damage,  and 
the  Quality  of  Life, 
W72-05123  6B 

POPULATION  DISPERSAL 

Population  Growth  in  Communities  in  Relation 

to  Water  Resources  Policy. 

W72-04785  6B 

POPULATION  DISTRIBUTION 

Where  WiU  All  the  People  Go.  How  Much  Will 
They  Dump  When  They  Get  There  --  Popula- 
tion Distribution,  Environmental  Damage,  and 
the  Quality  of  Life, 
W72-05123  6B 

PORES 

The  Growth  of  Pores  in  Graphitized  Carbon 

Reacted  with  Carbon  Dioxide, 

W72-04704  5D 

POROSITY 

Statistical  Geometry  of  Porous  Media, 
W72-04783  2G 


POROUS  MEDIA 

Statistical  Geometry  of  Porous  Media, 
W72-04783 


2G 


Finite   Difference   Solutions   of   Axisymmetric 

Infiltration  Through  Partially  Saturated  Porous 

Media, 

W72-04805  2G 

Inverse   Solutions   to  Three-Dimensional   Free 

Surface  Potential  Flows, 

W72-04808  2F 

Numerical   Modeling  of  Unsaturated  Ground- 
water Flow  Including  Effects  of  Evapotrans- 
piration, 
W72-05089  2G 

POTABLE  WATER 

Trace  Elements  and  Compounds  in  Waters, 
W72-04969  5F 

POTAMOCYPRIS 

Kinetics  of  Algal  Systems  in  Waste  Treatment- 
Ammonia-Nitrogen  as  a  GrowthLimiting  Factor 
and  Other  Pertinent  Topics, 
W72-04787  5D 

POTASSIUM  FLUORIDE 

Potassium  Fluoride  -  A  Reference  Standard  for 

Fluoride  Ion  Activity, 

W72-04741  5A 

POTHOLES 

Soil-Desiccation    Features    in    South    Dakota 

Depressions, 

W72-04812  2G 

POULTRY 

Abatement     of     Pollution     From     a     Poultry 

Processing  Plant, 

W72-05006  5D 

Block  Drying  of  Chicken  Manure, 

W72-05054  5D 

Poultry  Pollution:  Research  Results, 
W72-05058  5E 


Early  Experiments  at  Michigan  State  Universi- 
ty Involving  the  Use  of  Chicken  Manure, 
W72-05059  5E 

Feeding  Dehydrated  Poultry  Waste  to  Dairy 

Cows, 

W72-05061  5E 

Drying   of   Poultry   Manure  in   a  Cage-Layer 

House, 

W72-05063  5E 

Dried  Poultry  Waste  as  a  Protein  Source  for 

Feedlot  Cattle, 

W72-05064  5E 

Odors,  Gases  and  Particulate  Matter  from  High 
Density  Poultry  Management  Systems  as  They 
Relate  to  Air  Pollution, 
W72-05067  5B 

The    Qualitative    Determination    of   the   Odor 

Quality  of  Chicken  Manure, 

W72-05068  5B 

Analyses  of  Gases  Encountered  in  a  Commer- 
cial Poultry  House, 
W72-05070  5A 


Particulate  Matter, 
W72 -05072 


5A 


PRECIPITATION 

Forest  Transpiration  Reduction  by  Clearcutting 

and  Chemical  Treatment, 

W72-05077  2D 

PRECIPITATION  (ATMOSPHERIC) 

Development  of  a  Procedure  for  Determining 

Spacial  and  Time  Variations  of  Precipitation  in 

Venezuela, 

W72-04804  2B 

Analysis   of   Colombian   Precipitation   to   Esti- 
mate Irrigation  Requirements, 
W72-04806  2B 

Hydrometeorology    in    Precipitation    Manage- 
ment, 
W72-04866  6B 

A  Truncated  Square-Root-Normal  Distribution 
Applied   to  Monthly   Precipitation  Totals   for 
Ghent  (Belgium), 
W72-05048  2B 

Precipitation    Data    and    Analysis- Volume    I, 
Venezuelan   International   Meteorological   and 
Hydrological  Experiment  (VIMHEX)  Hydrolo- 
gy Report, 
W72-05095  7C 

PRESCRIPTIVE  RIGHTS 

Riparian  Water  Law.  A  Functional  Analysis, 
W72-05097  6E 

PRESERVATION 

A    New    Concept    in    Sample    Preservation- 
Poisoning  and  Depoisoning, 
W72-05012  5A 

PRIMARY  PRODUCTION 

Primary  Production  and  Chlorophyll  a  Content 
of  Nanoplankton  in  a  Eutrophic  Lake, 
W72-04717  5C 

PRIMARY  SLUDGE 

Pumping  Sludge  Long  Distances, 

W72-05013  5D 


PRIORITIES 

Environmental     Policy     in     a     Hypertrci 

Society, 

W72-04938 

Planning  for  People,  Not  Buildings, 
W72-05133 

PROBABILITY 

Agricultural  Flood  Damage  Assessment 
Review  and  Investigation  of  a  SimuLi 
Method, 

W72-04877 

PROCESS  CHARACTERIZATION 

Anaerobic  Digestion  II.  The  Characterizn 
and  Control  of  Anaerobic  Digestion, 
W72-04995 

PROCESS  CONTROL 

Dual  Substrate  Utilization  by  Activated  SI  i 

Microflora, 

W72-04990  1 

Anaerobic  Digestion  H.  The  Characteriz  i 
and  Control  of  Anaerobic  Digestion, 
W72-04995 

PROFESSIONALISM 

Political    and     Social    Accommodation:    i 
Political  Process  and  Environmental  Pre*'! 
tion, 
W72-05083 

PROGRAMMING  LANGUAGES 

Hymo,    A    Problem-Oriented   Computer   i 
guage  for  Building  Hydrologic  Models, 
W72-O5028 

PROJECT  BENEFITS 

Some  Social  Issues  and  Alternatives  Inv.  : 
in  Planning  Water  Resources  with  People  i  J 
West, 
W72-04889 

PROJECT  PLANNING 

Improving  the   Planning  Process-Establi.M 

Values, 

W72-04888 

A  National  Policy  for  Western  Water  Dev<| 

ment, 

W72-04895 

PROTOZOA 

Vertical  Distribution  of  Some  Ciliated  Prot : 
in  Two  Freshwater  Sediments, 
W72-04718 

Amoebic  Cysticidal  Properties  of  Halogei 
Water, 

W72-04746 

PSEUDOGLEY 

The    Amelioration    of    Gley    and    Pseudfl 

Soils, 
W72-04899 

PSEUDOMONAS 

The  Mill  River  and  Its  Floodplain  in  North* 
ton  and  Williamsburg,  Mass.:  A  Study  ai 
Vascular  Plant  Flora.  Vegetation,  and  I 
Presence  of  the  Bacterial  Family  Pseudom 
daceae  in  Relation  to  Patterns  of  Land  Us  < 
W72 -05092 


PUBLIC  BENEFITS 

Legal  Protection  of  Instream  Water  Val1 
W72-05099 

Planning  for  People,  Not  Buildings. 

W72-05133 


ue^ 


SU-20 


SUBJECT  INDEX 


RECIRCULATION 


4C  GOALS 

lining  for  People,  Not  Buildings, 
2-05133 


6B 


Estimated  Subsidence  in  the  Raymond  Basin, 

Los  Angeles  County,  California,  for  a  Postu- 
lated Water-Level  Lowering,  1970-2020, 

W72-04823  4B 


4C  HEALTH 

ustrial  Spill  Control  and  Pollution  Incident 

vention, 

2-05017  5G 

JC  INVOLVEMENT 

rironmental  Policy  and  the  Congress, 
2-05118  6E 

,IC  PARTICIPATION 

ilic  Participation  and  Environmental  Quali- 

2-04839  6A 

>roving  the  Planning  Process-Establishing 

6B 


ues, 
2-04888 


.ironmental  Policy:  Public  Participation  and 

Open  Information  System, 

2-05132  6E 

,IC  RIGHTS 

jal  Protection  of  Instream  Water  Values, 
2-05099  6E 

ilic  Access   Rights   in   Waters   and   Shore- 
is, 
2-05100  6E 

WASTES 

ighest  Air/Water  Rules  Met  by  New  Kraft 

1  at  Halsey,  Oregon, 

2-04993  5D 

:rostraining  Paper  Mill  Wastewater, 

2-04996  5D 

posal  of  Insulation  Board  Mill  Effluent  by 

id  Irrigation, 

2-05002  5D 

ED  ADSORPTION  BEDS 

vanced   Organics   Removal   by   Pulsed   Ad- 

ption  Beds, 

2-05005  5D 

P  TURBINES 

gle-Stage,    500    M    High-Head    Reversible 

np-Turbines  and  Generator-Motors  for  Nu- 

ppara  Power  Station, 

2-04867  8C 

Id   Test   Results   on    Diagonal-Flow   Type 
/ersible  Pump-Turbines  and  Generator-Mo- 
sforTakane  No.  1  Power  Station, 
2-04868  8C 

rcrsible  Pump/Turbines  for  Raccoon  Moun- 

i, 

2-04874  8C 

PED  STORAGE 

gle-Stage,    500    M    High-Head    Reversible 

np-Turbines  and  Generator-Motors  for  Nu- 

ppara  Power  Station, 

2-04867  8C 

versible  Pump/Turbines  for  Raccoon  Moun- 

i, 

2-04874  8C 

PING 

Jund-Water  Pumpage  from  the  Snake  Plain 

uifer,  Southeastern  Idaho, 

'2-04820  4B 


Pumping  Sludge  Long  Distances, 
W72-05013 

QANATS 

Qanat  Systems  in  Iran, 
W72-04849 


5D 


4B 


QUALITY  CONTROL 

The   Importance   of   Ecological   Studies   as   a 

Basis  for  Land-Use  Planning, 

W72-04936  6B 

Periolous  Links  Between  Economic  Growth, 
Justice     and     Ecology:     A     Challenge     for 
Economic  Planners, 
W72-04956  6B 

Where  Will  All  the  People  Go.  How  Much  Will 
They  Dump  When  They  Get  There  --  Popula- 
tion Distribution,  Environmental  Damage,  and 
the  Quality  of  Life, 
W72-05123  6B 

QUALITY  OF  LIFE 

Where  Will  All  the  People  Go.  How  Much  Will 
They  Dump  When  They  Get  There  ~  Popula- 
tion Distribution,  Environmental  Damage,  and 
the  Quality  of  Life, 
W72-05123  6B 

QUANTIFICATION 

Information  Requirement  for  Socio-Ecological 

Models, 

W72-05119  6  A 

QUANTITATIVE  SAMPLER 

A       Quantitative       Sampler       for       Aquatic 

Phytomacrof  auna , 

W72-04710  5A 

RACCOON  MOUNTAIN  PLANT 

Reversible  Pump/Turbines  for  Raccoon  Moun- 
tain, 
W72-04874  8C 

RADAR 

Evaluation  of  Radar  and  Raingage  Systems  for 

Flood  Forecasting, 

W72-04966  2B 

RADIATION 

Spatial  Variation  of  Net  Radiation,  Albedo  and 

Surface  Temperature  of  Forests, 

W72-05079  2D 

Economical  Radiometer  Theory,  Performance 

and  Construction, 

W72-05081  2D 

RADIATION  SENSOR 

Spatial  Variation  of  Net  Radiation,  Albedo  and 

Surface  Temperature  of  Forests, 

W72-05079  2D 

RADIOCHEMICAL  ANALYSIS 

Determination  of  Tritium  in  Water  by  the  U.S. 
Geological  Survey,  Denver,  Colorado, 
W72-04842  5A 

RAINFALL 

A  Truncated  Square-Root-Normal  Distribution 
Applied   to  Monthly   Precipitation  Totals  for 
Ghent  (Belgium), 
W72-05048  2B 


Precipitation    Data    and    Analysis— Volume    I, 
Venezuelan   International   Meteorological   and 
Hydrological  Experiment  (VIMHEX)  Hydrolo- 
gy Report, 
W72-05095  7C 

RAINFALL-RUNOFF  RELATIONSHIPS 

Rainfall  and  Run-off  from  an  Industrial  Area  in 

Nairobi,  Kenya, 

W72-04837     '  4C 


Runoff  from  Impervious  Surfaces, 
W72-04844 


4C 


Problems  Raised  by  the  Application  of 
Stochastic  Relations  to  Hydrologic  Variables 
and  Means  of  Their  Solution  (Problemes  sou- 
leves  par  1'  application  des  relations 
stochastiques  aux  variables  hydrologiques  et 
moyens  de  les  resoudre), 
W72-04847  2A 

Hymo,    A   Problem-Oriented   Computer   Lan- 
guage for  Building  Hydrologic  Models, 
W72-05028  7C 

Effects  of  Random  Data  Errors  on  the  Parame- 
ter Values  for  a  Conceptual  Model, 
W72-05029  7A 

RAINGAGES 

Evaluation  of  Radar  and  Raingage  Systems  for 

Flood  Forecasting, 

W72-04966  2B 

RATE  OF  ADSORPTION 

Evaluation  Criteria  for  Granular  Activated  Car- 
bons, 
W72-04977  5D 

RATE  OF  ATTRITION 

Evaluation  Criteria  for  Granular  Activated  Car- 
bons, 
W72-04977  5D 

RAYMOND  BASIN  (CALD7) 

Estimated  Subsidence  in  the  Raymond  Basin, 
Los  Angeles  County,  California,  for  a  Postu- 
lated Water-Level  Lowering,  1970-2020, 
W72-04823  4B 

REACTION  RATE 

Influence     of     Temperature     on     Anaerobic 

Digestion, 

W72-05010  5D 

RECHARGE 

Catalog  of  Recharge  Basins  on  Long  Island, 

N.Y.,  In  1969, 

W72-04833  4A 

Groundwater  Law,  Management  and  Adminis- 
tration, 
W72-05101  6E 

Water     Conservation     by     Reclamation     and 

Recharge, 

W72-05140  5D 

RECntCULATED  WATER 

Advances  in  the  Continuous  Culture  of  Plank- 
tonic  Copepods, 
W72-04900  5A 

The  Reuse  of  Water  in  Manufacturing:  An  Ex- 
planatory Economic  Model  with  Data  Analysis, 
W72-05093  3E 

RECIRCULATION 

Toxic  Effects  of  Ammonia  Nitrogen  in  High- 
Rate  Digestion, 
W72-05015  5D 


SU-21 


RECREATION 


SUBJECT  INDEX 


RECREATION 

The   Role   of   Recreation   and   Environmental 

Quality  in  Water  Management, 

W72-04894  6B 

Public   Access   Rights   in   Waters  and   Shore- 
lands, 
W72-05100  6E 


RECREATION  FACILITIES 

Water  Quality  Office. 
W72-04791 


5C 


RED  RIVER 

Bacterial  Counts  of  a  Section  of  the  Red  River 

--  Summer,  1970, 

W72-05056  5A 

RED  TROUT 

Study  on  the  New  Strain  of  the  Pathogenic 
'Vibrio'  Isolated  from  Freshwater  Fishes, 

W72-04720  5A 

REDUCING  EVAPOTRANSPIRATION 

Effect  of  Elimination  of  Vegetation  on  Stream 

Water  Quantity  and  Quality, 

W72-05076  3B 

Forest  Transpiration  Reduction  by  Clearcutting 

and  Chemical  Treatment, 

W72-05077  2D 

REFRIGERATION 

A    New    Concept    in    Sample    Preservation- 
Poisoning  and  Depoisoning, 
W72-05012  5A 

REGIONAL  FLOOD 

Floods  on  Yahara  River,  Lake  Kegonsa  Dam  to 
County  Line,  Dane  County,  Wisconsin, 
W72-04815  4A 

REGRESSION  ANALYSIS 

Problems  Raised  by  the  Application  of 
Stochastic  Relations  to  Hydrologic  Variables 
and  Means  of  Their  Solution  (Problemes  sou- 
leves  par  1'  application  des  relations 
stochastiques  aux  variables  hydrologiques  et 
moyens  de  les  resoudre), 
W72-04847  2A 

A   Method   for   Predicting   Peak   Flows   From 

Small  Rural  Vermont  Watersheds, 

W72-04897  8B 

Analytical    Parameters    of   Petrochemical   and 

Refinery  Wastewaters, 

W72-05014  5D 


REMOTE  SENSING 

Pollution  Detection  by  Remote  Sensing. 
W72-04726 


5A 


Earth  Resource  Technology  Used  in  Pollution 
Detection, 

W72-04742  5A 

Thermal  Mapping  of  Selected  Sites  in  the  Lake 

Kinneret  Region, 

W72-04811  7B 

Thermal  Study  of  the  Missouri  River  in  North 

Dakota  Using  Infrared  Imagery, 

W72-04824  5B 

REPUBLIC  OF  COLUMBIA 

Analysis  of  Colombian   Precipitation  to  Esti- 
mate Irrigation  Requirements, 
W72-04806  2B 

RESERVOIR  CONSTRUCTION 

Seasonal  Meteorological  Conditions  in  the  Re- 
gion   of    the     Bratsk    Reservoir    (Sezonnyye 


meteorologicheskiye  usloviya  v  rayone  Brat- 

skogo  vodokhranilishcha), 

W72-04854  2H 

RESERVOIR  STAGES 

Natural  Conditions  and  Aquatic   Life  of  the 
Bratsk   Reservoir  (Formirovaniye   prirodnykh 
usloviy  i  zhizni  Bratskogo  vodokhranilishcha) 
W72-04853  2H 

Seasonal  Meteorological  Conditions  in  the  Re- 
gion   of    the    Bratsk    Reservoir    (Sezonnyye 
meteorologicheskiye   usloviya  v   rayone   Brat- 
skogo vodokhranilishcha), 
W72-04854  2H 

Formation    of    Phytoplankton    in    the    Bratsk 
Reservoir  (Formirovaniye  fitoplanktona  Brat- 
skogo vodokhranilishcha), 
W72-04855  5C 

Aquatic   Bacteria  in   the  Bratsk   Reservoir  in 

1965     (Bakterioplankton  Bratskogo     vodok- 
hranilishcha v  1965  g.), 

W72-04856  2H 

Formation  of  Zooplankton  in  the  Bratsk  Reser- 
voir During  the  First  Two  Years  of  Impound- 
ment, 1962-63  (Formirovaniye  zooplanktona  v 
pervyye  dva  goda  zapolneniya  Bratskogo 
vodokhranilishcha  (1962-1963  gg.)), 
W72-04857  2H 

Fish  Population  and  Distribution  in  the  Oka 
River  Section  of  the  Bratsk  Reservoir  (Raz- 
meshcheniye    i    chislennost'    ryb    v   Okinskoy 
chasti  Bratskogo  vodokhranilishcha). 
W72-04858  2H 

Long-Term  Water-Quality  Characteristics  of 
the  Bratsk  Reservoir  and  Forecast  of  Organic 
Matter  Accumulation  (Mnogoletnyaya  kharak- 
teristika  formirovaniya  kachestva  vody  i  prog- 
noz  nakopleniya  organicheskogo  veshchestva  v 
Bratskom  vodok  hranilishche), 
W72-04859  5C 

Water  Quality  of  the  Bratsk  Reservoir  During 
the  First  Years  of  Impoundment,  1962-64 
(Sanitarnoye  sostoyaniye  Bratskogo  vodok- 
hranilishcha v  pervyye  gody  yego  zapolneniya 
(1962-1964  gg.)), 
W72-04860  5C 

RESERVOIR  STORAGE 

Hydrology     of     Hungry  Horse     Reservoir, 

Northwestern  Montana, 

W72-04821  4  A 

RESERVOIR  YIELD 

Hydrology     of     Hungry     Horse     Reservoir, 

Northwestern  Montana, 

W72-04821  4A 

RESERVOIRS 

Eutrophication  of  Small  Reservoirs  in  the  Great 

Plains, 

W72-04759  5C 

Eutrophication  of  Small  Reservoirs  in  the  Great 

Plains, 

W72-04761  5C 

Hydrology     of     Hungry     Horse     Reservoir, 

Northwestern  Montana, 

W72-04821  4A 

Seasonal  Meteorological  Conditions  in  the  Re- 
gion   of    the     Bratsk    Reservoir    (Sezonnyye 
meteorologicheskiye  usloviya  v  rayone  Brat- 
skogo vodokhranilishcha), 
W72-04854  2H 


Formation    of    Phytoplankton    in    the    Bit 
Reservoir  (Formirovaniye  fitoplanktona  I 
skogo  vodokhranilishcha), 
W72-04855 

Aquatic   Bacteria  in  the  Bratsk  Reservo  i 
1965     (Bakterioplankton     Bratskogo     vol 
hranilishcha  v  1965  g.), 
W72-04856 

Formation  of  Zooplankton  in  the  Bratsk  R 
voir  During  the  First  Two  Years  of  Impc 
ment,  1962-63  (Formirovaniye  zooplankto 
pervyye     dva     goda     zapolneniya     Brats  . 
vodokhranilishcha  (1962-1963  gg.)), 
W72-04857  ] 

Fish  Population  and  Distribution   in  the 
River  Section  of  the  Bratsk  Reservoir  (i 
meshcheniye   i   chislennost'   ryb   v   Okin 
chasti  Bratskogo  vodokhranilishcha), 
W72-04858 

Long-Term  Water-Quality  Characteristic  ( 
the  Bratsk  Reservoir  and  Forecast  of  Orji 
Matter  Accumulation  (Mnogoletnyaya  kh;i 
teristika  formirovaniya  kachestva  vody  i  n 
noz  nakopleniya  organicheskogo  veshchesi 
Bratskom  vodok  hranilishche), 
W72-04859 

RESOURCE  ALLOCATION 

Alternative  Water  Policies  for  an  Arid  Regi . 
W72-04892 

Ecology    and    Man,    The    Dilemma    of  I 

Technological  Culture, 

W72-O5084 

Urban  Social  Theory  and  Research, 
W72-05121 

RESOURCE  MANAGEMENT 

Public  Participation  and  Environmental  Ql 

ty. 

W72-04839 

RESOURCES 

The   Importance   of   Ecological   Studies  i 
Basis  for  Land-Use  Planning, 
W72-04936 

RESOURCES  MISMANAGEMENT 

Ecology    and    Man,    The    Dilemma    of   • 

Technological  Culture, 

W72-05084 

RESOURCES  RENEWAL 

Ecology    and    Man,    The    Dilemma    of 

Technological  Culture, 

W72-05084 

RESOURCES  USE 

The   Importance   of   Ecological   Studies  : 
Basis  for  Land-Use  Planning, 
W72-04936 

REVERSIBLE  TURBINES 

Single-Stage,  500  M  High-Head  Rever 
Pump-Turbines  and  Generator-Motors  for  i 
mappara  Power  Station, 

W72-04867 

Field    Test    Results    on    Diagonal-Flow   1: 
Reversible  Pump-Turbines  and  Generator^ 
tors  for  Takane  No.  1  Power  Station, 
W72-04868 

Reversible  Pump/Turbines  for  Raccoon  M« 

tain, 

W72-04874 


SU-22 


SUBJECT  INDEX 


SEDIMENTS 


tEVIEWS 

Qanat  Systems  in  Iran, 
W72-04849 


4B 


A  Review  of  Inter-Regional  and  International 

Water  Transfer  Proposals, 

W72-04883  6B 

Anaerobic  Digestion  II.  The  Characterization 
and  Control  of  Anaerobic  Digestion, 
W72-04995  5D 

Artificial  Recharge  of  Aquifers  (Alimentation 

Artificielle  des  Nappes), 

W72-05044  4B 

JCE 

A  Physical  Analysis  of  Diurnal  Temperature 
Regimes  in  Clear  and  Turbid  Water  Layers:  A 
Problem  in  Rice  Culture, 
W72-05144  2D 

[PARIAN  LAND 

Public  Access  Rights   in   Waters  and   Shore- 
lands, 
W72-05100  6E 

IPARIAN  LAW 

Riparian  Water  Law.  A  Functional  Analysis, 

W72-05097  6E 

TVER  BASINS 

A  Modular  Distributed  Model  of  Catchment 

Dynamics, 

W72-04896  2E 

TVER  FORECASTING 

Evaluation  of  Radar  and  Raingage  Systems  for 

Flood  Forecasting, 

W72-04966  2B 

OTARY  SCREENING 

Demonstration  of  Rotary  Screening  for  Com- 
bined Sewer  Overflows. 
W72-04827  5D 

OUTING 

A  Modular  Distributed   Model  of  Catchment 

Dynamics, 

W72-04896  2E 

Hymo,    A    Problem-Oriented    Computer    Lan- 
guage for  Building  Hydrologic  Models, 
W72-05028  7C 

UNOFF 

A  Modular  Distributed   Model   of  Catchment 

Dynamics, 

W72-04896  2E 

ALINE  WATER 

Salty  Ground  Water  and  Meteoric  Flushing  of 
Contaminated  Aquifers  in  West  Virginia, 
W72-04801  5B 

Specific     Conductance     Model     for     Natural 

Waters  and  Soil  Solutions  of  Limited  Salinity 

Levels, 

W72-05053  2G 

ALINE  WATER  INTRUSION 

Salty  Ground  Water  and  Meteoric  Flushing  of 
Contaminated  Aquifers  in  West  Virginia, 
W72-04801  5B 

ALT  VALLEY  RESERVOIRS  (NEB) 

Eutrophication  of  Small  Reservoirs  in  the  Great 

Plains, 

W72-04761  5C 


SAMPLE  PRESERVATION 

Method  For  the  Storage  of  Samples  For  Dis- 
solved Gas  Analyses, 
W72-04729  5A 

Levels  of  Inorganic  and  Total  Phosphorus  in 

Lake  Sediments  as  Related  to  Other  Sediment 

Parameters, 

W72-04732  5C 

Methods  for  Chemical  Analysis  of  Water  and 

Wastes,  1971. 

W72-04735 


SAMPLING 

A       Quantitative       Sampler       for 

Phytomacrofauna, 

W72-04710 

A  Quantitative  Plankton  Sampler, 

W72-04713 

A  Simplified  Tube  Bottom  Sampler, 
W72-04715 


5A 

Aquatic 

5A 

7B 
7B 


Method  For  the  Storage  of  Samples  For  Dis- 
solved Gas  Analyses, 
W72-04729  5A 

Space-Time  Sampling  of  Ecological  Systems, 
W72-04779  6A 

A  Geochemical  Drainage  Survey  and  Its  Impli- 
cations    for     Metallogenesis,     Central     Coast 
Mountains,  British  Columbia, 
W72-04798  2K 

A    New    Concept    in    Sample    Preservation- 
Poisoning  and  Depoisoning, 
W72-05012  5A 

Wire-Guided  Self-Propelled  Water  Sampler. 
W72-05042  7B 

SAN  FRANCISCO  BAY 

An  Intersectoral  Programming  Model  for  the 
Management  of  the  Waste  Water  Economy  of 
the  San  Francisco  Bay  Region, 
W72-04780  5B 

SAN  JOAQUIN  VALLEY  (CALIF) 

Descriptions     and     Chemical     Analyses     for 
Selected  Wells  in  the  Dos  Palos-Kettleman  City 
area,  San  Joaquin  Valley,  California, 
W72-04843  2K 

SAN  LUIS  VALLEY  (COLO) 

Hydrologic    Data    for    the    San    Luis    Valley, 

Colorado, 

W72-05025  7C 

SANTA  CLARA  VALLEY  (CALIF) 

Water  Chemistry  of  the  Santa  Clara  Valley, 

California, 

W72-04835  2K 

SATURATED  FLOW 

Seepage  Through  Saturated  and  Unsaturated 

Layers, 

W72-05045  2G 

SAWMILL 

Toughest  Air/Water  Rules  Met  by  New  Kraft 

Mill  at  Halsey,  Oregon, 

W72-04993  5D 

SCREENS 

Demonstration  of  Rotary  Screening  for  Com- 
bined Sewer  Overflows. 
W72-04827  5D 

Micros  training  of  Combined  Sewer  Overflows, 
W72-04971  5D 


SEA  OF  GALILEE  AREA 

Thermal  Mapping  of  Selected  Sites  in  the  Lake 

Kinneret  Region, 

W72-04811  7B 

SEA  WATER 

Removal  of  Trace  Metals  From  Marine  Culture 

Media, 

W72-04708  5A 

Earth  Resource  Technology  Used  in  Pollution 
Detection, 

W72-04742  5A 

Effect  of  Upwelling,  Mixing,  and  High  Primary 
Productivity  on  C02  Concentrations  in  Surface 
Waters  of  the  Bering  Sea, 
W72-05038  2K 

SEDIMENT  LOAD 

A   Note   on  Inexpensive  Telemetry   of  River 

Sediment  Concentrations, 

W72-05049  7B 

SEDIMENT  TRANSPORT 

Coastal  Sedimentation  of  Southeastern  Lake 

Michigan,  Field  Trip  Guidebook, 

W72-04807  2J 

Wind  Stress  Criteria  in  Eolian  Sand  Transport, 
W72-05037  2J 

SEDIMENTATION 

Coastal  Sedimentation  of  Southeastern  Lake 

Michigan,  Field  Trip  Guidebook, 

W72-04807  2J 

Recent  Experiences  in  Plant-Scale  Application 

of  the  Settling  Tube  Concept, 

W72-04991  5D 

Effects  of  Siltation  and  Coarser  Sediments  on 
Distribution  and  Abundance  of  Stream-Inhabit- 
ing Insects, 
W72-05024  5C 

SEDIMENTATION  EFFECTS 

Effects  of  Siltation  and  Coarser  Sediments  on 
Distribution  and  Abundance  of  Stream-Inhabit- 
ing Insects, 
W72-05024  5C 

SEDIMENTOLOGY 

Election  Micrographs  of  Lake  Kinneret  Sedi- 
ments, 
W72-04810  2  J 

SEDIMENTS 

Vertical  Distribution  of  Some  Ciliated  Protozoa 

in  Two  Freshwater  Sediments, 

W72-04718  5C 


DDT  in  Forest  Streams, 
W72-04719 


5B 


Levels  of  Inorganic  and  Total  Phosphorus  in 

Lake  Sediments  as  Related  to  Other  Sediment 

Parameters, 

W72-04732  5C 

Selenium    in    Lake    Sediments    -    Analytical 
Procedure  and  Preliminary  Results, 

W72-04733  5A 

Phosphate  Equilibria  on  Stream  Sediment  and 

Soil  in  a  Watershed  Draining  an  Agricultural 

Region, 

W72-04774  5C 

A  Geochemical  Drainage  Survey  and  Its  Impli- 
cations    for     Metallogenesis,     Central     Coast 
Mountains,  British  Columbia, 
W72-04798  2K 


■ 


SU-23 


SEDIMENTS 


SUBJECT  INDEX 


Election  Micrographs  of  Lake  Kinneret  Sedi- 
ments, 
W72-04810  2J 

Geochemical    Mass    Balance    Among    Litho- 
sphere,  Hydrosphere,  and  Atmosphere, 
W72-04814  2K 

SEEPAGE 

Seepage  Through   Saturated   and   Unsaturated 

Layers, 

W72-05045  2G 

SELENIUM 

Selenium    in    Lake    Sediments    -    Analytical 
Procedure  and  Preliminary  Results, 
W72-04733  5A 

Trace  Element  Removals  in  Advanced  Waste- 
water Treatment  Processes, 
W72-04972  5D 

SENSITIVITY 

Trace    Element    Analysis    of    Environmental 
Samples  by  Neutron  Activation  Method, 
W72-04998  5A 

SEPARATION  TECHNIQUES 

Microstraining  of  Combined  Sewer  Overflows, 
W72-04971  5D 

Phosphorus  Removal  by  Luxury  Uptake, 
W72-05011  5D 

SEPTIC  TANKS 

Methods  of  Geologic   Evaluation  of  Pollution 

Potential  at  Mountain  Homesites, 

W72-04803  5B 

SETTLING  TUBES 

Recent  Experiences  in  Plant-Scale  Application 

of  the  Settling  Tube  Concept, 

W72-04991  5D 


SEWAGE  EFFLUENT 

Multiple  Water  Reuse, 
W72-04994 


5D 


SEWAGE  STORAGE 

Auxiliary    Sewage    Storage    System    for   Tem- 
porarily Storing  Sewage, 
W72-05022  5D 

SEWAGE  TREATMENT 

Coliform  Aerosols  Emitted  by  Sewage  Treat- 
ment Plants, 
W72-04711  5D 


Multiple  Water  Reuse, 
W72-04994 


5D 


Auxiliary    Sewage    Storage    System   for   Tem- 
porarily Storing  Sewage, 
W72-05022  5D 

SHEAR 

Wind  Stress  Criteria  in  Eolian  Sand  Transport, 
W72-05037  2J 

SHORT  CIRCUITS 

The  Response  of  Substation  Bus  Systems  to 
Short  Circuit  Conditions:  Part  I,  II,  IH, 
W72-04862  8C 

SILVER 

Trace  Element  Removals  in  Advanced  Waste- 
water Treatment  Processes, 
W72-04972  5D 

SILVER  IODIDE 

Development  of  Cold  Cloud  Seeding  Technolo- 
gy for  Use  in  Precipitation  Management, 
W72-04836  3B 


SIMULATED  RAINFALL 

Evaluation  of  Radar  and  Raingage  Systems  for 

Flood  Forecasting, 

W72-04966  2B 

SIMULATION  ANALYSIS 

Effects  of  Random  Data  Errors  on  the  Parame- 
ter Values  for  a  Conceptual  Model, 
W72-05029  7A 

Algebraic  Technological  Function  from  a  Simu- 
lation Model, 
W72-05034  6A 

SIMULTANEOUS  EQUATIONS  MODEL 

The  Reuse  of  Water  in  Manufacturing:  An  Ex- 
planatory Economic  Model  with  Data  Analysis, 
W72-05093  3E 

SITING  SURVEYS 

Guidelines:    Biological    Surveys    at    Proposed 

Heat  Discharge  Sites, 

W72-04828  5G 

SLOPES 

The  Measurement  of  Small  Soil  Displacements 

on  a  Dutch  H  ills  lope. 

W72-05040  2G 

SLUDGE 

Polymers  in  the  Filtration  of  Raw  Sludge, 
W72-04968  5D 


Pumping  Sludge  Long  Distances, 
W72-05013 


5D 


SLUDGE  BULKING 

Identification  of  Filamentous  Microorganisms 

in  Activated  Sludge, 

W72-04984  5B 

SLUDGE  CONDITIONING 

Polymers  in  the  Filtration  of  Raw  Sludge, 
W72-04968  5D 

SLUDGE  DIGESTION 

Operational  Stability  of  the  Extended  Aeration 

Process, 

W72-04784  5D 

SLUDGE  TREATMENT 

Operational  Stability  of  the  Extended  Aeration 

Process, 

W72-04784  5D 

SMALL  WATERSHEDS 

A    Method   for   Predicting   Peak    Flows   From 

Small  Rural  Vermont  Watersheds, 

W72-04897  8B 

SNAKE  PLAIN  AQUIFER  (IDAHO) 

Ground-Water  Pumpage  from  the  Snake  Plain 

Aquifer,  Southeastern  Idaho, 

W72-04820  4B 

SNOW 

Changes    in    Snowmelt    Runoff    After    Forest 
Clearing  on  a  New  England  Watershed, 
W72-05078  4A 

SNOW  MELT 

Effect  of  Elimination  of  Vegetation  on  Stream 

Water  Quantity  and  Quality, 

W72-05076  3B 

Changes    in    Snowmelt   Runoff    After    Forest 
Clearing  on  a  New  England  Watershed, 
W72-05078  4A 

SNOW  PACK 

Changes    in    Snowmelt   Runoff    After   Forest 
Clearing  on  a  New  England  Watershed, 
W72-05078  4A 


SNOWFALL 

Snowfall  From  Lake-Effect  Storms, 

W72-04845 


2: 


SNOWMELT 

Forest  Transpiration  Reduction  by  Clearcuttin 

and  Chemical  Treatment, 

W72-05077  21 

New  Landmark  in  the  White  Mountains, 
W72-05080  2/ 

SNOWMELT  RUNOFF 

Changes    in    Snowmelt    Runoff    After   Fores 
Clearing  on  a  New  England  Watershed, 
W72-05078  4v 

SNOWMELT  SEASON 
Changes    in    Snowmelt   Runoff    After   Fores 
Clearing  on  a  New  England  Watershed, 
W72-05078  4/ 

SOCIAL  ASPECTS 

The  Social  Context  of  Urban  Planning, 
W72-04758  6J 

Environmental     Policy     in     a     Hypertrophi 

Society, 

W72-04938  61 

The    Environmental    Movement:    Ambiguitic 

and  Meanings, 

W72-O5021  61 

Political     and     Social     Accommodation:     Th 
Political  Process  and  Environmental  Preserva 
tion, 
W72-05083 


6' 


Environmental  Policy  and  the  Congress, 
W72-05118 

Urban  Social  Theory  and  Research, 
W72-05121 

Planning  for  People,  Not  Buildings, 
W72-05133 


61 


SOCIAL  CHANGE 

The    Environmental    Movement:    Ambiguiue 

and  Meanings, 

W72-05021 


61 


SOCIAL  CONSTRAINTS 

Urban  Social  Theory  and  Research, 
W72-05121 

SOCIAL  CONTEXT 

The  Social  Context  of  Urban  Planning, 
W72-04758 


6F 


SOCIAL  COSTS 

Information  Requirement  for  Socio-Ecologica 

Models, 

W72-05U9  6/ 

SOCIAL  IMPACT 

Water    Resource    Investments    and    Nations 

Goals, 

W72-04891  6E 


SOCIAL  SCDINCE  RESEARCH 

Urban  Social  Theory  and  Research, 
W72-05121 


6E 


SOCIAL  VALUES 

Environmental  Policy  and  Politics:  Value  anc 

Power  Context, 

W72-04985  6E 

The    Environmental    Movement:    Ambiguiue! 

and  Meanings. 

W72-05021  6E 


SU-24 


SUBJECT  INDEX 


STATISTICAL  GEOMETRY 


:iO-ECOLOGICAL  MODELS 

iformation  Requirement  for  Socio-Ecological 

lodels, 

r72-05119  6A 

:iology 

he  Social  Context  of  Urban  Planning, 
'72-04758  6B 

HUM  ALUMINATE 

icrostraining  Paper  Mill  Wastewater, 
'72-04996  5D 

IIUM  CHLORIDE 

[fects  of  Sodium  Chloride  on  Outgrowth  and 
jxin    Production    of    Clostridium    botulinum 
ype  E  in  cod  Homogenates, 
'72-04737  5C 

L  CHEMISTRY 

auon  Adsorption  in  One-Dimensional  Flow 
nrough  Soils:  A  Numerical  Solution, 
72-05031  2G 

L  CLAYS 

ation   Exchange   Selectivity   of   Some   Clay- 

zed  Minerals  and  Soil  Materials, 

72-05127  2K 

L  CREEP 

lie  Measurement  of  Small  Soil  Displacements 

l  a  Dutch  Hillslope, 

72-05040  2G 

L  DISPOSAL  FIELDS 

ethods  of  Geologic  Evaluation  of  Pollution 

Menual  at  Mountain  Homesites, 

72-04803  5B 

L  EROSION 

tie  Measurement  of  Small  Soil  Displacements 

l  a  Dutch  Hillslope, 

72-05040  2G 

L  FILTRATION 

ail  Filtration  to  Remove  Odors, 

72-05073  5D 

L  MOISTURE 

ail   Moisture    Content,    Tilth,    and    Soybean 

esponse     with     Surface     and      Subsurface 

rainage, 

72-05145  2G 

oncepts   of   Soil   Moisture   Availability   and 
heir  Effect  on  Soil  Moisture  Estimates  from  a 
eteorological  Budget, 
72-05149  2D 

L  TEMPERATURE 

he  Formation   of   Nitrate   from   Ammonium 

itrogen  in  Soils:  IV.  Use  of  the  Delay  and 

aximum  Rate  Phases  for  Making  Quantitative 

redictions, 

72-05120  5B 

L  WATER 

pecific     Conductance     Model     for     Natural 

'aters  and  Soil  Solutions  of  Limited  Salinity 

evels, 

'72-05053  2G 

i  Situ  Measurement  of  Soil  and  Plant  Leaf 

'ater  Potential, 

'72-05136  2D 

L- WATER-PLANT  RELATIONSHIPS 

'ater  Stress  Gradients  in  Plants  and  Soil-Root 

ystems, 

'72-05139  2G 


SOIL  WATER  POTENTIAL 

In  Situ  Measurement  of  Soil  and  Plant  Leaf 

Water  Potential, 

W72-05136  2D 

SOLAR  RADIATION 

Equilibrium  Temperatures  of  Water  Surfaces 
as  Related  to  Air  Temperature  and  Solar  Radia- 
tion, 
W72-05026  2B 

Spatial  Variation  of  Net  Radiation,  Albedo  and 

Surface  Temperature  of  Forests, 

W72-05079  2D 

Economical  Radiometer  Theory,  Performance 

and  Construction, 

W72-05081  2D 

A  Physical  Analysis  of  Diurnal  Temperature 
Regimes  in  Clear  and  Turbid  Water  Layers:  A 
Problem  in  Rice  Culture, 
W72-05144  2D 

SOLAR  RADIATION  EQUATIONS 

Economical  Radiometer  Theory,  Performance 

and  Construction, 

W72-05081  2D 

SOLID  WASTES 

Accumulations  of  Certain  Pesticides  in  Adipose 

Tissues  and  Performance  of  Angus,  Hereford, 

and    Holstein    Steers    Fed    Apple    Processing 

Wastes, 

W72-04992  5D 

SOLIDS  DISPOSAL 

Discussion    of    'Toxic    Effects    of    Ammonia 

Nitrogen  in  High  Rate  Digestion', 

W72-05016  5D 

SOLUBILITY 

Solubility  of  Barium  and  Strontium  Sulfates  in 

Strong  Electrolyte  Solutions, 

W72-04793  5G 

SOUTH  DAKOTA 

Soil-Desiccation    Features    in    South    Dakota 

Depressions, 

W72-04812  2G 

SOUTH  TEXAS 

Relation  of  Ponded  Floodwater  from  Hurricane 
Beulah  to  Ground  Water  in  Kleberg,  Kenedy, 
and  Willacy  Counties,  Texas, 
W72-04796  2F 

SPACERS 

The  Vibrations  of  Transmission  Line  Conduc- 
tor Bundles, 
W72-04863  8C 

SPATIAL  CONSTRAINTS 

Urban  Social  Theory  and  Research, 
W72-05121  6B 

SPATIAL  VARIATION 

Spatial  Variation  of  Net  Radiation,  Albedo  and 

Surface  Temperature  of  Forests, 

W72-05079  2D 

SPECIFIC  CONDUCTANCE 

Specific     Conductance     Model     for     Natural 

Waters  and  Soil  Solutions  of  Limited  Salinity 

Levels, 

W72-05053  2G 

SPECTROMETERS 

ESCA-The  New  Spectroscopy, 

W72-05051  2K 


SPECTROPHOTOMETRY 

Methods  for  Chemical  Analysis  of  Water  and 

Wastes,  1971. 

W72-04735  5A 

Pesticide   Residues,    Infrared   and   Ultraviolet 

Spectra  of  Seventy-Six  Pesticides, 

W72-04738  5A 

SPECTROSCOPY 

Characterization  of  Four  Major  Components  in 
a  Technical  Polychlorinated  Biphenyl  Mixture, 
W72-04730  5A 

Methods  for  Chemical  Analysis  of  Water  and 

Wastes,  1971. 

W72-04735  5A 


ESCA-The  New  Spectroscopy, 
W72-05051 


2K 


SPHEROIDAL  WEATHERING 

Causes  of  Spheroidal  Weathering, 

W72-04794  2J 

SPDLLS 

Industrial  Spill  Control  and  Pollution  Incident 

Prevention, 

W72-05017  5G 

SPHXWAY  CRESTS 

Flow  Over  Rounded  Spillways, 
W72-04809 


SPHXWAYS 

Flow  Over  Rounded  Spillways, 
W72-04809 


8B 


8B 


SPORES 

Detection  of  Clostridium  Botulinum  Type  E  in 
Smoked  Fish, 

W72-04745  5A 

SPRINGS 

Groundwater  Discharge:  A  Common  Generator 

of      Diverse      Geologic      and      Morphologic 

Phenomena, 

W72-04851  2F 

SPRINKLER  IRRIGATION 

Disposal  of  Insulation  Board  Mill  Effluent  by 

Land  Irrigation, 

W72-05002  5D 

SPROUT  GROWTH  FROM  STUMPS 

Forest  Transpiration  Reduction  by  Clearcutting 

and  Chemical  Treatment, 

W72-05077  2D 

STANDARDS 

The  Impact  of  Various  Heavy  Metals  on  the 

Aquatic  Environment, 

W72-04792  5B 

STATE  GOVERNMENTS 

A  New  Dimension  of  State  Planning  —  Policy 

Development  and  Issue  Analysis, 

W72-05052  6E 

STATE  PLANNING  SYSTEMS 

A  New  Dimension  of  State  Planning  —  Policy 

Development  and  Issue  Analysis, 

W72-05052  6E 

STATIONS 

Peaking-Station  Layouts  on  Himalayan  Rivers, 
W72-04875  4A 

STATISTICAL  GEOMETRY 

Statistical  Geometry  of  Porous  Media, 
W72-04783  2G 


H 


SU-25 


STATISTICAL  METHODS 


SUBJECT  INDEX 


STATISTICAL  METHODS 

Levels  of  Inorganic  and  Total  Phosphorus  in 

Lake  Sediments  as  Related  to  Other  Sediment 

Parameters, 

W72-04732  5C 

A    Flood-Frequency    Relation    Based   on    Re- 
gional Record  Maxima, 
W72-04797  2E 

Detection  of  a  Change  in  Runoff  by  an  Analy- 
sis of  Daily  Flows, 
W-72  04846  2A 

STATISTICAL  MODELS 

Statistical  Geometry  of  Porous  Media, 
W72-04783  2G 

Stochastic  Modeling  of  Temperature  and  Flow 

in  Rivers, 

W72-05030  2A 

STATISTICS 

A  Truncated  Square-Root-Normal  Distribution 
Applied    to    Monthly    Precipitation   Totals   for 
Ghent  (Belgium), 
W72-05048  2B 

STEADY  STATE 

Periolous   Links   Between   Economic   Growth, 
Justice      and      Ecology:      A      Challenge      for 
Economic  Planners, 
W72-04956  6B 

STOCHASTIC  MODELS 

Stochastic  Modeling  of  Temperature  and  Flow 

in  Rivers, 

W72-05030  2A 

STOCHASTIC  PROCESSES 

Problems  Raised  by  the  Application  of 
Stochastic  Relations  to  Hydrologic  Variables 
and  Means  of  Their  Solution  (Problemes  sou- 
leves  par  1'  application  des  relations 
stochastiques  aux  variables  hydrologiques  et 
moyens  de  les  resoudre), 
W72-04847  2A 

Stochastic  Modeling  of  Temperature  and  Flow 

in  Rivers, 

W72-05030  2A 

STORM  DRAINS 

Microstraining  of  Combined  Sewer  Overflows, 
W72-04971  5D 

STORM  RUNOFF 

Demonstration  of  Rotary  Screening  for  Com- 
bined Sewer  Overflows. 
W72-04827  5D 

Catalog  of  Recharge  Basins  on   Long  Island, 

N.Y.,  In  1969, 

W72-04833  4A 

Rainfall  and  Run-off  from  an  Industrial  Area  in 

Nairobi,  Kenya, 

W72-04837  4C 

Microstraining  of  Combined  Sewer  Overflows, 
W72-04971  5D 

Effects  of  Urbanization  on  Storm  Water  Ru- 
noff Quality:  A  Limited  Experiment,  Naismith 
Ditch,  Lawrence,  Kansas, 
W72-05035  4C 

STORMS 

Snowfall  From  Lake-Effect  Storms, 
W72-04845  2B 


STRATIGRAPHY 

Farmdalian    Lake    Deposits    and    Faunas    in 

Northern  Illinois, 

W72-04834  2H 

STREAM  ORDER 

Application  of  Stream  Order  Numbers  to  the 

Merrimack  River  Basin, 

W72-05036  4A 

STREAMFLOW 

Results  of  a  Field  Study  Using  the  3-Axis  Dop- 

pler  Shift  Current  Meter, 

W72-04817  2L 

A   Modular  Distributed  Model  of  Catchment 

Dynamics, 

W72-04896  2E 

Forest  Transpiration  Reduction  by  Clearcutting 

and  Chemical  Treatment, 

W72-05077  2D 

New  Landmark  in  the  White  Mountains, 
W72-05080  2A 

STREAMFLOW  DISTRIBUTION 

New  Landmark  in  the  White  Mountains, 
W72-05080  2A 

STREAMFLOW  FORECASTING 

Detection  of  a  Change  in  Runoff  by  an  Analy- 
sis of  Daily  Flows, 
W-72  04846  2A 

Stochastic  Modeling  of  Temperature  and  Flow 

in  Rivers, 

W72-05030  2A 

STREAMFLOW  YIELD 

Effect  of  Elimination  of  Vegetation  on  Stream 

Water  Quantity  and  Quality, 

W72-05076  3B 

STREAMS 

Life  Histories  and  Drifting  of  Three  Species  of 

Limnephilidae  (Trichoptera), 

W72-04714  5A 

Effects  of  Siltation  and  Coarser  Sediments  on 
Distribution  and  Abundance  of  Stream-Inhabit- 
ing Insects, 
W72-05024  5C 


STREET  RUNOFF 

Runoff  from  Impervious  Surfaces, 
W72-04844 


4C 


STRESS  ANALYSIS 

Structural  Measurements  With  Holographic  In- 

terferometry, 

W72-04865  8A 

STRUCTURAL  ANALYSIS 

Structural  Measurements  With  Holographic  In- 

terferometry, 

W72-04865  8A 

SUBLITTORAL  BENTHIC  MACROPHYTES 

The    Distribution    and    Net    Productivity    of 
Sublittoral         Populations         of         Attached 
Macrophytic  Algae  in  an  Estuary  on  the  Atlan- 
tic Coast  of  Spain, 
W72-04766  5C 

SUBMERGED  LANDS  ACT 

Public   Access   Rights   in   Waters  and   Shore- 
lands, 
W72-05100  6E 


SUBSTATIONS  (ELECTRICAL) 

The  Response  of  Substation  Bus  System  ti 
Short  Circuit  Conditions:  Part  I,  H,  ni, 
W72-04862 

SUBSTRATES 

Anaerobic  Digestion  n.  The  Characterize 
and  Control  of  Anaerobic  Digestion, 
W72-04995 

SUBSURFACE  DRAINAGE 

Soil  Moisture  Content,  Tilth,  and  Soyi 
Response  with  Surface  and  Subsur: 
Drainage, 

W72-05145 

SULFATES 

Solubility  of  Barium  and  Strontium  Sulfatu 
Strong  Electrolyte  Solutions, 

W72-04793 

SURFACE  DRAINAGE 

Soil    Moisture    Content,    Tilth,    and    Soy  i 
Response     with     Surface     and      Subsui. 
Drainage, 
W72-05145 

SURFACE-GROUNDWATER  RELATIONSH  i 

Relation  of  Ponded  Floodwater  from  Hum  i 
Beulah  to  Ground  Water  in  Kleberg,  KeC] 
and  Willacy  Counties,  Texas, 
W72-04796 

Groundwater  Discharge:  A  Common  Gene:; 
of  Diverse  Geologic  and  Morpho  i 
Phenomena, 

W72 -04851 

Streamflow,       Groundwater       and       Gr.j 
Response  Data-Volume  n,  Venezuelan  F< 
national  Meteorological  and  Hydrologica1 1 
periment  (VTMHEX)  Hydrology  Report, 
W72-05096 

SURFACE  RUNOFF 

Chlorinated  Hydrocarbon  Pesticides  in  li 
Rivers, 

W72-04753 

A  Comparison  of  Nitrogen  Losses  From  'i 
and  Ammonium  Nitrate  in  Surface  Ru< 
Water, 

W72-05142 

SURFACE  WATERS 

Hydrologic  Data  for  Horseshoe  Lake,  Ari 

sas,  and  Vicinity, 

W72-04822 

Records  of  Wells,  Springs,  and  Test  Bor; 
Chemical  Analyses  of  Water,  Sediii 
Analyses,  Standard  Streamflow  Data  Sun 
ries,  and  Selected  Drillers'  Logs  From  Ttaei 
tie  Kanawha  River  Basin  in  West  Virginia, 
W72-04841 

Effect  of  Upwelling,  Mixing,  and  High  Priii 
Productivity  on  C02  Concentrations  in  Sui< 
Waters  of  the  Bering  Sea, 
W72-05038 

Water  Resources   Data  for  Wisconsin,  V 
Part  1.   Surface   Water  Records,   and  Pa 
Water  Quality  Records. 
W72-05094 

SURVEYS 

Coastal  Sedimentation  of  Southeastern  H 
Michigan,  Field  Trip  Guidebook, 
W72-04807 


SU-26 


SUBJECT  INDEX 


TOXICITY 


JRVIVAL 

Survival  of  Coliform  Bacteria  in  Wastewater 

Treatment  Lagoons, 

W72-04976  5D 

JSPENDED  LOAD 

A  Note  on  Inexpensive  Telemetry  of  River 

Sediment  Concentrations, 

W72-05049  7B 

JSPENDED  SOLIDS 

Demonstration  of  Rotary  Screening  for  Com- 
bined Sewer  Overflows. 
W72-04827  5D 

Design  and  Operation  of  an  Extended  Aeration 

Plant, 

W72-04973  5D 

Operation  of  Conventional  Activated   Sludge 
for  Maximum  Phosphorus  Removal, 
W72-04978  5D 

Abatement    of    Pollution     From     a     Poultry 

Processing  Plant, 

W72-05006  5D 

WAMPS 

Groundwater  Discharge:  A  Common  Generator 

of      Diverse      Geologic      and      Morphologic 

Phenomena, 

W72-04851  2F 

IMBIOSIS 

Algal-Bacterial    Symbiosis    for    Removal    and 
Conservation  of  Wastewater  Nutrients, 
W72-04983  5D 

IfNTHESIS 

Characterization  of  Four  Major  Components  in 
a  Technical  Polychlorinated  Biphenyl  Mixture, 
W72-04730  5A 

IfNTHETIC  HYDROLOGY 

Effects  of  Random  Data  Errors  on  the  Parame- 
ter Values  for  a  Conceptual  Model, 
W72-05029  7A 

KSTEMATICS 

Identification  of  Filamentous  Microorganisms 

in  Activated  Sludge, 

W72-04984  5B 

YSTEMS  ANALYSIS 

Algebraic  Technological  Function  from  a  Simu- 
lation Model, 
W72-05034  6A 

Cooperation  of  Government,  Science,  and  In- 
dustry   in    Research    and    Development    -    A 
Systems  View, 
W72-05075  6B 

A  Computerized  Educational  Program  for  the 
Application   of   the   Management   Sciences   to 
Water  Resource  Management, 
W72-05088  7C 

DE 

Accumulations  of  Certain  Pesticides  in  Adipose 

Tissues  and  Performance  of  Angus,  Hereford, 

and    Holstein    Steers    Fed    Apple    Processing 

Wastes, 

W72-04992  5D 

ECHNOLOGY 

Ecology  and  Technology  in  Twentieth-Century 

Landscapes, 

W72-04980  6B 


Ecology    and    Man,    The    Dilemma    of    Our 

Technological  Culture, 

W72-05084  6B 

TELEMETRY 

A  Note   on  Inexpensive  Telemetry  of  River 

Sediment  Concentrations, 

W72-05049  7B 

TELEOST  PATHOLOGY 

Histological  and  Hematological  Responses  of 

an  Estuarine  Teleost  to  Cadmium, 

W72-04709  5C 

TEMPERATURE 

Influence     of     Temperature     on     Anaerobic 

Digestion, 

W72-05010  5D 

TENSIOMETERS 

In  Situ  Measurement  of  Soil  and  Plant  Leaf 

Water  Potential, 

W72-05136  2D 

TERTIARY  TREATMENT 

Trace  Element  Removals  in  Advanced  Waste- 
water Treatment  Processes, 
W72-04972  5D 

Process  Evaluation-Phosphorus  Removal, 
W72-04979  5D 

TEXAS 

Records  of  Wells,  Drillers'  Logs,  and  Chemical 
Analysis  of  Ground  Water  in  Galveston  Coun- 
ty, Texas  1952-1970, 
W72-04795  4B 

Relation  of  Ponded  Floodwater  from  Hurricane 
Beulah  to  Ground  Water  in  Kleberg,  Kenedy, 
and  Willacy  Counties,  Texas, 
W72-04796  2F 

TEXTILE  WASTES 

The  Economic  Feasibility  of  Treating  Textile 

Wastes  in  Municipal  Systems, 

W72-04989  5D 


THEORETICAL  DEPTH 

The  Social  Context  of  Urban  Planning, 
W72-04758 


6B 


THEORY 

Economical  Radiometer  Theory,  Performance 

and  Construction, 

W72-05081  2D 

THERMAL  POLLUTION 

Thermal  Study  of  the  Missouri  River  in  North 

Dakota  Using  Infrared  Imagery, 

W72-04824  5B 

Guidelines:    Biological    Surveys    at    Proposed 

Heat  Discharge  Sites, 

W72-04828  5G 

A  Survey  of  Alternate  Methods  for  Cooling 

Condenser  Discharge  Water,  Total  Community 

Considerations  in  the  Utilization  of  Rejected 

Heat, 

W72-04830  5D 

An   Engineering-Economic   Study   of  Cooling 

Pond  Performance. 

W72-04831  5D 


Nuclear  Energy  for  a  New  Town, 
W72-05091 


6G 


THERMAL  POWER 

A  Survey  of  Alternate  Methods  for  Cooling 
Condenser  Discharge  Water,  Total  Community 


Considerations  in  the  Utilization  of  Rejected 

Heat, 

W72-04830  5D 

THERMAL  POWER  PLANT 

Research   on   Dry-Type   Cooling  Towers   for 
Thermal  Electric  Generation:  Part  I, 
W72-04829  5D 

THERMAL  RADIATION 

Thermal  Mapping  of  Selected  Sites  in  the  Lake 

Kinneret  Region, 

W72-04811  7B 

THERMOCLINE 

A  Quantitative  Plankton  Sampler, 

W72-04713  7B 

THERMOMETERS 

An  Active  Method  for  Correcting  the  Frequen- 
cy Response  of  the  Temperature  Sensors  of 

Oce  a  no  logical  Instruments, 

W72-04749  7B 

TIDAL  EFFECTS 

Groundwater  Flow  in  a  Sandy  Tidal  Beach: 
Two-Dimensional  Finite  Element  Analysis, 
W72-05033  2F 

TIDAL  WATERS 

Results  of  a  Field  Study  Using  the  3-Axis  Dop- 

pler  Shift  Current  Meter, 

W72-04817  2L 

Volumetric,  Areal,  and  Tidal  Statistics  of  The 
Chesapeake  Bay  Estuary  and  Its  Tributaries, 
W72-04838  2L 

TIME  SERIES  ANALYSIS 

Development  of  a  Procedure  for  Determining 

Spacial  and  Time  Variations  of  Precipitation  in 

Venezuela, 

W72-04804  2B 

Detection  of  a  Change  in  Runoff  by  an  Analy- 
sis of  Daily  Flows, 
W-72  04846  2A 

Stochastic  Modeling  of  Temperature  and  Flow 

in  Rivers, 

W72-05030  2A 

TOTAL  ORGANIC  CARBON 

Analytical   Parameters   of   Petrochemical   and 

Refinery  Wastewaters, 

W72-05014  5D 

TOTAL  ORGANIC  CARBON  ANALYZER 

The  Total  Organic  Carbon  Analyzer  and  Its  Ap- 
plication to  Water  Research, 
W72-05001  5A 

TOXICITY 

Metals  Focus  Shifts  to  Cadmium. 

W72-04727  5B 

Characterization  of  Four  Major  Components  in 
a  Technical  Polychlorinated  Biphenyl  Mixture, 
W72-04730  5A 

Detection  of  Clostridium  Botulinum  Type  E  in 

Smoked  Fish, 

W72-04745  5A 

Biological      Treatment      of      Chlorophenolic 

Wastes. 

W72-04825  5D 

Toxic  Effects  of  Ammonia  Nitrogen  in  High- 
Rate  Digestion, 
W72-05015  5D 


SU-27 


TOXIN  PRODUCTION 


SUBJECT  INDEX 


TOXIN  PRODUCTION 

Effects  of  Sodium  Chloride  on  Outgrowth  and 
Toxin    Production    of    Clostridium    botulinum 
Type  E  in  cod  Homogenates, 
W72-04737  5C 

TRACE  ELEMENTS 

Removal  of  Trace  Metals  From  Marine  Culture 

Media, 

W72-04708  5A 

Selenium    in    Lake    Sediments    -    Analytical 
Procedure  and  Preliminary  Results, 
W72-04733  5A 

Trace  Elements  and  Compounds  in  Waters, 
W72-04969  5F 

Trace  Element  Removals  in  Advanced  Waste- 
water Treatment  Processes, 
W72-04972  5D 

Trace    Element    Analysis    of    Environmental 
Samples  by  Neutron  Activation  Method, 
W72-04998  5A 

TRANSMISSION  CAPACITY 

Incremental  Voltage  Uprating  of  Transmission 

Lines, 

W72-04864  8C 

TRANSMISSION  (ELECTRICAL) 

Incremental  Voltage  Uprating  of  Transmission 

Lines, 

W72-04864  8C 

TRANSMISSION  LINES 

The  Vibrations  of  Transmission  Line  Conduc- 
tor Bundles, 
W72-04863  8C 

Incremental  Voltage  Uprating  of  Transmission 

Lines, 

W72-04864  8C 

TRANSPIRATION 

Forest  Transpiration  Reduction  by  Clearcutting 

and  Chemical  Treatment, 

W72-05077  2D 

New  Landmark  in  the  White  Mountains, 
W72-05080  2A 

In  Situ  Measurement  of  Soil  and  Plant  Leaf 

Water  Potential, 

W72-05136  2D 

Plant  Growth-Evapotranspiration  Relations  for 
Several  Crops  in  the  Central  Great  Plains, 
W72-05147  2D 

TREATMENT 

Handling  Livestock  Waste, 

W72-05057  5D 

TREATMENT  FACILITIES 

Design  and  Operation  of  an  Extended  Aeration 

Plant, 

W72-04973  5D 

Toughest  Air/Water  Rules  Met  by  New  Kraft 

Mill  at  Halsey,  Oregon, 

W72-04993  5D 

Auxiliary   Sewage   Storage   System   for  Tem- 
porarily Storing  Sewage, 
W72-05022  5D 

TRICKLING  FILTERS 

Recent  Experiences  in  Plant-Scale  Application 

of  the  Settling  Tube  Concept, 

W72-04991  5D 


TRITIUM 

Determination  of  Tritium  in  Water  by  the  U.S. 
Geological  Survey,  Denver,  Colorado, 
W72-04842  5A 

TROPICAL  REGIONS 

Precipitation    Data    and    Analysis— Volume    I, 
Venezuelan   International   Meteorological   and 
Hydrological  Experiment  (VIMHEX)  Hydrolo- 
gy Report, 
W72-05095  7C 

Streamflow,       Groundwater       and       Ground 
Response  Data-Volume  II,  Venezuelan  Inter- 
national Meteorological  and  Hydrological  Ex- 
periment (VIMHEX)  Hydrology  Report, 
W72-05096  7C 

TUNNELS 

Qanat  Systems  in  Iran, 

W72-04849  4B 

TURBID  RESERVOIRS 

Eutrophication  of  Small  Reservoirs  in  the  Great 

Plains, 

W72-04761  5C 

TURBIDITY 

Microstraining  Paper  Mill  Wastewater, 
W72-04996  5D 

A   Note  on   Inexpensive  Telemetry  of  River 

Sediment  Concentrations, 

W72-05049  7B 

A   Physical  Analysis  of  Diurnal  Temperature 
Regimes  in  Clear  and  Turbid  Water  Layers:  A 
Problem  in  Rice  Culture, 
W72-05144  2D 


TURBULENT  FLOW 

Analysis  of  Turbulent  Pipe  Flow, 
W72-05050 

TURBULENT  PIPE  FLOW 

Analysis  of  Turbulent  Pipe  Flow, 
W72-O5050 


Runoff  from  Impervious  Surfaces, 
W72-04844 


4C 


8B 


8B 


TURKMEN  SSR 

Water  Balance  and  Regionalization  of  Drainage 
in  the  Turkmen  SSR  (Vodnyy  balans  i 
rayonirovaniye  drenazha  v  Turkmenskoy  SSR), 
W72-04861  4A 

ULTRAVIOLET  RADIATION 

Pesticide   Residues,    Infrared   and   Ultraviolet 

Spectra  of  Seventy-Six  Pesticides, 

W72-04738  5A 

ULTRAVIOLET  SPECTRA 

Pesticide   Residues,    Infrared   and   Ultraviolet 

Spectra  of  Seventy-Six  Pesticides, 

W72-04738  5A 

UNDERGROUND  POWERPLANTS 

Reversible  Pump/Turbines  for  Raccoon  Moun- 
tain, 
W72-04874  8C 

UNSATURATED  FLOW 

Seepage  Through  Saturated  and  Unsaturated 

Layers, 

W72-05045  2G 

Numerical  Modeling  of  Unsaturated  Ground- 
water Flow  Including  Effects  of  Evapotrans- 
piration, 
W72-O5089  2G 

URBAN  HYDROLOGY 

Rainfall  and  Run-off  from  an  Industrial  Area  in 

Nairobi,  Kenya, 

W72-04837  '       4C 


Effects  of  Urbanization  on  Storm  Water  Ru 
noff  Quality:  A  Limited  Experiment,  Naismitl 
Ditch,  Lawrence,  Kansas, 
W72-05035  M. 

URBAN  PLANNING 

The  Social  Context  of  Urban  Planning, 
W72-04758  6E 


Forecasting  Planning, 
W72-05082 

URBAN  PROBLEMS 

Urban  Social  Theory  and  Research, 
W72-05121 

URBAN  SOCIAL  THEORY 

Urban  Social  Theory  and  Research, 
W72-05121 

URBAN  SOCIOLOGY 

The  Social  Context  of  Urban  Planning, 
W72-04758 


6t 


6E 


6B 


6B 


Urban  Social  Theory  and  Research, 

W72-05121  6B 

URBANIZATION 

Rainfall  and  Run-off  from  an  Industrial  Area  u 

Nairobi,  Kenya, 

W72-04837     '  4C 


Runoff  from  Impervious  Surfaces, 
W72-04844 


4C 


Effects  of  Urbanization  on  Storm  Water  Ru* 
noff  Quality:  A  Limited  Experiment,  Naismith 
Ditch,  Lawrence,  Kansas, 
W72-05035  4C 

UREA 

A  Comparison  of  Nitrogen  Losses  From  UreE 

and    Ammonium    Nitrate    in    Surface    Runoff 

Water, 

W72-05142  5B 

USSR 

Hydrogeology  and  Hydrodynamics  of  Ground- 
water (Gidrogeologiya  i  gidrodinamika  podzem- 
nykh  vod), 
W72-04832  2F 

USSR 

Natural   Conditions   and   Aquatic   Life   of  the 
Bratsk   Reservoir   (Formirovaniye   prirodnykh 
usloviy  i  zhizni  Bratskogo  vodokhranilishcha). 
W72-04853  2H 

USSR 

Seasonal  Meteorological  Conditions  in  the  Re- 
gion   of    the    Bratsk    Reservoir    (Sezonnyye 
meteorologicheskiye  usloviya  v  rayone  Brat- 
skogo vodokhranilishcha), 
W72-04854  2H 

Formation    of    Phytoplankton    in    the    Bratsk 
Reservoir  (Formirovaniye  fitoplanktona  Brat- 
skogo vodokhranilishcha), 
W72-04855  5C 

Aquatic   Bacteria   in   the  Bratsk   Reservoir  in 

1965     (Bakterioplankton  Bratskogo     vodok- 
hranilishcha v  1965  g.), 

W72-04856  2H 

Formation  of  Zooplankton  in  the  Bratsk  Reser- 
voir During  the  First  Two  Years  of  Impound- 
ment, 1962-63  (Formirovaniye  zooplanktona  v 
pervyye  dva  goda  zapolneniya  Bratskogo 
vodokhranilishcha  (1962-1963  gg.)), 
W72-04857  2H 


SU-28 


SUBJECT  INDEX 


WASTE  WATER  TREATMENT 


sh  Population  and  Distribution  in  the  Oka 
ver  Section  of  the  Bratsk  Reservoir  (Raz- 
sshcheniye   i   chislennost'   ryb   v   Okinskoy 
asti  Bratskogo  vodokhranilishcha), 
72-04858  2H 

>ng-Term  Water-Quality  Characteristics  of 
5  Bratsk  Reservoir  and  Forecast  of  Organic 
itter  Accumulation  (Mnogoletnyaya  kharak- 
istika  formirovaniya  kachestva  vody  i  prog- 
z  nakopleniya  organicheskogo  veshchestva  v 
atskom  vodok  hranilishche), 
72-04859  5C 

ater  Quality  of  the  Bratsk  Reservoir  During 
:  First  Years  of  Impoundment,  1962-64 
uutamoye  sostoyaniye  Bratskogo  vodok- 
anilishcha  v  pervyye  gody  yego  zapolneniya 
(62-1964  gg.)), 
72-04860  5C 

ater  Balance  and  Regionalization  of  Drainage 

the    Turkmen     SSR    (Vodnyy    balans    i 

'onirovaniye  drenazha  v  Turkmenskoy  SSR), 

72-04861  4A 

H 

:velopment  of  Cold  Cloud  Seeding  Technolo- 
for  Use  in  Precipitation  Management, 
72-04836  3B 

UES 

ivironmental  Policy  and  Politics:  Value  and 

iwer  Context, 

72-04985  6B 


VIBRIO 

Study  on  the  New  Strain  of  the  Pathogenic 
'Vibrio'  Isolated  from  Freshwater  Fishes, 
W72-04720  5A 


VES 

loking  and  Supercavitating  Valves, 

72-04747 


8C 


OR  DILUTION 

le  Quantitative  Determination  of  the  Odor 

rength  of  Chicken  Manure, 

72-05069  5A 

OCITY 

ind  Stress  Criteria  in  Eolian  Sand  Transport, 
72-05037  2J 

IEZUELA 

svelopment  of  a  Procedure  for  Determining 

>acial  and  Time  Variations  of  Precipitation  in 

Eoezuela, 

72-04804  2B 

ecipitation    Data    and    Analysis-Volume    I, 
enezuelan   International   Meteorological   and 
ydrological  Experiment  (VIMHEX)  Hydrolo- 
■  Report, 
72-05095  7C 

reamflow,       Groundwater       and       Ground 
esponse  Data-Volume  II,  Venezuelan  Inter- 
itional  Meteorological  and  Hydrological  Ex- 
:riment  (VIMHEX)  Hydrology  Report, 
72-05096  7C 

tMONT 

Method  for  Predicting   Peak   Flows   From 
nail  Rural  Vermont  Watersheds, 
'72-04897  8B 

tSATILE  BUDGET 

oncepts    of    Soil    Moisture   Availability    and 
heir  Effect  on  Soil  Moisture  Estimates  from  a 
'eteorological  Budget, 
'72-05149  2D 

RATION 

he  Vibrations  of  Transmission  Line  Conduc- 

t  Bundles, 

'72-04863  8C 


VINE  CROP 

Phosphorus  Fertilization  of  Hops, 
W72-05148 


5B 


VIRUSES 

Distribution  of   Blue-Green  Algal   Viruses   in 

Various  Types  of  Natural  Waters, 

W72-04736  5B 

VOLUMETRIC  ANALYSIS 

Methods  for  Chemical  Analysis  of  Water  and 
Wastes,  1971. 

W72-04735  5A 

WASATCH  MOUNTAINS  (UTAH) 

Development  of  Cold  Cloud  Seeding  Technolo- 
gy for  Use  in  Precipitation  Management, 
W72-04836  3B 

WASHINGTON 

Municipal,  Industrial,  and  Irrigation  Water  Use 

in  Washington,  1970, 

W72-04816  6D 

WASTE  ASSIMILATIVE  CAPACITY 

Kinetics  of  Algal  Systems  in  Waste  Treatment- 
Ammonia-Nitrogen  as  a  GrowtriLimiting  Factor 
and  Other  Pertinent  Topics, 
W72-04787  5D 

WASTE  CHARACTERIZATION 

Abatement     of     Pollution     From     a     Poultry 

Processing  Plant, 

W72-05006  5D 

WASTE  DILUTION 

Kinetics  of  Algal  Systems  in  Waste  Treatment- 
Ammonia-Nitrogen  as  a  GrowthLimiting  Factor 
and  Other  Pertinent  Topics, 
W72-04787  5D 

Bacterial  Counts  of  a  Section  of  the  Red  River 

-  Summer,  1970, 

W72-05056  5A 

WASTE  DISPOSAL 

Disposal  of  Insulation  Board  Mill  Effluent  by 

Land  Irrigation, 

W72-05002 


Dead  Bird  Disposal  by  Rendering, 
W72-05055 

Poultry  Pollution:  Research  Results, 
W72-05058 


5D 


5E 


5E 


Early  Experiments  at  Michigan  State  Universi- 
ty Involving  the  Use  of  Chicken  Manure, 
W72-05059  5E 

Economics  of  Dried  Poultry  Waste  (DPW)  as  a 

Feed  Ingredient  or  a  Fertilizer, 

W72-05060  5E 

Feeding  Dehydrated   Poultry  Waste  to  Dairy 

Cows, 

W72-05061  5E 

The   Relationship   of   Drying  Temperature   to 
Total  Crude  Protein  in  Dried  Poultry  Waste, 
W72-05062  5E 

Drying   of   Poultry   Manure   in   a   Cage-Layer 

House, 

W72-05063  5E 

Dried  Poultry  Waste  as  a  Protein  Source  for 

Feedlot  Cattle, 

W72-05064  5E 


The   Metabolizeable   Energy   Value   of   Dried 

Poultry  Waste, 

W72-05065  5E 

The      Effects      of      Continually      Recycling 
Dehydrated  Poultry  Wastes  (DPW)  on  the  Per- 
formance of  SCWL  Laying  Hens  -  A  Prelimi- 
nary Report, 
W72-05066 


WASTE  HEAT 

Nuclear  Energy  for  a  New  Town, 
W72-05091 

WASTE  TREATMENT 

Block  Drying  of  Chicken  Manure, 
W72-05054 

Soil  Filtration  to  Remove  Odors, 

W72-05073 

Odor  Controls  by  Chemical  Treatment, 
W72-05074 


5E 


6G 


5D 


5D 


5D 


WASTE  WATER  TREATMENT 

Strategies  for  Control  of  Man-Made  Eutrophi- 

cation, 

W72-04734  5D 

Operational  Stability  of  the  Extended  Aeration 

Process, 

W72-04784  5D 

Kinetics  of  Algal  Systems  in  Waste  Treatment- 
Ammonia-Nitrogen  as  a  GrowthLimiting  Factor 
and  Other  Pertinent  Topics, 
W72-04787  5D 

Kinetics  of  Algal  Systems  in  Waste  Treatment- 
Phosphorus  as  a  Growth  Limiting  Factor, 
W72-04788  5D 

Kinetics  of  Algal  Systems  in  Waste  Treatment 

Field  Studies, 

W72-04789  5D 

Biological      Treatment      of      Chlorophenolic 

Wastes. 

W72-04825  5D 

Demonstration  of  Rotary  Screening  for  Com- 
bined Sewer  Overflows. 
W72-04827  5D 


Polymers  in  the  Filtration  of  Raw  Sludge, 
W72-04968 


5D 


Use     of     14C-Glucose     to     Study     Substrate 

Removal  by  Activated  Sludge, 

W72-04970  5D 

Microstraining  of  Combined  Sewer  Overflows, 
W72-04971  5D 

Trace  Element  Removals  in  Advanced  Waste- 
water Treatment  Processes, 
W72-04972  5D 

Design  and  Operation  of  an  Extended  Aeration 

Plant, 

W72-04973  5D 

Evaluation  Criteria  for  Granular  Activated  Car- 
bons, 
W72-04977  5D 

Operation   of   Conventional   Activated   Sludge 
for  Maximum  Phosphorus  Removal, 
W72-04978  5D 

Process  Evaluation-Phosphorus  Removal, 
W72-04979  5D 


^?. 


SU-29 


WASTE  WATER  TREATMENT 


SUBJECT  INDEX 


Algal-Bacterial    Symbiosis    for    Removal    and 
Conservation  of  Wastewater  Nutrients, 
W72-04983  5D 

The  Economic  Feasibility  of  Treating  Textile 

Wastes  in  Municipal  Systems, 

W72-04989  5D 

Dual  Substrate  Utilization  by  Activated  Sludge 

Microflora, 

W72-04990  5D 

Recent  Experiences  in  Plant-Scale  Application 

of  the  Settling  Tube  Concept, 

W72-04991  5D 

Anaerobic  Digestion  II.  The  Characterization 
and  Control  of  Anaerobic  Digestion, 
W72-04995  5D 


Microstraining  Paper  Mill  Wastewater, 
W72-04996 


5D 


Redesigning    Existing    Facilities  to    Increase 

Hydraulic  and  Organic  Loading, 

W72-05004  5D 

Advanced   Organics   Removal   by  Pulsed   Ad- 
sorption Beds, 

W72-05005  5D 

Abatement     of     Pollution     From  a     Poultry 

Processing  Plant, 

W72-05006  5D 

Influence     of     Temperature     on  Anaerobic 

Digestion, 

W72-05010  5D 


Phosphorus  Removal  by  Luxury  Uptake, 
W72-0501 1 


5D 


Toxic  Effects  of  Ammonia  Nitrogen  in  High- 
Rate  Digestion, 
W72-05015  5D 

Discussion    of    'Toxic    Effects    of    Ammonia 

Nitrogen  in  High  Rate  Digestion', 

W72-05016  5D 

Nitrification   and   Denitrification   in   Activated 

Sludge  Systems, 

W72-05019  5D 

Auxiliary    Sewage    Storage    System   for   Tem- 
porarily Storing  Sewage, 
W72-05022  5D 

Waste  Water  Treatment  Phosphate  Removal  by 

Iron  Oxide, 

W72-05041  5D 


WATER  ANALYSES 

DDT  in  Forest  Streams, 
W72-04719 

WATER  ANALYSIS 

A  Quantitative  Plankton  Sampler, 
W72-04713 


5B 


7B 


Distribution   of   Blue-Green   Algal   Viruses   in 

Various  Types  of  Natural  Waters, 

W72-04736  5B 

Descriptions     and     Chemical     Analyses     for 
Selected  Wells  in  the  Dos  Palos-Kettleman  City 
area,  San  Joaquin  Valley,  California, 
W72-04843  2K 

Trace  Elements  and  Compounds  in  Waters, 
W72-04969  5F 

Wire-Guided  Self-Propelled  Water  Sampler. 
W72-05042  7B 


WATER  BALANCE 

Water  Balance  and  Regionalization  of  Drainage 
in  the  Turkmen  SSR  (Vodnyy  balans  i 
rayonirovaniye  drenazha  v  Turkmenskoy  SSR), 
W72-04861  4A 

Some  Results  of  Hydromteorologjcal  Research 
Work  Carried  Out  in  The  Experimental  Basins 
of    the    Meteorological    Service    of    German 
Democratic  RepubUc, 
W72-05046  2A 

WATER  CHEMISTRY 

Water  Chemistry  of  the  Santa  Clara  Valley, 

California, 

W72-04835  2K 

Long-Term  Water-Quality  Characteristics  of 
the  Bratsk  Reservoir  and  Forecast  of  Organic 
Matter  Accumulation  (Mnogoletnyaya  kharak- 
teristika  formirovaniya  kachestva  vody  i  prog- 
noz  nakopleniya  organicheskogo  veshchestva  v 
Bratskom  vodok  hranilishche), 
W72-04859  5C 

Recurrence  Relations  for  First  Order  Sequen- 
tial Reactions  in  Natural  Waters, 
W72-05027  5B 

Effect  of  Elimination  of  Vegetation  on  Stream 

Water  Quantity  and  Quality, 

W72-05076  3B 

WATER  COSTS 

Algebraic  Technological  Function  from  a  Simu- 
lation Model, 
W72-05034  6A 

WATER  DEMAND 

Water  and  Western  Destiny:  From  Conflict  to 

Cooperation. 

W72-04878  6B 


Water  Resources  Development, 
W72-04880 


6B 


WATER  EQUIVALENT 

Changes    in    Snowmelt    Runoff    After   Forest 
Clearing  on  a  New  England  Watershed, 
W72-05078  4A 

WATER  HYACINTH 

Nutrient  Removal  by  Waterhyacinth, 
W72-04776  5C 

WATER  LAW 

Administrative  Allocation  of  Water, 
W72-04786  6E 

Legal  Aspects  of  Water  Salvage, 

W72-05098  6E 

Legal  Protection  of  Instream  Water  Values, 
W72-05099  6E 

Public   Access   Rights   in   Waters   and   Shore- 
lands, 
W72-05100  6E 

WATER  LEVEL  FLUCTUATIONS 

Groundwater  Flow  in   a  Sandy  Tidal  Beach: 
Two-Dimensional  Finite  Element  Analysis, 
W72-05033  2F 

WATER  LEVELS 

Ground- Water  Levels  in  Idaho,  1971. 
W72-04819 


4B 


WATER  MANAGEMENT  (APPLIED) 

Water  and  Western  Destiny:  From  Conflict  to 

Cooperation. 

W72-04878  6B 


The   Role   of   Recreation   and    Environment; 

Quality  in  Water  Management, 

W72-04894  (, 

A  Computerized  Educational  Program  for  th 
Application  of  the   Management  Sciences  t 
Water  Resource  Management, 
W72-05088  7i 

WATER  MEASUREMENT 

Volumetric,  Areal,  and  Tidal  Statistics  of  Th 
Chesapeake  Bay  Estuary  and  Its  Tributaries, 
W72-04838  21 

Critical-Depth  Flumes  for  Determining  Flow  i 

Canals  and  Natural  Channels, 

W72-04871  8J 

WATER  OF  HYDRATION 

Complexes  of   Halloysite   with  Organic  Com 

pounds, 

W72-05043  21 

WATER  PERMITS 

Riparian  Water  Law.  A  Functional  Analysis, 
W72-05097  6) 

Legal  Aspects  of  Water  Salvage, 

W72-05098  61 

WATER  POLICY 

Water  and  Western  Destiny:  From  Conflict  V 

Cooperation. 

W72-04878  61 

The  Future  of  Western  Water  Development, 
W72-04879  61 

A  New  Look  at  National  Water  Policy, 
W72-04882  61 

Alternative  Water  Policies  for  an  Arid  Region, 
W72-04892  6i 

A  National  Policy  for  Western  Water  Develop 

ment, 

W72-04895  61 

WATER  POLLUTION 

Bacterial  Counts  of  a  Section  of  the  Red  Rivei 

—  Summer,  1970, 

W72-05056  5A 

WATER  POLLUTION  CONTROL 

Pollution  Detection  by  Remote  Sensing. 
W72-04726  5A 

Strategies  for  Control  of  Man-Made  Eutrophi- 

cation, 

W72-04734  5E 

Earth  Resource  Technology  Used  in  Pollutior 
Detection, 

W72-04742  5A 

Agricultural    Pollution    of    the    Great    Lakes 

Basin. 

W72-04762  5B 

ABCs  of  Cultural  Eutrophication  and  Its  Con- 
trol. Part  I— Cultural  Changes, 
W72-04769  5C 

Solubility  of  Barium  and  Strontium  Sulfates  in 

Strong  Electrolyte  Solutions, 

W72-04793  5G 

The  Use,  Abuse  and  Recovery  of  a  Glacial 

Aquifer, 

W72-04802  5B 


Oil  Spill  Containment  Systems. 
W72-04826 


5G 


SU-30 


SUBJECT  INDEX 


WATER  SUPPLY 


sedlot  Waste  Management. 
72-04965 


5E 


ibliography  of  Products  Derived  from  Aquatic 

5D 


rgamsms. 
72-05086 


jst  of  Reclamation  and  Mine  Drainage  Abate- 

ent-Elkins  Demonstration  Project, 

72-05146  5G 

rER  POLLUTION  EFFECTS 

etals  Focus  Shifts  to  Cadmium. 

72-04727  5B 

>me   Observations   on   the   Limnology   of  a 

>nd  Receiving  Animal  Wastes, 

72-04773  5C 


ater  Quality  Office. 
72-04791 


5C 


le  Impact  of  Various  Heavy  Metals  on  the 

quatic  Environment, 

72-04792  5B 

[fects  of  Siltation  and  Coarser  Sediments  on 
istribution  and  Abundance  of  Stream-Inhabit- 
g Insects, 
72-05024  5C 

TER  POLLUTION  SOURCES 

etals  Focus  Shifts  to  Cadmium. 

72-04727  5B 

rganochlorine  Insecticide  Residues  in  Ever- 
ades  National  Park  and  Loxahatchee  National 
ildlife  Refuge,  Florida, 
72-04799  5B 

•obable  Impact  of  NTA  on  Ground  Water, 
72-04800  5B 

ilty  Ground  Water  and  Meteoric  Flushing  of 
ontaminated  Aquifers  in  West  Virginia, 
'72-04801  5B 

Methods  of  Geologic  Evaluation  of  Pollution 

Dtential  at  Mountain  Homesites, 

'72-04803  5B 

hernial  Study  of  the  Missouri  River  in  North 

akota  Using  Infrared  Imagery, 

'72-04824  5B 

ffects  of  Urbanization  on  Storm  Water  Ru- 
jff  Quality:  A  Limited  Experiment,  Naismith 
itch,  Lawrence,  Kansas, 
'72-05035  4C 


TER  QUALITY 

'ater  Quality  Office. 
'72-04791 


5C 


he  Impact  of  Various  Heavy  Metals  on  the 

quatic  Environment, 

'72-04792  5B 

'ater  Chemistry  of  the  Santa  Clara  Valley, 

alifornia, 

'72-04835  2K 

ong-Term  Water-Quality  Characteristics  of 
le  Bratsk  Reservoir  and  Forecast  of  Organic 
latter  Accumulation  (Mnogoletnyaya  kharak- 
■  nstika  formirovaniya  kachestva  vody  i  prog- 
oz  nakopleniya  organicheskogo  veshchestva  v 
ratskom  vodok  hranilishche), 
/72-04859  5C 

/ater  Quality  of  the  Bratsk  Reservoir  During 
ie  First  Years  of  Impoundment,  1962-64 
Sanitarnoye    sostoyaniye    Bratskogo    vodok- 


hranilishcha  v  pervyye  gody  yego  zapolneniya 

(1962-1964  gg.)), 

W72-04860  5C 

Effects  of  Urbanization  on  Storm  Water  Ru- 
noff Quality:  A  Limited  Experiment,  Naismith 
Ditch,  Lawrence,  Kansas, 
W72-05035  4C 

Effect  of  Elimination  of  Vegetation  on  Stream 

Water  Quantity  and  Quality, 

W72-05076  3B 

Water  Resources  Data  for  Wisconsin,    1969: 
Part  1.   Surface  Water  Records,   and  Part  2. 
Water  Quality  Records. 
W72-05094  7C 

WATER  QUALITY  CONTROL 

An  Intersectoral  Programming  Model  for  the 
Management  of  the  Waste  Water  Economy  of 
the  San  Francisco  Bay  Region, 
W72-04780  5B 


Alternatives  in  Water  Management, 
W72-04893 


6B 


Trace  Element  Removals  in  Advanced  Waste- 
water Treatment  Processes, 
W72-04972  5D 

Operation   of   Conventional   Activated   Sludge 
for  Maximum  Phosphorus  Removal, 
W72-04978  5D 


Handling  Livestock  Waste, 
W72-05057 


5D 


WATER  RECLAMATION 

Water     Conservation     by     Reclamation     and 

Recharge, 

W72-05140 


WATER  REQUIREMENTS 

Partial  Solutions-The  Outlook, 
W72-04890 

Alternatives  in  Water  Management, 
W72-04893 


5D 


6B 


6B 


WATER  RESOURCES 

Determination  of  Tritium  in  Water  by  the  U.S. 
Geological  Survey,  Denver,  Colorado, 
W72-04842  5A 

WATER  RESOURCES  DEVELOPMENT 

The   Use,  Abuse  and  Recovery  of  a  Glacial 

Aquifer, 

W72-04802  5B 


Qanat  Systems  in  Iran, 
W72-04849 


4B 


The  Future  of  Western  Water  Development, 
W72-04879  6B 


Water  Resources  Development, 
W72-04880 


6B 


Making  Water  Resources  Planning  Relevant, 
W72-04881  6B 


A  New  Look  at  National  Water  Policy, 
W72-04882 


6B 


A  Look  Ahead  in  Planning  Coordination  and 

Policy  Making, 

W72-04884  6B 


Water  Resources  Planning, 
W72-04885 


The    Third    Western    Interstate    Water    Con- 
ference of  Colorado  State  University, 
W72-04886  6B 

The   Primacy   of   our   Environment   over   the 

Economy, 

W72-04887  6B 

Improving  the  Planning  Process-Establishing 

Values, 

W72-04888  6B 

Some  Social  Issues  and  Alternatives  Involved 

in  Planning  Water  Resources  with  People  in  the 

West, 

W72-04889  6B 

Water    Resource    Investments    and    National 

Goals, 

W72-04891  6B 

A  National  Policy  for  Western  Water  Develop- 
ment, 
W72-04895  6B 

Hydrologic    Data   for   the    San    Luis    Valley, 

Colorado, 

W72-05025  7C 

WATER  REUSE 

A  Survey  of  Alternate  Methods  for  Cooling 

Condenser  Discharge  Water,  Total  Community 

Considerations  in  the  Utilization  of  Rejected 

Heat, 

W72-04830  5D 

Hydrogen    Isotope     Ratios    in    a    Recycling 

System, 

W72-04967  5D 


Multiple  Water  Reuse, 
W72-04994 


5D 


6B 


The  Reuse  of  Water  in  Manufacturing:  An  Ex- 
planatory Economic  Model  with  Data  Analysis, 
W72-05093  3E 

Water     Conservation     by     Reclamation     and 

Recharge, 

W72-05140  5D 

WATER  REUSE  MODEL 

The  Reuse  of  Water  in  Manufacturing:  An  Ex- 
planatory Economic  Model  with  Data  Analysis, 
W72-05093  3E 

WATER  RIGHTS 

Administrative  Allocation  of  Water, 
W72-04786  6E 

Legal  Aspects  of  Water  Salvage, 

W72-05098  6E 

Legal  Protection  of  Instream  Water  Values, 
W72-05099  6E 

Public   Access   Rights   in   Waters   and   Shore- 
lands, 
W72-05100  6E 

WATER  SAMPLER 

Wire-Guided  Self-Propelled  Water  Sampler. 
W72-05042  7B 

WATER  STORAGE 

Catalog  of  Recharge  Basins  on  Long  Island, 

N.Y.,  In  1969, 

W72-04833  4A 

WATER  SUPPLY 

Municipal,  Industrial,  and  Irrigation  Water  Use 

in  Washington,  1970, 

W72-04816  6D 


>x< 


m 


SU-31 


WATER  SUPPLY 


SUBJECT  INDEX 


Water  Resources  Development, 
W72-04880 

Partial  Solutions-The  Outlook, 
W72-04890 


6B 


6B 


WATER  TEMPERATURE 

An  Active  Method  for  Correcting  the  Frequen- 
cy Response  of  the  Temperature  Sensors  of 
Oceanological  Instruments, 
W72-04749  7B 

Thermal  Mapping  of  Selected  Sites  in  the  Lake 

Kinneret  Region, 

W72-04811  7B 

Equilibrium  Temperatures  of  Water  Surfaces 
as  Related  to  Air  Temperature  and  Solar  Radia- 
tion, 
W72-05026  2B 

Stochastic  Modeling  of  Temperature  and  Flow 

in  Rivers, 

W72-05030  2A 

A   Physical   Analysis   of  Diurnal  Temperature 
Regimes  in  Clear  and  Turbid  Water  Layers:  A 
Problem  in  Rice  Culture, 
W72-05144  2D 

WATER  TRANSFER 

Water  Resources  Development, 

W72-04880  6B 

A  Review  of  Inter-Regional  and  International 

Water  Transfer  Proposals, 

W72-04883  6B 

WATER  TREATMENT 

Amoebic  Cysticidal  Properties  of  Halogens  in 

Water, 

W72-04746  5F 

Trace  Elements  and  Compounds  in  Waters, 
W72-04969  5F 

WATER  USERS 

Municipal,  Industrial,  and  Irrigation  Water  Use 

in  Washington,  1970, 

W72-04816  6D 

WATER  UTILIZATION 

Water  and  Western  Destiny:  From  Conflict  to 

Cooperation. 

W72-04878  6B 

WATER  VALUES 

The    Third    Western    Interstate    Water    Con- 
ference of  Colorado  State  University, 
W72-04886  6B 

WATER  WASTE 

Legal  Aspects  of  Water  Salvage, 

W72-05098  6E 

WATER  WELLS 

Records  of  Wells,  Drillers'  Logs,  and  Chemical 
Analysis  of  Ground  Water  in  Galveston  Coun- 
ty, Texas  1952-1970, 
W72-04795  4B 


Ground-Water  Levels  in  Idaho,  1971. 
W72-04819 


4B 


Descriptions     and     Chemical     Analyses     for 
Selected  Wells  in  the  Dos  Palos-KetUeman  City 
area,  San  Joaquin  Valley,  California, 
W72-04843  2K 

The  Effects  of  Electrokinetics  Upon  Incrusta- 
tion in  Water  Wells, 
W72-04870  8A 


WATER  YIELD 

Analysis  of  Colombian  Precipitation  to  Esti- 
mate Irrigation  Requirements, 
W72-04806  2B 

Municipal,  Industrial,  and  Irrigation  Water  Use 

in  Washington,  1970, 

W72-04816  6D 

Ground-Water  Pumpage  from  the  Snake  Plain 

Aquifer,  Southeastern  Idaho, 

W72-04820  4B 

Progress  Report  on  the  Analog  Model  Study  of 
the  Magothy  Aquifer  in  the  Annapolis,  Mary- 
land Area. 
W72-04840  4B 

Effect  of  Elimination  of  Vegetation  on  Stream 

Water  Quantity  and  Quality, 

W72-05076  3B 

Changes    in    Snowmelt   Runoff    After    Forest 
Clearing  on  a  New  England  Watershed, 
W72-05078  4A 

WATER  YIELD  IMPROVEMENT 

Effect  of  Elimination  of  Vegetation  on  Stream 

Water  Quantity  and  Quality, 

W72-05076  3B 

Forest  Transpiration  Reduction  by  Clearcutting 

and  Chemical  Treatment, 

W72-05077  2D 

WATERSHED  MANAGEMENT 

Changes    in    Snowmelt    Runoff    After    Forest 
Clearing  on  a  New  England  Watershed, 
W72-05078  4A 

WATERSHEDS  (BASINS) 
A   Modular  Distributed  Model  of  Catchment 
Dynamics, 
W72-04896  2E 

WATERSHEDS  (BASINS) 
A   Method   for  Predicting  Peak   Flows   From 
Small  Rural  Vermont  Watersheds, 
W72-04897  8B 

WAVE  FOLLOWER 

The  Chesapeake  Bay  Institute  Wave  Follower- 
Part  H, 
W72-04818  7B 

WAVE  MAKER 

On  the  Generation  of  Long  Waves, 
W72-05039  2E 

WAVELENGTHS 

Economical  Radiometer  Theory,  Performance 

and  Construction, 

W72-05081  2D 

WAVES  (WATER) 

On  the  Generation  of  Long  Waves, 
W72-05039  2E 

WEATHER  MODIFICATION 

Development  of  Cold  Cloud  Seeding  Technolo- 
gy for  Use  in  Precipitation  Management, 
W72-04836  3B 

Hydrometeorology    in    Precipitation    Manage- 
ment, 
W72-04866  6B 

WEATHERING 

Causes  of  Spheroidal  Weathering, 

W72-04794  2J 


Morphogenesis  of  Granitic  Boulder  Slopes 
the  Mojave  Desert,  California, 
W72-04813 

WELL  SCREENS 

The  Effects  of  Electrokinetics  Upon  Incru; 

tion  in  Water  Wells, 

W72-04870 

WEST  VIRGINIA 

Salty  Ground  Water  and  Meteoric  Flushing 
Contaminated  Aquifers  in  West  Virginia, 
W72-04801 

Records  of  Wells,  Springs,  and  Test  Bonn 
Chemical  Analyses  of  Water,  Sedimi 
Analyses,  Standard  Streamflow  Data  Sumr 
ries,  and  Selected  Drillers'  Logs  From  The  1 
tie  Kanawha  River  Basin  in  West  Virginia, 
W72-04841 

Cost  of  Reclamation  and  Mine  Drainage  Aba 
ment-Elkins  Demonstration  Project, 
W72-05146 

WESTERN  US  WATER  DEVELOPMENT 

Water  and  Western  Destiny:  From  Conflict 
Cooperation. 

W72-04878 

The  Future  of  Western  Water  Development, 
W72-04879 

WHTTEFISH 

Detection  of  Clostridium  Botulinum  Type  E 
Smoked  Fish, 

W72-04745 

WINDS 

Wind  Stress  Criteria  in  Eolian  Sand  Transpoi 
W72-05037 

WISCONSIN 

Floods  on  Yahara  River,  Lake  Kegonsa  Dam 
County  Line,  Dane  County,  Wisconsin, 
W72-04815  ' 

Water  Resources   Data  for  Wisconsin,   19f 
Part  1.   Surface   Water  Records,   and   Part 
Water  Quality  Records. 
W72-05094 

WITHDRAWAL 

Ground-Water  Pumpage  from  the  Snake  PU 

Aquifer,  Southeastern  Idaho, 

W72-04820 

Estimated  Subsidence  in  the  Raymond  Basi 
Los  Angeles  County,  California,  for  a  Post 
lated  Water-Level  Lowering,  1970-2020, 

W72-04823  < 

XYLEM 

Water  Stress  Gradients  in  Plants  and  Soil-Ro 

Systems. 

W72-05139  2 

YEASTS 

Cultural  Estimation  of  Yeasts  on  Seaweeds. 
W72-04748  5 

ZINC 

The  Impact  of  Various  Heavy  Metals  on  t) 

Aquatic  Environment, 

W72-04792  3 

ZOOPLANKTON 

Population  Dynamics  of  Selected  Zooplanku 
in  Three  Oligotrophic  Oregon  Lakes, 
W72-04763  - 


SU-32 


SUBJECT  INDEX 


ZOOPLANKTON 


nation  of  Zooplankton  in  the  Bratsk  Reser- 
During  the  First  Two  Years  of  Impound- 
t,  1962i63  (Formirovaniye  zooplanktona  v 
yye  dva  goda  zapolneniya  Bratskogo 
>khranilishcha  (1962-1963  gg.t). 
-04857  2H 


SU-33 


ESHS 


■■■■■>■ 


AUTHOR  INDEX 


EL-GHANI,  A.  F. 

ilization  of  Water  Hyacinth  as  an  Organic 

mure  with  Special  Reference  to  Water-Borne 

ihninths, 

72-05115  5F 

OU, FAYEZ  M. 

ie  Influence  of  Soil  Moisture  on  Phosphorus 
>take   by   Corn   and   on   the   Efficiency   of 
lded  Superphosphate, 
72-05217  3F 

iU-EL-FADL,  M. 

iilization  of  Water  Hyacinth  as  an  Organic 

anure  with  Special  Reference  to  Water-Borne 

■ninths, 

72-05115  5F 

.K  A.  A.  H. 

Technique  for  Enumerating  Kokanee  Salmon 

incorhynchus  nerka)  Fry  Migrating  Through 

reams,    with    an    Appendix    for    Processing 

itch  Data  by  IBM  360  Fortran  IV.  Computer 

ograms, 

72-04752  7C 


ANDERSON,  EMORY  D. 

An  Automatic  Brine  Shrimp  Feeder, 

W72 -04751 


CEFORS,  H. 

Quantitative  Plankton  Sampler, 
72-04713 


7B 


IMS,  A.  P. 

oliform  Aerosols  Emitted  by  Sewage  Treat- 

ent  Plants, 

'72-04711  5D 

WISE,  A.  D. 

ome  Characteristics  of  Arthrobacters  from  a 

airy  Waste  Activated  Sludge, 

/72-05103  5B 

[,  K.  H.  M. 

low  Over  Rounded  Spillways, 

/72-04809  8B 

LEN,  L.  H. 

kdvection  and  Evapotranspiration  of  Wide-row 
orghum  in  the  Central  Great  Plains, 
n2-05186  2D 

LEN,  L.  H.  JR 

:arbon  Dioxide  Exchange  of  a  Tropical  Rain 

rorest:  Part  II, 

V72-05168  2B 

LEN,  W.  A. 

teflectance  and  Internal  Structure  of  Cotton 

.eaves,  Gossypium  Hirsutum  L., 

V72-05105  3F 

VAREZ,  J. 

Action  of  Mineral  Waters  on  Mineral  Metabol- 

sm  in  Ruminants:  II.  Phosphorus, 

V72-05111  5F 

1END,  DONALD  F. 

Dxytetracycline   Efficacy  as  a  Treatment  for 

Furunculosis  in  Coho  Salmon, 

W72-04929  5C 

1IRAV,  A. 

Effects  of  Soil  Moisture  Stress  on  Two  Varie- 
ties of  Upland  Cotton  in  Israel:  I.  The  Coastal 
Plain  Region, 
W72-05179  3F 

JDERSON,  E.  WILLIAM 

Evaluating     Multiple     Economic     Effects     of 
Forage  Development  and  Management, 
W72-05104  4A 


ANDREEVA,  M.  I. 

Comparative  Evaluation  of  Media  for  Isolating 

Coliform  Bacteria, 

W72-05189  5  A 

ANDREWS,  W.  H. 

Some  Social  Issues  and  Alternatives  Involved 

in  Planning  Water  Resources  with  People  in  the 

West, 

W72-04889  6B 

ANGINO,  E.  E. 

Effects  of  Urbanization  on  Storm  Water  Ru- 
noff Quality:  A  Limited  Experiment,  Naismith 
Ditch,  Lawrence,  Kansas, 
W72-05035  4C 

APOSTOLSKI,  K. 

Acclimatization   of   the   Israeli   Carp  in   Lake 

Dojran  (Macedonia),  Yugoslavia, 

W72-05267  2H 

AR ANSON,  V.  A. 

An  Active  Method  for  Correcting  the  Frequen- 
cy Response  of  the  Temperature  Sensors  of 
Oceanological  Instruments, 
W72-04749  7B 

ARMSTRONG,  D.  E. 

Levels  of  Inorganic  and  Total  Phosphorus  in 

Lake  Sediments  as  Related  to  Other  Sediment 

Parameters, 

W72-04732  5C 

ARMSTRONG,  W. 

Oxygen    Diffusion    from    the    Roots    of    Rice 
Grown  Under  Non-Waterlogged  Conditions, 
W72-05245  3F 

ARONSON,  D.  A. 

Catalog  of  Recharge  Basins  on  Long  Island, 

N.Y.,  In  1969, 

W72-04833  4A 

ARTAMOSHIN,  A.  S. 

Characteristics  of  the  Epidemiology  of  Diphyl- 
lobothriasis  in  Some  Lake  Areas  in  Buryatia, 
(In  Russian), 
W72-05225  5C 

ARTEMOVA,  T.  Z. 

Water  Quality  of  the  Bratsk  Reservoir  During 
the  First  Years  of  Impoundment,  1962-64 
(Sanitarnoye  sostoyaniye  Bratskogo  vodok- 
hranilishcha  v  pervyye  gody  yego  zapolneniya 
(1962-1964  gg.)), 
W72-04860  5C 

ASPINALL,  W.  N. 

A  National  Policy  for  Western  Water  Develop- 
ment, 
W72-04895  6B 

AVERETT,  R.  C. 

Water  Chemistry  of  the   Santa  Clara  Valley, 

California, 

W72-04835  2K 

BAARSPUL,  J.  A. 

The   Tana   Irrigation    Scheme:    An   Integrated 

Development  Project, 

W72-05252  3F 


BACON,  PETER  R. 

Studies  on  the  Biology  and  Cultivation  of  the 
7B  Mangrove  Oyster  in  Trinidad  with  Notes  on 

Other  Shellfish  Resources, 

W72-05172  2L 


BAIER,  W. 
Concepts   of   Soil   Moisture   Availability    and 
Their  Effect  on  Soil  Moisture  Estimates  from  a 
Meteorological  Budget, 
W72-05149  2D 

BAIN,  G.  L. 

Records  of  Wells,  Springs,  and  Test  Borings, 
Chemical  Analyses  of  Water,  Sediment 
Analyses,  Standard  Streamflow  Data  Summa- 
ries, and  Selected  Drillers'  Logs  From  The  Lit- 
tle Kanawha  River  Basin  in  West  Virginia, 
W72-04841  7C 

BAKER,  E.  T.  JR 

Relation  of  Ponded  Floodwater  from  Hurricane 
Beulah  to  Ground  Water  in  Kleberg,  Kenedy, 
and  Willacy  Counties,  Texas, 
W72-04796  2F 

BALDWIN,  M.  K. 

Residues  of  Polychlorobiphenyls  in  Biological 
Samples, 

W72-04754  5A 

BANARESCU,  PETRU 

On  The  Importance  of  Temporary  Pools  and 

Their  Protection,  (In  Rumanian), 

W72-05278  21 

BANIN,  A. 

Election  Micrographs  of  Lake  Kinneret  Sedi- 
ments, 
W72-04810  2  J 

BARBER,  WILLARD  E. 

Some  Aspects  of  Biology  of  the  Longfin  Dace, 
a  Cyprinid  Fish  Characteristic  of  Streams  in  the 
Sonoran  Desert, 
W72-04723  21 

BARGUR,  J.  S. 

An  Intersectoral  Programming  Model  for  the 
Management  of  the  Waste  Water  Economy  of 
the  San  Francisco  Bay  Region, 
W72-04780  5B 

BARTH, RUDOLF 

Biological  Observations  on  Sardinella  aurita:  A. 

Stomach  Contents  (In  Portuguese), 

W72-05193  21 

BARTHOLIC,  J.  F. 

Water  Stress  and  Stem  Radial  Contraction  of 
Cotton  Plants  (Gossypium  hirsutum  L.)  Under 
Field  Conditions, 
W72-04961  3F 

BARTHOLOMEW,  W.  V. 

The   Formation   of   Nitrate   from   Ammonium 

Nitrogen  in  Soils:  IV.  Use  of  the  Delay  and 

Maximum  Rate  Phases  for  Making  Quantitative 

Predictions, 

W72-05120  5B 

BATES,  JOHN  M. 

Cluster  Analysis  of  Non-Insect  Macro-inver- 
tebrates of  the  Upper  Potomac  River, 
W72-05134  5C 


BACHE,  CARL  A. 

Rapid  Determination  of  Mercury  in  Fish, 
W72-04948 


BATES,  R.  G. 

Potassium  Fluoride  -  A  Reference  Standard  for 
Fluoride  Ion  Activity, 
5A  W72-04741  5A 


PA-1 


BAUMANN,  E.  ROBERT 


AUTHOR  INDEX 


BAUMANN,  E.  ROBERT 

Advanced  Organics  Removal  by  Pulsed  Ad 

sorption  Beds, 

W72-05005 


BEAUMONT,  P. 

Qanat  Systems  in  Iran, 
W72-04849 


5D 


4B 


BECHER,  H.  H. 

Results   of   Hydraulic   Conductivity   Measure- 
ments in  the  Unsaturated  State  (In  German), 
W72-04781  2G 

BELISLE,  ANDRE  A. 

Semiquantitative  Determination  of 

Polychlorinated  Biphenyls  in  Tissue  Samples 
by  Thin  Layer  Chromatography, 
W72-04946  5A 

BELYAYEVA,  L.  V. 

An  Active  Method  for  Correcting  the  Frequen- 
cy Response  of  the  Temperature  Sensors  of 
Oceanological  Instruments, 
W72-04749  7B 

BERG,  A.  R. 

Ecological    and    Physiological   Implications   of 

Greenbelt  Irrigation, 

W72-04898  6G 

BERGLUND,  JOHN  V. 

Annual  Soil  Moisture-Temperature  Patterns  as 

Influenced  by  Irrigation, 

W72-05137  2G 

BERNATOVA,  V. 

Biological    and    Bacteriological    Evaluation    of 
Pilot  Plant  Artificial  Recharge  Experiments, 
W72-05143  4B 

BERTOLDI,  G.  L. 

Descriptions     and     Chemical     Analyses     for 
Selected  Wells  in  the  Dos  Palos-Kettleman  City 
area,  San  Joaquin  Valley,  California, 
W72-04843  2K 

BERZILOV,  V.  F. 

Possibility  of  Reduction  of  Plant  Transpiration 
During  Summer  Transplantations  by  Means  of 
Antitranspirants,  (In  Russian), 
W72-05253  2D 

BETZER, PETER 

Removal  of  Trace  Metals  From  Marine  Culture 

Media, 

W72-04708  5A 

BEZZEGH-GALANTAI,  MARIA  MAGDOLNA 

Decontamination    of    Radioactively    Poisoned 
Water  with  Peat  Filters,  (In  German), 
W72-05224  5G 

BHAGAT,  SURINDER  K. 

Trace     Element    Analysis    of    Environmental 
Samples  by  Neutron  Activation  Method, 
W72-04998  5A 

BICK,  HARTMUT 

Comparative  Studies  of  Peptone  Degradation 
and   the   Correlated   Population   of   Ciliates   in 
Models  of  Flowing  and  Stagnant  Water, 
W72-04909  5C 

BIGGAR,  J.  W. 

Specific     Conductance     Model     for     Natural 

Waters  and  Soil  Solutions  of  Limited  Salinity 

Levels, 

W72-05053  2G 


BILLARD,  R. 

Sterilization  of   the  Testicles  of  Guppies  by 

Means  of  Non-Lethal  Doses  of  Parathion  (In 

French), 

W72-05191  5C 

BILTON,  H.  T. 

A  Hypothesis  of  Alternation  of  Age  of  Return 
in    Successive   Generations   of   Skeena   River 
Sockeye  Salmon  (Oncorhynchus  nerka), 
W72-04755  21 

BINGHAM,  J.  R. 

A  Review  of  Inter-Regional  and  International 

Water  Transfer  Proposals, 

W72-04883  6B 

BIRD,  E.  C.  F. 
The  Disappearing  Mitchell  Dekta, 
W72-05156  4D 


BIRNAURE,  I. 

A  Study  of  the  Variation  of  Water  Level  and 

Mineralization   of   the   Ground    Water   in   the 

Danube  Drainage  Area  "Boianu-Sticlenau'  (In 

Rumanian), 

W72-05169  5C 

BLACK,  T.  A. 

Economical  Radiometer  Theory,  Performance 

and  Construction, 

W72-05081  2D 

BLAHM,  THEODORE  H. 

Effects   of   Increased   Temperature   on   Cold- 

Water  Organisms, 

W72-04764  5C 

BLEDSOE,  B.  E. 

Probable  Impact  of  NTA  on  Ground  Water, 
W72-04800  5B 

BLEVINS,  R.  L. 

Influence  of  No-Tillage  on  Soil  Moisture, 
W72-05155  2G 

BOAWN,  L.  C. 

Phosphorus  Fertilization  of  Hops, 

W72-05148  5B 

BOCHKOV,  N.  M. 

Long-Term  Water-Quality  Characteristics  of 
the  Bratsk  Reservoir  and  Forecast  of  Organic 
Matter  Accumulation  (Mnogoletnyaya  kharak- 
teristika  formirovaniya  kachestva  vody  i  prog- 
noz  nakopleniya  organicheskogo  veshchestva  v 
Bratskom  vodok  hranilishche), 
W72-04859  5C 

BOLAN,  R.  S. 

Community  Decision  Behavior:  The  Culture  of 

Planning, 

W72-04760  6A 

BOLLE,  ARNOLD  W. 

Public  Participation  and  Environmental  Quali- 


BOUSH,  G.  MALLORY 

Phenylmercuric  Acetate:  Metabolic  Conversi< 

by  Microorganisms, 

W72-05138  ! 

BOWLES,  BARBARA 

Some  Quantitative  Algal  Studies  of  the  Riv 

Thames, 

W72-04963  ! 

BOYD,  J.  W. 

Effects  of  Sodium  Chloride  on  Outgrowth  a: 
Toxin  Production  of  Clostridium  botulinu 
Type  E  in  cod  Homogenates, 

W72-04737  '. 

BOYER,  J.  S. 

Recovery  of  Photosynthesis  in  Sunflower  Afl 
a  Period  of  Low  Leaf  Water  Potential, 
W72-05243 

BOYLE,  W.  C. 

Identification  of  Filamentous  Microorgaruy 
in  Activated  Sludge, 
W72 -04984 

BRAMHALL,  E.  L. 

Dead  Bird  Disposal  by  Rendering, 
W72-05055 

BRECKLE,  S.  W. 

Annual  Changes  in  Osmotic  Conditions  a 
Carbohydrate  Contents  in  East-Afghanist 
Trees  I.  Quercus  Balout  Griffith,  (In  German 
W72-05260 

BREZONIK,  P.  L. 

Denitrification  as  a  Nitrogen  Sink  in  Lake  M 

dota,  Wisconsin, 

W72-O5130 

BROADY,  M. 

The  Social  Context  of  Urban  Planning, 
W72-04758 

BROMEL,  M.  C. 

Bacterial  Counts  of  a  Section  of  the  Red  Ri- 

-  Summer,  1970, 

W72-05056 

BRONN,  C. 

The    Third    Western    Interstate    Water    C 
ference  of  Colorado  State  University, 
W72-04886 


ty, 

W72-04839 


6A 


BORHAUG,  J.  E. 

The  Response  of  Substation  Bus  Systems  to 
Short  Circuit  Conditions:  Part  I,  II,  III, 
W72-04862  8C 

BORMANN,  F.  H. 

Effect  of  Elimination  of  Vegetation  on  Stream 

Water  Quantity  and  Quality, 

W72-05076  3B 


\ 


BROWN,  F. 

The  Growth  of  Pores  in  Graphitized  Carti 
Reacted  with  Carbon  Dioxide, 

W72-04704 

BROWN,  F.  L. 

The  Reuse  of  Water  in  Manufacturing:  An 
planatory  Economic  Model  with  Data  Analy: 
W72-05093 

BROWN,  LAUREN  E. 

Natural  Hybridization  and  Reproductive  Ec< 
gy  of  Two  Toad  Species  in  a  Disturbed 
vironment, 
W72-05117 

BRUMMER,  GERHARD 

Contributions  to  the  Genesis  and  Classificati 
of  Marsh  Soils:  II.  On  the  Sulphur  Metaboli 
of  Muds  and  Salt  Marshes,  (In  German), 
W72-04924 

BRUSVEN,  M.  A. 

Effects  of  Siltation  and  Coarser  Sediments  i 
Distribution  and  Abundance  of  Stream-Inh£i 
ing  Insects, 
W72-O5024 


PA- 2 


AUTHOR  INDEX 


CHITRAVADIVELU,  KARTHIGESU 


;HANAN,  M.  L. 

landling  Livestock  Waste, 
^72-05057 


5D 


:holtz,  h.  f. 

ried  Poultry  Waste  as  a  Protein  Source  for 

eedlot  Cattle, 

H2-05064  5E 

;hurin,  a.  a. 

trontium-90,  Strontium  and  Calcium  in  some 
quauc  Organisms  from  the  Sea  of  Okhotsk, 
n  Russian), 
/72-04999  5A 

LLOCK,  G.  L. 

ixytetracycline  Residues  in  Different  Tissues 

f  Trout, 

/72-04928  5C 

ixytetracycline   Sensitivity   of   Selected   Fish 

athogens, 

/72-04932  5C 

RK,  C.  JOHN 

he  Mill  River  and  Its  Floodplain  in  Northamp- 
30  and  Williamsburg,  Mass.:  A  Study  of  the 
'ascular  Plant  Flora,  Vegetation,  and  the 
tesence  of  the  Bacterial  Family  Pseudomona- 
aceae  in  Relation  to  Patterns  of  Land  Us  e, 
V72-05092  5C 

RNETT,  W.  E. 

Analyses  of  Gases  Encountered  in  a  Commer- 

ial  Poultry  House, 

V72-05070  5A 


)dor  Controls  by  Chemical  Treatment, 
V72-05074 


5D 


)dors,  Gases  and  Particulate  Matter  from  High 
Density  Poultry  Management  Systems  as  They 
delate  to  Air  Pollution, 
N72-05067  5B 


'articulate  Matter, 
W72-05072 


5A 


rhe   Qualitative    Determination    of   the  Odor 

Quality  of  Chicken  Manure, 

IV72-05068  5B 

rhe  Quantitative  Determination  of  the  Odor 

Strength  of  Chicken  Manure, 

W72-05069  5A 


Soil  Filtration  to  Remove  Odors, 
W72-05073 

JRROWS,  ROGER  E. 

The  Abemathy  Salmon  Diet, 

W72-04728 


5D 


21 


JRT,  E.  M. 

The  Use,  Abuse  and  Recovery  of  a  Glacial 

Aquifer, 

W72-04802  5B 

JSBY,  FRANK  E.  JR 

Woody  Phreatophyte  Infestation  of  the  Middle 

Brazos  River  Floodplain, 

W72-05231  3B 

USS,  KEEN 

Considerations       for       Conventional       Trout 
Hatchery  Design  and  Construction  in  Pennsyl- 
vania, 
W72-04934  81 

ABELLI,  VICTOR  J. 

The  Elimination  of  Bacteria  by  the  Northern 
Quahog:    Variability   in   the    Response   of   In- 


dividual   Animals    and    the    Development    of 

Criteria, 

W72-04944  5C 

Seasonal  Factors  Relevant  to  Coliform  Levels 

in  the  Northern  Quahaug, 

W72-04945  5C 

CAIN,  S.  A. 

The   Importance   of   Ecological   Studies   as   a 

Basis  for  Land-Use  Planning, 

W72-04936  6B 

CAIRNS,  JOHN  JR 

Cluster  Analysis  of  Non-Insect  Macro-inver- 
tebrates of  the  Upper  Potomac  River, 
W72-05134  5C 

CALDWELL,  LYNTON  K. 

Environmental     Policy     in     a     Hypertrophic 

Society, 

W72-04938  6B 

CALDWELL,  MARTYN  M. 

The   Effect  of  Wind  on   Stomatal  Aperture, 
Photosynthesis,        and        Transpiration        of 
Rhododendron  femigineum  L.  and  Pinus  cem- 
bra  L., 
W72-05108  21 

CAMBEROS,  H.  R. 

Action  of  Mineral  Waters  on  Mineral  Metabol- 
ism in  Ruminants:  II.  Phosphorus, 
W72-05111  5F 

CAMPBELL,  J. 

Making  Water  Resources  Planning  Relevant, 
W72-04881  6B 

CAMPBELL,  R. 

Development  of  Cold  Cloud  Seeding  Technolo- 
gy for  Use  in  Precipitation  Management, 
W72-04836  3B 

CANZONIER,  WALTER  J. 

Accumulation  and  Elimination  of  Coliphage  S- 
13  by  the  Hard  Clam,  Mercenaria  Mercenaria, 
W72-04953  5C 

CARDENAS,  R. 

Reflectance  and  Internal  Structure  of  Cotton 

Leaves,  Gossypium  Hirsutum  L., 

W72-05105  3F 

CARLANDER,  K.  D. 

Age,  Growth  and  Condition  of  Black  Crappie, 
Pomoxis  nigromaculatus  (Le  Sueur),  in  Lewis 
and  Clark  Lake,  South  Dakota,  1954  to  1967, 
W72-05264  2H 

CARLSON,  J.  W. 

Water    Resource    Investments    and    National 

Goals, 

W72-04891  6B 

CARPENTER,  EDWARD  J. 

Annual  Phytoplankton  Cycle  of  the  Cape  Fear 

River  Estuary,  North  Carolina, 

W72-04902  2L 

Effects  of  Phosphorus  Mining  Wastes  on  the 

Growth  of  Phytoplankton  in  the  Pamlico  River 

Estuary, 

W72-04906  5C 

CARR,  R.  M. 

Complexes  of  Halloysite  with  Organic  Com- 
pounds, 
W72-05043  2K 


CARR,  RICHARD  L. 

Collaborative  Study  of  a  Method  for  Multiple 
Chlorinated  Pesticide  Residues  in  Fish, 
W72-04947  5A 

CARRIGAN,  P.  H.  JR 

A   Flood-Frequency    Relation   Based   on    Re- 
gional Record  Maxima, 
W72-04797  2E 

CARTER,  JOHN  A. 

Dual  Substrate  Utilization  by  Activated  Sludge 

Microflora, 

W72-04990  5D 

CARY,  J.  W. 

Plant  Water  Potential  Gradients  Measured  in 

the  Field  by  Freezing  Point, 

W72-05239  3F 

CASTAGNA,  MICHAEL 

Rearing  the  Bay  Scallop,  Aequipecten  Irradi- 


ans, 

W72-04724 


21 


CATALFAMO,  MAGDALENA 

Nutrients  and  Carbon  Dioxide  in  the  Columbia 

River, 

W72-04974  5B 

CAULFTELD,  H.  P. 

A  Look  Ahead  in  Planning  Coordination  and 

Policy  Making, 

W72-04884  6B 

CECIL,  EDWARD  A. 

Research   on   Dry-Type   Cooling   Towers   for 
Thermal  Electric  Generation:  Part  I, 
W72-04829  5D 

CHAPMAN,  A.  L. 

A  Physical  Analysis  of  Diurnal  Temperature 
Regimes  in  Clear  and  Turbid  Water  Layers:  A 
Problem  in  Rice  Culture, 
W72-05144  2D 

CHAPPELL,  C.  F. 

Development  of  Cold  Cloud  Seeding  Technolo- 
gy for  Use  in  Precipitation  Management, 
W72-04836  3B 

CHEKAL',  V.  N. 

A  Hygienic  Evaluation  of  the  New  Plasticizer 

Toly  lnaphthy  lmethane , 

W72-05236  5C 

CHERVINSKI,  J. 

Studies  on  Carp  Nutrition:  III.  Experiments  on 
the  Affect  on  Fish  Yield  of  Dietary  Protein 
Source  and  Concentration, 
W72-05266  21 

CHIH,  H.  - 
Complexes  of  Halloysite  with  Organic  Com- 
pounds, 
W72-05043  2K 

CHILIKOV,  I. 

Influence  of  Soil  Moisture  and  Submergence  of 
Rice  Fields  on  Emergence  and  Initial  Develop- 
ment of  Rice  (In  Bulgarian), 
W72-05171  3F 

CHITRAVADrVELU,  KARTHIGESU 

Growth    of    Chondrostoma   nasus    (Linnaeus, 
1758)  in  Dunajec  and  Raba  of  the  Upper  Vistu- 
la River  System, 
W72-05263  21 


,W 


PA-3 


CHRISTIAN,  RUSSEL  F. 


AUTHOR  INDEX 


CHRISTIAN,  RUSSEL  F. 

The  Total  Organic  Carbon  Analyzer  and  Its  Ap- 
plication to  Water  Research, 
W72-05001  5A 

CHUNG, YUNG  HO 

A  Study  on  the  Brackish  Water  Type  on  the 

Han  River  Estuary  (In  Korean), 

W72-05203  2L 

CHVAPIL,  J. 

Virological   Surveys   of   the   Presence   of   En- 
teroviruses  in   Waste   Water:    I.   Incidence   of 
Polio-viruses  in  Prague  at  the  End  of  1963  and 
in  1969,  (In  Czech), 
W72-05226  5B 

CLAREN,  R. 

The  Vibrations  of  Transmission  Line  Conduc- 
tor Bundles, 
W72-04863  8C 

CLARK,  A.  C. 

Seasonal  Calorific  Values  of  Freshwater 
Zooplankton,  as  Determined  with  a  Phillipson 
Bomb  Calorimeter  Modified  for  Small  Samples, 
W72-04912  2H 

CLUSEN,  D.  E. 

Improving   the   Planning   Process-Establishing 

Values, 

W72-04888  6B 

COLE,  D.  F. 

Effect  of  Growth   Regulator  and  Anti-Trans- 
pirant  Chemicals  on  Water  Requirement  and 
Growth    Components    of    Alfalfa    (Medicago 
sativa  L.), 
W72-05232  3F 

COLLINS,  A.  G. 

Solubility  of  Barium  and  Strontium  Sulfates  in 

Strong  Electrolyte  Solutions, 

W72-04793  5G 

COLLIS,  DIANE 

Oxytetracycline  Residues  in  Different  Tissues 

of  Trout, 

W72-04928  5C 

Oxytetracycline    Sensitivity    of    Selected    Fish 

Pathogens, 

W72-04932  5C 

CONLEY,  WALTER  R. 

Recent  Experiences  in  Plant-Scale  Application 

of  the  Settling  Tube  Concept, 

W72-04991  5D 

COOK, DOYLE 

Influence  of  No-Tillage  on  Soil  Moisture, 
W72-05155  2G 

CORKER,  CHARLES  E. 

Groundwater  Law,  Management  and  Adminis- 
tration, 
W72-05101  6E 

COSBY,  R.  L. 

Probable  Impact  of  NTA  on  Ground  Water, 
W72-04800  5B 

COWGILL,  URSULA 

Ianula:     An     Account    of     the     History     and 

Development  of  the  Lago  Di  Monterosi,  Lati- 

um,  Italy:  XIII.  The  History  of  the  Lake:  A 

Synthesis, 

W72-05209  5C 


CRAB1REE,  A.  N. 

Residues  of  Polychlorobiphenyls  in  Biological 

Samples, 

W72-04754  5A 

CRAUL,  PHILLIP  J. 

Annual  Soil  Moisture-Temperature  Patterns  as 

Influenced  by  Irrigation, 

W72-05137  2G 

CRIPPS,  J.  E.  L. 

The  Influence  of  Soil  Moisture  on  Apple  Root 

Growth  and  Root:Shoot  Ratios, 

W72-05246  21 

CROMARTTE,  EUGENE 

Semiquantitative  Determination  of 

Polychlorinated   Biphenyls   in  Tissue   Samples 
by  Thin  Layer  Chromatography, 
W72-04946  5A 

CRONIN,  W.  B. 

Volumetric,  Areal,  and  Tidal  Statistics  of  The 
Chesapeake  Bay  Estuary  and  Its  Tributaries, 
W72-04838  2L 

CROSBY,  JAMES  W.  HI 

Groundwater  Law,  Management  and  Adminis- 
tration, 
W72-05101  6E 

CROSBY,  O.  A. 

Thermal  Study  of  the  Missouri  River  in  North 

Dakota  Using  Infrared  Imagery, 

W72-04824  5B 

CROWLE,  W.  L. 

Relations  between   Water  Status,   Leaf  Tem- 
perature Stomatal  Aperture,  and  Productivity 
of  Some  Wheat  Varieties  (In  German), 
W72-05185  3F 

CU1NAT,  ROBIN 

Ecology     and     the     Repopulation     of     Trout 

Streams, 

W72-05268  21 

CULP,  DALE  A. 

The    Analysis    of   Mercury    in    Urine,    Blood, 

Water,  and  Air, 

W72-05113  5A 

CURRAN,  DONALD 

Oxytetracycline    Efficacy    as    a    Pretreatment 

Against  Columnaris  and  Furunculosis  in  Coho 

Salmon, 

W72-04930  5C 

D ABIRI,  H. 
Numerical  Modeling  of  Unsaturated  Ground- 
water Flow  Including  Effects  of  Evapotrans- 
piration, 
W72-05089  2G 

DALE,  J.  L. 

The   Relationship   of   Drying   Temperature   to 
Total  Crude  Protein  in  Dried  Poultry  Waste, 
W72-05062  5E 

DALINSKY,  S. 

The  Use  of  Non-Dimensional  One-Parameter 
Functions  For  The  Determination  of  Regional 
Rainfall  Depth-Duration-Frequency  Relations, 
W72-05047  2A 

DALLIN,  JENSEN  W. 

Administrative  Allocation  of  Water, 
W72-04786  6E 


DALTON,  F.  N. 

In  Situ  Measurement  of  Soil  and  Plant  Le 

Water  Potential, 

W72-05136  ; 

DANKS,  H.  V. 

Spring  and  Early  Summer  Temperatures  in 

Shallow  Arctic  Pond, 

W72-05163  ; 

DAVEY,  EARL  W. 

Removal  of  Trace  Metals  From  Marine  Cultu 

Media, 

W72-04708 

DAVIS,  CLIFFORD 

Riparian  Water  Law.  A  Functional  Analysis, 
W72-05097  ( 

DAVIS,  H.  C. 

An  Intersectoral  Programming  Model  for  t 
Management  of  the  Waste  Water  Economy 
the  San  Francisco  Bay  Region, 
W72-O4780 

DAVIS,  J.  W. 

Solubility  of  Barium  and  Strontium  Sulfates 

Strong  Electrolyte  Solutions, 

W72-04793 

DAVIS,  ROBERT  M. 

Histological  Comparisons  of  the  Adrenal-Cor 
cal  Cells  of  Hatchery  and  Wild  Landlocked  h 
Ian  tic  Salmon  (Salmo  salar), 
W72-04960 

DAVIS,  RONALD  G. 

Growth  Patterns  of  Irrigated  Sugarbeet  Roc 

and  Tops, 

W72-04915 

DE  ROO,  H.  C. 

Water  Stress  Gradients  in  Plants  and  Soil-Ro 

Systems, 

W72-05139 

DE  VILLIERS,  J.  F.  V.  D.  S. 

Fluoridation:  The  Past  25  Years, 
W72-05235 

DEAN,  JACK  L. 

Biology  of  the  Crayfish  Orconectes  causeyi  ai 

Its  Use  for  Control  of  Aquatic  Weeds  in  Tro 

Lakes, 

W72-04962  i 

DECKER,  K. 

Energy  Production  in  Anaerobic  Organisms, 
W72-05018 

DENT,  W.  C. 

The    Role   of   Recreation   and    Environmeni 

Quality  in  Water  Management, 

W72-04894  ( 

DEVOS,  R.  H. 

Characterization  of  Four  Major  Components 
a  Technical  Polychlorinated  Biphenyl  Mixture 
W72-O4730 

DEWSNUP,  RICHARD  L. 

Legal  Aspects  of  Water  Salvage, 
W72-05098  ( 

Legal  Protection  of  Instream  Water  Values, 
W72-05099  t 

Public   Access   Rights   in   Waters   and   Shoi 

lands, 

W72-O5100  « 


PA- 4 


AUTHOR  INDEX 


ELSON,  B.  M 


ORO,  D.  M. 

ecurrence  Relations  for  First  Order  Sequen- 

il  Reactions  in  Natural  Waters, 

72-05027  5B 

PER,  E.  W.  J. 

icrostraining  of  Combined  Sewer  Overflows, 
72-04971  5D 

KSON,  I.  W. 

ictors  Influencing  Scope  for  Activity  and  Ac- 
ire    and    Standard    Metabolism    of    Rainbow 
rout  (Salmo  gairdneri), 
72-04958  5C 

CKMAN,  J.  F. 

ombined  High  Speed  Liquid  Chromatography 
id  Bioassay  for  the  Evaluation  and  Analysis 
!  an  Organophosphorus  Larvacide, 
72-04997  5A 

IANCEA,  S. 

Study  of  the  Influence  of  Nitrogen  and 
hosphorus  Fertilizers  on  the  Corn  Grown  on 
le  Alluvial  Soils  of  the  Danube  Flooded  Area, 
'72-05116  2G 

IGENS,  P. 

Truncated  Square-Root-Normal  Distribution 
pplied   to   Monthly    Precipitation   Totals   for 
hent  (Belgium), 
/72-05048  2B 

IGMAN,  S.  L. 

quilibrium  Temperatures  of  Water  Surfaces 

s  Related  to  Air  Temperature  and  Solar  Radia- 

on, 

m-05026  2B 

LCATER,  D.  L. 

lation   Exchange   Selectivity   of   Some   Clay- 

lzed  Minerals  and  Soil  Materials, 

V72-05127  2K 


MINY,  F.  E. 

'artial  Solutions-The  Outlook, 
V72-04890 


6B 


NDERO,  N.  C. 

)dors,  Gases  and  Particulate  Matter  from  High 

Jensity  Poultry  Management  Systems  as  They 

(elate  to  Air  Pollution, 

V72-05067  5B 


Soil  Filtration  to  Remove  Odors, 
V72-05073 


5D 


INNELLON,  J. 

toxic  Effects  of  Ammonia  Nitrogen  in  High- 
Kate  Digestion, 
W72-05015  5D 

)RN,  D. 

rhe   Relationship   of   Drying  Temperature   to 
Total  Crude  Protein  in  Dried  Poultry  Waste, 
W72-05062  5E 

)RN,  D.  A. 

The      Effects      of      Continually      Recycling 
Dehydrated  Poultry  Wastes  (DPW)  on  the  Per- 
formance of  SCWL  Laying  Hens  --  A  Prelimi- 
nary Report, 
W72-05066  5E 

3RRENZ,  A.  K. 

Effect  of  Growth  Regulator  and  Anti-Trans- 
pirant  Chemicals  on  Water  Requirement  and 
Growth    Components    of    Alfalfa    (Medicago 
sativa  L.), 
W72-05232  3F 


DOWKER,  B.  D. 

Breeding  of  Maize  for  Low  Rainfall  Areas  of 
Kenya:  I.  The  Reliability  of  Yield  of  Early  and 
Later  Maturing  Maizes , 
W72-04916  3F 

DOWNEY,  LLOYD  A. 

Effect  of  Gypsum  and  Drought  Stress  on  Maize 
(Zea  mays  L.):   I.  Growth,  Light  Absorption 
and  Yield, 
W72-05188  3F 

Effect  of  Gypsum  and  Drought  Stresses  on 

Maize  (Zea  Mays  L.):  II.  Consumptive  Use  of 

Water, 

W72-04917  3F 

DRAGANOV,  D. 

Influence  of  Soil  Moisture  and  Submergence  of 
Rice  Fields  on  Emergence  and  Initial  Develop- 
ment of  Rice  (In  Bulgarian), 
W72-05171  3F 

DRUCE,  R.  G. 

An    Ecological    Study    of   the   Psychrotrophic 
(SIC)  (Psychrophilic)  Bacteria  of  Soil,  Water, 
Grass  and  Hay, 
W72-05158  5B 

DUCKSTEIN,  L. 

Space-Time  Sampling  of  Ecological  Systems, 
W72-04779  6A 

DUDDERAR,  T.  D. 

Laser     Holography     and     Interferometry     in 

Materials  Research, 

W72-04873  7B 

DUER,  W.  C. 

Potassium  Fluoride  -  A  Reference  Standard  for 

Fluoride  Ion  Activity, 

W72-04741  5A 

DUGGAN,  WILLIAM 

Rearing  the  Bay  Scallop,  Aequipecten  Irradi- 

ans, 

W72-04724  21 

DUKE,  J.  H. 

Precipitation    Data    and    Analysis- Volume    I, 
Venezuelan   International   Meteorological   and 
Hydrological  Experiment  (VIMHEX)  Hydrolo- 
gy Report, 
W72-05095  7C 

Streamflow,       Groundwater       and       Ground 
Response  Data -Volume  II,  Venezuelan  Inter- 
national Meteorological  and  Hydrological  Ex- 
periment (VIMHEX)  Hydrology  Report, 
W72-05096  7C 

DUKE,  V.  C. 

Precipitation    Data    and    Analysis- Volume    I, 
Venezuelan   International   Meteorological   and 
Hydrological  Experiment  (VIMHEX)  Hydrolo- 
gy Report, 
W72-05095  7C 

Streamflow,       Groundwater       and       Ground 
Response  Data- Volume  II,  Venezuelan  Inter- 
national Meteorological  and  Hydrological  Ex- 
periment (VIMHEX)  Hydrology  Report, 
W72-05096  7C 

DUMAS,  A.  J. 

Detection  of  a  Change  in  Runoff  by  an  Analy- 
sis of  Daily  Flows, 
W-72  04846  2A 


DUMEYER,  J.  M. 

Hydrologic    Data    for    the    San    Luis    Valley, 

Colorado, 

W72-05025  7C 

DUNLAP,  W.  J. 

Probable  Impact  of  NTA  on  Ground  Water, 
W72-04800  5B 

DL'RKIN,  JOSEPH  T. 

Distribution  and  Movement  of  Juvenile  Salmon 

in  Brownlee  Reservoir,  1962-65, 

W72-04768  2H 

EAGLESON,  P.  S. 

Evaluation  of  Radar  and  Raingage  Systems  for 

Flood  Forecasting, 

W72-04966  2B 

A  Modular  Distributed  Model  of  Catchment 

Dynamics, 

W72-04896  2E 


EDWARD,  CLYDE  W. 

Administrative  Allocation  of  Water, 
W72-04786 


6E 


EDWARDS,  D.  M. 

The  Effects  of  Electrokinetics  Upon  Incrusta- 
tion in  Water  Wells, 
W72-04870  8A 

EHRLICH,  H.  L. 

Bacteriology  of  Manganese  Nodules:  V.  Effect 
of  Hydrostatic  Pressure  on  Bacterial  Oxidation 
of  Mnll  and  Reduction  of  Mn02, 
W72-05129  5C 

EICHELBERGER,  JAMES  W. 

Persistence  of  Pesticides  in  River  Water, 
W72-04922  5B 

EL-MOFTY,  M.  K. 

Utilization  of  Water  Hyacinth  as  an  Organic 

Manure  with  Special  Reference  to  Water-Borne 

Helminths, 

W72-05115  5F 

EL  NENNAH,  M. 

The  Influence  of  Soil  Moisture  on  Phosphorus 
Uptake   by   Corn   and   on    the    Efficiency   of 
Added  Superphosphate, 
W72-05217  3F 

ELDER,  H.  Y. 

Natural  Hybrids  of  the  African  Cichlid  Fishes 
Tilapia  spirlurus   nigra  and  T.   leucosticta:   A 
Case  of  Hybrid  Introgression, 
W72-05270  21 

ELLER,  J.  M. 

Analytical   Parameters    of   Petrochemical    and 

Refinery  Wastewaters, 

W72-05014  5D 

ELLIOTT,  J.  M. 

The    Distances    Travelled    by    Drifting    Inver- 
tebrates in  a  Lake  District  Stream, 
W72-05274  21 

Life  Histories  and  Drifting  of  Three  Species  of 

Limnephilidae  (Trichoptera), 

W72-04714  5  A 

ELLIS,  D.  W. 

Floods  of  July  4-8,  1969  in  North-Central  Ohio, 
W72-04852  2E 

ELSON,  B.  M. 

Earth  Resource  Technology  Used  in  Pollution 
Detection, 

W72-04742  5A 


PA-5 


EMERY,  P.  A. 


AUTHOR  INDEX 


EMERY,  P.  A. 

Hydrologic    Data    for   the    San    Luis    Valley, 

Colorado, 

W72-05025  7C 

EMERY,  RICHARD  M. 

The  Total  Organic  Carbon  Analyzer  and  Its  Ap- 
plication to  Water  Research, 
W72-05001  5A 

ENGELBERT,  E.  A. 

The  Future  of  Western  Water  Development, 
W72-04879  6B 

ERICKSON,  STANTON  J. 

Removal  of  Trace  Metals  From  Marine  Culture 

Media, 

W72-04708  5A 

ERMAN,  D.  C. 

Comparison     of    Some     Species     Importance 
Values    and    Ordination   Techniques    Used    to 
Analyse  Benthic  Invertebrate  Communities, 
W72-04716  5A 

ESMAY,  M.  L. 

Drying   of    Poultry    Manure    in    a   Cage-Layer 

House, 

W72-05063  5E 

ESTABLIER,  RAFAEL 

Phytoplankton  and  Hydrography  of  the  Bay  of 

Cadiz  in  1969,  (In  Spanish), 

W72-05254  5A 

FADRUS,  HUBERT 

Influence      of     Temperature     on     Anaerobic 

Digestion, 

W72-05010  5D 

FAGADE,  S.  O. 

The  Food  and  Feeding  Habits  of  Tilapia  Spe- 
cies in  the  Lagos  Lagoon, 
W72-04705  2L 

FAIRBANK,  W.  C. 

Dead  Bird  Disposal  by  Rendering, 

W72-05055  5E 

FALL,  EDWIN  B.  JR 

Redesigning    Existing    Facilities    to    Increase 

Hydraulic  and  Organic  Loading, 

W72-05004  5D 

FANG,  C.  S. 

Groundwater   Flow   in   a   Sandy   Tidal   Beach: 
Two-Dimensional  Finite  Element  Analysis, 
W72-05033  2F 

FARAMELLI,  N.  J. 

Periolous   Links   Between   Economic   Growth, 
Justice     and      Ecology:      A     Challenge     for 
Economic  Planners, 
W72-04956  6B 

FARQUHAR.G.  J. 

Identification   of  Filamentous  Microorganisms 

in  Activated  Sludge, 

W72-04984  5B 

FAUGERE,  J.  G. 

Bordeaux:  Study  of  Atmospheric  Pollution  on 

the  Built-Up  Area, 

W72-04923  5B 

FAUSEY,  N.  R. 
Soil    Moisture    Content,    Tilth,    and    Soybean 
Response      with      Surface      and      Subsurface 
Drainage, 
W72-05145  2G 


FEDERER,  C.  A. 

Economical  Radiometer  Theory,  Performance 

and  Construction, 

W72-05081  2D 


New  Landmark  in  the  White  Mountains, 
W72-05080 


2A 


Spatial  Variation  of  Net  Radiation,  Albedo  and 

Surface  Temperature  of  Forests, 

W72-05079  2D 

FENDERSON,  OWEN  C. 

Histological  Comparisons  of  the  Adrenal-Corti- 
cal Cells  of  Hatchery  and  Wild  Landlocked  At- 
lantic Salmon  (Salmo  salar), 
W72-04960  5C 

FERGUSON,  JOHN  F. 

Effects  of  Carbonate  and  Magnesium  on  Calci- 
um Phosphate  Precipitation, 
W72-04949  5D 

FERNANDEZ,  PEDRO  CARLOS 

Intermittent      Leaching,      A      Recommended 
Technique  for  the  Reclamation  of  Saline  Soils, 
(In  Spanish), 
W72-05228  2G 

FIGUED*AS,  H.  D. 

Action  of  Mineral  Waters  on  Mineral  Metabol- 
ism in  Ruminants:  II.  Phosphorus, 
W72-05111  5F 

FILBY,  ROYSTON  H. 

Trace    Element    Analysis    of    Environmental 
Samples  by  Neutron  Activation  Method, 
W72-04998  5A 

FINLAYSON,  G.  D. 

A   Note   on  Inexpensive  Telemetry   of  River 

Sediment  Concentrations, 

W72-05049  7B 

FISHER,  H.  D. 

Plant  Water  Potential  Gradients  Measured  in 

the  Field  by  Freezing  Point, 

W72-05239  3F 

FLEGAL,  C.  J. 

Dried  Poultry  Waste  as  a  Protein  Source  for 

Feedlot  Cattle, 

W72-O5064  5E 

Economics  of  Dried  Poultry  Waste  (DPW)  as  a 

Feed  Ingredient  or  a  Fertilizer, 

W72-05060  5E 

The      Effects      of      Continually      Recycling 
Dehydrated  Poultry  Wastes  (DPW)  on  the  Per- 
formance of  SCWL  Laying  Hens  --  A  Prelimi- 
nary Report, 
W72-05066  5E 

The   Metabolizeable   Energy   Value   of   Dried 

Poultry  Waste, 

W72-05065  5E 

The   Relationship   of   Drying  Temperature   to 
Total  Crude  Protein  in  Dried  Poultry  Waste, 
W72-05062  5E 

FLEMER,  DAVID  A. 

Daylight     Incubator     Estimates     of     Primary 

Production  in  the  Mouth  of  the  Patuxent  River, 

Maryland, 

W72-04904  2L 

FLETCHER,  J.  E. 

Development  of  Cold  Cloud  Seeding  Technolo- 
gy for  Use  in  Precipitation  Management, 
W72-04836  3B 


FLORESCU,  G. 

A  Study  of  the  Variation  of  Water  Level  ai 

Mineralization   of   the   Ground   Water  in  tl 

Danube  Drainage  Area  'Boianu-Sticlenau'  ( 

Rumanian), 

W72-05169  3 

FLORIAN,  R.  L. 

Plant  Growth-Evapotranspiration  Relations  f. 
Several  Crops  in  the  Central  Great  Plains, 

W72-05147  2 

FLOWER,  R.  J. 

The  Chesapeake  Bay  Institute  Wave  Followei 

Partn, 

W72-04818  1 

FOEHNER,  O.  H. 

Hydrometeorology    in    Precipitation    Manag 

ment, 

W72-04866  t 

FORD,  D.  L. 

Analytical   Parameters   of   Petrochemical  at 

Refinery  Wastewaters, 

W72-O5014  5 

FORSGATE,  J.  A. 

Rainfall  and  Run-off  from  an  Industrial  Area 

Nairobi,  Kenya, 

W72-04837  4 

FOSTER,  G.  N. 

The  Distribution  of  Aquatic  Coleoptera  in  A' 
glesey, 

W72-05272 

FOWLER,  LAURIE  G. 

The  Abernathy  Salmon  Diet, 

W72 -04728 

FOX,  W.  T. 

Coastal  Sedimentation  of  Southeastern  Lai 
Michigan,  Field  Trip  Guidebook, 
W72-04807  : 

FRAUENGLASS,  HARVEY 

Environmental  Policy:  Public  Participation  an 

the  Open  Information  System, 

W72-05132  6 

FREDERICK,  L.  R. 

The    Formation   of   Nitrate   from    Ammoniui 

Nitrogen  in  Soils:   IV.  Use  of  the  Delay  an 

Maximum  Rate  Phases  for  Making  Quantitativ 

Predictions, 

W72-O5120  5 

FRDZL,  E.  A. 

Records  of  Wells,  Springs,  and  Test  Boring: 
Chemical  Analyses  of  Water,  Sedimet 
Analyses,  Standard  Streamflow  Data  Summ; 
ties,  and  Selected  Drillers'  Logs  From  The  Li 
tie  Kanawha  River  Basin  in  West  Virginia, 
W72-04841  7' 

FRIND,  E.  O. 

Application  of  Galerkin's  Procedure  to  Aquife 

Analysis, 

W72-05032  2 

FRYE,  J.  C. 

Farmdalian    Lake    Deposits    and    Faunas    i 

Northern  Illinois, 

W72-04834  21 

FRYTtEAR,  D.  W. 

Survival  and  Growth  of  Cotton  Plants  Damage 

by  Windblown  Sand, 

W72-04918  3 


PA- 6 


AUTHOR  INDEX 


GRUNWALDT,  HANS  SIEGFRIED 


IHARA.  M.  P. 

hondrococcus  columnaris  Disease  of  Fishes: 
[fluence  of  Columbia  River  Fish  Ladders, 
72-04959  5B 

IK,  WILLIAM  H. 

■ace    Element    Analysis    of    Environmental 
imples  by  Neutron  Activation  Method, 
72-04998  5A 

IRYSCH,  R.  K. 

;cords  of  Wells,  Drillers'  Logs,  and  Chemical 
ualysis  of  Ground  Water  in  Galveston  Coun- 
,  Texas  1952-1970, 
72-04795  4B 

.,  M. 

ection  Micrographs  of  Lake  Kinneret  Sedi- 

ents, 

72-04810  2J 

IS,  H.  J. 

aiming  for  People,  Not  Buildings, 

72-05133  6B 

IDNER,  GEORGE  R. 

istological  and  Hematological  Responses  of 

i  Estuarine  Teleost  to  Cadmium, 

72-04709  5C 

(DNER,  H.  R. 

dvection  and  Evapotranspiration  of  Wide-row 

>rghum  in  the  Central  Great  Plains, 

72-05186  2D 

ant  Growth-Evapotranspiration  Relations  for 
:veral  Crops  in  the  Central  Great  Plains, 
72-05147  2D 

IDNER,  W.  R. 

Situ  Measurement  of  Soil  and  Plant  Leaf 
ater  Potential, 
72-05136  2D 

(ROD,  D.  J. 

atural  Hybrids  of  the  African  Cichlid  Fishes 

ilapia  spirlurus  nigra  and  T.   leucosticta:   A 

ase  of  Hybrid  Introgression, 

72-05270  21 

ITON,  RONALD  R. 

uidelines:    Biological    Surveys    at    Proposed 

eat  Discharge  Sites, 

72-04828  5G 

JDY,  A.  F.  JR 

perational  Stability  of  the  Extended  Aeration 

rocess, 

'72-04784  5D 

JSMAN,  H.  W. 

eflectance  and  Internal  Structure  of  Cotton 

eaves,  Gossypium  Hirsutum  L., 

'72-05105  3F 

WART,  L.  R. 

xperimental      Cationic      Asphalt      Emulsion 

routing, 

'72-04869  8G 

5.H. 

inetics  of  Algal  Systems  in  Waste  Treatment- 
mmonia-Nitrogen  as  a  GrowthLimiting  Factor 
id  Other  Pertinent  Topics, 
'72-04787  5D 

S,  HENRY 

inetics  of  Algal  Systems  in  Waste  Treatment 

ield  Studies, 

'72-04789  5D 


Kinetics  of  Algal  Systems  in  Waste  Treatment- 
Phosphorus  as  a  Growth  Limiting  Factor, 
W72-04788  5D 

GEINOPOLOS,  ANTHONY 

Process  Evaluation-Phosphorus  Removal, 
W72-04979  5D 

GEISLER,  R. 

Ecology  of  Freshwater  Fishes  in  Amazonia: 
Present     State     of    Knowledge     and     Future 
Problems,  (In  German), 
W72-05277  21 

GELIN,  C. 
Primary  Production  and  Chlorophyll  a  Content 
of  Nanoplankton  in  a  Eutrophic  Lake, 
W72-04717  5C 

GENTILE,  JOHN  H. 

Removal  of  Trace  Metals  From  Marine  Culture 

Media, 

W72-04708  5A 

GERKING,  SHELBY  D. 

Influence  of  Rate  of  Feeding  and  Body  Weight 
on  Protein  Metabolism  of  Bluegill  Sunfish, 
W72-05262  21 

GHELBERG,  NAUM  W. 

Experimental  Investigations  into  the  Influence 
of  Some   Organic-Phosphoric   Insecticides   on 
the  Oxygen  Content  of  Water,  (In  German), 
W72-05258  5C 

GHOSH,  MRINGANKA  M. 

Abatement    of     Pollution     From     a     Poultry 

Processing  Plant, 

W72-05006  5D 

GLADKOV,  I.  M. 

Comparative  Evaluation  of  Media  for  Isolating 

Coliform  Bacteria, 

W72-05189  5  A 

GLINKA,  Z. 

The  Effect  of  Epidermal  Cell  Water  Potential 
on  Stomatal  Response  to  Illumination  of  Leaf 
Discs  of  Vicia  faba, 
W72-05240  21 

GLOVER,  G.  E. 

Microstraining  of  Combined  Sewer  Overflows, 
W72-04971  5D 

GLOYNA,  E.  F. 

Analytical   Parameters   of   Petrochemical   and 

Refinery  Wastewaters, 

W72-05014  5D 

GOLDMAN,  J.  C. 

Kinetics  of  Algal  Systems  in  Waste  Treatment- 
Ammonia-Nitrogen  as  a  GrowthLimiting  Factor 
and  Other  Pertinent  Topics, 
W72-04787  5D 

GOLUEKE,  CLARENCE  G. 

Kinetics  of  Algal  Systems  in  Waste  Treatment- 
Phosphorus  as  a  Growth  Limiting  Factor, 
W72-04788  5D 

GOMEZ,  M. 

The   Metabolizeable   Energy   Value   of   Dried 

Poultry  Waste, 

W72-05065  5E 

GORDEN,  ROBERT  W. 

Ecology  of  Heterotrophic  Aerobic  Bacteria  of 

Playa  Lakes  and  Microcosms, 

W72-04905  5C 


GORDON,  ROBERT  W. 

Toxicity   and   Oxygen    Demand   of   Decaying 

Bark, 

W72-04957  5C 

GORE,  R.  C. 

Pesticide  Residues,  Infrared  and  Ultraviolet 
Spectra  of  Seventy-Six  Pesticides, 

W72-04738  5A 

GORMEL,  B. 

Odor  Controls  by  Chemical  Treatment, 
W72-05074  5D 

GOTOH,  YOSHIKO 

Phenylmercuric  Acetate:  Metabolic  Conversion 

by  Microorganisms, 

W72-05138  5C 

GOULDEN,  CLYDE  E. 

Ianula:  An  Account  of  the  History  and 
Development  of  the  Lago  Di  Monterosi,  Lati- 
um,  Italy:  VTH.  The  Fossil  Flora  and  Fauna 
(Other  Than  Siliceous  Fossils,  Pollen,  and 
Chironomid  Head  Capsules), 
W72-05207  5C 

GOULDER,  R. 

Vertical  Distribution  of  Some  Ciliated  Protozoa 

in  Two  Freshwater  Sediments, 

W72-04718  5C 

GRADWELL,  M.  W. 

The     Available-Water    Capacities    of     North 

Auckland  Soils, 

W72-05234  2G 

GRAY,  J.  R. 

Seasonal  Calorific  Values  of  Freshwater 
Zooplankton,  as  Determined  with  a  Phillipson 
Bomb  Calorimeter  Modified  for  Small  Samples, 
W72-04912  2H 

GRAY,  T.  N. 

Effect  of  Water  Table  Depth  and  Flooding  on 

Yield  of  Millet, 

W72-05124  2G 

GRAYMAN,  W.  M. 

Evaluation  of  Radar  and  Raingage  Systems  for 

Flood  Forecasting, 

W72-04966  2B 

GREEN,  D.  W. 

Numerical  Modeling  of  Unsaturated  Ground- 
water Flow  Including  Effects  of  Evapotrans- 
piration, 
W72-05089  2G 

GREEN,  L.  R. 

Ecological   and   Physiological   Implications   of 

Greenbelt  Irrigation, 

W72-04898  6G 

GRIMES,  CHURCHILL  B. 

Thermal  Addition  Studies  of  the  Crystal  River 

Stream  Electric  Station, 

W72-05201  5C 

GRUNDY,  R.  D. 

Strategies  for  Control  of  Man-Made  Eutrophi- 

cation, 

W72-04734  5D 

GRUNWALDT,  HANS  SIEGFRIED 

Contributions  to  the  Genesis  and  Classification 
of  Marsh  Soils:  II   On  the  Sulphur  Metabolism 
of  Muds  and  Salt  Marshes,  (In  German), 
W72-04924  2G 


PA-7 


AUTHOR  INDEX 


GUERIN,  J.  P. 

GUERIN,  J.  P. 

Experimental   Study   of   the   Formation   of   a 
Population  on  Loose  Ground  from  Meroplank- 
tonic  Larvae,  (In  French), 
W72-05256  7B 

GUINTHER,  ERIC  B. 

Ecologic    Observations   on    an    Estuarine    En- 
vironment at  Fanning  Atoll, 
W72-05213  2L 

GUTZ,  MANFRED 

Experimental  Studies  on  Adaptation  to  Salinity 
Shown  by  the  Different  Races  of  the  Three- 
Spined  Stickleback  (Gasterosteus  aculeatus  L.), 
(In  German), 
W72-05259  2L 

HACKETT,  B. 

Ecology  and  Technology  in  Twentieth-Century 

Landscapes, 

W72-04980  6B 

HALL,  JOHN  R. 

Mollusks  and   Benthic  Environments  in  Hill- 
sborough Bay,  Florida, 
W72-04772  2L 

HALL,  MILLARD  W. 

Abatement     of     Pollution     From     a     Poultry 

Processing  Plant, 

W72-05006  5D 

HAMAWI,  H. 

Effect  of  2-Chloro-Ethyltrimethyl-Ammonium 
Chloride    (CCC)    and    Urea    on    Shedding    of 
Young  Bolls  and  Yield  of  Cotton  Plants  Under 
Frequent  and  Infrequent  Irrigation, 
W72-05229  3F 

HAMDI,  H. 

The  Influence  of  Soil  Moisture  on  Phosphorus 
Uptake    by   Corn   and   on   the    Efficiency   of 
Added  Superphosphate, 
W72-05217  3F 

HAMMER,  MARK  J. 

Eutrophication  of  Small  Reservoirs  in  the  Great 

Plains, 

W72-04759  5C 

Eutrophication  of  Small  Reservoirs  in  the  Great 

Plains, 

W72-04761  5C 

HAMMER,  U.  T. 

Limnological  Studies  of  the  Lakes  and  Streams 
of  the  Upper  Qu.Appelle  River  System, 
Saskatchewan,  Canada:  I.  Chemical  and  Physi- 
cal Aspects  of  the  Lakes  and  Drainage  System, 
W72-04975  5C 


HAMMERSCHLAG,  D. 

Nuclear  Energy  for  a  New  Town, 
W72-05091 


6G 


HAMMOUDA,  MOHAMED  AHMED 

The  Water  Outlay  by  Eichhomia  crassipes  and 
Observations  on  the  Plant  Chemical  Control, 
W72-05247  4A 


HANES,  N.  BRUCE 

Toxicity  of  Seawater  to  Coliform  Bacteria, 
W72-04757 


5C 


HANKS,  R.  J. 

Advection  and  Evapotranspiration  of  Wide-row 
Sorghum  in  the  Central  Great  Plains, 
W72-05186  2D 


Plant  Growth-Evapotranspiration  Relations  for 
Several  Crops  in  the  Central  Great  Plains, 
W72-05147  2D 

HANN,  R.  W. 

Hymo,    A   Problem-Oriented   Computer   Lan- 
guage for  Building  Hydrologic  Models, 
W72-05028  7C 

HANNA,  GEORGE  P.  JR 

Algal-Bacterial    Symbiosis    for    Removal    and 
Conservation  of  Wastewater  Nutrients, 
W72-04983  5D 

HANNA,  T.  H. 

The  Load  Movement  Behavior  of  Long  Piles, 
W72-04872  8D 

HANNAH,  R.  W. 

Pesticide    Residues,    Infrared    and    Ultraviolet 

Spectra  of  Seventy-Six  Pesticides, 

W72-04738  5A 

HANSEN,  W.  R. 

210PoO2  Movement  in  a  Mountain  Watershed 

Soil, 

W72-04920  5B 

HANSON,  ARTHUR  M. 

Forms    of    Inorganic  Nitrogen    in    Domestic 

Wastewater, 

W72-04981  5  A 

HARADA,  K. 

Study  on  the  New  Strain  of  the  Pathogenic 
'Vibrio'  Isolated  from  Freshwater  Fishes, 
W72-04720  5A 

HARDEE,  J.  E. 

Analysis  of  Colombian  Precipitation  to  Esti- 
mate Irrigation  Requirements, 
W72-04806  2B 

HARENBERG,  W.  A. 

Ground-Water  Pumpage  from  the  Snake  Plain 

Aquifer,  Southeastern  Idaho, 

W72-O4820  4B 

HARKINS,  RALPH  D. 

Guidelines:    Biological    Surveys    at    Proposed 

Heat  Discharge  Sites, 

W72-04828  5G 

HARLEY,  B.  M. 

A   Modular  Distributed  Model  of  Catchment 

Dynamics, 

W72-04896  2E 

HARRIS,  R.  F. 

Levels  of  Inorganic  and  Total  Phosphorus  in 

Lake  Sediments  as  Related  to  Other  Sediment 

Parameters, 

W72-04732  5C 

HARRISON,  J.  E. 

Kinetics  of  Algal  Systems  in  Waste  Treatment- 
Ammonia-Nitrogen  as  a  GrowthLimiting  Factor 
and  Other  Pertinent  Topics, 
W72-04787  5D 

HARRISON,  W. 

Groundwater  Flow  in  a  Sandy  Tidal  Beach: 
Two-Dimensional  Finite  Element  Analysis, 
W72-05033  2F 

HARWOOD,  J.  E. 

A  Colorimetric  Method  for  Ammonia  in  Natu- 
ral Waters, 
W72-04964  5A 


HASHIMOTO,  A.  G. 

Gases  and  Odors  from  Undiluted  and  Dilute 

Chicken  Manure, 

W72-05071  5 

Odors,  Gases  and  Particulate  Matter  from  Hi| 
Density  Poultry  Management  Systems  as  Th< 
Relate  to  Air  Pollution, 
W72-05067  5 

HASKJJM,  HAROLD  H. 

Setting  of  the  American  Oyster  Related  to  E 
vironmental  Factors  and  Larval  Behavior, 
W72-04941 

HASLER,  ARTHUR  D. 

Intraseasonal  Changes  in  Caloric  Content 
Some  Freshwater  Invertebrates, 

W72-04722 

HATTINGH,  W.  H.  J. 

Anaerobic  Digestion  n.  The  Characterizau 
and  Control  of  Anaerobic  Digestion, 
W72-04995 

HAWTHORNE,  CHARLES  H. 

Operation  of  Conventional  Activated   Slue 
for  Maximum  Phosphorus  Removal, 
W72-04978 


HEFFERNAN,  W.  PAUL 

The  Elimination  of  Bacteria  by  the  North. 
Quahog:    Variability   in   the   Response  of 
dividual    Animals    and    the    Development 
Criteria, 
W72-04944 

Seasonal  Factors  Relevant  to  Coliform  Le* 

in  the  Northern  Quahaug, 

W72-04945 

HEINRICHS,  D.  H. 

Stand  Patterns  for  Alfalfa-Grass  Hay  Proa 
tion  in  a  Dry  Climate, 

W72-05223 


HELLAWELL,  J.  M. 

The  Food  of  the  Grayling  Thymallus  thyma 
(L.)  of  the  River  Lugg.,  Herefordshire, 

W72-04712 

HELM,  W.  T. 

Comparison    of    Some     Species     Importa: 
Values   and   Ordination   Techniques   Used: 
Analyse  Benthic  Invertebrate  Communities, 
W72-04716 

HENDERSON,  C. 

Expanded  Program  for  Pesticide  Monitoring 

Fish, 

W72-04740 

HENDERSON,  CROSWELL 

Organochlorine  Insecticide  Residues  in  F' 
Fall  1969:  National  Pesticide  Monitoring  I 
gram, 
W72-04982 

HENDERSON,  H.  E. 

Dried  Poultry  Waste  as  a  Protein  Source 

Feedlot  Cattle, 

W72-05064 


HENDERSON,  RICHARD, 

The   Analysis   of   Mercury   in   Urine, 

Water,  and  Air, 

W72-05113 


Bl.. 


HENNING,  DANDIL  H. 

Environmental  Policy  and  Politics:  Value! 
Power  Context, 

W72-04985 


PA- 8 


AUTHOR  INDEX 


JAMES,  W. 


MET.  J.  P. 

sistivity  Soundings  in  the  Condroz  (Belgium) 
th  Schlumberger  and  Dipole  Arrays;  Appli- 
ion  to  Limestone  Aquifer  Evaluation, 
7-04850  2F 

RIKSSON,  KURT 

man  Exposure  to  Mercury  from  Goosander 

js  Containing  Methyl  Mercury, 

2-05114  5C 

RY,  R.  A. 

mbined  High  Speed  Liquid  Chromatography 
1  Bioassay  for  the  Evaluation  and  Analysis 
in  Organophosphorus  Larvacide, 
7-04997  5A 

1ER,  B. 

idies  on  Carp  Nutrition:  III.  Experiments  on 
Affect  on  Fish  Yield  of  Dietary  Protein 
iirce  and  Concentration, 
'2-05266  21 

GENRADER,  GARY  L. 

trophication  of  Small  Reservoirs  in  the  Great 

ins, 

7-04759  5C 

trophication  of  Small  Reservoirs  in  the  Great 

ins, 

7-04761  5C 

MAN,  R.  L. 

ytetracycline    Efficacy    as    a    Pretreatment 

ainst  Columnaris  and  Furunculosis  in  Coho 

Imon, 

72-04930  5C 

ytetracycline  in  Fish  Culture:  A  Review, 
/2-04933  5C 

:ytetracycline  Residues  in  Different  Tissues 

Trout, 

72-04928  5C 


[ytetracycline  Toxicity  to  Trout, 
72-04931 


5C 


/LETT,  JOHN  D. 

immenls   on   the  Catchment  Experiment  to 
itermine  Vegetal  Effects  on  Water  Yield, 
72-04954  3B 

(J,  HERBERT 

tting  of  the  American  Oyster  Related  to  En- 
onmental  Factors  and  Larval  Behavior, 
72-04941  5C 

ER,  A.  L. 

ganochlorine  Insecticide  Residues  in  Ever- 
ides  National  Park  and  Loxahatchee  National 
ildlife  Refuge,  Florida, 
72-04799  5B 

L,  LUCY  B. 

:ology  of  Heterotrophic  Aerobic  Bacteria  of 

aya  Lakes  and  Microcosms, 

72-04905  5C 

L,  R.  D. 

»st  of  Reclamation  and  Mine  Drainage  Abate- 

ent-Elkins  Demonstration  Project, 

72-05146  5G 

ESTLANDT,  HENRI 

ffect    of    2    Molluscicides    (Bayluscide    and 
rescon)  on  Fresh-Water  Mussels:   Dreissena 
Jlymorpha  Pallas, 
'72-05249  5C 


HOLMSTROM,  B.  K. 

Floods  on  Yahara  River,  Lake  Kegonsa  Dam  to 
County  Line,  Dane  County,  Wisconsin, 
W72-04815  4  A 

HOOD,  D.  W. 

Effect  of  Upwelling,  Mixing,  and  High  Primary 
Productivity  on  C02  Concentrations  in  Surface 
Waters  of  the  Bering  Sea, 
W72-05038  2K 

HOPKINS,  C.  L. 

The  Annual  Temperature  Regime  of  a  Small 

Stream  in  New  Zealand, 

W72-04987  2E 


HOPKINS,  GLEN  J. 

Polymers  in  the  Filtration  of  Raw  Sludge, 
W72-04968 


5D 


HORNBECK,  J.  W. 

Changes    in    Snowmelt    Runoff    After    Forest 
Clearing  on  a  New  England  Watershed, 
W72-05078  4A 

Effect  of  Elimination  of  Vegetation  on  Stream 

Water  Quantity  and  Quality, 

W72-05076  3B 

HORNE,  FRANCIS  R. 

Some    Effects    of   Temperature    and    Oxygen 
Concentration  on  Phyllopod  Ecology, 
W72-04988  5C 

HOUCK,  CARL  P. 

Trace  Element  Removals  in  Advanced  Waste- 
water Treatment  Processes, 
W72-04972  5D 

HOWARD,  JACK 

Photographic     Method    for    Surveying    Clam 

Populations, 

W72-04750  7B 

HRISTOV,  G. 

Microfertilizing  with   Mo  of  Irrigated  Alfalfa 
Grown  on  Cinnamon  Forest  Soil  in  South  Bul- 
garia (In  Bulgarian), 
W72-05174  3F 

HSU,  S.-A. 

Wind  Stress  Criteria  in  Eolian  Sand  Transport, 
W72-05037  2J 

HUFFMAN,  D.  D. 

Phosphorus  Removal  by  Luxury  Uptake, 
W72-05011  5D 

HUFFMAN,  R.  E. 

Water  Resources  Development, 

W72-04880  6B 

HUMENIK,  FRANK  J. 

Algal-Bacterial    Symbiosis    for    Removal    and 
Conservation  of  Wastewater  Nutrients, 
W72-04983  5D 

HUNGATE,  F.  P. 

Chondrococcus  columnaris  Disease  of  Fishes: 
Influence  of  Columbia  River  Fish  Ladders, 
W72-04959  5B 

HUNTER,  J.  S. 

Stochastic  Modeling  of  Temperature  and  Flow 

in  Rivers, 

W72-05030  2A 

HURLEY,  P.  A. 

Hydrometeorology    in    Precipitation    Manage- 
ment, 
W72-04866  6B 


HUTCHINSON,  G.  E. 

Ianula:     An    Account    of    the    History    and 

Development  of  the  Lago  Di  Monterosi,  Lati- 

um,  Italy:  XIII.  The  History  of  the  Lake:  A 

Synthesis, 

W72-05209  5C 


HUXLEY,  P.  A. 

A  Simple  Wetness  Recorder, 
W72-05152 


7B 


IBBITT,  R.  P. 

Effects  of  Random  Data  Errors  on  the  Parame- 
ter Values  for  a  Conceptual  Model, 
W72-05029  7A 

ICHIMURA,  SHUN-EI 

Photosynthetic     Properties     and     Growth     of 
Photosynthetic  Sulfur  Bacteria  in  Lakes, 
W72-05085  5C 

INGLIS,  A. 

Expanded  Program  for  Pesticide  Monitoring  of 
Fish, 

W72-04740  5A 

INGLIS,  ANTHONY 

Organochlorine   Insecticide  Residues  in  Fish- 
Fall  1969:  National  Pesticide  Monitoring  Pro- 


gram, 
W72-04982 


5A 


INGRAM,  J. 

The   Primacy    of   our   Environment   over   the 

Economy, 

W72-04887  6B 

INOUE,  H. 

Field    Test    Results    on    Diagonal-Flow    Type 
Reversible  Pump-Turbines  and  Generator-Mo- 
tors forTakane  No.  1  Power  Station, 
W72-04868  8C 

JACKSON,  HENRY  M. 

Environmental  Policy  and  the  Congress, 
W72-05118  6E 

JACKSON,  M.  L. 

Cation   Exchange   Selectivity   of   Some   Clay- 
Sized  Minerals  and  Soil  Materials, 
W72-05127  2K 

JACKSON,  ROY  L. 

Polymers  in  the  Filtration  of  Raw  Sludge, 
W72-04968  5D 

JACQUEMART,  S. 

Mollusca  and  Cladocera  of  the  'Ven  Gorigem- 

berg',    Dystrophic    Marshes    of    the    Campine 

Limbourgeoise, 

W72-05212  2L 

JAEGER,  R.  G. 

Moisture  as  a  Factor  Influencing  the  Distribu- 
tion of  Two  Species  of  Terrestrial  Salaman- 
ders, 
W72-05154  21 

JAIN,  R.  K. 

Peaking-Station  Layouts  on  Himalayan  Rivers, 
W72-04875  4A 

JAKRLOVA,  JANA 

Flooded  Meadow  Communities.  An  Analysis  of 

Productivity  in  a  Dry  Year, 

W72-05265  21 

JAMES,  W. 

A   Note   on  Inexpensive   Telemetry   of  River 

Sediment  Concentrations, 

W72-05049  7B 


PA-9 


JARVIS,  R.  G. 


AUTHOR  INDEX 


JARVIS,  R.  G. 

Epicuticular  Wax  in  the  Stomatal  Antechamber 
of  Sitka  Spruce  and  Its  Effects  on  the  Diffu- 
sion of  Water  Vapour  and  Carbon  Dioxide, 
W72-05241  2D 

JAUNARAJS,  KARLIS  LAIMONIS 

Waste  Water  Treatment  Phosphate  Removal  by 

Iron  Oxide, 

W72-05041  5D 

JEFFREE,  C.  E. 

Epicuticular  Wax  in  the  Stomatal  Antechamber 
of  Sitka  Spruce  and  Its  Effects  on  the  Diffu- 
sion of  Water  Vapour  and  Carbon  Dioxide, 
W72-05241  2D 

JEPPSON,  R.  W. 

Finite  Difference  Solutions  of  Axisymmetric 

Infiltration  Through  Partially  Saturated  Porous 

Media, 

W72-04805  2G 

Inverse   Solutions  to  Three-Dimensional   Free 

Surface  Potential  Flows, 

W72-04808  2F 

JERNSTEDT,  MAURICE  L. 

Evaluating     Multiple     Economic     Effects     of 
Forage  Development  and  Management, 
W72-05104  4A 


JIUSTO,  J.  E. 

Snowfall  From  Lake-Effect  Storms, 
W72-04845 


2B 


JOHN,  D.  M. 

The     Distribution    and     Net    Productivity    of 
Sublittoral         Populations         of         Attached 
Macrophytic  Algae  in  an  Estuary  on  the  Atlan- 
tic Coast  of  Spain, 
W72-04766  5C 

JOHNSON,  C.  B. 

A  Comparison  of  Nitrogen  Losses  From  Urea 

and    Ammonium    Nitrate    in    Surface    Runoff 

Water, 

W72-05142  5B 


JOHNSON,  D.  W. 

Handling  Livestock  Waste, 
W72-05057 


5D 


JOHNSON,  L.  G. 

Chlorinated   Hydrocarbon   Pesticides   in   Iowa 

Rivers, 

W72-04753  5B 

Dieldrin  Levels  in  Fish  From  Iowa  Streams, 
W72-04739  5A 

JOHNSON,  R.  P.  C. 

Epicuticular  Wax  in  the  Stomatal  Antechamber 
of  Sitka  Spruce  and  Its  Effects  on  the  Diffu- 
sion of  Water  Vapour  and  Carbon  Dioxide, 
W72-05241  2D 

JOHNSON,  ROBERT  L. 

Advanced   Organics   Removal   by   Pulsed   Ad- 
sorption Beds, 
W72-05005  5D 

JOHNSON,  W.  L. 

Expanded  Program  for  Pesticide  Monitoring  of 
Fish, 

W72-04740  5A 

JOHNSON,  WENDELL  C. 

Growth  Patterns  of  Irrigated  Sugarbeet  Roots 

and  Tops, 

W72-04915  3F 


JOHNSON,  WENDELL  L. 

Organochlorine   Insecticide  Residues  in  Fish- 
Fall  1969:  National  Pesticide  Monitoring  Pro- 
gram, 
W72-04982  5A 

JONICA,  EDMUND 

Th  Role  of  Animals  in  Earth-Surface  Modeling 

Processes, 

W72-04876  2G 

JOUN,  Y.  P. 

Information  Requirement  for  Socio-Ecological 

Models, 

W72-05119  6A 

JUNGERMANN,  K. 

Energy  Production  in  Anaerobic  Organisms, 
W72-05018  5D 

JURINAK,  J.  J. 

Cation  Adsorption  in  One-Dimensional   Flow 
Through  Soils:  A  Numerical  Solution, 
W72-05031  2G 

KACHURDN,  B.  S. 

Long-Term  Water-Quality  Characteristics  of 
the  Bratsk  Reservoir  and  Forecast  of  Organic 
Matter  Accumulation  (Mnogoletnyaya  kharak- 
teristika  formirovaniya  kachestva  vody  i  prog- 
noz  nakopleniya  organicheskogo  veshchestva  v 
Bratskom  vodok  hranilishche), 
W72-04859  5C 

KACZKA,  EUGENE  E. 

A  Computerized  Educational  Program  for  the 
Application  of   the   Management   Sciences   to 
Water  Resource  Management, 
W72-05088  7C 

KAESLER,  ROGER  L. 

Cluster  Analysis  of  Non-Insect  Macro-inver- 
tebrates of  the  Upper  Potomac  River, 
W72-05134  5C 

KAHANONWTTZ,  A. 

Thermal  Mapping  of  Selected  Sites  in  the  Lake 

Kinneret  Region, 

W72-04811  7B 

KALBACK,  M. 

The  Growth  of  Pores  in  Graphitized  Carbon 

Reacted  with  Carbon  Dioxide, 

W72-04704  5D 

KAPLAN,  M.  L. 

Snowfall  From  Lake-Effect  Storms, 
W72-04845  2B 

KARASEK,  F.  W. 

ESCA-The  New  Spectroscopy, 

W72-05051  2K 

KARPANEN,  EEVA 

Human  Exposure  to  Mercury  from  Goosander 

Eggs  Containing  Methyl  Mercury, 

W72-05114  5C 

KAUER,  JAMES  C. 

Chemical  Stimulants  Affecting  Larval  Settle- 
ment in  the  American  Oyster, 
W72-04943  5C 

KAUL,  R. 

Relations  between  Water  Status,   Leaf  Tem- 
perature Stomatal  Aperture,  and  Productivity 
of  Some  Wheat  Varieties  (In  German), 
W72-05185  3F 


KAUTTER,  D.  A. 

Detection  of  Clostridium  Botulinum  Type  E  i 

Smoked  Fish, 

W72-04745  5 

KAWAI,  AKIRA, 

Microbiological  Studies  on  Nigrogen  Cycle 

Aquatic   Environments:   I.   Effect  of  Oxygt 

Tension     on     Microflora     and     Balance    < 

Nitrogeneous  Compounds  in  the  Experiment 

Aquarium. 

W72-05164  5 

KAWANABE,  HIROYA 

Social  Behaviour  and  Production  of  Ayu-Fi; 
in  the  River  Ukawa  Between  1955  and  196' 
with  Reference  to  the  Stability  of  its  Territoi 
ality  (In  Japanese), 
W72-05176 

KECK,  RICHARD 

Chemical  Stimulants  Affecting  Larval  Settl 

ment  in  the  American  Oyster, 

W72-04943  5 

KELLER,  WESLEY 

Limits  on  Western  Range  Forage  Productio! 

Water  or  Man, 

W72-O5230  4 

KELLEY,  J.  J. 

Effect  of  Upwelling,  Mixing,  and  High  Prima. 
Productivity  on  C02  Concentrations  in  Surfac 
Waters  of  the  Bering  Sea, 
W72-05038  2 

KELLNER,  E. 

The  Variability  of  Seedling  Drought  Toleran 
in   Some   Cocksfoot   (Dactylis   glomerau  I 
Varieties,  (In  Rumanian), 
W72-05187 

KEMP,  A.  L.  W. 

Organic  Carbon  and  Nitrogen  in  the  Surfa. 
Sediments  of  Lakes  Ontario,  Erie  and  Huron, 
W72-O5003  2 

KEMPTON,  A.  G. 

Use     of     14C-Glucose     to     Study    Substra 

Removal  by  Activated  Sludge, 

W72-O4970  5 

KENNEDY, FRANK  W. 

Evaluation  Criteria  for  Granular  Activated  Ca 
bons, 

W72-04977  5 

KERAMBRUN,  P. 

Ecological  Conditions  Caused  by  Evaporaut 

in  the  Ponds  of  Camargue, 

W72-O5007  2 

KERHIN,  R.  T. 
Coastal  Sedimentation  of  Southeastern  Lai 
Michigan,  Field  Trip  Guidebook, 
W72-O4807 

KESNER,  W.  D. 

Ecological   and   Physiological   Implications  • 

Greenbelt  Irrigation, 

W72-04898  * 

KH  ADR.  M.  F.  A. 
Utilization  of  Water  Hyacinth  as  an  Organ 
Manure  with  Special  Reference  to  Water-Bon 
Helminths, 

W72-05115 

KHAN.  ASD7  A. 

Primary  Production  in  a  Tropical  Fish  Pond 

Aligarh,  India, 

W72-05000 


PA- 10 


AUTHOR  INDEX 


LEE,  G.  FRED 


,N,  JAMIL  A. 

itrient  Regeneration  From  Dead  Freshwater 

ink  ton, 

72-05219  5C 

lN.N.Y. 

traspecific  Variations  and  Postglacial  Dis- 
bution  of  Lake  Char  (Salvelinus  namaycush), 
72-04913  2H 

RE,  J.  D. 

imerical  Modeling  of  Unsaturated  Ground- 

iter  Flow  Including  Effects  of  Evapotrans- 

ation, 

72-05089  2G 

ATOVA,  L.  A. 

ssibility  of  Reduction  of  Plant  Transpiration 
iring  Summer  Transplantations  by  Means  of 
ititranspirants,  (In  Russian), 
72-05253  2D 

tL'CHICH,  I.  A. 

ater  Quality  of  the  Bratsk  Reservoir  During 

:    First    Years    of    Impoundment,     1962-64 

anitarnoye    sostoyaniye    Bratskogo    vodok- 

anilishcha  v  pervyye  gody  yego  zapolneniya 

)62-1964gg.)), 

72-04860  5C 

CHER,  M.  R. 

and  Patterns  for  Alfalfa-Grass  Hay  Produc- 

m  in  a  Dry  Climate, 

72-05223  3F 


BALL,  T.  L. 

ater  Resources  Planning, 
72-04885 


6B 


HI,  H. 

udy  on  the   New  Strain  of  the  Pathogenic 
ibrio'  Isolated  from  Freshwater  Fishes, 
72-04720  5A 

[EL,  C.  C. 

>ace-Time  Sampling  of  Ecological  Systems, 

72-04779  6A 

CHING.R.  L. 

Core  Sampler  for  Semi-Fluid  Substrates, 
72-05008  7B 

!INENDORST,  D. 

lie  Measurement  of  Small  Soil  Displacements 

l  a  Dutch  Hillslope, 

72-05040  2G 


HNSTEIN,  G. 

nalysis  of  Turbulent  Pipe  Flow, 
'72-05050 


8B 


)CK,  JOHN  W. 

urvival  of  Coliform   Bacteria  in  Wastewater 

reatment  Lagoons, 

'72-04976  5D 

ECT,  GEORGE  N. 

he  Effect  of  Relative  Humidity  on  Growth, 
ield,  and  Water  Consumption  of  Bean  Plants, 
'72-04926  3F 

0PPEL,  H.  A. 

cology  of  Freshwater  Fishes   in  Amazonia: 
resent     State     of     Knowledge     and     Future 
roblems,  (In  German), 
'72-05277  21 

BAYASHI,  MAKOTO 

n  Investigation  on   Slope   Erosion  by  Melt- 

'ater  of   Snow-Patches    in    Mt.    Gassan,   (In 

apanese), 

/72-05218  2J 


KOLIPINSKI,  M.  C. 
Organochlorine  Insecticide  Residues  in  Ever- 
glades National  Park  and  Loxahatchee  National 
Wildlife  Refuge,  Florida, 
W72-04799  5B 

KOSTARF.VA,  G.  V. 

Strontium-90,  Strontium  and  Calcium  in  some 
Aquatic  Organisms  from  the  Sea  of  Okhotsk, 
(In  Russian), 
W72-04999  5A 

KOTZE,  J.  P. 

Anaerobic  Digestion  II.  The  Characterization 
and  Control  of  Anaerobic  Digestion, 
W72-04995  5D 

KOVACS,  G. 

Seepage  Through  Saturated  and  Unsaturated 

Layers, 

W72-05045  2G 

KOWN,  BONG  T. 

The  Effects  of  Column  Height  and  Diameter  on 
the  Effectiveness  of  a  Continuous  Bubble  Frac- 
tionation System, 
W72-04921  5G 

KOZHOVA,  O.  M. 

Aquatic   Bacteria  in   the   Bratsk   Reservoir  in 
1965     (Bakterioplankton     Bratskogo     vodok- 
hranilishcha  v  1965  g.), 
W72-04856  2H 

Formation    of    Phytoplankton    in    the    Bratsk 
Reservoir  (Formirovaniye  fitoplanktona  Brat- 
skogo vodokhranilishcha), 
W72-04855  5C 

KOZLOWSKI,  THEODORE  T. 

The  Response  of  Transpiration  Resistance  to 
Leaf  Temperature  as  a  Desiccation  Resistance 
Mechanism  in  Tree  Seedlings, 
W72-05244  2D 

KRAMER,  R.  H. 

Factors  Influencing  Scope  for  Activity  and  Ac- 
tive   and    Standard    Metabolism    of    Rainbow 
Trout  (Salmo  gairdneri), 
W72-04958  5C 

KRAUSE,  LEONARD  A. 

The    Analysis    of   Mercury  in    Urine,    Blood, 

Water,  and  Air, 

W72-05113  5  A 

KRAVETS,  V.  V. 

Utilization  of  Algae  Culture  for  Purification  of 
Wastes  of  Wool-Washing  Installations  in  Ex- 
perimental Biological  Ponds,  (In  Russian), 
W72-05125  5D 

KRCMA,  RICHARD  F. 

Migration  of  Juvenile  Salmon  and  Trout  into 

Brownlee  Reservoir,  1962-65, 

W72-04771  2H 

KRUSE,  C.  W. 

Amoebic  Cysticidal  Properties  of  Halogens  in 

Water, 

W72-04746  5F 

KUHN,  A.  L. 

A  Colorimetric  Method  for  Ammonia  in  Natu- 
ral Waters, 
W72-04964  5A 

KUNISHI,  HARRY  M. 

Phosphate  Equilibria  on  Stream  Sediment  and 

Soil  in  a  Watershed  Draining  an  Agricultural 

Region, 

W72-04774  5C 


KUPYROV,  V.  N. 

The  Possibility  of  Contaminating  Underground 

Waters  with  Mononitrotoluene, 

W72-05237  5B 

KURTZ,  D.  A. 

Accumulations  of  Certain  Pesticides  in  Adipose 

Tissues  and  Performance  of  Angus,  Hereford, 

and    Holstein    Steers    Fed    Apple    Processing 

Wastes, 

W72-04992  5D 

KUZ'MYN,  V.  I. 

Utilization  of  Algae  Culture  for  Purification  of 
Wastes  of  Wool-Washing  Installations  in  Ex- 
perimental Biological  Ponds,  (In  Russian), 
W72-05125  5D 

LABOURG,  P.  J. 

Amphipods  of  the  Genus  Gammarus  in  the  Ar- 

cachon  Basin,  (In  French), 

W72-05276  21 

LACKIE,  N.  F. 

Advances  in  the  Continuous  Culture  of  Plank- 
tonic  Copepods, 
W72-04900  5A 

LAI,  S.-H. 

Cation   Adsorption  in   One-Dimensional   Flow 
Through  Soils:  A  Numerical  Solution, 
W72-05031  2G 

LAMONDS,  A.  G. 

Hydrologic  Data  for  Horseshoe  Lake,  Arkan- 
sas, and  Vicinity, 
W72-04822  7C 

LANGE,  R.  T. 

Lichen  Populations  on  Arid  Soil  Crusts  Around 
Sheep  Watering  Places  in  South  Australia, 
W72-04790  21 

LAUDELOUT,  HENRI 

The  Effect  of  Water  Activity  on  Ion  Exchange 

Selectivity  in  Clays, 

W72-05135  2G 

LAWRENCE,  C.  L. 

Floods  on  Yahara  River,  Lake  Kegonsa  Dam  to 
County  Line,  Dane  County,  Wisconsin, 
W72-04815  4A 

LEAF,  ALBERT  L. 

Annual  Soil  Moisture-Temperature  Patterns  as 

Influenced  by  Irrigation, 

W72-05137  2G 

LEBLANC,  R.  A. 

Descriptions     and     Chemical     Analyses     for 
Selected  Wells  in  the  Dos  Palos-Kettleman  City 
area,  San  Joaquin  Valley,  California, 
W72-04843  2K 

LEE,  G.  F. 

Denitrification  as  a  Nitrogen  Sink  in  Lake  Men- 

dota,  Wisconsin, 

W72-05130  5B 

Method  For  the  Storage  of  Samples  For  Dis- 
solved Gas  Analyses, 
W72-04729  5A 

Selenium    in    Lake    Sediments    -    Analytical 
Procedure  and  Preliminary  Results, 

W72-04733  5A 

LEE,  G.  FRED 

Forms    of    Inorganic  Nitrogen    in    Domestic 

Wastewater, 

W72-04981  5  A 


PA- 11 


LELOUP,  E. 


AUTHOR  INDEX 


LELOUP,  E. 

Moll  use  a  and  Cladocera  of  the  'Ven  Gorigem- 

berg',    Dystrophic    Marshes   of   the   Campine 

Limbourgeoise, 

W72-05212  2L 

LEMON,  E. 

Carbon  Dioxide  Exchange  of  a  Tropical  Rain 

Forest:  Part  II, 

W72-05168  2B 

LEONARD,  A.  B. 

Farmdalian    Lake    Deposits    and    Faunas    in 

Northern  Illinois, 

W72-04834  2H 

LEONARD,  RAYMOND  E. 

Annual  Soil  Moisture-Temperature  Patterns  as 

Influenced  by  Irrigation, 

W72-05137  2G 

LEVI,  DINO 

Observations  on  the  Plankton  of  the  Port  of 

Civitavecchia,  (In  Italian), 

W72-05196  5C 

LEVINSON,  A.  A. 

An  Improved  Dianthrimide  Technique  for  the 
Determination  of  Boron  in  River  Waters, 
W72-05109  5  A 

LI,  Y. -H. 

Geochemical    Mass     Balance     Among    Litho- 
sphere.  Hydrosphere,  and  Atmosphere, 
W72-04814  2K 

LICHTENBERG,  JAMES  J. 

Persistence  of  Pesticides  in  River  Water, 
W72-04922  5B 

LIEBREGHTS,  F. 

Research  on  the  Level  of  Chlorinity  of  the  In- 
terstitial Water  in  the  Bed  of  the  Slack  River, 
(In  Dutch), 
W72-05211  2L 

LIKENS,  G.  E. 

Effect  of  Elimination  of  Vegetation  on  Stream 

Water  Quantity  and  Quality, 

W72-05076  3B 

LILLY,  T.  JR 

Detection  of  Clostridium  Botulinum  Type  E  in 
Smoked  Fish, 

W72-04745  5A 

LINSTEDT,  K.  DANIEL 

Trace  Element  Removals  in  Advanced  Waste- 
water Treatment  Processes, 
W72-04972  5D 

LINSTROM,  E.  S. 

Isolation  and  Counting  of  Athiorhodaceae  with 

Membrane  Filters, 

W72-04743  5A 

LISK,  DONALD  J. 

Rapid  Determination  of  Mercury  in  Fish, 
W72-04948  5A 

LISKOWITZ,  J.  W. 

An  Empirical  Method  for  Determining  the  Con- 
centration of  Solids  in  Suspension, 
W7204731  5  A 

LITTLE,  ANGELA  C. 

Analysis     of     Coffee,     Tea     and     Artificially 

Flavored    Drinks    Prepared    from    Mineralized 

Waters, 

W72-04782  7B 


LOEHR,  RAYMOND  C. 

Alternatives  for  the  Treatment  and  Disposal  of 

Animal  Wastes, 

W72-04937  5D 

LOFGREN,  B.  E. 
Estimated  Subsidence  in  the  Raymond  Basin, 
Los  Angeles  County,  California,  for  a  Postu- 
lated Water-Level  Lowering,  1970-2020, 
W72-04823  4B 

LOFTING,  E.  M. 

An  Intersectoral  Programming  Model  for  the 
Management  of  the  Waste  Water  Economy  of 
the  San  Francisco  Bay  Region, 
W72-04780  5B 

LONGBOTTOM,  J.  E. 

Determination  of  Nitrilotriacetic  Acid  by  High- 
Speed  Ion  Exchange  Chromatography, 
W72-04901  5A 

LONGERICH,  L.  L. 

Effect  of  Upwelling,  Mixing,  and  High  Primary 
Productivity  on  C02  Concentrations  in  Surface 
Waters  of  the  Bering  Sea, 
W72-05038  2K 

LORENZONI,  ANNA  MARIA 

Ecological  Considerations  of  the  Animal  Popu- 
lation of  the  Lagabrun  Peat-Bog, 
W72-05181  2H 

Ecological  Considerations  of  the  Animal  Popu- 
lation of  the  Santo  Lake  of  Cembra, 
W72-05205  2H 

LOTSE,  E.  G. 

Cation   Exchange   Selectivity   of   Some   Clay- 
Sized  Minerals  and  Soil  Materials, 
W72-05127  2K 

LUDINGTON,  D.  C. 

Gases  and  Odors  from  Undiluted  and  Diluted 

Chicken  Manure, 

W72-05071  5B 

Odors,  Gases  and  Particulate  Matter  from  High 
Density  Poultry  Management  Systems  as  They 
Relate  to  Air  Pollution, 
W72-05067  5B 

LUFEROV,  V.  P. 

The    Role    of    Light    in    the    Distribution    of 
Epibiontic  Chironomid  Larvae  in  Lake  Sevan, 
(In  Russian), 
W72-05157  2H 

LUND,  J.  W.  G. 

An  Artificial  Alteration  of  the  Seasonal  Cycle 
of  the  Plankton  Diatom  Melosira  italica  Subsp 
Subarctica  in  an  English  Lake, 
W72-04765  5C 

LUTHIN,  J.  N. 
The    Amelioration    of    Gley    and    Pseudogley 
Soils, 
W72-04899  2G 

MACHIN,  JOHN 

The  Study  of  Evaporation  from  Small  Surfaces 
by  the  Direct  Measurement  of  Water  Vapor 
Pressure  Gradients, 
W72-04925  2D 

MACK,  F.  K. 

Progress  Report  on  the  Analog  Model  Study  of 
the  Magothy  Aquifer  in  the  Annapolis.  Mary- 
land Area. 
W72-04840  4B 


M  ACKIE,  G.  L. 
A       Quantitative 
Phytomacrof  au  na , 
W72-O4710 


Sampler       for       Aqu; 


MADDOCK,  T.  ID 

Algebraic  Technological  Function  from  a  Sir 

lation  Model, 

W72-05034 

MADSEN,  O.  S. 

On  the  Generation  of  Long  Waves, 
W72-05039 

MAGNUSON,  L.  M. 

Effects  of  Urbanization  on  Storm  Water  1 
noff  Quality:  A  Limited  Experiment,  Naisrr 
Ditch,  Lawrence,  Kansas, 
W72-05035 

MALANEY,  GEORGE  W. 

Dual  Substrate  Utilization  by  Activated  Sim 

Microflora, 

W72-04990 

MALICK,  JAMES  G. 

Population  Dynamics  of  Selected  Zooplank 
in  Three  Oligotrophic  Oregon  Lakes, 
W72-04763 

MALONE,  T.  C. 

Diurnal    Rhythms    in    Netplankton    and   N 
noplankton  Assimilation  Ratios, 
W72-04770 

MALY, JOSEF 

Influence     of     Temperature     on     Anaen 

Digestion, 

W72-O5010 

MAMONTOV,  A.  M. 

Fish  Population  and  Distribution  in  the  <  I 
River  Section  of  the   Bratsk   Reservoir  (R 
meshcheniye    i    chislennost'    ryb   v    Okinsl 
chasti  Bratskogo  vodokhranilishcha), 
W72-04858 

MAMONTOVA,  L.  M. 

Aquatic   Bacteria   in   the   Bratsk   Reservoir 
1965     (Bakterioplankton      Bratskogo     vod 
hranilishcha  v  1965  g.), 
W72-04856 

MANDAL,  T.  C. 

The  Effects  of  Electrokinetics  Upon  Incru 
tion  in  Water  Wells, 

W72-04870 

MANNERING,  J.  V. 

A  Comparison  of  Nitrogen  Losses  From  I 
and    Ammonium    Nitrate    in    Surface    Rut 
Water, 
W72-05142 

MARANI,  A. 

Effects  of  Soil  Moisture  Stress  on  Two  Va 
ties  of  Upland  Cotton  in  Israel:  I   The  Coa 
Plain  Region, 
W72-05179 


Effects  of  Soil  Moisture  Stress  on  Two  V; 
ties    of    Upland    Cotton    in    Israel:    II. 
Northern  Negev  Region, 
W72-05180  I 

MARCUZZI,  GIORGIO 

Ecological  Considerations  of  the  Animal  PiJ 
lation  of  the  Lagabrun  Peat-Bog. 
W72-05181 


PA- 12 


AUTHOR  INDEX 


MOE,  P.  G. 


cological  Considerations  of  the  Animal  Popu- 

uon  of  the  Santo  Lake  of  Cembra, 

'72-05205  2H 

RFARITORA,  FIORENZA 

nula:    An    Account    of    the    History    and 
evelopment  of  the  Lago  Di  Monterosi,  Lati- 
n,  Italy:  IV.  Present  Ecological  Conditions  in 
e  Lake, 
'72-05208  5C 

RTENS,  DENNIS  W. 

axicity    and    Oxygen    Demand    of   Decaying 

ark, 

'72-04957  5C 

RTYNYUK,  V.  Z. 

stablishing  Hygienic  Standards  for  the  New 
ombined     Anti-Monocot     Herbicide     50/30 
elatox  in  Inland  Waters, 
'72-05248  5C 

SINOVA,  L. 

iological   and    Bacteriological    Evaluation   of 
jot  Plant  Artificial  Recharge  Experiments, 
'72-05143  4B 

SSENGALE,  M.  A. 

ffect  of  Growth  Regulator  and  Anti-Trans- 
irant  Chemicals  on  Water  Requirement  and 
rowth    Components    of    Alfalfa    (Medicago 
lliva  L.)i 
'72-05232  3F 

THEWS,  C.  P. 

ontribution  of  Young  Fish  to  Total  Production 
[  Fish  in  the  River  Thames  Near  Reading, 
'72-04721  21 

TSUMURA,  FUMIO 

henylmercuric  Acetate:  Metabolic  Conversion 

y  Microorganisms, 

/72-05138  5C 

TTSON,  JAMES  S. 

valuation  Criteria  for  Granular  Activated  Car- 

ons, 

/72-04977  5D 

ULBETSCH,  JOHN  S. 

l  Survey  of  Alternate   Methods  for  Cooling 

Condenser  Discharge  Water,  Total  Community 

Considerations  in  the  Utilization  of  Rejected 

leat, 

V72-04830  5D 

URER,  DON 

'hemical  Stimulants  Affecting   Larval  Settle- 

lent  in  the  American  Oyster, 

V72-04943  5C 

lolding  and  Spawning  Delaware  Bay  Oysters 

Crassostrea  virginica)  Out  of  Season:  II.  Tem- 

erature     Requirements     for     Maturation     of 

ionads, 

V72-04942  5C 

iYO,  R.  I. 

rloods  of  July  4-8,  1969  in  North-Central  Ohio, 
V72-04852  2E 

:  lachlan,  s.  m. 

rhe  Rate  of  Nutrient  Release  from  Grass  and 
)ung  Following  Immersion  in  Lake  Water, 
V72-05020  2H 

-  ADOO,  G.  D. 

Records  of  Wells,  Drillers'  Logs,  and  Chemical 
Analysis  of  Ground  Water  in  Galveston  Coun- 
y,  Texas  1952-1970, 
W72-04795  4B 


MCCARTY,  PERRY  L. 

Effects  of  Carbonate  and  Magnesium  on  Calci- 
um Phosphate  Precipitation, 
W72-04949  5D 

MCCAULEY,  DONALD 

Operation  of  Conventional  Activated   Sludge 
for  Maximum  Phosphorus  Removal, 
W72-04978  5D 

MCCOLL,  J.  G. 

Properties  of  Some  Natural  Waters  in  a  Tropi- 
cal Wet  Forest  of  Costa  Rica, 
W72-05194  2K 

MCCONNELL,  GRANT 

The    Environmental    Movement:    Ambiguities 

and  Meanings, 

W72-05021  6B 

MCDERMOTT,  G.  N. 

Industrial  Spill  Control  and  Pollution  Incident 

Prevention, 

W72-05017  5G 

MCDERMOTT,  JAMES  H. 

The  Home  Groundwater  Supply  Picture  as  We 

See  It, 

W72-04950  5F 

MCDONALD,  G.  T. 

Agricultural    Flood    Damage    Assessment:    A 

Review    and    Investigation    of    a    Simulation 

Method, 

W72-04877  6F 

MCERLEAN,  A.  J. 

Photographic     Method     for    Surveying    Clam 

Populations, 

W72-04750  7B 


MCGAUHEY,  P.  H. 

Alternatives  in  Water  Management, 
W72-04893 


6B 


MCKONE,  COLIN 

Rapid  Determination  of  Mercury  in  Fish, 
W72-04948  5A 

MCMICHAEL,  F.  C. 

Stochastic  Modeling  of  Temperature  and  Flow 

in  Rivers, 

W72-05030  2A 

MCNABB,  J.  F. 

Probable  Impact  of  NTA  on  Ground  Water, 
W72-04800  5B 

MCNEIL,  W.  N. 

Development  of  Cold  Cloud  Seeding  Technolo- 
gy for  Use  in  Precipitation  Management, 
W72-04836  3B 


MCNOWN,  J.  S. 

Runoff  from  Impervious  Surfaces, 
W72-04844 


4C 


MEEUWIG,  RICHARD  O. 

Sheet     Erosion     on     Intermountain     Summer 

Ranges, 

W72-04777  2J 

MELBINGER,  N.  R. 

Toxic  Effects  of  Ammonia  Nitrogen  in  High- 
Rate  Digestion, 
W72-05015  5D 

MENSHUTKIN,  v.  v. 

Modelling  of  Populations  and  Communities  of 
Aquatic  Animals  on  Digital  Computers  (In  Rus- 
sian), 
W72-05175  2H 


MERON,  AARON 

Kinetics  of  Algal  Systems  in  Waste  Treatment 

Field  Studies, 

W72-04789  5D 

METWALLY,  S.  Y. 

The  Influence  of  Soil  Moisture  on  Phosphorus 
Uptake   by   Com   and   on   the   Efficiency   of 
Added  Superphosphate, 
W72-05217  3F 

MEYERSON,  A.  LEE 

Glacial  Lake  Passaic:  Palynological  Evidence 
for  Draining  of  the  Great  Swamp  Stage, 
W72-05200  2H 

MGZHEGOTSKII,  M.  I. 

Establishing  Hygienic  Standards  for  the  New 
Combined     Anti-Monocot     Herbicide     50/30 
Celatox  in  Inland  Waters, 
W72-05248  5C 

MIKESOVA,  V. 

Virological   Surveys   of  the   Presence   of   En- 
teroviruses in  Waste  Water:   I.   Incidence  of 
Polio-viruses  in  Prague  at  the  End  of  1963  and 
in  1969,  (In  Czech), 
W72-05226  5B 


MILBRINK,  G. 

A  Simplified  Tube  Bottom  Sampler, 
W72-04715 


7B 


MILBURY,  WILLIAM  F. 

Operation   of   Conventional   Activated   Sludge 
for  Maximum  Phosphorus  Removal, 
W72-04978  5D 

MILLER,  EDWARD  R. 

Considerations       for       Conventional       Trout 
Hatchery  Design  and  Construction  in  Pennsyl- 
vania, 
W72-04934  81 

MILLSON,  M.  F. 

Hydrogen     Isotope     Ratios     in     a     Recycling 

System, 

W72-04967  5D 

MINCKLEY,  W.  L. 

Some  Aspects  of  Biology  of  the  Longfin  Dace, 
a  Cyprinid  Fish  Characteristic  of  Streams  in  the 
Sonoran  Desert, 

W72-04723  21 


MINER,  J.  RONALD 

Farm  Animal-Waste  Management, 
W72-04908 


5G 


MITCHELL,  CARL  J. 

The    Microclimate   of   Simulated    Burrows   of 
Bandicota  bengalensis  (G  and  H.)  in  Calcutta, 
India  (Rodentia:Muridae), 
W72-05273  21 

MITSUHASHI,  S. 

Study  on  the   New  Strain  of  the  Pathogenic 
"Vibrio'  Isolated  from  Freshwater  Fishes, 
W72-04720  5A 

MITTRA,  B.  N. 

Effects  of  Depth  of  Submergence,  Fertilization 
and    Cultivation    on    Water   Requirement   and 
Yield  of  Rice, 
W72-05190  3F 

MOE,  P.  G. 

A  Comparison  of  Nitrogen  Losses  From  Urea 

and    Ammonium    Nitrate    in    Surface    Runoff 

Water, 

W72-05142  5B 


PA- 13 


MOIZ,  FRED  J. 


AUTHOR  INDEX 


MOLZ,  FRED  J. 

Interaction  of  Water  Uptake  and  Root  Distribu- 
tion, 
W72-05242  3F 

MOORE,  C.  V. 

Alternative  Water  Policies  for  an  Arid  Region, 
W72-04892  6B 

MOORE,  DONALD 

Setting,  Growth  and  Mortality  of  Crassostrea 
virginica  in  a  Natural  Marsh  and  a  Marsh  Al- 
tered by  a  Housing  Development, 
W72-04940  5C 

MORAVCOVA,  A. 

Biological   and   Bacteriological    Evaluation   of 
Pilot  Plant  Artificial  Recharge  Experiments, 
W72-05143  4B 

MORDUKHAI-BOLTOVSKOI,  F.  D. 

Caspian  Fauna  in  the  Black  Sea  (Beyond  the 
Limits  of  Freshwater  Regions),  (In  Russian), 
W72-05162  2L 

MOREL-SEYTOUX,  H.  J. 

Detection  of  a  Change  in  Runoff  by  an  Analy- 
sis of  Daily  Flows, 
W-72  04846  2A 

MORRIS,  R.  L. 

Chlorinated   Hydrocarbon   Pesticides  in   Iowa 

Rivers, 

W72-04753  5B 

Dieldrin  Levels  in  Fish  From  Iowa  Streams, 
W72-04739  5A 

MOSIEJ,  TERESA 

Influence   of   Soil   Moisture   and   NPK   Level 

Upon   the  Growth  and   Yield   of  the   Annual 

Caraway    (Carum    carvi    L.    f.    Annua.),    (In 

Polish), 

W72-05250  3F 

Ml  IK,  K.  S. 
Water  Chemistry   of   the   Santa   Clara  Valley, 
California, 
W72-04835  2K 

MULBARGER,  M.  C. 

Nitrification   and   Denitrification   in   Activated 

Sludge  Systems, 

W72-05019  5D 


Phosphorus  Removal  by  Luxury  Uptake, 
W72-05011 


5D 


MULHERN, BERNARD  M. 

Semiquantitative  Determination  of 

Polychlorinated   Biphenyls   in  Tissue   Samples 
by  Thin  Layer  Chromatography, 
W72-04946  5A 

MCLLER,  L. 

Carbon  Dioxide  Exchange  of  a  Tropical  Rain 

Forest:  Part  II, 

W72-05168  2B 

MURPHEY.F.  J. 

Combined  High  Speed  Liquid  Chromatography 
and  Bioassay  for  the  Evaluation  and  Analysis 
of  an  Organophosphorus  Larvacide, 
W72-04997  5A 


MURPHY,  M.  C. 

Phosphorus  Removal  by  Luxury  Uptake, 
W72-05011 


5D 


MYERS,  V.  I. 

Reflectance  and  Internal  Structure  of  Cotton 

Leaves,  Gossypium  Hirsutum  L., 

W72-05105  3F 


NAFTEL,  W.  L. 

Records  of  Wells,  Drillers'  Logs,  and  Chemical 
Analysis  of  Ground  Water  in  Galveston  Coun- 
ty, Texas  1952-1970, 
W72-04795  4B 

NAGANUMA,  S. 

Single-Stage,    500    M    High-Head    Reversible 
Pump-Turbines  and  Generator-Motors  for  Nu- 
mappara  Power  Station, 
W72-04867  8C 

NAMKEN,  L.  N. 

Water  Stress  and  Stem  Radial  Contraction  of 
Cotton  Plants  (Gossypium  hirsutum  L.)  Under 
Field  Conditions, 
W72-04961  3F 

NEFF,  M. 

The    Metabolizeable    Energy    Value    of    Dried 

Poultry  Waste, 

W72-05065  5E 

NESBITT,  J.  B. 

Phosphorus  Removal  -  The  State  of  the  Art, 
W72-05131  5D 

NEWLIN,  KIMREY  D. 

The  Economic  Feasibility  of  Treating  Textile 

Wastes  in  Municipal  Systems, 

W72-04989  5D 

NEWMAN,  MARTIN  W. 

A  Parasite  and  Disease  Survey  of  Connecticut 

Oysters, 

W72-04939  5C 

NICOLLIER,  L.  I.  M. 

Action  of  Mineral  Waters  on  Mineral  Metabol- 
ism in  Ruminants:  II.  Phosphorus, 
W72-05111  5F 

NDIUWENHUIS,  J.  D. 

The  Measurement  of  Small  Soil  Displacements 

on  a  Dutch  Hillslope, 

W72-05040  2G 

NOOTER,  K. 

Research  on  the  Level  of  Chlorinity  of  the  In- 
terstitial Water  in  the  Bed  of  the  Slack  River, 
(In  Dutch), 
W72-05211  2L 

NYANISHKENE,  V.  M.  B. 

Quantitative  Characterization  of  the  Means  of 
Strontium-90   Intake   into   the   Body   of   Gas- 
tropods, (In  Russian), 
W72-05227  5A 

NYMAN,  DAG 

Human  Exposure  to  Mercury  from  Goosander 

Eggs  Containing  Methyl  Mercury, 

W72-05114  5C 

OBERLANDER,  T.  M. 

Morphogenesis  of  Granitic  Boulder  Slopes  in 

the  Mojave  Desert,  California, 

W72-04813  2J 

OBLOCINSCHI,  A. 

A  Study  of  the  Variation  of  Water  Level  and 

Mineralization    of    the    Ground    Water   in    the 

Danube  Drainage  Area  'Boianu-Sticlenau'  (In 

Rumanian), 

W72-05169  5C 

O'CONNOR,  JOHN  T. 

Trace  Element  Removals  in  Advanced  Waste- 
water Treatment  Processes, 
W72-04972  5D 


O'LEARY,  JAMES  W. 

The  Effect  of  Relative  Humidity  on  Growth 
Yield,  and  Water  Consumption  of  Bean  Plants, 
W72-04926  31 

OLLIER,  C.  D. 
Causes  of  Spheroidal  Weathering, 
W72-04794  2. 

OLMON,  JANET 

Daylight     Incubator     Estimates     of     Primar 

Production  in  the  Mouth  of  the  Patuxent  River 

Maryland, 

W72-04904  21 

O'REAGAN,  R. 

Laser     Holography     and     Interferometry    u 

Materials  Research, 

W72-04873  71 

OSEID,  DONAVON  M. 
Survival  and  Hatching  of  Walleye  Eggs  at  Vari 
ous  Dissolved  Oxygen  Levels, 
W72-04935  SI 

OSWALD,  WTLLIAM  J. 

Kinetics  of  Algal  Systems  in  Waste  Treaunen 

Field  Studies, 

W72-04789  51 

Kinetics  of  Algal  Systems  in  Waste  Treatment- 
Phosphorus  as  a  Growth  Limiting  Factor, 
W72-04788  5r 

OTT,  ARTHUR  N. 

Composition  of  Surface  Waters  of  New  Jerse 
in  Relation  to  Soil  Series:  n.  Waters  of  th 
South    Branch:    Raritan    River,    Stony   Brook 
Neshanic  River  and  Assumpink  Creek, 
W72-05198 

OTTERMAN,  J. 

Thermal  Mapping  of  Selected  Sites  in  the  Lak. 

Kinneret  Region, 

W72-0481 1  71 

OTTO,  ROBERT  G. 

Effects  of  Salinity  on  the  Survival  and  Growtl 

of    Pre-Smolt    Coho    Salmon    (Oncorhynchu 

kisutch), 

W72-04775  8 


PAHL,  R.  E. 

Urban  Social  Theory  and  Research. 
W72-05121 


61 


PAIST,  M. 

A   Convenient    Method    for   Isolation   of  Sal 

monellae  from  Sewage  and  Contaminated  Se; 

Water, 

W72-04919  51 

PALAMAR-MORDVYNTSEVA,  H.  M. 

Utilization  of  Algae  Culture  for  Purification  o 
Wastes  of  Wool-Washing  Installations  in  Ex 
perimental  Biological  Ponds,  (In  Russian), 
W72-05125  51 

PALYANYCHKA,  L.  F. 

Utilization  of  Algae  Culture  for  Purification  o 
Wastes  of  Wool-Washing  Installations  in  Ex 
perimental  Biological  Ponds,  (In  Russian), 
W72-05125  51 

PANDE,  H.  K. 

Effects  of  Depth  of  Submergence,  Fertilizatioi 
and    Cultivation    on    Water   Requirement   am 
Yield  of  Rice. 
W72-05190  ?' 


PA- 14 


AUTHOR  INDEX 


RAZUVANOV,  V.  G. 


GBORN,  ROSE  MARIE 

aalysis    of    Coffee,    Tea    and    Artificially 

avored    Drinks   Prepared   from   Mineralized 

aters, 

72-04782  7B 

K,  DONN  L. 

istribution  and  Movement  of  Juvenile  Salmon 

Brownlee  Reservoir,  1962-65, 

72-04768  2H 

K.  P.  KILHO 

jtrients  and  Carbon  Dioxide  in  the  Columbia 

ver, 

72-04974  5B 

KER,  G.  G.  JR 

unicipal.  Industrial,  and  Irrigation  Water  Use 

Washington,  1970, 

72-04816  6D 

CAL,  A.  H. 

here  Will  All  the  People  Go.  How  Much  Will 
iey  Dump  When  They  Get  There  -  Popula- 
>n  Distribution,  Environmental  Damage,  and 
e  Quality  of  Life, 
72-05123  6B 

CUAL,  EMILIO 

Contribution  to  the  Knowledge  of  Reproduc- 

>n    in     the     Oyster,     Crassostrea     angulata 

,MK.),  in  the  Estuary  of  the  Guadalquivir,  (In 

lanish), 

72-05257  2L 

SIOURA,  J.  B. 

le  Analysis  of  Experiments  on  Hydrodynam- 

Dispersion, 

72-05128  2G 

ravity  Segregation  During  Miscible  Displace- 

ent  Experiments, 

'72-05126  2G 

ydrodynamic      Dispersion      in      Aggregated 

edia:  1.  Theory, 

'72-05122  2G 

TACINI,  S.  C. 

:sticide    Residues,    Infrared    and    Ultraviolet 

pectra  of  Seventy-Six  Pesticides, 

'72-04738  5A 

JNET,  M. 

Study  of  the  Variation  of  Water  Level  and 
iineralization    of   the   Ground    Water   in   the 
anube  Drainage  Area  'Boianu-Sticlenau'  (In 
umanian), 
'72-05169  5C 

:p,m. 

he  Chesapeake  Bay  Institute  Wave  Follower-- 

art  II, 

'72-04818  7B 

IMAN,  H.  L. 

'oburn  Irrigation,  1960-8:  V.  Results  for  Leys, 

'72-04910  3F 

'oburn    Irrigation,    1960-8:    VI.    Results    for 

otation  Crops, 

'72-0491 1  3F 

IKINS,  F.  E. 

Modular  Distributed   Model   of  Catchment 
'ynamics, 
/72-04896  2E 

rERS,  J.  A. 

/ater     Conservation     by     Reclamation     and 

echarge, 

H2-05140  5D 


PHELPS,  L.  BARRY 

Dredge-Tailing  Agriculture  on  the  Rio  Nechi, 

Colombia, 

W72-05182  3F 

PHILIPP,  A.  H. 

Disposal  of  Insulation  Board  Mill  Effluent  by 

Land  Irrigation, 

W72 -05002  5D 

PHILLIPS,  R.  E. 

Influence  of  No-Tillage  on  Soil  Moisture, 
W72-05155  2G 

PHILLIPS,  S.  H. 

Influence  of  No-Tillage  on  Soil  Moisture, 
W72-05155  2G 

PHLEGER,  FRED  B. 

A  Modern  Evaporite  Deposit  in  Mexico, 
W72-05161  2L 

PICCOLO,  R.  A. 

Coastal   Sedimentation   of  Southeastern   Lake 

Michigan,  Field  Trip  Guidebook, 

W72-04807  2J 

PIERCE,  R.  S. 

Changes    in    Snowmelt    Runoff    After    Forest 
Clearing  on  a  New  England  Watershed, 
W72-05078  4A 

Effect  of  Elimination  of  Vegetation  on  Stream 

Water  Quantity  and  Quality, 

W72-05076  3B 

PILLAI,  NARAYANA  N. 

Design  and  Operation  of  an  Extended  Aeration 

Plant, 

W72-04973  5D 

PINDER,  G.  F. 

Application  of  Galerkin's  Procedure  to  Aquifer 

Analysis, 

W72-05032  2F 

PINKSTER,  S. 

Amphipods  of  the  Genus  Gammarus  in  the  Ar- 

cachon  Basin,  (In  French), 

W72-05276  21 

PLESA,  I. 

A  Study  of  the  Variation  of  Water  Level  and 

Mineralization   of   the   Ground    Water   in   the 

Danube  Drainage  Area  'Boianu-Sticlenau'  (In 

Rumanian), 

W72-05169  5C 

POKORNA,  L. 

Virological   Surveys   of   the   Presence   of   En- 
teroviruses in   Waste  Water:   I.   Incidence  of 
Polio-viruses  in  Prague  at  the  End  of  1963  and 
in  1969,  (In  Czech), 
W72-05226  5B 

POLIKARPOV,  G.  G. 

Quantitative  Characterization  of  the  Means  of 
Strontium-90  Intake  into  the  Body  of  Gas- 
tropods, (In  Russian), 

W72-05227  5A 

POLIN,  D. 

The    Metabolizeable    Energy   Value   of   Dried 

Poultry  Waste, 

W72-05065  5E 

PORRO,  T.  J. 

Pesticide  Residues,  Infrared  and  Ultraviolet 
Spectra  of  Seventy-Six  Pesticides, 

W72-04738  5A 


POTOCANAC,  JOSIP 

Results  of  Complex  Investigations  Relating  to 
the  Influence  of  Soil  Moisture,  Fertilizing  with 
N,  Sowing  Density  and  Year,  Singly  and  In- 
teracting, in  Wheat  Production  (In  Croatian), 
W72-05177  3F 

POWELL,  TOM  G. 

Boom  Applicator  for  Aquatic  Herbicides, 
W72-04707  81 

PRATHER,  K.  V. 

Effects  of  Siltation  and  Coarser  Sediments  on 
Distribution  and  Abundance  of  Stream-Inhabit- 
ing Insects, 
W72-05024  5C 

PRATT,  G.  L. 

Handling  Livestock  Waste, 

W72-05057  5D 

PRICE,  KENT  S.  JR 

Holding  and  Spawning  Delaware  Bay  Oysters 
(Crassostrea  virginica)  Out  of  Season:  II.  Tem- 
perature    Requirements     for     Maturation     of 
Gonads, 
W72-04942  5C 

PRINCE,  RALPH  P. 

Design  and  Operation  of  an  Extended  Aeration 

Plant, 

W72-04973  5D 

QADRI,  S.  U. 

Intraspecific  Variations  and  Postglacial  Dis- 
tribution of  Lake  Char  (Salvelinus  namaycush), 
W72-04913  2H 

A       Quantitative       Sampler       for       Aquatic 

Phytomacrofauna, 

W72-04710  5A 

QASHU,  H.  K. 

Space-Time  Sampling  of  Ecological  Systems, 
W72-04779  6A 

QUENNELL,  SHELIA 

Some  Quantitative  Algal  Studies  of  the  River 

Thames, 

W72-04963  5C 

RALEIGH,  ROBERT  F. 

Distribution  and  Movement  of  Juvenile  Salmon 

in  Brownlee  Reservoir,  1962-65, 

W72-04768  2H 

Migration  of  Juvenile  Salmon  and  Trout  into 

Brownlee  Reservoir,  1962-65, 

W72-04771  2H 

RAMIREZ,  L.  E. 

Development  of  a  Procedure  for  Determining 

Spacial  and  Time  Variations  of  Precipitation  in 

Venezuela, 

W72-04804  2B 

RASMUSSEN,  P.  E. 

Phosphorus  Fertilization  of  Hops, 

W72-05148  5B 

RAWLINS,  S.  L. 

In  Situ  Measurement  of  Soil  and  Plant  Leaf 

Water  Potential, 

W72-05136  2D 

RAZUVANOV,  V.  G. 

Seasonal  Meteorological  Conditions  in  the  Re- 
gion   of    the     Bratsk    Reservoir    (Sezonnyye 
meteorologicheskiye   usloviya   v   rayone   Brat- 
skogo  vodokhranilishcha), 
W72 -04854  2H 


V/A 


PA- 15 


REGIER,  L  W. 


AUTHOR  INDEX 


REGIER,  L.  W. 

Pigmentation  of  Brook  Trout  (Salvelinus  fon- 
tinalis)  by  Feeding  Dried  Crustacean  Waste, 
W72-04756  21 

REICHEL,  WILLIAM  L. 

Semiquantitative  Determination  of 

Polychlorinated   Biphenyls   in  Tissue  Samples 
by  Thin  Layer  Chromatography, 
W72-04946  5A 

REID,  BARRY  H. 

Nutrients  and  Carbon  Dioxide  in  the  Columbia 

River, 

W72-04974  5B 

REPLOGLE,  J.  A. 

Critical-Depth  Flumes  for  Determining  Flow  in 

Canals  and  Natural  Channels, 

W72-04871  8B 

REYNOLDS,  G.  W. 

Development  of  Cold  Cloud  Seeding  Technolo- 
gy for  Use  in  Precipitation  Management, 
W72-04836  3B 

RICHARDSON,  A. 

Residues  of  Polychlorobiphenyls  in  Biological 

Samples, 

W72-04754  5A 

RICHARDSON,  E.  V. 

Precipitation    Data    and    Analysis-Volume    I, 
Venezuelan    International    Meteorological   and 
Hydrological  Experiment  (VIMHEX)  Hydrolo- 
gy Report, 
W72-05095  7C 

Streamflow,       Groundwater       and       Ground 
Response  Data-Volume  II,  Venezuelan  Inter- 
national Meteorological  and  Hydrological  Ex- 
periment (VIMHEX)  Hydrology  Report, 
W  72-05096  7C 

RICKLIS,  S. 

A   Convenient    Method   for   Isolation   of   Sal- 

monellae  from  Sewage  and  Contaminated  Sea 

Water, 

W72-04919  5D 

RIDLEY,  ESTHER  J. 

Anatomical  Changes  in  the  Shoot  Tip  of  Wheat 

After  Exposure  to  Drought  Stress, 

W72-05I53  3F 

RIMER,  ALAN  E. 

Microstraining  Paper  Mill  Wastewater, 
W72-04996  5D 

RIZK.S.  G. 

Utilization  of  Water  Hyacinth  as  an  Organic 

Manure  with  Special  Reference  to  Water-Borne 

Helminths, 

W72-05U5  5F 


ROBARTS,  R.  D. 

Use     of     14C-Glucose     to     Study 
Removal  by  Activated  Sludge, 
W72-04970 


Substrate 


5D 


ROBEYNS,  JOSE 

The  Effect  of  Water  Activity  on  Ion  Exchange 

Selectivity  in  Clays, 

W72-05135  2G 

ROBINSON,  J. 

Residues  of  Polychlorobiphenyls  in  Biological 

Samples, 

W72-04754  5A 


ROBINSON,  R.  A. 

Potassium  Fluoride  -  A  Reference  Standard  for 

Fluoride  Ion  Activity, 

W72-04741  5A 

ROBINTON,  ELIZABETH  D. 

The  Mill  River  and  Its  Floodplain  in  Northamp- 
ton and  Williamsburg,  Mass.:  A  Study  of  the 
Vascular  Plant  Flora,  Vegetation,  and  the 
Presence  of  the  Bacterial  Family  Pseudomona- 
daceae  in  Relation  to  Patterns  of  Land  Us  e, 
W72-05092  5C 

ROGERS,  HUGO  H.  JR 

Nutrient  Removal  by  Waterhyacinth, 
W72-04776  5C 

ROGERS,  R.  W. 

Lichen  Populations  on  Arid  Soil  Crusts  Around 
Sheep  Watering  Places  in  South  Australia, 
W72-04790  21 

ROPES,  JOHN  W. 

Percentage  of  Solids  and  Length-Weight  Rela- 
tionship of  the  Ocean  Quahog, 
W72-04744  21 

RORABAUGH,  M.  I. 

Hydrology     of      Hungry      Horse      Reservoir, 

Northwestern  Montana, 

W72-04821  4A 

ROSE,  BENJAMIN  FRANKLIN  JR 

Auxiliary    Sewage   Storage    System    for  Tem- 
porarily Storing  Sewage, 
W72-05022  5D 

ROSE,  C.  W. 

A   Physical  Analysis  of  Diurnal  Temperature 
Regimes  in  Clear  and  Turbid  Water  Layers:  A 
Problem  in  Rice  Culture, 
W72-05144  2D 

ROSE,  D.  A. 

The  Analysis  of  Experiments  on  Hydrodynam- 

ic  Dispersion, 

W72-05128  2G 

Gravity  Segregation  During  Miscible  Displace- 
ment Experiments, 
W72-05126  2G 

ROSE,  J.  L. 

Water     Conservation     by     Reclamation     and 

Recharge, 

W72-05140  5D 


ROSE,  V.  C. 

Nuclear  Energy  for  a  New  Town, 
W72-05091 


6G 


ROSENBERG,  M. 

Problems  Raised  by  the  Application  of 
Stochastic  Relations  to  Hydrologic  Variables 
and  Means  of  Their  Solution  (Problemes  sou- 
leves  par  1'  application  des  relations 
stochastiques  aux  variables  hydrologiques  et 
moyens  de  les  resoudre), 
W72-04847  2A 


ROSENGREN,  N.  J. 
The  Disappearing  Mitchell  Dekta, 
W72-05156 


4D 


ROSSI,  G. 

Cartridge  Magnetic  Tape  Incremental  Recorder 
for  Hydro-Meteorological  Data  Acquisition, 
W72-04848  7A 


ROSSIE,  JOHN  P. 

Research   on    Dry-Type   Cooling   Towers  fo 
Thermal  Electric  Generation:  Part  I, 
W72-04829  51 

RUCKEL,  H.  A. 

The    Primacy    of   our    Environment   over  Uv 

Economy, 

W72-04887  61 

RUCKERT,  INGRDD 

Experimental  Investigations  into  the  Influeno 
of  Some   Organic-Phosphoric   Insecticides  oi 
the  Oxygen  Content  of  Water,  (In  German), 
W72-05258  5( 

RUGH,  M.  C. 

Accumulations  of  Certain  Pesticides  in  Adipos 

Tissues  and  Performance  of  Angus,  Hereford 

and    Holstein    Steers    Fed    Apple    Processin 

Wastes, 

W72-04992  51 

RUMINSKA,  ANTONINA 

Influence   of   Soil   Moisture   and   NPK   Lev< 

Upon  the  Growth  and  Yield  of  the  Anniu. 

Caraway    (Carum    carvi    L.    f.    Annua.),    (I; 

Polish), 

W72-05250  31 

RUNKLES,  J.  R. 

Water  Stress  and  Stem  Radial  Contraction  c 
Cotton  Plants  (Gossypium  hirsutum  L.)  Unde 
Field  Conditions, 
W72-04961 

RUSSO,  F. 

Cartridge  Magnetic  Tape  Incremental  Records 
for  Hydro-Meteorological  Data  Acquisition, 
W72-04848 

SABEY,  B.  R. 

The  Formation  of  Nitrate  from  Ammoniut 
Nitrogen  in  Soils:  IV.  Use  of  the  Delay  an 
Maximum  Rate  Phases  for  Making  Quantitativ 
Predictions, 

W72-05120  51 

SABMT-PE,  M.  A. 

Artificial  Recharge  of  Aquifers  (Alimentauo 

Artificielle  des  Nappes), 

W72-05044  4) 

SAITO,  AKIRA 

Pigmentation  of  Brook  Trout  (Salvelinus  for 
tinalis)  by  Feeding  Dried  Crustacean  Waste, 
W72-04756  '■ 

SALAZKIN,  A.  A. 

An  Analysis  of  the  Fauna  of  Humic  Lake 
With  Respect  to  Their  Typology,  (In  Russian). 

W72-05206  5> 

SAMPSON,  R.  C. 

Structural  Measurements  With  Holographic  Ii 

terferometry, 

W72-04865  8. 

SANDEE,  A.  J.  J. 

Distribution    and    Ecology    of    the    Decapod 
Reptantia  of  the  Estuarine  Area  of  the  Rivei 
Rhine,  Meuse,  and  Scheldt. 
W72-05220  - 

SAVAGE,  HUGH  P. 

Toxicity  of  Seawater  to  Coliform  Bacteria, 

W72-04757  5 

SAWYER,  CLAIR  N. 

ABCs  of  Cultural  Eutrophication  and  Its  Coi 

trol.  Part  I-Cultural  Changes, 

W72-04769  - 


PA- 16 


AUTHOR  INDEX 


SIMONS,  W.  D. 


X  M.  R. 

>bable  Impact  of  NTA  on  Ground  Water, 
r2-04800  5B 


U),  T.  M. 

view  Look  at  National  Water  Policy, 
'2-04882 


6B 


VUMBERG,  FRANK  D. 

New    Concept    in    Sample  Preservation- 
isoning  and  Depoisoning, 
'2-05012  5  A 


iIDEGGER,  A.  E. 

itistical  Geometry  of  Porous  Media, 

'2-04783 


2G 


[NDLER,  D.  W. 

isonal  Calorific  Values  of  Freshwater 
oplankton,  as  Determined  with  a  Phillipson 
mb  Calorimeter  Modified  for  Small  Samples, 
'2-04912  2H 

WERENBECK,  WALTER 

mparative  Studies  of  Peptone  Degradation 
1  the  Correlated   Population   of  Ciliates   in 
)dels  of  Flowing  and  Stagnant  Water, 
'2-04909  5C 

VHT,  J.  A. 

mbined  High  Speed  Liquid  Chromatography 
1  Bioassay  for  the  Evaluation  and  Analysis 
an  Organophosphorus  Larvacide, 
72-04997  5A 

MUTZ,  ERVIN  M. 

rmination     Responses     of     Three     Desert 

asses  to  Moisture  Stress  and  Light, 

72-05222  21 

NEIDER,  R.  F. 

e  Impact  of  Various  Heavy  Metals  on  the 

luatic  Environment, 

72-04792  5B 

RODER,  L.  J. 

termination  of  Tritium  in  Water  by  the  U.S. 
:ological  Survey,  Denver,  Colorado, 
72-04842  5A 

ROEDER,  DIEDRICH 

intributions  to  the  Genesis  and  Classification 
Marsh  Soils:  II.  On  the  Sulphur  Metabolism 
Muds  and  Salt  Marshes,  (In  German), 

72-04924  2G 

UMACHER,  DIETER 

operation  of  Government,  Science,  and  In- 
stry    in    Research    and    Development    -    A 
'Stems  View, 
72-05075  6B 

UMANN,  D. 

>me  Results  of  Hydromteorological  Research 
ork  Carried  Out  in  The  Experimental  Basins 
the    Meteorological    Service    of    German 
smocratic  Republic, 
72-05046  2A 

IUSTER,  JOSEPH  L. 

oody  Phreatophyte  Infestation  of  the  Middle 

razos  River  Floodplain, 

72-05231  3B 

IWAB,  G.  D. 

Jil   Moisture    Content,    Tilth,    and    Soybean 

esponse     with      Surface      and      Subsurface 

rainage, 

'72-05145  2G 


SCOTT,  R.  B. 

Cost  of  Reclamation  and  Mine  Drainage  Abate- 
ment-Elkins  Demonstration  Project, 
W72-05146  5G 

SEABURN,  G.  E. 

Catalog  of  Recharge  Basins  on  Long  Island, 

N.Y.,  In  1969, 

W72-04833  4A 

SEITZ,  R.  C. 

Results  of  a  Field  Study  Using  the  3-Axis  Dop- 

pler  Shift  Current  Meter, 

W72-04817  2L 

SERVIZI,  JAMES  A. 

Toxicity    and    Oxygen    Demand    of    Decaying 

Bark, 

W72-04957  5C 

SESHADRI,  R. 

Cultural  Estimation  of  Yeasts  on  Seaweeds, 
W72-04748  5A 

SHAH,  K.  R. 

Trace     Element    Analysis    of    Environmental 
Samples  by  Neutron  Activation  Method, 
W72-04998  5A 

SHANE,  M.  S. 

Distribution   of   Blue-Green   Algal   Viruses   in 

Various  Types  of  Natural  Waters, 

W72-04736  5B 

SHANKLE,  D.  F. 

Incremental  Voltage  Uprating  of  Transmission 

Lines, 

W72-04864  8C 

SHAW,  R.  H. 

Special  Meteorological  Data  Needs  for  Agricul- 
ture, 
W72-05183  2B 

SHCHERBUKHA,  A.  Y. 

Location  of  Pelecus  cultratus  Schools  in  the 

Southern  Bug  and  Dnieper  Rivers, 

W72-05271  21 

SHELET,  G. 

Kinetics  of  Algal  Systems  in  Waste  Treatment- 
Ammonia-Nitrogen  as  a  GrowthLimiting  Factor 
and  Other  Pertinent  Topics, 
W72-04787  5D 

SHEPPARD,  C.  C. 

Drying   of   Poultry   Manure   in   a   Cage-Layer 

House, 

W72-05063  5E 


Poultry  Pollution:  Research  Results, 
W72-05058 


5E 


The   Relationship   of   Drying  Temperature    to 
Total  Crude  Protein  in  Dried  Poultry  Waste, 
W72-05062  5E 

SHEPPARD,  WILLIAM  A. 

Chemical  Stimulants   Affecting   Larval  Settle- 
ment in  the  American  Oyster, 
W72-04943  5C 

SHIFLETT,  D.  G. 

Phosphorus  Removal  by  Luxury  Uptake, 
W72-05011  5D 

SHILO,  R. 

Thermal  Mapping  of  Selected  Sites  in  the  Lake 

Kinneret  Region, 

W72-04811  7B 


SHIM,  JAE  HYUNG 

A  Study  on  the  Brackish  Water  Type  on  the 

Han  River  Estuary  (In  Korean), 

W72-05203  2L 

SHIMMA,  H. 

A  Comparative  study  on  Fatty  acid  Composi- 
tion of  the  Native  and  Reared  Silver  Carps,  Big 
Heads,  and  Grass  Carps, 
W72-04914  5  A 

SHIMMA,  Y. 

A  Comparative  study  on  Fatty  acid  Composi- 
tion of  the  Native  and  Reared  Silver  Carps,  Big 
Heads,  and  Grass  Carps, 
W72-04914  5  A 

SHIMSHI,  D. 

Effects  of  Soil  Moisture  Stress  on  Two  Varie- 
ties   of    Upland    Cotton    in    Israel:    II.    The 
Northern  Negev  Region, 
W72-05180  3F 

SHIOZAKI,  RYOJI 

Microbiological  Studies  on  Nigrogen  Cycle  in 

Aquatic   Environments:    I.    Effect   of   Oxygen 

Tension     on     Microflora     and     Balance     of 

Nitrogeneous  Compounds  in  the  Experimental 

Aquarium. 

W72-05164  5C 

SHLEMON,  ROY  J. 

Dredge-Tailing  Agriculture  on  the  Rio  Nechi, 

Colombia, 

W72-05182  3F 

SHOTWELL,  HENRY  P. 

The    Analysis    of    Mercury   in    Urine,    Blood, 

Water,  and  Air, 

W72-05113  5  A 

SHUKLA,  S.  S. 

Levels  of  Inorganic  and  Total  Phosphorus  in 

Lake  Sediments  as  Related  to  Other  Sediment 

Parameters, 

W72-04732  5C 

SIDDIQUI,  A.  QAYYUM 

Nutrient  Regeneration  From  Dead  Freshwater 

Plankton, 

W72-05219  5C 

Primary  Production  in  a  Tropical  Fish  Pond  at 

Aligarh,  India, 

W72-05000  5C 

Water,  Nitrogen  and  Phosphorus  in  Freshwater 

Plankton, 

W72-05009  5C 

SIEBURTH,  J.  M. 

Cultural  Estimation  of  Yeasts  on  Seaweeds, 

W72-04748  5A 

SIMMONS,  D.  B. 

Precipitation    Data    and    Analysis— Volume    I, 
Venezuelan   International    Meteorological   and 
Hydrological  Experiment  (VIMHEX)  Hydrolo- 
gy Report, 
W72-05095  7C 

SIMONS,  D.  B. 

Streamflow,       Groundwater       and       Ground 
Response  Data-Volume  II,  Venezuelan  Inter- 
national Meteorological  and  Hydrological  Ex- 
periment (VIMHEX)  Hydrology  Report, 
W72-05096  7C 

SIMONS,  W.  D. 

Hydrology     of      Hungry      Horse      Reservoir, 
Northwestern  Montana, 

W72-04821  4  A 


PA- 17 


SIMS,  CARL  W. 


AUTHOR  INDEX 


SIMS,  CARL  W. 

Emigration  of  Juvenile  Salmon  and  Trout  from 

Brownlee  Reservoir,  1963-65, 

W72-04767  2H 

SINGER,  A. 

Election  Micrographs  of  Lake  Kinneret  Sedi- 
ments, 
W72-04810  2J 

SINGH,  C.  S. 

Studies  on  Bottom-Living  Diatoms  of  a  Fresh- 
water Fish  Pond, 
W72-05221  21 

SIOLI,  H. 

Ecology   of  Freshwater   Fishes   in   Amazonia: 
Present     State     of     Knowledge     and     Future 
Problems,  (In  German), 
W72-05277  21 

SLAVIN,  R.  H. 

A  New  Dimension  of  State  Planning  --  Policy 

Development  and  Issue  Analysis, 

W72-05052  6E 

SLECHTA,  ALFRED  F. 

Recent  Experiences  in  Plant-Scale  Application 

of  the  Settling  Tube  Concept, 

W72-04991  5D 

SMITH,  D.  T. 

Herbicides  in  Narrow-Row  Cotton  Culture, 
W72-05233  3F 

SMITH,  DWIGHTG. 

Age  and  Length-Weight  Composition  of  a  Mud 

Lake  Carp  Sample, 

W72-05173  2H 

SMITH,  H.  D. 

A  Technique  for  Enumerating  Kokanee  Salmon 

(Oncorhynchus  nerka)  Fry  Migrating  Through 

Streams,    with    an    Appendix    for    Processing 

Catch  Data  by  IBM  360  Fortran  IV.  Computer 

Programs, 

W72-04752  7C 

SMITH,  LLOYD  L.  JR 

An  Automatic  Brine  Shrimp  Feeder, 
W72-04751  7B 

Survival  and  Hatching  of  Walleye  Eggs  at  Vari- 
ous Dissolved  Oxygen  Levels, 
W72-04935  5C 

SMITH,  N. 

A   Survey  of  Alternate   Methods  for  Cooling 

Condenser  Discharge  Water,  Total  Community 

Considerations  in  the   Utilization  of  Rejected 

Heat, 

W72-04830  5D 

SMYTHE,  F. 

Multiple  Water  Reuse, 

W72-04994  5D 

SNIPES,  R.  J. 

Hydrologic    Data    for    the    San    Luis    Valley, 

Colorado, 

W72-05025  7C 

SNYDER,  GEORGE  R. 

Effects   of   Increased   Temperature   on   Cold- 

Water  Organisms, 

W72-04764  5C 

SNYDER,  J.  H. 

Alternative  Water  Policies  for  an  Arid  Region, 
W72-04892  6B 


SOBEL,  A.  T. 

Block  Drying  of  Chicken  Manure, 
W72-05054 


5D 


Gases  and  Odors  from  Undiluted  and  Diluted 

Chicken  Manure, 

W72-05071  5B 

Odors,  Gases  and  Particulate  Matter  from  High 
Density  Poultry  Management  Systems  as  They 
Relate  to  Air  Pollution, 
W72-05067  5B 

The   Quantitative   Determination   of  the   Odor 

Strength  of  Chicken  Manure, 

W72-05069  5A 

SOBSEY,  M. 

Kinetics  of  Algal  Systems  in  Waste  Treatment- 
Ammonia-Nitrogen  as  a  GrowthLimiting  Factor 
and  Other  Pertinent  Topics, 
W72-04787  5D 

SOKOLOVA,  N.  V. 
Strontium-90,  Strontium  and  Calcium  in  some 
Aquatic  Organisms  from  the  Sea  of  Okhotsk, 
(In  Russian), 
W72-04999  5A 

SOUTHCOTT,  B.  A. 

Effects  of  Sodium  Chloride  on  Outgrowth  and 
Toxin    Production    of    Clostridium    botulinum 
Type  E  in  cod  Homogenates, 
W72-04737  5C 

SPARR,  ANTON  E. 

Pumping  Sludge  Long  Distances, 

W72-05013  5D 

SPENDLOVE,  J.  C. 

Coliform  Aerosols  Emitted  by  Sewage  Treat- 
ment Plants, 
W72-047U  5D 

SPROUL,  OTIS  J. 

Abatement     of     Pollution     From     a     Poultry 

Processing  Plant, 

W72-05006  5D 

SREENIVASAN,  A. 

Shallow    Aquatic    Biotopes    as    Limnological 

Models, 

W72-05023  5C 

STANDING,  L.  J. 

Coastal   Sedimentation   of  Southeastern   Lake 

Michigan,  Field  Trip  Guidebook, 

W72-04807  2J 

STARIDOLSKY,  G. 

Influence  of  Soil  Moisture  and  Submergence  of 
Rice  Fields  on  Emergence  and  Initial  Develop- 
ment of  Rice  (In  Bulgarian), 
W72-05171  3F 

STELIANA,  LAZA 

A  Study  of  the  Influence  of  Nitrogen  and 
Phosphorus  Fertilizers  on  the  Corn  Grown  on 
the  Alluvial  Soils  of  the  Danube  Flooded  Area, 
W72-05116  2G 

STELLA,  EMILIA 

Ianula:     An     Account    of    the     History     and 
Development  of  the  Lago  Di  Monterosi,  Lati- 
um,  Italy:  IV.  Present  Ecological  Conditions  in 
the  Lake, 
W72-05208  5C 

STEPHENS,  G.  R. 

Carbon  Dioxide  Exchange  of  a  Tropical  Rain 

Forest:  Part  I, 

W72-05167  2B 


STEVENS,  M.  A. 

Precipitation    Data    and    Analysis- Volumtt, 
Venezuelan   International   Meteorological    d 
Hydrological  Experiment  (VIMHEX)  Hydr.- 
gy  Report, 
W72-05095 

Streamflow,       Groundwater       and       Grod 
Response  Data- Volume  TJ,  Venezuelan  In  • 
national  Meteorological  and  Hydrological    - 
periment  (VIMHEX)  Hydrology  Report, 
W72-05096 

STEWART,  G.  F. 

Effects  of  Urbanization  on  Storm  Water    - 
noff  Quality:  A  Limited  Experiment,  Naisrb 
Ditch,  Lawrence,  Kansas, 
W72-05035 

STEYAERT,  H. 

A  Truncated  Square-Root-Normal  DistribuM 
Applied   to   Monthly   Precipitation   Totals   r 
Ghent  (Belgium), 
W72-05048 

STOCK,  J.  H. 

Amphipods  of  the  Genus  Gammarus  in  the  ■ 

cachon  Basin,  (In  French), 

W72-05276 

STRINGER,  R. 

Amoebic  Cysticidal  Properties  of  Halogens  i 
Water, 

W72-04746 

STUPINA,  V.  V. 

Utilization  of  Algae  Culture  for  Purif icatior 
Wastes  of  Wool-Washing  Installations  in 
perimental  Biological  Ponds,  (In  Russian). 
W72-05125  I 

SUGAHARA,  ISAO 

Microbiological  Studies  on  Nigrogen  Cycle 
Aquatic    Environments:    I.    Effect   of  Oxyj. 
Tension     on     Microflora     and     Balance 
Nitrogeneous  Compounds  in  the  Experimer 
Aquarium. 
W72-05164 

SUGFYAMA,  MOTOHTKO, 

Microbiological  Studies  on  Nigrogen  Cycle 
Aquatic   Environments:    I.    Effect  of  Oxyg 
Tension     on     Microflora     and     Balance 
Nitrogeneous  Compounds  in  the  Experimen 
Aquarium. 
W72-05164 

SULLIVAN,  M.  D. 

Toughest  Air/Water  Rules  Met  by  New  Kr 

Mill  at  Halsey,  Oregon, 

W72-04993 

SWAMINATHAN,  M.  S. 

Agricultural  Research:  Progress,  Problems  a 

Prospects, 

W72-05184 

SWAN,  J.  B. 

Economical  Radiometer  Theory,  Performan 

and  Construction, 

W72-05081 

SWOAGER,  W.  C. 

Isolation  and  Counting  of  Athiorhodaceae  wi 

Membrane  Filters, 

W72-04743 

SYERS,  J.  K. 

Cation   Exchange   Selectivity   of   Some  Cla 
Sized  Minerals  and  Soil  Materials. 
W72-05127  : 


PA- 18 


AUTHOR.  !NDEX 


VARGHESE,  S. 


>vels  of  Inorganic  and  Total  Phosphorus  in 

_ake  Sediments  as  Related  to  Other  Sediment 

'arameters, 

V72-04732  5C 

R1GIN  A,  F.  F. 

formation  of  Zooplankton  in  the  Bratsk  Reser- 

■oir  During  the  First  Two  Years  of  Impound- 

nent,  1962-63  (Formirovaniye  zooplanktona  v 

lervyye     dva     goda     zapolneniya     Bratskogo 

odokhranilishcha  (1962-1963  gg.)), 

V72-04857  2H 

EKIELDA,  K.  H. 

Geological  Conditions  Caused  by  Evaporation 

i  the  Ponds  of  Camargue, 

m-05007  2D 

GARI,  H. 

tudies  on  Carp  Nutrition:  III.  Experiments  on 
he  Affect  on  Fish  Yield  of  Dietary  Protein 
ource  and  Concentration, 
/72-05266  21 

KAHASHI,  MASAYUKI 

hotosynthetic     Properties     and     Growth     of 
hotosynthetic  Sulfur  Bacteria  in  Lakes, 
/72-05085  5C 

S,  R.  H.  S. 

he  Load  Movement  Behavior  of  Long  Piles, 
/72-04872  8D 

N,  Y.  T. 

reliminary    Studies    on    the    Composition    of 

lajor  Ions  of  Some  Fish  Ponds  of  Malacca  in 

lalaysia, 

/72-05107  2H 

roximate    Composition    of    Freshwater    Fish 
irass  Carp,  Puntius  Gonionotus  and  Tilapia, 
/72-05102  21 

«iJI,  K.  K. 

pecific     Conductance     Model     for     Natural 

Waters  and  Soil  Solutions  of  Limited  Salinity 

evels, 

^72-05053  2G 

VNER,  C.  B. 

conomical  Radiometer  Theory,  Performance 

od  Construction, 

'72-05081  2D 

>IA,  CARLOS  R. 

ermination     Responses     of     Three     Desert 
rasses  to  Moisture  Stress  and  Light, 
'72-05222  21 

!,  A.  C. 

haracterization  of  Four  Major  Components  in 
Technical  Polychlorinated  Biphenyl  Mixture, 
'72-04730  5A 

SH,  JERRY  C. 

ome  Crustacean  Zooplankton  of  the  Noatak 

iver  Area,  Northern  Alaska, 

'72-05166  2H 

iXOR,  ALAN  W. 

hosphate  Equilibria  on  Stream  Sediment  and 

oil  in  a  Watershed  Draining  an  Agricultural 

egion, 

'72-04774  5C 

IXOR,  FLOYD  B. 

race  Elements  and  Compounds  in  Waters, 
'72-04969  5F 


TAYLOR,  JOHN  L. 

Mollusks   and   Benthic   Environments   in   Hill- 
sborough Bay,  Florida, 
W72-04772  2L 

TEMIYABUTRA,  S. 

Rainfall  and  Run-off  from  an  Industrial  Area  in 

Nairobi,  Kenya, 

W72-04837  4C 

TEZUKA,  YASUHIKO, 

Distribution    of    Heterotrophic    Bacteria    and 
Their  Possible  Role  in  the  Mineralization  of  Or- 
ganic   Matter    in    Yuno-Ko,    A    Mesotrophic 
Lake, 
W72-05160  5C 

THAUER,  R.  K. 

Energy  Production  in  Anaerobic  Organisms, 
W72-05018  5D 

THDEL,  P.  G. 

Anaerobic  Digestion  II.  The  Characterization 
and  Control  of  Anaerobic  Digestion, 
W72-04995  5D 

THOMAS,  J.  W. 

Feeding  Dehydrated  Poultry  Waste  to  Dairy 

Cows, 

W72-05061  5E 

THOMAS,  S.  B. 

An    Ecological    Study    of   the   Psychrotrophic 
(SIC)  (Psychrophilic)  Bacteria  of  Soil,  Water, 
Grass  and  Hay, 
W72-05158  5B 

TODD, GLENN  W. 

Anatomical  Changes  in  the  Shoot  Tip  of  Wheat 

After  Exposure  to  Drought  Stress, 

W72-05153  3F 

Some  Further  Observations  on  Protein  Frac- 
tions Isolated  from  Wheat  Leaves  Subjected  to 
Moisture  Stress, 
W72-05106  3F 

TOETZ,  DALE  W. 

Some   Observations   on   the   Limnology   of  a 

Pond  Receiving  Animal  Wastes, 

W72-04773  5C 

TOMLIN,  A.  D. 

DDT  in  Forest  Streams, 

W72-04719  5B 

TOTH,  J. 

Groundwater  Discharge:  A  Common  Generator 

of      Diverse      Geologic      and      Morphologic 

Phenomena, 

W72-04851  2F 

TOTH,  STEPHEN  J. 

Composition  of  Surface  Waters  of  New  Jersey 
in  Relation  to  Soil  Series:  H.  Waters  of  the 
South   Branch:    Raman   River,    Stony   Brook, 
Neshanic  River  and  Assumpink  Creek, 
W72-05198  5  A 

TRABUE,  IDA  M. 

Analysis     of     Coffee,     Tea     and     Artificially 

Flavored    Drinks    Prepared   from    Mineralized 

Waters, 

W72-04782  7B 

TRENT,  LEE 

Setting,  Growth  and  Mortality  of  Crassostrea 
virginica  in  a  Natural  Marsh  and  a  Marsh  Al- 
tered by  a  Housing  Development, 
W72-04940  5C 


TREVALLION,  ANN 

Studies    on    Tellina    Tenuis    Da    Costa:    III. 
Aspects  of  General  Biology  and  Energy  Flow, 
W72-05112  2L 

TRONCONE,  M.  RIGILLO 
Hydrographic  Notes  on  Some  Peripheral  Tribu- 
taries of  the  Lagoon  of  Fusaro,  (In  Italian), 
W72-05199  2L 

TRONCONE,  MARIA  RIGILLO 
Hydrographic  Research  Studies  of  Corona  Del 
Lago  Fusaro  (Naples),  (In  Italian), 
W72-05255  2L 

TSAI,  SING-DAO 

Some  Further  Observations  on  Protein  Frac- 
tions Isolated  from  Wheat  Leaves  Subjected  to 
Moisture  Stress, 
W72-05106  3F 

TUCKER,  GEORGE  T. 

A   Method  for  Predicting  Peak   Flows   From 

Small  Rural  Vermont  Watersheds, 

W72-04897  8B 

TULLIS,  J.  P. 

Choking  and  Supercavitating  Valves, 
W72-04747  8C 

TYLER,  B. 

The  Variability  of  Seedling  Drought  Tolerance 
in    Some   Cocksfoot   (Dactylis    glomerata    L.) 
Varieties,  (In  Rumanian), 
W72-05187  3F 

TYLER,  P.  A. 

Hyphomicrobia   and    the   Oxidation    of   Man- 
ganese in  Aquatic  Ecosystems, 
W72-05197  5A 

VAN  BLADEL,  ROBERT 
The  Effect  of  Water  Activity  on  Ion  Exchange 
Selectivity  in  Clays, 
W72-05135  2G 

VAN  MEEL,  L. 

Limnological   Studies   in   Belgium:    VII.   Two 
Ponds  at  Notmeir  (Anvers  Province).  A.  En- 
vironmental Study, 
W72-05214  5C 

Limnological    Studies    in   Belgium:    VII.    Two 
Ponds    at    Notmeir    (Anvers     Province):     B. 
Phytoplanktonic    Considerations.    C.    Conclu- 
sions, 
W72-05215  5C 

VAN  MEEL,  LUDO 

Limnological    Studies    in    Belgium:    VI.    The 
Meanders  of  the  Durme  River  at  Hamme  (East 
Flanders  Province), 
W72-05210  5A 

VANDERPUYE,  C.  J. 

Age,  Growth  and  Condition  of  Black  Crappie, 
Pomoxis  nigromaculatus  (Le  Sueur),  in  Lewis 
and  Clark  Lake,  South  Dakota,  1954  to  1967, 
W72-05264  2H 

VANNIER,  G. 

Importance  of  the  Maximal  Hygroscopic  Point 
in  a  Factorial  Analysis  of  the  Biotope  of  Col- 
lembolans  (In  French), 
W72-05178  2G 

VARGHESE,  S. 

The   Metabolizeable    Energy    Value   of   Dried 

Poultry  Waste, 

W72-05065  5E 


PA- 19 


VASILEV,  V. 


AUTHOR  INDEX 


VASILEV,  V. 

Influence  of  Soil  Moisture  and  Submergence  of 
Rice  Fields  on  Emergence  and  Initial  Develop- 
ment of  Rice  (In  Bulgarian), 
W72-05171  3F 

VERSHININ,  N.  V. 

Formation  of  Zooplankton  in  the  Bratsk  Reser- 
voir During  the  First  Two  Years  of  Impound- 
ment, 1962-63  (Formirovaniye  zooplanktona  v 
pervyye  dva  goda  zapolneniya  Bratskogo 
vodokhranilishcha  (1962-1963  gg.)), 
W72-04857  2H 

VICK,  PATSY 

Some   Further  Observations  on  Protein  Frac- 
tions Isolated  from  Wheat  Leaves  Subjected  to 
Moisture  Stress, 
W72-05106  3F 

VILEN,  FRANK  I. 

Process  Evaluation-Phosphorus  Removal, 
W72-04979  5D 

VITTORI,  ALVISE, 

Ecological  Observations  on  the  Alterations  in 
the  Lake  Biocenosis  of  Tovel  Lake  (Trentino), 
(In  Italian), 
W72-05165  5C 

VOGEL,  J.  C. 

Radiocarbon  in  Nature, 

W72-05110  7B 

VOLOSHCHENKO,  O.  I. 

A  Hygienic  Evaluation  of  the  New  Plasticizer 

Tolylnaphthylmethane, 

W72-05236  5C 

WADE,  RICHARD  ARCHER 

Ecology   of   Juvenile   Tarpon   and   Effects   of 
Dieldrin  on  Two  Associated  Species, 
W72-04927  5C 

WAGGONER,  P.  E. 

Carbon  Dioxide  Exchange  of  a  Tropical  Rain 

Forest:  Part  I, 

W72-05167  2B 

WAGLE,  R.  F. 

Understanding  a  Watershed  from  the  Biological 

Viewpoint, 

W72-04955  4D 

WAHLBERG, PETER 

Human  Exposure  to  Mercury  from  Goosander 

Eggs  Containing  Methyl  Mercury, 

W72-05114  5C 

WALLER,  J.  M. 

A  Simple  Wetness  Recorder, 

W72-05152  7B 

WALOMAN,  CARL  H. 

Mollusks   and   Benthic   Environments  in   Hill- 
sborough Bay,  Florida, 
W72-04772  2L 

WALSH,  F. 

Application  of  Stream  Order  Numbers  to  the 

Merrimack  River  Basin, 

W72-05036  4A 


WALSH,  GERALD  E. 

Energy       Budgets       of 
Northwestern  Florida, 
W72-04907 


Four      Ponds 


2D 


WALTZ,  J.  P. 

Methods  of  Geologic  Evaluation  of  Pollution 

Potential  at  Mountain  Homesites, 

W72-04803  5B 


WANG,  S.  N. 
Groundwater  Flow  in  a  Sandy  Tidal  Beach: 
Two-Dimensional  Finite  Element  Analysis, 
W72-05033  2F 

WATERS,  THOMAS  F. 

Diel  Patterns  of  Aquatic  Invertebrate  Drift  in 

Streams  of  Northern  Utah, 

W72-05275  21 

WATKINS,  J.  L. 

Accumulations  of  Certain  Pesticides  in  Adipose 

Tissues  and  Performance  of  Angus,  Hereford, 

and    Holstein    Steers    Fed    Apple    Processing 

Wastes, 

W72-04992  5D 

WATTERS,  R.  L. 

210PoO2  Movement  in  a  Mountain  Watershed 

Soil, 

W72-04920  5B 

WEBBER,  E.  E. 

Floods  of  July  4-8,  1969  in  North-Central  Ohio, 
W72-04852  2E 

WEBER,  DON  T. 

Boom  Applicator  for  Aquatic  Herbicides, 
W72-04707  81 

WEBSTER,  GEORGE  R. 

Nutrients  and  Carbon  Dioxide  in  the  Columbia 

River, 

W72-04974  5B 

WEI,  C.  -Y. 

Finite   Difference   Solutions  of  Axisymmetric 

Infiltration  Through  Partially  Saturated  Porous 

Media, 

W72-04805  2G 

WEIMER,  W.  C. 

Method  For  the  Storage  of  Samples  For  Dis- 
solved Gas  Analyses, 
W72-04729  5A 

WEISS,  C.  M. 

Ecology    and    Man,    The    Dilemma    of    Our 

Technological  Culture, 

W72-05084  6B 

WELCH,  EUGENE  B. 

The  Total  Organic  Carbon  Analyzer  and  Its  Ap- 
plication to  Water  Research, 
W72-05001  5A 

WENGERT,  N. 
Political    and     Social    Accommodation:    The 
Political  Process  and  Environmental  Preserva- 
tion, 
W72-05083  6E 

WEST,  E. 

The  Growth  of  Pores  in  Graphitized  Carbon 

Reacted  with  Carbon  Dioxide, 

W72-04704  5D 

WESTLEY,  RONALD  E. 

The    Oyster    Producing    Potential    of    Puget 

Sound, 

W72-04725  21 

WHEELER,  WILLIAM  C. 

Design  and  Operation  of  an  Extended  Aeration 

Plant, 

W72-04973  5D 

WHITE,  DAVID  A. 

Age  and  Length-Weight  Composition  of  a  Mud 

Lake  Carp  Sample, 

W72-05173  2H 


WHITE,  E.  M. 

Soil-Desiccation  Features  in  South  Dal 
Depressions, 

W72-04812 

WHITEHEAD,  P.  J.  P. 

Natural  Hybrids  of  the  African  Cichlid  Fii 
Tilapia  spirlurus  nigra  and  T.   leucosticta 
Case  of  Hybrid  Introgression, 
W72-05270 

WIERSMA,  J.  H. 

Selenium  in  Lake  Sediments  -  Analy 
Procedure  and  Preliminary  Results, 

W72-04733 

WIESE,  A.  F. 

Herbicides  in  Narrow-Row  Cotton  Culture, 
W72-05233 

WILEY,  C.  R. 

Effect  of  Water  Table  Depth  and  Flooding 

Yield  of  Millet, 

W72-05124 

WILLIAMS,  AUSTIN  B. 

A  Ten-Year  Study  of  Meroplankton  in  N 
Carolina     Estuaries:     Annual    Occurrence 
Some  Brachyuran  Developmental  Stages, 
W72-04903 

WILLIAMS,  GEORGE  F. 

A  Computerized  Educational  Program  for 
Application  of  the  Management  Science; 
Water  Resource  Management, 

W72-05088 

WILLIAMS,  J.  D.  H. 

Levels  of  Inorganic  and  Total  Phosphoru 
Lake  Sediments  as  Related  to  Other  Sedin 
Parameters, 
W72-04732 

WILLIAMS,  J.  R. 

Hymo,    A   Problem-Oriented   Computer  I 
guage  for  Building  Hydrologic  Models, 
W72-O5028 

WILLIAMSON,  R.  E. 

Effect  of  Water  Table  Depth  and  Flooding 

Yield  of  Millet, 

W72-05124 

WILLMAN,  H.  B. 

Farmdalian    Lake    Deposits    and    Faunas 

Northern  Illinois. 

W72-04834 

WILMOTH,  B.  M. 

Salty  Ground  Water  and  Meteoric  Flushinj 
Contaminated  Aquifers  in  West  Virginia, 
W72 -04801 

WILMOTH,  R.  C. 

Cost  of  Reclamation  and  Mine  Drainage  Ab; 
ment-Elkins  Demonstration  Project, 
W72-05146 

WILSON,  A.  G. 

Forecasting  Planning, 
W72-05082 

WILSON,  L.  L. 

Accumulations  of  Certain  Pesticides  in  Adip 
Tissues  and  Performance  of  Angus.  Heref< 
and    Holstein    Steers    Fed    Apple    Process 
Wastes, 
W72-04992 


PA- 20 


AUTHOR  INDEX 


ZINDEL,  H.  C. 


VILSON,  R.  S. 

The  Decline  of  a  Roach  Rutilus  Rutilus  (L.) 
Population  in  Chew  Valley  Lake, 


W72-04706 


2H 


klRSCHAL,  H.  H. 

Reversible  Pump/Turbines  for  Raccoon  Moun- 
tain, 
W72-04874  8C 

1SS1N0,  THOMAS  E. 

Intraseasonal  Changes   in  Caloric  Content  of 

Some  Freshwater  Invertebrates, 

W72-04722  21 

IOL¥f,  W.  J. 

Distribution    and    Ecology    of    the    Decapoda 
Reptantia  of  the  Estuarine  Area  of  the  Rivers 
Rhine,  Meuse,  and  Scheldt, 
W72-05220  2L 

OOD,  P.  R. 

Water  Chemistry  of  the  Santa  Clara  Valley, 

California, 

W72-04835  2K 

'OODARD,  FRANKLIN  E. 

Abatement     of     Pollution     From     a     Poultry 

Processing  Plant, 

W72-05006  5D 

OODSWORTH,  G.  J. 

A  Geochemical  Drainage  Survey  and  Its  Impli- 
cations    for     Metallogenesis,     Central     Coast 
Mountains,  British  Columbia, 
W72-04798  2K 

UENSCHER,  JAMES  E. 

The  Response  of  Transpiration  Resistance  to 
Leaf  Temperature  as  a  Desiccation  Resistance 
Mechanism  in  Tree  Seedlings, 
W72-05244  2D 

ANEY,  N.  D. 

210PoO2  Movement  in  a  Mountain  Watershed 

Soil, 

W72-04920  5B 


YATES,  M.  L. 

Organochlorine  Insecticide  Residues  in  Ever- 
glades National  Park  and  Loxahatchee  National 
Wildlife  Refuge,  Florida, 
W72-04799  5B 

YEFIMOV,  G.  S. 

Water  Balance  and  Regionalization  of  Drainage 
in  the  Turkmen  SSR  (Vodnyy  balans  i 
rayonirovaniye  drenazha  v  Turkmenskoy  SSR), 
W72-04861  4A 

YEVICH,  PAUL  P. 

Histological  and  Hematological  Responses  of 

an  Estuarine  Teleost  to  Cadmium, 

W72-04709  5C 

YMAMOTO,  A. 

Study  on  the  New  Strain  of  the  Pathogenic 
'Vibrio'  Isolated  from  Freshwater  Fishes, 
W72-04720  5A 

YOSHPE-PURER,  Y. 

A   Convenient   Method   for   Isolation   of   Sal- 

monellae  from  Sewage  and  Contaminated  Sea 

Water, 

W72-04919  5D 

YOUNG,  H.  W. 

Ground-Water  Pumpage  from  the  Snake  Plain 
Aquifer,  Southeastern  Idaho, 
W72-04820  4B 

YOUNGNER,  V.  B. 

Ecological   and   Physiological   Implications   of 

Greenbelt  Irrigation, 

W72-04898  6G 

YU,  Y.  S. 

Runoff  from  Impervious  Surfaces, 
W72-04844 


YULE,  W.  N. 

DDT  in  Forest  Streams, 

W72-04719 


4C 


5B 


ZABAT,  MARIO  D. 

Kinetics  of  Algal  Systems  in  Waste  Treatment- 
Phosphorus  as  a  Growth  Limiting  Factor, 
W72-04788  5D 

ZABLATZKY,  HERMAN  R. 

Discussion    of    'Toxic    Effects    of    Ammonia 

Nitrogen  in  High  Rate  Digestion', 

W72-05016  5D 

ZACEK,  K. 

Virological   Surveys   of  the   Presence   of   En- 
teroviruses in  Waste   Water:    I.   Incidence   of 
Polio- viruses  in  Prague  at  the  End  of  1963  and 
in  1969,  (In  Czech), 
W72-05226  5B 

ZDRAZILEK,  J. 

Virological   Surveys   of   the   Presence   of   En- 
teroviruses in   Waste  Water:   I.   Incidence  of 
Polio-viruses  in  Prague  at  the  End  of  1963  and 
in  1969,  (In  Czech), 
W72-05226  5B 

ZIEGLER,  J.  H. 

Accumulations  of  Certain  Pesticides  in  Adipose 

Tissues  and  Performance  of  Angus,  Hereford, 

and    Holstein    Steers    Fed    Apple    Processing 

Wastes, 

W72-04992  5D 

ZILLIOUX,  E.  J. 

Advances  in  the  Continuous  Culture  of  Plank- 
tonic  Copepods, 
W72-04900  5A 

ZINDEL,  H.  C. 

Dried  Poultry  Waste  as  a  Protein  Source  for 

Feedlot  Cattle, 

W72-05064  5E 

Early  Experiments  at  Michigan  State  Universi- 
ty Involving  the  Use  of  Chicken  Manure, 
W72-05059  5E 

Economics  of  Dried  Poultry  Waste  (DPW)  as  a 

Feed  Ingredient  or  a  Fertilizer, 

W72-05060  5E 

Feeding  Dehydrated   Poultry   Waste   to  Dairy 

Cows, 

W72-05061  5E 


PA-21 


'•'■■. 


'•■■■''■■ 
;-<*/.•  ■:■ 


ORGANIZATIONAL  INDEX 


RDEEN  UNIV.  (SCOTLAND).  DEPT.  OF 
ANY. 

Mcuticular  Wax  in  the  Stomatal  Antechamber 
Sitka  Spruce  and  Its  Effects  on  the  Diffu- 
id  of  Water  Vapour  and  Carbon  Dioxide, 
72-05241  2D 

DEMIA  R.S.R.,  BUCHAREST  (RUMANIA). 

TTUTUL  DE  BIOLOGIE. 

i  The  Importance  of  Temporary  Pools  and 

eir  Protection,  (In  Rumanian), 

72-05278  21 

DEMY  OF  AGRICULTURAL  SCIENCES, 
IA  ZAGORA  (BULGARIA).  EXPERIMENT 
ITON  OF  IRRIGATED  AGRICULTURE. 

crofertilizing  with  Mo   of  Irrigated   Alfalfa 
own  on  Cinnamon  Forest  Soil  in  South  Bul- 
•ia  (In  Bulgarian), 
72-05174  3F 

DEMY  OF  NATURAL  SCIENCES  OF 
ADELPHIA,  PA. 

tula:  An  Account  of  the  History  and 
velopment  of  the  Lago  Di  Monterosi,  Lati- 
I  Italy:  VIII.  The  Fossil  Flora  and  Fauna 
ther  Than  Siliceous  Fossils,  Pollen,  and 
ironomid  Head  Capsules), 
'2-05207  5C 

DEMIYA  NAUK  URSR,  KIEV.  INSTYTUT 
LOGII. 

cation  of  Pelecus  cultratus  Schools  in  the 

uthern  Bug  and  Dnieper  Rivers, 

72-05271  21 

LADDE  UNIV.  (AUSTRALIA).  DEPT.  OF 
*NY. 

:hen  Populations  on  Arid  Soil  Crusts  Around 
eep  Watering  Places  in  South  Australia, 
72-04790  21 

OJET-GENERAL  CORP.,  EL  MONTE, 

IF. 

xiliary    Sewage    Storage    System    for   Tem- 

rarily  Storing  Sewage, 

'2-05022  5D 

0JET  NUCLEAR  SYSTEMS  CORP., 
MMENTO,  CALIF. 

uctural  Measurements  With  Holographic  In- 

ferometry, 

'2-04865  8A 

■CULTURAL  RESEARCH  COUNCIL, 
KYSTWYTH  (WALES).  WELSH  PLANT 
EDING  STATION. 

e  Variability  of  Seedling  Drought  Tolerance 
Some   Cocksfoot   (Dactylis   glomerata   L.) 
rieties,  (In  Rumanian), 
'2-05187  3F 

ICULTURAL  RESEARCH  SERVICE, 
rSVILLE,  MD.  FIELD  CROPS  AND 
UL  PRODUCTS  RESEARCH  BRANCH. 

feet  of  Growth  Regulator  and  Anti-Trans- 
ant  Chemicals  on   Water  Requirement  and 
owth    Components    of    Alfalfa    (Medicago 
iva  L.), 
'2-05232  3F 

ICULTURAL  RESEARCH  SERVICE, 
rSVILLE,  MD.  SOn.  AND  WATER 
SERVATION  RESEARCH  DIV. 

osphate  Equilibria  on  Stream  Sediment  and 

il  in  a  Watershed  Draining  an  Agricultural 

gion, 

'2-04774  5C 


AGRICULTURAL  RESEARCH  SERVICE,  BIG 
SPRING,  TEX.  SOIL  AND  WATER 
CONSERVATION  RESEARCH  DIV. 

Survival  and  Growth  of  Cotton  Plants  Damaged 

by  Windblown  Sand, 

W72-04918  3F 

AGRICULTURAL  RESEARCH  SERVICE, 
KTMBERLY,  IDAHO.  SNAKE  RIVER 
RESEARCH  CENTER. 

Plant  Water  Potential  Gradients  Measured  in 

the  Field  by  Freezing  Point, 

W72-05239  3F 

AGRICULTURAL  RESEARCH  SERVICE, 
LOGAN,  UTAH.  PLANT  SCIENCE  RESEARCH 
DIV. 

Limits  on  Western  Range  Forage  Production: 

Water  or  Man, 

W72-05230  4A 

AGRICULTURAL  RESEARCH  SERVICE, 
PHOENTX,  ARIZ. 

Critical-Depth  Flumes  for  Determining  Flow  in 

Canals  and  Natural  Channels, 

W72-04871  8B 

AGRICULTURAL  RESEARCH  SERVICE, 
PROSSER,  WASH.  SOU.  AND  WATER 
CONSERVATION  RESEARCH  DIV. 

Phosphorus  Fertilization  of  Hops, 

W72-05148  5B 

AGRICULTURAL  RESEARCH  SERVICE, 
RALEIGH,  N.C. 

Effect  of  Water  Table  Depth  and  Flooding  on 

Yield  of  Millet, 

W72-05124  2G 

AGRICULTURAL  RESEARCH  SERVICE, 
RIESEI,,  TEX.  SOIL  AND  WATER  RESEARCH 
DIV. 

Hymo,    A   Problem-Oriented   Computer   Lan- 
guage for  Building  Hydrologic  Models, 
W72-05028  7C 

AGRICULTURAL  RESEARCH  SERVICE, 
RIVERSIDE,  CALIF.  SALINITY  LAB. 

In  Situ  Measurement  of  Soil  and  Plant  Leaf 

Water  Potential, 

W72-05136  2D 

AGRICULTURAL  RESEARCH  SERVICE, 
WESLACO,  TEX.  SOIL  AND  WATER 
CONSERVATION  RESEARCH  DIV. 

Water  Stress  and  Stem  Radial  Contraction  of 
Cotton  Plants  (Gossypium  hirsutum  L.)  Under 
Field  Conditions, 
W72-04961  3F 

AGRICULTURAL  RESEARCH  SERVICE, 
WOOSTER,  OHIO.  SOIL  AND  WATER 
CONSERVATION  RESEARCH  DIV. 

Soil    Moisture    Content,    Tilth,    and    Soybean 

Response     with     Surface     and      Subsurface 

Drainage, 

W72-05145  2G 

AGRICULTURAL  RESEARCH  STATION, 
LEETON  (AUSTRALIA). 

Effect  of  Gypsum  and  Drought  Stress  on  Maize 
(Zea  mays  L.):   I.  Growth,  Light  Absorption 
and  Yield, 
W72-05188  3F 

AGRICULTURAL  UNTV.,  WAGENINGEN 
(NETHERLANDS).  LAB.  OF  MICROBIOLOGY. 

Some  Characteristics  of  Arthrobacters  from  a 

Dairy  Waste  Activated  Sludge, 

W72-05103  5B 


AEN  SHAMS  UNIV.,  CAIRO  (EGYPT). 

The  Water  Outlay  by  Eichhornia  crassipes  and 
Observations  on  the  Plant  Chemical  Control, 
W72-05247  4A 

AIN  SHAMS  UNIV.,  CAIRO  (EGYPT).  DEPT.  OF 
SOD^S. 

The  Influence  of  Soil  Moisture  on  Phosphorus 
Uptake   by   Corn   and   on   the   Efficiency   of 
Added  Superphosphate, 
W72-05217  3F 

AKADEMTYA  NAUK  SSSR,  LENINGRAD. 
INSTTTUT  EVOLYUTSIONNOI  FIZIOLOGH  I 
BIOKHTMH. 

Modelling  of  Populations  and  Communities  of 
Aquatic  Animals  on  Digital  Computers  (In  Rus- 
sian), 
W72-05175  2H 

AKADEMTYA  NAUK  SSSR,  MOSCOW. 
INSTrrUT  BIOLOGU  VNUTRENNYKH  VOD. 

Caspian  Fauna  in  the  Black  Sea  (Beyond  the 
Limits  of  Freshwater  Regions),  (In  Russian), 
W72-05162  2L 

AKADEMTYA  NAUK  SSSR,  MOSCOW. 
INSTTTUT  OKEANOLOGH. 

An  Active  Method  for  Correcting  the  Frequen- 
cy Response  of  the  Temperature  Sensors  of 
Oceanological  Instruments, 
W72-04749  7B 

AKADEMTYA  NAUK  URSR,  KIEV.  INSTYTUT 
BOTANIKI. 

Utilization  of  Algae  Culture  for  Purification  of 
Wastes  of  Wool-Washing  Installations  in  Ex- 
perimental Biological  Ponds,  (In  Russian), 
W72-05125  5D 

ALAND  CENTRAL  HOSPITAL  MARIEHAMN 
(FINLAND). 

Human  Exposure  to  Mercury  from  Goosander 

Eggs  Containing  Methyl  Mercury, 

W72-05114  5C 

ALASKA  UNTV.,  COLLEGE.  INST.  OF  MARINE 
SCD3NCES. 

Effect  of  Upwelling,  Mixing,  and  High  Primary 
Productivity  on  C02  Concentrations  in  Surface 
Waters  of  the  Bering  Sea, 
W72-05038  2K 

ALIGARH  MUSLIM  UNIV.  (INDIA).  DEPT.  OF 
ZOOLOGY. 

Primary  Production  in  a  Tropical  Fish  Pond  at 

Aligarh,  India, 

W72-05000  5C 

Water,  Nitrogen  and  Phosphorus  in  Freshwater 

Plankton, 

W72-05009  5C 

Nutrient  Regeneration  From  Dead  Freshwater 

Plankton, 

W72-05219  5C 

ALLIS-CHALMERS  CORP.,  YORK,  PA. 

Reversible  Pump/Turbines  for  Raccoon  Moun- 
tain, 
W72-04874  8C 

AMERICAN  STANDARD  INC.,  NEW 
BRUNSWICK,  NJ. 

An  Empirical  Method  for  Determining  the  Con- 
centration of  Solids  in  Suspension, 
W7204731  5  A 


OR-1 


ORGANIZATIONAL  INDEX 
AMSTERDAM  UNIV.  (NETHERLANDS).  INST.  OF  TAXONOMIC  ZOOLOGY. 


AMSTERDAM  UNIV.  (NETHERLANDS).  INST. 
OF  TAXONOMIC  ZOOLOGY. 

Research  on  the  Level  of  Chlorinity  of  the  In- 
terstitial Water  in  the  Bed  of  the  Slack  River, 
(In  Dutch), 
W72-05211  2L 

ARIZONA  STATE  UNIV.,  TEMPE.  COLL.  OF 
ENGINEERING  SCD3NCES. 

Survival  of  Coliform   Bacteria  in  Wastewater 

Treatment  Lagoons, 

W72-04976  5D 

ARIZONA  STATE  UNIV.,  TEMPE.  DEPT.  OF 
ZOOLOGY. 

Some  Aspects  of  Biology  of  the  Longfin  Dace, 
a  Cyprinid  Fish  Characteristic  of  Streams  in  the 
Sonoran  Desert, 
W72-04723  21 

Effects  of  Salinity  on  the  Survival  and  Growth 

of    Pre-Smolt    Coho    Salmon    (Oncorhynchus 

kisutch), 

W72-04775  81 

Influence  of  Rate  of  Feeding  and  Body  Weight 
on  Protein  Metabolism  of  Bluegill  Sunfish, 
W72-05262  21 

ARIZONA  UNIV.,  TUCSON. 

Space-Time  Sampling  of  Ecological  Systems, 
W72-04779  6A 

Some  Crustacean  Zooplankton  of  the  Noatak 

River  Area,  Northern  Alaska, 

W72-05166  2H 

ARIZONA  UNIV.,  TUCSON.  DEPT.  OF 
WATERSHED  MANAGEMENT. 

Understanding  a  Watershed  from  the  Biological 

Viewpoint, 

W72-04955  4D 

ARIZONA  UNIV.,  TUCSON.  ENVIRONMENTAL 
RESEARCH  LAB. 

The  Effect  of  Relative  Humidity  on  Growth, 
Yield,  and  Water  Consumption  of  Bean  Plants, 
W72-04926  3F 

ARMY  COASTAL  ENGINEERING  RESEARCH 
CENTER,  WASHINGTON,  D.C. 

On  the  Generation  of  Long  Waves, 
W72-05039  2E 


AUBURN  UNIV.,  ALA. 

Nutrient  Removal  by  Waterhyacinth, 
W72-04776 


5C 


AUBURN  UNIV.,  ALA.  DEPT.  OF  CIVIL 
ENGINEERING. 

Interaction  of  Water  Uptake  and  Root  Distribu- 
tion, 
W72-05242  3F 

BATTELLE  MEMORIAL  INST.,  RICHLAND, 
WASH. 

Chondrococcus  columnaris  Disease  of  Fishes: 
Influence  of  Columbia  River  Fish  Ladders, 
W72-04959  5B 

BECK  (R.  W.)  AND  ASSOCIATES,  DENVER, 
COLO. 

Research    on    Dry-Type    Cooling    Towers    for 
Thermal  Electric  Generation:  Part  I, 
W72-04829  5D 

BELL  TELEPHONE  LABS.,  INC.,  MURRAY 
HILL,  N.J.;  AND  BELL  TELEPHONE  LABS., 
INC.,  WHIPPANY,  N.J. 

Laser     Holography     and     Interferometry     in 

Materials  Research, 

W72-04873  7B 


BERGEN  COUNTY  SEWER  AUTHORITY, 
LITTLE  FERRY,  N.J. 

Discussion    of    'Toxic    Effects    of    Ammonia 

Nitrogen  in  High  Rate  Digestion', 

W72-05016  5D 

BONN  UNIV.  (WEST  GERMANY). 
PHARMAKOGNOSTISCHES  INSTITUT. 

Annual   Changes   in   Osmotic  Conditions   and 
Carbohydrate    Contents    in    East-Afghanistan 
Trees  I.  Quercus  Balout  Griffith,  (In  German), 
W72-05260  21 

BONN  UNIV.  (WEST  GERMANY). 
ZOOLOGICAL  INST. 

Comparative  Studies  of  Peptone  Degradation 
and  the  Correlated  Population  of  Ciliates  in 
Models  of  Flowing  and  Stagnant  Water, 
W72-04909  5C 

BORDEAUX  (FRANCE). 

Bordeaux:  Study  of  Atmospheric  Pollution  on 

the  Built-Up  Area, 

W72-04923  5B 

BOSTON  COLL.,  CHESTNUT  HILL,  MASS. 

Community  Decision  Behavior:  The  Culture  of 

Planning, 

W72-04760  6A 

BOSTON  INDUSTRIAL  MISSION, 

CAMBRIDGE.  MASS. 

Periolous   Links   Between   Economic   Growth, 
Justice      and      Ecology:      A      Challenge      for 
Economic  Planners, 
W72-04956  6B 

BRIGHMAN  YOUNG  UNIV.,  PROVO,  UTAH. 

Age  and  Length- Weight  Composition  of  a  Mud 

Lake  Carp  Sample, 

W72-05173  2H 

BRISTOL  UNIV.  (ENGLAND).  DEPT.  OF 
ZOOLOGY. 

The   Decline  of  a  Roach  Rutilus  Rutilus  (L.) 

Population  in  Chew  Valley  Lake, 

W72-04706  2H 

BRITISH  COLUMBIA  DEPT.  OF  RECREATION 
AND  CONSERVATION,  VICTORIA.  FISH  AND 
WILDLIFE  BRANCH. 

A  Technique  for  Enumerating  Kokanee  Salmon 

(Oncorhynchus  nerka)  Fry  Migrating  Through 

Streams,    with    an    Appendix    for    Processing 

Catch  Data  by  IBM  360  Fortran  IV.  Computer 

Programs, 

W72-04752  7C 

BRITISH  COLUMBIA  UNIV.,  VANCOUVER. 
INST.  OF  ANIMAL  RESOURCES  AND 
ECOLOGY. 

A  Core  Sampler  for  Semi-Fluid  Substrates, 
W72-05008  7B 

BUREAU  OF  COMMERCIAL  FISHERIES, 
GULF  BREEZE,  FLA.  ESTUARINE  PESTICDDE 
LAB. 

Energy       Budgets       of       Four       Ponds       in 

Northwestern  Florida, 

W72-04907  2D 

BUREAU  OF  COMMERCIAL  FISHERIES, 
SEATTLE,  WASH.  SEATTLE  BIOLOGICAL 
LAB. 

Emigration  of  Juvenile  Salmon  and  Trout  from 

Brownlee  Reservoir,  1963-65, 

W72-04767  2H 

Distribution  and  Movement  of  Juvenile  Salmon 

in  Brownlee  Reservoir,  1962-65, 

W72-04768  2H 


Migration  of  Juvenile  Salmon  and  Trout 
Brownlee  Reservoir,  1962-65, 

W72-04771 

BUREAU  OF  COMMERCUL  FISHERDiS,  S' 
PETERSBURG  BEACH,  FLA.  BIOLOGICAL 
LAB. 

Mollusks  and  Benthic  Environments  in 
sborough  Bay,  Florida, 

W72-04772 

BUREAU  OF  MINES,  BARTLESVILLE,  OKI 
BARTLESVTLLE  PETROLEUM  RESEARCH 
CENTER. 

Solubility  of  Barium  and  Strontium  Sulfau 
Strong  Electrolyte  Solutions, 
W72-04793 

BUREAU  OF  OUTDOOR  RECREATION, 
WASHINGTON,  D.C. 

The   Role   of   Recreation   and   Enviroruni 
Quality  in  Water  Management, 
W72-04894 

BUREAU  OF  RECLAMATION,  DENVER, 
COLO. 

Hydrometeorology    in    Precipitation    Mac 

ment, 

W72-04866 

Experimental      Cationic      Asphalt      Emu] 

Grouting, 

W72-04869 

BUREAU  OF  RECLAMATION,  WASHINGTl 
D.C. 

Partial  Solutions-The  Outlook, 
W72-04890 

BUREAU  OF  SPORT  FISHERIES  AND 
WTLDLD7E,  KEARNEYSVILLE,  W.  VA. 

Oxytetracycline  Residues  in  Different  Tis 
of  Trout, 

W72-04928 

Oxytetracycline  Toxicity  to  Trout, 
W72-04931 

Oxytetracycline    Sensitivity   of    Selected 

Pathogens, 

W72-04932 

Oxytetracycline  in  Fish  Culture:  A  Review, 
W72-04933 

BUREAU  OF  SPORT  FISHERDZS  AND 
WDLDLD7E,  LAUREL,  MD.  PATUXENT 
WILDLIFE  RESEARCH  CENTER. 

Semiquantitative  Determination 

Polychlorinated   Biphenyls   in  Tissue   San 
by  Thin  Layer  Chromatography, 
W72-04946 

BUREAU  OF  SPORT  FISHERIES  AND 
WILDLD7E,  LONGVIEW,  WASH. 
SALMON-CULTURAL  LAB. 

The  Abernathy  Salmon  Diet, 
W72-04728 

BUREAU  OF  SPORT  FISHERIES  AND 
WILDLD7E,  SEATTLE,  WASH. 

Oxytetracycline   Efficacy  as  a  Treatment 
Furunculosis  in  Coho  Salmon. 
W72-04929 

BUREAU  OF  SPORT  FISHERIES  AND 
WTLDLD7E,  WASHINGTON,  D.C. 

Expanded  Program  for  Pesticide  Monitorii 
Fish, 

W72-04740 


OR-2 


ORGANIZATIONAL  INDEX 

COLORADO  UNIV.,  BOULDER.  DEPT.  OF  CHEMICAL  ENGINEERING. 


REAU  OF  SPORT  FISHERIES  AND 
LDLIFE,  WASHINGTON,  D.C.  DIV.  OF 
HER V  RESEARCH. 

liology  of  the  Crayfish  Orconectes  causeyi  and 

ts  Use  for  Control  of  Aquatic  Weeds  in  Trout 

jjkes, 

Y72-04962  4A 

>rganochlonne   Insecticide  Residues  in  Fish- 
all  1969:  National  Pesticide  Monitoring  Pro- 
ram, 
/72-04982  5A 

REAU  OF  THE  BUDGET,  WASHINGTON, 
|  PROGRAM  EVALUATION. 

/ater    Resource    Investments    and    National 

loals, 

^72-04891  6B 

LGARY  UNIV.  (ALBERTA).  DEPT.  OF 
OOGY. 

,n  Improved  Dianthrimide  Technique  for  the 
letermination  of  Boron  in  River  Waters, 
^72-05109  5A 

LIFORNIA  UNIV.,  BERKELEY.  DEPT.  OF 
OGRAPHY. 

lorphogenesis  of  Granitic  Boulder  Slopes  in 

le  Mojave  Desert,  California, 

H2-04813  2J 

LIFORNIA  UNIV.,  BERKELEY.  DEPT.  OF 
KITARY  ENGINEERING. 

Jternatives  in  Water  Management, 

/72-04893  6B 

LIFORNIA  UNIV.,  BERKELEY.  SANITARY 
SINEERING  RESEARCH  LAB. 

kinetics  of  Algal  Systems  in  Waste  Treatment— 
.mmonia-Nitrogen  as  a  GrowthLimiting  Factor 
nd  Other  Pertinent  Topics, 
/72-04787  5D 

kinetics  of  Algal  Systems  in  Waste  Treatment— 
hosphorus  as  a  Growth  Limiting  Factor, 
/72-04788  5D 

kinetics  of  Algal  Systems  in  Waste  Treatment 

ield  Studies, 

/72-04789  5D 

LIFORNIA  UNIV.,  DAVIS.  DEPT.  OF  FOOD 
ENCE  AND  TECHNOLOGY. 

.nalysis     of     Coffee,     Tea     and     Artificially 

lavored    Drinks    Prepared    from    Mineralized 

Waters, 

/72-04782  7B 

LIFORNIA  UNIV.,  DAVIS.  DEPT.  OF 
OGRAPHY. 

Iredge-Tailing  Agriculture  on  the  Rio  Nechi, 

olombia, 

/72-05182  3F 

LIFORNIA  UNIV.,  DAVIS.  DEPT.  OF 
TER  SCIENCE  AND  ENGINEERING. 

he    Amelioration    of    Gley    and    Pseudogley 

oils, 

/72-04899  2G 

pecific     Conductance     Model     for  Natural 

Waters  and  Soil  Solutions  of  Limited  Salinity 

.evels, 

TO-05053  2G 

LIFORNIA  UNIV.,  DAVIS.  ECONOMIC 
SEARCH  SERVICE;  AND  CALIFORNIA 
IV.,  DAVIS.  DEPT.  OF  AGRICULTURAL 
GINEERING. 

dternative  Water  Policies  for  an  Arid  Region, 
V72-04892  6B 


CALIFORNIA  UNIV.,  LOS  ANGELES. 

The  Future  of  Western  Water  Development, 
W72-04879  6B 


CALIFORNIA  UNIV.,  RIVERSIDE. 

Dead  Bird  Disposal  by  Rendering, 
W72-05055 


5E 


CALD70RNIA  UNIV.,  RIVERSIDE.  DEPT.  OF 
PLANT  SCLENCES. 

Ecological  and   Physiological   Implications   of 

Greenbelt  Irrigation, 

W72-04898  6G 

CALEFORNIA  UNIV.,  SANTA  CRUZ. 

The    Environmental    Movement:    Ambiguities 

and  Meanings, 

W72-05021  6B 

CAMP,  DRESSER  AND  MCKEE,  BOSTON, 
MASS. 

Microstraining  Paper  Mill  Wastewater, 
W72-04996  5D 

CANADA  AGRICULTURAL  RESEARCH 
STATION,  SASKATOON  (SASKATCHEWAN). 

Relations  between  Water  Status,   Leaf  Tem- 
perature Stomatal  Aperture,  and  Productivity 
of  Some  Wheat  Varieties  (In  German), 
W72-05185  3F 

CANBERRA  COLL.  OF  ADVANCED 
EDUCATION  (AUSTRALIA). 

Causes  of  Spheroidal  Weathering, 

W72-04794  2J 

CARNEGIE-MELLON  UNIV.,  PITTSBURGH, 
PA.  DIV.  OF  SPONSORED  RESEARCH. 

Stochastic  Modeling  of  Temperature  and  Flow 

in  Rivers, 

W72-05030  2A 

CELOTEX  CORP.,  LANSING,  MICH. 

Disposal  of  Insulation  Board  Mill  Effluent  by 

Land  Irrigation, 

W72-05002  5D 

CENTER  FOR  ENVIRONMENTAL  STUDDZS, 
LONDON  (ENGLAND). 

Forecasting  Planning, 

W72-05082  6B 

CENTRAL  INLAND  FISHERIES  RESEARCH 
INST.,  CUTTACK  (INDIA).  FISHERIES 
RESEARCH  STATION. 

Studies  on  Bottom-Living  Diatoms  of  a  Fresh- 
water Fish  Pond, 
W72-05221  21 

CENTRAL  INST.  FOR  NUTRITION  AND  FOOD 
RESEARCH  TNO,  ZEIST  (NETHERLANDS). 

Characterization  of  Four  Major  Components  in 
a  Technical  Polychlorinated  Biphenyl  Mixture, 
W72-04730  5A 

CENTRAL  SEWAGE  TREATMENT  PLANT, 
BRNO  (CZECHOSLAVAKIA). 

Influence     of     Temperature     on     Anaerobic 

Digestion, 

W72-05010  5D 

CENTRE  D'OCEANOGRAPHTE,  MARSEILLE 
(FRANCE). 

Ecological  Conditions  Caused  by  Evaporation 

in  the  Ponds  of  Camargue, 

W72-05007  2D 

CENTRE  D'OCEANOGRAPHTE,  MARSEILLE 
(FRANCE).  STATION  MARINE  D'ENDOUME. 

Experimental   Study   of   the   Formation   of  a 
Population  on  Loose  Ground  from  Meroplank- 
tonic  Larvae,  (In  French), 
W72-05256  7B 


CESKOSLOVENSKA  AKADEMIE  VED,  BRNO. 
BOTANICKA  USTAV. 

Flooded  Meadow  Communities.  An  Analysis  of 

Productivity  in  a  Dry  Year, 

W72-05265  21 

CHANCELLOR  COLL.,  LLMBE  (MALAWI). 

The  Rate  of  Nutrient  Release  from  Grass  and 
Dung  Following  Immersion  in  Lake  Water, 
W72-05020  2H 

CHEMICAL  CONTROL  RESEARCH  INST, 
OTTAWA  (ONTARIO), 

DDT  in  Forest  Streams, 

W72-04719  5B 

CLEMSON  UNIV.,  S.C. 

The  Economic  Feasibility  of  Treating  Textile 

Wastes  in  Municipal  Systems, 

W72-04989  5D 

COASTAL  PLAINS  CENTER  FOR  MARINE 
DEVELOPMENT  SERVICES,  WILMINGTON, 
N.C. 

Bibliography  of  Products  Derived  from  Aquatic 

Organisms. 

W72-05086  5D 


Bibliography  of  Aquaculture. 
W72-05087 


5C 


COLORADO  COOPERATIVE  FISHERY  UNIT, 
FORT  COLLINS. 

Boom  Applicator  for  Aquatic  Herbicides, 

W72-04707  81 

COLORADO  STATE  UNIV.,  FORT  COLLINS. 

Political    and     Social    Accommodation:     The 
Political  Process  and  Environmental  Preserva- 
tion, 
W72-05083  6E 

COLORADO  STATE  UNIV.,  FORT  COLLINS. 
DEPT.  OF  CIVIL  ENGINEERING. 

Choking  and  Supercavitating  Valves, 
W72-04747  8C 

Precipitation    Data    and    Analysis-Volume    I, 
Venezuelan   International   Meteorological   and 
Hydrological  Experiment  (VIMHEX)  Hydrolo- 
gy Report, 
W72-05095  7C 

Streamflow,       Groundwater       and       Ground 
Response  Data-Volume  II,  Venezuelan  Inter- 
national Meteorological  and  Hydrological  Ex- 
periment (VIMHEX)  Hydrology  Report, 
W72-05096  7C 

COLORADO  STATE  UNIV.,  FORT  COLLINS. 
DEPT.  OF  GEOLOGY. 

Methods  of  Geologic  Evaluation  of  Pollution 

Potential  at  Mountain  Homesites, 

W72-04803  5B 

COLORADO  STATE  UNIV.,  FORT  COLLINS. 
DEPT.  OF  RADIOLOGY  AND  RADIATION 
BIOLOGY. 

210PoO2  Movement  in  a  Mountain  Watershed 

Soil, 

W72-04920  5B 

COLORADO  STATE  UNIV.,  FORT  COLLINS. 
ENVIRONMENTAL  RESOURCES  CENTER. 

Water  and  Western  Destiny:  From  Conflict  to 

Cooperation. 

W72-04878  6B 

COLORADO  UNIV.,  BOULDER.  DEPT.  OF 
CHEMICAL  ENGINEERING. 

The  Growth  of  Pores  in  Graphitized  Carbon 

Reacted  with  Carbon  Dioxide, 

W72-04704  5D 


OR-3 


COLORADO  UNIV. 


ORGANIZATIONAL  INDEX 
BOULDER.  DEPT.  OF  CIVIL  ENGINEERING. 


COLORADO  UNIV.,  BOULDER.  DEPT.  OF 
CIVIL  ENGINEERING. 

Trace  Element  Removals  in  Advanced  Waste- 
water Treatment  Processes, 
W72-04972  5D 

COMMITTEE  ON  PUBLIC  WORKS  (U.S. 
SENATE). 

Strategies  for  Control  of  Man-Made  Eutrophi- 

cation, 

W72-04734  5D 

COMMONWEALTH  SCIENTD7IC  AND 
INDUSTRIAL  RESEARCH  ORGANIZATION, 
CANBERRA  (AUSTRALIA).  DIV.  OF  LAND 
RESEARCH. 

Hydrodynamic      Dispersion      in      Aggregated 

Media:  1.  Theory, 

W72-05122  2G 

Gravity  Segregation  During  Miscible  Displace- 
ment Experiments, 
W72-05126  2G 

The  Analysis  of  Experiments  on  Hydrodynam- 
ic Dispersion, 
W72-05128  2G 

COMMONWEALTH  SCIENTIFIC  AND 
INDUSTRIAL  RESEARCH  ORGANIZATION, 
CANBERRA  (AUSTRALIA).  DIV.  OF  LAND 
RESEARCH  AND  REGIONAL  SURVEY. 

A   Physical  Analysis   of   Diurnal   Temperature 
Regimes  in  Clear  and  Turbid  Water  Layers:  A 
Problem  in  Rice  Culture, 
W72-05144  2D 

CONNECTICUT  AGRICULTURAL 
EXPERIMENT  STATION,  NEW  HAVEN. 

Carbon  Dioxide  Exchange  of  a  Tropical  Rain 

Forest:  Part  I, 

W72-05167  2B 

CONNECTICUT  AGRICULTURAL 
EXPERIMENT  STATION,  WINDSOR.  VALLEY 
LAB. 

Water  Stress  Gradients  in  Plants  and  Soil-Root 

Systems, 

W72-05139  2G 

CONNECTICUT  UNIV.,  STORRS.  DEPT.  OF 
AGRICULTURAL  ENGINEERING. 

Design  and  Operation  of  an  Extended  Aeration 

Plant, 

W72-04973  5D 

CONNECTICUT  UNIV.,  WEST  HARTFORD. 
SCHOOL  OF  LAW. 

Riparian  Water  Law.  A  Functional  Analysis, 
W72-05097  6E 

CORNELL  UNIV.,  ITHACA,  N.Y. 

Alternatives  for  the  Treatment  and  Disposal  of 

Animal  Wastes, 

W72-04937  5D 

Carbon  Dioxide  Exchange  of  a  Tropical  Rain 

Forest:  Part  II, 

W72-05168  2B 

CORNELL  UNIV.,  ITHACA,  N.Y.  DEPT.  OF 
AGRICULTURAL  ENGINEERING. 

Block  Drying  of  Chicken  Manure, 

W72-05054  5D 

Odors,  Gases  and  Particulate  Matter  from  High 
Density  Poultry  Management  Systems  as  They 
Relate  to  Air  Pollution, 
W72-05067  5B 

The  Quantitative  Determination  of  the  Odor 

Strength  of  Chicken  Manure, 

W72-05069  5A 


Gases  and  Odors  from  Undiluted  and  Diluted 

Chicken  Manure, 

W72-05071  5B 

CORNELL  UNTV.,  ITHACA,  N.Y.  DEPT.  OF 
FOOD  SCIENCE. 

The    Qualitative   Determination    of   the   Odor 

Quality  of  Chicken  Manure, 

W72-05068  5B 

Analyses  of  Gases  Encountered  in  a  Commer- 
cial Poultry  House, 
W72-O5O70  5A 


Particulate  Matter, 
W72-05072 

Soil  Filtration  to  Remove  Odors, 
W72-05073 


5A 


5D 


CORNELL  UNTV.,  ITHACA,  N.Y.  DEPT.  OF 
FOOD  SCIENCES. 

Odor  Controls  by  Chemical  Treatment, 
W72-05074  5D 

CORNELL  UNIV.,  ITHACA,  N.Y.  PESTICn>E 
RESIDUE  LAB. 

Rapid  Determination  of  Mercury  in  Fish, 
W72-04948  5A 

COUNCDL  FOR  SCEENTD7IC  AND  INDUSTRIAL 
RESEARCH,  PRETORIA  (SOUTH  AFRICA). 
NATIONAL  PHYSICAL  RESEARCH  LAB. 

Radiocarbon  in  Nature, 

W72-05110  7B 

CRANE  CO.,  KING  OF  PRUSSIA,  PA. 
COCHRANE  DIV. 

Micro  straining  of  Combined  Sewer  Overflows, 
W72-04971  5D 

DARTMOUTH  COLL.,  HANOVER,  N.H.  DEPT. 
OF  EARTH  SCIENCES. 

Equilibrium  Temperatures  of  Water  Surfaces 
as  Related  to  Air  Temperature  and  Solar  Radia- 
tion, 
W72-O5026  2B 

DELAWARE  UNIV.,  LEWES.  COLL.  OF 
MARINE  STUDD2S. 

Holding  and  Spawning  Delaware  Bay  Oysters 
(Crassostrea  virginica)  Out  of  Season:  H  Tem- 
perature    Requirements     for    Maturation     of 
Gonads, 
W72-04942  5C 

Chemical  Stimulants  Affecting  Larval  Settle- 
ment in  the  American  Oyster, 
W72-04943  5C 

DELAWARE  UNTV.,  NEWARK.  DEPT.  OF 
BIOLOGICAL  SCLENCES. 

Distribution  of   Blue-Green  Algal  Viruses  in 

Various  Types  of  Natural  Waters, 

W72-04736  5B 

DELTA  INST.  OF  HYDROBIOLOGICAL 
RESEARCH,  YERSEKE  (NETHERLANDS). 

Distribution    and    Ecology    of    the    Decapoda 
Reptantia  of  the  Estuarine  Area  of  the  Rivers 
Rhine,  Meuse,  and  Scheldt, 
W72-05220  2L 

DEPARTMENT  OF  AGRICULTURE  OF  NEW 
SOUTH  WALES,  LEETON  (AUSTRALIA). 
AGRICULTURAL  RESEARCH  STATION. 

Effect  of  Gypsum  and  Drought  Stresses  on 

Maize  (Zea  Mays  L.):  H.  Consumptive  Use  of 

Water, 

W72-04917  3F 


DEPARTMENT  OF  AGRICULTURE,  OTTAV 
(ONTARIO).  ENTOMOLOGY  RESEARCH  IN 

Spring  and  Early  Summer  Temperatures  i 

Shallow  Arctic  Pond, 

W72-05163 

DEPARTMENT  OF  AGRICULTURE,  OTTAV 
(ONTARIO).  PLANT  RESEARCH  INST. 

Concepts   of    Soil    Moisture   Availability 
Their  Effect  on  Soil  Moisture  Estimates  fro 
Meteorological  Budget, 
W72-05149 

DEPARTMENT  OF  AGRICULTURE,  SWIFT 
CURRENT  (SASKATCHEWAN).  RESEARCH 
STATION. 

Stand  Patterns  for  Alfalfa-Grass  Hay  Pro< 

tion  in  a  Dry  Climate, 

W72-05223 

DEPARTMENT  OF  AGRICULTURE, 

WESLACO,  TEX. 
Reflectance  and  Internal  Structure  of  Co 
Leaves,  Gossypium  Hirsutum  L., 
W72-05105 

DEPARTMENT  OF  ENERGY,  MINES  AND 
RESOURCES,  BURLINGTON  (ONTARIO). 
CANADA  CENTRE  FOR  INLAND  WATERS. 

Organic  Carbon  and  Nitrogen  in  the  Surf 
Sediments  of  Lakes  Ontario,  Erie  and  Huroi 
W72-O5O03 

DEPARTMENT  OF  MINES  AND  NATURAL 
RESOURCES,  WINNIPEG  (MANITOBA). 

Factors  Influencing  Scope  for  Activity  and 
tive    and    Standard    Metabolism    of    Rainl 
Trout  (Salmo  gairdneri), 
W72-04958 

DEPARTMENT  OF  NATURAL  RESOURCES, 
QUEBEC. 

Detection  of  a  Change  in  Runoff  by  an  An 
sis  of  Daily  Flows, 
W-72  04846 

DEPARTMENT  OF  SCIENTIFIC  AND 
INDUSTRIAL  RESEARCH.  LOWER  HUTT 
(NEW  ZEALAND).  SOIL  BUREAU. 

The     Available-Water    Capacities    of    Ni 

Auckland  Soils. 

W72-05234 

DESERET  TEST  CENTER,  FORT  DOUGLAS 
UTAH. 

Coliform  Aerosols  Emitted  by  Sewage  Tr 

ment  Plants, 

W72-04711 

DESERT  INST.,  ASHKHABAD  (USSR). 
Water  Balance  and  Regionalization  of  Drain 
in    the    Turkmen     SSR    (Vodnyy     balan 
rayonirovaniye  drenazha  v  Turkmenskoy  SS 
W72-04861 

DU  PONT  DE  NEMOURS  (E.  I.)  AND  CO., 
WILMINGTON,  DEL. 

Combined  High  Speed  Liquid  Chromatogra 
and  Bioassay  for  the  Evaluation  and  Anal 
of  an  Organophosphorus  Larvacide, 
W72-04997 

DURHAM  UNTV.  (ENGLAND).  DEPT.  OF 
BOTANY. 

The    Distribution    and    Net    Productivity 
Sublittoral         Populations         of         Attac 
Macrophytic  Algae  in  an  Estuary  on  the  At 
tic  Coast  of  Spain, 
W72-04766 


OR-4 


ORGANIZATIONAL  INDEX 

FRESHWATER  BIOLOGICAL  ASSOCIATION,  AMBLESIDE  (ENGLAND). 


'NATECH  CORP.,  CAMBRIDGE,  MASS. 

A  Survey  of  Alternate  Methods  for  Cooling 

Condenser  Discharge  Water,  Total  Community 

Considerations  in  the  Utilization  of  Rejected 

Heat, 

(V72-04830  5D 

DGENOESSISCHE  ANSTALT  FUER 
ASSERVERSORGUNG, 
WASSERREINIGUNG  UND 
IWAESSERSCHUTZ,  ZURICH 

V1TZERLAND). 

decontamination    of    Radioactively    Poisoned 
Vater  with  Peat  Filters,  (In  German), 
V72-05224  5G 

PASO  PRODUCTS  CO.,  ODESSA,  TEX. 

Multiple  Water  Reuse, 

V72-04994  5D 

ECTROCONSULT,  MILAN  (ITALY). 
Artificial  Recharge  of  Aquifers  (Alimentation 

\rtificieUe  des  Nappes), 

V72-05044  4B 

GINEERING-SCIENCE,  INC.,  TEXAS, 
STIN. 

Analytical   Parameters   of   Petrochemical   and 

lefinery  Wastewaters, 

V72-05014  5D 

VIRONMENTAL  HEALTH  CENTER, 
TAW  A  (ONTARIO).  PUBLIC  HEALTH 
GINEERING  DIV. 

lydrogen     Isotope     Ratios     in     a     Recycling 

iystem, 

V72-04967  5D 

VIRONMENTAL  PROTECTION  AGENCY, 
STON,  MASS.  DIV.  OF  WATER  HYGIENE. 

["race  Elements  and  Compounds  in  Waters, 
V72-04969  5F 

VIRONMENTAL  PROTECTION  AGENCY, 
MCINNATI,  OHIO.  WATER  QUALITY 
FICE. 

'ersistence  of  Pesticides  in  River  Water, 
V72-04922  5B 

^ost  of  Reclamation  and  Mine  Drainage  Abate- 

nent-Elkins  Demonstration  Project, 

V72-05146  5G 

VIRONMENTAL  PROTECTION  AGENCY, 
NVER,  COLO.  WATER  QUALITY  OFFICE. 

rhe  Impact  of  Various  Heavy  Metals  on  the 

Aquatic  Environment, 

V72-04792  5B 

VIRONMENTAL  PROTECTION  AGENCY, 
kNASSAS,  VA.  ADVANCED  WASTE 
EATMENT  RESEARCH  LAB. 

Nitrification   and   Denitrification   in   Activated 

Sludge  Systems, 

V72-05019  5D 

VIRONMENTAL  PROTECTION  AGENCY, 
N  FRANCISCO,  CALIF.  WATER  QUALITY 
FICE. 

Vater  Quality  Office. 

V72-04791  5C 

VIRONMENTAL  PROTECTION  AGENCY, 
kSHINGTON,  D.C.  DIV.  OF  WATER 
GIENE. 

fhe  Home  Groundwater  Supply  Picture  as  We 

See  It, 

^72-04950  5F 


ENVIRONMENTAL  PROTECTION  AGENCY, 
WHEELING,  W.  VA. 

Salty  Ground  Water  and  Meteoric  Flushing  of 
Contaminated  Aquifers  in  West  Virginia, 
W72-04801  5B 

ENVIRONMENTAL  REPORTER 
FOUNDATION,  ALBUQUERQUE,  N.  MEX. 

Environmental  Policy:  Public  Participation  and 

the  Open  Information  System, 

W72-05132  6E 

FACULTES  CATHOLIQUES  DE  LILLE 
(FRANCE).  LAB.  OF  MARINE  BIOLOGY. 

Effect    of    2    Molluscicides    (Bayluscide    and 
Frescon)  on  Fresh- Water  Mussels:  Dreissena 
polymorpha  Pallas, 
W72-05249  5C 

FEDERAL  WATER  POLLUTION  CONTROL 
ADMINISTRATION,  WASHINGTON,  D.C. 

Ecology   of   Juvenile   Tarpon   and   Effects   of 
Dieldrin  on  Two  Associated  Species, 
W72-04927  5C 

FEDERAL  WATER  QUALITY 
ADMINISTRATION,  EDISON,  N.J.  WATER 
QUALITY  LAB. 

Oil  Spill  Containment  Systems. 

W72-04826  5G 

FEDERATION  OF  ROCKY  MOUNTAIN 

STATES,  INC.,  DENVER,  COLO. 

Making  Water  Resources  Planning  Relevant, 

W72-04881  6B 

FISH  CULTURE  RESEARCH  STATION,  DOR 
(ISRAEL). 

Studies  on  Carp  Nutrition:  III.  Experiments  on 
the  Affect  on  Fish  Yield  of  Dietary  Protein 
Source  and  Concentration, 
W72-05266  21 

FISH  CULTURE  RESEARCH  TRAINING  INST., 
MALACCA  (MALAYSIA). 

Proximate    Composition    of    Freshwater    Fish 
Grass  Carp,  Puntius  Gonionotus  and  Tilapia, 
W72-05102  21 

FISHERIES  RESEARCH  BOARD  OF  CANADA, 
HALIFAX  (NOVA  SCOTIA).  HALIFAX  LAB. 

Pigmentation  of  Brook  Trout  (Salvelinus  fon- 
tinalis)  by  Feeding  Dried  Crustacean  Waste, 
W72-04756  21 

FISHERIES  RESEARCH  BOARD  OF  CANADA, 
NANAIMO  (BRITISH  COLUMBIA). 
BIOLOGICAL  STATION. 

A  Hypothesis  of  Alternation  of  Age  of  Return 
in    Successive   Generations   of   Skeena   River 
Sockeye  Salmon  (Oncorhynchus  nerka), 
W72-04755  21 

Photosynthetic     Properties     and     Growth    of 
Photosynthetic  Sulfur  Bacteria  in  Lakes, 
W72-05085  5C 

FISHERIES  RESEARCH  BOARD  OF  CANADA, 
VANCOUVER  (BRITISH  COLUMBIA). 
VANCOUVER  LAB. 

Effects  of  Sodium  Chloride  on  Outgrowth  and 
Toxin    Production    of    Clostridium    botulinum 
Type  E  in  cod  Homogenates, 
W72-04737  5C 


FISHERIES  RESEARCH  BOARD  OF  CANADA, 
WINNIPEG  (MANITOBA).  FRESHWATER 
INST. 

Seasonal  Calorific  Values  of  Freshwater 
Zooplankton,  as  Determined  with  a  Phillipson 
Bomb  Calorimeter  Modified  for  Small  Samples, 
W72-04912  2H 

FLA.  DEP.  NATL.  RES.  MAR.  RES.  LAB.,  ST. 
PETERSBURG. 

Thermal  Addition  Studies  of  the  Crystal  River 

Stream  Electric  Station, 

W72-05201  5C 

FLORIDA  UNTV.,  GAINESVILLE.  DEPT.  OF 
CHEMISTRY. 

Potassium  Fluoride  -  A  Reference  Standard  for 

Fluoride  Ion  Activity, 

W72-04741  5  A 

FOOD  AND  AGRICULTURE  ORGANIZATION 
OF  THE  UNITED  NATIONS,  MEXICO  CITY. 

Contribution  of  Young  Fish  to  Total  Production 
of  Fish  in  the  River  Thames  Near  Reading, 
W72-04721  21 

FOOD  AND  DRUG  ADMINISTRATION, 
CINCINNATI,  OHIO. 

Collaborative  Study  of  a  Method  for  Multiple 
Chlorinated  Pesticide  Residues  in  Fish, 
W72-04947  5A 

FOOD  AND  DRUG  ADMINISTRATION, 
WASHINGTON,  D.C.  DIV.  OF 
MICROBIOLOGY. 

Detection  of  Clostridium  Botulinum  Type  E  in 

Smoked  Fish, 

W72-04745  5A 

FOREST  SERVICE  (USDA),  DURHAM,  N.H. 
NORTHEASTERN  FOREST  EXPERIMENT 
STATION. 

Effect  of  Elimination  of  Vegetation  on  Stream 

Water  Quantity  and  Quality, 

W72-05076  3B 

Forest  Transpiration  Reduction  by  Clearcutting 

and  Chemical  Treatment, 

W72-05077  2D 

Changes    in    Snowmelt    Runoff    After    Forest 
Clearing  on  a  New  England  Watershed, 
W72-05078  4A 

Spatial  Variation  of  Net  Radiation,  Albedo  and 

Surface  Temperature  of  Forests, 

W72-05079  2D 


New  Landmark  in  the  White  Mountains, 
W72-05080 


2A 


FOREST  SERVICE  (USDA),  SYRACUSE,  N.Y. 

Annual  Soil  Moisture-Temperature  Patterns  as 

Influenced  by  Irrigation, 

W72-05137  2G 

FREIBURG  UNIV.  (WEST  GERMANY). 
BICHEMISCHES  INSTITUT. 

Energy  Production  in  Anaerobic  Organisms, 
W72-05018  5D 

FRESHWATER  BIOLOGICAL  ASSOCIATION, 
AMBLESIDE  (ENGLAND). 

Life  Histories  and  Drifting  of  Three  Species  of 

Limnephilidae  (Trichoptera), 

W72-04714  5A 

An  Artificial  Alteration  of  the  Seasonal  Cycle 
of  the  Plankton  Diatom  Melosira  Italica  Subsp 
Subarctica  in  an  English  Lake, 
W72-04765  5C 


OR-5 


ORGANIZATIONAL  INDEX 
FRESHWATER  BIOLOGICAL  ASSOCIATION,  AMBLESIDE  (ENGLAND). 


The    Distances   Travelled    by    Drifting   Inver- 
tebrates in  a  Lake  District  Stream, 
W72-05274  21 

FRESHWATER  BIOLOGICAL  ASSOCIATION, 
AMBLESIDE  (SWEDEN). 

Vertical  Distribution  of  Some  Ciliated  Protozoa 

in  Two  Freshwater  Sediments, 

W72-04718  5C 

FRESHWATER  BIOLOGICAL  ASSOCIATION, 
WAREHAM  (ENGLAND).  RIVER  LAB. 

The  Food  of  the  Grayling  Thymallus  thymallus 
(L.)  of  the  River  Lugg.,  Herefordshire, 
W72-04712  21 

GEOLOGICAL  SURVEY,  AUSTIN,  TEX. 

Records  of  Wells,  Drillers'  Logs,  and  Chemical 
Analysis  of  Ground  Water  in  Galveston  Coun- 
ty, Texas  1952-1970, 
W72-04795  4B 

Relation  of  Ponded  Floodwater  from  Hurricane 
Beulah  to  Ground  Water  in  Kleberg,  Kenedy, 
and  Willacy  Counties,  Texas, 
W72-04796  2F 

GEOLOGICAL  SURVEY,  BISMARCK,  N.  DAK. 

Thermal  Study  of  the  Missouri  River  in  North 

Dakota  Using  Infrared  Imagery, 

W72-04824  5B 

GEOLOGICAL  SURVEY,  BOISE,  IDAHO. 

Ground-Water  Levels  in  Idaho,  1971. 
W72-04819  4B 

Ground-Water  Pumpage  from  the  Snake  Plain 

Aquifer,  Southeastern  Idaho. 

W72-04820  4B 

GEOLOGICAL  SURVEY,  CHARLESTON,  W. 
VA.  WATER  RESOURCES  DIV. 

Records  of  Wells,  Springs,  and  Test  Borings, 
Chemical  Analyses  of  Water,  Sediment 
Analyses,  Standard  Streamflow  Data  Summa- 
ries, and  Selected  Drillers'  Logs  From  The  Lit- 
tle Kanawha  River  Basin  in  West  Virginia, 
W72-04841  7C 

GEOLOGICAL  SURVEY,  COLUMBUS,  OHIO. 

Floods  of  July  4-8,  1969  in  North-Central  Ohio, 
W72-04852  2E 

GEOLOGICAL  SURVEY, DENVER,  COLO. 

Determination  of  Tritium  in  Water  by  the  U.S. 
Geological  Survey,  Denver,  Colorado, 
W72-04842  5A 

Hydrologic    Data    for    the    San    Luis    Valley, 

Colorado, 

W72-05025  7C 

GEOLOGICAL  SURVEY,  LITTLE  ROCK,  ARK. 
WATER  RESOURCES  DIV. 

Hydrologic  Data  for  Horseshoe  Lake,  Arkan- 
sas, and  Vicinity, 
W72-04822  7C 

GEOLOGICAL  SURVEY,  MADISON,  WIS. 

Floods  on  Yahara  River,  Lake  Kegonsa  Dam  to 
County  Line,  Dane  County,  Wisconsin, 
W72-04815  4A 

GEOLOGICAL  SURVEY,  MADISON,  WIS. 
WATER  RESOURCES  DIV. 

Water   Resources   Data   for  Wisconsin,    1969: 
Part   I.   Surface   Water   Records,   and   Part   2. 
Water  Quality  Records. 
W72-05094  7C 


GEOLOGICAL  SURVEY,  MENLO  PARK, 
CALIF.  WATER  RESOURCES  DIV. 

Water  Chemistry  of  the  Santa  Clara  Valley, 

California, 

W72-04835  2K 

Descriptions     and     Chemical     Analyses     for 
Selected  Wells  in  the  Dos  Palos-Kettleman  City 
area,  San  Joaquin  Valley,  California, 
W72-04843  2K 

GEOLOGICAL  SURVEY,  MIAMI,  FLA.  WATER 
RESOURCES  DIV. 

Organochlorine  Insecticide  Residues  in  Ever- 
glades National  Park  and  Loxahatchee  National 
Wildlife  Refuge,  Florida, 
W72-04799  5B 

GEOLOGICAL  SURVEY,  MINEOLA,  N.Y. 

Catalog  of  Recharge  Basins  on  Long  Island, 

N.Y. ,  In  1969, 

W72-04833  4A 

GEOLOGICAL  SURVEY,  PARKVILLE,  MD. 
WATER  RESOURCES  DIV. 

Progress  Report  on  the  Analog  Model  Study  of 
the  Magothy  Aquifer  in  the  Annapolis,  Mary- 
land Area. 
W72-04840  4B 

GEOLOGICAL  SURVEY,  SACRAMENTO, 
CALIF. 

Estimated  Subsidence  in  the  Raymond  Basin, 
Los  Angeles  County,  California,  for  a  Postu- 
lated Water-Level  Lowering,  1970-2020, 
W72-04823  4B 

GEOLOGICAL  SURVEY,  TACOMA,  WASH. 

Municipal,  Industrial,  and  Irrigation  Water  Use 

in  Washington,  1970, 

W72-04816  6D 

GEOLOGICAL  SURVEY,  WASHINGTON,  D.C. 

A    Flood-Frequency    Relation    Based    on    Re- 
gional Record  Maxima, 


W72-04797 


2E 


Hydrology     of      Hungry      Horse      Reservoir, 

Northwestern  Montana, 

W72-04821  4A 

Application  of  Galerkin's  Procedure  to  Aquifer 

Analysis, 

W72-05032  2F 

GEORGIA  UNIV.,  ATHENS.  SCHOOL  OF 
FOREST  RESOURCES. 

Comments  on   the  Catchment   Experiment  to 
Determine  Vegetal  Effects  on  Water  Yield, 
W72-04954  3B 

GHANA  FISH  DEPT.,  AKOSOMBO. 

Age,  Growth  and  Condition  of  Black  Crappie, 
Pomoxis  nigromaculatus  (Le  Sueur),  in  Lewis 
and  Clark  Lake,  South  Dakota,  1954  to  1967, 
W72-05264  2H 

GHENT  RIJKSUNIVERSITEIT  (BELGIUM). 
ASTRONOMICAL  OBSERVATORY  AND 
SEMINAR  OF  THE  THEORY  OF 
PROBABILITIES  AND  MATHEMATICAL 
STATISTICS. 

A  Truncated  Square-Root-Normal  Distribution 

Applied   to   Monthly   Precipitation   Totals   for 

Ghent  (Belgium), 

W72-05048  2B 


GHENT  RUKSUNTVERSITEIT  (BELGIUM). 
GEOLOGISCH  INSTTTUUT. 

Resistivity  Soundings  in  the  Condroz  (BeUpi 
With  Schlumberger  and  Dipole  Arrays;  A| 
cation  to  Limestone  Aquifer  Evaluation, 
W72-04850 

GLASGOW  UNIV.  (SCOTLAND).  DEPT.  OF 
PHYSIOLOGY. 

Natural  Hybrids  of  the  African  Cichlid  Fit 
Tilapia  spirlurus  nigra  and  T.  leucosticta 
Case  of  Hybrid  Introgression, 

W72-05270 

GOSUDARSTVENNYI 
NAUCHNO-ISSLEDVATELSKH  INSTITUT 
OZERNOGO  I  RECHNOGO  RYBNOGO 
KHOZYAISTVA,  LENINGRAD  (USSR). 
An   Analysis  of  the   Fauna  of  Humic  Li 
With  Respect  to  Their  Typology,  (In  Russia: 
W72-05206 

GREATER  MANASSAS  SANITARY  DISTRIC 
PRINCE  WILLIAM  COUNTY,  VA. 

Phosphorus  Removal  by  Luxury  Uptake, 
W72-0501 1 

GREATER  PEORIA  SANITARY  AND  SEWA< 
DISPOSAL  DISTRICT,  ILL. 

Redesigning    Existing    Facilities    to    Incn 
Hydraulic  and  Organic  Loading, 
W72-05004 

GRENOBLE  UNIV.  (FRANCE). 
LABORATOHtES  DE  MECANIQUE  DES 
FLUIDES. 

Problems  Raised  by  the  Application 
Stochastic  Relations  to  Hydrologic  Varia 
and  Means  of  Their  Solution  (Problemes  l 
leves  par  1'  application  des  relat 
stochastiques  aux  variables  hydrologique: 
moyens  de  les  resoudre), 
W72-04847 

GULF  GENERAL  ATOMIC,  INC.,  SAN  DIEG 
CALIF. 

Evaluation  Criteria  for  Granular  Activated  l 
bons, 

W72-04977 

HARVARD-MIT  JOLNT  CENTER  FOR  URB^ 
STUDIES,  CAMBRIDGE,  MASS. 

Planning  for  People,  Not  Buildings, 

W72-05133 

HARVARD  UNIV.,  CAMBRIDGE,  MASS. 
CENTER  FOR  POPULATION  STUDIES. 

Algebraic  Technological  Function  from  a  Si 

lation  Model, 

W72-05034 

HARVARD  UNIV.,  CAMBRIDGE,  MASS.  DE 
OF  GEOLOGICAL  SCDZNCES. 

Geochemical     Mass     Balance    Among    Li 
sphere,  Hydrosphere,  and  Atmosphere. 
W72-04814 

HARVARD  UNTV  '..  CAMBRIDGE,  MASS.  Dr 
OF  ENGINEERING  AND  APPLIED  PHYSICS 

Application  of  Stream  Order  Numbers  to 

Merrimack  River  Basin, 

W72-05036 

HAWAII  STATE  DEPT.  OF  PLANNING  AND 
ECONOMIC  DEVELOPMENT.  HONOLL  LI 

Information  Requirement  for  Socio-Ecolo| 

Models, 

W72-05119 


OR-6 


•       -     .' 

■•:•,..■■■•'■ 


ORGANIZATIONAL  INDEX 

JOHNS  HOPKINS  UNIV.,  BALTIMORE,  MD.  CHESAPEAKE  BAY 


All  UNIV.,  HONOLULU.  DEPT.  OF 
LOGY. 

>logic    Observations   on   an   Estuarine    En- 

jnment  at  Fanning  Atoll, 

2-05213  2L 

»EW  UNIV.,  REHOVOTH  (ISRAEL).  DEPT. 
ML  SCLENCE. 

ction  Micrographs  of  Lake  Kinneret  Sedi- 

nls. 

2-04810  2J 

IEW  UNIV.,  REHOVOTH  (ISRAEL). 
JLTY  OF  AGRICULTURE. 

ects  of  Soil  Moisture  Stress  on  Two  Varie- 
;  of  Upland  Cotton  in  Israel:  I.  The  Coastal 
in  Region, 
2-05179  3F 

,CHI  LTD.,  TOKYO  (JAPAN).  HITACHI 

KS. 

gle-Stage,    500    M    High-Head    Reversible 

mp-Turbines  and  Generator-Motors  for  Nu- 

ppara  Power  Station, 

2-04867  8C 

:ld   Test    Results    on    Diagonal-Flow    Type 
versible  Pump-Turbines  and  Generator-Mo- 
s  for  Takane  No.  1  Power  Station, 
'2-04868  8C 

SE,  WASHINGTON,  D.C. 

National  Policy  for  Western  Water  Develop- 

nt, 

72-04895  6B 

L  UNIV.  (ENGLAND).  DEPT.  OF  BOTANY. 

ygen    Diffusion    from    the    Roots    of    Rice 
own  Under  Non-Waterlogged  Conditions, 

72-05245  3F 

ROBIOLOGICAL  RESEARCH  STATION, 
IRAS  (INDIA). 

allow    Aquatic    Biotopes    as    Limnological 

idels, 

72-05023  5C 

HO  UNIV.,  MOSCOW.  WATER 
DURCES  RESEARCH  INST. 

fects  of  Siltation  and  Coarser  Sediments  on 
stribution  and  Abundance  of  Stream-Inhabit- 
l  Insects, 
72-05024  5C 

NOIS  STATE  GEOLOGICAL  SURVEY, 

ANA. 

irmdalian    Lake    Deposits    and    Faunas    in 

arthern  Illinois, 

72-04834  2H 

INOIS  STATE  UNIV.,  NORMAL.  DEPT.  OF 
LOGICAL  SCIENCE. 

atural  Hybridization  and  Reproductive  Ecolo- 
of  Two  Toad  Species  in  a  Disturbed  En- 
ronment, 
72-05117  21 

INOIS  UNIV.,  URBANA;  AND  IOWA  STATE 
V.,  AMES;  AND  NORTH  CAROLINA 
TE  UNIV.,  RALEIGH. 

lie  Formation   of   Nitrate   from    Ammonium 

itrogen  in  Soils:  IV.  Use  of  the  Delay  and 

aximum  Rate  Phases  for  Making  Quantitative 

redictions, 

'72-05120  5B 

INOIS  UNIV.,  URBANA.  DEPT.  OF 

rANY. 

ecovery  of  Photosynthesis  in  Sunflower  After 
Period  of  Low  Leaf  Water  Potential, 
'72-05243  21 


ILLINOIS  UNIV.,  URBANA.  DEPT.  OF 
METALLURGY  AND  MINING  ENGINEERING. 

Statistical  Geometry  of  Porous  Media, 
W72-04783  2G 

INDIAN  AGRICULTURAL  RESEARCH  EMST., 
NEW  DELHI. 

Agricultural  Research:  Progress,  Problems  and 

Prospects, 

W72-05184  3F 

INDIAN  INST.  OF  TECH.,  KHARAGPUR. 

Effects  of  Depth  of  Submergence,  Fertilization 
and    Cultivation   on   Water   Requirement   and 
Yield  of  Rice, 
W72-05190  3F 

INDIANA  UNIV.,  BLOOMINGTON.  DEPT.  OF 
POLITICAL  SCIENCE. 

Environmental     Policy     in     a     Hypertrophic 

Society, 

W72-04938  6B 

INSTITUT  NATIONAL  DE  LA  RECHERCHE 
AGRONOMIQUE:  149,  RUE  DE  GRENELLE, 
PARIS-7. 

Annales  D'Hydrobiologie. 
W72-05251 

INSTITUT  ROYAL  DES  SCIENCES 
NATURELLES  DE  BELGIQUE,  BRUSSELS. 

Limnological    Studies    in    Belgium:    VI.    The 
Meanders  of  the  Durme  River  at  Hamme  (East 
Flanders  Province), 
W72-05210  5  A 

Mollusca  and  Cladocera  of  the  'Ven  Gorigem- 

berg',    Dystrophic    Marshes    of   the    Campine 

Limbourgeoise, 

W72-05212  2L 

Limnological    Studies    in    Belgium:    VII.   Two 
Ponds  at  Notmeir  (Anvers  Province).  A.  En- 
vironmental Study, 
W72-05214  5C 

Limnological    Studies    in    Belgium:    VII.    Two 
Ponds     at     Notmeir    (Anvers     Province):     B. 
Phytoplanktonic    Considerations.    C.    Conclu- 
sions, 
W72-05215  5C 

INSTITUTE  OF  BIOLOGY  OF  THE  SOUTHERN 
SEAS,  SEVASTOPOL  (USSR). 

Strontium-90,  Strontium  and  Calcium  in  some 

Aquatic  Organisms  from  the  Sea  of  Okhotsk, 

(In  Russian), 

W72-04999  5A 

Quantitative  Characterization  of  the  Means  of 
Strontium-90  Intake  into  the  Body  of  Gas- 
tropods, (In  Russian), 

W72-05227  5A 

INSTITUTE  OF  MEDICAL  PARASITOLOGY 
AND  TROPICAL  MEDICINE,  MOSCOW 

(USSR). 

Characteristics  of  the  Epidemiology  of  Diphyl- 
lobothriasis  in  Some  Lake  Areas  in  Buryatia, 
(In  Russian), 
W72-05225  5C 

INSTITUTO  DE  INVESTIGACIONES 
PESQUERAS,  CADIZ  (SPAIN). 

Phytoplankton  and  Hydrography  of  the  Bay  of 

Cadiz  in  1969,  (In  Spanish), 

W72-05254  5A 

A  Contribution  to  the  Knowledge  of  Reproduc- 
tion    in     the     Oyster,     Crassostrea    angulata 
(LMK.),  in  the  Estuary  of  the  Guadalquivir,  (In 
Spanish), 
W72-05257  2L 


INSTITUTO  DE  PESQUISAS  DA  MARINHA, 
RIO  DE  JANEIRO  (BRAZIL). 

Biological  Observations  on  Sardinella  aurita:  A. 
Stomach  Contents  (In  Portuguese), 
W72-05193  21 

INSTITUTO  DI  ZOOLOGIA.  ROME  UNIV. 
(ITALY). 

Ianula:     An    Account    of    the    History    and 
Development  of  the  Lago  Di  Monterosi,  Lati- 
um,  Italy:  IV.  Present  Ecological  Conditions  in 
the  Lake, 
W72-05208  5C 

INSTITUTUL  AGRONOMIC,  BUCHAREST 
(RUMANIA). 

A  Study  of  the  Influence  of  Nitrogen  and 
Phosphorus  Fertilizers  on  the  Corn  Grown  on 
the  Alluvial  Soils  of  the  Danube  Flooded  Area, 
W72-05116  2G 

A  Study  of  the  Variation  of  Water  Level  and 

Mineralization   of   the   Ground   Water   in    the 

Danube  Drainage  Area  'Boianu-Sticlenau'  (In 

Rumanian), 

W72-05169  5C 

INTERNATIONAL  LAND  DEVELOPMENT 
CONSULTANTS,  ARNHEM  (NETHERLANDS). 

The   Tana   Irrigation   Scheme:    An   Integrated 

Development  Project, 

W72-05252  3F 

INTERNATIONAL  PACIFIC  SALMON 
FISHERIES  COMMISSION,  CULTUS  LAKE 
(BRITISH  COLUMBIA). 

Toxicity    and    Oxygen    Demand    of    Decaying 

Bark, 

W72-04957  5C 

IOWA  AGRICULTURAL  EXPERIMENT 
STATION,  AMES. 

Farm  Animal-Waste  Management, 

W72-04908  5G 

IOWA  STATE  UNIV.,  AMES.  DEPT.  OF 
AGRONOMY. 

Special  Meteorological  Data  Needs  for  Agricul- 
ture, 
W72-05183  2B 

IOWA  STATE  UNIV.,  AMES.  DEPT.  OF  CIVIL 
ENGINEERING. 

Advanced   Organics   Removal   by   Pulsed   Ad- 
sorption Beds, 
W72-05005  5D 

IOWA  UNIV.,  IOWA  CITY.  STATE  HYGIENIC 
LAB. 

Dieldrin  Levels  in  Fish  From  Iowa  Streams, 

W72-04739  5A 

Chlorinated   Hydrocarbon   Pesticides   in   Iowa 

Rivers, 

W72-04753  5B 

JACKSONVILLE,  ARK. 

Biological      Treatment      of      Chlorophenolic 

Wastes. 

W72-04825  5D 

JOHN  HOPKINS  UNIV.,  BALTIMORE,  MD. 
CHESAPEAKE  BAY  INST. 

Results  of  a  Field  Study  Using  the  3-Axis  Dop- 

pler  Shift  Current  Meter, 

W72-04817  2L 

JOHNS  HOPKINS  UNIV.,  BALTIMORE,  MD. 
CHESAPEAKE  BAY  INST. 

The  Chesapeake  Bay  Institute  Wave  Follower- 
Part  II, 
W72-04818  7B 


OR-7 


ORGANIZATIONAL  INDEX 
JOHNS  HOPKINS  UNIV.,  BALTIMORE,  MD.  CHESAPEAKE  BAY 


''■•     ■■"■ 
■■■••••■■ 

w 


Volumetric,  Areal,  and  Tidal  Statistics  of  The 
Chesapeake  Bay  Estuary  and  Its  Tributaries, 
W72-04838  2L 

JOHNS  HOPKINS  UNIV.,  BALTIMORE,  MD. 
DEPT.  OF  GEOGRAPHY  AND 
ENVHtONMENTAL  ENGINEERING. 

Effects  of  Carbonate  and  Magnesium  on  Calci- 
um Phosphate  Precipitation, 
W72-04949  5D 

JOHNS  HOPKINS  UNIV.,  BALTIMORE,  MD. 
SCHOOL  OF  HYGD2NE  AND  PUBLIC  HEALTH. 

Amoebic  Cysticidal  Properties  of  Halogens  in 

Water, 

W72-04746  5F 

JOHNS-MANVILLE  CORP.,  NEW  YORK. 

Waste  Water  Treatment  Phosphate  Removal  by 

Iron  Oxide, 

W72-05041  5D 

KANSAS  CITY  DEPT.  OF  WATER  AND 
POLLUTION  CONTROL,  MO. 

Polymers  in  the  Filtration  of  Raw  Sludge, 
W72-04968  5D 

KANSAS  STATE  GEOLOGICAL  SURVEY, 
LAWRENCE. 

Effects  of  Urbanization  on  Storm  Water  Ru- 
noff Quality:  A  Limited  Experiment,  Naismith 
Ditch,  Lawrence,  Kansas, 
W72-05035  4C 

KANSAS  UNIV.,  LAWRENCE.  DEPT.  OF 
GEOGRAPHY. 

Cluster   Analysis   of  Non-Insect   Macro-inver- 
tebrates of  the  Upper  Potomac  River, 
W72-05134  5C 

KANSAS  UNIV.,  LAWRENCE.  DEPT.  OF 
MECHANICS  AND  AEROSPACE 
ENGINEERING. 

Runoff  from  Impervious  Surfaces, 

W72-04844  4C 

KANSAS  WATER  RESOURCES  RESEARCH 
INST.,  MANHATTAN. 

Numerical   Modeling  of  Unsaturated  Ground- 
water Flow  Including  Effects  of  Evapotrans- 
piration, 
W72-05089  2G 

KARLOVA  UNIVERSITA, 
(CZECHOSLOVAKIA).  LAB.  OF 
ICHTHYLOGY. 

Growth    of    Chondrostoma    nasus    (Linnaeus, 
1758)  in  Dunajec  and  Raba  of  the  Upper  Vistu- 
la River  System, 
W72-05263  21 

KEMPAS  DEVON  ESTATE,  MALACCA 
(MALAYSIA). 

Preliminary    Studies    on    the    Composition    of 

Major  Ions  of  Some  Fish  Ponds  of  Malacca  in 

Malaysia, 

W72-05107  2H 

KENT  UNIV.,  CANTERBURY  (ENGLAND). 
FACULTY  OF  SOCIAL  SCIENCES. 

Urban  Social  Theory  and  Research, 
W72-05121  6B 

KENTUCKY  UNIV.,  LEXINGTON.  DEPT.  OF 
AGRONOMY. 

Influence  of  No-Tillage  on  Soil  Moisture, 
W72-05155  2G 

OR-8 


KIEL  UNIV.  (WEST  GERMANY).  INSTTTUT 
FUER  PFLANZENERNAEHRUNG  UND 
BODENKUNDE. 

Contributions  to  the  Genesis  and  Classification 
of  Marsh  Soils:  II.  On  the  Sulphur  Metabolism 
of  Muds  and  Salt  Marshes,  (In  German), 
W72-04924  2G 

KISHAU  DAM  PLANNING  DIV.,  DEHRA  DUN 
(INDIA). 

Peaking-Station  Layouts  on  Himalayan  Rivers, 
W72-04875  4A 

KYOTO  UNTV.  (JAPAN).  FACULTY  OF 
SCIENCE. 

Social  Behaviour  and  Production  of  Ayu-Fish 
in  the  River  Ukawa  Between   1955  and  1969, 
with  Reference  to  the  Stability  of  its  Territori- 
ality (In  Japanese), 
W72-05176  21 

KYOTO  UNTV.  (JAPAN).  RESEARCH  INST. 
FOR  FOOD  SCD2NCE. 

Microbiological  Studies  on  Nigrogen  Cycle  in 

Aquatic   Environments:   I.   Effect  of  Oxygen 

Tension     on     Microflora     and     Balance     of 

Nitrogeneous  Compounds  in  the  Experimental 

Aquarium. 

W72-05164  5C 

LAGOS  UNIV.  (NIGERIA).  SCHOOL  OF 
BIOLOGICAL  SCD2NCE. 

The  Food  and  Feeding  Habits  of  Tilapia  Spe- 
cies in  the  Lagos  Lagoon, 
W72-04705  2L 

LEAGUE  OF  WOMEN  VOTERS, 
WASHINGTON,  D.C. 

Improving  the   Planning  Process-Establishing 

Values, 

W72-04888  6B 

LIMNOLOGICHESKH  INSTITUT,  HUCUTSK 

(USSR). 
Seasonal  Meteorological  Conditions  in  the  Re- 
gion   of    the     Bratsk    Reservoir    (Sezonnyye 
meteorologicheskiye   usloviya   v   rayone   Brat- 
skogo  vodokhranilishcha), 
W72-04854  2H 

Formation    of    Phytoplankton    in    the    Bratsk 
Reservoir  (Formirovaniye  fitoplanktona  Brat- 
skogo  vodokhranilishcha), 
W72-04855  5C 

Aquatic   Bacteria   in   the  Bratsk   Reservoir  in 

1965     (Bakterioplankton  Bratskogo     vodok- 
hranilishcha v  1965  g.), 

W72-04856  2H 

Fish  Population  and  Distribution  in  the  Oka 
River  Section  of  the  Bratsk  Reservoir  (Raz- 
meshcheniye   i    chislennost'    ryb   v   Okinskoy 
chasti  Bratskogo  vodokhranilishcha), 
W72-04858  2H 

LITTLETON  RESEARCH  AND  ENGINEERING 
CORP.,  MASS. 

An    Engineering-Economic    Study    of   Cooling 

Pond  Performance. 

W72-04831  5D 

LIVERPOOL  UNIV.  (ENGLAND).  DEPT.  OF 
CIVIL  ENGINEERING. 

Flow  Over  Rounded  Spillways, 

W72-04809  8B 

LOUISIANA  STATE  UNIV.,  BATON  ROUGE. 
COASTAL  STUDD2S  INST. 

Wind  Stress  Criteria  in  Eolian  Sand  Transport, 
W72-05037  2J 


LOUVAIN  UNTV.  (BELGIUM). 

The  Effect  of  Water  Activity  on  Ion  Excha 

Selectivity  in  Clays, 

W72-05135 

LUND  UNTV.  (SWEDEN).  LEHNOLOGICAL 
INST. 

Primary  Production  and  Chlorophyll  a  Con 
of  Nanoplankton  in  a  Eu trophic  Lake, 
W72-04717 

MAINE  UNTV.,  ORONO.  DEPT.  OF  CML 
ENGINEERING. 

Abatement    of     Pollution     From     a     Poi 

Processing  Plant, 

W72-05006 

MAINE  UNTV.,  WALPOLE.  DXA  C.  DARLINC 
CENTER  FOR  PESEARCH,  TEACHING  ANI 
SERVICE. 

Setting  of  the  American  Oyster  Related  to 
vironmental  Factors  and  Larval  Behavior, 
W72-04941 

MANHATTAN  COLL.,  BRONX,  N.Y. 
ENVHtONMENTAL  ENGINEERING  AND 
SCD2NCE  PROGRAM. 

Recurrence  Relations  for  First  Order  Seqi 
tial  Reactions  in  Natural  Waters, 
W72-05027 

MARINE  DEPT.,  WELLINGTON  (NEW 
ZEALAND).  FISHERIES  RESEARCH  DIV. 

The  Annual  Temperature  Regime  of  a  Si 

Stream  in  New  Zealand, 

W72-04987 

MARINE  LAB.,  ABERDEEN  (SCOTLAND). 

Studies    on    Tellina    Tenuis    Da    Costa: 
Aspects  of  General  Biology  and  Energy  Flo 
W72-05112 

MARYLAND  UNIV.,  COLLEGE  PARK.  DEP- 
OF  ZOOLOGY. 

Moisture  as  a  Factor  Influencing  the  Distr 
lion  of  Two  Species  of  Terrestrial  Salao 
ders, 
W72-05154 

MARYLAND  UNIV.,  LA  VALE.  NATURAL 
RESOURCES  INST. 

Histological  Comparisons  of  the  Adrenal-O 
cal  Cells  of  Hatchery  and  Wild  Landlocked 
Ian  tic  Salmon  ( Sal  mo  salar), 
W72-04960 

MARYLAND  UNIV.,  PRINCE  FREDERICK. 
NATURAL  RESOURCES  INST. 

Photographic    Method    for    Surveying    C 

Populations, 

W72-04750 

MARYLAND  UNIV.,  SOLOMONS.  NATURA1 
RESOURCES  INST. 

Daylight     Incubator     Estimates     of     Prin 
Production  in  the  Mouth  of  the  Patuxent  Ri 
Maryland, 
W72-04904 

MASSACHUSETTS  INST.  OF  TECH., 
CAMBRIDGE.  RALPH  M.  PARSONS  LAB.  F( 
WATER  RESOURCES  AND 
HYDRODYNAMICS. 

A   Modular  Distributed  Model  of  Catchn 

Dynamics, 

W72-04896 

Evaluation  of  Radar  and  Raingage  Systems 

Flood  Forecasting, 

W72-04966 


ORGANIZATIONAL  INDEX 


NATIONAL  MARINE  FISHERIES  SERVICE,  SEATTLE,  WASH. 


SSACHUSETTS  UNIV.,  AMHERST.  WATER 
iOURCES  RESEARCH  CENTER. 

Computerized  Educational  Program  for  the 
pplication  of  the   Management   Sciences   to 
ater  Resource  Management, 
72-05088  7C 

le  Mill  River  and  Its  Floodplain  in  Northamp- 
n  and  Williamsburg,  Mass.:  A  Study  of  the 
iscular  Plant  Flora,  Vegetation,  and  the 
esence  of  the  Bacterial  Family  Pseudomona- 
ceae  in  Relation  to  Patterns  of  Land  Us  e, 
72-05092  5C 

l-PLANCK-INSTITUT  FUER  LIMNOLOGIE 
'LOEN  (WEST  GERMANY). 

ology  of  Freshwater  Fishes   in   Amazonia: 
Esent    State     of    Knowledge     and     Future 
ablems,  (In  German), 
72-05277  21 

BOURNE  UNIV.  (AUSTRALIA).  DEPT.  OF 
GRAPHY. 

e  Disappearing  Mitchell  Dekta, 

tt-05156  4D 

CALF  AND  EDDY,  INC.,  BOSTON,  MASS. 
ICs  of  Cultural  Eutrophication  and  Its  Con- 
1.  Part  I-Cultural  Changes, 
2-04769  5C 

EOROLOGISCHER  DTENST  DER 
rSCHEN  DEMOKRATISCHEN  REPUBLIK, 
.IN.  FORSCHUNGSINSTrrUT  FUER 
ROMETEOROLOGIE. 

ne  Results  of  Hydromteorological  Research 
irk  Carried  Out  in  The  Experimental  Basins 
the    Meteorological    Service    of    German 
nocratic  Republic, 
2-05046  2A 

II  UNIV.,  OXFORD,  OHIO.  DEPT.  OF 
LOGY;  AND  MIAMI  UNIV.,  OXFORD, 
I.  DEPT.  OF  PHYSIOLOGY. 

aseasonal  Changes   in   Caloric   Content  of 

ne  Freshwater  Invertebrates, 

2-04722  21 

IIGAN  STATE  UNIV.,  EAST  LANSING. 
CULTURAL  EXPERIMENT  STATION. 

ltry  Pollution:  Research  Results, 

2-05058  5E 

IIGAN  STATE  UNIV.,  EAST  LANSING, 
.  OF  AGRICULTURAL  ENGINEERING. 

ing  of   Poultry    Manure   in    a   Cage-Layer 

ise, 

!-05063  5E 

IGAN  STATE  UNIV.,  EAST  LANSING. 
OF  ANIMAL  HUSBANDRY. 

:d  Poultry  Waste  as  a  Protein  Source  for 

tllot  Cattle, 

1-05064  5E 

IGAN  STATE  UNIV.,  EAST  LANSING. 
OF  DAIRY  SCIENCE. 

ling  Dehydrated   Poultry   Waste   to   Dairy 


-05061 


5E 


IGAN  STATE  UNIV.,  EAST  LANSING. 
OF  FISHERIES  AND  WILDLIFE. 

Automatic  Brine  Shrimp  Feeder, 

-04751  7B 

IGAN  STATE  UNIV.,  EAST  LANSING. 
OF  POULTRY  SCIENCE. 

y  Experiments  at  Michigan  State  Universi- 
volving  the  Use  of  Chicken  Manure, 
-05059  5E 


Economics  of  Dried  Poultry  Waste  (DPW)  as  a 

Feed  Ingredient  or  a  Fertilizer, 

W72-05060  5£ 

The   Relationship   of  Drying  Temperature   to 
Total  Crude  Protein  in  Dried  Poultry  Waste, 
W72-05062  5E 

The    Metabolizeable    Energy    Value    of   Dried 

Poultry  Waste, 

W72-05065  5E 

The      Effects      of      Continually      Recycling 
Dehydrated  Poultry  Wastes  (DPW)  on  the  Per- 
formance of  SCWL  Laying  Hens  -  A  Prelimi- 
nary Report, 
W72-05066  5E 

MICHIGAN  UNIV.,  ANN  ARBOR. 

The    Importance    of   Ecological    Studies   as   a 

Basis  for  Land-Use  Planning, 

W72-04936  6B 

MINISTRY  OF  AGRICULTURE,  CAIRO 
(EGYPT). 

Effect  of  2-Chloro-Ethyltrimethyl-Ammonium 
Chloride    (CCC)    and    Urea    on    Shedding    of 
Young  Bolls  and  Yield  of  Cotton  Plants  Under 
Frequent  and  Infrequent  Irrigation, 
W72-05229  3F 

MINISTRY  OF  AGRICULTURE,  CAIRO 
(EGYPT).  VETERINARY  RESEARCH  INST. 

Utilization  of  Water  Hyacinth  as  an  Organic 

Manure  with  Special  Reference  to  Water-Borne 

Helminths, 

W72-05115  5F 

MINISTRY  OF  HEALTH,  TEL-AVIV  (ISRAEL). 
PUBLIC  HEALTH  LAB. 

A    Convenient    Method   for   Isolation   of   Sal- 

monellae  from  Sewage  and  Contaminated  Sea 

Water, 

W72-04919  5D 

MINISTRY  OF  WORKS,  WELLINGTON  (NEW 
ZEALAND).  WATER  AND  SOIL  DIV. 

Effects  of  Random  Data  Errors  on  the  Parame- 
ter Values  for  a  Conceptual  Model, 
W72-05029  7A 

MINNESOTA  UNIV.,  MINNEAPOLIS.  DEPT.  OF 
ECOLOGY  AND  BEHAVIORAL  BIOLOGY. 

Properties  of  Some  Natural  Waters  in  a  Tropi- 
cal Wet  Forest  of  Costa  Rica, 
W72-05194  2K 

MINNESOTA  UNIV.,  ST.  PAUL. 

Diel  Patterns  of  Aquatic  Invertebrate  Drift  in 

Streams  of  Northern  Utah, 

W72-05275  21 

MINNESOTA  UNIV.,  ST.  PAUL.  DEPT.  OF 
ENTOMOLOGY,  FISHERIES  AND  WILDLIFE. 

Survival  and  Hatching  of  Walleye  Eggs  at  Vari- 
ous Dissolved  Oxygen  Levels, 
W72-04935  5C 

MISSOURI  RIVER  BASIN  ANIMAL  WASTE 
MANAGEMENT,  KANSAS  CITY,  MO.  PILOT 
(STEERING)  TASK  GROUP. 

Feedlot  Waste  Management. 

W72-04965  5£ 

MONTANA  STATE  UNIV.,  BOZEMAN. 

Water  Resources  Development, 

W72-04880  6B 


MONTANA  UNIV.,  MISSOULA. 

Public  Participation  and  Environmental  Quali- 
ty, 
W72-04839  6A 


MORGAN  STATE  COLL.,  BALTIMORE,  MD. 
DEPT.  OF  BIOLOGY. 

Anatomical  Changes  in  the  Shoot  Tip  of  Wheat 

After  Exposure  to  Drought  Stress, 

W72-05153  3F 

MUSEE  NATIONAL,  BRUNOY  (FRANCE). 

Importance  of  the  Maximal  Hygroscopic  Point 
in  a  Factorial  Analysis  of  the  Biotope  of  Col- 
lembolans  (In  French), 
W72-05178  2G 

NAPLES  ZOOLOGICAL  STATION  (ITALY). 

Hydrographic  Research  Studies  of  Corona  Del 

Lago  Fusaro  (Naples),  (In  Italian), 

W72-05255  2L 

NASSAU  COUNTY  DEPT.  OF  PUBLIC  WORKS, 

N.  Y. 

Water     Conservation     by     Reclamation     and 

Recharge, 

W72-05140  5D 

NATAL  UNTV.,  PIETERMARTTZBURG  (SOUTH 
AFRICA). 

A   Note  on  inexpensive  Telemetry  of  River 

Sediment  Concentrations, 

W72-05049  7B 

NATIONAL  AGRICULTURAL  ADVISORY 
SERVICE,  ABERYSTWYTH  (WALES). 

An    Ecological    Study   of   the    Psychrotrophic 
(SIC)  (Psychrophilic)  Bacteria  of  Soil,  Water, 
Grass  and  Hay, 
W72-05158  5B 

NATIONAL  ENVIRONMENTAL  RESEARCH 
CENTER,  CINCINNATI,  OHIO.  ANALYTICAL 
QUALITY  CONTROL  LAB. 

Methods  for  Chemical  Analysis  of  Water  and 

Wastes,  1971. 

W72-04735  5A 

Determination  of  Nitrilotriacetic  Acid  by  High- 
Speed  Ion  Exchange  Chromatography 
W72-04901  5A 

NATIONAL  INST.  FOR  WATER  RESEARCH, 
PRETORIA  (SOUTH  AFRICA);  AND  COUNCIL 
FOR  SCIENTIFIC  AND  INDUSTRIAL 
RESEARCH  PRETORIA  (SOUTH  AFRICA). 

A  Colorimetric  Method  for  Ammonia  in  Natu- 
ral Waters, 
W72-04964  5A 

NATIONAL  INSTITUTE  FOR  WATER 
RESEARCH,  PRETORIA  (SOUTH  AFRICA). 

Anaerobic  Digestion  II.  The  Characterization 
and  Control  of  Anaerobic  Digestion 
W72-04995  5D 

NATIONAL  MARINE  FISHERIES  SERVICE, 
GALVESTON,  TEX.  BIOLOGICAL  LAB. 

Setting,  Growth  and  Mortality  of  Crassostrea 
virginica  in  a  Natural  Marsh  and  a  Marsh  Al- 
tered by  a  Housing  Development, 
W72-04940  5C 

NATIONAL  MARINE  FISHERD2S  SERVICE, 
OXFORD,  MD.  BIOLOGICAL  LAB. 

Percentage  of  Solids  and  Length-Weight  Rela- 
tionship of  the  Ocean  Quahog, 
W72-04744  2I 

A  Parasite  and  Disease  Survey  of  Connecticut 

Oysters, 

W72-04939  5C 

NATIONAL  MARINE  FISHERIES  SERVICE, 
SEATTLE,  WASH. 

Effects   of   Increased   Temperature    on    Cold- 

Water  Organisms, 

W72-04764  5C 


OR-9 


ORGANIZATIONAL  INDEX 
NATIONAL  MARINE  WATER  QUALITY  LAB.,  WEST  KINGSTON,  R.I. 


NATIONAL  MARINE  WATER  QUALITY  LAB., 
WEST  KINGSTON,  R.I. 

Removal  of  Trace  Metals  From  Marine  Culture 

Media, 

W72-04708  5A 

Histological  and  Hematological  Responses  of 

an  Estuarine  Teleost  to  Cadmium, 

W72-04709  5C 

Advances  in  the  Continuous  Culture  of  Plank- 
tonic  Copepods, 
W72-04900  5A 

NATIONAL  OCEAN  SURVEY,  WASHINGTON, 
D.C. 

Wire-Guided  Self-PropeUed  Water  Sampler. 
W72-05042  7B 

NATIONAL  VEGETABLE  RESEARCH 
STATION,  WELLESBOURNE  (ENGLAND). 

Breeding  of  Maize  for  Low  Rainfall  Areas  of 
Kenya:  I.  The  Reliability  of  Yield  of  Early  and 
Later  Maturing  Maizes, 
W72-04916  3F 


NATIONAL  WATER  COMMISSION, 
ARLINGTON,  VA. 

Administrative  Allocation  of  Water, 
W72-04786 


A  New  Look  at  National  Water  Policy, 
W72-04882 

Legal  Aspects  of  Water  Salvage, 
W72-05098 


6E 


6B 


6E 


Legal  Protection  of  Instream  Water  Values, 
W72-05099  6E 

Public    Access    Rights    in    Waters   and    Shore- 
lands, 
W72-05100  6E 

NATIONAL  WATER  RESOURCES 
ASSOCIATION,  WASHINGTON,  D.C. 

The    Third    Western    Interstate    Water    Con- 
ference of  Colorado  State  University, 
W72-04886  6B 

NATIONAL  WILDLIFE  FEDERATION, 
WASHINGTON,  D.C. 

Water  Resources  Planning, 

W72-04885  6B 

NAUCHNO-ISSLEDOVATELSKIIINSTITUT 

GIGIENY,  MOSCOW  (USSR). 

Water  Quality  of  the  Bratsk  Reservoir  During 
the  First  Years  of  Impoundment,  1962-64 
(Sanitarnoye  sostoyaniye  Bratskogo  vodok- 
hranilishcha  v  pervyye  gody  yego  zapolneniya 
(1962-1964  gg.)), 
W72-04860  5C 

NEBRASKA  UNIV.,  LINCOLN. 

Eutrophication  of  Small  Reservoirs  in  the  Great 

Plains, 

W72-04761  5C 

The  Effects  of  Electrokinetics  Upon  Incrusta- 
tion in  Water  Wells, 
W72-04870  8A 

NEBRASKA  UNIV.,  LINCOLN.  DEPT.  OF  CIVIL 
ENGINEERING;  AND  NEBRASKA  UNIV., 
LINCOLN.  DEPT.  OF  ZOOLOGY. 

Eutrophication  of  Small  Reservoirs  in  the  Great 

Plains, 

W72-04759  5C 


NEPTUNE  MICROFLOC,  INC.,  CORVALLIS, 
OREG. 

Recent  Experiences  in  Plant-Scale  Application 

of  the  Settling  Tube  Concept, 

W72-04991  5D 

NEW  MEXICO  STATE  UNIV.,  UNIVERSITY 
PARK.  WATER  RESOURCES  RESEARCH  ESST. 

The  Reuse  of  Water  in  Manufacturing:  An  Ex- 
planatory Economic  Model  with  Data  Analysis, 
W72-05093  3E 

NEW  MEXICO  UNIV.,  ALBUQUERQUE. 
PROGRAM  FOR  ADVANCED  STUDY  IN 
PUBLIC  SCUSNCE  POLICY  AND 
ADMINISTRATION. 

Environmental  Policy  and  Politics:  Value  and 

Power  Context, 

W72-04985  6B 

NEW  YORK  CITY  ENVIRONMENTAL 
PROTECTION  ADMINISTRATION.  DEPT.  OF 
WATER  RESOURCES. 

Toxic  Effects  of  Ammonia  Nitrogen  in  High- 
Rate  Digestion, 
W72-05015  5D 

NEW  YORK  UNIV.,  N.Y.  SCHOOL  OF 
ENGINEERING  AND  SCIENCE. 

Analysis  of  Turbulent  Pipe  Flow, 

W72-05050  8B 

NEWARK  STATE  COLL.,  UNION,  NJ. 

Glacial  Lake  Passaic:   Palynological  Evidence 
for  Draining  of  the  Great  Swamp  Stage, 
W72-05200  2H 

NEWCASTLE-UPON-TYNE  UNIV.  (ENGLAND). 

Ecology  and  Technology  in  Twentieth-Century 

Landscapes, 

W72-04980  6B 

NORTH  CAROLINA  STATE  UNIV.,  RALEIGH. 
DEPT.  OF  BIOLOGICAL  AND 
AGRICULTURAL  ENGINEERING;  AND 
NORTH  CAROLINA  STATE  UNIV.,  RALEIGH. 
DEPT.  OF  CIVIL  ENGINEERING. 

Algal-Bacterial    Symbiosis    for    Removal    and 
Conservation  of  Wastewater  Nutrients. 
W72-04983  5D 

NORTH  CAROLINA  UNIV.,  CHAPEL  HILL. 
SCHOOL  OF  PUBLIC  HEALTH. 

Ecology    and    Man,    The    Dilemma    of    Our 

Technological  Culture, 

W72-05084  6B 

NORTH  CAROLINA  UNIV.,  MOREHEAD  CITY. 
INST.  OF  MARINE  SCIENCE. 

A  Ten-Year  Study  of  Meroplankton  in  North 
Carolina    Estuaries:    Annual    Occurrence    of 
Some  Brachyuran  Developmental  Stages, 
W72-04903  2L 

NORTH  DAKOTA  STATE  UNIV.,  FARGO. 
DEPT.  OF  AGRICULTURAL  ENGINEERING 
AND  ANIMAL  SCIENCE. 

Handling  Livestock  Waste, 

W72-05057  5D 

NORTH  DAKOTA  STATE  UNIV.,  FARGO. 
DEPT.  OF  BACTERIOLOGY. 

Bacterial  Counts  of  a  Section  of  the  Red  River 

--Summer,  1970, 

W72-05056  5A 

NORTHEASTERN  WATER  HYGIENE  LAB., 
NARRAGANSETT,  R.I. 

The  Elimination  of  Bacteria  by  the  Northern 
Quahog:    Variability    in   the    Response   of   In- 


dividual   Animals    and    the    Developmen 

Criteria, 

W72-04944 

Seasonal  Factors  Relevant  to  Coliform  \j 

in  the  Northern  Quahaug, 

W72-04945 

OKLAHOMA  STATE  UNTV.,  STDLLWATER 
DEPT.  OF  BOTANY. 

Some  Further  Observations  on  Protein  1 
tions  Isolated  from  Wheat  Leaves  Subject! 
Moisture  Stress, 
W72-05106 

OKLAHOMA  STATE  UNTV.,  STILLWATER 
DEPT.  OF  CTVIL  ENGINEERING. 

Operational  Stability  of  the  Extended  Aer 
Process, 

W72-04784 

OKLAHOMA  STATE  UNIV.,  STILLWATER 
DEPT.  OF  ZOOLOGY. 

Some   Observations   on   the   Limnology 
Pond  Receiving  Animal  Wastes, 
W72-04773 

OLIN  CORP.,  NEW  HAVEN,  CONN. 

The   Analysis   of   Mercury   in   Urine,   B 

Water,  and  Air, 

W72-05113 

OREGON  STATE  UNTV.,  CORVALLIS.  DEI 
OF  CIVIL  ENGINEERING. 

A    New    Concept    in    Sample    Preserval 
Poisoning  and  Depoisoning, 
W72-05012 

OREGON  STATE  UNTV.,  CORVALLIS.  DEI 
OF  FISHERIES  AND  WILDLIFE. 

Population  Dynamics  of  Selected  Zooplai 
in  Three  Oligotrophic  Oregon  Lakes, 

W72-04763 

OREGON  STATE  UNTV.,  CORVALLIS.  DEI 
OF  OCEANOGRAPHY. 

Nutrients  and  Carbon  Dioxide  in  the  Colli 
River, 

W72-04974 

OREGON  STATE  UNIV.,  CORVALLIS.  WA 
RESOURCES  RESEARCH  INST. 

Temperature    Requirements   of    Salmonk 
Relation     to     their     Feeding,     Bioenerg 
Growth,  and  Behavior. 
W72-05090 

OTAGO  UNIV.,  DUNEDIN  (NEW  ZEALANI 
DEPT.  OF  CHEMISTRY. 

Complexes  of   Halloysite   with   Organic  i 

pounds, 

W72-05043 

OTTAWA  UNIV.  (ONTARIO).  DEPT.  OF 
BIOLOGY. 

A  Quantitative  Sampler  for  A<] 
Phytomacrofauna, 

W72-04710 

Intraspecific  Variations  and  Postglacial 
tribution  of  Lake  Char  (Salvelinus  namayc 
W72-04913 

PACIFIC  NORTHWEST  WATER  LAB., 
CORVALLIS,  OREG. 

Guidelines:    Biological    Surveys    at    Pro| 

Heat  Discharge  Sites, 

W72-04828 


OR-10 


ORGANIZATIONAL  INDEX 

SHELL  RESEARCH  LTD.,  SITTINGBOURNE  (ENGLAND).  TUNSTALL 


BUA  UNIV.  (ITALY).  ISTITUTO  DI 
)LOGIA  ANIM. 

Ecological  Considerations  of  the  Animal  Popu- 

ition  of  the  Lagabrun  Peat-Bog, 

m-05181  2H 

xological  Considerations  of  the  Animal  Popu- 

ition  of  the  Santo  Lake  of  Cembra, 

m-05205  2H 

»UA  UNIV.  (ITALY).  ISTITUTO  DI 
STTROTECNICA  E  DI  ELETTRON1CA;  AND 
MTRO  VENETO  DI  RICHERCHE 
tAULICHE,  PADUA  (ITALY). 

artridge  Magnetic  Tape  Incremental  Recorder 
)r  Hydro-Meteorological  Data  Acquisition, 
02-04848  7A 

WSYLVANIA  FISH  COMMISSION, 
uLEFONTE.  BENNER  SPRING  FISHERIES 
SEARCH  STATION. 

onsiderations       for       Conventional       Trout 

[atchery  Design  and  Construction  in  Pennsyl- 

ania, 

02-04934  81 

WSYLVANIA  STATE  UNIV.,  UNIVERSITY 
IK.  DEPT.  OF  ANIMAL  SCDXNCE. 

.ccumulations  of  Certain  Pesticides  in  Adipose 

issues  and  Performance  of  Angus,  Hereford, 

nd   Holstein    Steers    Fed    Apple    Processing 

tales, 

O2-04992  5D 

WSYLVANIA  STATE  UNIV.,  UNIVERSITY 
IK.  DEPT.  OF  CIVIL  ENGINEERING. 

hosphorus  Removal  -  The  State  of  the  Art, 
02-05131  5D 

WSYLVANIA  STATE  UNIV.,  UNIVERSITY 
KK.  DEPT.  OF  MICROBIOLOGY. 

solation  and  Counting  of  Athiorhodaceae  with 

lembrane  Filters, 

02-04743  5A 

IKIN-ELMER  CORP.,  NORWALK,  CONN. 

esticide    Residues,    Infrared   and   Ultraviolet 

pectra  of  Seventy-Six  Pesticides, 

('72-04738  5A 

INUNGSABTEILUNG 
VDESKANZLERAMT,  BONN,  (WEST 
RMANY). 

ooperation  of  Government,  Science,  and  In- 
ustry    in    Research    and    Development    -    A 
ystems  View, 
02-05075  6B 

LSKDI  TOWARZYSTWO  PRZYRODNKOW 
KOPERNIKA,  WARSAW. 

h  Role  of  Animals  in  Earth-Surface  Modeling 

rocesses, 

02-04876  2G 

RTLAND  DEPT.  OF  PUBLIC  WORKS, 
EG.  BUREAU  OF  SANITARY 
SNEERING. 

'emonstration  of  Rotary  Screening  for  Com- 

ined  Sewer  Overflows. 

02-04827  5D 

ITER  (ALEXANDER)  ASSOCIATION,  NEW 
RK. 

imping  Sludge  Long  Distances, 

V72-05013  5D 

*GUE  DEPT.  OF  WATER  TECHNOLOGY 
iECHOSLOVAKIA). 

liological   and   Bacteriological   Evaluation   of 
'ilot  Plant  Artificial  Recharge  Experiments, 
02-05143  4B 


PRINCETON  UNIV.,  N.J.  DEPT.  OF 
GEOLOGICAL  AND  GEOPHYSICAL 
SCIENCES. 

A  Geochemical  Drainage  Survey  and  Its  Impli- 
cations   for    Metallogenesis,     Central    Coast 
Mountains,  British  Columbia, 
W72-04798  2K 

PROCTOR  AND  GAMBLE  CO.,  CINCINNATI, 
OHIO.  ENVIRONMENTAL  CONTROL 
SECTION. 

Industrial  Spill  Control  and  Pollution  Incident 

Prevention, 

W72-05017  5G 

PURDUE  UNIV.,  LAFAYETTE,  IND. 
AGRICULTURAL  EXPERIMENT  STATION. 

A  Comparison  of  Nitrogen  Losses  From  Urea 

and    Ammonium    Nitrate    in    Surface    Runoff 

Water, 

W72-05142  5B 

RAND  CORP.,  SANTA  MONICA,  CALIF. 

Where  Will  All  the  People  Go.  How  Much  Will 
They  Dump  When  They  Get  There  —  Popula- 
tion Distribution,  Environmental  Damage,  and 
the  Quality  of  Life, 
W72-05123  6B 

READING  UNTV.  (ENGLAND).  DEPT.  OF 
HORTICULTURE. 

A  Simple  Wetness  Recorder, 

W72-05152  7B 

RENSSELAER  POLYTECHNIC  INST.,  TROY, 
N.Y. 

Bacteriology  of  Manganese  Nodules:  V.  Effect 
of  Hydrostatic  Pressure  on  Bacterial  Oxidation 
of  Mnll  and  Reduction  of  Mn02, 
W72-05129  5C 

RESEARCH  COUNCDL  OF  ALBERTA, 
EDMONTON. 

Groundwater  Discharge:  A  Common  Generator 

of      Diverse      Geologic      and      Morphologic 

Phenomena, 

W72-04851  2F 

RESEARCH  INST.  FOR  WATER  RESOURCES 
DEVELOPMENT,  BUDAPEST  (HUNGARY). 

Seepage   Through   Saturated   and   Unsaturated 

Layers, 

W72-05045  2G 

REX  CHAINBELT,  INC.,  MILWAUKEE,  WIS. 

Process  Evaluation-Phosphorus  Removal, 
W72-04979  5D 

RHODE  ISLAND  UNIV.,  KINGSTON. 
NARRAGANSETT  MARINE  LAB. 

Cultural  Estimation  of  Yeasts  on  Seaweeds, 
W72-04748  5A 

RHODE  ISLAND  UNIV.,  KINGSTON.  WATER 
RESOURCES  CENTER. 

Nuclear  Energy  for  a  New  Town, 

W72-05091  6G 

RHODES  UNTV.,  GRAHAMSTOWN  (SOUTH 
AFRICA).  DEPT.  OF  ZOOLOGY  AND 
ENTOMOLOGY;  AND  WATERLOO  UNTV. 
(ONTARIO).  DEPT.  OF  BIOLOGY. 

Use     of     14C-Glucose     to     Study     Substrate 

Removal  by  Activated  Sludge, 

W72-04970  5D 

RTVKIN/CARSON,  INC.,  WASHINGTON,  D.C. 

Population  Growth  in  Communities  in  Relation 

to  Water  Resources  Policy. 

W72-04785  6B 


ROAD  RESEARCH  LAB.  CROWTHORNE 
(ENGLAND). 

Rainfall  and  Run-off  from  an  Industrial  Area  in 

Nairobi,  Kenya, 

W72-04837     '  4C 

ROBERT  S.  KERR  WATER  RESEARCH 
CENTER,  ADA,  OKLA. 

Probable  Impact  of  NTA  on  Ground  Water, 
W72-04800  5B 

ROME  UNTV.  (ITALY).  INSTITUTO  DI 
ZOOLOGIA. 

Observations  on  the  Plankton  of  the  Port  of 

Civitavecchia,  (In  Italian), 

W72-05196  5C 

ROTHAMSTED  EXPERIMENTAL  STATION, 
HARPENDEN  (ENGLAND). 

Wobum  Irrigation,  1960-8:  V.  Results  for  Leys, 
W72-04910  3F 

Wobum    Irrigation,    ! 960-8:    VI.    Results    for 

Rotation  Crops , 

W72-04911  3F 

RUTGERS  -  THE  STATE  UNTV.,  NEW 
BRUNSWICK,  N.J. 

The  Effects  of  Column  Height  and  Diameter  on 
the  Effectiveness  of  a  Continuous  Bubble  Frac- 
tionation System, 
W72-04921  5G 

RUTGERS  -  THE  STATE  UNIV.,  NEW 
BRUNSWICK,  N.J.  COLL.  OF  AGRICULTURE 
AND  ENVIRONMENTAL  SCIENCE. 

Composition  of  Surface  Waters  of  New  Jersey 
in  Relation  to   Soil  Series:   II.   Waters  of  the 
South   Branch:    Raritan   River,    Stony    Brook, 
Neshanic  River  and  Assumpink  Creek, 
W72-05198  5  A 

RUTGERS  -  THE  STATE  UNIV.,  NEW 
BRUNSWICK,  N.J.  OYSTER  RESEARCH  LAB. 

Accumulation  and  Elimination  of  Coliphage  S- 
13  by  the  Hard  Clam,  Mercenaria  Mercenaria, 
W72-04953  5C 

SALVI  S.P.A.,  MILAN  (ITALY);  AND 
POLITECNICO  DI  MILANO  (ITALY). 

The  Vibrations  of  Transmission  Line  Conduc- 
tor Bundles, 
W72-04863  8C 

SCRIPPS  INSTITUTION  OF  OCEANOGRAPHY, 
LA  JOLLA,  CALIF. 

A  Modern  Evaporite  Deposit  in  Mexico, 
W72-05161  2L 

SEOUL  NATIONAL  UNIV.  (REPUBLIC  OF 
KOREA).  DEPT.  OF  BOTANY. 

A  Study  on  the  Brackish  Water  Type  on  the 

Han  River  Estuary  (In  Korean), 

W72-05203  2L 

SHEFFIELD  UNIV.  (ENGLAND). 

The  Load  Movement  Behavior  of  Long  Piles, 
W72-04872  8D 

SHELL  DEVELOPMENT  CO.,  EMERYVILLE, 
CALIF. 

The  Response  of  Substation  Bus  Systems  to 
Short  Circuit  Conditions:  Part  I,  II,  III, 
W72-04862  8C 

SHELL  RESEARCH  LTD.,  SITTINGBOURNE 
(ENGLAND).  TUNSTALL  LAB. 

Residues  of  Polychlorobiphenyls  in  Biological 

Samples, 

W72-04754  5A 


4kf% 


OR- 11 


SHELLFISH  LAB.,  BRINNON,  WASH. 


ORGANIZATIONAL  INDEX 


SHELLFISH  LAB.,  BRINNON,  WASH. 

The    Oyster    Producing    Potential    of    Puget 

Sound, 

W72-04725  21 

SHINSHU  UNIV.,  MATSUMOTO  (JAPAN). 
DEPT.  OF  GEOGRAPHY. 

An  Investigation  on  Slope  Erosion  by  Melt- 
water   of   Snow-Patches    in    Mt.    Gassan,   (In 
Japanese), 
W72-05218  2J 

SIERRA  CLUB,  ALBUQUERQUE,  N.  MEX. 

The    Primacy   of   our   Environment   over   the 

Economy, 

W72-04887  6B 

SOIL  CONSERVATION  SERVICE,  PORTLAND, 
OREG. 

Evaluating     Multiple     Economic     Effects     of 
Forage  Development  and  Management, 
W72-05104  4A 

SOUTH  DAKOTA  STATE  UNIV.,  BROOKINGS. 
DEPT.  OF  PLANT  SCIENCE. 

Soil-Desiccation    Features    in    South    Dakota 

Depressions, 

W72-04812  2G 

SOUTHERN  COLORADO  STATE  COLL., 
PUEBLO. 

Ecology  of  Heterotrophic  Aerobic  Bacteria  of 

Playa  Lakes  and  Microcosms, 

W72-04905  5C 

SOUTHWEST  TEXAS  STATE  UNIV.,  SAN 
MARCOS.  DEPT.  OF  BIOLOGY. 

Some    Effects    of    Temperature    and    Oxygen 
Concentration  on  Phyllopod  Ecology, 
W72-04988  5C 

SOUTHWESTERN  GREAT  PLAINS  RESEARCH 
CENTER, BUSHLAND, TEX. 

Growth  Patterns  of  Irrigated  Sugarbeet  Roots 

and  Tops, 

W72-04915  3F 


Herbicides  in  Narrow-Row  Cotton  Culture, 
W72-05233 


3F 


STANFORD  UNIV.,  PACIFIC  GROVE,  CALIF. 
HOPKINS  MARINE  STATION. 

Diurnal    Rhythms    in    Netplankton    and    Nan- 

noplankton  Assimilation  Ratios, 

W72-04770  5C 


STATE  UNIV.,  ALBANY,  NEW  YORK. 

Snowfall  From  Lake-Effect  Storms, 
W72-04845 


2B 


STATION  CENTRALE  DE  PHYSIOLGIE 
ANIMALE,  JOUY-EN-JOSAS  (FRANCE). 

Sterilization   of   the  Testicles  of  Guppies   by 

Means  of  Non-Lethal  Doses  of  Parathion  (In 

French), 

W72-05191  5C 

STATION  D'HYDROBIOLOGIE 
CONTINENTALE,  BIARRITZ  (FRANCE). 

Ecology     and     the     Repopulation     of     Trout 

Streams, 

W72-05268  21 

STAZIONE  ZOOLOGICA  DE  NAPOLI  (ITALY). 

Hydrographic  Notes  on  Some  Peripheral  Tribu- 
taries of  the  Lagoon  of  Fusaro,  (In  Italian), 
W72-05199  2L 

STELLENBOSCH  UNIV.  (SOUTH  AFRICA). 

Fluoridation:  The  Past  25  Years, 

W72-05235  5F 


STOCKHOLM  UNIV.  (SWEDEN).  ASKO  LAB.; 
AND  STOCKHOLM  UNIV.  (SWEDEN).  DEPT. 
OF  ZOOLOGY. 

A  Quantitative  Plankton  Sampler, 

W72-04713  7B 

STRAND  (JOHN  A.)  AND  ASSOCIATES,  INC., 
MADISON,  WIS. 

Inland  Lake  Dredging  Evaluation. 

W72-04778  8C 

TASMANIA  UNIV.,  HOBART  (AUSTRALIA). 
DEPT.  OF  BOTANY. 

Hyphomicrobia    and    the    Oxidation    of    Man- 
ganese in  Aquatic  Ecosystems, 
W72-05197  5  A 

TECHNION-ISRAEL  INST.  OF  TECH.,  HAIFA. 
SCHOOL  OF  ENGINEERING. 

An  Intersectoral  Programming  Model  for  the 
Management  of  the  Waste  Water  Economy  of 
the  San  Francisco  Bay  Region, 
W72-04780  5B 

TECHNISCHE  HOGESCHOOL,  DELFT 
(NETHERLANDS).  DEPT.  OF  CIVIL 
ENGINEERING. 

The  Measurement  of  Small  Soil  Displacements 

on  a  Dutch  Hill  slope. 

W72-05040  2G 

TECHNISCHE  UNIVERSITAET,  HANOVER 
(WEST  GERMANY).  INSTITUT  FUER 
BODENKUNDE. 

Results   of   Hydraulic   Conductivity   Measure- 
ments in  the  Unsaturated  State  (In  German), 
W72-04781  2G 

TEL-AVIV  UNTV.  (ISRAEL).  DEPT.  OF 
BOTANY. 

The  Effect  of  Epidermal  Cell  Water  Potential 
on  Stomatal  Response  to  Illumination  of  Leaf 
Discs  of  Vicia  faba, 
W72-05240  21 

TEL  AVTV  UNIV.  (ISRAEL).  DEPT.  OF 
ENVIRONMENTAL  SCIENCES. 

Thermal  Mapping  of  Selected  Sites  in  the  Lake 

Kinneret  Region, 

W72-0481 1  7B 

TOKYO  METROPOLITAN  UNIV.  (JAPAN). 
Distribution    of    Heterotrophic    Bacteria    and 
Their  Possible  Role  in  the  Mineralization  of  Or- 
ganic   Matter    in    Yuno-Ko,    A    Mesotrophic 
Lake, 
W72-05160  5C 

TORONTO  UNIV.  (ONTARIO).  DEPT.  OF 
GEOGRAPHY. 

Agricultural    Flood    Damage    Assessment:    A 

Review    and    Investigation    of    a    Simulation 

Method, 

W72-04877  6F 

TORONTO  UNTV.  (ONTARIO).  DEPT.  OF 
ZOOLOGY. 

The  Study  of  Evaporation  from  Small  Surfaces 
by   the   Direct   Measurement  of  Water  Vapor 
Pressure  Gradients, 
W72-04925  2D 

U.S.  SENATE,  WASHINGTON,  D.C. 

Environmental  Policy  and  the  Congress, 
W72-05118  6E 

UNIV.  SASKATCHEWAN,  SASKATOON, 
SASK.,  CAN.  BIOL.  DEP. 

Limnological  Studies  of  the  Lakes  and  Streams 
of     the     Upper    Qu.Appelle     River    System. 


Saskatchewan,  Canada:  I.  Chemical  and  PI 
cal  Aspects  of  the  Lakes  and  Drainage  Syst 
W72-04975 

UNIVERSIDAD  NACIONAL  DEL  SUR,  BAH1 
BLANCA  (ARGENTINA). 

Intermittent      Leaching,      A      Recommet 
Technique  for  the  Reclamation  of  Saline  S 
(In  Spanish), 
W72-05228 

UNIVERSITY  OF  THE  WEST  INDIES,  ST. 
AUGUSTINE  (TRINIDAD).  DEPT.  OF 
BIOLOGICAL  SCIENCES. 

Studies  on  the  Biology  and  Cultivation  of 
Mangrove  Oyster  in  Trinidad  with  Note: 
Other  Shellfish  Resources, 

W72-05172 

UPPSALA  UNTV.  (SWEDEN).  INST.  OF 
ZOOLOGY. 

A  Simplified  Tube  Bottom  Sampler, 

W72-04715 

USTAV  EPIDEMIOLOGIE  A 
MIKROBIOLOGIE,  PRAGUE 
(CZECHOSLOVAKIA). 

Virological   Surveys   of   the   Presence   of 
teroviruses  in  Waste  Water:   I.   Incident 
Polio- viruses  in  Prague  at  the  End  of  1963 
in  1969,  (In  Czech), 
W72-05226 

UTAH  STATE  UNIV.,  LOGAN. 

Plant  Growth-Evapotranspiration  Relations 
Several  Crops  in  the  Central  Great  Plains, 
W72 -05147 

UTAH  STATE  UNIV.,  LOGAN.  COLL.  OF 
ENGINEERING. 

Development  of  a  Procedure  for  Determi 
Spacial  and  Time  Variations  of  Precipitatio 
Venezuela, 
W72-04804 

Finite   Difference   Solutions   of   Axisymnw 
Infiltration  Through  Partially  Saturated  Poi 
Media, 
W72-04805 

Analysis  of  Colombian   Precipitation   to  I 
mate  Irrigation  Requirements, 
W72-04806 

Inverse  Solutions  to  Three-Dimensional  1 

Surface  Potential  Flows, 

W72-04808 

Development  of  Cold  Cloud  Seeding  Techn 
gy  for  Use  in  Precipitation  Management, 
W72-04836 

UTAH  STATE  UNIV.,  LOGAN.  DEPT.  OF 
RANGE  SCIENCE. 

The   Effect  of  Wind  on   Stomatal  Apert 
Photosynthesis,        and        Transpiration 
Rhododendron  ferrugineum  L.  and  Pinus  c 
bra  L., 
W72-05108 

Woody  Phreatophyte  Infestation  of  the  Mi< 

Brazos  River  Floodplain, 

W72-05231 

UTAH  STATE  UNIV.,  LOGAN.  DEPT.  OF 
SOCIOLOGY. 

Some  Social  Issues  and  Alternatives  Invol 
in  Planning  Water  Resources  with  People  in 
West, 

W72-04889 


OR-12 


ORGANIZATIONAL  INDEX 

ZAGREB  UNIV.  (YUGOSLOVIA).  FACULTY  OF  AGRICULTURE. 


\H  STATE  UNIV.,  LOGAN.  DEPT.  OF  SOIL 
ENCE  AND  BIOMETEOROLOGY. 

'ation   Adsorption   in   One-Dimensional   Flow 
hrough  Soils:  A  Numerical  Solution, 
/72-05031  2G 

\H  STATE  UNIV.,  LOGAN.  DEFT.  OF  SOILS 
D  METEOROLOGY. 

dvection  and  Evapotranspiration  of  Wide-row 

orghum  in  the  Central  Great  Plains, 

^72-05 186  2D 

kH  STATE  UNIV.,  LOGAN.  DEPT.  OF 

. DLIFE  RESOURCES. 

omparison    of    Some     Species    Importance 

alues   and   Ordination   Techniques   Used   to 

nalyse  Benthic  Invertebrate  Communities, 

'72-04716  5A 

TOERBILT  UNIV.,  NASHVILLE,  TENN. 
T.  OF  ENVIRONMENTAL  AND  WATER 
IOURCES  ENGINEERING. 

ual  Substrate  Utilization  by  Activated  Sludge 

tcroflora, 

'72-04990  5D 

tMONT  UNIV.,  BURLINGTON.  DEPT.  OF 
IL  ENGINEERING. 

Method   for  Predicting   Peak   Flows   From 
nail  Rural  Vermont  Watersheds, 
'72-04897  8B 

GINIA  INST.  OF  MARINE  SCIENCE, 
)UCESTER  POINT. 

roundwater   Flow   in   a   Sandy  Tidal   Beach: 
wo-Dimensional  Finite  Element  Analysis, 
72-05033  2F 

GINIA  INST.  OF  MARINE  SCIENCE, 
CHAPREAGUE. 

earing  the  Bay  Scallop,  Aequipecten  Irradi- 

is, 

72-04724  21 

XANI  INST.  OF  AGRICULTURE 
EARCH,  BET-DAGAN  (ISRAEL). 

ffects  of  Soil  Moisture  Stress  on  Two  Varie- 
^s    of    Upland    Cotton    in    Israel:    II.    The 
orthern  Negev  Region, 
72-05180  3F 

SOYUZNYI 

JCHNO-ISSLEDOVATELSKTI INSTITUT 

)OSNABZHENIYA,  KANALIZATSKH, 

ROTEKHNK  HESKIKH  SOORUZHENII I 

HENERNOI  GIDROGEOLOGII,  MOSCOW 

iR). 

Jng-Term    Water-Quality    Characteristics    of 

e  Bratsk  Reservoir  and  Forecast  of  Organic 

atter  Accumulation  (Mnogoletnyaya  kharak- 

ristika  formirovaniya  kachestva  vody  i  prog- 

>z  nakopleniya  organicheskogo  veshchestva  v 

ratskom  vodok  hranilishche), 

72-04859  5C 

SOYUZNYI  NEFTEGAZOVYI 

ICHNO-ISSLEDOVATELSKU  INSTITUT, 

SCOW  (USSR). 

ydrogeology  and  Hydrodynamics  of  Ground- 

ater  (Gidrogeologiya  i  gidrodinamika  podzem- 

'kh  vod), 

72-04832  2F 

5HINGTON  STATE  PLANNING  AND 
•IMUNITY  AFFAIRS  AGENCY,  OLYMPIA. 

New  Dimension  of  State  Planning  -  Policy 
evelopment  and  Issue  Analysis, 
72-05052  6E 


WASHINGTON  STATE  UNTV.,  PULLMAN. 
COLL.  OF  ENGINEERING  RESEARCH  DTV. 

Trace    Element    Analysis    of    Environmental 
Samples  by  Neutron  Activation  Method, 
W72-04998  5A 

WASHINGTON  UNIV.,  SEATTLE.  COLL.  OF 
FISHERIES. 

Oxytetracycline    Efficacy    as    a    Pretreatment 

Against  Columnaris  and  Furunculosis  in  Coho 

Salmon, 

W72-04930  5C 

WASHINGTON  UNIV.,  SEATTLE.  DEPT.  OF 
CIVIL  ENGINEERING. 

Toxicity  of  Sea  water  to  Conform  Bacteria, 
W72-04757  5C 

WASHINGTON  UNIV.,  SEATTLE.  SCHOOL  OF 
LAW. 

Groundwater  Law,  Management  and  Adminis- 
tration, 
W72-05101  6E 

WASHINGTON  UNIV.,  SEATTLE.  WATER 
BIOLOGY. 

The  Total  Organic  Carbon  Analyzer  and  Its  Ap- 
plication to  Water  Research, 
W72-05001  5A 

WATER  PLANNING  FOR  ISRAEL  LTD,  TEL 
AVIV  (ISRAEL). 

The   Use  of  Non-Dimensional  One-Parameter 
Functions  For  The  Determination  of  Regional 
Rainfall  Depth-Duration-Frequency  Relations, 
W72-05047  2A 

WATER  RESOURCES  COUNCIL, 
WASHINGTON,  D.C. 

A  Look  Ahead  in  Planning  Coordination  and 

Policy  Making, 

W72-04884  6B 

WATERLOO  UNIV.  (ONTARIO).  DEPT.  OF 
CHEMISTRY. 

ESCA-The  New  Spectroscopy, 

W72-05051  2K 

WESTERN  MICHIGAN  UNIV.,  KALAMAZOO. 
DEPT.  OF  GEOLOGY. 

Coastal  Sedimentation  of  Southeastern  Lake 

Michigan,  Field  Trip  Guidebook, 

W72-04807  2J 

WESTERN  STATES  WATER  COUNCIL, 
PORTLAND,  OREG. 

A  Review  of  Inter-Regional  and  International 

Water  Transfer  Proposals, 

W72-04883  6B 

WESTINGHOUSE  ELECTRIC  CORP.,  EAST 
PITTSBURGH,  PA. 

Incremental  Voltage  Uprating  of  Transmission 

Lines, 

W72-04864  8C 

WESTON  (ROY  F.),  INC.,  WEST  CHESTER,  PA. 

Operation  of  Conventional  Activated   Sludge 
for  Maximum  Phosphorus  Removal, 
W72-04978  5D 

WILLIAMS  AND  WORKS,  GRAND  RAPIDS, 
MICH. 

The  Use,  Abuse  and  Recovery  of  a  Glacial 

Aquifer, 

W72-04802  5B 

WISCONSIN  UNIV.,  MADISON.  COLL.  OF 
AGRICULTURAL  AND  LIFE  SCD3NCES. 

Economical  Radiometer  Theory,  Performance 

and  Construction, 

W72-05081  2D 


WISCONSIN  UNIV.,  MADISON.  DEPT.  OF 
CFVTL  ENGINEERING. 

Identification  of  Filamentous  Microorganisms 

in  Activated  Sludge, 

W72-04984  5B 

WISCONSIN  UNIV.,  MADISON.  DEPT.  OF 
ENTOMOLOGY. 

Phenylmercuric  Acetate:  Metabolic  Conversion 

by  Microorganisms, 

W72-05138  5C 

WISCONSIN  UNIV.,  MADISON.  DEPT.  OF 
FORESTRY. 

The  Response  of  Transpiration  Resistance  to 
Leaf  Temperature  as  a  Desiccation  Resistance 
Mechanism  in  Tree  Seedlings, 
W72-05244  2D 

WISCONSIN  UNIV.,  MADISON.  DEPT.  OF  SOIL 
SCIENCE. 

Levels  of  Inorganic  and  Total  Phosphorus  in 

Lake  Sediments  as  Related  to  Other  Sediment 

Parameters, 

W72-04732  5C 

Cation   Exchange   Selectivity  of   Some   Clay- 
Sized  Minerals  and  Soil  Materials, 
W72-05127  2K 

WISCONSIN  UNIV.,  MADISON.  WATER 
CHEMISTRY  LAB. 

Denitrification  as  a  Nitrogen  Sink  in  Lake  Men- 

dota,  Wisconsin, 

W72-05130  5B 

WISCONSIN  UNIV.,  MADISON.  WATER 
CHEMISTRY  PROGRAM. 

Method  For  the  Storage  of  Samples  For  Dis- 
solved Gas  Analyses, 

W72-04729  5A 

Selenium    in    Lake    Sediments    -    Analytical 
Procedure  and  Preliminary  Results, 

W72-04733  5A 

Forms    of    Inorganic    Nitrogen    in    Domestic 

Wastewater, 

W72-04981  5  A 

WOODS  HOLE  OCEANOGRAPHIC 
INSTITUTION,  MASS. 

Annual  Phytoplankton  Cycle  of  the  Cape  Fear 

River  Estuary,  North  Carolina, 

W72-04902  2L 

Effects  of  Phosphorus  Mining  Wastes  on  the 

Growth  of  Phytoplankton  in  the  Pamlico  River 

Estuary, 

W72-04906  5C 

WORLD  HEALTH  ORGANIZATION,  TAIPEI 
(TAIWAN). 

The   Microclimate   of   Simulated   Burrows   of 
Bandicota  bengalensis  (G  and  H.)  in  Calcutta, 
India  (Rodentia:Muridae), 
W72-05273  21 

YALE  UNTV.,  NEW  HAVEN,  CONN.  DEPT.  OF 
BIOLOGY. 

Ianula:     An    Account    of    the    History    and 

Development  of  the  Lago  Di  Monterosi,  Lati- 

um,  Italy:  XTII.  The  History  of  the  Lake:  A 

Synthesis, 

W72-05209  5C 

ZAGREB  UNTV.  (YUGOSLOVIA).  FACULTY  OF 
AGRICULTURE. 

Results  of  Complex  Investigations  Relating  to 
the  Influence  of  Soil  Moisture,  Fertilizing  with 
N,  Sowing  Density  and  Year,  Singly  and  In- 
teracting, in  Wheat  Production  (In  Croatian), 
W72-05177  3F 


OR-13 


ORGANIZATIONAL  INDEX 


ZAVOD  ZA  RIBARSTVO,  SKOPLJE  (YUGOSLAVIA) 

ZAVOD  ZA  RIBARSTVO,  SKOPLJE 
(YUGOSLAVIA). 

Acclimatization   of   the    Israeli    Carp   in   Lake 

Dojran  (Macedonia),  Yugoslavia, 

W72-05267  2H 


OR-14 


ACCESSION  NUMBER  INDEX 


W72-04704  5D 

W72-04705  2L 

W72-04706  2H 

W72-04707  81 

W72-04708  5A 

W72-04709  5C 

W72-04710  5  A 

W72-04711  5D 

W72-04712  21 

W72-04713  7B 

W72-04714  5A 

W72-04715  7B 

W72-04716  5A 

W72-04717  5C 

W72-04718  5C 

W72-04719  5B 

W72-04720  5A 

W72-04721  21 

W72-04722  21 

W72-04723  21 

W72-04724  21 

W72-04725  21 

W72-04726  5A 

W72-04727  5B 

W72-04728  21 

W72-04729  5A 

W72-04730  5A 

W72-04732  5C 

W72-04733  5A 

W72-04734  5D 

W72-04735  5A 

W72-04736  5B 

W72-04737  5C 

W72-04738  5A 

W72-04739  5A 

W72-04740  5A 

W72-04741  5  A 

W72-04742  5A 

W72-04743  5A 

W72-04744  21 

W72-04745  5A 

W72-04746  5F 

W72-04747  8C 

W72-04748  5A 

W72-04749  7B 

W72-04750  7B 

W72-04751  7B 

W72-04752  7C 

W72-04753  5B 

W72-04754  5A 

W72-04755  21 

W72-04756  21 

W72-04757  5C 

W72-04758  6B 

W72-04759  5C 

W72-04760  6A 

W72-04761  5C 

W72-04762  5B 

W72-04763*  5C 

W72-04764  5C 

W72-04765  5C 

W72-04766  5C 

W72-04767  2H 

W72-04768  2H 

W72-04769  5C 

W72-04770  5C 

W72-04771  2H 

W72-04772  2L 

W72-04773  5C 

W72-04774  5C 

W72-04775  81 

W72-04776  5C 

W72-04777  2J 

W72-04778  8C 

W72-04779  6A 

W72-04780  5B 

W72-04781  2G 

W72-04782  7B 


W72-04783 

2G 

W72-04784 

5D 

W72-04785 

6B 

W72-04786 

6E 

W72-04787 

5D 

W72-04788 

5D 

W72-04789 

5D 

W72-04790 

21 

W72-04791 

5C 

W72-04792 

SB 

W72-04793 

5G 

W72-04794 

2J 

W72-04795 

4B 

W72-04796 

2F 

W72-04797 

2E 

W72-04798 

2K 

W72-04799 

5B 

W72-04800 

5B 

W72-04801 

5B 

W72-04802 

5B 

W72-04803 

5B 

W72-04804 

2B 

W72-04805 

2G 

W72-04806 

2B 

W72-04807 

2J 

W72-04808 

2F 

W72-04809 

8B 

W72-04810 

2J 

W72-04811 

7B 

W72-04812 

2G 

W72-04813 

2J 

W72-04814 

2K 

W72-04815 

4A 

W72-04816 

6D 

W72-04817 

2L 

W72-04818 

7B 

W72-04819 

4B 

W72-04820 

4B 

W72-04821 

4A 

W72-04822 

7C 

W72-04823 

4B 

W72-04824 

5B 

W72-04825 

5D 

W72-04826 

5G 

W72-04827 

5D 

W72-04828 

5G 

W72-04829 

5D 

W72-04830 

5D 

W72-04831 

5D 

W72-04832 

2F 

W72-04833 

4A 

W72-04834 

2H 

W72-04835 

2K 

W72-04836 

3B 

W72-04837 

4C 

W72-04838 

2L 

W72-04839 

6A 

W72-04840 

4B 

W72-04841 

7C 

W72-04842 

5A 

W72-04843 

2K 

W72-04844 

4C 

W72-04845 

2B 

W-72  04846 

2A 

W72-04847 

2A 

W72-04848 

7A 

W72-04849 

4B 

W72-04850 

2F 

W72-04851 

2F 

W72-04852 

2E 

W72-04853 

2H 

W72-04854 

2H 

W72-04855 

5C 

W72-04856 

2H 

W72-04857 

2H 

W72-04858 

2H 

W72-04859 

5C 

W72-04860 

5C 

W72-04861  4A 

W72-04862  8C 

W72-04863  8C 

W72-04864  8C 

W72-04865  8A 

W72-04866  6B 

W72-04867  8C 

W72-04868  8C 

W72-04869  8G 

W72-04870  8A 

W72-04871  8B 

W72-04872  8D 

W72-04873  7B 

W72-04874  8C 

W72-04875  4A 

W72-04876  2G 

W72-04877  6F 

W72-04878  6B 

W72-04879  6B 

W72-04880  6B 

W72-04881  6B 

W72-04882  6B 

W72-04883  6B 

W72-04884  6B 

W72-04885  6B 

W72-04886  6B 

W72-04887  6B 

W72-04888  6B 

W72-04889  6B 

W72-04890  6B 

W72-04891  6B 

W72-04892  6B 

W72-04893  6B 

W72-04894  6B 

W72-04895  6B 

W72-04896  2E 

W72-04897  8B 

W72-04898  6G 

W72-04899  2G 

W72-04900  5A 

W72-04901  5A 

W72-04902  2L 

W72-O4903  2L 

W72-O4904  2L 

W72-04905  5C 

W72-04906  5C 

W72-O4907  2D 

W72-04908  5G 

W72-04909  5C 

W72-04910  3F 

W72-04911  3F 

W72-04912  2H 

W72-04913  2H 

W72-04914  5A 

W72-04915  3F 

W72-04916  3F 

W72-04917  3F 

W72-04918  3F 

W72-04919  5D 

W72-04920  5B 

W72-04921  5G 

W72-04922  5B 

W72-04923  SB 

W72-04924  2G 

W72-04925  2D 

W72-04926  3F 

W72-04927  5C 

W72-04928  5C 

W72-04929  5C 

W72-04930  5C 

W72-04931  5C 

W72-04932  5C 

W72-04933  5C 

W72-04934  81 

W72-04935  5C 

W72-04936  6B 

W72-04937  5D 

W72-04938  6B 


W72-04939 

5C 

W72-04940 

5C 

W72-04941 

5C 

W72-04942 

5C 

W72-04943 

5C 

W72-04944 

5C 

W72-04945 

5C 

W72-04946 

5A 

W72-04947 

5A 

W72-04948 

5A 

W72-04949 

5D 

W72-04950 

5F 

W72-04951 

6D 

W72-04952 

5A 

W72-04953 

5C 

W72-04954 

3B 

W72-04955 

4D 

W72-04956 

6B 

W72-04957 

5C 

W72-04958 

5C 

W72-04959 

5B 

W72-04960 

5C 

W72-04961 

3F 

W72-04962 

4A 

W72-04963 

5C 

W72-04964 

5A 

W72 -04965 

5E 

W72-04966 

2B 

W72-04967 

5D 

W72-04968 

5D 

W72-04969 

5F 

W72-04970 

5D 

W72-04971 

5D 

W72-04972 

5D 

W72-04973 

5D 

W72-04974 

5B 

W72-04975 

5C 

W72-04976 

5D 

W72-04977 

5D 

W72-04978 

5D 

W72 -04979 

5D 

W72-04980 

6B 

W72-04981 

5A 

W72-04982 

5A 

W72-04983 

5D 

W72-04984 

5B 

W72-04985 

6B 

W72-04987 

2E 

W72-04988 

5C 

W72-04989 

5D 

W72-04990 

5D 

W72-04991 

5D 

W72-04992 

5D 

W72-04993 

5D 

W72-04994 

5D 

W72-04995 

5D 

W72-04996 

5D 

W72-04997 

5A 

W72-04998 

5A 

W72-04999 

5A 

W72-05000 

5C 

W72-05001 

5A 

W72-05002 

5D 

W72-05OO3 

2H 

W72-050O4 

5D 

W72-05005 

5D 

W72-05006 

5D 

W72-05OO7 

2D 

W72 -05008 

7B 

W72-05009 

5C 

W72-05010 

5D 

W72-05011 

5D 

W72-05012 

5A 

W72-05013 

5D 

W72-05014 

5D 

W72-05015 

5D 

W72-05016 

5D 

W72-05017 

5G 

A-l 


W72-05018 

W72-05018 

5D 

W72-05019 

5D 

W72-05020 

2H 

W72-05021 

6B 

W72-05022 

5D 

W72-05023 

5C 

W72-05024 

5C 

W72-05025 

7C 

W72-05026 

2B 

W72-05027 

5B 

W72-05028 

7C 

W72-05029 

7A 

W72-05030 

2A 

W72-05031 

2G 

W72-05032 

2F 

W72-05033 

2F 

W72-05034 

6A 

W72-05035 

4C 

W72-05036 

4A 

W72-05037 

2J 

W72-05038 

2K 

W72-05039 

2E 

W72-05040 

2G 

W72-05041 

5D 

W72-05042 

7B 

W72-05043 

2K 

W72-05044 

4B 

W72-05045 

2G 

W72-05046 

2A 

W72-05047 

2A 

W72-05048 

2B 

W72-05049 

7B 

W72-05O5O 

8B 

W72-05051 

2K 

W72-05052 

6E 

W72-05053 

2G 

W72-05054 

5D 

W72-05055 

5E 

W72-05056 

5A 

W72-05057 

5D 

W72-05058 

5E 

W72-05059 

5E 

W72-05060 

5E 

W72-05061 

5E 

W72-05062 

5E 

W72-05063 

5E 

W72-05064 

5E 

W72-05065 

5E 

W72-05066 

5E 

W72-05067 

5B 

W72-05068 

5B 

W72-05069 

5A 

W72-05070 

5A 

W72-05071 

5B 

W72-05072 

5A 

W72-05073 

5D 

W72-05074 

5D 

W72-05075 

6B 

W72-05076 

3B 

W72-05077 

2D 

W72-05078 

4A 

W72-05079 

2D 

W72-05080 

2A 

W72-05081 

2D 

W72-05082 

6B 

W72-05083 

6E 

W72-05084 

6B 

W72-05085 

5C 

W72-05086 

5D 

W72-05087 

5C 

W72-05088 

7C 

W72-05089 

2G 

W72-05090 

5C 

W72-05091 

6G 

W72-05092 

5C 

W72-05093 

3E 

W72-05094 

7C 

W72-05095 

7C 

W72-05096 

7C 

W72-05097 

6E 

W72-05098 

6E 

W72-05099 

6E 

W72-05100 

6E 

W72-05101 

6E 

W72-05102 

21 

W72-05103 

5B 

W72-05104 

4A 

W72-05105 

3F 

W72-05106 

3F 

W72-05107 

2H 

W72-05108 

21 

W72-05109 

5A 

W72-05110 

7B 

W72-05111 

5F 

W72-05112 

2L 

W72-05113 

5A 

W72-05114 

5C 

W72-05115 

5F 

W72-05116 

2G 

W72-05117 

21 

W72-05118 

6E 

W72-05119 

6A 

W72-05120 

5B 

W72-05121 

6B 

W72-05122 

2G 

W72-05123 

6B 

W72-05124 

2G 

W72-05125 

5D 

W72-05126 

2G 

W72-05127 

2K 

W72-05128 

2G 

W72-05129 

5C 

W72-05130 

SB 

W72-05131 

5D 

W72-05132 

6E 

W72-05133 

6B 

W72-05134 

5C 

W72-05135 

2G 

W72-05136 

2D 

W72-05137 

2G 

ACCESSION  NUMBER  INDEX 


W72-05138  5C 

W72-05139  2G 

W72-05140  5D 

W72-05141  2G 

W72-05142  5B 

W72-05143  4B 

W72-05144  2D 

W72-05145  2G 

W72-05146  5G 

W72-05147  2D 

W72-05148  5B 

W72-05149  2D 

W72-05152  7B 

W72-05153  3F 

W72-05154  21 

W72-05I55  2G 

W72-05156  4D 

W72-05157  2H 

W72-05158  5B 

W72-05160  5C 

W72-05161  2L 

W72-05162  2L 

W72-05163  2C 

W72-05164  5C 

W72-05165  5C 

W72-05166  2H 

W72-05167  2B 

W72-05168  2B 

W72-05169  5C 

W72-05171  3F 

W72-05172  2L 

W72-05173  2H 

W72-05174  3F 

W72-05175  2H 

W72-05176  21 

W72-05177  3F 

W72-05178  2G 

W72-05179  3F 

W72-O5180  3F 

W72-05181  2H 

W72-05182  3F 

W72-05183  2B 

W72-05184  3F 

W72-05185  3F 

W72-05186  2D 

W72-05187  3F 

W72-05188  3F 

W72-05189  5A 

W72-05190  3F 

W72-05191  5C 

W72-05193  21 

W72-05194  2K 

W72-05196  5C 

W72-05197  5  A 

W72-05198  5  A 

W72-05199  2L 

W72-05200  2H 

W72-05201  5C 


W72-05203 

2L 

W72-05205 

2H 

W72-05206 

5C 

W72-05207 

5C 

W72-05208 

5C 

W72-05209 

5C 

W72-05210 

5A 

W72-05211 

2L 

W72-05212 

2L 

W72-05213 

2L 

W72-05214 

5C 

W72-05215 

5C 

W72-05217 

3F 

W72-05218 

2J 

W72-05219 

5C 

W72-05220 

2L 

W72-05221 

21 

W72-05222 

21 

W72-05223 

3F 

W72-05224 

5G 

W72-05225 

5C 

W72-05226 

5B 

W72-05227 

5A 

W72-05228 

2G 

W72-05229 

3F 

W72  -05230 

4A 

W72-0523I 

3B 

W72-05232 

3F 

W72-05233 

3F 

W72-05234 

2G 

W72-05235 

5F 

W72-05236 

5C 

W72-05237 

5B 

W72-05239 

3F 

W72-05240 

21 

W72-05241 

2D 

W72-05242 

3F 

W72-05243 

21 

W72-05244 

2D 

W72-05245 

3F 

W72-05246 

21 

W72-05247 

4A 

W72-05248 

5C 

W72-05249 

5C 

W72-05250 

3F 

W72-05251 

W72-05252 

3F 

W72-05253 

2D 

W72-05254 

5A 

W72-05255 

2L 

W72-05256 

7B 

W72-05257 

2L 

W72-05258 

5C 

W72-05259 

2L 

W72-05260 

21 

W72-05262 

21 

W72-05263 

21 

W72-05264 

2H 

W72-05265 

21 

W72-05266 

21 

W72-05267 

2H 

W72-05268 

21 

W72-05270 

21 

W72-05271 

21 

W72-05272 

21 

W72-05273 

21 

W72-05274 

21 

W72-05275 

21 

W72-05276 

21 

W72-05277 

21 

W72-05278 

21 

W7204731 

5A 

A-2 


ABSTRACT  SOURCES 


Source 

A.    Centers  of  Competence 

Batelle  Memorial  Institute,  Methods  for  Chemical  and 
Biological  Identification  of  Pollutants 


Accession  Number 


Total 


Iowa  State  University,  Agricultural  Livestock  Wastes 

Cornell  University,  Policy  Models  for  Water  Resources  Systems 

University  of  Wisconsin,  Eutrophication 


University  of  Texas,  Wastewater  Treatment  and  Management 


U.  S.  Geological  Survey,  Hydrology 


Colorado  State  University,    irrigation  Return  Flow  Quality 


Bureau  of  Reclamation,  Engineering  Works 
University  of  Wisconsin,  Water  Resources  Economics 

University  of  Chicago,  Metropolitan  Water  Resources  Management 


W7  2-0  47  10  --  0  47  1 1 

34 

0  4713  --  04720 

04726  --  04727 

04729  --  047  43 

0  47  45  --  0  47  49 

04753  --  047  54 

W7  2-0  50  54  --  0507  4 

21 

W72-04779  --  04780 

2 

W7  2-0  47  59 

12 

04761  --  04763 

04765  --  04766 

04769  -  04770 

04773  -  04774 

04776,     04778 

W7  2-04787  --  04789 

45 

0  48  25  --  0  48  27 

04967  --  04974 

04976  --0  4979 

0  498  1 

0498  3  --  0  498  4 

0  4989  -  0  499  6 

0  4998 

05001  --  05002 

0  5004  -  0  5006 

05010  -  0  5019 

W7  2-0  4790  --Q48  24 

95 

04832  --  048  38 

048  40  --  0  4861 

0  502  4  --  0  50  40 

0  50  4  2  --  0  50  5 1 

050  53 

05094  --  05096 

W72-O5120,     05124 

15 

0  5127 

05130  --05131 

05136 

0  5139  --  0  5140 

05142  -05145 

05147  -05149 

W7  2-0  4862  --  04875 

14 

W72-0  4877 

18 

04879  --  04895 

W7  2-0  47  58,      0  4760 

20 

0  48  39,      049  36 

0  49  38 ,     0  49  56 

04980,     04985 

0  50  21,     0  50  52 

05075 

05082  --  05084 

05118  --  05119 

05121,     05123 

05132  -  05133 

B-l 


ABSTRACT  SOURCES 


Source 


Accession  Number 


B.    State  Water  Resources  Research  Institutes 

Oklahoma  Water  Resources  Research  Institute 
Colorado  Environmental   Resources  Center 
Vermont  Resources  Research  Center 
California  Water  Resources  Center 
Massachusetts  Water  Resources  Research  Center 
Kansas  Water  Resources  Research  Institute 
Oregon  Water  Resources  Research  Institute 
Rhode  Island  Water  Resource  Center 
New  Mexico  Water  Resource  Research  Institute 


W72-04784 
W72-0  4878 
W7  2-04897 
W72-04898  --  04899 
W72-05088,  05092 
W7  2-0  5089 
W72-05090 
W7  2-0  5091 
W7  2-0  509  3 


C.    Other 

BioSciences  Information  Service 


W7  2-0  470  5 

■-04707 

04712 

04721 

•-  047  25 

04728, 

04744 

047  50 

-- 047  52 

04755 

-  047  57 

04764 

04767 

--  04768 

04771 

--  04772 

04775, 

04777 

04781 

--  04782 

04790, 

0  48  76 

0  4902 

-- 04935 

0  49  37 

04939 

■-  0  49  55 

0  49  57 

-  04964 

0497  5, 

0  498  2 

0  4987 

■-  04988 

04997 

04999 

•-  05000 

0500  3 

05007 

■-  05009 

0  50  20 , 

050  23 

0  508  5 

05102 

-05117 

05122 

05125 

■-  0  5126 

05128 

-  05129 

05134 

-05135 

B-2 


//■&■ 


ABSTRACT  SOURCES 


Source 


Accession  Number 


Total 


C.    Other  (Cont'd) 

BioSciences  Information  Service  (Cont'd) 


Environmental  Protection  Agency 


Office  of  Water  Resources  Research 


W72-0  5137  --  0  5138 
05141 

05152  --  05158 
0  5160  --  0  5169 
0  517  1-05191 
05193  --  05194 
05196  --  05201 
0520  3 

05205  -05215 
05217  --  05237 
05239  --  05260 
05262  --  05268 
05270  --  05278 

W7  2-0  470  4 

0  4708  -•  0  4709 
04828  --  04831 
0  4901.     0  496  5 


W7  2-04783, 
04966 


0  489  6 


National  Water  Commission 

Forest  Service 

Coastal  Plains  Center  for  Marine  Development  Services 

Ocean  Engineering  Information  Service 


W7  2-0  478  5  --  0  4786 
05097  --  05101 

W72-05076  --  05081 

W7  2-0  5086  --0  5087 

W72-05022,      05041 


B-3 


o  U.  S.   GOVERNMENT   PRINTING  OFFICE  :  1972   O- LT  -  481-639   (19) 


.-/. 


MBg 


CENTERS  OF  COMPETENCE  AND  THEIR  SUBJECT  COVERAGE 


•  Ground  and  surface  water  hydrology  at  the  Water  Resources  Division  of  the  U.  S. 
Geological  Survey,  U.  S.  Department  of  the  Interior. 

•  Metropolitan  water  resources  management  at  the  Center  for  Urban  Studies    of    the 
University  of  Chicago. 

•  Eastern  United  States  water  law  at  the  College  of  Law  of  the  University  of  Florida. 

•  Policy  models  of  water  resources  systems  at  the  Department  of  Water    Resources 
Engineering  of  Cornell  University. 

•  Water  resources  economics  at  the  Water  Resources  Center  of  the  University  of 
Wisconsin. 

•  Design  and  construction  of  hydraulic  structures;  weather  modification;  and  evapora- 
tion control  at  the  Bureau  of  Reclamation,  Denver,  Colorado. 

•  Eutrophication  at  the  Water  Resources  Center  of  the  University  of  Wisconsin,  joint- 
ly sponsored  by  the  Soap  and  Detergent  Association  and  the  Agricultural  Research 
Service. 

•  Water  resources  of  arid  lands  at  the  Office  of  Arid  Lands  Studies  of  the  University 
of  Arizona. 

•  Water  well  construction  technology  at  the  National  Water  Well  Association. 

•  Water-related  aspects  of  nuclear  radiation  and  safety  at  the  Oak  Ridge    National 
Laboratory. 

•  Public  water  supply  treatment  technology  at  the  American  Water  Works  Association. 


Supported  by  the  Environmental  Protection  Agency  in  cooperation  with  WRSIC. 


•  Thermal  pollution  at  the  Department  of  Sanitary  and  Water  Resources  Engineering 
of  Vanderbilt  University. 

•  Water  quality  requirements  for  freshwater  and  marine  organisms  at  the  College  of 
Fisheries  of  the  University  of  Washington. 

•  Wastewater  treatment  and  management  at  the  Center  for  Research  in  Water  Resources 
of  the  University  of  Texas. 

•  Agricultural  livestock  wastes  at  the  Department  of  Agricultural  Engineering   of 
Iowa  State  University. 

•  Methods  for  chemical  and  biological  identification  and  measurement  of  pollutants 

at  the  Analytical  Quality  Control  Laboratory  of  the  Environmental  Protection  Agenc 

•  Coastal  pollution  at  the  Oceanic  Research  Institute. 

•  Water  treatment  plant  waste  pollution  control  at  American  Water  Works  Association. 

•  Effect  on  water  quality  of  irrigation  return  flows,  at  the  Department  of  Agricultural 
Engineering  of  Colorado  State  University. 


Subject  Fields 


NATURE  OF  WATER 


WATER  CYCLE 


WATER  SUPPLY  AUGMENTATION 
AND  CONSERVATION 

WATER  QUANTITY  MANAGEMENT 
AND  CONTROL 

WATER  QUALITY  MANAGEMENT 
AND  PROTECTION 


25 


u-o 


U) 


WATER  RESOURCES  PLANNING 


RESOURCES  DATA 

ENGINEERING  WORKS 

MANPOWER,  GRANTS,  AND 
FACILITIES 


SCIENTIFIC  AND  TECHNICAL 
INFORMATION 


INDEXES 
SUBJECT  INDEX 
AUTHOR  INDEX 
ORGANIZATIONAL  INDEX 
ACCESSION  NUMBER  INDEX 
ABSTRACT  SOURCES 


in  I 

o  • 
b  in 

2  O 
°  1 
O  e 


B.2S 
to™ 

a  • 

a  -> 

III    ■  2 

•  •! 

3Z» 


ui 
t 

s 


s  i 

o   a 


ILIKO^HB 


WATER 
RESOURCES 
ABSTRACTS 


VOLUME  5,  NUMBER  10 

MAY   15,   1972 


W72-05279  --  W72-0  5878 


SELECTED  WATER  RESOURCES  ABSTRACTS  is  published  semimonthly  for  the 
Water  Resources  Scientific  Information  Center  (WRSIC)  by  the  National  Tech- 
nical Information  Service  (NTIS),  U.S.  Department  of  Commerce.  NTIS  was 
established  September  2,  1970,  as  a  new  primary  operating  unit  under  the 
Assistant  Secretary  of  Commerce  for  Science  and  Technology  to  improve  public 
access  to  the  many  products  and  services  of  the  Department.  Information 
services  for  Federal  scientific  and  technical  report  literature  previously  pro- 
vided by  the  Clearinghouse  for  Federal  Scientific  and  Technical  Information 
are  now  provided  by  NTIS. 

SELECTED  WATER  RESOURCES  ABSTRACTS  is  available  to  Federal  agencies, 
contractors,  or  grantees  in  water  resources  upon  request  to:  Manager,  Water 
Resources  Scientific  Information  Center,  Office  of  Water  Resources  Research, 
U.S.  Department  of  the  Interior,  Washington,  D.  C.  20240. 

SELECTED  WATER  RESOURCES  ABSTRACTS  is  also  available  on  subscription 
from  the  National  Technical  Information  Service.  Annual  subscription  is  $22 
(domestic),  $27.50  (foreign),  single  copy  price  $3.  Certain  documents  ab- 
stracted in  this  journal  can  be  purchased  from  the  NTIS  at  prices  indicated  in 
the  entry.   Prepayment  is  required. 


SELECTED 

WATER  RESOURCES  ABSTRACTS 


A  Semimonthly  Publication  of  the  Water  Resources  Scientific  Information  Center, 
Office  of  Water  Resources  Research,  U.S.  Department  of  the  Interior 


VOLUME  5,  NUMBER  10 

MAY   15,   1972 


W72-05279  -  W72-05878 


6S66i 

m 


Use  of  funds  for  printing  this  publication  approved  by  the  Director  of  the  Bureau  of  the  Budget,  September  4,   1968. 


As  the  Nation's  principal  conservation  agency,  the  Department  of  the 
Interior  has  basic  responsibilities  for  water,  fish,  wildlife,  mineral,  land, 
park,  and  recreational  resources.  Indian  and  Territorial  affairs  are  other 
major  concerns  of  America's  "Department  of  Natural  Resources." 

The  Department  works  to  assure  the  wisest  choice  in  managing  all  our 
resources  so  each  will  make  its  full  contribution  to  a  better  United 
States-now  and  in  the  future. 


FOREWORD 

Selected  Water  Resources  Abstracts,  a  semimonthly  journal,  includes  abstracts 
of  current  and  earlier  pertinent  monographs,  journal  articles,  reports,  and 
other  publication  formats.  The  contents  of  these  documents  cover  the  water- 
related  aspects  of  the  life,  physical,  and  social  sciences  as  well  as  related 
engineering  and  legal  aspects  of  the  characteristics,  conservation,  control,  use, 
or  management  of  water.  Each  abstract  includes  a  full  bibliographical  citation 
and  a  set  of  descriptors  or  identifiers  which  are  listed  in  the  Water  Resources 
Thesaurus.  Each  abstract  entry  is  classified  into  ten  fields  and  sixty  groups 
similar  to  the  water  resources  research  categories  established  by  the  Com- 
mittee on  Water  Resources  Research  of  the  Federal  Council  for  Science  and 
Technology. 

WRSIC  IS  NOT  PRESENTLY  IN  A  POSITION  TO  PROVIDE  COPIES  OF  DOCU- 
MENTS ABSTRACTED  IN  THIS  JOURNAL.  Sufficient  bibliographic  information 
is  given  to  enable  readers  to  order  the  desired  documents  from  local  libraries 
or  other  sources. 

Selected  Water  Resources  Abstracts  is  designed  to  serve  the  scientific  and 
technical  information  needs  of  scientists,  engineers,  and  managers  as  one 
of  several  planned  services  of  the  Water  Resources  Scientific  Information 
Center  (WRSIC).  The  Center  was  established  by  the  Secretary  of  the  Interior 
and  has  been  designated  by  the  Federal  Council  for  Science  and  Technology 
to  serve  the  water  resources  community  by  improving  the  communication  of 
water-related  research  results.  The  Center  is  pursuing  this  objective  by  co- 
ordinating and  supplementing  the  existing  scientific  and  technical  information 
activities  associated  with  active  research  and  investigation  program  in  water 
resources. 

To  provide  WRSIC  with  input,  selected  organizations  with  active  water  resources 
research  programs  are  supported  as  "centers  of  competence"  responsible  for 
selecting,  abstracting,  and  indexing  from  the  current  and  earlier  pertinent 
literature  in  specified  subject  areas. 

Additional  "centers  of  competence"  have  been  established  in  cooperation  with 
the  Environmental  Protection  Agency.  A  directory  of  the  Centers  appears  on 
inside  back  cover. 

Supplementary  documentation  is  being  secured  from  established  discipline- 
oriented  abstracting  and  indexing  services.  Currently  an  arrangement  is  in 
effect  whereby  the  BioScience  Information  Service  of  Biological  Abstracts 
supplies  WRSIC  with  relevant  references  from  the  several  subject  areas  of 
interest  to  our  users.  In  addition  to  Biological  Abstracts,  references  are  acquired 
from  Bioresearch  Index  which  are  without  abstracts  and  therefore  also  appear 
abstractless  in  SWRA.  Similar  arrangements  with  other  producers  of  abstracts 
are  contemplated  as  planned  augmentation  of  the  information  base. 

The  input  from  these  Centers,  and  from  the  51  Water  Resources  Research 
Institutes  administered  under  the  Water  Resources  Research  Act  of  1964,  as 
well  as  input  from  the  grantees  and  contractors  of  the  Office  of  Water  Re- 
sources Research  and  other  Federal  water  resources  agencies  with  which  the 
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Center  has  agreements  becomes  the  information  base  from  which  this  journai 
is,  and  other  information  services  will  be,  derived;  these  services  include 
bibliographies,  specialized  indexes,  literature  searches,  and  state-of-the-art 
reviews. 

Comments  and  suggestions  concerning  the  contents  and  arrangements  of  this 
bulletin  are  welcome. 

Water  Resources  Scientific  Information  Center 
Office  of  Water  Resources  Research 
U.S.  Department  of  the  Interior 
Washington,  D.  C.  20240 
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12.  WATER  CYCLE 
!A.  General 


IYDROLOGICAL,  HYDRAULIC,  SOIL 

1ECHANICAL       AND       METEOROLOGICAL 
lSPECTS  OF  MODELS  DEVISED  FOR  DETER- 
MINING THE  DEGREE  OF  PROTECTION  OF- 
ERED  BY  FLOOD  LEVEES, 
lational  Water  Authority,  Budapest  (Hungary). 

Bogardi. 

nternational  Association  of  Scientific  Hydrology 
luUetin,  Vol.  16,  No.  3,  p  45-49,  September  1971. 

fig,  2  ref . 

>escriptors:  "Flood  protection,  "Levees,  "Water 
;vels,  "Waves  (Water),  Mathematical  models, 
eepage.  Floods,  Statistics,  Erosion,  Scour. 

he  degree  of  protection  at  any  cross-section  of  a 
:vee  is  defined  as  the  minimum  flood  exposure 
.hich  the  levee  is  just  capable  of  withstanding 
,-ithout  special  protective  measures.  The  degree 
f  protection  offered  by  a  levee  section  can  be 
ound  by  statistical  analysis.  For  finding  the 
unimum  flood  exposure  the  potential  causes  of 
ailure  must  be  investigated.  These  are  influenced 
iy  the  shape  of  the  flood  hydrograph,  geological 
nd  soil  mechanical  factors,  and  by  wave  action, 
yhich  are  controlled  by  topography  and  the 
aeteorological  conditions.  Mathematical  models 
re  given  for  the  analysis  of  each  of  the  four 
ihenomena.  The  mathematical  model  serving  the 
letermination  of  the  flood  exposure  critical  for 
vave  action  is  presented  as  an  example.  (Knapp- 
JSGS) 
V72-05332 


)EVELOPMENT  OF  HYDROLOGIC  IN- 
VESTIGATIONS IN  THE  USSR  (RAZVITIYE 
.IDROLOG1CHF.SKIKH      ISSLEDOVANIY      V 

iSSR). 

itate   Hydrologic    Institute,    Leningrad,    USSR. 

josudarstvennyi  Gidrologicheskii  Institut,  Lenin- 

srad(USSR). 

josudarstvennyy  Gidrologicheskiy  Institut  Tru- 
ly, No  171,  Sokolov,  A.  A.,  editor,  1971. 104  p. 

Descriptors:  "History,  "Reviews,  "Investigations, 
'Hydrologic  aspects,  "Hydrologic  cycle,  Water 
esources,  Water  balance,  Water  utilization, 
Water  supply,  Water  storage,  Water  chemistry, 
Water  management  (Applied),  Channel  morpholo- 
;y,  Runoff,  Hydrogeology,  Climatology, 
Meteorology ,  Reclamation,  Forecasting,  Or- 
ganizations. 

Identifiers:  "USSR,  "State  Hydrologic  Institute, 
Engineering  hydrology,  Water  erosion, 
Mineralization. 

rhis  collection  of  11  papers  contains  reports 
jresented  at  the  anniversary  celebrations  of  the 
Academic  Council  of  the  State  Hydrologic  In- 
stitute on  the  occasion  of  the  50th  anniversary  of 
he  founding  of  the  establishment.  Examination  of 
he  history  and  activities  of  the  Institute  over  the 
ast  50  years  is  accompanied  by  papers  on  such 
general  topics  as:  (1)  water  resources  and  water 
valance  of  the  USSR  (K.P.  Voskresenskiy);  (2) 
hydrology  and  water  management  of  the  USSR 
S.N.  Kritskiy  and  M.F.  Menkel');  (3)  develop- 
ment of  experimental  investigations  in  hydrology 
[A.I.  Chebotarev);  (4)  development  of  reclamation 
practices  in  the  USSR  and  problems  of  Soviet 
tiydrology  (T.L.  Varkhotov  and  G.  L.  Ignatyuk); 
15)  formulation  of  a  doctrine  on  runoff  (D.L. 
Sokolovskiy);  (6)  problems  of  world  water  balance 
(M.I.  L'vovich  and  A.A.  Sokolov);  (7) 
hydrochemical  investigations  in  the  USSR  (O.A. 
Alekin);  (8)  development  of  a  hydrological 
forecast  and  information  service  for  the  USSR 
(Ye.  G.  Popov);  and  (9)  theoretical  investigations 
of  channel  processes  by  the  State  Hydrologic  In- 
stitute (I.V.  Popov  and  N.  Ye.  Kondrat'yev).  The 
collection  is  designed  for  use  by  specialists  in 
hydrology,  hydraulic  engineering,  and  geography 


as  well  as  by  undergraduate  and  graduate  students 
in  these  respective  fields.  (Josefson-USGS) 
W72-05353 


WATER  BALANCE  OF  RIVER  BASINS  (VOD- 
NYY  BALANS  RECHNYKH  VODOSBOROV), 

Belorussian  Water  Research  Inst.,  Minsk  (USSR). 

Dept.  of  Hydrological  Research. 

A.  G.  Bulavko. 

Gidrometeoizdat,  Leningrad,  1971 .  304  p. 

Descriptors:  "Water  balance,  "Hydrologic  budget, 
"River  basins,  "Watersheds  (Basins),  Large 
watersheds,  Small  watersheds,  Agricultural 
watersheds,  Crops,  Precipitation  (Atmospheric), 
Snow,  Streamflow,  Runoff,  Water  storage, 
Evaporation,  Percolation,  Water  year,  Seasonal, 
Land  reclamation,  Mathematical  studies, 
Methodology. 

Identifiers:  "USSR,  "Belorussia,  "Europe,  Neman 
River,  Water-balance  method,  Cybernetics. 

This  monograph  consisting  of  7  chapters  contains 
a  survey  of  the  present  state  of  water-balance  stu- 
dies in  the  USSR  and  abroad,  and  a  review  of  the 
theoretical  and  scientific  principles  of  the  water- 
balance  method  used  to  study  31  river  basins  of 
the  Poles'ye  Region  of  Belorussia  and  the  Neman 
River  Basin  in  East  Central  Europe.  A  method  for 
calculating  the  water  balance  of  lowland  river 
basins  of  the  nonchernozem  zone  for  a  15-year 
period  is  based  on  hydrometeorological  observa- 
tions and  practical  illustrations.  Formation  of  in- 
dividual items  of  the  water  balance  is  examined  in 
the  light  of  possible  application  of  cybernetic  prin- 
ciples to  water-balance  studies.  Results  of  long- 
term  hydrologic  investigations  by  the  author  are 
accompanied  by  references  to  the  most  important 
Soviet  and  foreign  literature  on  problems  of  the 
water  balance.  The  text  is  designed  for  use  by  spe- 
cialists of  scientific  research  institutes  and  water- 
management  planning  agencies  and  is  of  interest  to 
instructors  and  undergraduate  and  graduate  stu- 
dents in  the  fields  of  hydrometeorology  and  water- 
resources  engineering.  (Josefson-USGS) 
W72-05358 


AN  ENVIRONMENTAL  ISOTOPE  STUDY  OF 
THE  SOUTH-WESTERN  KARST  REGION  OF 
TURKEY, 

International    Atomic    Energy    Agency,    Vienna 

(Austria). 

For  primary  bibliographic  entry  see  Field  02F. 

W72-05480 


A  RELATION  BETWEEN  PEAK  DISCHARGE 
AND  MAXIMUM  TWENTY-FOUR  HOUR 
FLOW  FOR  RAINFALL  FLOODS, 

Queen's  Univ.,  Kingston  (Ontario). 

W.  E.  Watt. 

Journal  of  Hydrology,  Vol  14,  No  3/4,  p  285-292, 

December  1971 .  4  fig,  2  tab,  2  ref. 

Descriptors:  "Rainfall-runoff  relationships, 
"Floods,  "Peak  discharge,  "Unit  hydrographs, 
Hydrograph  analysis,  Design  storm,  Flood 
forecasting,  Precipitation  intensity,  Rainfall  inten- 
sity, Precipitation  excess. 

For  floods  resulting  from  isolated  rainfall  events 
for  which  areal  and  temporal  variations  in  intensi- 
ty are  small,  a  one-parameter  peak  discharge-max- 
imum 24  hour  flow  relation  employing  the  basin 
lag  is  satisfactory.  The  suggestion  relation  is  based 
on  the  n-Iinear  reservoir  model  for  the  instantane- 
ous unit  hydrograph;  it  should  have  general  appli- 
cation. As  a  particular  example  of  its  application 
the  results  of  34  storm  events  for  13  drainage 
basins  in  southern  Ontario  provided  excellent 
agreement  with  the  theoretical  relation  cor- 
responding to  a  value  of  n  of  6.5.  (Knapp-USGS) 
W72-05482 


OBTAINING  OVERLAND  FLOW  RESISTANCE 
BY  OPTIMIZATION, 

Agricultural    Research    Service,    Boise,    Idaho. 

Northwest  Watershed  Research  Center. 

For  primary  bibliographic  entry  see  Field  02E. 

W72-05644 


SCHiNTmC  FRAMEWORK  OF  WORLD 
WATER  BALANCE. 

UNESCO-IASH  Contribution  to  International 
Hydrological  Decade:  UNESCO  Technical  Papers 
in  Hydrology,  No  7,  1971.  27  p,  2  tab,  34  ref. 

Descriptors:  "Water  balance,  "Hydrologic  budget, 
"Water  demand,  "International  Hydrological 
Decade,  Long-term  planning,  Scientific  personnel, 
Water  resources  development.  Reviews, 
Hydrologic  cycle,  Hydrology. 

The  panel  on  Scientific  Framework  of  the  Interna- 
tional Hydrological  Decade  Working  Group  on  the 
World  Water  Balance  reached  the  conclusion  that 
the  objectives  of  the  World  Water  Balance  Pro- 
gram should  be  actively  pursued  along  three  main 
lines:  (a)  Synthesis  of  existing  data;  (b)  Accumula- 
tion of  new  data;  (c)  Development  of  new  ap- 
proaches. All  available  data  should  be  used  to  ob- 
tain the  best  possible  approximations  of  long-term 
water  balances  for  river  basins,  countries,  large 
natural  regions,  and  continents,  in  that  order.  In 
the  expansion  of  data  networks,  emphasis  should 
be  given  to  the  standards  of  accuracy  and  reliabili- 
ty of  new  instruments.  As  the  long-term  aim  of  the 
World  Water  Balance  Program  is  to  develop  a 
combined  hydrological-meteorological  model,  an 
initial  study  should  be  undertaken  of  the  problem 
in  relating  existing  small-scale  hydrological  models 
to  the  much  larger  scale  meteorological  models. 
(Woodard-USGS) 
W72-05650 


THE  STANFORD  MODEL  APPLIED  TO  PIED- 
MONT WATERSHEDS, 

Clemson  Univ.,  South  Carolina.  Dept.  of  Agricul- 
tural Engineering. 

J.  T.  Ligon,  A.  G.  Law,  and  D.  H.  Higgins. 
Paper  No  70-730,  presented  at  1970  Winter  Meet- 
ing of  the  American  Society  of  Agricultural  En- 
gineers, Chicago,  111.,  December  8-11,  1970.  21  p, 
10  fig,  2  tab,  10  ref.  OWRR  A-010-SC  (4). 

Descriptors:  "Streamflow  forecasting, 

"Watershed  management,  "Computer  models, 
"Computer  programs,  Flow  rates,  Peak  discharge, 
Hydrographs,  Model  studies,  Systems  analysis, 
Rainfall-runoff  relationships. 

The  Stanford  Watershed  Computer  Model  was  ap- 
plied to  two  Piedmont  watersheds  in  South 
Carolina,  one  with  an  area  of  561  acres  (0.877 
square  miles)  and  the  other  with  an  area  of  44.0 
square  miles.  With  the  smaller  watershed,  detailed 
attention  was  given  to  the  influence  of  various 
model  parameters  on  streamflow  for  various  time 
periods  (annual,  monthly,  daily,  and  storm 
periods).  Good  prediction  of  annual  streamflow 
and  fairly  good  prediction  on  a  monthly  basis  were 
attained.  Storm  hydrographs  were  simulated  less 
accurately.  Peak  flow  rates  were  particularly 
troublesome  on  the  smaller  watershed,  although 
the  time  of  peak  was  very  accurately  simulated. 
(Woodard-USGS) 
W72-05860 


EXPERIMENTAL  INVESTIGATION  OF  SMALL 
WATERSHED  FLOODS, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  02E. 

W72-05873 


Field  02— WATER  CYCLE 
Group  2B — Precipitation 

2B.  Precipitation 


DISTRIBUTION  FOR  K-DAY  RAINFALL 
TOTALS, 

Ghent  Rijksuniversiteit  (Belgium).  Astronomical 
Observatory  and  Seminar  of  the  Theory  of  Proba- 
bilities and  Mathematical  Statistics. 
P.  Dingens,  and  H.  Steyaert. 

International  Association  of  Scientific  Hydrology 
Bulletin,  Vol  16,  No  3,  p  19-24,  September  1971.  1 
fig,  1  tab,  7  ref. 

Descriptors:     'Rainfall,    'Distribution    patterns, 
'Statistical  methods,  Time  series  analysis.  Statisti- 
cal models,  Probability. 
Identifiers:  Ghent  (Belgium). 

Distribution  functions  proposed  to  represent 
precipitation  totals  are  reviewed.  A  transformed 
incomplete  gamma  distribution  was  useful. 
Precipitation  totals  contain,  as  particular  cases  or 
as  limit-cases,  the  distributions  usually  employed 
for  daily,  weekly,  monthly,  and  annual  precipita- 
tion. Periods  shorter  than  a  day,  as  well  as  intensi- 
ty distribution  may  be  calculated  by  the  same  law. 
The  general  validity  of  the  proposed  law  is  con- 
firmed by  applying  it  to  the  rainfall  data  collected 
at  the  Observatory  of  Ghent.  (Knapp-USGS) 
W72-05334 


WEIGHT  CAPACITY  REQUIREMENTS  FOR 
PRECIPITATION  MEASUREMENTS  IN  THE 
WASATCH  MOUNTAINS, 

Utah  Water  Research  Lab.,  Logan. 

G.  W.  Reynolds. 

Water  Resources  Research,  Vol  8,  No  1.  p  249- 

254,  February  1972.  1  fig,  3  tab,  2  ref.  14-06-D-6820 

USU. 

Descriptors:  'Precipitation  gages,  'Data  collec- 
tions, 'Snowfall,  'Telemetry,  'Instrumentation, 
Water  equivalent,  Hydrologic  data.  Networks, 
Network  design,  Water  yield,  Snowpacks, 
Weather  modification.  Monitoring,  Utah. 
Identifiers:  'Wasatch  Mountains. 

The  reasonable  readout  resolution  and  the  accura- 
cy of  the  data  from  the  telemetering  precipitation 
measurement  stations  of  the  Wasatch  Weather 
Modification  Project  are  inversely  related  to  the 
assigned  measurement  range.  Consequently, 
provision  for  precipitation  amounts  much  in  ex- 
cess of  the  amounts  actually  experienced  results  in 
an  unnecessary  loss  of  information.  For  the  winter 
season  and  for  the  liquid  water  equivalent  con- 
cerned, only  a  few  locations  need  the  70-inch 
capacity;  60  inches  will  suffice  for  most  high  al- 
titude-high yield  stations;  36  inches  is  ample  for 
low  altitude-high  yield  stations;  20  inches  is  more 
than  adequate  for  low  altitude-low  yield  stations. 
Volume  capacity  requirements  are  somewhat 
higher  because  of  the  delay  of  melting  in  the  col- 
lection can.  (Knapp-USGS) 
W72-05336 


PRECIPITATION     TELEMETRY     IN     MOUN-" 
TAINOUS  AREAS, 

Utah  Water  Research  Lath.  Logan. 

D.  G.  Chadwick. 

Water  Resources  Research.  Vol  8.  No  1.  p  255- 

258,  February  1972.  3  fig. 

Descriptors:  'Precipitation  gages,  'Data  collec- 
tions, 'Snowfall,  'Telemetry,  'Instrumentation, 
Water  equivalent,  Hydrologic  data.  Networks. 
Network  design.  Water  yield,  Snowpacks. 
Weather  modification.  Monitoring.  Utah. 
Identifiers:  'Wasatch  Mountains. 

A  battery-operated  telemetry  system  having  high 
resolution  and  accuracy  was  developed  at  the 
Utah  Water  Research  Laboratory.  The  system  is 
used  for  telemetering  precipitation  data  from  45 
remote  mountain  sites  in  the  Wasatch  and  Uinta 
mountain  ranges.  At  selected  sites  temperature, 
wind,  and  the  water  content  of  snow  are  also 


telemetered.  The  use  of  a  unique  pick-off  sensor 
on  the  transducer  also  permits  the  system  to  be 
readily  adapted  to  telemeter  information  from 
many  recording-type  instruments  such  as  a  baro- 
graph. (Knapp-USGS) 
W72-05337 


OPTIMUM     GAGING     OF     THUNDERSTORM 
RAINFALL  IN  SOUTHEASTERN  ARIZONA, 

Agricultural    Research    Service,    Tucson,    Ariz. 
Southwest  Watershed  Research  Center. 
H.  B.  Osborn,  L.  J.  Lane,  and  J.  F.  Hundley. 
Water  Resources  Research,  Vol  8,  No  1,  p  259- 
265,  February  1972.  5  fig,  3  tab,  3  ref. 

Descriptors:  'Rain  gages,  'Network  design, 
'Thunderstorms,  'Arizona,  Rainfall  intensity. 
Rainfall-runoff  relationships.  Runoff  forecasting. 
Data  collections,  Hydrologic  data. 
Identifiers:  'Walnut  Gulch  Experimental 
Watershed  (Ariz). 

About  70%  of  the  annual  precipitation  on  the  Wal- 
nut Gulch  Experimental  Watershed  in  southeast- 
ern Arizona  occurs  as  thunderstorm  rainfall  during 
the  3-month  period  from  July  through  September. 
The  summer  thunderstorms  produce  high  intensi- 
ty, short  duration  rains  of  limited  areal  extent. 
Records  from  long-term  stations  give  good  esti- 
mates of  the  average  annual  and  seasonal 
precipitation  for  a  region,  but  networks  of  record- 
ing gages  are  necessary  to  describe  individual 
storms  and  seasonal  rainfall  on  finite  watersheds. 
The  optimum  rain  gage  density  varies  inversely 
with  water  shed  size  and  directly  with  the  required 
accuracy.  For  example,  to  correlate  rainfall  and 
runoff,  a  1  sq  mi  watershed  with  a  length-width 
ratio  of  4  requires  a  network  of  three  recording 
rain  gages.  For  watersheds  of  approximately  120 
acres  or  less,  the  optimum  network  for  rainfall-ru- 
noff correlation  is  one  recording  rain  gage. 
Generally,  the  number  of  gages  required  per  unit 
area  decreases  as  the  watershed  size  increases  up 
to  about  10  sq  mi.  A  network  of  gages  located  at 
1.5-mile  intervals  is  necessary  to  correlate 
adequately  the  thunderstorm  rainfall  and  runoff 
for  watersheds  of  10  sq  mi  and  more.  (Knapp- 
USGS) 
W72-05338 


RAINFALL  INTENSITY-DURATION-FREQU- 
ENCY RELATIONS  FOR  THE  WASATCH 
MOUNTAINS  OF  NORTHERN  UTAH, 

Forest  Service  (USDA)  Ogden,  Utah.  Intermoun- 

tain  Forest  and  Range  Experiment  Station. 

E.  E.  Farmer,  and  J.  E.  Fletcher. 

Water  Resources  Research,  Vol  8,  No  1,  p  266- 

271 ,  February  1972.  2  fig,  2  tab,  13  ref. 

Descriptors:  'Frequency  analysis,  'Rainfall  inten- 
sity, 'Depth-area-duration  analysis.  'Utah,  Al- 
pine, Mountains.  Topography,  Runoff  forecast- 
ing. Meteorological  data.  Meteorology,  Climates, 
Climatology,  Precipitation  gages. 
Identifiers:  Intensity-duration-frequency  analysis. 

Date  from  25  precipitation  intensity  stations  in 
central  and  north-central  Utah  at  altitudes  of  4350- 
10,150  feet  were  analyzed.  All  data  were  collected 
from  May  1  to-October~31.  Each  station  has  10  or 
more  years  of  record;  one  station  has  30  years  of 
record..  Analyses  were  made  of  (1)  record  con- 
sistency. (2)  definition  of  local  precipitation  zones, 

(3)  intensity-duration-frequency    characteristics, 

(4)  24-hour  depths.  (5)  monthly  depths  and  number 
of  storms,  (6)  storm  occurrence  by  hour  of  the 
day,  and  (7)  storm  occurrence  by  storm  duration. 
The  precipitation  zone  at  6500-8000  feet  altitude 
should  receive  the  greatest  rainfall  intensities. 
There  is  a  trend  toward  reduced  intensities  with  in- 
creasing elevation,  but  the  trend  is  not  uniform. 
Precipitation  zones  receiving  the  greatest  intensity 
of  rainfall  do  not  coincide  with  those  zones  receiv- 
ing the  greatest  depth  of  rainfall.  Rainfall  depth 
generally  increases  with  altitude.  There  is  a 
marked  difference  between  two  study  areas  with 
respect  to  the  distribution  of  storm  occurrence  by 


hour.  This  difference  is  attributed  to  differences 
storm  type  and  in  the  principal  source  of  sumir 
moisture.  Average  storm  length  varies  inverst 
with  altitude.  (Knapp-USGS) 
W72-05339 


THE  EFFECT  OF  SHELTERWOOD  FELLIN< 
ON  THE  CHANGE  IN  THE  PHYTOCLIMA1 
OF  STANDS, 

For  primary  bibliographic  entry  see  Field  04C. 
W72-05398 


ON  THE  DECOMPOSITION  OF  THE  EXTREN 
VALUE  DISTRIBUTION  OF  DAH.Y  RAINFAI 
DEPTHS  AND  THE  DERIVATION  OF  PROB 
BILITIES  OF  COMPOUND  EVENTS, 

Institute    for    Land    and    Water    Manageme 

Research,  Wageningen  (Netherlands). 

P.  T.  Stol. 

Journal  of  Hydrology,  Vol  14,  No  3/4,  p  181-19 

December  1971.  1 1  fig,  4  tab,  2  ref. 

Descriptors:  'Probability,  'Variability,  'Rainfa 
'Statistical  methods,  Meteorological  data.  Da 
processing.  Time  series  analysis. 
Identifiers:  'Extreme  value  distribution. 

Irregularities  were  found  in  extreme  value  di 
tributions  of  monthly  extremes  of  daily  rainfi 
depths  in  the  eastern  part  of  the  Netherlands  ( Wi 
terwsijk).  Two  types  of  extremes  play  a  role  in  tl 
composition  of  the  sample.  A  rough  classificatic 
was  based  on  the  occurrence  of  monthly  and  a 
nual  extremes  in  a  given  month.  Rather  than  reft 
ing  the  method  of  classification,  the  method  of  c; 
culating  the  probabilities  of  compound  even 
when  extremes  of  either  class  occur  in  a  giv< 
month  was  developed.  (Knapp-USGS) 
W72-05477 


TRITIUM  FALLOUT  IN  SOUTHERN  AUI 
TRALIA  AND  ITS  HYDROLOGIC  IMPLIC/ 
TIONS, 

Commonwealth  Scientific  and  Industrial  Researc 

Organization,  Glen  Osmond  (Australia).  Div.  < 

Soils. 

G.  B.  Allison,  J.  W.  Holmes,  and  M.  W.  Hughes. 

Journal  of  Hydrology,  Vol  14,  No  3/4,  p  307-32 

December  1971 .  6  fig,  4  tab,  25  ref. 

Descriptors:       'Tritium,       'Fallout,       'Tracer 
'Groundwater      movement.      Water      resourc< 
development.    Tracking    techniques,     Samplini 
Data  collections. 
Identifiers:  'Australia. 

The  tritium  concentration  in  rainfall  collected  at  1 
sampling  stations  in  southern  Australia  was  detei 
mined  for  the  years  1966-1970.  The  concentratioi 
which  generally  is  of  magnitude  30  to  60  atoms  c 
tritium  per  10  to  the  18th  power  atoms  of  a 
hydrogen  species,  shows  well-defined  peaks  i 
spring  and  summer  rainfall,  and  increases  signif 
cantly  at  sampling  locations  towards  the  interior  c 
the  continent.  The  level  of  tritium  is  considerabl 
higher  than  the  natural  abundance,  but  aftc 
reaching  a  peak,-  it  is  now  declining  an 
presumably  will  approach  the  pre-bomb  concei 
tration  of  about  6  T.U.  The  purpose  of  tb 
analyses  is  to  obtain  tritium  input  functions  fc 
water  entering  underground  storage,  as  a  necesss 
ry  first  step  in  using  tritium  concentration  o 
groundwater  to  determine  residence  times  an 
make  an  inventory  of  water  resources.  (Knapf 
USGS) 
W72-05484 


WEATHER  MODIFICATION  IN  WATERSHE1 
MANAGEMENT. 

Fresno  State  Coll.  Foundation.  Calif.  Atmospheii 

Water  Resources  Research. 

For  primary  bibliographic  entry  see  Field  03B. 

W72-05489 
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.  Snow,  Ice,  and  Frost 


)W  MEASUREMENT  PREDICAMENT, 

ional  Oceanic  and  Atmospheric  Administra- 
,  Silver  Spring,  Md.  Hydrologic  Research  and 
elopment  Lab. 
..  Peck. 

:er  Resources  Research,  Vol  8,  No  1,  p  244- 
February  1972.  2  fig,  1  tab,  9  ref. 

criptors:        'Snowfall,        *Snow        surveys, 
icipitation  gages,  Snowmelt,  Runoff  forecast- 
Mathematical  models,  Model  studies.  Data 
sctions,  Hydrologic  data, 
itifiers:  Snow  measurement. 

eased  interest  in  snow  and  snowmelt  runoff 
resulted  in  the  need  for  a  better  knowledge  of 
vfall  and  the  water  equivalent  of  snow  cover. 
ient  measuring  methods  are  valuable  for 
onal  runoff  prediction  and  other  water 
agement  requirements  in  major  snow  areas. 
irever,  more  accurate  estimates  of  the  actual 
vfall  and  the  average  areal  snow  cover  are 
lired  for  detailed  water  budget  and  water  use 
ies  and  for  input  for  conceptual  forecasting 
lels.  The  limitations  of  present  measuring 
ems  are  analyzed,  and  guidelines  for  their  use- 
ess  as  indices  are  presented.  The  basic 
ilems  involved  in  determining  more  represen- 
e  values  are  discussed,  and  suggestions  are 
n  for  methods  to  improve  measurements.  (K- 
j-USGS) 
1-05335 


L  REGIMES  IN  THE  POLAR  NORTH.  (THE 
IDEMY  OF  SCIENCES  OF  THE  USSR.  THE 
LA  BRANCH.  THE  POLAR-ALPINE 
rANICAL  GARDEN). 

demiya  Nauk  SSSR,  Kirov.  Polyarno-Alpiiskii 

micheskii  Sad. 

primary  bibliographic  entry  see  Field  02G. 

1-05373 


SONAL  DYNAMICS  OF  SOIL  PROCESSES 
HE  POLAR  NORTH, 

primary  bibliographic  entry  see  Field  02G. 
1-05383 


)ROMEDUSAE  MITROCOMELLA 

YDIADEMATA  AND  M.  CRUCIATA  AS  IN- 
ATORS      OF      BOREAL      AND      ARCTIC 

TERS, 

cow  State  Univ.  (USSR). 
i.  Yashnov. 

I  Zh.  49  (12):  1780-1788.  1970.  Illus.  Map.  En- 
i  summary. 

itifiers:  Arctic,  Boreal,  Hydromedusae,  In- 
ters, Mitrocomella-Cruciata,  Mitrocomella- 
diademata. 

distribution  of  2  closely  related  species  M. 
diademata  and  M.  cruciata  is  considered  with 
ect  to  the  distribution  of  water  masses.  The 
:ture  of  M.  cruciata,  long  regarded  as  a  doubt- 
ipecies,  is  described.  After  its  1st  description 
i  the  Massachusetts  Bay  (A.Agassiz,  1865), 
species  was  never -found  there.  However,  its 
overy  in  the  Barents  Sea  and  Bering  Strait 
draws  all  doubts.  The  species  in  question 
:r  in  the  number  of  marginal  tentacles  and  cirri 
ted  between  them,  as  well  as  in  the  structure 
Mads.  The  arctic  species  M.  cruciata  occurred 
e  Barents  Sea  in  cold  years  at  the  beginning  of 
century  (Linko,  1905,  1907),  and  the  boreal 
ies  M.  polydiademata  was  found  in  1929  and 
when  numerous  representatives  of  warm 
:r  species  penetrated  in  the  west  Barents  Sea 
cold  water  species  migrated  to  the  east.  The 
ppearance  of  M.  cruciata  from  the  Mas- 
msetts  Bay  may  also  be  connected  with  the 
'ges  of  hydrological  conditions  of  this  region. 
i  interesting  that  the  arctic  M.  cruciata  was 


found  in  the  Massachusetts  Bay  in  cold  1862-1864 
and  the  boreal  M.  polydiademata  was  found  in  the 
Gulf  of  Maine  in  warm  1913-1920.  Fluctuations  of 
ice  cover  in  the  Davis  Strait  and  off  Iceland  and 
years  of  finding  of  both  species  are  given. -Copy- 
right 1971 ,  Biological  Abstracts,  Inc. 
W72-05391 


SNOWPACK  ACCUMULATION  IN  RELATION 
TO  TERRAIN  AND  METEOROLOGICAL  FAC- 
TORS IN  SOUTHWESTERN  MONTANA, 

Montana  State  Univ.,  Bozeman. 

J.  T.  McPartland,  A.  B.  Super,  and  V.  L.  Mitchell. 

Available  from  NTIS,  Springfield,  Va  22151  as 

AD-732  850  Price   $3.00  paper  copy;  95   cents 

microfiche.  Technical  Report,  August  1971.  96  p, 

21  fig,  16  tab,  35  ref.  AROD-7166.2-EN.  DAHC04- 

67-C-0058. 

Descriptors:       *Snowpacks,      *Snow      surveys, 

'Mountains,     *Montana,     Meteorological     data, 

Elevations,  Slopes,  Topography,  Data  collections, 

Statistical  methods,  Water  equivalent,  Regression 

analysis. 

Identifiers:  'Snowpack  accumulation. 

The  relationships  between  mountain  snowpack  ac- 
cumulation and  terrain  and  meteorological 
parameters  were  investigated  in  three  separate 
mountain  areas  in  southwestern  Montana.  The 
parameters  used  (elevation,  aspect,  slope,  geo- 
graphic location,  and  degree  of  potential  windi- 
ness)  were  determined  for  each  sampling  site  in 
the  three  study  areas.  These  were  used  as  ter- 
rain/meteorological parameters  in  the  data  analy- 
sis. Snowpack  variables  measured  were  snow 
depth  and  water  equivalent.  Statistical  treatment 
of  the  data  was  performed  through  use  of  simple 
correlation  and  multiple  linear  regression 
analyses,  and  by  principal  component  analysis. 
Snow  depth  was  used  as  the  snowpack  variable 
throughout  all  analyses.  However,  a  very  high  sim- 
ple linear  correlation  consistently  existed  between 
the  snow  depth  and  water  equivalent,  indicating 
that  the  analyses  apply  equally  to  water 
equivalents.  In  the  Bangtail  area  of  the  Bridger 
Range,  elevation  was  generally  the  most  important 
in  explaining  variance  in  snowpack  depth.  Varia- 
tion in  snowpack  depth  at  the  Carrot  Basin  area  of 
the  Madison  Range  and  the  Cooke  City  area  of  the 
Beartooth  Range  were  largely  explained  by  the 
elevation  parameter.  (See  also  W72-05498) 
(Woodard-USGS) 
W72-05497 


INFRARED  TEMPERATURE  SENSING  OF 
SNOW-COVERED  TERRAIN, 

Montana  State  Univ.,  Bozeman. 

B.  A.  Shafer,  and  A.  B.  Super. 

Available  from  NTIS,  Springfield,  Va  22151   as 

AD-732   849   Price   $3.00   paper   copy;   95   cents 

microfiche.  Technical  Report,  August  1971.  95  p, 

21  fig,  7  tab,  31  ref.  AROD-7166.1-EN.  DAHC04- 

67-C-0058. 

Descriptors:  *Snow  cover,  'Temperature,  *Mea- 
surement,   'Remote   sensing,   *Data  collections, 
Analytical  techniques,  Instrumentation,  Infrared 
radiation,  Thermal  radiation,  Arctic,  Snow. 
Identifiers:  *Snow-surface         temperatures. 

Radiometer. 

Remote  sensing  of  snow-surface  temperatures  was 
investigated  with  a  Barnes  IT-3  infrared  ther- 
mometer. Much  of  the  work  concentrated  on 
determining  the  vertical  emissivity  of  dry  snow  in 
the  atmospheric  infrared  window  region  between  8 
and  14  microns.  The  emissivity  of  various  snow 
surface  types  was  measured  using  an  apparatus 
called  an  emissivity  box.  An  average  emissivity  for 
the  freshly  fallen  snow  was  found  to  be  0.975.  An 
analysis  of  errors  in  radiometrically  obtained 
snow-surface  temperatures  revealed  that  the  IT-3 
is  capable  of  accurately  measuring  the  true  surface 
temperature  to  within  2  deg  Celsius.  Remote 
radiometric  temperature  sensing  of  snow  surfaces 
appears  to  offer  a  potentially  useful  tool  for  moni- 


toring surface  temperature  gradients  in  arctic  en- 
vironments.   (See    also    W72-05497)    (Woodard- 
USGS) 
W72-05498 


DISTRIBUTION  OF  THERMOPHILIC  BAC- 
TERIA IN  ARCTIC  AND  SUBARCTIC 
HABITATS, 

Colorado    State    Univ.,    Fort   Collins.    Dept.    of 

Microbiology. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-05618 


NOTE  ON  CORRELATION  COEFFICIENTS 
DERIVED  FROM  CUMULATIVE  DISTRIBU- 
TIONS WITH  REFERENCE  TO  GLACIOLOGI- 
CAL  STUDD2S, 

Colorado  Univ.,  Boulder.  Inst,  of  Arctic  and  Al- 
pine Research. 

J.  T.  Andrews,  B.  D.  Fahey,  and  D.  Alford. 
Journal  of  Glaciology,  Vol  10,  No  58,  p  145-147, 
1971.  1  tab,  20  ref.  DA-ARO-D-31-124-G1163. 

Descriptors:   'Glaciers,   *Geomorphology,  'Cor- 
relation  analysis,    Mathematical    studies,    Equa- 
tions, Ablation,  Lake  ice,  Glaciation. 
Identifiers:  'Glaciology,  Correlation  coefficients, 
Cumulative  distributions. 

In  many  areas  of  glaciology,  cumulative  degree 
days,  either  positive  or  negative,  are  regressed 
against  another  cumulative  value,  such  as  ablation 
or  lake-ice  growth.  Very  strong  functional  rela- 
tionships are  frequently  found  with  high  correla- 
tion coefficients.  If  pairs  of  random  numbers  are 
cumulated,  the  resulting  correlation  coefficients 
(r)  are  extremely  high  with  a  Fisher  transformed 
mean  of  r =0.986  and  standard  error  of  plus  or 
minus  0.001  (based  on  50  individual  computations 
of  r  which  in  turn  were  based  on  20  cumulated 
pairs  of  random  numbers  between  0  and  99).  These 
results  indicate  that  caution  must  be  excercised  in 
the  physical  interpretation  of  data  of  this  kind. 
(Woodard-USGS) 
W72-05849 


DELTAIC     SEDIMENTATION     IN     GLACIAL 
LAKE  DOUGLAS, 

Illinois  State  Geological  Survey,  Urbana. 
For  primary  bibliographic  entry  see  Field  02J. 
W72-05863 


SNOWMELT  TEMPERATURE  INFLUENCE  ON 
INFILTRATION  AND  SOIL  WATER  RETEN- 
TION, 

Forest  Service  (USDA),  Wenatchee,  Wash.  Forest 

Hydrology  Lab. 

For  primary  bibliographic  entry  see  Field  02G. 

W72-05866 


2D.  Evaporation  and  Transpiration 


PHOTOSYNTHESIS  AND  TRANSPIRATION  AS 
A  FUNCTION  OF  GASEOUS  DIFFUSIVE  RE- 
SISTANCE IN  ORANGE  LEAVES, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Merbein  (Australia).   Div   of  Hor- 
ticultural Research. 
P.  E.  Kriedemann. 

Physiol  Plant.  24  (2):  2 1 8-225.  1 97 1 .  Illus. 
Identifiers:  Aperture,  Citrus-Sinensis-D,  Diffu- 
sive, Function,  Gas,  Gaseous,  IR,  Leaves, 
Mesophyll,  Moisture,  Orange-D,  Photosynthesis, 
Resistances,  Stomatal,  Stress,  Temperature, 
Transpiration. 

The  C02  and  H20  vapor  exchange  of  single  at- 
tached orange,  Citrus  sinensis  (L.),  leaves  was 
measured  under  laboratory  conditions  using  IR  gas 
analysis.  Gaseous  diffusive  resistances  were 
derived  from  measurements  at  a  saturating  irradi- 
ance  and  at  a  leaf  temperature  optimum  for 
photosynthesis.  Variation  in  leaf  resistance  (within 


H 


Field  02— WATER  CYCLE 

Group  2D — Evaporation  and  Transpiration 


the  range  1.6  to  60  s  cm-1)  induced  by  moisture 
status,  or  by  cyclic  oscillations  in  stomatal  aper- 
ture, was  associated  with  changes  in  both 
photosynthesis  and  transpiration.  At  low  leaf  re- 
sistance (rl  less  than  10  s  cm-1)  the  ratio  of  trans- 
piration to  photosynthesis  declined  with  reduced 
itomatal  aperture,  indicating  a  tighter  stomatal 
control  over  H20  vapor  loss  than  over  C02  as- 
similation. At  higher  leaf  resistance  (rl  greater 
than  10  s  cm-1)  changes  in  transpiration  and 
photosynthesis  were  linearly  related,  but  leaf  re- 
sistance and  mesophyll  resistance  were  also  posi- 
tively correlated,  so  that  strictly  stomatal  control 
of  photosynthesis  became  more  apparent  than 
real.  This  evidence,  combined  with  direct  mea- 
surements of  C02  diffuse  resistances  (in  a  -02  gas 
stream)  emphasized  the  presence  of  a  significant 
mesophyll  resistance,  i.e.  an  additional  and  rate 
limiting  resistance  to  C02  assimilation  over  and 
above  that  encountered  by  H20  vapor  escaping 
from  the  leaf  -Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-05363 


A    SIMPLE    METHOD     FOR    DETERMINING 
TRANSPIRATION  IN  PLANTS, 

S.  P.  Nazarov,  and  L.  P.  Egorova. 
Uch  Zap  Mord  Univ.  84.  98-99.  1969. 
Identifiers:  Plants,  Transpiration. 

An  attached  leaf  is  enclosed  in  a  polyethylene  bag 
for  a  few  minutes,  and  the  loss  of  water  calculated 
by  the  difference  in  the  weight  of  the  bag  with  the 
leaf  after  exposure  and  the  weight  of  the  dried  leaf 
and  bag.-Copyright  1971,  Biological  Abstracts, 
Inc. 
W72-05365 


LIQUID  STORAGE, 

Phillips  Petroleum  Co.,  Bartlesville,  Okla.  (As- 
signee). 

For  primary  bibliographic  entry  see  Field  03B. 
W72-05430 


SHORELINE-AREA  RATIO  AS  A  FACTOR  IN 
RATE  OF  WATER  LOSS  FROM  SMALL 
SLOUGHS, 

Canadian         Wildlife         Service,         Saskatoon 

(Saskatchewan). 

J.  B.  MiUar. 

Journal  of  Hydrology,  Vol  14,  No  3/4,  p  259-284, 

December  1971.  15  fig,  3  tab,  22  ref. 

Descriptors:   'Evaporation,  'Evapotranspiration, 

•Lakes,    'Potholes,    'Water    loss,    Infiltration, 

Seepage,      Phreatophytes,      Wetlands,      Wildlife 

habitats. 

Identifiers:  'Prairie  potholes. 

At  Melfort,  Saskatoon,  and  Swift  Current, 
Saskatchewan,  the  rate  of  water  loss  from  small 
sloughs  varies  directly  with  the  length  of  shoreline 
per  unit  area  and,  therefore,  inversely  with  the 
size  of  individual  sloughs.  This  relationship  may 
be  caused  by  lateral  seepage  to  transpiring  mar- 
ginal vegetation,  soil  evaporation  and  to  ground- 
water. Maximum  daily  rate  of  water  loss  near  Mel- 
fort is  just  over  half  (0. 1 0  inches)  that  at  Saskatoon 
and  Swift  Current  (0.18  and  0.17  inches).  The  daily 
rate  of  seepage  loss  to  groundwater  is  estimated  to 
be  0.02  to  0.04  inches  per  1 ,000  ft  of  shoreline  per 
acre  on  heavy  lacustrine  clay  at  Melfort  and  dou- 
ble to  triple  that  (0.07  inches)  on  sandy  lacustrine 
material  at  Saskatoon  and  on  medium  textured  gla- 
cial till  at  Swift  Current.  Therefore,  during  the 
growing  season  up  to  60%  of  the  shoreline-related 
water  loss  at  Saskatoon  and  Swift  Current  and  60 
to  80%  of  this  loss  at  Melfort  can  be  attributed  to 
transpiration  by  marginal  phreatophytic  vegetation 
and  evaporation  from  the  soil  surface.  Shoreline- 
related  water  loss  accounts,  on  the  average,  for 
>0%  or  more  of  total  water  loss  in  sloughs  0.10 
ere  or  less  in  size  and  for  not  more  than  30  to  35% 
i  total  loss  in  sloughs  larger  than  one  acre.  It  is, 
therefore,  a  major  contributing  factor  to  the  rapid 
drying  of  all  sloughs  in  the  final  stages  of  their  ex- 
istence. (Knapp-USGS) 


W72-05481 


EVAPOTRANSPIRATION  REDUCTION, 

Meteorological  Office,  Poona  (India). 

For  primary  bibliographic  entry  see  Field  03B. 

W72-05700 


EVAPORATION    FROM    DRYING    SURFACES 
BY  THE  COMBINATION  METHOD, 

Wisconsin   Univ.,   Madison.   Dept.   of   Soil   and 
Water  Sciences. 

M.  Fuchs,  C.  B.  Tanner,  G.  W.  ThurteU,  and  T.  A. 
Black. 

Agronomy  Journal,  Vol  61 ,  No  1 ,  January-Februa- 
ry, 1969.  3  fig,  1  tab,  6  ref. 

Descriptors:  'Evaporation,  Soils,  Vapor  pressure, 
'Soil    moisture,    'Water    vapor,    Soil    physics, 
Lysimeters,  Heat  flow,  Soil  temperature. 
Identifiers:  'Combination  formula,  'Aerodynamic 
transfer  coefficient. 

The  combination  formula  which  explicitly  includes 
the  surface  temperature  is  used  to  predict  the 
hourly  evaporation  from  a  drying  bare  soil.  The 
formula  is  valid  regardless  of  the  water  vapor  satu- 
ration deficit  at  the  surface,  but  the  measurement 
of  the  surface  temperature  limits  its  application  to 
surfaces  having  a  well-defined  boundary  with  the 
atmosphere.  Agreement  with  hourly  evaporation 
measured  by  lysimetry  at  the  same  site  was  only 
fair  because  of  a  thermal  lag  in  the  energy  balance 
of  the  lysimeter,  but  very  good  (within  1%)  for  the 
average  daily  values  where  the  effect  of  thermal 
lag  is  negligible.  All  combination  formulas  use  an 
aerodynamic  transfer  coefficient,  which  must  in- 
clude diabatic  profile  corrections  unless  sensible 
heat  flux  density  is  small  relative  to  evaporation. 
Eddy  correlation  measurements  of  the  sensible 
heat  flux  density  into  the  air  confirmed  the 
transfer  coefficient  used.  It  is  finally  shown  that 
the  additional  measurement  of  the  water  vapor 
pressure  of  the  air  can  be  used  to  relate  the  actual 
evaporation  to  a  usefully  defined  potential 
evaporation.  (Skogerboe-Colorado  State) 
W72-05702 


VAPOR  LOSSES  THROUGH  SOIL  MULCH  AT 
DIFFERENT  WIND  VELOCITIES, 

Punjab  Agricultural  Univ.,  Hissar  (India).  Dept.  of 

Soils. 

For  primary  bibliographic  entry  see  Field  03B. 

W72-05705 


RELATION  OF  WATER  APPLICATION  TO 
EVAPORATION  AND  STORAGE  OF  SOIL 
WATER, 

Agricultural  Research  Service,  Fort  Collins,  Colo. 

Soil  and  Water  Conservation  Research  Div. 

H.  R.  Gardner,  and  W.  R.  Gardner. 

Soil  Science  Society  of  America  Proceedings,  Vol 

33,  No  2,  p  192-196,  March-April,  1969.  8  fig,  1 

tab,  7  ref. 

Descriptors:  'Evaporation,  'Water  storage,  *Dif- 
fusivity,  Rainfall,  Irrigation,  'Soil  water,  Loam, 
Water  loss. 
Identifiers:  Rago  loam,  McGrew  sandy  loam. 

Evaporation  was  measured  from  columns  of  Rago 
loan  and  McGrew  loamy  sand,  to  which  water  had 
been  added  at  several  rates  ranging  from  0.25 
cm/day  to  10.2  cm  every  20  days.  The  water  lost  by 
evaporation  varied  from  100%  of  the  total  applied 
for  the  smallest  and  most  frequent  addition  to 
31.2%  for  the  10.2  cm  of  water  added  to  McGrew 
soil  every  20  days.  The  losses  from  repeated  cy- 
cles of  the  individual  treatments  tended  to  ap- 
proach a  constant  value  that  was  less  than  the 
potential  loss.  As  the  amount  added  was  increased 
for  a  given  evaporation  period,  the  loss  tended  to 
approach  a  constant  value  that  also  was  much  less 
than  the  potential  loss.  The  cumulative  evapora- 
tion curves  were  scaled  to  dimensionless  variables 
and  compared  with  a  theoretical  solution  of  the 
diffusivity  equation  for  finite  media.  Using  this 


scaling-comparison  technique,  the  losses  from 
with  two  different  potential  evaporations  \ 
compared    with    predicted    curves.    (Skoger 
Colorado  State) 
W72-05706 


WATER  EVAPORATION  FROM  SOILS  OF ' 
SOLONETZ  COMPLEX  OF  THE  TRANSVOl 
REGION  DURING  IRRIGATION  (ISPAREN 
VLAGI  POCHVAMI  SOLONTSOVOGO  K 
PLEKSA  ZAVOLZH'YA  PRI  OROSHENII), 
Akademiya  Nauk  SSSR,  Moscow.  Pochvenny 
stitut. 

A.  G.  Bondarev,  and  V.  V.  Rybina. 
Pochvovedeniye,  No  6,  p  87-96,  June  1971.  3  f 
tab,  5  ref. 

Descriptors:  'Soil  physics,  'Evaporation,  Ti 
piration,  'Soil-water-plant  relationships,  ' 
types,  Chestnut  soils.  Soil  moisture,  Moisture 
tent,  Wilting  point.  Water  loss,  recipitation 
mospheric),  Irrigation,  Plant  growth,  Gn 
stages,  Crops,  Com  (Field),  Wheat,  Root  z 
Evaporation  pans. 

Identifiers:  'USSR,  'Volgograd  Ob 
'Solonetzes. 

Investigations  were  conducted  in  1966-67  in 
Transvolga  Region  of  the  Volgograd  Oblas 
study  water  evaporation  from  Solonetz  soils  u 
various  crops.  Maximum  evaporation  loss  I 
soil  planted  to  corn  was  observed  on  dark  soil 
depression,  and  the  minimum  loss  on  a  Solo 
soil.  Nonsolonetzic  Chestnut  soil  occupied  a 
die  position.  Maximum  average  daily  total  w 
loss  through  evaporation  (17-21  mm  for  corn 
11-13  mm  for  wheat)  occurred  after  lmgatic 
the  period  between  the  heading  and  flow< 
stages  of  wheat  and  the  tasseling  and  flow< 
stages  of  corn.  Total  water  loss  through  evaf 
tion  between  sowing  and  harvesting  of  con 
silage  was  400-430  mm,  which  considerably 
ceeded  the  amount  of  moisture  which  the  soil 
retain  in  the  root  zone.  Total  evaporation  from 
planted  to  wheat  was  also  higher  than  the  am 
of  water  retained  in  the  top-meter  soil  layer  an 
in  the  case  of  com,  required  irrigation  durinf 
growing  period.  (Josefson-USGS) 
W72-05855 

2E.  Streamf low  and  Runoff 


SYNTHETIC  SERD2S  PRODUCED  BY  ME 
OF  PROBABrLITY  ANALYSIS  AS  APPLIED 
THE  RIVER  RHINE, 

L.  Siegerstetter. 

International  Association  of  Scientific  Hydro 
Bulletin,  Vol  16,  No  3,  p  103-113,  September  1 
6  fig,  3  tab,  18  ref .  3  append. 

Descriptors:    'Synthetic   hydrology,   'Simuli 

analysis,      'Statistical      models,      'Stream 

forecasting,   Stochastic  processes,  Monte  C 

method.       Probability,       Variability,       Mai 

processes. 

Identifiers:  Rhine  River. 

Using  the  Rhine  as  an  example,  a  method  is  g 
which  yields  long-term  predictions  of  river-f 
on  the  basis  of  sufficiently  long  series 
recordings.  Hydrological  processes  are  descr 
using  a  nondeterministic  model  which  justifie: 
application  of  statistic  techniques.  Since 
specific  prediction  is  not  possible,  conclusion: 
drawn  from  a  number  of  forecasts.  Analysis  o 
readings  for  the  Rhine  by  autocorrelation 
spectral  analysis  showed  the  possibility  of  a 
den  five-year  period.  For  this  reason  the  si 
was  studied  in  five-year  moving  samples.  (Kn 
USGS) 
W72-05330 


CHANNEL  PROCESSES  DURING  DIVERS 
OF  STREAMFLOW  (RUSLONTYE  PROTSE 
PRI  PEREBROSKE  STOKA), 

For  primary  bibliographic  entry  see  Field  08B. 


WATER  CYCLE— Field  02 
Streamflow  and  Runoff — Group  2E 


05357 


ER  BALANCE  OF  RIVER  BASINS  (VOD- 
BALANS  RECHNYKH  VODOSBOROV), 

•ussian  Water  Research  Inst.,  Minsk  (USSR), 
of  Hydrological  Research, 
rimary  bibliographic  entry  see  Field  02A. 
05358 


?ACE  WATER  SUPPLY  OF  THE  UNITED 
rES,  1960-65:  PART  16.  HAWAII  AND 
ER  PACIFIC  AREAS. 

>gical  Survey,  Washington,  D.C. 

rimary  bibliographic  entry  see  Field  07C. 

05360 


LITY  OF  SURFACE  WATERS  OF  THE 
ED  STATES,  1967:  PARTS  5  AND  6.  HUD- 
BAY  AND  UPPER  MISSISSIPPI  RIVER 
NS,  AND  MISSOURI  RIVER  BASIN. 

>gical  Survey,  Washington,  D.C. 

rimary  bibliographic  entry  see  Field  07C. 

054 15 


IFF  ANALYSIS  BY   ELECTRICAL   CON- 

rANCE  OF  WATER, 

o   Univ.   (Japan).    Lab.    of    Irrigation    and 

age. 

ikamura. 

al  of  Hydrology,  Vol  14,  No  3/4,  p  197-212, 

mberl971.9fig,  2  tab,  Href. 

iptors:  'Discharge  measurement,  'Rainfall- 
f  relationships,  'Water  quality,  'Electrical 
ictance,  Model  studies,  Simulation  analysis, 
r chemistry,  Stream  gages,  Base  flow. 

mtinuous  measurement  of  conductance  and 
arge,  the  surface  flow  component  could  be 
ated  from  other  components  in  the  recession 
of  hydrographs.  The  conductance-time 
and  the  hydrograph  were  both  simultane- 
simulated  by  a  series  of  model  reservoirs. 
>arameters  of  the  model  were  adjusted  by  a 
ind-error  method.  The  conductance  factor 
in  this  analysis  made  it  possible  to  adjust  ra- 
ly  some  of  the  runoff  parameters.  The  por- 
if  the  zone  wetted  by  runoff  water  within  or 
:  surface  of  the  soil  expands  according  to  the 
station  magnitude.  Water  storage  which  is 
imed  in  a  long  period  of  dry  weather  does  not 
runoff  water  during  storms.  (Knapp-USGS) 
05478 


iLATlON  BETWEEN   PEAK   DISCHARGE 
MAXIMUM      TWENTY-FOUR      HOUR 
V  FOR  RAINFALL  FLOODS, 

n's  Univ.,  Kingston  (Ontario). 

rimary  bibliographic  entry  see  Field  02A. 

05482 


iRMINATION  OF  THE  TIME  OF  TRAVEL 
<C  THE  RIVER  NETWORK, 

nan  Academy  of  Sciences,  Sofia.  Inst,  of 

alogy  and  Meteorology. 

rgov. 

al  of  Hydrology,  Vol  14,  No  3/4,  p  293-306, 

nber  1971.11  fig,  5  ref. 

iptors:     'Flood    forecasting,     'Time     lag, 
=y  equation,  Hydraulic  radius,  Rainfall-ru- 
elau'onships,  Routing,  Flood  routing, 
fiers:  Flood  waves. 

logical  forecasts  for  flood  control  and  deter- 
ion  of  the  time  of  travel  along  river  networks 
>e  made  on  the  basis  of  Chezy's  formula.  The 
)d  includes  a  new  empirical  coefficient  k 
lo  characterize  the  ratio  between  the  hydrau- 
lu  of  two  river  cross-sections,  which  define  a 
nver  reach.  The  value  of  k  becomes  stable 
the  discharge  increases.  This  stabilization 
s  a  preservation  of  the  isochrone  system  for 
nigh  values  of  the  discharge.  The  method  is 


used  in  the  solution  of  several  examples,  including 
plotting  the  isochrone  system,  and  then  a  flood 
wave  hodograph  may  be  drawn.  (Knapp-USGS) 
W72-05483 


STREAM    TEMPERATURES    IN    AN    ALPINE 
AREA, 

Forest  and  Range  Experiment  Station,  Rangiora 

(New  Zealand). 

F.  A.  Johnson. 

Journal  of  Hydrology,  Vol  14,  No  3/4,  p  322-336, 

December  1971.  10  fig,  3  tab,  8ref. 

Descriptors:    'Water  temperature,   'Streamflow, 
'Alpine,    Vegetation    effects,    Solar    radiation, 
Topography,  Altitude,  Forests. 
Identifiers:  Stream  temperatures. 

The  phase  angles  and  amplitudes  of  sine  curves 
fitted  to  the  annual  cycle  of  stream  temperatures 
may  be  used  as  quantitative  indices  of  the  thermal 
characteristics  of  catchments  and  their  associated 
stream  waters.  Higher  altitudes  result  in  lower 
temperatures  but  for  streams  with  similar  altitu- 
dinal  ranges,  those  with  warmer  aspects  have 
higher  temperatures.  The  extent  of  a  forest  cover 
influences  temperatures  by  decreasing  seasonal 
variations.  (Knapp-USGS) 
W72-05485 


PROBABILITY     DISTRIBUTION     OF     FLOW 
EVENTS  IN  THE  NEGEV  AREA  OF  ISRAEL, 

Ministry     of     Agriculture,     Jerusalem     (Israel). 

Hydrological  Service. 

M.  Ben-Zvi,  and  A.  Ben-Zvi. 

Journal  of  Hydrology,  Vol  14,  No  3/4,  p  348-353, 

December  1971.  1  fig,  3  tab,  2  ref. 

Descriptors:    'Probability,    'Streamflow,    'Arid 

lands,     Stream     gages,      Statistics,      Sochastic 

processes,       Streamflow      forecasting.      Flood 

forecasting. 

Identifiers:  Wadis,  Probability  of  streamflow. 

The  occurrence  of  a  flow  in  a  wadi  is  a  random 
event.  The  number  of  flow  events  in  a  season  is  as- 
sumed as  resulting  from  a  homogeneous  Poisson 
process.  The  agreement  between  the  observations 
and  the  expected  distribution  is  tested  by  the  chi- 
squared  test.  The  combined  record  registered  by 
three  hydrometric  stations  is  found  consistent  with 
the  hypothesis.  (Knapp-USGS) 
W72-05487 


PRELIMINARY   TESTS   ON   A   VORTEX 
SHEDDING  CURRENT  METER, 

National  Ocean  Survey,  Rockville,  Md. 

For  primary  bibliographic  entry  see  Field  08B. 

W72-05494 


SHEAR  FLOW  PAST  CIRCULAR  CYLINDER, 

Bristol  Univ.  (England).  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  08B. 
W72-05643 


OBTAINING  OVERLAND  FLOW  RESISTANCE 
BY  OPTIMIZATION, 

Agricultural    Research    Service,    Boise,    Idaho. 

Northwest  Watershed  Research  Center. 

D.  L.  Schreiber,  and  D.  L.  Bender. 

Journal   of   the   Hydraulics   Division,   American 

Society  of  Civil  Engineers,  Vol  98,  No  HY3,  Paper 

8773,  p  429-446,  March  1972.  8  fig,  3  tab,  26  ref, 

append. 

Descriptors:   'Flow  resistance,   'Overland  flow, 
♦Simulation  analysis,  'Optimization,  'Mathemati- 
cal models,   Numerical  analysis,   Rainfall-runoff 
relationships. 
Identifiers:  Kinematic  waves. 

A    mathematical   model   simulates   and   predicts 
overland  flow  hydrographs.  The  kinematic  form  of 


the  nonlinear  partial  differential  equations  of  un- 
steady, spatially  varied,  shallow- water  flow  are 
solved  simultaneously  by  numerical  integration. 
The  mathematical  model  is  verified  by  laboratory 
data  obtained  from  a  rainfall  generator  and  a 
physical  model.  Parameter  optimization  provides  a 
set  of  representative,  synthetic,  resistance- 
parameter  values.  The  synthetic  data  and  a  dimen- 
sional analysis  yield  predictive  resistance-parame- 
ter relationships.  Power  equations  relate  the  re- 
sistance parameter  to  the  precipitation  number 
(precipitation  rate  divided  by  the  product  of  unit 
discharge  and  downstream  depth)  during  rainfall 
and  to  the  Weber  number  after  rainfall.  Satisfacto- 
ry results  are  obtained  using  a  constant  resistance- 
parameter  value  during  rainfall  and  another 
smaller  constant  value  during  recession.  This  sug- 
gest that  the  hydrographs  are  fairly  insensitive  to 
changes  in  the  precipitation  number  and  the  Weber 
number.  (Knapp-USGS) 
W72-05644 


A  STUDY  OF  THE  CHEMICAL  QUALITY  OF 
STREAMFLOW  IN  ARKANSAS, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  02K. 

W72-05647 


WATER  RESOURCES  OF  WISCONSIN,  CEN- 
TRAL WISCONSIN  RIVER  BASIN, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-05653 


EFFECTS  OF  URBANIZATION  ON  TIMING  OF 
FLOOD  PEAKS  ON  TOWN  CREEK  IN 
JACKSON,  MISSISSD?PI, 

Geological     Survey,     Jackson,     Miss.      Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  04C. 

W72-05841 


SASKATCHEWAN'S      WATER      RESOURCES 
AND  UTILIZATION, 

Department   of  the   Environment,   Ottawa   (On- 
tario). Inland  Waters  Branch. 
A.  T.  Prince,  and  R.  H.  Clark. 
Canada  Department  of  the  Environment  Inland 
Waters  Branch  Technical  Bulletin  No  47,  1971.  10 
p,  3  fig. 

Descriptors:  'Water  resources  development, 
'Semiarid  climates,  'Surface  waters,  Foreign 
countries,  Water  yield,  Precipitation  (Atmospher- 
ic), Water  storage,  Water  demand,  Water  utiliza- 
tion, Reservoirs,  Lakes,  Rivers,  Reviews,  Water 
distribution  (Applied). 
Identifiers:  'Saskatchewan  (Canada). 

The  mean  annual  precipitation  for  Saskatchewan 
is  16  inches.  This  figure  is  three-quarters  of  the 
Canadian  average  of  about  20  inches  but  is  only 
half  of  the  annual  precipitation  in  the  other  settled 
parts  of  Canada.  Figures  show  the  average 
precipitation  for  the  various  regions  in  Canada  and 
the  comparison  of  the  average  flow  of  rivers  in  the 
various  parts  of  Canada.  There  is  much  less  water 
available  for  development  in  this  prairie  region 
than  anywhere  else  in  the  settled  parts  of  Canada. 
The  Saskatchewan  River  provides  the  principal 
drainage  system  and  the  principal  source  of  water 
supply  for  the  settled  regions  of  the  province. 
Smaller  streams,  rivers,  and  gullies  also  contribute 
to  water  availability.  In  the  southern  part  of  the 
province,  there  is  about  4,500,000  acre-feet  per 
year  of  runoff  which  does  not  reach  the 
Saskatchewan  River.  Instead,  it  proceeds  either 
southward  to  the  Missouri  system,  eastward  to 
Manitoba  or  it  remains  in  the  thousands  of  sloughs 
and  small  lakes.  Redistribution  in  time  is  in  com- 
mon practice  and  storage  reservoirs  on  the 
Saskatchewan-Nelson  system  have  changed  the 
system's  regime.  (Woodard-USGS) 
W72-05844 


Field  02— WATER  CYCLE 

Group  2E — Streamflow  and  Runoff 


EMBUDO,   NEW   MEXICO,   BIRTHPLACE  OF 
SYSTEMATIC  STREAM  GAGING, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07A. 

W72-05845 


ANNUAL  COMPILATION  AND  ANALYSIS  OF 
HYDROLOGIC  DATA  FOR  ESCONDIDO 
CREEK,  SAN  ANTONIO  RIVER  BASIN,  TEX- 
AS, 1970, 

Geological  Survey,  Austin,  Tex.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  07C. 
W72-05847 


ANNUAL  COMPUTATION  AND  ANALYSIS  OF 
HYDROLOGIC  DATA  FOR  CALAVERAS 
CREEK,  SAN  ANTONIO  RIVER  BASIN,  TEX- 
AS, 1970, 

Geological  Survey,  Austin,  Tex.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  07C. 
W72-05848 


STEPHENSON     COUNTY     SURFACE    WATER 
RESOURCES, 

Illinois  Dept.  of  Conservation,  Springfield.  Div.  of 

Fisheries. 

For  primary  bibliographic  entry  see  Field  02H. 

W72-05867 


MOULTRIE      COUNTY      SURFACE      WATER 
RESOURCES, 

Illinois  Dept.  of  Conservation,  Springfield.  Div.  of 

Fisheries. 

For  primary  bibliographic  entry  see  Field  02H. 

W72-05868 


GREENE        COUNTY        SURFACE        WATER 
RESOURCES, 

Illinois  Dept.  of  Conservation,  Springfield.  Div.  of 

Fisheries. 

For  primary  bibliographic  entry  see  Field  02H. 

W72-05869 


EXPERIMENTAL  INVESTIGATION  OF  SMALL 
WATERSHED  FLOODS, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 
Engineering. 

E.  F.  Schulz,  V.  M.  Yevjevich,  M.  E.  Holland,  D. 

F.  Kibler,  and  D.  A.  Woolhiser. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-207  477,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Colorado  State  University  En- 
vironmental Resources  Center  Completion  Report 
Series  No  18,  June  30,  1970.  126  p,  3  append. 
OWRRB-030-COLO(3). 

Descriptors:  *Rainfall-runoff  relationships, 
•Hydraulic  models,  'Surface  runoff,  Stream 
gages,  Colorado,  Small  watersheds.  Model  stu- 
dies, Mathematical  models.  Runoff  forecasting, 
Streamflow  forecasting,  Rainfall  simulators. 
Simulated  rainfall,  Artificial  precipitation. 
Identifiers:  Kinematic  wave  theory,  Experimental 
watershed. 

An  outdoor  experimental  watershed  was  built  and 
consisted  of  a  conic  section  with  120  deg  interior 
angle,  a  radius  of  1 10  ft  and  a  uniform  slope  of  5%. 
The  watershed  surface  was  stabilized  by  covering 
with  a  sheet  of  butyl  rubber.  Rainfall  is  simulated 
by  overlapping  sets  of  patterns  from  164  sprinkler 
heads  set  at  10  ft  above  the  watershed  surface.  The 
simulated  rainfall  was  uniformly  distributed  in 
time  and  space;  but  many  variations  in  distribution 
are  possible  for  future  experiments.  Runoff  is 
measured  by  a  1.5-ft  H-flume  equipped  with  a 
modified  FW-1  water  stage  recorder.  The  kine- 
matic wave  theory  can  be  applied  to  computing 
output  hydrographs  from  the  conic  sector  by  con- 
sidering the  watershed  as  a  5-element  kinematic 
cascade  where  each  succeeding  element  is  nar- 
rower than  the  previous  element.  For  converging 


flow  on  the  conic  section,  it  was  found  that  it  can- 
not be  characterized  as  laminar.  Appendix  1  by  M. 
E.  Holland  describes  the  design  and  testing  of  the 
controlled  experimentation,  and  includes  26 
figures.  Appendix  III  gives  a  summary  of  the  ex- 
periments and  preliminary  results  of  experimental 
investigation  on  the  kinematic  theory  of  overland 
flow.  Appendix  II  is  a  published  report,  'The  Kine- 
matic Cascade  as  a  Hydrologic  Model,'  by  D.  F. 
Kibler  and  D.  A.  Woolhiser.  (See  W72-05874, 
W72-05875  and  W70-06843)  (Lang-USGS) 
W72-05873 


COLORADO  STATE  UNIVERSITY  EXPERI- 
MENTAL RAINFALL-RUNOFF  FACILITY- 
-DESIGN  AND  TESTING  OF  RAINFALL 
SYSTEM, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

M.  E.  Holland 

Colorado      State       University      Environmental 

Resources  Center  Completion  Report  Series  No 

18,  Appendix  I,  June  30,  1970.  80  p,  26  fig,  7  tab. 

OWRR  B-030-COLO  (3). 

Descriptors:  *  Rainfall-runoff  relationships, 
•Hydraulic  models,  'Surface  runoff,  Stream 
gages,  Colorado,  Small  watersheds,  Model  stu- 
dies, Mathematical  models,  Runoff  forecasting, 
Streamflow  forecasting,  Rainfall  simulators, 
Simulated  rainfall,  Artificial  precipitation. 
Identifiers:  Kinematic  wave  theory. 

An  outdoor  experimental  rainfall-runoff  facility 
was  constructed  at  Colorado  State  University.  Ini- 
tially the  watershed  consisted  of  a  conic  section 
having  an  interior  angle  of  120  deg,  a  radius  of  1 10 
feet  and  a  uniform  slope  of  5%.  The  surface  of  the 
watershed  was  stabilized  by  covering  with  a  sheet 
of  butyl  rubber.  The  rainfall  is  simulated  by  over- 
lapping sets  of  rainfall  patterns  from  164  sprinkler 
heads  set  at  10  feet  above  the  surface  of  the 
watershed.  Almost  any  variation  of  rainfall  dis- 
tribution is  possible  because  each  of  the  164  sprin- 
klers can  be  individually  controlled  according  to 
any  program.  The  runoff  is  measured  through  a 
1.5-ft  H-flume  equipped  with  a  modified  FW  1 
water  stage  recorder.  (See  also  W72-05873  and 
W70-06843)  (Knapp-USGS) 
W72-05874 


COLORADO  STATE  UNIVERSITY  EXPERI- 
MENTAL RAINFALL-RUNOFF  FACILITY-S- 
UMMARY OF  EXPERIMENTS  AND  PRELIMI- 
NARY RESULTS  OF  AN  EXPERIMENTAL  IN- 
VESTIGATION ON  THE  KINEMATIC  THEORY 
OF  OVERLAND  FLOW. 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 
Engineering. 

Colorado  State  University  Environmental 
Resources  Center  Completion  Report  Series  No 
18,  Appendix  III,  June  30,  1970.  19  p,  4  fig,  1  tab. 
OWRR  B-030-COLO  (3). 

Descriptors:  'Rainfall-runoff  relationships, 
'Hydraulic  models,  'Surface  runoff.  Stream 
gages,  Colorado,  Small  watersheds,  Model  stu- 
dies, Mathematical  models,  Runoff  forecasting, 
Streamflow  forecasting.  Rainfall  simulators, 
Simulated  rainfall,  Artificial  precipitation. 
Identifiers:  Kinematic  wave  theory. 

Experiments  were  run  in  a  hydraulic  watershed 
model  to  test  the  hypothesis  that  the  kinematic 
wave  equations  are  an  adequate  "mathematical 
model  for  overland  flow  on  a  linearly  converging 
surface.  A  second  objective  was  to  investigate  the 
effect  of  spatially  non-uniform  roughness  on  the 
watershed  response.  The  Kinematic  Model  is  ac- 
curate for  the  converging  flow  case  with  a  slope  of 
5%.  The  size  of  the  experimental  watershed  makes 
it  suitable  for  studying  effects  of  spatially  variable 
roughness.  (See  also  W72-05873  and  W70-06843) 
(Knapp-USGS) 
W72-05875 


2F.  Groundwater 


INTERNATIONAL     SURVEY     ON     MAI 

MENT  OF  ARTIFICIAL  RECHARGE  -  Al 

SIS  AND  SYNTHESIS  OF  RESPONSES  (E 

TATRE     INTERNATIONAL     DES     AME1 

MENTS   D'ALrMENTATION   ARTIFICE 

DEPOUTLLEMENT       ET       SYNTHESE 

RESPONSES), 

Burgeap  S.A.,  Paris  (France). 

For  primary  bibliographic  entry  see  Field  04 

W72-05331 


FORMATION  WATERS,  HOT  SPRINGS 
MINERALIZATION  PHENOMENA  A 
THE  EASTERN  SHORE  OF  THE  GUI 
SUEZ, 

Geological  Survey  of  Israel  (Jerusalem). 
For  primary  bibliographic  entry  see  Field  02 
W72-05333 


IMPORTANT  CONSIDERATIONS  W 
PROCESS  OF  DESIGNING  A  GROUNDS 
DATA  COLLECTION  PROGRAM, 

Geological    Survey,    Washington,    D.C. 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  07 

W72-05341 


PRINCIPLES     OF      GROUNDWATER 
ACQUISITION, 

Department  of  Energy,  Mines  and  Resourc 
tawa  (Ontario).  Computer  Research  Section 
J.  A.  Gilliland. 

Water  Resources  Research,  Vol  8,  No  1, 
187,  February  1972.  3  fig,  7  ref. 

Descriptors:  'Data  collections,  'Hydrologi 
•Groundwater,  •Hydrogeology,  Instrumeii 
Costs,  Cost-benefit  analysis,  Planning. 
Identifiers:  'Groundwater  data. 

Any  data  acquisition  program  must  be  plann 
designed  to  attain  some  objective,  and  sir 
objectives  of  different  types  of  groundwat 
grams  differ,  each  case  must  be  consideret 
own  merits.  Groundwater  programs  can  be 
into  three  different  categories,  each  requ 
different  type  of  data:  (1)  water  resource 
tion  and  management,  (2)  water  resource  < 
tion,  and  (3)  research.  Any  water  resoun 
gram  involves  significant  costs,  against  wh 
probability  of  success  must  be  weighed 
acquisition  costs  cannot  be  considered  sep 
from  other  costs  because  the  individual  pre 
involved  in  attaining  the  overall  objective 
interrelated;  e.g.,  a  saving  in  data  acquisitio 
may  lead  to  increased  processing  costs.  The 
which  the  various  tools  of  hydrogeology  I 
ments,  techniques,  and  so  on)  affect  the  coi 
precision,  and  the  reliability  of  results  forth 
types  of  programs  are  considered,  and  w 
which  costs  can  be  reduced  and  efficiei 
creased  are  examined.  (Kanpp-USGS) 
W72-05342 


PROPOSED    CRITERIA    FOR    DESIGN 
DATA  COLLECTION  SYSTEM  FOR  GR< 
WATER  HYDROLOGY  IN  CALIFORNIA 

-2000, 

Geological  Survey,  Menlo  Park,  Calif. 

L.  C.  Dutcher. 

Water  Resources  Research,  Vol  8,  No  1, 

193,  February  1972.  1  ref. 

Descriptors:  'Data  collections,  'Hydrologi 
'California,  'Groundwater,  Hydrogeoloj 
strumentation.  Planning,  Water  manageme 
plied).  Mathematical  models,  Model  s 
Systems  analysis. 
Identifiers:  'Groundwater data. 

Design  of  a  groundwater  data  collection 
requires  the  recognition  of  several  imports 
cepts.  (1)  Groundwater  is  not  an  isolated  re 


WATER  CYCLE— Field  02 
Groundwater — Group  2F 


station  and  surface  water  are  important 
lary  conditions  and  water  quality  is  an  essen- 
irameter  (2)  Most  groundwater  data  are  not 
erable;  thus  the  network  must  be  based  on 
e  programs  for  each  basin.  (3)  Data  needs 
relate  to  the  anticipated  stress  on  the  basin, 
tress  should  be  related  to  time,  both  lag  time 
:  response  to  hydrologic  stress  should  be 
to  time,  both  lag  time  in  the  response  to 
logic  stress,  and  lead  time  needed  by 
jement.  (4)  Cost  of  data  is  related  to  data 
:y  and  accuracy  so  program  design  must  con- 
levels  of  funds.  (5)  The  relatively  small  time 
tility  and  pronounced  spatial  variability  of 
environmental  factors  necessitates  major 
asis  on  the  appraisal  of  areal  units.  (6)  The 
tetric  data  needed  for  completing  areal  in- 
ations  at  several  levels  of  study  are  based  on 
:al,  hydrologic,  and  chemical  heterogeneity 
cients  derived  for  each  basin.  (7)  Ultimately 
implexity  of  the  water  use  and  the  resulting 
es  of  the  system,  in  relation  to  the  un- 
iped  state,  will  be  such  that  first  generation 
Is  of  the  groundwater  basin  can  no  longer 
t  answers  to  the  intricate  and  complex 
ons  needing  answers.  A  management  model 
h  heavily  stressed  basin  will  be  needed  to  en- 
that  data  collection  programs  fulfill  the 
ements  imposed  by  the  economic,  political, 
social,  and  hydrologic  constraints.  (Knapp- 
i) 
15343 


ERIA     FOR     GROUNDWATER     LEVEL 
i  NETWORKS  FOR  HYDROLOGIC  AND 
ELING  PURPOSES, 
irnia  State  Dept.  of  Water  Resources,  Sacra- 

imary  bibliographic  entry  see  Field  07A. 
15344 


.YSES  OF  SELECTED  STATISTICAL 
IODS  FOR  ESTIMATING  GROUND- 
ER WITHDRAWAL, 

gical  Survey,  Denver,  Colo. 

Lackey. 

■  Resources  Research,  Vol  8,  No  1,  p  205- 

ebruary  1972.  8  fig,  1  tab,  3  ref. 

iptors:  'Statistical  methods,  'Withdrawal, 
rologic  data,  'Data  collections,  Sampling, 
processing,  Colorado,  Statistics,  Regression 
iis,  Water  yield. 

rocedure  for  estimating  groundwater 
rawal  ideally  should  (1)  maintain  an  accepta- 
vel  of  accuracy  and  (2)  significantly  reduce 
:ollection.  Random  sampling  and  regression 
>is  meet  these  objectives.  Random  sampling 
I  allows  the  calculation  of  sample  size  for 
>mbination  of  accuracy  limit  and  probability 
once  the  population  type  of  parameters  have 
letermined.  Groundwater  withdrawals  in  the 
isas  River  valley  in  southeastern  Colorado 
it  an  approximately  log  normal  distribution 
i  standard  deviation  of  1.25.  Gross  annual 
rawal  can  be  estimated  within  1 5%  at  the  0.90 
bility  level  from  a  sample  of  225  wells  (about 
>urth  the  number  presently  monitored).  Ran- 
amples  of  actual  data  show  errors  that  agree 
y  with  errors  predicted  by  sampling  theory, 
il  withdrawal  can  be  related  to  independent 
>les  using  regression  techniques.  The  inde- 
nt variables  used  in  this  study  were  (I)  an- 
'recipitation,  (2)  total  annual  canal  diversion, 
nual  electrical  energy  used  by  pumps,  and  (4) 
e  in  groundwater  storage  during  the  irriga- 
sason.  The  standard  errors  of  estimate  of  the 
regressions,  which  used  four  or  five  data 
I  each,  ranged  from  8900  ac  ft/yr  for  the  rela- 
'etween  annual  withdrawal  and  change  in 
dwater  storage  during  the  irrigation  season 
700  ac  ft/yr  for  the  relation  between  annual 
rawal  and  precipitation.  The  mean  annual 
dwater  withdrawal  was  122,000  acre-feet. 
>P-USGS) 
)5346 


SURROGATE  MODELING, 

General  Electric  Co.,  Santa  Barbara,  Calif.  TEM- 
PO. 

C.  F.  Meyer. 

Water  Resources  Research,  Vol  8,  No  1,  p  212- 
216,  February  1972.  2  fig,  8  ref. 

Descriptors:  'Simulation  analysis,  'Mathematical 
models,    'Data    collections,    'Hydrologic    data, 
Monte  Carlo  method,  Model  studies,  Statistical 
methods,  Statistics. 
Identifiers:  'Error  analysis. 

To  improve  the  accuracy  and  completeness  of  a 
data  base  is  expensive.  Mathematical  models  and 
digital  computer  simulation  techniques  make  a 
quantitative  evaluation  of  the  worth  of  improving 
the  data  base  possible  by  empirical  sensitivity 
analysis.  Triangular  and  log  trianguoar  error  dis- 
tributions are  suitable  for  Monte  Carlo  experi- 
ments to  investigate  the  effect  of  different  degrees 
of  data  accuracy.  (Knapp-USGS) 
W72-05347 


DEFINITION   OF   HYDROLOGIC   UNITS   FOR 
WATER  STUDIES  IN  ARKANSAS, 

Geological  Survey,  Little  Rock,  Ark. 

M.  S.  Bedinger,  and  R.  T.  Sniegocki. 

Water  Resources  Research,  Vol  8,  No  1,  p  217- 

221,  February  1972.  5  fig. 

Descriptors:  'Data  collections,  'Hydrologic  data, 
'Hydrogeology,  'Arkansas,  Model  studies, 
Groundwater,  Surface-groundwater  relationships, 
Water  balance,  Hydrologic  budget,  Groundwater 
basins,  Network  design. 
Identifiers:  'Groundwater  data. 

Cause-effect  models  that  incorporate  the  physical 
and  flow  characteristics  of  the  hydrologic  system 
in  Arkansas  can  serve  as  tools  to  predict  the  ef- 
fects of  various  stresses  on  the  system.  Another 
very  important  use  of  models  is  to  evaluate  the 
adequacy  of  the  data  networks  in  meeting  the  data 
needs  of  the  state.  Arkansas  is  divided  into  several 
flow  subsystems  for  use  as  study  units.  Natural 
hydrologic  boundaries  of  a  stream  and  of  the 
groundwater  flow  parts  of  a  system  commonly  do 
not  coincide.  In  the  coastal  plain,  the  natural 
aquifer  boundaries  are  taken  as  the  principal  boun- 
daries of  the  hydrologic  subsystems,  and  natural 
surface  water  boundaries  may  enclose  an  addi- 
tional peripheral  area  that  must  be  considered.  In 
the  interior  highlands,  surface  water  divides  are 
the  principal  boundaries  of  the  hydrologic 
subsystems.  (Knapp-USGS) 
W72-05348 


AN  APPROACH  TO  THE  DESIGN  OF  STATE- 
WIDE OR  REGIONAL  GROUNDWATER  IN- 
FORMATION SYSTEMS, 

Geological     Survey,     St.     Paul,     Minn.     Water 

Resources  Div. 

T.C.  Winter. 

Water  Resources  Research,  Vol  8,  No  1,  p  222- 

230,  February  1972.  2  fig. 

Descriptors:  'Data  collections,  'Hydrologic  data, 
'Sampling,       Mapping,       Statistics,       Planning, 
Hydrogeology,  Groundwater. 
Identifiers:  Groundwater  data. 

The  design  of  water  information  or  basic  data 
systems  must  be  flexible  enough  to  provide  infor- 
mation and  data  for  a  broad  range  of  interests  from 
national  to  local.  The  system  must  satisfy  the  need 
for  information  for  accounting,  surveillance,  and 
areal  synthesis  purposes.  The  network  is  designed 
by  identifying  specific  needs  in  terms  of  maps, 
analyses,  and  studies  that  will  provide  the  basic 
knowledge  for  understanding  each  particular 
phase  of  the  groundwater  system.  Each  specific 
need  is  then  analyzed  with  respect  to  whether  it 
will  provide  information  on  accounting,  surveil- 
lance, or  areal  synthesis.  If  a  particular  type  of 
map,  analysis,  or  observation  can  serve  any  of 
these  three  functions,  a  network  of  data  collection 
or  a  program  of  studies  is  outlined  in  detail  that 


will  provide  the  information  needed.  The  method 
of  design  necessitates  the  establishment  of  accura- 
cy levels  for  maps,  the  density  of  data  points,  con- 
fidence limits,  and  so  forth.  The  information 
system  should  be  under  the  general  guidance  of  a 
single  agency,  but  much  of  the  work  and  responsi- 
bility to  carry  out  the  details  of  the  system  must  be 
shared  by  a  number  of  agencies.  (Knapp-USGS) 
W72-05349 


DATA  NEEDS  FOR  PREDICTING  PROBLEMS 
CAUSED  BY  THE  USE  OF  SUBSURFACE 
RESERVOntS, 

Geological      Survey,      Denver,      Colo.      Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-05350 


GEOCHEMISTRY  OF  AQUEOUS  DISPERSION 
HALOS  OF  MERCURY  DEPOSITS  AND  MER- 
CURY MIGRATION  MODES  IN  GROUND- 
WATER (GEOKHEVHYA  VODNYKH  OREOLOV 
RASSEYANIYA  MESTOROZHDENIY  RTUTU  I 
FORMY  YEYE  MIGRATSD  V  PODZEMNYKH 
VODAKH), 

Ail-Union  Scientific  Research  Inst.  of 
Hydrogeology  and  Engineering  Geology,  Moscow 
(USSR). 

For  primary  bibliographic  entry  see  Field  05B. 
W72-05351 


EFFECT  OF  ENVIRONMENT  ON  THE  ACTIVI- 
TY OF  DIPHENAMID, 

Cornell  Univ.,  Ithaca,  N.Y.  Dept.  of  Vegetable 
Crops. 

M.  R.  Lynch,  and  R.  D.  Sweet. 
Weed  Sci.  19(4):  332-337.  1971.  Illus. 
Identifiers:    Diphenamid,    Echinochloa-CrusgaUi- 
Frumentacea-M,    Environment,    Herbicide,    Hu- 
midity,  Lactuca-Sativa-D,   Light,   Lycopersicon- 
Esculentum-D,  Raphanus-Sativus-D. 

The  activity  of  foliage  applications  of  N,N- 
dimenthyl-2,2-diphenylacetamide  (diphenamid) 
was  greatly  enhanced  by  exposing  the  plants  to 
high  relative  humidity  for  6  hr  immediately  after 
chemical  application.  Growing  plants  under  low 
light  intensity  further  increased  the  activity  of 
diphenamid  under  these  conditions.  This  response 
occurred  with  a  number  of  plant  species,  including 
tomato  (Lycopersicon  esculentum  Mill.),  Japanese 
millet  (Echinochloa  crusgalli  (L.)  Beauv.,  var.  fru- 
mentacea),  lettuce  (Lactuca  saliva  L.),  and  radish 
(Raphanus  sativus  L.).  Low  light,  but  not  high 
relative  humidity,  increased  the  activity  of 
diphenamid  as  a  soil  application.  Unaltered 
diphenamid  and  not  its  known  metabolites  seemed 
to  be  responsible  for  the  increased  activity  of 
foliage  sprays  under  conditions  of  low  light  and 
high  relative  humidity. -Copyright  1971 ,  Biological 
Abstracts,  Inc. 
W72-05370 


HYDROGEOLOGY,  HYDRODYNAMICS  AND 
FORMATION  OF  GROUNDWATERS  IN  ORE 
DEPOSITS  OF  CENTRAL  KAZAKHSTAN 
(GIDROGEOLOGIYA,  GIDRODINAMIKA  I 
FORMIROVANIYE  PODZEMNYKH  VOD  RUD- 
NYKH  MESTOROZHDENIY  TSENTRAL'NOGO 
KAZAKHSTANA), 

Akademiya  Nauk  Kazakhskoi  SSR,  Alma-Ata.  In- 
stitut  Gidrogeologii  i  Gidrofiziki. 
S.  Zh.  Zhaparkhanov,  T.  T.  Makhmutov,  S.  B. 
Kunanbayev,  and  V.  V.  Krylov. 
Izdatel'stvo'Nauka',  Alma-Ata,  1970.  164  p. 

Descriptors:  'Hydrogeology,  'Hydrodynamics, 
'Groundwater,  'Mineralogy,  'Mining,  Shafts  (Ex- 
cavations), Quarries,  Boreholes,  Aquifer  charac- 
teristics, Hydrologic  properties,  Percolation,  Infil- 
tration, Inflow,  Connate  water.  Water  balance. 
Water  chemistry,  Water  supply,  Structural  geolo- 
gy. Geologic  mapping. 

Identifiers:  'USSR,  'Kazakhstan,  'Mineral 
deposits,  'Ore  deposits,  Tectonics,  Mineraliza- 
tion. 
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This  monograph,  prepared  on  the  basis  of  data  ob- 
tained from  a  hydrogeological  study  of  the  Shet- 
skiy,  Atasuyskiy  and  Dzhezdy  mining  regions  of 
Centra]  Kazakhstan,  is  the  first  summary  work  on 
the  hydrogeology,  hydrodynamics,  chemistry,  and 
formation  of  interstitial  and  interstitial-karst 
groundwaters  of  the  area.  Special  attention  is 
given  to  methods  of  forecasting  flow  from  dif- 
ferent formations  into  mines  and  to  development 
of  efficient  measures  to  control  mine  flooding. 
Mines  and  quarries  are  mapped  from  the  stand- 
point of  predicting  possible  flooding  in  connection 
with  deepening  of  mine  shafts.  Water  balance  of 
the  regions  is  examined  in  the  light  of  determining 
use  of  mine  waters  as  a  possible  water-supply 
source.  The  text  is  intended  for  specialists  engaged 
in  the  planning  and  utilization  of  groundwaters  to 
serve  mining  industries  and  in  the  formulation  of 
measures  to  control  flooding  of  mines  and  quar- 
ries. (Josef  son-USGS) 
W72-05416 


AN  ENVIRONMENTAL  ISOTOPE  STUDY  OF 
THE  SOUTH-WESTERN  KARST  REGION  OF 
TURKEY, 

International    Atomic    Energy    Agency,    Vienna 

(Austria). 

T.  Dincer,  and  B.  R.  Payne. 

Journal  of  Hydrology,  Vol  14,  No  3/4,  p  233-258, 

December  1971 .  8  fig,  3  tab,  16  ref. 

Descriptors:  'Tracers,  'Tracking  techniques, 
'Groundwater  movement,  'Karst,  'Surface- 
groundwater  relationships.  Limestones,  Water  cir- 
culation. Radioisotopes,  Stable  isotopes, 
Hydrogeology,  Radioactivity  techniques.  Tritium, 
Deuterium,  Oxygen. 
Identifiers:  'Turkey. 

Several  lakes,  rivers  and  karst  springs  in 
Southwestern  Turkey  were  studied  in  detail  using 
the  natural  tritium,  deuterium  and  oxygen-18  con- 
tents of  the  waters.  Stable  isotopes  were  used  to 
study  the  relation  between  inland  lakes  and  coastal 
springs.  The  tritium  content  of  springs  gives  valua- 
ble information  on  the  transit  time  of  water 
between  time  of  recharge  and  sampling,  and  the 
time  structure  of  water  in  the  karst  reservoir.  En- 
vironmental isotopes  also  show  the  major  com- 
ponents of  flow  in  the  karst,  which  consist  of  a 
seasonal  flow  through  solution  channels  and  a 
much  slower  movement  through  the  base  karst 
reservoir.  (Knapp-USGS) 
W72-05480 


TRITIUM  FALLOUT  IN  SOUTHERN  AUS- 
TRALIA AND  ITS  HYDROLOGIC  IMPLICA- 
TIONS, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Glen  Osmond  (Australia).  Div.  of 

Soils. 

For  primary  bibliographic  entry  see  Field  02B. 

W72-05484 


STEADY    DISPERSION    ACROSS    AN    INTER- 
FACE IN  A  POROUS  MEDIUM, 

Technische  Hogeschool,  Delft  (Netherlands). 
For  primary  bibliographic  entry  see  Field  05B. 
W72-05486 


WATER   RESOURCES  OF  WISCONSIN,   CEN- 
TRAL WISCONSIN  RIVER  BASIN, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-05653 


SUMMARY  OF  THE  HYDROLOGIC  SITUA- 
TION ON  LONG  ISLAND,  NEW  YORK,  AS  A 
GUIDE  TO  WATER-MANAGEMENT  ALTER- 
NATIVES, 

Geological  Survey,  Washington.  D.C. 

For  primary  bibliographic  entry  see  Field  04B. 

W72-05658 


WATER       AVAILABILITY      OF      MARENGO 
COUNTY,  ALABAMA, 

Geological  Survey,  Tuscaloosa,  Ala. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-05842 


WATER  AVAILABILITY  OF  CLARKE  COUN- 
TY, ALABAMA, 

Geological  Survey,  Tuscaloosa,  Ala. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-05843 


LATE  TERTIARY  AND  QUARTERNARY 
HYDROGEOLOGY  OF  ESTANCIA  BASIN, 
CENTRAL  NEW  MEXICO, 

New  Mexico  Univ.,  Albuquerque.  Dept.  of  Geolo- 
gy- 

F.B.Titus. 

Ph  D  Thesis,  1969.  179  p.  18  fig,  69  ref,  3  append. 
OWRR  B-005-NMEX  (2). 

Descriptors:  'Hydrogeology,  'Groundwater,  'Ir- 
rigation wells,  'New  Mexico,  'Aquifer  charac- 
teristics. Alluvium,  Water  yield,  Pumping, 
Withdrawal,  Specific  capacity,  Drawdown,  Geolo- 
gy- 
Identifiers:  'Estancia  Valley  (N.  Mex). 

Estancia  Valley  in  Central  New  Mexico  is  a  topo- 
graphically closed  basin  of  2,000  square  miles  that 
contains  more  than  400  feet  of  valley  fill.  Rocks  of 
Pennsylvanian  to  Cretaceous  age  underlie  the  val- 
ley fill  and  crop  out  in  the  sides  of  the  basin  except 
in  limited  areas  where  Precambrian  rocks  are  ex- 
posed. The  valley  fill  consists  of  300  to  400  feet  of 
alluvium,  overlain  in  the  central  lowland  by  100 
feet  of  lacustrine  clays.  The  lacustrine  unit  is  di- 
vided into  a  lower  lake  sequence,  a  medial  sand 
sequence,  and  an  upper  lake  sequence.  The  basal 
part  of  the  alluvial  unit  is  probably  of  late  Pliocene 
age.  The  unit  accumulated  as  a  result  of  slow 
structural  subsidence,  and  during  this  period  a 
river  flowed  south  through  Estancia  Valley.  Some 
irrigation  wells  in  Estancia  Valley  yield  more  than 
1 ,000  gpm  from  the  alluvium.  A  few  yields  of  more 
than  2,300  gpm  have  been  measured.  Specific 
capacities  generally  range  between  20  and  80  gpm 
per  foot  of  drawdown  in  wells  that  are  known  to  be 
producing  from  the  alluvial  unit.  (Woodard-USGS) 
W72-05851 


PERCHED  WATER  TABLE  AND  GROUND- 
WATER FLOW  IN  THE  SOUTHERN  PART  OF 
THE  FOREST  ZONE  (VERKHOVODKA  I 
VNUTRIPOCHVENNYY  STOK  V  YUZHNOY 
CHASTI  LESNOY  ZONY), 

Gidrometeorologicheskii      Nauchno-Issledovatel- 
skii  Tsentr  Leningrad  (USSR). 
For  primary  bibliographic  entry  see  Field  02G. 
W72-05852 


GEOHYDROLOGY  OF  HUALAPAI  AND 
SACRAMENTO  VALLEYS,  MOHAVE  COUN- 
TY, ARIZONA, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  04B. 

W72-05861 


GEOCHEMISTRY  OF  ORGANIC  MATTER  IN 
GROUNDWATER  (K  GEOKHIMH  OR- 
GANICHESKIKH  VESHCHESTV  PODZEM- 
NYKH  VOD), 

All-Union       Scientific       Research       Inst.       of 

Hydrogeology  and  Engineering  Geology,  Moscow 

(USSR). 

For  primary  bibliographic  entry  see  Field  02K. 

W72-05865 


2G.  Water  in  Soils 


PSYCHROMETRIC  TECHNIQUES  FOR 
SURING  Son.  WATER  POTENTIAL, 

Commonwealth  Scientific  and  Industrial  Res 
Organization,  Melbourne  (Australia). 
For  primary  bibliographic  entry  see  Field  071 
W72-05286 


QUANTITY-INTENSITY  RELATIONSHIPS 

LABILE  SODIUM  IN  FIELD  SOILS. 

Rothamsted    Experimental    Station,    Harp 

(England). 

J.  Bolton. 

Journal  of  Soil  Science,  Vol  22,  No  4,  p  41 

December  1971 . 6  fig,  3  tab,  28  ref. 

Descriptors:  'Soil  water,  'Soils,  'Geochen 

'Sodium,    'Ion    exchange,    Chemical    reac 

Rain    water.    Isotherms,    Testing,    Equilit 

Agriculture. 

Identifiers:  Field  soils,  Sodium  ratios. 

Exchange  isotherms  for  Na  with  Ca  +  Mg  in  t 
fertilized  soils  showed  smaller  buffer  cap; 
for  Na  than  K,  larger  Na  than  K  activity  ra 
equilibrium,  and  curvatures  of  the  graphs  at 
Na  activity  ratios  that  indicate  larger  exc 
energies  on  about  0.5%  of  the  exchange 
Since  equilibrium  Na  activity  ratios  in  the 
were  similar  to  those  in  rain,  the  latter  ratios 
be  most  important  in  controlling  Na  activity 
in  soils  and  the  percentage  saturation  of  exc 
complex  with  Na.  The  geochemical  significai 
these  ratios  is  discussed.  (Woodard-USGS) 
W72-05329 


WATER-SALT  REGIME  OF  CISCALCX 
FLOOD  PLAINS  (VODNO-SOLEVOY  RE! 
POYMENNYKH  ZEMEL"  PREDKAVKAZ'l 

Industrial  and  Scientific  Research  Inst,  fo 

gineering    Surveys    in    Construction,    M< 

(USSR). 

S.  P.  Sokolovskiy,  and  G.  S.  Solopov. 

Izdatel'stvo'Nauka',  Moscow,  1970.  144  p. 

Descriptors:  'Flood  plains,  'Soils,  'Soil  l 
•Water  balance,  'Salt  balance.  Salts, 
tolerance.  Saline  soils,  Soil  types.  Soil  ph 
properties,  Hydrogeology,  Ground' 

Evapotranspiration,  Infiltration,  Runoff,  1 
lion,  Drainage,  Water  chemistry.  Soil  mi 
ment.  Land  reclamation. 
Identifiers:  'USSR,  'Ciscaucasia.  Kuma  1 
Kalaus  River,  Bol.  Yegorlyk  River,  Solon 
Solonchaks.  Mineralization,  Hygroscoj 
Vineyards. 

This  monograph  deals  with  a  study  of  the  mo 
portant  characteristics  of  the  groundwate 
water-salt  regime  of  flood-plain  soils  develoi 
steppe  river  basins  of  Ciscaucasia.  The 
plains  examined  are  those  bordering  the  1 
rivers  of  the  territory -the  Kuma,  Kalaus.  an 
Yegorlyk— and  cover  a  reclaimable  area  of 
than  50,000  ha.  A  wide  range  of  problems,  i 
tant  from  the  reclamation  standpoint,  ar 
amined,  including  critical  groundwater  depth 
solutions,  plant  salt  tolerance,  and  quanti 
estimation  of  transpiration,  evaporation,  a 
ligation  losses.  The  water  regime  of  the  flood 
soils  is  divided  into  three  types:  (1)  infill 
with  meadow  and  solonchak  subtypes;  (2)  n 
and  (3)  evapotranspiration.  On  the  basis  ol 
hydrogeological  conditions,  the  flood  plains  < 
vided  into  3  meliorative  groups:  (1)  regions 
predominantly  nonsaline  and  deepK -lying 
soils,  requiring  general  soil-management  proi 
and  practices;  (2)  regions  with  a  predominai 
moderately  saline  soils,  requiring  general 
management  practices  and.  in  some  cases,  in: 
tion  of  drainage  facilities;  and  (3)  regions 
strongly  saline  and  waterlogged  soils,  req 
radical  soil-improvement  measures  over  the 
area.  The  text,  prepared  mainly  from  materi 
soil  and  hydrogeological  investigations  cond 


WATER  CYCLE— Field  02 
Water  in  Soils — Group  2G 


(he  authors  in  the  middle  reaches  of  the  Kuma 
er  in  1960-64,  is  of  particular  interest  to  recla- 
lion  specialists,  hydrogeologists,  soil  scientists, 
agronomists.  (Josefson-USGS) 
2-05355 


IMPROVED  METHOD  OF  SOIL  MOISTURE 
NTROL  WITH  OBSERVATIONS  ON  TO- 
TO  GROWTH  AND  WATER  UPTAKE, 

lana  Research  Station,  Abu  Naama  (Sudan). 

{.  B  Hack. 

cpBot.22(71):  323-336.  1971.  Illus. 

itifiers:     Auto,     Barostat,     Cells,     Control, 

wth.  Hydrostatic,  Irrigation,  Leaves,  Method, 

sture.  Pressure,  Reservoirs,  Roots,  Soil,  Ten- 

neters,  Tomato-D,  Uptake. 

control  of  soil  moisture  depended  on  the  ar- 
[ement  of  numerous  auto-irrigation  cells  radi- 

around  the  plant,  allowing  relatively  un- 
ricted  spread  of  the  root  system,  the  cells 
ig  so  placed  that  no  point  in  the  soil  was  more 
i  about  1  inch  from  a  water-supplying  surface, 
er  for  the  cells  was  supplied  from  barostat 
rvoirs  fixed  at  the  levels  required  to  give  the 
et  hydrostatic  pressures  of  -27,-84,  -149,  and  - 
mbars  at  the  center  of  the  cells.  The  degrees  of 

moisture  control  achieved  was  assessed  by 

moisture  tensiometers.  Three  months  after 
ing  mean  matric  potentials  were  reduced 
w  target  levels  to  minimum  values  of  only  -33, 
,  -178,  and  -329  mbars.  At  this  time  some  of 
tomato  plants  had  leaf  areas  in  excess  of  2000 
/plant  and  water  uptakes  of  200  ml/day/plant 
»e  -27  mbars  and  of  150  ml  in  the  -266  mbars 
tment.  Leaf  areas  per  plant  decreased  with 
ease  in  matric  potential;  leaf  dry  weight 
eased  with  matric  potentials  less  than  -84 
rs;  root  growth,  observed  in  glass  panels,  was 
essed  at  both  the  largest  and  smallest  matric 
ntials.  The  reduction  in  water  uptake  with 
easing  matric  potential  was  more  than  could 
iccounted  for  by  a  smaller  leaf  area  alone.— 
yright  1971 ,  Biological  Abstracts,  Inc. 
:-05361 


L  REGIMES  IN  THE  POLAR  NORTH.  (THE 
LDEMY  OF  SCIENCES  OF  THE  USSR.  THE 
-A  BRANCH.  THE  POLAR-ALPINE 
ANICAL  GARDEN). 

demiya  Nauk  SSSR,  Kirov.  Polyarno-Alpiiskii 
micheskii  Sad. 

ka:  Leningrad.  1969.  140  p.  Illus.  Pr.  1  ruble  20 

:cks. 

tifiers:  Academy,  Alpine,  Book,  Botanical, 

ich,  Garden,  Growth,  Kola,  Low,  Microor- 

sms,  Moisture,  North,  Plant,  Polar,  Regimes, 

nces,  Soil,  Temperature,  USSR. 

seasonal  dynamics  of  moisture,  chemical  pro- 
es  and  microorganisms  in  podzolic,  mountain 
:olic.  and  mountain  tundra  soils  of  the  Mur- 
sk  Region,  as  well  as  water  transport  of 
ra'  elements  in  the  northern  taiga  landscapes 
ie  Kola  Peninsula,  the  effect  of  low  soil  tem- 
lures  on  the  growth  and  development  of  cer- 
plants,  and  seasonal  variation  in  the  toxicity 
odzolic  soils  are  discussed. -Copyright  1971, 
Jgical  Abstracts,  Inc. 
-05373 


IE  WATER  AND  PHYSICAL  PROPERTIES 
THE  PRINCIPAL  TYPES  AND  SUBTYPES 
RRIGATED  SOILS  IN  THE  SEVAN  BASIN, 

Ananyan. 
lauch-Issled  Inst  Pochvoved  Agrokhim  Arm 

4.193-219.  1968. 

tifiers:  Basin,  Irrigated,  Physical,  Principal, 
n,  Soils,  Types,  USSR. 

are  presented  on  bulk  density,  specific  gravi- 
orosity,  texture,  aggregate  composition,  max- 
i  nygroscopicity,  maximum  field  capacity  of 
'ted  soils  (medium-  and  low-humus  cher- 
ms,  dark  chestnut,  chestnut,  light-chestnut. 


meadow)  for  genetic  purposes  and  for  calculations 
of  irrigation  rates. -Copyright  1971 ,  Biological  Ab- 
stracts, Inc. 

W72-05374 


HYDROPHYSICAL  PROPERTIES  OF  SOILS  IN 
THE  KZYL-ORDA  IRRIGATED  MASSIF, 

R.  K.  Kievskaya. 

Tr  Inst  Pochvoved  Akad  Nauk  Kaz  SSR.  17:  55- 
65.  1969. 

Identifiers:  Aggregates,  Bulk,  Coefficient,  Densi- 
ty, Filtration,  Gravity,  Hydro,  Irrigated,  Kzyl- 
Orda,  Massif,  Moisture,  Physical,  Salinity,  Soils, 
Specific,  Surface,  USSR. 

Data  are  presented  on  granulometric  and  microag- 
gregate  compositions,  bulk  density  and  specific 
gravity,  porosity,  maximum  nygroscopicity,  natu- 
ral moisture  content,  field  capacity,  surface  filtra- 
tion coefficient  with  and  without  plowing,  and 
salinity  of  Kzyl-Orda  irrigated  massif.-Copyright 
1971,  Biological  Abstracts,  Inc. 
W72-05375 


CONSTRUCTION  OF  CALIBRATION  GRAPHS 
FOR  SOIL  MOISTURE  MEASUREMENTS  BY 
THE  NEUTRON  METHOD  ON  THE  BASIS  OF 
COMPARED  GRAVIMETRIC  MEASURE- 
MENTS IN  THE  FIELD, 

Technische    Universitaet,    Munich    (West    Ger- 
many). 
H.  Hanus. 

Z  Pflanzenernaehr  Bodenk.  128  (3):  220-227.  1971. 
Illus.  English  summary. 

Identifiers:  Calibration,  Construction,  Field, 
Graphs,  Gravimetric,  Measurements,  Method, 
Moisture,  Neutron,  Soil. 

Two  regression  lines  may  be  made:  One,  when  soil 
moisture  content  is  regressed  on  pulse  rate  and  the 
other  when  pulse  rate  is  regressed  on  soil  moisture 
content.  If  there  are  great  variances  in  soil 
moisture  content  at  the  same  pulse  rate  and  vice 
versa,  both  regression  lines  show  a  great  dif- 
ference. A  functional  relation  between  2  factors 
cannot  be  characterized  by  1  of  the  2  possible 
regression  lines  but  by  the  long  axis  of  the  ellipse 
around  the  points.  This  axis  used  as  a  calibration 
graph  is  not  affected  by  relatively  great  errors  in 
measurements.  The  construction  of  this  axis  is 
possible  by  theoretical  formulas  or  by  successive 
means  (in  vertical  and  horizontal  direction)  of 
points  on  the  2  regression  lines.  The  calibration 
graph  based  on  field  measurements  is  the  same  as 
that  from  laboratory  measurements,  which  has 
only  small  errors. -Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-05376 


EXPERIMENTAL  HYDROPHYSICS  OF  SOILS. 
METHODS  FOR  THE  DETERMINATION  OF 
SOIL  MOISTURE  POTENTIAL  AND  ITS 
TRANSPORT  COEFFICIENTS, 

A.  M.  Globus. 

Gidrometeoizdat:  Leningrad.  1969.  335  p.  Illus.  Pr. 
1  ruble  68  kopecks. 

Identifiers:  Book,  Capillary,  Coefficients,  Con- 
ductivity, Determination,  Diffusion, 
Hydrophysics,  Methods,  Migration,  Moisture, 
Potential,  Soil,  Soils,  Temperature,  Transport. 

The  measurement  and  calculation  of  the  coeffi- 
cients of  moisture  conductivity  and  capillary  diffu- 
sion under  isothermal  conditions,  and  methods  for 
determination  of  nonisometric  transport  of  soil 
moisture  to  facilitate  the  study  of  water  migration 
in  the  presence  of  a  temperature  gradient  are 
described. -Copyright  1971,  Biological  Abstracts, 
Inc. 
W72-05377 


EFFECT  OF  THE  CLOSE  TEXTURE  OF  DEEP 
CHERNOZEM  ON  CERTAIN  PHYSICAL  AND 
HYDROPHYSICAL  PROPERTIES  OF  SOIL, 

I.  P.  Kotovrasov,  and  V.  I.  Beletskii. 


Nauchn  Zap  Belotserk  S-Kh  Inst.  15  (2):  111-116. 

1969. 

Identifiers:   Bulk,  Capacity,  Chernozem,  Close, 

Deep,  Density,  Physical,  Porosity,  Soil,  Texture, 

Waterholding. 

Studies  were  made  of  the  total,  capillary  and  non- 
capillary  porosities,  total  and  capillary  water-hold- 
ing capacities  and  available  moisture  in  different 
parts  of  the  arable  layer  in  chernozems  with  dif- 
ferent bulk  densities.  The  hydrophysical  proper- 
ties were  at  their  optimum  when  the  bulk  density 
was  1.1-1.2.  Six  soil  gradations  by  bulk  density  are 
suggested. -Copyright  1971,  Biological  Abstracts, 
Inc. 
W72-05378 


GENESIS  AND  RATIONAL  UTILIZATION  OF 
SOILS  (KAZAN  UNIVERSITY). 

Kazanskii  Universitet:  Kazan.  1969.  136  p.  Illus. 
Pr.  46  kopecks. 

Identifiers:  Book,  Crop,  Fertilizers,  Genesis, 
Kazan,  Legume-D,  Mineral  Physical,  Rational, 
Rotation,  Soils,  Spruce-G,  University,  USSR. 

Soil-formation  conditions  and  analytical  data  on 
N,  P,  K  and  humus  in  soils,  the  distribution  of 
trace  elements,  variations  in  the  contents  of  these 
components  and  in  certain  physical  properties  of 
soils  in  the  Tatar  ASSR  are  discussed.  Also,  clas- 
sification of  floodplain  soils  in  the  Republic,  ef- 
fects of  crop  rotations  on  the  contents  of  produc- 
tive moisture,  fertilizers,  the  winter-hardiness  and 
yields  of  perennial  legumes,  as  well  as  soils  under 
spruce  stands  are  described  together  with  certain 
aspects  of  agricultural  utilization  of  soils  in 
Tataria. -Copyright  1971,  Biological  Abstracts, 
Inc. 
W72-05379 


SOILS  OF  PADDY  FIELDS.  COLLECTION  OF 
PAPERS  BASED  ON  THE  PROGRAM  DRAWN 
UP  BY  THE  NINTH  INTERNATIONAL  CON- 
GRESS OF  PEDOLOGISTS. 

For  primary  bibliographic  entry  see  Field  03F. 
W72-05380 


THE  MEADOW-CHERNOZEM  SOILS  OF  THE 
ARMENIAN  SSR, 

Z.  S.  Avundzhyan. 

Tr  Nauchno-Issled  Inst  Pochvoved  Agrokhim  Arm 
SSR.  4.  105-1 17.  1968.  Russian  summary. 
Identifiers:  Armenian-SSR,  Chernozem,  Meadow, 
Soils,  USSR. 

Meadow-chernozem  soils  are  formed  at  elevations 
of  1500-2200  m  on  high  groundwater  tables  on  the 
floodplain  and  on  1st  terraces  above  the  floodplain 
in  Northern  Armenia.  Their  weakly  acid  reaction, 
high  absorption  capacity,  accumulation  of  free 
forms  of  Fe  and  other  signs  of  gleyization  in  the 
lower  profile  are  effects  of  their  water  regime. - 
Copyright  1971 ,  Biological  Abstracts,  Inc. 
W72-05381 


WATER  REGIME  OF  ARABLE  PERMAFROST 
FOREST-STEPPE  SOILS, 

T.  Y.  Kissis. 

Nauka:  Moscow.  1969.  134  p.  Illus.  Pr.  81  kopecks. 
Identifiers:  Arable,  Book,  Forest,  Permafrost, 
Regime,  Soils,  Steppe,  Transbaikalia,  USSR. 

Meadow-forest  permafrost  soils  form  the  bulk  of 
Transbaikalian  arable  lands.  The  natural  condi- 
tions of  the  Undino-Dvinskaya  depression,  the 
composition  and  properties  of  the  soils  and  their 
water  regime  are  described. -Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-05382 


SEASONAL  DYNAMICS  OF  SOIL  PROCESSES 
IN  THE  POLAR  NORTH, 

A.  V.  Baranovskaya,  V.  I.  Levina,  and  V.  N. 
Pereverzev. 


Field  02— WATER  CYCLE 
Group  2G — Water  in  Soils 


Nauka:  Leningrad.  1969.  118.  nius.  Pr.  1  ruble  4 

kopecks. 

Identifiers:  Book,  Dynamics,  Edaphic,  Fertility, 

Flora,  North,  Polar,  Processes,  Seasonal,  Soil. 

The  processes  occurring  in  podzolic  and  peat-bog 
soils  under  the  influence  of  polar  agriculture  were 
studied.  The  hydrophysical  properties  and  the 
nutrient  regime  are  described  and  compared  with 
composition  of  edaphic  microflora  and  soil  fertili- 
ty-Copyright 1971,  Biological  Abstracts,  Inc. 
W72-05383 


THE  EFFECT  OF  DRY  CRUSHING  AND  WET 

PUDDLING  TREATMENTS  ON  THE  PHYSICAL 

PROPERTIES    WILTING    POINT    AND    ROOT 

GROWTH  IN  A  SANDY  LOAM  AND  A  SILTY 

CLAY  SOIL, 

Cairo  Univ.  (Egypt).  Faculty  of  Agriculture. 

Abdalla  Zein  El-Abedine,  M.  Mahfouz  Abdalla, 

and  Ozoris  M.  Ali. 

UAR  J  Soil  Sci.  9  (2):  239-245.  1969/1970  (Arabic 

summary). 

Identifiers:  Clay,  Crushing,  Dry,  Growth,  Loam, 

Physical,   Point,    Puddling,    Root,    Sandy,    Silty, 

Soil,  Wet,  Wilting. 

Fine  textured  soils  suffer  more  from  crushing  and 
puddling  than  coarser  ones.  Crushing  and  puddling 
affect  pores  and  water  conductivity  and  con- 
sequently the  wilting  point.  These  effects  are 
reflected  in  the  root  growth  of  plants:  the  elonga- 
tion of  main  root,  the  number  of  side  roots  and 
their  length.  The  structural  units  are  destroyed  to 
some  extent  under  the  different  processes  of  soil 
management  especially  those  carried  out  when  the 
soil  is  very  wet. -Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-05402 


MODIFICATIONS  OF  PEAT  SOILS  UNDER 
THE  INFLUENCE  OF  DRAINAGE  AND  CUL- 
TIVATION: PROCEEDINGS  OF  THE  SCIEN- 
TIFIC METHODS  CONFERENCE  OF  MEMBER 
COUNTRIES  OF  THE  COUNCIL  FOR  MUTUAL 
ECONOMIC  AID. 

Urozhai:  Minsk.  1969.  23 lp.  Illus.  Pr.  87  Kopecks. 
Minist  Sel'sk  Khoz  SSSR  Beloruss  Nauchno- 
Issled  Inst  Melior  Vodn  Khoz.  1-231.  Illus.  1969. 
Identifiers:  Book,  Conference,  Council,  Coun- 
tries, Cultivation,  Drainage,  Economic,  Fertility, 
Member,  Methods,  Mineralization,  Modification, 
Mutual,  Organic,  Peat,  Proceedings,  Scientific, 
Soils,  Substances. 

The  physicochemical  properties  of  peat  soils 
mainly  in  Belorussia  and  the  improvement  of  fer- 
tility through  chemical  aids,  drainage  and  cultiva- 
tion are  described.  The  mineralization  of  organic 
substances  in  peat  soils  in  the  course  of  their 
agricultural  utilization  is  discussed. -Copyright 
1971 ,  Biological  Abstracts,  Inc. 
W72-05403 


NUMERICAL  SIMULATION  TECHNIQUE  FOR 
VERTICAL  DRAINAGE  FROM  A  SOIL 
COLUMN, 

Institute  for  Land  and  Water  Management 
Research,  Wageningen  (Netherlands). 

F    Kastanck 

Journal  of  Hydrology.  Vol  14,  No  3/4,  p  213-232, 

December  1971.  18  fig,  2  tab,4ref. 

Descriptors:  *Soil  water  movement,  "Infiltration, 
•Simulation  analysis,  'Numerical  analysis,  'Com- 
puter programs.  Hydraulic  conductivity.  Percola- 
tion, Mathematical  models,  Unsaturated  flow. 
Saturated  flow.  Unsteady  flow.  Capillary  conduc- 
tivity. 

A  numerical  method  for  simulating  the  time-de- 
pendent drainage  from  a  vertical  soil  column  of- 
fers the  possibility  of  computing  the  discharge  as 
well  as  the  hydraulic  gradient  for  any  desired  time, 
if  the  capillary  conductivity  and  the  moisture  con- 
tent of  the  soil  are  given  as  functions  of  suction. 


The  soil  column  is  modeled  by  thin  layers,  each 
having  different  capillary  conductivity  and  water 
content.  The  number  of  layers,  their  individual 
thickness  and  their  position  is  time  dependent  and 
their  determination  is  inherent  in  the  calculation 
procedure.  For  each  layer  a  water  balance  is  made 
for  small  time  intervals.  The  required  calculation 
procedure  is  programmed  in  FORTRAN-Subset 
for  IBM  1130.  (Knapp-USGS) 
W72-05479 


THE  OCCURRENCE  OF  ETHYLENE  IN 
ANAEROBIC  SOIL, 

Agricultural    Research    Council,    Wantage    (En- 
gland). Letcome  Lab. 
K.  A.  Smith,  and  S.  W.  F.  Restall. 
Journal  of  Soil  Science,  Vol  22,  No  4,  p  430-443, 
December  1971 .  7  fig,  3  tab,  31  ref. 

Descriptors:      'Soils,      'Anaerobic      conditions, 
•Gases,    'Soil    water,    'Crop    response.    Root 
development.    Root    zone,    Testing,    Analytical 
techniques.  Crop  production. 
Identifiers:  'Ethylene,  Waterlogged  crops. 

The  production  of  ethylene  and  other  hydrocarbon 
gases  by  soils  under  anaerobic  conditions  was 
measured  by  gas  chromatography.  Ethylene  was 
the  only  hydrocarbon  gas  which  occurred  in 
physiologically  significant  concentrations;  more 
than  20  ppm  was  found  in  several  soils  after  10 
days  at  20  deg  C.  These  concentrations  were  con- 
siderably higher  than  those  which  were  known  to 
cause  severe  reductions  in  the  extension  of  root 
axes  of  some  plant  species.  Experiments  with 
sterilized  and  unsterilized  soil  indicated  that 
ethylene  was  produced  by  enzyme  activity.  The 
gas  was  found  in  soil  when  the  oxygen  concentra- 
tion fell  below  2%;  total  evolution  was  correlated 
with  organic  matter  content,  and  was  affected  by 
drying  and  rewetting  and  by  the  growth  of  plant 
roots.  The  rate  of  production  was  increased  by 
raising  the  temperature  and  by  addition  of  glucose 
or  peptone;  high  concentrations  of  nitrate 
depressed  the  rate,  but  sulphate  and  phosphate 
had  little  effect.  Ethylene  may  be  a  significant  fac- 
tor in  causing  injury  to  crop  plants  under  water- 
logged conditions  and  also  in  situations  where 
anaerobic  pockets  occur  within  a  mainly  aerobic 
soil  structure,  provided  that  escape  of  the  gas  from 
the  soil  is  impeded  sufficiently  to  allow  inhibitory 
concentrations  to  build  up  in  the  vicinity  of  plant 
roots.  (Woodard-USGS) 
W72-05488 


RENOVATING  OLD  CITRUS  GROVES  IN  INDI- 
AN RIVER  AREA, 

IFAS   Agricultural   Research   Education  Center, 
Lake  Alfred,  Fla. 

For  primary  bibliographic  entry  see  Field  03F. 
W72-05573 


MECHANIZED  EXTRACTION  AND  CLEANUP 
OF  ATRAZINE  RESIDUES  IN  SOIL  PRIOR  TO 
GAS  CHROMATOGRAPHIC  ANALYSIS, 

California  Univ.,  Riverside.  Dept.  of  Entomology. 
For  primary  bibliographic  entry  see  Field  05A. 
W72-05584 


NITRATE  IN  DEEP  SOIL  PROFILES  IN  RELA- 
TION TO  FERTILIZER  RATES  AND 
LEACHING  VOLUME, 

California  Univ.,  Riverside.  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  05B. 
W72-05655 


TRAVEL  OF  NITROGEN  IN  SOILS, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  05B. 
W72-05695 


SIMULTANEOUS  CYCLING  OF  PELT] 
THERMOCOUPLE  PSYCHROMETERS  F 
RAPDD  WATER  POTENTIAL  MEASU1 
MENTS, 

Agricultural  Research  Service,  Riverside,  G 
Soil  and  Water  Conservation  Research  Div. 
For  primary  bibliographic  entry  see  Field  07B. 
W72-05701 


EVAPORATION    FROM    DRYING    SURFA( 
BY  THE  COMBINATION  METHOD, 

Wisconsin   Univ.,   Madison.   Dept.   of   Soil 

Water  Sciences. 

For  primary  bibliographic  entry  see  Field  02D. 

W72-05702 


VAPOR  LOSSES  THROUGH  SOIL  MULCH 
DIFFERENT  WIND  VELOCriTES, 

Punjab  Agricultural  Univ.,  Hissar  (India).  Dep 

Soils. 

For  primary  bibliographic  entry  see  Field  03B. 

W72-05705 


RELATION    OF    WATER    APPLICATION 
EVAPORATION     AND     STORAGE     OF    S 
WATER, 

Agricultural  Research  Service,  Fort  Collins,  C 
Soil  and  Water  Conservation  Research  Div. 
For  primary  bibliographic  entry  see  Field  02D. 
W72-05706 


ON  SOLVING  THE  NON-LINEAR  DIFFUS 
EQUATION  FOR  THE  RADIAL  FLOW 
WATER  TO  ROOTS, 

Commonwealth  Scientific  and  Industrial  Rese 

Organization.  Canberra  (Australia).  Div.  of  L 

Research. 

J.  B.  Passioura.  and  I.  R.  Cowan. 

Agricultural  Meteorology,  Vol  5,  1968,  p  129- 

3  fig,  6  ref. 

Descriptors:  'Diffusion,  'Soil  water  movem 
'Flow,    'Root    systems.    Model    studies,    S 
water-plant  relationships. 
Identifiers:  'Radial  flow. 

The  non-linear  diffusion  equation  for  the  r. 
flow  of  water  to  a  root  can  be  solved  approxiir 
ly  by  assuming  that  partial  derivative  of  vohii 
ric  water  content  with  respect  time  is  either 
(steady  state)  or  constant  (steady  rate).  The  a 
racy  of  such  solutions  has  been  in  doubt,  so 
are  compared  with  exact  solutions  obtained 
merically.  The  approximate  solutions  agree 
with  the  numerical  ones  for  biologically  posi 
conditions.  The  'steady  rate'  method  is  somei 
more  accurate  than  the  "steady  state'  one.  (Skc 
boe-Colorado  State) 
W72-05707 


MODEL  OF  SOIL  WATER  USE  BY  TEA, 

La  Trobe  Univ.,  Bundoora  (Australia).  Schoi 

Agriculture. 

For  primary  bibliographic  entry  see  Field  03F. 

W72-05713 


CHEMICAL  AND  MINERALOGICAL  C 
POSITION  OF  COMMON  CHERNOZEMS 
THE  RIGHT  BANK  OF  THE  VOLGA  RJVE1 
THE  SARATOVE  REGION  UNDER  DIFFER 
FARMLANDS,  (IN  RUSSIAN), 
V.G.  Dikarev,  and  N.N.  Poddubnyi. 
Dokl  Mosk  S-Kh  Akad  Im  K  A  Timiryazev. 
165-170.  1969. 

Identifiers:  Analyses.  Bank.  Bulk.  Chem 
Chernozems.  Composition.  Farmla 

Mineralogical.  River,  Saratov.  Thermograi 
USSR.  Volga. 

Comparisons  were  made  of  soils  with  sil 
profiles  and  texture,  on  virgin  lands,  old-cultr* 
lands,  arable  land  tilled  for  8  yr  and  a  42-y 
shelterbelt.  Data  are  given  of  bulk  chemical 
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tiermographic  analyses.  No  significant  changes 
*ere  noted  in  the  composition  of  the  clay  frac- 
ion.--Copyright  1971 ,  Biological  Abstracts,  Inc. 
V72-05714 


HESTNUT-SOLONETZ  COMPLEXES  OF  THE 
BAKAN  STEPPES  ON  THE  LEFT  BANK  OF 
HE  YENISEI  RIVER  AND  THE  MINUSINSK 
EPRESSION, 

I.I.  Kamaukhov. 

cv  Biol  -   Geogr  Nauchno-Issled   Inst   Irkutsk 

Iniv.  21:  37-80.  1969. 

lentifiers:  Abakan,  Bank,  Chemical,  Chestnut, 

omplexes,    Depression,    Formation,    Irrigation, 

linusinsk,  River,  Soil,  Solonetz,  Steppes,  USSR, 

enisei. 

oil  cover  of  the  Abakan  steppes  (the  Uibat  and 
le  Koibaly  steppes)  preserves  features  of  the 
ozen  tundra  permafrost  and  the  meadow  soil-for- 
lation  phases.  The  currently  dominant  phase  is 
le  steppe  phase  of  very  marked  arid  character, 
he  microcomplex  nature  of  soil  cover  bears  no 
lalion  to  the  relief.  Solonetzes  and  chestnut  soils 
e  respectively  formed  in  the  presence  and 
>sence  of  clay  intercalations  in  the  parent  rocks, 
he  compact  horizon  with  brown  Fe  cement  satu- 
iled  with  CaC03  occurring  at  depth  60-120  cm  in 
lestnut  soils  is  assumed  to  be  a  relic  of 
ydromorphic  conditions.  Irrigation  is  the  chief 
ilture  practice  on  the  territory  in  question,  ensur- 
g  high  crop  yields. --Copyright  1971,  Biological 
bstracts,  Inc. 
'72-05716 


UNGAL  GROWTH  RESPONSES  TO  OSMOTIC 
S  COMPARED  TO  MATRIC  WATER  POTEN- 
IAL, 

'isconsin  Univ.,  Madison. 

or  primary  bibliographic  entry  see  Field  021. 

'72-05717 


VROPHOSPHATE  HYDROLYSIS  IN 

LOODED  SOIL, 

exas  A  and  M  Univ.,  College  Station.  Dept.  of 

ail  and  Crop  Sciences. 

or  primary  bibliographic  entry  see  Field  05B. 

'72-05723 


ICROMORPHOLOGICAL  STRUCTURE  OF 
ARK  CHESTNUT  SOILS  ON  THE  RIGHT 
ANK  OF  THE  URAL  RIVER,  (IN  RUSSIAN), 

'..  N.  Pershina,  E.  A.  Yarilova,  and  E.  M. 

nikanova. 

okl  Mosk  S-Kh  Akad  Im  K  A  Timiryazev.  149. 

15-139.  1969. 

entifiers:  Bank,  Chestnut,  Dark,  Morphological, 

iver.  Soils,  Structure,  Ural,  USSR. 

it  micromorphological  structure,  humus  com- 
isition  and  certain  physicochemical  properties  of 
irk  chestnut  soils  on  a  virgin  plot  and  an  irrigated 
ol  are  described— Copyright  1971,  Biological 
bstracts,  Inc. 
72-05724 


10SPHORUS  DIFFUSION  IN  SOILS:  I.  THE 
FTECT  OF  APPLIED  P,  CLAY  CONTENT, 
VD  WATER  CONTENT, 

:chnology,  Inc.,  Houston,  Tex. 

>r primary  bibliographic  entry  see  Field  05B. 

72-05725 


ATA  ON  THE  DUNAMICS  OF  THAW  TEM- 
sRATURE  AND  MOISTURE  IN  BOG  SOILS  IN 
HE  SOUTH  OF  CENTRAL  SIBERIA, 

•  I.  Petrauskaite,  and  Z.  A.  Sidorova. 

v  Biol-Geogr  Nauchno-Issled   Inst  Pri  Irkutsk 

niv.  21:81-88.  1969. 

entifiers:    Bog,   Central,    Dynamics,   Grass-M. 

:gume-D,    Moisture,    Reclamation,    Retention, 

beria,  Snow,  Soils,  South,  Temperature.  Thaw, 

SSR. 


Thaw  in  bog  soils  starts  in  Sept.-Oct.  The  thaw  is 
complete  in  Aug.  in  thin  beds  of  highly  decom- 
posed peat.  The  temperature  in  July-Aug.  does  not 
rise  above  15-19  deg.  at  a  depth  of  20  cm  and  7-9 
deg.  at  a  depth  of  50  cm.  The  moisture  content  is 
high,  especially  in  the  0-50  cm  layer.  Cold  bog  soils 
are  recommended  for  hayfields  and  perennial 
grass-legume  mixtures.  The  thermal  regime  of 
reclaimed  bog  soils,  can  be  improved  by  snow  re- 
tention to  reduce  freezing.-Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-05726 


COMPARATIVE  PHYSICOCHEMICAL 

DESCRIPTION  OF  LEACHED  AND  SOLONET- 
ZIC  CHERNOZEMS  IN  THE  ZALARI  DIS- 
TRICT, IRKUTSK  REGION,  (IN  RUSSIAN), 

Z.  A.  Sidorova,  E.  I.  Berezina,  Y.  U. 

Kupriyanova,  and  N.  N.  Poguda. 

Izv  Biol-Geogr  Nauchno-Issled  Inst  Pri  Irkutsk 

Univ.  21:  113-126.  1969. 

Identifiers:    Acids,    Chernozems,    Comparative, 

Description,  Formation,  Freezing,  Fulvic,  Humic, 

Insufficient,       Irkutsk,       Leached,       Moisture, 

Physicochemical,    Seasonal,    Solonetzic,    USSR, 

Weathering,  Zalari. 

Leached  and  solonetzic  chernozems  develop 
under  the  conditions  of  marked  continental  cli- 
mate and  cryogenic-type  water  regime  (insuffi- 
cient moisture  and  seasonal  freezing  with  late 
thawing).  Weathering  is  more  intensive  in  the 
solonetzic  than  in  the  leached  chernozem:  Mg  and 
Ca  are  respectively  the  dominant  absorbed  ca- 
tions. The  solonetzic  chernozem  contains  some 
readily  soluble  salts,  mostly  Na2S04.  Humic  acids 
predominate  over  fulvic  acids  in  the  organic 
matter  of  chernozems. -Copyright  1971,  Biological 
Abstracts,  Inc. 
W72-05727 


PERCHED  WATER  TABLE  AND  GROUND- 
WATER FLOW  IN  THE  SOUTHERN  PART  OF 
THE  FOREST  ZONE  (VERKHOVODKA  I 
VNUTRIPOCHVENNYY  STOK  V  YUZHNOY 
CHASTI  LESNOY  ZONY), 

Gidrometeorologicheskii      Nauchno-Issledovatel- 
skii  Tsentr  Leningrad  (USSR). 
A.  I.  Subbotin,  and  V.  S.  Dygalo. 
Pochvovedeniye,  No  5,  p  46-57,  May  1971.  2  fig,  2 
tab,  10  ref. 

Descriptors:  *Perched  water,  *Water  table, 
'Groundwater,  'Groundwater  barriers,  *Base 
flow,  Flow  rates.  Surface  runoff.  Runoff  coeffi- 
cient, Permeability,  Percolation,  Precipitation  (At- 
mospheric), Thawing,  Snowmelt,  Freezing, 
Frozen  soils,  Soil  horizons,  Podzols,  Loam, 
Forests,  Flumes. 

Identifiers:  'European  USSR,  Moscow  River, 
Sod-Podzolic  soils. 

Investigations  were  conducted  in  1956-69  at  the 
Moscow  water-balance  station  to  study  the 
perched  water  table  and  groundwater  flow  in  Sod- 
Podzolic  loam  soils  of  the  Moscow  River  basin.  A 
temporary  perched  water  table  forms  in  these  soils 
during  spring  snowmelt  and  heavy  precipitation 
and  is  retained  by  the  illuvial  B  horizon,  which  is 
far  less  porous  than  the  overlying  soil.  A  perched 
water  table  forms  nearly  every  spring  in  the 
forests  but  does  not  form  in  open  fields  when  the 
soil  is  excessively  wet  and  frozen  to  great  depths. 
The  excess  water  flowing  from  upper  soil  layers 
during  periods  of  thaw  does  not  penetrate  the 
frozen  lower  layers.  During  spring  snowmelt.  flow 
rates  average  10%-I5%  of  the  total  runoff  from 
fields  and  20%-30%  of  the  total  runoff  from  the 
forest.  The  ratio  of  surface  runoff  to  groundwater 
flow  depends  largely  on  the  state  of  the  soil  and  on 
snowmelt  conditions.  A  perched  water  table  rarely 
forms  in  summer  in  the  southern  part  of  the  forest 
zone  of  the  European  USSR,  since  the  precipita- 
tion in  this  area  is  usually  too  small  to  saturate 
even  the  top  soil  layer.  (Josefson-USGS) 
W72-05852 


HYGROSCOPIC  DETERMINATIONS  OF  SOIL 
WATER  PRESSURE  IN  CERTAIN  SOILS  OF 
NORTH  VIETNAM  (DAVLENIYE  POCHVEN- 
NOY  VLAGI  V  NEKOTORYKH  POCHVAKH 
SEVERNOGO  V'YETNAMA  (PO  DANNYM 
GIGROSKOPICHESKIKH  OPREDELENIY)), 
Moscow  State  Univ.  Faculty  of  Biology  and  Soil 
Science. 
Kong-Tau  Tran. 

Pochvovedeniye,  No6,p  121-130,  June  1971.  2  fig, 
5  tab,  12  ref. 

Descriptors:  'Soil  physics,  'Soil  physical  proper- 
ties, 'Water  pressure,  'Hygroscopic  water,  'Soil 
water,  Soil  moisture,  Moisture  content,  Humidity, 
Vapor  pressure,  Soil  profiles,  Soil  types,  Clays, 
Particle  size,  Hysteresis,  Adsorption,  Dehydra- 
tion. 

Identifiers:  'USSR,  North  Vietnam,  Hygroscop- 
icity. 

The  hygroscopic  method  was  used  to  determine 
the  relationship  between  soil  moisture  content  and 
relative  vapor  pressure  in  several  typical  North 
Vietnamese  soils,  which  were  studied  for  the  first 
time  from  this  standpoint.  Determinations  were 
made  on  typical  Dark-red  FerraUitic  soil,  Red-yel- 
low Ferrallitic  soil  with  a  differentiated  profile, 
and  on  alluvial  soil  underlain  by  ferraUitic  material 
and  severely  degraded  as  a  result  of  rice  growing. 
A  linear  relationship  was  established  between  the 
moisture  content  of  these  soils  and  their  clay  con- 
tent. Investigation  of  the  relationship  between  soil 
moisture  content  and  relative  humidity  revealed 
that  it  is  linear  for  all  of  the  soils  examined.  (Josef- 
son-USGS) 
W72-05853 


MOVEMENT    OF    CHLORIDE    AND    SODIUM 
IONS     IN     UNSATURATED     SOIL     DURING 
EVAPORATION     (PEREDVIZHENIYE     IONOV 
KHLORA  I  NATRIYA  V  NENASYSHCHENNOY 
POCHVE  PRI  ISPARENH), 
Vsesoyuznyi     Nauchno-Issledovatelskii     Institut 
Gidrotekhniki  i  Melioratsii,  Moscow  (USSR). 
For  primary  bibliographic  entry  see  Field  02K. 
W72-05854 


WATER  EVAPORATION  FROM  SOILS  OF  THE 
SOLONETZ  COMPLEX  OF  THE  TRANSVOLGA 
REGION  DURING  IRRIGATION  (ISPARENIYE 
VLAGI  POCHVAMI  SOLONTSOVOGO  KOM- 
PLEKSA  ZAVOLZH'YA  PRI  OROSHENH), 
Akademiya  Nauk  SSSR,  Moscow.  Pochvennyi  In- 
stitut. 

For  primary  bibliographic  entry  see  Field  02D. 
W72-05855 


EFFECT  OF  COMPACTION  ON  SOIL 
HYDRAULIC  PROPERTIES  (VLIYANIYE 
UPLOTNENIYA  NA  VODNYYE  SVOYSTVA 
POCHV), 

Agrofizicheskii   Nauchno-Issledovatelsii   Institut, 

Leningrad  (USSR). 

V.  G.  Onishchenko,  and  B.  N.  Michurin. 

Pochvovedeniye,  No  5,  p  42-46,  May  1971 .  4  fig,  9 

ref. 

Descriptors:  'Soil  physics,  'Soil  physical  proper- 
ties, 'Soil  compaction,  'Soil  density,  'Bulk  densi- 
ty, Hydraulic  properties.  Soil  water.  Soil 
moisture.  Moisture  content,  Water  pressure. 
Porosity,  Pores,  Equilibrium,  Adsorption,  Satura- 
tion, Sands,  Loam,  Podzols,  Sierozems, 
Chrenozems. 
Identifiers:  'USSR. 

Samples  of  clay-free  sand,  coarse  and  medium 
Podzol  loam,  coarse  Sierozem  loam,  and  Cher- 
nozem were  analyzed  to  determine  the  effect  of 
compaction  on  the  relationship  between  soil 
moisture  content  and  water  pressure.  The  ratio  of 
pore  surface  to  pore  volume  increased  with  in- 
creasing specific  surface  and  soil  bulk  density. 
Equilibrium  moisture  decreased  in  the  pressure 
range  <  0.33-1.0  atm  with  increasing  soil  bulk  den- 
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sity  because  of  a  reduced  effective  pore  diameter. 
Equilibrium  moisture  increased  in  the  pressure 
range  >  0.33-1.0  atm  because  of  a  wider  pore  sur- 
face to  pore  volume  ratio.  The  amount  of  available 
water  in  sandy  soils  remained  practically  the  same 
when  bulk  density  from  1 .5  to  1 .8  g/cu  cm.  In  fine- 
textured  soils  the  amount  of  available  water  was 
maximal  in  the  bulk  density  range  from  1.1  to  1.3 
g/cu  cm  and  decreased  in  the  bulk  density  range  > 
1.3-1.4  g/cu  cm.  An  inverse  linear  relationship  (on 
the  logarithmic  scale)  between  the  soil  moisture 
saturation  coefficient  and  suction  pressure  was 
obtained  for  all  soils  examined.  (Josefson-USGS) 
W72-05856 


WATER  REGIME  OF  ORDINARY  CHER- 
NOZEMS UNDER  CROPS  IN  THE 
VOROSHILOVGRAD  OBLAST  (VODNYY 
REZHIM  CHERNOZEMOV  OBYKNOVEN- 
NYKH  POD  SEL'SKOKHOZYAYSTVENNYMI 
KULTURAMI  V  VOROSHILOVGRADSKOY 
OBLASTI), 

Selskokhozyaistvennyi  Institut,  Lugansk  (USSR). 
L.  I.  Akent'yeva. 

Pochvovedeniye,  No  6,  p  69-79,  June  1971.  12  tab, 
2ref. 

Descriptors:  'Soil  physics,  'Soil  physical  proper- 
ties, 'Chernozems,  'Cereal  crops,  'Water 
balance.  Soil  water,  Moisture  availability,  Water 
storage,  Water  supply.  Water  loss,  Evapotrans- 
piration,  Crop  production,  Barley,  Wheat,  Corn 
(Field),  Fallowing,  Calcareous  soils.  Loam, 
Meteorological  data.  Seasonal. 
Identifiers:  'USSR,  'Ukraine,  Lugansk  Oblast, 
Fallow,  Coefficient  of  correlation. 

Investigations  were  conducted  in  1958-67  by  the 
Lugansk  Agricultural  Institute  (formerly 
Voroshilovgrad  Agricultural  Institute)  to  study  the 
water  balance  in  bare  fallow  and  in  Ordinary  Cher- 
nozems under  the  principal  crops  grown  in  the  dry 
climate  of  the  Lugansk  Oblast  (formerly 
Voroshilovgrad  Oblast)  in  the  Eastern  Ukraine. 
Storage  of  available  soil  water  in  spring  plays  an 
important  role  in  the  water  supply  of  crops  which 
cease  to  grow  in  late  June  and  early  July.  A  close 
relationship  was  observed  between  barley  and 
winter  wheat  yields  and  soil  water  storage  in 
spring,  the  correlation  coefficients  being  +0.97 
and  +0.95.  A  high  correlation  coefficient  of  +0.98 
was  also  observed  between  the  amount  of  fall 
precipitation  (August  through  December)  and  the 
available  water  in  spring.  Precipitation  from 
January  through  April  was  less  important  for 
spring  water  storage,  the  correlation  coefficient 
being  +0.66.  Correlation  coefficients  between 
precipitation  during  the  growing  season  (April 
through  June)  and  winter  wheat  and  barley  yields 
were  lower  than  spring  water  storage  in  soil  (+0.49 
and  +0.59,  respectively).  Unlike  crops  which 
cease  to  grow  in  June,  corn  depends  mainly  on 
precipitation  during  its  growing  season  and 
primarily  on  that  in  June  and  July.  The  correlation 
coefficient  between  precipitation  during  this 
period  and  corn  yield  was  +0.94.  Total  water  loss 
(transpiration  and  evaporation  from  the  surface) 
per  unit  of  crop  yield  averaged  12-13  mm  for 
winter  wheat  and  barley  and  15  mm  for  corn. 
(Josefson-USGS) 
W72-05857 


PRESSURE  PLATE  APPARATUS  FOR 
PLOTTING  DELTA  P  ±  F  (W)  CURVES  BY 
VOLUMETRIC  MEASUREMENT  OF 

MOISTURE   (PLASTINCHATYY   PRESS   DLYA 
SNYATIYA  KRIVYKH  DEL'TA  P  ±  F  (W)  S  OB- 
'YEMNOY  REGISTRATSIYEY  VLAZHNOSTI), 
Agrofizicheskii  Nauchno-Issledovatelskii  Institut, 
Leningrad  (USSR). 

For  primary  bibliographic  entry  see  Field  07B. 
W72-05864 


SNOWMELT  TEMPERATURE  INFLUENCE  ON 
INFILTRATION  AND  SOIL  WATER  RETEN- 
TION, 

Forest  Service  (USDA),  Wenatchee,  Wash.  Forest 

Hydrology  Lab. 

G.  O.  Klock. 

Journal  of  Soil  and  Water  Conservation,  Vol  27, 

No  1 ,  p  12-14,  January-February  1972.  3  fig,  6  ref . 

Descriptors:  'Infiltration,  'Water  temperature, 
'Snowmelt,  Permeability,  Viscosity,  Flydraulic 
conductivity.  Density,  Soil  water  movement.  Soil 
moisture. 

The  infiltration  of  water  near  snowmelt  tempera- 
ture (0  deg  C)  into  a  column  of  soil  was  one-half 
the  rate  of  water  at  25  deg  C.  Increasing  the  tem- 
perature of  a  drained  soil  column  near  0  deg  C  to  a 
higher  temperature  resulted  in  additional  soil 
water  drainage  and  a  significant  decrease  in  the 
amount  of  water  held  by  the  soil.  Watershed 
management  implications  include  recognizing 
possible  overland  flow  hazards  and  effects  of  thin- 
ning, clearcutting,  and  wildfire.  (Knapp-USGS) 
W72-05866 


2H.  Lakes 


PRINCD7AL  TYPES  OF  LAKES  IN  KARST  RE- 
GIONS (OSNOVNYYE  TIPY  OZER 
KARSTOVYKH  RAYONOV), 

K.  A.  Gorbunova,  and  G.  A.  Maksimovich. 
Izvestiya        Vsesoyuznogo        Geograficheskogo 
Obshchestva,  Vol  102,  No  3,  p  258-263,  May-June 
1970.  2  fig,  1  tab,  36  ref. 

Descriptors:  'Lakes,  'Lake  basins,  'Lake 
morphology.  'Karst.  'Topography, 

Geomorphology.  Chemical  precipitation,  Corro- 
sion, Erosion,  Drainage  effects.  Subsurface 
drainage.  Groundwater,  Sinks,  Limestones,  Calci- 
um carbonate.  Travertine. 

Identifiers:  'USSR,  Yugoslavia,  Karstic  rocks, 
Depressions,  Kettles,  Windows,  Poljes,  Tufa, 
Colmatage,  Mineralization. 

The  principal  genetic  types  of  lakes  in  karst  re- 
gions of  the  USSR  are  examined  on  the  basis  of 
personal  observations  and  data  in  the  literature. 
The  lakes  are  found  in  regions  with  carbonate, 
sulfate,  and  saline  karst  whose  origin,  develop- 
ment, and  water  regime  are  closely  associated  with 
karst  processes.  Lake  basins  of  karst  regions  may 
be  divided  into  3  groups,  depending  on  the  extent 
of  karst  participation  in  formation  of  the  lake  basin 
and  on  the  direction  of  the  karst  process  (removal 
or  accumulation  of  material):  (1)  karst  and  tec- 
tonic-karst  lake  basins,  including  karst  funnels, 
kettles,  depressions,  and  poljes  (open,  flat-floored 
valleys),  formed  by  leaching  of  karstic  rocks  at  or 
below  the  surface;  (2)  dammed  lake  basins, 
formed  on  karst  rivers  when  tufa  is  deposited 
across  them  as  a  result  of  calcium  carbonate 
precipitation  from  the  water;  and  (3)  karst- 
modified  and  complex  lake  basins,  formed  under 
influence  of  several  exogenous  geological 
processes  with  karst  participating  to  varying 
degrees.  Karst-modified  basins  include  those 
originally  of  nonkarst  origin  but  subsequently 
complicated  by  karst.  These  are  erosion-karst,  gla- 
cial-karst,  anthropogenic-karst  and  other  lakes. 
The  contributing  basins,  water  regime,  tempera- 
ture, chemistry,  and  evolution  of  karst  lakes 
deserve  special  investigation  and  further  analysis. 
(Josefson-USGS) 
W72-05352 


A     MATHEMATICAL     MODEL     OF     WATER 
QUALITY  IN  AN  IMPOUNDMENT, 

Washington  State  Water  Research  Center.  Pull- 
man. 

For  primary  bibliographic  entry  see  Field  05B. 
W72-05454 


SEASONAL       VARIATION       IN        PRIMARY 

PRODuenvrrY     in     three     tropical 

PONDS, 

Madurai     Univ.     (India).     Dept.     of     Biological 

Sciences. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-05460 


LAKE  KINNERET:  THE  NUTRIENT  CHEMIS- 
TRY OF  THE  SEDIMENTS, 

Kinneret  Limnological  Lab.,  Tiberias  (Israel). 
For  primary  bibliographic  entry  see  Field  05C. 
W72-05469 


CHANGES  IN  THE  FISH  POPULATION  IN 
LAKE  FRANCIS  CASE  IN  SOUTH  DAKOTA  IN 
THE  FTRST  16  YEARS  OF  IMPOUNDMENT, 

Bureau  of  Sport  Fisheries  and  Wildlife,  Yankton, 
S.  Dak.  North  Central  Reservoir  Investigations. 
Charles  R.  Gasaway. 
Technical  Paper  No.  56.  1970.  DJus.  Map. 
Identifiers:  Bass,  Bluegill.  Carp,  Catfish.  Chub, 
Fish,    Francis,    Goldeye,    Impoundment.    Lake, 
Perch,  Pike,  Population,  Sauger,  Shad,   Shiner, 
South-Dakota,  St,  Walleye. 

The  total  number  of  adult  fish  in  Lake  Francis 
Case,  a  main  stem  Missouri  River  Reservoir,  has 
declined  since  impoundment  in  1952.  Goldeye, 
channel  catfish,  and  northern  redhorse  have 
probably  remained  the  same;  emerald  shiner, 
white  bass,  walleye,  and  possibly  flathead  catfish 
have  increased.  The  sauger  population  began  tc 
decline  at  about  the  time  walleye  numbers  in- 
creased. Some  species  formerly  present  in  small 
numbers  have  become  rare:  flathead  chub, 
stonecat,  black  bullhead,  largemouth  bass,  greer 
sunfish,  organespotted  sunfish,  and  bluegill.  Tb< 
catch  rate  by  sport  fishermen  in  the  reservou 
declined  from  1954  to  1960.  Growth  of  northerr 
pike,  river  carpsucker,  largemouth  bass,  walleye 
and  sauger  was  faster  than  in  most  other  U.S 
waters  at  this  latitude;  carp  and  freshwater  druir 
growth  was  slower.  For  13  spp.  for  which  preim 
poundment  growth  estimates  were  available 
growth  increased  after  impoundment  but  latei 
declined.  Forage  species  in  the  reservoir  were  giz 
zard  shad,  emerald  shiner,  and  yellow  perch,  bu 
these  were  not  present  in  large  enough  numbers  U 
provide  an  abundant  forage  fish  population  Echc 
sounding  and  mid  water  trawling  in  1968  indicatet 
that  the  pelagic  zone  contained  few  fish 
Reproduction  was  successful  in  1953  and  1954  foi 
gizzard  shad,  goldeye,  northern  pike,  mos 
catostomids,  carp,  most  centrarchids,  sauger.  ant 
drum;  reproduction  was  good  for  many  species  ii 
1967,  a  year  of  high  water  levels,  reproduction  o 
walleye,  white  bass,  drum,  and  emerald  shiner  wa: 
more  successful  in  1966-68  than  in  most  previou: 
years-Copyright  1971 ,  Biological  Abstracts.  Inc. 
W72-05475 


SHORELINE-AREA  RATIO  AS  A  FACTOR  P 
RATE  OF  WATER  LOSS  FROM  SMAL1 
SLOUGHS, 

Canadian         Wildlife         Service,         Saskatooi 

(Saskatchewan). 

For  primary  bibliographic  entry  see  Field  02D. 

W72-05481 


BIOGENOUS  SUBSTANCES  IN  DEEP  W  ATER: 
OF  THE  CASPIAN  SEA  (BIOGENNYYE  ELE 
MENTY  V  VODAKH  GLUBOKOYODNO1 
CHASTI  KASPIYSKOGO  MORYA), 

State  Oceanographic  Inst.  Moscow  (USSRi. 
For  primary  bibliographic  entry  see  Field  02K. 
W72-05504 


LOSS  LEVELS, 

United  States  Lake  Survey.  Detroit.  Mich. 
For  primary  bibliographic  entry  see  Field  06E. 
W72-05579 
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I'TROPHICATION       (THE       AGEING       OF 

AKES),     A     FLORIDA     WATER     QUALITY 

ROBLEM. 

lorida  Dept.  of  Air  and  Water  Pollution  Control, 

allahassee. 

or  primary  bibliographic  entry  see  Field  05C. 

72-05607 


HI  NDF.R  BAY:  AN  EXAMPLE  OF  A  SILLED 
KESH-WATER  BAY, 

ikehead  Univ.,  Port  Arthur  (Ontario). 

S.  Mothersill. 

iurnal  of  Sedimentary  Petrology,  Vol  41 ,  No  4,  p 

173-1083,  December  1971.  7  fig,  1  tab,  14  ref. 

escriptors:  'Bottom  sediments,  'Lake  Superior, 
)xidation-reduction  potential,  *Water  pollution 
fects.  Distribution  patterns,  Mineralogy, 
iagenesis,  Sedimentation,  Glacial  drift,  Organic 
alter,  Topography, 
entifiers:  Thunder  Bay  (Ontario). 

under  Bay,  Lake  Superior  is  partly  silled  to  the 
uth  by  an  east-northeast  trending  horst,  and  con- 
ins  three  separate  basins.  Recent  sediments, 
liicfa  cover  the  bay-floor,  grade  from  a  thin 
neer  of  sand  less  than  3  centimeters  thick  along 
e  bay-shelf,  to  a  sequence  of  clay-silts  up  to  14 
elers  thick  in  the  central  parts  of  the  basins, 
ght  folding  of  the  Recent  clay-silts  in  the  deepest 
xt  of  the  central  basin  is  probably  caused  by 
iwnslope  slumping.  A  tendency  towards  negative 
i  and  low  pH  values  appears  in  the  deep-water 
eas.  In  the  vicinity  of  the  Kaministikwia  Delta, 
omolously  negative  Eh  and  high  pH  measure- 
ents  are  probably  caused  by  industrial  pollutants 
tering  the  bay  from  the  Kaministikwia  River. 
ie  Recent  sediments  unconformably  overlie 
eistocene  varved  sediments  of  undetermined 
ickness.  The  Recent  clay-silt  section  and  the 
eistocene  varved  section  each  form  a  typical 
ndiagenetic  sequence  with  a  relatively  thin, 
iper  oxidized  zone  (initial  stage),  and  a  lower 
duced  zone  (early  burial  stage).  (Knapp-USGS) 
72-05633 


PREURBANIZATION  RECONNAISSANCE 
"UDY  OF  LAKE  EARL,  DEL  NORTE  COUN- 
i,  CALIFORNIA, 

iological  Survey,  Menlo  Park,  Calif. 

J.  Helley,  and  R.  C.  Averett. 

:ological  Survey  Open-file  Report,  December  3, 

71.17p,  1  fig,  4  tab,  8  ref . 

:scriptors:  'Lakes,  'California,  'Urbanization, 
urveys,    'Hydrologic    data,     'Eutrophication, 
ood    plains.    Dunes,     Silting,    Water    quality, 
xreation.  Limnology, 
entifiers:  Urban  hydrology. 

ikes  Earl  and  Talawa  occupy  shallow  depres- 
>ns  on  the  Smith  River  plain,  an  emerged 
:istocene  marine  terrace  just  south  of  the  mouth 

the  Smith  River  in  north-coastal  California, 
nee  the  depth  to  groundwater  in  the  immediate 
:inity  of  Lake  Earl  is  shallow,  groundwater 
.charge  probably  sustains  the  lake  level  during 
riods  of  low  surface-water  discharge.  Land 
velopment  is  planned  on  the  north  shore  of  the 
:e.  With  increased  urbanization,  more  use  will 

made  of  the  lake.  The  possibility  of  urbaniza- 
n  of  the  north  shore  of  Lake  Earl  has  increased 
ncern  about  the  stability  of  the  dunes  bordering 
:  lake,  as  well  as  the  future  water  quality  in  the 
:e.  The  naturally  enriched  status  of  Lake  Earl  is 
ested  by  the  profuse  rooted  plant  beds  on  its 
ttom,  the  extensive  rush  beds  along  its  shores, 
d  the  organic  carbon  content  of  its  bottom  sedi- 
:nts.  (Knapp-USGS) 
72-05646 


*  INVESTIGATION  OF  PRIMARY  PRODUC- 
VITY  USING  THE  14C  METHOD  AND  AN 
DIALYSIS  OF  NUTRIENTS  IN  ELEPHANT 
JTTE  RESERVOIR, 

:w  Mexico  State  Univ.,  University  Park.  Water 
sources  Research  Inst. 


For  primary  bibliographic  entry  see  Field  05C. 
W72-05687 


LIFE  HISTORY  OF  RAINBOW  TROUT  (SALMO 
GA1RDNERI)  IN  BATCHAWANA  BAY,  EAST- 
ERN LAKE  SUPERIOR, 

Department  of  Lands  and  Forests,  Sault  Sainte 

Marine  (Ontario).  Research  Branch. 

Wen-Hwa  Kwain. 

J  Fish  Res  Bd  Can.  28  (5):  771-775.  1971.  Illus. 

Map. 

Identifiers:  Batchawana,  Bay,  Canada,  Eastern, 

History,  Lake,  Lamprey,  Life,  Marks,  Rainbow, 

Readings,     Salmo-Gairdneri,     Scale,     Superior, 

Trout. 

The  life  history  of  a  S.  gairdneri  population  was  in- 
ferred from  scale  readings  from  the  years  1967-70. 
Of  461  scale  samples  examined,  58%  were  from 
fish  spending  2  yr  in  the  stream,  38%  were  1  yr  in 
the  stream,  and  4%  were  3  yr  in  the  stream.  Three- 
and  4-yr-old  trout  formed  the  bulk  of  the  spawning 
population.  Fish  descending  early  to  the  lake  were 
significantly  larger  at  maturity  than  fish  descend- 
ing later  in  life.  No  apparent  size  difference 
between  sexes  was  found;  fish  generally  spent  2  yr 
in  the  lake  to  reach  sexual  maturation.  In  the 
spawning  population,  68%  were  maiden  spawners 
and  26%  were  spawning  for  a  2nd  time.  A  five-time 
spawner  was  recorded.  The  incidence  of  lamprey 
marking  of  rainbow  trout  was  15%  (1969)  and  14% 
(1970).  Ninety  percent  of  lamprey-marked  trout 
were  larger  than  450  mm  in  fork  length  and  had 
lived  in  the  lake  for  2  or  more  consecutive  years. ~ 
Copyright  1971 ,  Biological  Abstracts,  Inc. 
W72-05697 


BIOLOGY  OF  THE  SMALL  PELAGIC  FISHES 
IN  THE  NEW  VOLTA  LAKE  IN  GHANA:  II. 
SCHOOLING  AND  MIGRATIONS, 

Ghana  Univ.,  Legon.  Volta  Basin  Research  Pro- 
ject. 

Julian  D.  Reynolds. 

Hydrobiologia.  38  (1):  79-91.  1971.  Illus.  Maps. 
Identifiers:  Biology,  Catch,  Fishes,  Ghana,  Lake, 
Migrations,  Pelagic,  Periodicity,  Schooling,  Volta. 

Five  spp.  of  small  pelagic  fishes  in  the  new  Volta 
Lake  in  Ghana  showed  a  dual  periodicity  in 
catches,  and  were  strongly  attracted  to  light.  As 
these  forms  occur  typically  in  rivers,  their  school 
formation  and  migratory  movements  were  in- 
vestigated, and  their  purposes  are  discussed.  It  ap- 
pears that  a  duel  vertical  movement  occurs  so  that 
the  fish  can  exploit  a  feeding  ground  at  its  richest 
moments,  and  at  times  when  they  are  least  con- 
spicuous to  predators.  The  school  is  the  normal 
method  of  migrating,  as  it  confers  protection 
against  predators.  Once  the  fish  cease  to  move, 
however,  the  school  loses  its  coherence  and  its  in- 
dividuals disperse.  Indirect  evidence  is  also 
presented  that  in  3  spp.  a  longitudinal  upstream 
migration  may  occur,  probably  to  breed  after  the 
rains,  and  in  2  others,  there  may  be  lateral  move- 
ment into  prevailing  winds.-Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-05711 


A  MARK-RECOVERY  METHOD  FOR  ESTI- 
MATING ANGLER'S  CATCH,  WITH  AN  EX- 
AMPLE FROM  LAKE  OPEONOGO,  ONTARIO, 

Toronto  Univ.  (Ontario).  Dept.  of  Zoology. 
Henry  A.  Regier. 

Trans  Am  Fish  Soc.  100(3):  495-501.  1971.  Map. 
Identifiers:  Anglers,  Canada,  Catch,  Lake,  Mark, 
Method,  Ontario,  Opeonogo,  Petersen,  Recovery. 

Estimates  of  angler's  catch  in  complex  lake-spe- 
cies-angler systems  are  usually  obtained  with  ratio 
estimators  using  data  on  effort  as  a  covariate, 
together  with  an  estimate  of  the  catch-per  unit-ef- 
fort ratio.  Practical  and  theoretical  studies  show 
that  this  approach  can  be  expected  to  be  very 
costly  if  estimates  with  useful  precision  are 
sought.  The  study  shows  the  practical  feasibility  of 
using  a  Petersen  mark-recovery  method  for  this 
purpose.  The  1st  part  of  such  a  census  requires  a 


worker  to  roam  the  lake  contacting  anglers  'at  ran- 
dom' and  marking  fish  already  creeled  with  a  small 
but  readily  retrievable  tag.  The  2nd  part  involves 
in-shore  or  on-shore  workers  who  intercept  an- 
glers 'at  random'  as  they  leave  the  lake  and  obtain 
from  them  data  on  marked  and  unmarked  fish  in 
their  catch.  The  extensive  literature  on  mark- 
recovery  methods  is  directly  relevant  to  this  appli- 
cation of  the  technique. -Copyright  1971,  Biologi- 
cal Abstracts,  Inc. 
W72-05736 


STUDIES  ON  THE  OPEN  AIR  BIOLOGY  OF 
SALMONELLAE  IN  THE  REGION  OF  THE 
WESER-LEINE  RIVERS  1964-67, 

Niedersaechsiches      Landesmuseum      Hannover 

(West  Germany). 

For  primary  bibliographic  entry  see  Field  05C. 

W72-05802 


HYDROLOGY  AND  GEOCHEMISTRY  OF 
ABERT,  SUMMER,  AND  GOOSE  LAKES,  AND 
OTHER  CLOSED-BASIN  LAKES  IN  SOUTH-CE- 
NTRAL OREGON, 

Geological  Survey,  Washington,  D.C. 
K.  N.  Phillips,  and  A.  S.  Van  Denburgh. 
Available  from  GPO,  Washington,  DC  20402  - 
Price    $1.75    (paper   cover).    Geological    Survey 
Professional  Paper  502-B,   1971.  86  p,  37  fig,  2 
plate,  31  tab,  49  ref. 

Descriptors:  'Lakes,  'Hydrology,  'Geochemis- 
try, 'Water  analysis,  'Oregon,  Chemical  analysis, 
Saline  lakes,  Inflow,  Overflow,  Hydrologic  data, 
Data  collections. 

Identifiers:  'Closed-basin  lakes  (Oreg), 
Semidesert  region. 

Topographically  enclosed  fault-block  basins  in  the 
semidesert  region  of  south-central  Oregon  contain 
lakes  whose  volumes  have  fluctuated  in  response 
to  changes  in  water  supply  (precipitation  plus  in- 
flow) and  water  loss.  Most  of  the  lakebeds  are  im- 
permeable and  the  water  is  dissipated  only  by 
evaporation  or,  for  some  lakes,  occasional  over- 
flow. Physical,  hydrologic,  and  chemical  data  for 
the  lakes  are  summarized.  For  all  but  the  freshest 
closed  lakes,  sodium  and  potassium  were  by  far 
the  most  abundant  cations.  Measured  epm 
(equivalents  per  million)  percentages  for  the  two 
ions  together  ranged  from  46%  of  the  cations  in 
Crump  Lake  at  332  ppm  (parts  per  million)  of  dis- 
solved solids  to  99.99%  in  Lake  Abert  at  20,000- 
80,000  ppm.  Among  the  anions,  carbonate  bicar- 
bonate ranked  either  first  or  a  close  second  in  all 
the  lakes,  with  the  relative  (percentage)  amounts 
decreasing  as  dissolved-solids  concentration  in- 
creased the  epm-percentage  ranged  from  about  80 
in  Crump  Lake  to  about  40  in  Lake  Abert.  Among 
the  minor  constituents,  silica  was  generally  the 
most  abundant.  As  much  as  200  ppm  of  silica  was 
measured  in  Abert  and  Summer  Lakes.  (Woodard- 
USGS) 
W72-05846 


DELTAIC     SEDIMENTATION     IN     GLACIAL 
LAKE  DOUGLAS, 

Illinois  State  Geological  Survey,  Urbana. 
For  primary  bibliographic  entry  see  Field  02J. 
W72-05863 


STEPHENSON    COUNTY    SURFACE    WATER 
RESOURCES, 

Illinois  Dept.  of  Conservation,  Springfield.  Div.  of 

Fisheries. 

T.  B.  Miller. 

Illinois  Division  of  Fisheries  Report,  August  1971. 

50  p,  14  fig,  8  tab,  4  append. 

Descriptors:  'Surface  waters,  'Lakes,  'Streams, 
'Illinois,        'Reviews,        Recreation,        Fishing, 
Swimming,  Documentation,  Water  quality,  Water 
pollution  sources,  Geology,  Data  collections. 
Identifiers:  'Stephenson  County  (111). 
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Field  02— WATER  CYCLE 
Group  2H — Lakes 


As  of  January  1,  1970,  there  were  118  impound- 
ments in  Stephenson  County,  Illinois,  with  a  total 
surface  area  of  228.6  acres.  The  9  streams  in  the 
county  have  a  total  surface  area  of  839.1  acres. 
This  is  a  combined  area  of  1 ,067.7  acres  of  water 
or  only  0.3  percent  of  the  total  surface  area  of  the 
county.  The  ponds  and  lakes  provide  largemouth 
bass  and  bluegill  fishing,  while  the  streams  provide 
fishing  for  smallmouth  bass  and  channel  catfish. 
The  Pecatonica  River  also  provides  occasional 
walleye  and  northern  pike  fishing.  The  surface 
waters  are  highly  fertile,  relatively  hard,  and  very 
productive.  Major  water  pollution  problems  are 
limited  to  domestic  and  industrial  pollution  in  the 
Pecatonica  River  and  in  localized  areas  of  several 
other  streams.  Water  usage  is  still  another  impor- 
tant parameter  of  water  quality;  camping  and 
stream  fishing  are  the  major  water-based  activities 
in  Stephenson  County.  (Woodard-USGS) 
W72-05867 


MOULTRIE      COUNTY      SURFACE      WATER 
RESOURCES, 

Illinois  Dept.  of  Conservation,  Springfield.  Div.  of 

Fisheries. 

R.  W.  Horner. 

Illinois  Division  of  Fisheries  Report,  July  1971.  47 

p,  16  fig,  5  tab.  Href. 

Descriptors:  'Surface  waters,  'Lakes,  'Streams, 
'Illinois,  'Reviews,  Recreation,  Fishing,  Boating, 
Swimming,  Water  quality.  Geology,  Water  pollu- 
tion sources.  Documentation,  Data  collections. 
Identifiers:  'Moultrie  County  (IU). 

The  total  water  impoundment  in  Moultrie  County, 
Illinois,  is  5,754.3  acres.  There  are  38.5  miles  of 
major  streams,  with  a  surface  area  of  1 19.8  acres. 
Of  the  total  impoundment  acreage,  97.2%  is  water 
for  public  use.  Organizations  own  another  0.4% 
and  2.4%  is  privately  owned.  A  water  inventory  of 
the  county  is  tabulated  including  a  breakdown  of 
size  and  ownership  categories  of  impoundments. 
The  most  important  lake  in  the  county  of  public 
recreation  is  Shelbyville  Reservoir  and  the  most 
important  stream  is  the  Kaskaskia  River.  Con- 
struction of  new  impoundments  occurs  at  the  rate 
of  8  to  10  per  year.  The  pH  of  surface  water  is  vari- 
able, but  stays  within  a  given  range  (7.6  to  9.0)  un- 
less the  body  of  water  is  polluted  by  some  acid  or 
alkali.  The  pH  of  impounded  water  sometimes 
tends  to  be  more  alkaline  than  that  of  flowing 
water,  due  to  the  activity  of  aquatic  weeds.  The 
Kaskaskia  River  has  suffered  repeated  fish  kills 
from  various  types  of  pollution.  Some  of  these 
have  been  due  to  oxygen  depletion  and  others  due 
to  chemicals  poisonous  to  fish  life.  (Woodard- 
USGS) 
W72-05868 


GREENE  COUNTY  SURFACE  WATER 
RESOURCES, 

Illinois  Dept.  of  Conservation.  Springfield.  Div.  of 

Fisheries. 

R.  Lockart. 

Illinois  Division  of  Fisheries  Report,  August  1971. 

44  p.  5  fig,  12  tab.  12ref. 

Descriptors:  'Surface  waters,  'Lakes.  'Streams. 
♦Reviews,  'Illinois,  Recreation.  Fishing, 
Swimming,  Boating,  Documentation.  Water  quali- 
ty. Silting,  Agricultural  chemicals.  Water  pollution 
sources.  Algae,  Geology,  Data  collections. 
Identifiers:  'Greene  County  (III). 

Greene  County,  Illinois,  has  a  total  surface  water 
inventory  of  1,136.0  acres  of  lakes  and  ponds  and 
494.70  acres  of  named  streams.  The  largest  single 
water  area  (58.8  acres)  in  Greene  County  is  Green- 
field City  Lake.  The  main  drainage  systems  are 
Apple  Creek  in  the  northern  part  of  the  county  and 
Macoupin  Creek  in  the  southern  part  of  the  coun- 
ty. Most  of  the  streams  in  Greene  County  are  slow 
moving.  The  two  exceptions  to  this  are  Hurricane 
Creek  and  Wolf  Run.  Flooding  on  all  streams  is  a 
yearly  occurrence  during  the  spring  rains.  Along 
the   Illinois    River   and   Apple   Creek   floodplain 


drainage  is  a  major  problem.  Many  canals  and 
ditches  have  been  constructed  in  these  two  areas. 
Siltation  occurs  in  all  of  the  slower  moving 
streams  and  is  the  main  source  of  water  pollution 
in  Greene  County.  The  impoundments  and  streams 
are  medium  hard  in  alkalinity.  The  hardness  ranges 
from  125  to  350  ppm.  pH  values  range  from  7.4  to 
8.0.  Most  of  the  lakes  and  ponds  contain  some  spe- 
cies of  sport  fish  such  as  largemouth  bass,  bluegill, 
channel  catfish,  and  bullheads.  (Woodard-USGS) 
W72-05869 


AQUATIC  PLANTS  FROM  MINNESOTA  PART 
1  -  CHEMICAL  SURVEY, 

Minnesota  Univ.,  Minneapolis.  Water  Resources 

Research  Center. 

For  primary  bibliographic  entry  see  Field  02K. 

W72-05877 
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AN  EXPERIMENTAL  INVESTIGATION  INTO 
THE  EFFECTS  OF  FLOODING  ON  THE  IX- 
ODID  TICK  BOOPHILUS  MICROPLUS 
(CANESTRINI), 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Indoorpoopilly  (Australia).  Div.  of 

Entomology. 

R.  W.  Sutherst. 

Oecologia.  6(3):  208-222.  1971.  IUus. 

Identifiers:       Boophilus-Microplus,       Dynamics, 

Flooding,  Ixodid,  Population,  Tick. 

The  effect  of  water  immersion  on  the  non-parasitic 
stages  of  B.  microplus  were  investigated  both 
under  laboratory  and  field  conditions.  Survival  of 
engorged  female  ticks  was  influenced  by  their  age 
and  the  temperature  of  the  water.  Eggs  and  larvae 
were  more  resistant  to  submersion  than  were  en- 
gorged females  and  their  survival  was  increased  at 
low  temperatures  and  in  water  with  high  02  con- 
tent. The  persistence  of  this  tick  in  areas  prone  to 
flooding  was  attributed  to  the  survival  of  parasitic 
stages  and  to  larvae  on  the  pasture.  Heavy  rains 
produce  favorable  pasture  conditions  for  tick 
reproduction  so  that  a  large  increase  in  population 
size  may  be  expected  to  follow  such  rain. --Copy- 
right 1971 ,  Biological  Abstracts,  Inc. 
W72-05279 


STUDIES  ON  MOISTURE  RELATIONSHIPS  OF 
SOME  AQUATIC  AND  TERRESTRIAL  ALGAE, 

Christ  Church  Coll. ,  Kanpur  (India). 
S.  Seth. 

Hydrobiologia.  37(2):  211-213.  1971.  nius. 
Identifiers:  Algae,  Aquatic,  Lyngbya-Arboricola, 
Moisture.    Oedogonium-Sp.    Relationships,    Ter- 
restrial, Vaucheria-Hamata. 

Significant  variations  among  aquatic  and  terrestri- 
al algae  (Lyngbya  arboricola,  Oedogonium  sp.  and 
Vaucheria  hamata)  in  moisture  and  hydration  per- 
centage were  observed.  Both  percentages  proved 
to  be  significantly  higher  in  the  aquatic  forms. -- 
Copyright  1971.  Biological  Abstracts,  Inc. 
W72-05362 


(  +  )-ABSCISIC  ACID  CONTENT  OF  SPINACH 
IN  RELATION  TO  PHOTOPERIOD  AND 
WATER  STRESS, 

Michigan  State  Univ.,  East  Lansing. 

For  primary  bibliographic  entry  see  Field  03F. 

W72-05364 


AN  ERROR  IN  THE  CALIBRATION  OF 
XYLEM-WATER  POTENTIAL  AGAINST  LEAF- 
-WATER  POTENTIAL, 

Monash  Univ.,  Clayton  (Australia).  Dept.  of 
Botany. 

D.  W.  West,  and  D.  F.  Gaff. 
J  Exp  Bot.  22  (71 ):  342-346.  1971 .  Illus. 
Identifiers:  Apparatus,  Calibration.  Chamber.  Er- 
ror. Leaf.  Potential,  Pressure.  Stress.  Xylem. 


An  error  occurs  in  the  calibration  of  xylem  pre: 
sure  potential  against  leaf-water  potential  whe 
the  calibration  is  made  using  plant  material  j 
which  the  water  stress  has  been  induced  artif 
daily  after  excision.  The  imposition  of  wat< 
stress  after  excision  affects  the  xylem  pressui 
potential  determination  more  than  it  affects  lea 
water  potential:  consequently  the  relationshi 
between  these  2  indices  of  water  stress  is  altera 
Care  should  be  exercised  to  ensure  that  identic: 
procedures  are  adopted  during  xylem  pressui 
potential  vs  leaf-water  potential  calibrations  an 
during  subsequent  field  measurements  of  xylei 
pressure  potential  with  the  pressure-chamber  a| 
paratus.-Copyright  1971,  Biological  Abstract! 
Inc. 
W72-05367 


EFFECT  OF  ENVIRONMENT  ON  THE  ACTIV 
TY  OF  DIPHENAM1D, 

Cornell  Univ.,  Ithaca,  NY.  Dept.  of  Vegetabl 

Crops. 

For  primary  bibliographic  entry  see  Field  02F. 

W72-05370 


EFFECT  OF  SOIL  FUMIGATION  AND  6  SOI 
WATER  REGIMES  ON  MINERAL  CONTEN 
OF  CARROTS, 

Department    of    Agriculture,    Agassiz    (Britis 

Columbia).  Research  Station. 

For  primary  bibliographic  entry  see  Field  03F. 

W72-05386 


THE  DIFFERENTIATION  OF  THE  AW 
PHIPODA  IN  RELATION  TO  THE  GEOLOG1 
CAL  CHANGES  AND  THE  DEVELOPMENT  0 
THE  MODERN  DANUBE  HYDROLOGICA 
SYSTEM  IN  EASTERN  SERBIA, 
Belgrade  Univ.  (Yugoslavia).  Zoology  Inst. 
M.  A.  Pljakic. 

ZZoolSystEvolution-Forsch.9(2):  156-158.  197! 
English  summary. 

Identifiers:  Amphipoda,  Danube,  Developmem 
Differentiation,  Eastern,  Geological,  Hydrolog 
cal,  Karslificalion,  Niphargus.  Relation.  Serbi; 
Yugoslavia. 

Eastern  Serbia  was  covered  during  the  Miocene  b 
the  Sarmatian  Sea.  Therefore,  the  fauna  of  An 
phipoda  contains  such  elements  which  today  ar 
widely  distributed  in  the  Ponto-Caspian  zone.  A 
the  result  of  regression  of  the  Sarmatian  Sea  th 
Danube  came  into  existence.  Only  those  element 
of  the  rich  Ponto-Caspian  fauna  which  were  abl 
to  adapt  themselves  to  the  new  conditions  c 
strongly  running  water  survived.  Tributaries  o 
the  right  side  of  the  Danube  changed  their  lengt 
repeatedly.  Elements  of  the  old  warm  and  col 
loving  Balkanian  fresh  water  fauna  invaded  thes 
tributaries,  e.g.  2  spp.  of  the  subgenus  Rivulogatr 
marus.  As  the  result  of  karstification  of  the  regk) 
in  question  stepwisely  subterranean  rivers  wer 
formed.  Representatives  of  the  cavernicolou 
genus  Niphargus  show  differentiation  on  tb 
specific  or  subspecific  level  horizontally  as  well  a 
vertically. --Copyright  1971.  Biological  Abstract; 
Inc. 
W72-05389 


EMERGENCE  PATTERNS  OF  SOME  PLECOf 
TERA  IN  TWO  MOUNTAIN  STREAMS  IN  Al 
BERTA, 

D.  S.  Radford,  and  R.  Hartland-Rowe 
Can  J  Zool.  49  (5):  657-662.  1971.  IUus. 
Identifiers:  Alberta,  Canada.  Emergence.  Mour 
tain.  Patterns,  Photoperiod.  Plecoptera.  Streams 
Temperature. 

The  seasonal  distribution  of  Plecoptera  in  2  mour 
tain  streams  in  Alberta  (Canada)  is  presented  an 
compared  with  emergence  patterns  in  th 
northwestern  USA  and  southern  British  Columbia 
Differences  between  the  emergence  periods  in  ou 
study  are  attributed  to  differences  in  the  amour 
of  heat  the  streams  accumulated.  Some  generc 
aspects  of  the  emergence  pattern  peculiar  to  th 
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egion,  and  its  relation  to  the  interaction  between 
ihotoperiods      and      water      temperature      are 
iscussed. -Copyright  1971,  Biological  Abstracts, 
nc. 
V72-05390 


[YDROMEDUSAE  MITROCOMELLA 

OLYDIADEMATA  AND  M.  CRUCIATA  AS  IN- 
HCATORS  OF  BOREAL  AND  ARCTIC 
WATERS, 

loscow  State  Univ.  (USSR). 

or  primary  bibliographic  entry  see  Field  02C. 

/72-05391 


FFECTS  OF  SOME  EXTERNAL  BIOTIC  FAC- 
ORS  UPON  THE  JUVENILE  GROWTH  OF 
WO  POECILIDAE, 

cole   National   Superieure   Agronomique,   Tou- 

luse  (France). 

.  Quillier. 

nn  Hydrobiol.  1  (1):  55-72.  1970.  Illus.  English 

■Hilary. 

ientifiers:    Biotic,   External,   Gambusia-Af finis, 

rowth,  Inhibition,  Juvenile,  Poecilia-Reticulata, 

oecilidae.  Self,  Stimulation. 

lechanisms  controlling  growth  rate  other  than 
>od,  such  as  self-inhibition  and  self-stimulation 
i  observed  in  Gambusia  affinis  and  Poecilia 
:ticulata,  are  discussed— Copyright  1971,  Biologi- 
il  Abstracts,  Inc. 
'72-05395 


HE  EFFECT  OF  DRY  CRUSHING  AND  WET 
UDDLING  TREATMENTS  ON  THE  PHYSICAL 
ROPERTIES  WILTING  POINT  AND  ROOT 
ROWTH  IN  A  SANDY  LOAM  AND  A  SILTY 
LAY  SOIL, 

airo  Univ.  (Egypt).  Faculty  of  Agriculture, 
or  primary  bibliographic  entry  see  Field  02G. 
/72-05402 


HE     OCCURRENCE      OF      ETHYLENE      IN 
NAEROBIC  SOIL, 

gricultural    Research    Council,    Wantage    (En- 
land).  Letcome  Lab. 

or  primary  bibliographic  entry  see  Field  02G. 
/72-05488 


ZONE  RESISTANCE  IN  TOBACCO  PLANTS: 
POSSIBLE    RELATIONSHIP    TO     WATER 
ALANCE, 

alifornia     Univ.,     Riverside.     Dept.     of     Life 

ciences. 

win  P.  Ting,  and  W.  M.  Dugger. 

tmos  Environ.  5  (3):  147-150.  1971.  Illus. 

ientifiers:  Air,  Balance,  Carbohydrate,  Ozone, 

lants,     Pollutant,      Relationship,      Resistance, 

obacco-D. 

he  tobacco  cultivars  Bel-W3  (ozone  sensitive) 
iffer  in  general  water  balance.  A  significantly 
nail  root  system  of  Bel-B  results  in  slower  rates 
f  water  transport  to  aerial  parts  such  that  in  light 
af  resistances  to  water  vapor  transfer  are  higher 
nd  leaf  water  potentials  are  lower  in  Bel-B  than  in 
el-W3.  The  known  relationship  between  soluble 
irbohydrate  content,  ozone  sensitivity,  and  low 
ater  potential  suggests  a  possible  basis  for  ozone 
distance  in  Bel-B.  These  observations  may  be 
nportant  in  the  selection  of  economically  impor- 
mt  plants. -Copyright  1971,  Biological  Abstracts, 
ic. 
'72-05534 


FRESH-WATER     ARCHIANNELID     FROM 
HE  COLORADO  ROCKY  MOUNTAINS, 

olorado  Univ.,  Boulder.  Div.  of  Environmental 

iology. 

obert  W.  Pennak. 

ransAmMicroscSoc.90(3):  372-375.  1971. 

Ientifiers:  Archiannelid,  Colorado,  Fresh,  New, 

ecord,  Rocky  Mountains. 


The  archiannelid  Troglochaetus  beranecki  is  re- 
ported from  the  interstitial  water  of  gravel  sub- 
strates in  Colorado  mountain  streams.  It  was 
previously  known  only  from  central  Europe. 
Evidence  shows  that  it  is  an  archaic  species  with 
very  slow  geographical  spread. -Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-05557 


OSMOREGULATORY  CAPABILITY  IN  JU- 
VENILE SOCKEYE  SALMON  (ONCOR- 
HYNCHUS  NERKA), 

National   Marine   Fisheries   Service,   Auke   Bay, 

Alaska.  Biological  Lab. 

Jack  E.  Bailey. 

CanJZool.  49  (6):  841-845.  1971. 

Identifiers:      Capability,      Oncorhynchus-Nerka, 

Regulatory,        Salinity,        Salmon,        Sockeye, 

Tolerance. 

The  osmoregulatory  capability  of  O.  nerka  emb- 
ryos and  fry  was  tested  at  weekly  intervals  by  ex- 
posing them  for  5  days  to  seawater  with  a  salinity 
of  29%.  Juveniles  that  survived  the  5-day  test  were 
considered  to  be  euryhaline.  The  fry  acquired  a 
salinity  tolerance  in  March  1968  when  they  were 
64  days  old  and  less  than  35-40  mm  long.  The  ju- 
venile salmon  retained  the  ability  to  survive  direct 
transfer  to  seawater  during  the  12-mo  period  fol- 
lowing March  1968.-Copyright  1971,  Biological 
Abstracts,  Inc. 
W72-05595 


STUDIES  ON  THE  BIOLOGY  OF  SOME 
FRESHWATER  FISHES.  PART  VI.  MYSTUS 
CAVASIUS  (HAM.), 

National  Inst,  of  Oceanography,  Panajim  (India). 
V.  S.  Bhatt. 

Hydrobiologia.  38(2):  289-302.  1971.  Illus. 
Identifiers:     Biology,     Feeding,    Fishes,    Fresh, 
Mystus-Cavasius,  Rate,  Seasonal,  Spawning. 

The  biology  of  a  freshwater  fish,  M.  cavasius  with 
particular  reference  to  its  length  frequency,  breed- 
ing and  food  are  described.  Length  frequency  dis- 
tribution gave  an  indication  of  4  modes  during  the 
quarter,  July-Sept.  Both  sexes  attain  maturity 
when  they  are  approximately  10  cm  long.  Females 
grow  larger  than  the  males  and  are  more  abundant 
in  the  population.  The  spawning  of  this  fish  seems 
to  take  place  during  Aug.  and  Sept.  Maturing  ova- 
ries of  females  show  only  1  batch  of  eggs  which  is 
probably  shed  in  a  single  spawning  act.  The  condi- 
tion factor  of  the  fish  has  no  correlation  either 
with  the  seasonal  changes  in  maturity  or  with  the 
feeding  rhythm.  The  fish  has  an  omnivorous  habit 
and  consumes  all  types  of  food  available  in  the 
habitat.  The  feeding  is  high  during  the  monsoon 
and  winter  months  and  low  during  the  summer 
months. -Copyright  1971 ,  Biological  Abstracts, 
Inc. 
W72-05598 


FECUNDITY  OF  ATLANTIC  SALMON  (SALMO 
SALAR)  FROM  TWO  MAINE  RIVERS, 

Maine  Univ.,  Bangor.  Atlantic  Sea  Run  Salmon 

Commission. 

E.  T.  Baum,  and  A.  L.  Meister. 

J  Fish  Res  Bd  Can.  28  (5):  764-767.  1971 . 

Identifiers:  Atlantic,  Deposition,  Egg,  Fecundity, 

Maine,  Rivers,  Salmo-Salar,  Salmon. 

Estimates  of  numbers  of  eggs  in  164  hatchery- 
spawned  Atlantic  salmon  (Salmo  salar)  from  2 
Maine  rivers  ranged  from  3528  to  18,847,  and  egg 
number  per  pound  of  total  body  weight  from  523  to 
1385.  Sample  autopsies  of  10  salmon  revealed  that 
artificial  spawning  removed  an  average  of  more 
than  97%  of  the  eggs  in  the  body  cavity.  There  was 
no  significant  difference  between  von  Bayer  and 
displacement  estimates  of  fecundity.  Valid  esti- 
mates of  the  potential  egg  deposition  of  Atlantic 
salmon  runs  in  the  two  Maine  rivers  can  be  made 
using  routinely  collected  trapping  data  and  the 
regression  formulae  based  on  fish  length  resulting 
from  this  study.  Salmon  that  spent  2  yr  at  sea  be- 
fore spawning  contained  lower  total  numbers  of 


eggs  but  appeared  to  have  a  higher  rate  of  fecundi- 
ty than  older  fish.  Factors  governing  egg  size  could 
not  be  isolated.  Loss  in  body  weight  during 
spawning  is  discussed.— Copyright  1971 ,  Biological 
Abstracts,  Inc. 
W72-05615 


AIR  CONTAINING  NITROGEN-15  AMMONIA: 
FOLIAR  ABSORPTION  BY  CORN  SEEDLINGS, 

Agricultural  Research  Service,  Fort  Collins,  Colo. 
Soil  and  Water  Conservation  Research  Div. 
For  primary  bibliographic  entry  see  Field  05B. 

W72-05657 


THE  REPRODUCTIVE  BIOLOGY  OF  THE  SIL- 
VERJAW  MINNOW  ERICYMBA  BUCCATA 
COPE  IN  KENTUCKY, 

Western  Kentucky  Univ.,  Bowling  Green.  Dept. 
of  Biology. 
Robert  D.  Hoyt. 

Trans  Am  Fish  Soc.  100  (3):  510-519.  1971 .  Illus. 
Identifiers:     Age,     Biology,     Ericymba-Buccata, 
Kentucky,  Minnow,  Period,  Reproductive,  Silver- 
jaw,  Spawning. 

The  spawning  period  of  the  silverjaw  minnow  of 
Plum  Creek  in  Shelby,  Bullitt,  and  Spencer  coun- 
ties, Kentucky,  extended  from  March  through 
June,  with  the  greatest  spawning  activity  in  April. 
Females  of  Age  Group  I  had  fewer  primary  ova 
with  greater  diameters  than  females  of  Age 
Groups  II  and  III,  which  had  successively  more 
ova  of  smaller  diameter.  There  was  no  correlation 
between  diameter  of  ova  and  total  length  of  female 
silverjaw  minnows,  but  a  high  coefficient  of  cor- 
relation existed  between  number  of  ova  and  total 
length.  The  average  number  of  mature  ova  was  748 
and  the  average  diameter  was  0.75  mm.  Spawning 
activity  of  fish  in  Pope  Lick  Creek,  Jefferson 
County,  Kentucky,  in  1966,  corresponded  closely 
to  that  of  fish  in  Plum  Creek  in  1968.  Females  of 
Age  Group  II  formed  the  most  important  breeding 
class  in  Plum  Creek,  while  females  of  Age  Group  I 
were  most  important  in  Pope  Lick  Creek.  Num- 
bers of  males  and  females  taken  from  Plum  Creek 
were  comparable. -Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-05686 


ON  SOLVING  THE  NON-LINEAR  DIFFUSION 
EQUATION  FOR  THE  RADIAL  FLOW  OF 
WATER  TO  ROOTS, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Canberra  (Australia).  Div.  of  Land 

Research. 

For  primary  bibliographic  entry  see  Field  02G. 

W72-05707 


FUNGAL  GROWTH  RESPONSES  TO  OSMOTIC 
AS  COMPARED  TO  MATRIC  WATER  POTEN- 
TIAL, 

Wisconsin  Univ.,  Madison. 

A.  A.  Adebayo,  and  R.  F.  Harris. 

Soil  Sci  Am  Proc.  35  (3):  465-469.  1971.  Illus. 

Identifiers:   Alternaria-Tenuis,   Fungal,   Growth, 

Matric,    Moisture,    Osmotic,    Phytophthora-Cin- 

namomi,  Potential,  Retention,  Soil,  Water. 

The  osmotic  and  matric  water  potential  charac- 
teristics of  Phytophthora  cinnamomi  and  Alter- 
naria  tenuis,  fungi  of  widely  different  tolerance  to 
water  stress,  were  evaluated  using  agar  media  of 
varying  nutritional  status  and  3  texturally  different 
soils.  The  water  potential  of  the  agar  media  was 
controlled  osmotically  with  KC1  or  sucrose.  For 
the  osmotic  soil  system,  soil  water  content  was 
maintained  approximately  constant  and  the 
desired  water  potential  range  was  achieved  by  ad- 
ding KC1  solutions  of  different  concentrations  to 
air-dry  soil  samples  at  a  level  equivalent  to  the 
water  content  of  the  field  moist  soils;  for  the 
matric  system,  decreases  in  water  potential  were 
achieved  by  adding  decreasing  volumes  of  water 
to  air-dry  soil  according  to  the  moisture  retention 
characteristics  of  the  soils.  Fungal  growth  was 
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determined  by  measuring  changes  in  colony 
diameter  with  time.  Osmotic  water  potentials  for 
optimum  fungal  growth  in  agar  and  soil  systems 
were  similar  to  the  water  potentials  for  optimum 
growth  in  soils  of  matric-controlled  water  poten- 
tial. However,  with  decreasing  water  potential 
both  fungi  were  much  less  tolerant  to  matric  than 
to  osmotic  stress,  emphasizing  that  fungal 
response  to  decreasing  soil  water  cannot  be  ex- 
plained solely  on  a  water  potential  basis,  but  must 
include  consideration  also  of  changes  in  other 
water-related  soil  properties  such  as  solute  trans- 
port. Fungal  responses  to  matric  and  osmotic 
water  potential  differences  were  not  related  to  soil 
texture.  From  a  practical  standpoint,  the  matric 
potentials  at  which  growth  extinction  occurred 
were  numerically  1/2-2/3  of  the  corresponding 
osmotic  potentials  at  which  growth  ceased.  If  this 
relationship  holds  for  other  fungi  and  other  soils, 
fungal  growth  responses  to  water  potential  ob- 
tained using  simple  agar  systems  of  osmotic-con- 
trolled water  potential  should  provide  useful  ap- 
proximations of  the  matric  water  potential  rela- 
tions of  fungi  in  soil,  thereby  facilitating  prediction 
of  the  maximum  soil  water  potential  range  within 
which  specific  fungi  may  develop  competitively  in 
natural  soils. --Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-05717 


OBSERVATIONS  ON  THE  INGOLFIELLIDaE 
(AMPHIPOD  CRUSTACEANS)  OF  GREECE,  (IN 
FRENCH), 

Centre  Nationale  de  la  Recherche  Scientifique, 

Moulis  (France).  Laboratoire  Souterrain. 

Claude  Bou. 

Biol  GaUo-Hellen.  3  (1):  57-70.  1970.  Illus.  Maps. 

English  summary. 

Identifiers:  Amphipod,  Crustaceans,  Greece,  In- 

golfiella-Petkovskii,  Ingolfiellidae,  New  record. 

The  interstitial  Amphipoda  Ingolfiella  petkovskii, 
discovered  on  the  subterranean  sheets  of  fresh 
water  near  the  sea  at  Keramou  (Euboea)  is  a  new 
record  for  Greece.  A  rich  stocking  of  hypogeous 
Crustacea  was  revealed  by  prospecting  the  under- 
flow of  different  rivers  in  Etolia  and  Peloponnesus 
by  pumping.-Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-05728 


EFFECT  OF  THE  CONCENTRATION  OF 
FODDER  ORGANISMS  ON  THE  INTENSITY  OF 
THEIR  USE  BY  FISH  LARVAE,  (IN  RUSSIAN), 

Akademiya      Nauk      URSR,       Kiev.      Instytut 

Hidrobiologii. 

O.  I.  Kudrinskaya. 

Gidrobiol  Zh.  6  (5):  75-79.  1970.  nius. 

Identifiers:     Bosmina-Longirostris,     Brachionus- 

Caliciflorus,       Bream,       Carp,       Concentration, 

Cyclops-Vicinus,      Fish,      Fodder,      Intensity, 

Keratella,         Larvae,         Organisms,         Perch, 

Polyphemus-Pediculus,  Roach. 

Larvae  of  perch,  bream,  roach  and  carp  were  stu- 
died. The  index  of  food  use  for  given  concentra- 
tions of  zooplankton  including  Polyphemus 
pediculus,  Bosmina  longirostris,  Cyclops  vicinus, 
Keratella,  Brachionus  caliciflorus  and  others,  was 
computed.  With  increases  in  the  concentration  of 
zooplankton,  its  use  by  the  larvae  increased  to 
some  extent.  The  relationship  between  the  concen- 
tration of  zooplankton  and  its  use  was  not 
represented  by  a  straight  line.  In  larvae  in  the  early 
stages  of  development  satiation  in  1  feeding  oc- 
curred at  high  concentrations  of  zooplankton. 
With  the  computed  indices  the  real  index  of  food 
usage  can  be  computed  from  the  concentration  of 
zooplankton. --Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-05733 


RESULTS    OF    COMPARATIVE    STUDIES    OF 
THE     ACCUMULATION     AND     DECOMPOSI- 
TION   OF    THE    BIOMASS    OF    PLANTS    IN 
MOUNTAIN  CHERNOZEMS,  (IN  RUSSIAN), 
A.  K.  Khtryan,  and  M.  A.  Vartanyan. 


Izv  S-Kh  Nauk.  1.  47-54.  1968. 
Identifiers:  Accumulation,  Biomass,  Chernozems, 
Comparative,   Decomposition,  Grass-M,   Herbs, 
Legume-D,  Mixed,  Moisture,  Mountain,  Plants. 
Soil,  Wheat-M. 

The  accumulation  of  biomass  increased  from  cher- 
nozems with  low  moisture  content  of  those  with 
high  moisture  content.  Decomposition  intensified 
in  the  same  direction,  in  parallel  with  the  increase 
in  the  hydrothermic  factor.  The  plants  formed  the 
following  series  with  respect  to  the  decomposition 
rate  of  biomass  (series):  mixed  herbs  >  legumes  > 
natural  grasses  >  winter  wheat.-Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-05810 

2J.  Erosion  and  Sedimentation 


SYSTEM    AND   METHOD   FOR   PREVENTING 
EROSION, 

For  primary  bibliographic  entry  see  Field  04D. 
W72-05316 


CHANNEL  PROCESSES  DURING  DrVERSION 
OF  STREAMFLOW  (RUSLOVYYE  PROTSESSY 
PRI  PEREBROSKE  STOKA), 

For  primary  bibliographic  entry  see  Field  08B. 
W72-05357 


CHEMICAL     RESOURCES     OF     SEAS     AND 
OCEANS  (KHIM1CHESKIYE  RESURSY 

MOREY  I  OKEANOV). 

Akademiya      Nauk      SSSR,      Moscow.      Oke- 

anograficheskaya  Komissiya. 

For  primary  bibliographic  entry  see  Field  02K. 

W72-05499 


CONNATE-WATER  SOLUTIONS  OF  THE  BAL- 
TIC SEA  AND  GULF  OF  RIGA  (GRUNTOVYYE 
RASTVORY  BALTIYSKOGO  MORYA  I  RIZH- 
SKOGO  ZALIVA), 

Ail-Union  Research  Inst,  of  Marine  Fisheries  and 

Oceanography,  Moscow  (USSR). 

For  primary  bibliographic  entry  see  Field  02K. 

W72-05500 


COMPARATrVE  GEOCHEMICAL  DESCRIP- 
TION OF  ORGANIC  MATTER  IN  RECENT 
SEDIMENTS  OF  WESTERN  AND  EASTERN 
SLOPES  OF  THE  SOUTHERN  CASPIAN  BASIN 
(SRAVNITEL'NAYA  GEOKHUVUCESKAYA 

KHARAKTERISTIKA  ORGAMCHESKOGO 

VESHCHESTVA  SOVREMENNYKH  OSADKOV 
ZAPADNOGO    I    VOSTOCHNOGO    SKLONOV 
YUZHNO-KASPIYSKOY  VPADINY), 
Azerbaidzhanskii  Nauchno-Issledovatelsii  Institut 
po  Dobyche  Nefti,  Baku  (USSR). 
For  primary  bibliographic  entry  see  Field  02K. 
W72-05507 


COMPOSITION  OF  ORGANIC  MATTER  IN 
BOTTOM  SEDIMENTS  OF  THE  BLACK  SEA 
(OSOBENNOSTI  SOSTAVA  OR- 

GANICHESKOGO  VESHCHESTVA  GLU- 
BOKOVODNYKH  OSADKOV  CHERNOGO 
MORYA), 

Moscow  State  Univ.  (USSR). 
V.  N.  Florovskaya,  and  Yu.  N.  Gurskiy. 
In:    Khimicheskiye    resursy    morey    i    okeanov; 
Nauka',  Moscow,  p  226-236,  1970.  2  fig.  4  tab,  21 
ref. 

Descriptors:  'Sedimentation,  'Bottom  sediments, 
•Organic  matter,  'Water  chemistry,  'Chemical 
analysis.  Bituminous  materials.  Asphalt,  Oil.  Car- 
bon, Humus,  Deep  water.  Cores. 
Identifiers:  'USSR.  'Black  Sea,  'Hydrocarbons, 
'Bitumen,  Sapropel.  Asphaltite.  Asphaltenes, 
Perylene,  Luminescence. 

Composition  and  distribution  of  organic  matter 
were  determined  in  25  cores  of  bottom  sediments 


collected  from  the  central  and  northern  parts  c 
the  Black  Sea  in  1963-64.  Maximum  content  of  o: 
ganic  matter  was  confined  to  sapropel  interlayei 
of  the  ancient  marine  sediments.  Content  of  bin 
mens,  humic  substances,  and  organic  carbon  in  tt 
sediments  was  6.5%,  11%,  and  22.5%,  respectivi 
ly.  The  presence  of  high-molecular,  long-chain  o: 
ygen  compounds  of  the  acids  group  and  of  high! 
condensed  aromatic  hydrocarbons  (perylene  ar 
1.12-benzperylene)  was  established.  Microscop 
studies  revealed  carbonaceous  substances  resen 
bling  kerite,  asphaltite,  and  petroleum  in  cracl 
crosscutting  the  kerite  and  asphaltite.  Abiogen 
carbonaceous  substances,  epigenetic  in  relation  I 
their  enclosing  sediments,  may  be  formed  alor 
with  bituminous  substances  of  syngenetic  sed 
ments  composed  of  biogenic  organic  matter  (S< 
also  W72-05499)  (Josefson-USGS) 
W72-05508 


VERTICAL  DISTRIBUTION  0 

PHOTOSYNTHETIC  PIGMENTS  AND  TH 
PENETRATION  OF  LIGHT  IN  MARINE  SED 
MENTS, 

Copenhagen  Univ.,  Helsingoer  (Denmark).  Marii 

Biological  Lab. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-05619 


REPRESENTATION  OF  BED  CONFIGIR, 
TIONS  IN  DEPTH-VELOCrTY-SIZE  DL 
GRAMS, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  i 

Earth  and  Planetary  Sciences. 

J.  B.  Southard. 

Journal  of  Sedimentary  Petrology,  Vol  41 .  No  4, 

903-915.  December  1971.  5  fig,  2  tab,  42  ref.  ON 

Contract  Nonr  1841  (74). 

Descriptors:  'Sediment  transport,  *Chann 
morphology,  'Sedimentary  structures.  Dune 
Ripple  marks.  Particle  size.  Velocity,  Densit 
Open  channel  flow,  Alluvial  channels,  Turbule 
flow,  Sedimentation. 

Depth  and  mean  velocity  can  be  used  to  chara 
terize  bed  configurations  in  uniform  open-chann 
flow  over  a  loose  sediment  bed.  A  three-dime 
sional  diagram,  with  dimensionless  measures 
depth,  mean  velocity,  and  sediment  size  (or  the 
three  variables  themselves)  as  coordinates,  ha 
the  property  of  one-to-one  corresponded 
between  possible  bed  configurations  and  points 
the  diagram,  thus  eliminating  overlapping  of  fiel 
in  diagrams  involving  bed  shear  stress.  The  di 
gram  is  most  readily  visualized  by  means  of  dept 
velocity  sections  for  a  series  of  sediment  siz( 
Depth-velocity  diagrams  plotted  for  five  sedime 
sizes  ranging  from  fine  sand  to  very  coarse  sai 
show  contiguous  but  nonoverlapping  fields  forri 
pies,  dunes,  transition,  and  flat  bed  (in  the  fin 
sands)  and  lower  flat  bed,  dunes,  transition,  ai 
upper  flat  bed  (in  coarser  sands),  with  increasi 
mean  velocity;  field  boundaries  are  almost  paral 
to  the  depth  axis  or  slightly  inclined.  Each  of  the 
fields  is  truncated  by  a  field  for  standing  wav 
and  antidunes  at  smaller  depth  or  higher  velocii 
The  dune  field,  which  lies  between  the  fields  f 
ripples  and  flat  bed  in  the  fine  to  medium  sa 
range  wedges  out  with  decreasing  sediment  size 
about  0.08  mm;  in  finer  sediments,  ripples  ps 
directly  into  a  flat  bed.  If  the  densities  of  fluid  a 
sediment  are  varied,  then  there  is  a  differe 
depth-velocity-size  diagram  for  each  ratio  of  se< 
ment  density  to  fluid  densitv.  (Knapp-USGS) 
W72-05622 


LABORATORY    STUDY    OF   TRANSPORT  ( 

FLNE  SAND. 

Agricultural    Research    Service,    Oxford,    Mi 

Sedimentation  Lab. 

J.  C.  Willis,  N.  L.  Coleman,  and  W.  M.  Ellis. 

Journal   of   the   Hydraulics   Division.    Americ 

Society  of  Civil  Engineers,  Vol  98.  No  HY3,  Par. 

8765,  p  489-501.  March  1972.  4  fig.  1  tab.  10  n 

append. 
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Descriptors:  'Sediment  transport,  'Hydraulic 
models.  Particle  size,  Channel  morphology.  Sedi- 
mentary structures,  Sedimentation,  Sands, 
Hydraulic  similitude,  Sediment  load. 

The  relationships  between  the  transport  of  fine 
sand  and  the  flow  variables  were  studied  in  labora- 
tory tests.  Data  were  collected  in  105  experiments 
with  sand  bed  material  having  a  median  sieve 
diameter  of  0.1mm  in  a  100-ft  (30.48m)-long  by  4-ft 
(1.22m)-wide  recirculating  flume.  The  concentra- 
tion of  the  transported  material  depends  in  a  rather 
complex,  but  consistent  way  on  the  basic  flow 
variables.  A  graphical  relationship  between  the 
concentration  and  the  flow  discharge  per  unit  of 
channel  width  defines  consistent  curves  of  equal 
depth  and  readily  delineates  the  various  bed  form 
regimes.  A  similitude  analysis  of  published  trans- 
port data  for  coarser  sands  suggests  a  single  curve 
for  concentration  versus  Froude  number  for  each 
median  sediment  size.  Separate  curves  of  concen- 
tration versus  Froude  number  were  calculated  for 
Ihe  different  bed  form  regimes.  At  depths  less  than 
or  equal  to  0.7  ft  (0.21m)  there  is  a  continuous  rela- 
tionship like  that  for  coarser  sands;  at  deeper 
depths  an  extended  plane  bed  curve  segment  was 
found.  (Knapp-USGS) 
W72-05626 


PORE  FLUIDS  OF  RECENT  MARINE  SEDI- 
MENTS: II.  ANOXIC  SEDIMENTS  OF  35  DEG 
TO  45  DEG  N,  GIBRALTAR  TO  MID-ATLA- 
NTIC RIDGE, 

University  of  Southern  California,  Los  Angeles. 

Dept.  of  Geology. 

For  primary  bibliographic  entry  see  Field  02K. 

W72-05627 


FEATURES  OF  COARSE-GRAINED,  HIGH-CO- 
NCENTRATION       FLUIDS        AND        THEIR 

DEPOSITS, 

California  Univ.,  Santa  Barbara. 

R.V.Fisher. 

Journal  of  Sedimentary  Petrology,  Vol  41 ,  No  4,  p 

916-927,  December  1971 .  10  fig,  46  ref. 

Descriptors:  'Sediment  transport,  'Rheology, 
•Landslides,  'Mudflows,  Movement,  Mass  wast- 
ing. Mud,  Particle  size,  Density,  Viscosity, 
Plasticity,  Non-Newtonian  flow. 

Field,  laboratory,  and  theoretical  investigations 
were  made  of  fluids  with  very  high  concentrations 
of  solid  particles  in  water  (up  to  90%).  They  ex- 
hibit the  property  of  strength,  have  high  apparent 
viscosities  which  vary  with  velocity,  have  high 
bulk  densities,  and  flow  in  laminar  fashion  or  with 
greatly  reduced  turbulence.  Debris  flows  deposit 
debris  which  is  poorly  sorted,  has  an  unsupported 
framework,  may  contain  elongate  fragments 
which  are  roughly  aligned  parallel  to  bedding,  and 
may  show  inverse  grading.  On  low  slopes,  debris 
flow  deposits  commonly  overlie  easily  eroded 
materials  with  little  or  no  features  of  erosion.  Sub- 
aqueous deposits  in  the  geologic  record  which 
show  these  or  somewhat  similar  features  were 
probably  emplaced  as  highly  concentrated  disper- 
sions. (Knapp-USGS) 
W72-05628 


SUBAERIAL  LEACHING  IN  THE  LIMESTONES 
OF  THE  BOWAN  PARK  GROUP  (ORDOVI- 
CIAN)  OF  CENTRAL  WESTERN  NEW  SOUTH 
WALES, 

Sydney  Univ.  (Australia).  Dept.  of  Geology  and 

Geophysics. 

V.  Semeniuk. 

Journal  of  Sedimentary  Petrology,  Vol  41 ,  No  4,  p 

939-950,  December  1971.  9  fig,  30  ref. 

Descriptors:  'Diagenesis,  'Limestones, 

•Leaching,  Sedimentation,  Mineralogy,  Calcium 
carbonate,  Carbonates,  Carbonate  rocks,  Erosion. 
Identifiers:  Australia. 

Diagenelic  leaching  in  the  limestones  of  the 
Bowan    Park    Group    (Ordovician)    of    Australia 


selectively  dissolved  fossils,  producing  various 
types  of  fossil  molds  and  possibly  some  cavities. 
The  solution  of  limestone  and  the  subsequent 
filling  of  cavities  with  sparry  calcite,  diagenetic 
silt,  pellets,  sand-sized  grains,  and  marine  sedi- 
ment altered  the  original  fabric  to  one  of  the  fol- 
lowing: (1)  fossil  casts  in  limestone,  (2)  intercon- 
necting spar-filled  vugs  in  limestone,  (3)  mottled 
limestone,  or  4  ()  Stromatactis  limestone.  In 
general,  the  most  common  occurrence  of  solution 
effects  is  just  beneath  erosional  surfaces,  and  is 
inferred  to  result  from  subaerial  exposure.  (K- 
napp-USGS) 
W72-05629 


CHEMICAL  WEATHERING  TN  A  SUBTROPI- 
CAL IGNEOUS  TERRAIN,  RIO  AMECA,  MEX- 
ICO, 

Scripps  Institution  of  Oceanography,  La  Jolla, 

Calif.  Geological  Research  Div. 

For  primary  bibliographic  entry  see  Field  02K. 

W72-05630 


SIZE    MODES    IN    BIOGENIC     CARBONATE 
SEDIMENT,  SOUTHEASTERN  ALASKA, 

Alaska  Univ.,  College.  Inst,  of  Marine  Science; 
and  Alaska  Univ.,  College.  Dept.  of  Geology. 
C.  M.  Hoskin,  and  R.  V.  Nelson,  Jr. 
Journal  of  Sedimentary  Petrology,  Vol  41 ,  No  4,  p 
1026-1037,  December  1971.  8  fig,  1  tab,  27  ref. 
ACS,  Petroleum  Res  Fund  Grant  PRF  4379-AC2. 

Descriptors:  'Sedimentation,  'Particle  size,  'Ero- 
sion,  'Carbonate  rocks,   'Alaska,   Scour,   Sedi- 
ments, Sands,  Beaches,  Gravels. 
Identifiers:  Carbonate  sands. 

Living  communities  of  intertidal  encrusting  barna- 
cles and  submarine  infaunal  pelecypods  supply 
skeletons  to  presently  accumulating  carbonate 
sediment  in  Sitka  Sound,  Alaska.  Fragmentation 
of  these  barnacles  and  mollusks  produces  a  con- 
tinuous spectrum  of  particles  between  12  and  0.1 
mm.  Size  modes  are  weak  and  diffuse  in  the  zone 
of  grinding,  but  size  modes  are  sharp  and  well 
developed  in  accumulated  carbonate  sediment  of 
inner  bays  and  beaches.  Matching  size-frequency 
distributions  for  biogenic  carbonate  and  detrital 
silicate  fractions  of  the  same  sample  suggest  size 
modes  are  the  result  of  selective  sorting  during 
transport  and  do  not  reflect  the  size-frequency  dis- 
tribution of  the  source.  Beach  and  inner  bay  car- 
bonate accumulations  are  sandy  gravels  tc 
gravelly  sands  and  contain  an  average  of  66  wt. 
percent  CaC03.  Average  mineralogy  of  the  car- 
bonate is  15-30  wt.  percent  aragonite  and  85-70 
percent  calcite  with  calcites  containing  less  than  1 
mol.  %  Mg.  Average  constituent  grain  composition 
for  24  samples  from  Pirate  Cove  is  barnacles  74, 
mollusks  12,  echinoids  10,  forams  2,  and 
bryozoans  2  percent  by  volume.  (Knapp-USGS) 
W72-05631 


SHORT  DISTANCE  FLUVIAL  ROUNDING  OF 
VOLCANIC  DETRITUS, 

Georgia  Univ.,  Athens.  Dept.  of  Geology. 

T.  H.  Pearce. 

Journal  of  Sedimentary  Petrology,  Vol  41 ,  No  4,  p 

1069-1072,  December  1971.  1  fig,  Href. 

Descriptors:  'Particle  shape,  'Alluvium,  'Ero- 
sion, 'Alluvial  channels,  'Sediment  transport, 
Topography,  Stratigraphy,  Sedimentation,  Sedi- 
ments. 

A  distinctive  rock  type  occurs  locally  as  large 
subrounded  to  rounded  clasts  in  conglomerates  of 
the  Crowsnest  Formation,  Alberta,  Canada.  To 
help  identify  its  source,  mountainous  terrain  was 
used  as  a  model  of  the  Early  Cretaceous  volcanic 
terrain.  Recent  detritus  in  a  stream  which  cuts  the 
volcanics  becomes  rounded  in  less  than  two  miles 
of  travel.  Abrasion  of  the  larger  clasts  by  the 
smaller  detritus  while  the  larger  clasts  are  im- 
bedded in  the  stream  bed  is  an  important  cause  of 
the  short  distance  rounding.  (Knapp-USGS) 
W72-05632 


THUNDER  BAY:  AN  EXAMPLE  OF  A  SILLED 
FRESH-WATER  BAY, 

Lakehead  Univ.,  Port  Arthur  (Ontario). 

For  primary  bibliographic  entry  see  Field  02H. 

W72-05633 


INTERNAL  STRUCTURES  IN  EOLIANITES 
AND  PALEOWTNDS,  MEDITERRANEAN 
COAST,  ISRAEL, 

Hebrew  Univ.,  Jerusalem  (Israel).  Dept.  of  Geolo- 
gy- 

D.  H.  Yaalon,  and  J.  Laronne. 
Journal  of  Sedimentary  Petrology,  Vol  41,  No  4,  p 
1059-1064,  December  1971.  8  fig,  2  tab,  15  ref. 

Descriptors:    'Dunes,    'Stratigraphy,    'Paleocli- 
matology,    'Winds,   Coasts,    Sedimentary   struc- 
tures,   Sediment    transport,    Deposition    (Sedi- 
ments). 
Identifiers:  Israel. 

At  seven  sites  on  the  coastal  sands  of  Israel,  about 
half  of  the  crossbedded  eolianite  body  is  com- 
posed of  steep  avalanche  bedded  slipface  laminae. 
About  10%  are  windward  facing  sets  and  the  rest 
gentle  leeward  facing  sets.  The  overall  model 
direction  is  in  good  agreement  with  the  present, 
prevalently  westerly  and  southwesterly  wind 
regime.  Shear  stress  differences  seem  responsible 
for  the  particle  size  sorting  and  lamination  both  on 
the  rippled  and  slipface  surfaces  of  the  dunes.  The 
proportion  of  steep  avalanche  bedded  cosets 
seems  to  be  a  characteristic  of  the  type  of  dune, 
decreasing  in  the  order  barchans,  transverse 
ridges,  seifs.  (Knapp-USGS) 
W72-05634 


EXPERIMENTS  ON  LONGSHORE  TRANSPORT 
AND  SORTING  OF  PEBBLES:  CHESIL  BEACH, 
ENGLAND, 

Nature  Conservancy,  Wareham  (England). 

A.  P.  Carr. 

Journal  of  Sedimentary  Petrology,  Vol  41,  No  4,  p 

1084-1 104,  December  1971 .  10  fig,  7  tab,  34  ref. 

Descriptors:  'Sediment  transport,  'Beaches, 
Tracers,  Tracking  techniques,  Sands,  Waves 
(Water),  Surf,  Ocean  waves,  Currents  (Water), 
Gravels,  Particle  size. 

Identifiers:  'Longshore  drift,  Chesil  Beach  (En- 
gland), Particle  sorting. 

Longshore  transport  experiments  were  un- 
dertaken in  1969  and  1970  using  natural  beach 
material  introduced  onto  Chesil  Beach,  England. 
Rates  of  movement  for  the  quartz  granulites  at 
Wyke  reaches  343m  per  day  but  after  165  days  the 
farthest  travelled  was  only  3952m  from  its  origin. 
This  reflects  both  the  proportion  of  time  that 
material  is  out  of  circulation  by  being  above  or 
below  the  zone  of  wave  action  and  transport  op- 
posite to  the  prevailing  direction  from  time  to  time. 
Lateral  movement  of  individual  pebbles  is  not 
necessarily  greater  under  storm  conditions.  There 
is  a  relationship  between  pebble  size  and 
longshore  movement.  Shape  sorting  and  shape 
abrasion  do  not  appear  to  play  an  important  part 
on  this  beach.  Longshore  sorting  is  most  likely 
achieved  by  a  vector  imparted  by  the  direction  of 
wave  approach.  (Knapp-USGS) 
W72-05635 


ORIGIN      OF      SHELL      BEACHES,      PADRE 
ISLAND,  TEXAS, 

Marine  Science  Inst. ,  Port  Aransas,  Tex. 

R.  L.  Watson. 

Journal  of  Sedimentary  Petrology,  Vol  41 ,  No  4,  p. 

1 105-1 1 1 1 ,  December  1971 .  6  fig,  13  ref. 

Descriptors:    'Littoral  drift,   'Texas,   'Beaches, 
'Sedimentation,    Currents   (Water),   Ocean   cur- 
rents. Dunes,  Provenance,  Gulf  of  Mexico,  Car- 
bonates, Distribution  patterns. 
Identifiers:  'Padre  Island  (Tex). 

Central  Padre  Island,  Texas  is  the  site  of  a  conver- 
gence of  littoral  drift  which  causes  shell  and  sand 
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from  the  entire  coast  to  accumulate  in  the  conver- 
gence area.  Shell  material  is  then  concentrated  on 
the  beach  by  aeolian  deflation  of  finer  grained  ter- 
rigenous sand  which  blows  inland  to  contribute  to 
the  extensive  infilling  Laguna  Madre  by  wind-tidal 
flats,  and  perhaps  ultimately  to  contribute  to  the 
aeolian  sand  plain  of  the  mainland.  Ancient  shell 
beaches  of  the  Pleistocene  bear  great  similarity  to 
the  modern  shell  beaches  of  Padre  Island,  suggest- 
ing that  the  general  coastal  configuration  and  wind 
patterns  were  similar  to  modern  patterns  at  the 
time  of  their  formation.  Large  carbonate  accumu- 
lations can  occur  solely  as  the  result  of  a  sorting 
process  in  an  area  of  great  terrigenous  sediment 
supply.  (Knapp-USGS) 
W72-05636 


SEDIMENT  SOURCES  AND  DISPERSAL  PAT- 
TERNS OF  OREGON  CONTINENTAL  SHELF 
SANDS, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Oceanog- 
raphy. 

K.  F.  Scheidegger,  L.  D.  Kulna,  and  E.  J.  Runge. 
Journal  of  Sedimentary  Petrology,  Vol  41 ,  No  4,  p 
1112-1 120,  December  1971 ,  4  fig,  2  tab,  26  ref.  NR 
083-102,  ONR  Contract  N000  14-67-A-0369-0007 
USGS  Contracts  14-08-0001-10766,-111941,  and  - 
12187. 

Descriptors:  *Sands,  'Continental  shelf,  'Oregon, 
♦Distribution  patterns,  •Paleoclimatology, 
Prevenance,  Sediment  transport,  Littoral  dirft, 
Pleistocene  epoch,  Sedimentation,  Currents 
(Water),  Ocean  currents. 
Identifiers:  PaleocurTent  analysis. 

Heavy  minerals  of  the  rivers  of  Oregon  and 
northern  California  outline  four  major  sources  of 
sediments  on  the  Oregon  continental  shelf.  These 
sources  include  the  Columbia  River  Basin,  the 
Oregon  Coast  Range,  the  Klamath-Sishiyou 
Mountains,  and  terrace  deposits  along  the  central 
Oregon  coast.  Dispersal  patterns  of  sand-size  sedi- 
ments show  that  the  dominant  direction  of  littoral 
transport  has  been  to  the  north  at  least  during  the 
past  18,000  years.  Sands  were  transported  170 
miles  to  the  north  on  the  continental  shelf  during 
the  end  of  the  Lake  Wisconsin  regression  and  the 
beginning  of  the  Early  Holocene  transgression. 
The  observed  dispersal  patterns  of  heavy  minerals 
may  be  indicative  of  more  efficient  littoral 
processes  during  the  last  major  sea  level  lowering. 
Reduction  of  sand  supply  to  the  littoral  zone  and 
natural  obstacles,  such  as  erosionally  resistant 
headlands,  to  the  littoral  transport  of  sand  have 
apparently  limited  the  northward  transport  of  sand 
during  the  past  3,000  years.  (Knapp-USGS) 
W72-05637 


SUSPENDED  SEDIMENT  INCREASE  DUE  TO 
HURRICANE  GERDA  IN  CONTINENTAL 
SHELF  WATERS  OFF  CAPE  LOOKOUT, 
NORTH  CAROLINA, 

Illinois  Univ.,  Chicago. 
K.  S.  Rodolfo,  B.  A.  Buss,  and  O.  H.  Pilkey. 
Journal  of  Sedimentary  Petrology,  Vol  41 ,  No  4,  p 
1121-1125,  December  1971.  3  fig,  1  tab,  3  ref.  NSF 
Grants  GA-1072  and  GA-1 2783. 

Descriptors:   *North  Carolina,   'Sediment  trans- 
port,    'Hurricanes,    'Surf,    'Continental    shelf, 
Beaches,  Suspended  load.  Sampling. 
Identifiers:      Hurricane      Gerda      (1969),      Cape 
Lookout  (NC). 

Suspended  sediment  concentrations  and  average 
grain  sizes  in  surface  and  near-bottom  inshore 
waters  off  Cape  Lookout,  North  Carolina  in- 
creased significantly  following  the  passage  of  Hur- 
ricane Gerda  in  September,  1969.  This  effect  was 
dissipated  within  a  week  after  the  hurricane. 
Transport  of  inner  shelf  sediment  to  the  outer 
Carolina  shelf  may  be  accomplished  mainly  by 
such  storms.  (Knapp-USGS) 
W72-05638 


RELATIONSHIPS  BETWEEN  BOTTOM 

TOPOGRAPHY  AND  MARINE  SEDIMENT 
PROPERTIES  IN  AN  AREA  OF  SUBMARINE 
GULLIES, 

Lockheed  Missiles  and  Space  Co.,  San  Diego, 

Calif.  Lockheed  Ocean  Lab. 

A.  L.  Inderbitzen,  and  F.  Simpson. 

Journal  of  Sedimentary  Petrology,  Vol  41 ,  No  4,  p 

1 126-1 133,  December  1971.  5  fig,  2  tab,  15  ref. 

Descriptors:    'Bottom   sediments,    'Topography, 
'California,   Sampling,   Bathymetry,    Sedimenta- 
tion, Distribution  patterns,  Oceanography,  Gul- 
lies. 
Identifiers:  Submarine  gullies. 

A  precise  bathymetric  survey,  including  the  col- 
lection of  21  cores,  was  made  along  a  gullied  sec- 
tion of  the  upper  San  Diego  Trough  slope  off  Del 
Mar,  California  to  investigate  the  relationship 
between  topography  and  the  mass  physical  proper- 
ties of  marine  sediments.  Submarine  gullies  begin 
at  the  edge  of  the  shelf  and  trend  almost  directly 
westward.  The  lateral  extent  of  these  gullies  is 
from  800  to  1200  meters.  Width  of  the  larger  gullies 
varies  from  203  to  274  meters.  The  gullies  have  a 
relief  of  18  to  30  meters.  The  morphology  of  the 
gullies  strongly  suggests  that  they  were  originally 
formed  by  subaerial  erosion.  Within  the  submarine 
gullies  the  only  sediment  property  which  appears 
possibly  to  be  related  to  the  topography  is  the 
grain  size  distribution.  Water  content  values 
decrease  as  the  size  of  the  sediment  particles  in- 
creases. (Knapp-USGS) 
W72-05639 


DESERT  GLAZE, 

SIYANCO,  Riyadh  (Saudi  Arabia). 

E.P.  Fisk. 

Journal  of  Sedimentary  Petrology,  Vol  41 ,  No  4,  p 

1136-1137,  December  1971. 

Descriptors:     'Deserts,     'Weathering,     'Silica, 
•Dew,  Arid  climates,  Microclimatology. 
Identifiers:  Desert  glaze. 

In  the  middle  of  the  great  Sahara  of  North  Africa, 
the  upper  surfaces  of  a  few  dense,  siliceous  peb- 
bles exhibited  a  thin,  colorless,  transparent,  highly 
lustrous  coating,  which  is  named  desert  glaze.  In 
petrographic  thin  sections  the  glaze  ranges  up  to 
0.01  mm  in  thickness.  Desert  glaze  is  derived  from 
its  host  rock  by  the  action  of  dew  repeatedly  dis- 
solving minute  quantities  of  silica  and  depositing 
them  upon  evaporation.  (Knapp-USGS) 
W72-05640 


A   PEBBLE   MEASURER   FOR   LABORATORY 
USE,  GIVING  A  PUNCHED  TAPE  OUTPUT, 

The   Nature  Conservancy,   Wareham  (England). 

Furzebrook  Research  Station. 

P.  J.  Hardcastle. 

Journal  of  Sedimentary  Petrology,  Vol  41 ,  No  4,  p 

1138-1 139,  December  1971.  3  fig. 

Descriptors:     'Instrumentation,     'Particle     size, 
'Measurement,  Sediments,  Data  collections. 
Identifiers:  Pebble  measurer. 

Large  numbers  of  pebbles  in  the  size  range  1mm  to 
100mm  can  be  rapidly  and  accurately  measured 
with  the  device  described.  The  measurements  are 
shown  on  a  four  figure  numerical  display,  and  are 
also  punched  on  paper  tape.  The  pebbles  are  mea- 
sured instrumentally  to  an  accuracy  of  better  than 
plus  or  minus  0.5%.  (Knapp-USGS) 
W72-05641 


SEDIMENT  DISCHARGE  COMPUTATION 
PROCEDURES, 

Department   of   the   Environment,    Ottawa  (On- 
tario). Inland  Waters  Branch. 
N.  Tywoniuk. 

Journal  of  the  Hydraulics  Division,  American 
Society  of  Civil  Engineers,  Vol  98,  No  HY3,  Paper 
8783,  p  521-540,  March  1972.  5  fig.  1  tab,  19  ref. 
append. 


Descriptors:  'Sediment  transport,  'Bed  load, 
'Sedimentation,  'Reviews,  Alluvial  channels, 
Hydraulics,  Mathematical  models,  Sediment 
discharge. 

Some  recent  and  accepted  sediment  transport  con- 
cepts are  reviewed  as  they  apply  to  transport  rates 
in  flow  systems.  The  analysis  covers  bed, 
suspended,  and  total  discharge  computation 
procedures  with  descriptions  of  mathematical 
modeling  techniques  where  applicable.  The  merits 
and  the  limitations  of  the  various  procedures  arc 
described.  Finally,  recommendations  are  made 
with  respect  to  the  use  and  application  of  the  anal- 
ysis for  sediment  transport  prediction.  (Knapp- 
USGS) 
W72-05642 


EDGE  WAVES  AND  CRESCENTIC  BARS, 

Institute  of  Coastal  Oceanography  and  Tides,  Bir- 
kenhead (England). 
A.  J.  Bowen,  and  D.  L.  Inman. 
Journal  of  Geophysical  Research,  Vol  76,  No  36,  [ 
8662-8671,  December  20,  1971.  5  fig,  2  tab,  13  ref. 

Descriptors:  'Ocean  waves,  'Coasts,  'Beaches 

'Sands,    'Sediment    distribution,    Shores,    Sane 

bars,  Sand  spits,  Currents  (Water),  Model  studies 

On-site   investigations.    Littoral   drift,    Sedimem 

transport. 

Identifiers:  'Edge  waves,  Crecentic  bars. 

The  velocity  fields  associated  with  edge  waves  or 
a  sloping  beach  were  examined  as  possible  cause; 
of  sedimentary  features  of  a  regular,  rhythmic  pat- 
tern in  the  longshore  direction.  Standing  edge 
waves  provide  a  satisfactory  explanation  for  the 
formation  of  crescentic  bars  in  regions  of  smal 
tidal  range,  the  bars  having  longshore  wavelength 
of  one-half  that  of  the  edge  waves.  In  the  absence 
of  large  surface  waves,  the  edge  waves  may  alsc 
form  cuspate  features  on  the  beach  face,  with  th< 
points  of  the  cusps  directly  opposite  to  the  horn: 
of  the  crescentic  bars.  Standing  edge  waves  wit! 
periods  of  30-60  sees  and  significant  amplitude; 
occur  extensively  on  real  beaches.  (Woodard 
USGS) 
W72-05649 


EFFECT  OF  CORN  STEEP  LIQUOR  FOR  ERG 
SION  CONTROL  AND  VEGETATTVF 
ESTABLISHMENT  ON  HIGHWAY 

BACKSLOPES, 

Ohio    Agricultural    Research    and    Development 

Center,  Wooster. 

For  primary  bibliographic  entry  see  Field  04D. 

W72-05698 


EARLY   DIAGENESIS   OF   CLAY   MINERALS 

RIO  AMECA  BASIN,  MEXICO, 

Scripps  Institution  of  Oceanography,   La  Jolla 

Calif.  Geological  Research  Div. 

For  primary  bibliographic  entry  see  Field  02L. 

W72-05850 


INSTRUMENT    FOR    MEASURING    SURFACI 

VELOCITY  OF  WATER-ROCK  MUDFLOWS  (C 

PRIBORE     DLYA     IZMEREMYA     POVERKH 

NOSTNOY     SKOROSTI     VODOKAMENNYKF 

SELEVYKH  POTOKOV), 

Moscow     State     Univ.     (USSR).     Problemnay; 

Laboratoriya  Snezhnykh  Lavin  i  Selei. 

For  primary  bibliographic  entry  see  Field  07B. 

W72-05858 


DELTAIC     SEDIMENTATION     IN     GLACUI 
LAKE  DOUGLAS, 

Illinois  State  Geological  Survey.  Urbana. 

G.  S.  Fraser,  and  J.  C.  Steinmetz. 

Illinois  Geological  Survey  Circular  466.  1971   12  p 

5  fig,  1  tab,  19  ref. 

Descriptors:    'Sedimentation,    'Lakes.    'Glacia 
tion.  'Glacial  soils.  'Illinois,  Sands.  Particle  size 
Glacial  drift.  Surveys,  Sedimentology. 
Identifiers:  'Glacial  lakes.  'Lake  Douglas  (DI). 
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>ate  sand  body  extends  into  the  basin  of  gla- 
,ake  Douglas  from  a  gap  in  both  the  Pesotum 
(Vest  Ridge  Moraines  in  east-central  Illinois, 
jral  analyses  show  that  the  sand  body  is  com- 
1  of  four  distinct  sands  that  are  distinguished 
ie  basis  of  their  sand:silt:clay  ratios,  mean 

size,  and  sorting.  Underlying  the  sands  are 
grained    sediments    that   are   classified   into 

units-sandy  silt,  clayey  silt,  and  silty  clay, 
iands  probably  were  deposited  as  a  delta  built 
Lake  Douglas.  The  lower  sediments  represent 
itial  period  of  fluvial  deposition,  and  the  over- 
sands  represent  successive  periods  of  deltaic 
adation  interrupted  by  periods  of  nondeposi- 
>f  erosion.  (Woodard-USGS) 
05863 

Chemical  Processes 


NITTY-INTENSITY  RELATIONSHIPS  FOR 
ILE  SODIUM  IN  FrELD  SOILS, 

amsted    Experimental    Station,    Harpenden 

land). 

irimary  bibliographic  entry  see  Field  02G. 

•05329 


MATION   WATERS,   HOT  SPRINGS   AND 

ERALIZATION      PHENOMENA      ALONG 

EASTERN    SHORE   OF   THE   GULF   OF 

Ei 

ogical  Survey  of  Israel  (Jerusalem). 

sar,  E.  Rosenthal,  Y.  Eckstein,  and  R. 

>ch. 

national  Association  of  Scientific  Hydrology 

:tin.  Vol.  16,  No.  3,  p  25-44  September  1971.  9 

ltab,32ref. 

:riptors:    'Water    chemistry,    "Hot    springs, 
leral    water,    Thermal    water,    Mineralogy, 
enesis,  Brines,  Oil  fields,  Connate  water, 
tifiers:  Red  Sea. 

chemical  composition  of  formation  waters 
ed  in  oil  wells  and  emerging  as  hot  springs 
g  the  Suez  coast  of  Sinai  was  examined.  An 
anation  is  proposed  for  the  geochemical 
ution  of  these  waters  and  their  relation  to  the 
ogical  history  of  the  area.  The  thermal  regime 
ie  investigated  area  is  characterized  by  high- 
ient  foci  in  the  immediate  proximity  of  major 
Is.  Iron  mineralization,  dolomitization,  and 
:entration  of  heavy  metals  were  observed  on 
sastern  shore  of  the  Gulf  of  Suez.  The  forma- 
waters  have  ionic  ratios  similar  to  those  of  the 
brines  found  in  the  three  Deeps  of  the  Red  Sea. 
rmal  and  mineralization  phenomena  also  show 
semblance  to  those  of  the  Deeps.  (Knapp- 
JS) 
1-05333 


^CHEMISTRY  OF  AQUEOUS  DISPERSION 

LOS  OF  MERCURY  DEPOSITS  AND  MER- 

»Y    MIGRATION     MODES    IN    GROUND- 

TER  (GEOKHIMIYA  VODNYKH  OREOLOV 

iSEYANIYA  MESTOROZHDENIY  RTUTU  I 

tMY  YEYE  MIGRATSII  V  PODZEMNYKH 

DAKH), 

Union       Scientific       Research       Inst.       of 

Irogeology  and  Engineering  Geology,  Moscow 

SR). 

primary  bibliographic  entry  see  Field  05B. 

2-05351 


NCIPAL  TYPES  OF  LAKES  IN  KARST  RE- 
>NS         (OSNOVNYYE  TIPY  OZER 

RSTOVYKH  RAYONOV), 

primary  bibliographic  entry  see  Field  02H. 
2-05352 


INCIPLES    OF     HYDROCHEMISTRY     (OS- 
VY  GIDROKHIMII), 

rokhimicheskii        Institut,        Novocherkassk 

iSR). 

'  primary  bibliographic  entry  see  Field  05G. 

2-05354 


SPECTROGRAPHIC  DETERMINATION  OF 
TRACE  ELEMENTS  (HEAVY  METALS)  IN 
NATURAL  WATERS  (SPEK- 

TROGRAFICHESKOYE  OPREDELENIYE 

MIKROELEMENTOV  (TYAZHELYKH  METAL- 
LOV)  V  PRIRODYNKH  VODAKH), 
Gidrokhimicheskii       Institut,        Novocherkassk 
(USSR). 

For  primary  bibliographic  entry  see  Field  05A. 
W72-05356 


CAVES  (PESCHERY). 

Perm  State  Univ.  (USSR).  Inst,  of  Karst  Studies 
and  Speleology. 

Peshchery,  No  7  (8),  Perm,  Mikhaylov,  G.  K.,  edi- 
tor, 1969.  132  p. 

Descriptors:  "Caves,  "Mineralogy,  "Geochemis- 
try, "Petrography,  "Hydrogeology,  Water  chemis- 
try, Groundwater,  Saline  lakes,  Salts,  Brines, 
Clays,  Carbonate  rocks,  Limestones,  Calcite, 
Gypsum,  Karst,  Sinks,  Crystals,  Ice,  Reviews. 
Identifiers:  "USSR,  "Yugoslavia,  "Speleology, 
"Speleothems,  Stalactites,  Stalagmites,  Dripstone, 
Flowstone,  Grottoes. 

This  monograph  examines  the  mineralogy,  litholo- 
gy,  and  geochemistry  of  caves;  the  formation  of 
karst  sinks,  wells,  arches,  and  bridges;  and  the  ac- 
tivities of  speleological  organizations  in  the  USSR 
and  Yugoslavia.  Specific  topics  covered  in  the 
book  include:  (1)  stratigraphic  distribution  of  gyp- 
sum karst  caves  of  the  USSR,  United  States,  and 
Western  Europe;  (2)  formation  of  ice  crystals  in 
the  Kungur  cave  (Perm  Oblast);  (3)  formation  of 
ice  columns,  speleothems,  and  calcite  dams, 
pockets,  and  chambers  in  caves  of  the  Bashkir 
ASSR;  (4)  chemistry  of  underground  saline  lakes 
in  the  Perm  Oblast;  (5)  classification  of  Crimean 
underground  karstic  lakes;  (6)  geochemistry  of 
clays  of  the  Div'ya  cave  (Perm  Oblast);  (7) 
discovery  of  diatomaceous  earth  in  Central  Siberi- 
an caves;  (8)  age  of  flowstone  formations  in  a 
West  Podolian  cave;  (9)  evolution  of  horizontal 
karst  caves  in  carbonate  deposits;  (10)  classifica- 
tion of  Hungarian  caves;  (11)  compaction  and  den- 
sity of  karst  caves  of  the  Ural  Area  and  of  caves  in 
karst  regions  of  the  Northwestern  Altay;  (12) 
depth  of  Ural  sinks  and  wells;  (13)  discovery  of 
karst  arches  in  the  Chusovaya  River  valley  (Perm 
Oblast);  (14)  geographic  distribution  of  sinks  and 
grottoes  of  the  USSR;  and  (15)  utilization  of 
karstic  waters  of  Yugoslavia  as  a  water-power 
source.  The  text  is  concluded  with  several  book 
reviews  and  news  items  on  recent  developments  in 
the  fields  of  karst  science  and  speleology.  (Josef- 
son-USGS) 
W72-05359 


QUALITY  OF  SURFACE  WATERS  OF  THE 
UNITED  STATES,  1967:  PARTS  5  AND  6.  HUD- 
SON BAY  AND  UPPER  MISSISSIPPI  RIVER 
BASINS,  AND  MISSOURI  RIVER  BASIN. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-05415 


MERCURY-VAPOR  DETECTOR, 

Rosenstiel   School  of  Marine  and   Atmospheric 

Sciences,  Miami,  Fla. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-05427 


GEL  FILTRATION  OF  SURFACTANTS, 

Shionogi  Research  Lab.,  Osaka  (Japan). 

For  primary  bibliographic  entry  see  Field  05A. 

W72-05435 


DETERMINATION  OF  CARBON- 12,  CARBON- 
-13  ISOTOPIC  ABUNDANCES  AND 

NITROGEN/CARBON  RATIOS  IN  BIOLOGI- 
CAL SUBSTANCES  BY  PROTON-REACTION 
ANALYSIS, 

Oak  Ridge  National  Lab.,  Tenn. 
For  primary  bibliographic  entry  see  Field  05A. 


W72-05436 


RADIOCHEMICAL  DETERMINATION  OF  PLU- 
TONTUM  IN  ENVIRONMENTAL  AND  BIOLOG- 
ICAL SAMPLES  BY  ION  EXCHANGE, 

Western    Environmental    Research    Lab.,    Las 

Vegas,  Nev. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-05437 


ELECTRON-DONOR-ACCEPTOR  COMPLEX- 
ING  REAGENTS  FOR  THE  ANALYSIS  OF 
PESTICDDES.  I.  SURVEY  OF  REAGENTS  AND 
INSTRUMENTAL  TECHNIQUES, 

National  Research  Council  of  Canada,  Halifax 

(Nova  Scotia).  Atlantic  Regional  Lab. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-05440 


A  COMPUTER-PROCESSED  HIGH-PRECISION 

COMPLEXTMETRIC    TITRATION    FOR    THE 

DETERMINATION  OF  THE  TOTAL  ALKALINE 

EARTH    METAL    CONCENTRATION    IN    SEA 

WATER, 

Goteborg  Univ.   (Sweden).   Dept.   of  Analytical 

Chemistry. 

For  primary  bibliographic  entry  see  Field  05 A. 

W72-05441 


'COLD  VAPOR'  METHOD  FOR  DETERMINING 
MERCURY, 

National  Environmental  Research  Center,  Cincin- 
nati, Ohio.  Analytical  Quality  Control  Lab. 
For  primary  bibliographic  entry  see  Field  05  A. 
W72-05490 


NEW,   SIMPLIFIED   METHODS   FOR   METAL 
ANALYSIS, 

Environmental    Protection    Agency,    Cincinnati, 

Ohio.  Div.  of  Water  Hygiene. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-05493 


CHEMICAL     RESOURCES     OF     SEAS     AND 
OCEANS         (KHIMICHESKIYE  RESURSY 

MOREY  I  OKEANOV). 

Akademiya      Nauk      SSSR,      Moscow.      Oke- 
anograficheskaya  Komissiya. 

'Nauka',  Moscow,  Bruyevich,  S.  V.,  editor,  1970. 
256  p. 

Descriptors:  "Water  chemistry,  "Chemical  analy- 
sis, "Water  analysis,  "Oceans,  "Sea  water, 
Mineralogy,  Geochemistry,  Chemical  properties, 
Inorganic  compounds,  Organic  compounds,  Or- 
ganic matter,  Sediments,  Salinity,  Ice,  Gases, 
Photosynthesis,  Eutrophication,  Water  pollution. 
Analytical  techniques,  Instrumentation. 
Identifiers:  "USSR,  Mediterranean  Sea,  Black 
Sea,  Baltic  Sea,  Sea  of  Azov,  Red  Sea,  Biogenous 
substances,  Hydrocarbons,  Bitumen,  Mineraliza- 
tion. 

This  collection  of  32  papers  contains  information 
on  the  chemistry  of  ice,  sea  water,  and  marine 
sediments  in  various  parts  of  the  world,  including 
the  Arctic,  Atlantic,  and  Indian  Oceans;  Mediter- 
ranean, Red,  Black,  and  Baltic  Seas;  and  the  Sea 
of  Azov.  The  hydrochemistry  of  oceans  and  seas 
is  examined  against  a  background  of  new  instru- 
mentation and  promising  methods  of  chemical 
analysis  of  mineral  compounds  and  organic  matter 
in  sea  water.  A  number  of  geochemical  papers  are 
devoted  to  examination  of  the  liquid  and  organic 
aspects  of  sedimentation.  The  wide  range  of  sub- 
ject material  presented  is  designed  for  oceanog- 
raphers,  geochemists,  hydrochemists,  geologists, 
geographers,  and  workers  in  the  field  of  fish 
management.  (See  also  W72-05500  thru  W72- 
05508)  (Josefson-USGS) 
W72-05499 
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Field  02— WATER  CYCLE 
Group  2K — Chemical  Processes 


CONNATE-WATER  SOLUTIONS  OF  THE  BAL- 
TIC SEA  AND  GULF  OF  RIGA  (GRUNTOVYYE 
RASTVORY  BALTIYSKOGO  MORYA  I  RIZH- 
SKOGO  ZALIVA), 

Ail-Union  Research  Inst,  of  Marine  Fisheries  and 

Oceanography,  Moscow  (USSR). 

T.  I.  Gorshkova. 

In:    Khimicheskiye    resursy    morey    i    okeanov; 

'Nauka',  Moscow,  p  67-78,  1970.  2  fig,  6  tab,  17 

ref. 

Descriptors:  'Water  chemistry,  'Water  analysis, 
♦Chemical  analysis,  'Connate  water,  'Aqueous 
solutions,  Bottom  sediments.  Particle  size.  Or- 
ganic matter,  Iron,  Manganese,  Phosphates, 
Reduction  (Chemical),  Oxidation,  Oxygen,  Al- 
kalinity, Hydrogen  ion  concentration. 
Identifiers:  'USSR,  Baltic  Sea,  Gulf  of  Riga, 
Biogenous  substances,  Benthonic  water. 

A  chemical  analysis  was  made  of  55  samples  o 
connate-water  solutions  from  32  stations  in  the 
Baltic  Sea  and  of  27  samples  from  16  stations  in 
the  Gulf  of  Riga  to  determine  the  relationship 
between  accumulation  of  biogenous  substances  in 
connate-water  solutions,  and  particle  size  and  or- 
ganic matter  of  sediments.  Content  of  biogenous 
substances  in  the  solutions  is  directly  dependent 
on  organic  matter  content  and  increases  with  sedi- 
ment depth.  Chemical  composition  of  the  solutions 
varies  in  accordance  with  the  qualitative  composi- 
tion of  organic  matter.  Connate-water  solutions 
generally  contain  higher  concentrations  of  man- 
ganese during  reduction  in  water  and  soil.  Iron  is 
accumulated  in  the  solutions  in  small  concentra- 
tions. (See  also  W72-05499)  (Josefson-USGS) 
W72-05500 


CALCULATION  OF  FREE  C02  AND  IN- 
DIVIDUAL FORMS  OF  SULFUR  COMPOUNDS 
IN  WATERS  OF  THE  BLACK  SEA  (RASCHET 
SODERZHANIYA  SVOBODNOY  UGLEKIS- 
LOTY  I  OTDEL'NYKH  FORM  SERNISTYKH 
SOYEDINENIY  V  VODE  CHERNOGO  MORYA), 
Akademiya  Nauk  URSR,  Sevastopol.  Marine 
Hydrophysics  Inst. 

B.  A.  Skopintsev,  and  M.  P.  Maksimova. 
In:    Khimicheskiye    resursy    morey    i    okeanov; 
'Nauka',  Moscow,  p  95-108,  1970.  3  fig,  11  tab,  19 
ref. 

Descriptors:  'Water  chemistry,  'Water  analysis, 
'Chemical  analysis,  'Carbon  dioxide,  'Sulfur 
compounds,  Hydrogen  sulfide.  Alkalinity,  Salini- 
ty, Chlorine,  Ions,  Hydrogen  ion  concentration, 
Atmospheric  pressure,  Water  temperature,  Sea 
water,  Deep  water,  Depth,  Thermodynamics, 
Thermocline,  Equations. 

Identifiers:  'USSR,  'Black  Sea,  Borates, 
Benthonic  water. 

Free  C02  and  partial  pressure  of  C02  in  Black  Sea 
waters  were  calculated  on  the  basis  of  data  col- 
lected during  the  ninth  voyage  of  the  scientific 
research  vessel  Mikhail  Lomonosov  in  October 
1960.  Partial  pressure  of  C02  increased  with  depth 
from  0.0003  atm  at  the  surface  to  0.00258  atm  in 
deep  waters  of  the  halistatic  region  of  the  eastern 
half  of  the  sea.  Apparent  C02  dissociation  con- 
stants required  for  computation  were  recalculated 
in  relation  to  salt  content  and  temperature  of  the 
sea  water.  Sulfide  alkalinity  increased  with  depth 
both  absolutely  and  in  relation  to  total  alkalinity. 
At  great  depths,  sulfide  alkalinity  was  more  than 
10  times  borate  alkalinity,  which  was  about 
0.00002  N  in  the  hydrogen  sulfide  zone.  When  H2S 
content  was  greater  than  1  mg/liter,  sulfides 
averaged  86%-90%  of  the  total  sulfur,  the 
remainder  representing  free  H2S.  At  depths  below 
1,000  m,  the  ratio  of  free  H2S  to  free  C02  was 
about  0.5.  (See  also  W72-05499)  (Josefson-USGS) 
W72-05501 


OXYGEN  REGIME  OF  THE  SEA  OF  AZOV 
AND  OXYGEN  FORMATION  CONDITIONS 
DURING  REGULATED  FLOW  OF  THE  DON 
RIVER      (KISLORODNYY      REZHIM      AZOV- 


SKOGO  MORYA  I  USLOVTYA  YEGO  FOR- 
MIROVANIYA  V  PERIOD  ZAREGULIROVAN- 
NOGO  STOKA  R.  DON), 

Azovskii  Nauchno-Issledovatelskii  Institut  Ryb- 

nogo  Khozyaistva,  Rostov-na-Donu  (USSR). 

G.  D.  Makarova. 

In:    Khimicheskiye    resursy    morey    i   okeanov; 

'Nauka',  Moscow,  p  109-114,  1970.  3  fig,  1  tab,  18 

ref. 

Descriptors:  'Water  chemistry,  'Water  analysis, 
'Oxygen,  'River  regulation,  'River  flow.  Mixing, 
Water  level  fluctuations,  Water  temperature, 
Photosynthesis,  Organic  matter.  Nitrogen, 
Phosphorus,  Eutrophication ,  Nutrients,  Oxygen 
sag,  Saturation,  Cyanophyta,  Phytoplankton,  Sur- 
face waters,  Seasonal. 

Identifiers:  'USSR,  Sea  of  Azov,  Don  River,  Gulf 
of  Taganrog,  Biogenous  substances,  Benthonic 
water. 

Regulation  of  the  Don  River  in  1953  in  connection 
with  construction  of  the  Tsimlyansk  Reservoir 
(Rostov  Oblast)  has  resulted  in  reduced  seasonal 
fluctuations  in  water  levels  of  the  river,  which,  in 
turn,  has  stabilized  the  uptake  of  biogenous  sub- 
stances by  the  Sea  of  Azov.  Saturation  and  dis- 
tribution of  oxygen  in  the  sea  waters  have  un- 
dergone considerable  seasonal  variations.  Oxygen 
content  is  determined  in  winter  by  water  tempera- 
ture and  photosynthesis,  in  spring  by  phytoplank- 
ton production  and  water  stability,  in  summer  by 
water  dynamics,  and  in  fall  by  photosynthesis. 
River  regulation  has  not  changed  the  average  ox- 
ygen content  of  the  sea  water  nor  reduced  the 
nutrient  supply.  As  a  result  of  massive  growth  of 
Cyanophyta  following  river  regulation,  eutrophic 
conditions  have  spread  to  the  Gulf  of  Taganrog. 
The  area  of  oxygen  depletion  since  regulation  has 
increased  to  include  the  middle  portion  of  the  sea 
and  the  region  of  the  Zhelezinskaya  bank.  (See 
also  W72-05499)  (Josefson-USGS) 
W72-05502 


QUANTITATrVE  DISTRIBUTION  OF  ZINC  IN 
WATERS  OF  THE  SEA  OF  AZOV 
(KOLICHESTVENNOYE  RASPREDELENIYE 
TSINKA  V  VODE  AZOVSKOGO  MORYA), 

Institute  of  Biology  of  Southern  Seas,  Sevastopol 

(USSR). 

L.  I.  Rozhanskaya. 

In:    Khimicheskiye    resursy    morey    i    okeanov; 

'Nauka',  Moscow,  p  115-117,  1970.  1  fig,  1  tab,  7 

ref. 

Descriptors:  'Water  chemistry,  'Water  analysis, 
'Sea  water,  Surface  waters,  Littoral,  Inflow,  Mix- 
ing. Chemical  predipitation.  Organic  matter. 
Sampling,  Seasonal. 

Identifiers:  'USSR.  'Sea  of  Azov,  'Black  Sea, 
'Zinc,  Benthonic  water,  Mineralization. 

The  content  and  distribution  of  zinc  in  waters  of 
the  Sea  of  Azov  in  July  and  October  1964  and  in 
April  1965  were  examined.  Zinc  concentration  in 
the  surface  layer  varied  between  3.0  and  24.1 
micrograms/liter  and  in  the  bottom  layer  between 
12.4  and  22.8  micrograms/liter.  Lowest  zinc  values 
for  surface  waters  were  recorded  in  July  and  Oc- 
tober in  the  middle  of  the  sea  and  in  April  in  the 
southeastern  part.  Zinc  concentration  in  the  bot- 
tom layer  in  April  and  July  was  slightly  higher  than 
that  in  the  surface  layer.  In  April  this  increase  was 
observed  mainly  in  the  eastern  half  of  the  sea 
where  surface  waters  were  affected  by  the  inflow 
of  water  from  the  Kuban  and  Protoka  Rivers.  In 
summer  this  increase  was  associated  with  highly 
intensive  mineralization  of  organic  matter  and 
precipitation  of  zinc.  In  October,  as  a  result  of 
reduced  mineralization  and  more  vigorous  mixing 
of  waters,  zinc  content  in  the  surface  and  bottom 
layers  was  the  same.  (See  also  W72-05499)  (Josef- 
son-USGS) 
W72-05503 


BIOGENOUS  SUBSTANCES  IN  DEEP  WATERS 
OF  THE  CASPIAN  SEA  (BIOGENNYYE  ELE- 


MENTY  V  VODAKH  GLUBOKOVOD 
CHASTI  KASPIYSKOGO  MORYA), 

State  Oceanographic  Inst.  Moscow  (USSR). 
A.  S.  Pakhomova. 

In:  Khimicheskiye  resursy  morev  i  oke: 
Nauka',  Moscow,  p  118-126,  1970.3  fig,  61 
ref. 

Descriptors:  'Water  chemistry,  'Chemical  a 
sis,  'Water  analysis,  'Phosphorus  compoi 
'Nitrogen  compounds,  Phosphates,  Nhi 
Nitrites,  Oxygen,  Gases,  Photosynthesis,  \ 
circulation.  Mixing,  Aeration,  River  regul; 
Deep  water.  Sea  water,  Diatoms,  Phytoplan 
Seasonal. 

Identifiers:  'USSR,  'Caspian  Sea,  'Biogc 
substances,  'Silicon,  Mineralization. 

Investigations  were  conducted  in  1959-63  b 
State  Oceanographic  Institute  to  study  the  co 
of  phosphates,  nitrates,  nitrites,  and  silio 
deep  waters  of  the  Caspian  Sea.  Absolute  co 
of  these  substances  in  1959-63  was  lower  thai 
in  1934-43  and  was  due  mainly  to  curtailme 
flow  from  the  Volga  River.  Distribution  of 
stances  was  more  uniform  owing  to  recent  i 
sified  vertical  circulation  of  the  waters.  Maxi 
concentrations  were  observed  in  winter  and 
minimum  concentrations  occurred  in  spring 
summer.  Biogenous  substances  were  ofter 
found  in  the  zone  of  photosynthesis.  Nitrite! 
nitrates  were  the  first  to  decline,  follows 
phosphates.  Silicon  content  rarely  dropped  h 
100  micrograms/liter.  Changes  in  the  regiir 
biogenous  substances  were  related  to  chaoj 
the  sea's  gas  regime.  Intensified  vertical  mixi 
waters  improved  the  aeration  of  deep  layers 
increased  the  rate  of  physico-chemical 
biochemical  exchange  in  the  water.  A  quantit 
relationship  was  established  between  P  and 
which  was  particularly  evident  in  the  zone  b 
100  m,  where  the  environment  was  relativel) 
ble.  (See  also  W72-05499)  (Josefson-USGS) 
W72-05504 


USE  OF  THE  LUMINESCENT  METHOD 
STUDY  ORGANIC  MATTER  OF  NATL 
AND  POLLUTED  RIVER  WA1 

(PRIMENENTYE  LYUMLNESTSENTM 

METODA  PRI  IZUCHEMI 

GANICHESKOGO  VESHCHESTVA  CHIST 
I  ZAGRYAZNENNYKH  RECHNYKH  VOD), 
Akademiya  Nauk  SSSR,  Moscow.  Institut  Bic 
Vnutrennykh  Vod. 
V.  Ye.  Sinel'nikov. 

In:  Khimicheskiye  resursy  morey  i  okea 
Nauka'.  Moscow,  p  193-201,  1970.  1  fig,  4ta 
ref. 

Descriptors:  'Water  chemistry,  'Water  anal 
'Chemical  analysis,  'Analytical  techniques, 
ganic  matter,  Organic  compounds.  Fulvic  a 
Humus,  Bituminous  materials,  Oil  wastes,  W 
pollution  sources.  Solubility,  Fluorescence,  C 
Sampling,  Instrumentation. 
Identifiers:  'USSR,  Moscow  River.  Oka  R 
Volga  River,  Luminescence.  Bitumen,  As| 
tenes.  Natural  waters.  River  waters. 

Water  samples  collected  in  June-August  1965 1 
the  Moscow,  Oka,  and  Volga  Rivers 
analyzed  by  the  luminescent-capillary  methc 
study  fulvic  acids,  which  are  one  of  the  causa 
luminescence  of  water,  and  bitumens,  which  < 
pollute  open-water  bodies.  Liminescent  < 
pounds  were  divided  into  substances  soluble 
insoluble  in  organic  solvents.  Bitumen  contenl 
composition  of  individual  fractions  in  natural 
polluted  reaches  of  the  Moscow  River  varied 
siderably.  Maximum  bitumen  content  (4.' 
mg/liter)  was  observed  in  the  river  waters  w 
city  limits.  These  waters  were  representee 
heavy  bituminous-asphaltene  fractions  of 
migration  capacity  located  near  sources  of  o 
water  pollution  by  petroleum  derivatives, 
bitumen  content  50  km  or  more  from  the  polli 
source  was  0.47-0.33  mg/liter  and  was  represe 
by  fractions  whose  migration  capacity  was  ( 
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Bitumen  content  in  waters  of  the  Oka  River 
Dzerzhinsk  varied  between  0  024  and  0.036 
;er.  The  light-colored  humus  fraction  in 
■s  of  the  Oka  River  and  Gor'kiy  Reservoir 
jredominant  and  represented  81.5%-95%  of 
otal  luminescent  material.  (See  also  W72- 
)  (Josef  son-USGS) 
95505 


STIGATION  OF  FOAM  AS  A  MEANS  OF 
ECTING  SMALL  CONCENTRATIONS  OF 
5RAL  AND  ORGANIC  SUBSTANCES  IN 
JRAL  WATERS  (ISSLEDOVANIYE  PENY 
METOD  OBNARUZHENIYA  MINERAL'- 
H  I  ORGANICHESKIKH  VESHCHESTV, 
IRZHASHCHIK  HSYA  V  PRIRODNYKH 
\KH  V  MALYKH  KOLICHESTVAKH), 
emiya  Nauk  SSSR,  Moscow.  Institut  Biologii 
■ennykh  Vod. 

Drachev,  and  A.  A.  Bylinkina. 
Chimicheskiye    resursy    morey    i   okeanov; 
ka\  Moscow,  p  202-208, 1970. 6  tab,  7  ref. 

iptors:  "Water  chemistry,  "Foam  separa- 
•Foam  fractionation,  "Organic  matter,  "Inor- 
compounds,  Iron,  Manganese,  Phosphorus, 
)n,  Nitrogen,  Oxidation,  Biochemical  oxygen 
nd.  Radioactivity,  Radioactive  wastes, 
e  water  (Pollution),  Water  pollution  sources, 
:,  Plankton,  Seasonal. 

ifiers:  'USSR,  Moscow  River,  Oka  River, 
i.  Natural  waters. 

lation  of  foam  on  natural  and  polluted  waters 
t  Moscow  and  Oka  Rivers  in  the  fall  of  1964 
iummer  of  1965  is  described.  The  content  of 
lie  matter  in  dry  foam  residue  formed  during 
breakage  is  usually  high  and  often  exceeds 
Organic  carbon-nitrogen  ratios  and  concen- 
ms  in  a  polluted  reach  of  the  Moscow  River 
:ased  with  increasing  distance  from  the 
:e  of  pollution.  A  high  Fe,  Mn,  and  P  content 
)bserved  in  the  foam.  The  level  of  radioactivi- 
foam  samples  collected  from  natural  waters 
higher  than  that  in  water  and  indicated  con- 
able  concentration  of  uranium  fission 
nets.  Higher  radioactivity  in  foam  is 
imed  to  be  related  to  accumulation  of  iron 
oxides  and  surface-active  substances  in- 
iced  with  domestic  and  industrial  wastes.  (See 
W72-05499)  (Fosefson-USGS) 
■05506 


IPARATIVE  GEOCHEMICAL  DESCRIP- 
«  OF  ORGANIC  MATTER  IN  RECENT 
IMENTS  OF  WESTERN  AND  EASTERN 
PES  OF  THE  SOUTHERN  CASPIAN  BASIN 
iVNITEL'NAYA  GEOKHIMICESKAYA 

lRAKTERISTIKA  ORGANICHESKOGO 

HCHESTVA  SOVREMENNYKH  OSADKOV 
ADNOGO    I    VOSTOCHNOGO    SKLONOV 
HNO-KASPIYSKOY  VPADINY), 
baidzhanskii  Nauchno-Issledovatelsii  Institut 
obyche  Nefti,  Baku  (USSR). 
.  Ali-Zade,  V.  V.  Veber,  and  P.  A.  Shoykhet. 
Khimicheskiye    resursy    morey    i    okeanov; 
ika',  Moscow,  p  215-225,  1970.  2  fig,  5  tab,  1 1 


:riptors:  "Geochemistry,  "Water  chemistry, 
:mical  properties,  "Sediments,  "Organic 
er,  Particle  size.  Hydrogen  ion  concentration, 
lation-reduction  potential,  Oxidation  lagoons, 
minous  materials,  Oil,  Resins,  Iron,  Sulfur, 
thering,  Deep  water,  Shallow  water,  Littoral, 
tifiers:  "USSR,  "Caspian  Sea,  "Hydrocar- 
>,  "Bitumen,  Asphaltenes,  Sedimentary  facies. 

chemical  descriptions  of  organic  matter  in 
nt  sediments  of  the  Southern  Caspian  are 
:d  on  quantitative  content  of  organic  carbon, 
men,  and  humic  substances;  hydrocarbon  con- 
;  and  on  data  relating  to  the  oxidation-reduc- 
state  of  sediments  (Eh,  pH,  ratio  of  reduced 
oxidized  forms  of  iron  and  sulfur).  Slopes  of 
southern  part  of  the  Caspian  Sea  are  a  favora- 
environment    for    accumulation    of   organic 


matter  in  sediments.  Terrigenous  and  calcareous 
sediments  of  different  facies  (from  lagoon  to  deep 
water)  and  different  particle  sizes  are  charac- 
terized in  most  cases  by  a  reducing  medium  favor- 
ing formation  of  hydrocarbons.  A  higher  hydrocar- 
bon content  is  more  characteristic  of  facies  of 
lagoons  and  semiclosed  gulf  and  of  shallow-water 
facies  of  shelves.  Littoral  conditions  and  condi- 
tions in  which  sediments  are  subjected  to  subaerial 
weathering  are  not  conducive  to  hydrocarbon  for- 
mation. (See  also  W72-05499)  (Josef  son-USGS) 
W72-05507 


COMPOSITION  OF  ORGANIC  MATTER  IN 
BOTTOM  SEDIMENTS  OF  THE  BLACK  SEA 
(OSOBENNOSTI  SOSTAVA  OR- 

GANICHESKOGO VESHCHESTVA  GLU- 
BOKOVODNYKH  OSADKOV  CHERNOGO 
MORYA), 

Moscow  State  Univ.  (USSR). 
For  primary  bibliographic  entry  see  Field  02J. 
W72-05508 


A     COMPARISON     STUDY     OF     DETECTION 
LIMITS      USING      FLAME-EMISSION      SPEC- 
TROSCOPY   WITH    THE    NITROUS    OXBDE- 
-ACETYLENE  FLAME  AND  ATOMIC-ABSOR- 
PTION SPECTROSCOPY, 
Kentucky  Univ.,  Lexington.  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  05A. 
W72-05588 


THE    ELECTRON    CAPTURE    DETECTOR--A 
NEW  MODE  OF  OPERATION, 

Reading  Univ.  (England). 

For  primary  bibliographic  entry  see  Field  07B. 

W72-05590 


ELIMINATION  OF  PHOSPHORUS  INTER- 
FERENCE EN  THE  COLORTMETRIC  DETER- 
MINATION OF  SILICON  IN  BIOLOGICAL 
MATERIAL, 

Dow  Corning  Corporate  Center,  Midland,  Mich. 

Biomedical  Research  and  Development. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-05591 


A  SYSTEMATIC  STUDY  OF  THE  QUANTITA- 
TIVE EFFECTS  OF  INSTRUMENT  CONTROL 
ON  ANALYTICAL  PRECISION  IN  FLAME 
IONIZATION  GAS  CHROMATOGRAPHY, 

Coal  Tar  Research  Association,  Gomersal  (En- 
gland). 

D.  W.  Grant,  and  A.  Clarke. 

Analytical  Chemistry,  Vol.  43,  No.  14,  p  1951- 
1957,  December  1971.  1  fig,  8  tab,  6ref. 

Descriptors:  "Gas  chromatography,  "Evaluation, 
"Statistical  methods,  Flow  rates,  Ethers,  Tem- 
perature, Gases,  Argon,  Methane,  Nitrogen, 
Hydrogen. 

Identifiers:  "Instrument  control,  Flame  ionization 
detector,  Carrier  gas.  Carbon  monoxide,  Ethyl 
benzene,  Butyl  acetate,  o-Xylene,  cis-Dekalin, 
Diethyl  ether,  Cyclohexane,  Methanol,  Benzene, 
n-Propanol,  Toluene,  Tetradecane,  Indene,  Hex- 
adecane,  Katharometer,  Precision. 

Statistical  experiments  have  been  performed  to  in- 
vestigate the  effects  of  variations  in  gas  flow  rates, 
detector  temperature,  sample  injection  conditions, 
detector  polarization  voltage,  and  method  of  peak 
measurement,  on  analytical  precision.  The  results 
of  the  experiments,  in  which  n-propanol,  n-butyl 
acetate,  o-xylene,  chlorobenzene,  cis-dekalin, 
ethyl  benzene,  and  other  compounds  were 
analyzed,  show  that  analytical  precision  in  gas 
chromatography  depends  upon  the  control  and 
setting  of  the  instrumental  variables  and  the 
analytical  technique.  On  the  basis  of  the  results, 
estimates  can  be  made  of  the  precision  of  instru- 
mental control  necessary  to  achieve  set  precision 
levels  in  analysis.  Recommendations  are  made  for 
achieving  higher  than  normal  precision,  particu- 


larly in  relation  to  peak  measurement,  sample  in- 
troduction,  and   the   use  of  internal   standards. 
(Holoman-Battelle) 
W72-05592 


LOPEZ  WATER  SUPPLY  PROJECT, 

Koebig  and  Koebig,  Inc.,  Los  Angeles,  Calif. 
For  primary  bibliographic  entry  see  Field  04A. 
W72-05594 


SAMPLING  IMPROVEMENTS  IN  ATOMIC  AB- 
SORPTION SPECTROSCOPY, 

Perkin-Elmer  Corp.,  Norwalk,  Conn. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-05597 


AN  IN  SITU  MOLECULAR  OXYGEN 
PROFILER:  A  QUANTITATIVE  EVALUATION 
OF  PERFORMANCE, 

National  Marine  Fisheries  Service,  Miami,  Fla. 

Tropical  Atlantic  Biological  Lab. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-05602 


IDENTIFICATION  OF  THE  DERIVATIVES  EM- 
PLOYED IN  THE  CONFIRMATION  OF  DIEL- 
DRIN  RESDDUES, 

Department    of    Agriculture,    Ottawa    (Ontario). 

Analytical  Services  Section. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-05603 


PHOSPHORIMETRY      OF      CHLORO-      AND 
NITRO-AROMATIC  FUNGICIDES, 

National  Research  Council  of  Canada,  Halifax 

(Nova  Scotia).  Atlantic  Regional  Lab. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-05609 


PRESENT      AND      FUTURE      SALINITY      OF 
COLORADO  RIVER, 

Colorado  River  Board  of  California,  Los  Angeles. 
For  primary  bibliographic  entry  see  Field  05B. 
W72-05625 


PORE  FLUIDS  OF  RECENT  MARINE  SEDI- 
MENTS: H.  ANOXIC  SEDIMENTS  OF  35  DEG 
TO  45  DEG  N,  GIBRALTAR  TO  MID-ATLA- 
NTIC RIDGE, 

University  of  Southern  California,  Los  Angeles. 

Dept.  of  Geology. 

J.  L.  Bischoff,  andT.  L.  Ku. 

Journal  of  Sedimentary  Petrology,  Vol  41 ,  No  4,  p 

1008-1017,  December  1971.  2  fig,  3  tab,  21  ref. 

Descriptors:  "Water  chemistry,  "Connate  water, 
Bottom  sediments,  Atlantic  Ocean,  Sea  water, 
Diagenesis,  Oxidation-reduction  potential, 
Chlorides,  Sulfates,  Magnesium,  Potassium,  Sil- 
ica, Calcium,  Manganese. 
Identifiers:  Pore  water  chemistry. 

Pore  water  composition  was  studied  in  samples 
from  Straits  of  Gibraltar  to  the  Mid-Atlantic 
Ridge.  The  near  shore  sediments  are  strongly 
reducing  while  the  deep  sea  samples  are  mildly 
reducing.  The  deep  sea  samples  displayed  Mn 
(++)  gradients  which  indicate  recycling  of  this 
element  in  large  areas  of  the  sea  floor.  Constancy 
of  CI  (-),  S04  (--),  and  Ca  (  +  +)  appears  to  be 
general,  as  does  Mg  (++)  depletions,  K  (  +  )  en- 
richment and  enrichments  in  Si02,  B,  and  Li.  Pore 
water  chemistry  of  near  shore  strongly  reducing 
sediments  (in  which  organic  matter  is  abundant) 
contrasts  markedly  with  both  deep  deep  sea  reduc- 
ing and  oxidizing  sediments.  S04  (— )  removal  and 
Mg  (++)  and  Ca  (  +  +)  removal  with  depth  are 
common.  (Knapp-USGS) 
W72-05627 
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Field  02— WATER  CYCLE 
Group  2K — Chemical  Processes 


CHEMICAL  WEATHERING  IN  A  SUBTROPI- 
CAL IGNEOUS  TERRAIN,  RIO  AMECA,  MEX- 
ICO, 

Scripps  Institution  of  Oceanography,   La  Jolla, 

Calif.  Geological  Research  Div. 

J.  I.  Drever. 

Journal  of  Sedimentary  Petrology,  Vol  41 ,  No  4,  p 

951-961,  December  1971.  7  fig,  4  tab,  32  ref.  NSF 

Grant  GA-985. 

Descriptors:  *Weathering,  'Leaching,  *Soil  for- 
mation,    "Clay     minerals,     Mineralogy,     Water 
chemistry,  Igneous  rocks.  Climates,  Tropical  re- 
gions, Topography. 
Identifiers:  Mexico. 

The  Rio  Ameca  drainage  basin  of  Mexico  is  under- 
lain almost  entirely  by  igneous  rocks.  The  prin- 
cipal clay  minerals  forming  in  the  soils  are  hal- 
loysite,  kaolinite,  and  montmorillonite.  The  clay 
mineralogy  of  the  stream  sediments  generally  cor- 
responds to  the  soil-clay  mineralogy  in  the 
drainage  basin,  but  montmorillonite  appears  to  be 
overrepresented  in  sediments  compared  to  the 
areal  abundance  of  montmorillonitic  soils.  Stream 
water  chemistry  is  strongly  influenced  by  the 
porosity  and  reactivity  of  the  rocks  in  the  drainage 
basin.  Water  draining  Tertiary  andesites  of  low 
porosity  contain  less  than  200  ppm  total  dissolved 
solids.  Streams  draining  an  unconsolidated 
rhyolite  ash  have  up  to  820  ppm  total  dissolved 
solids.  The  Na/K  ratio  in  these  waters  is  approxi- 
mately 10,  while  this  ratio  is  approximately  1  for 
both  the  ash  and  the  soil  formed  on  the  ash.  All 
stream  water  analyses  except  those  from  streams 
draining  the  rhyobte  ash  plot  close  to  the  mont- 
morillonite-kaolinite  phase  boundary.  Those  from 
the  ash  are  in  the  montmorillonite  stability  field, 
although  halloysite  is  the  principal  clay  mineral 
forming  in  the  soil  on  the  ash.  The  chemical  denu- 
dation rate  of  the  low  porosity  andesites  is  28  met- 
ric tons  per  sq  km  per  yr,  a  typical  value  for  sil- 
icate weathering.  The  rate  for  the  ash  is  91  tons  per 
sq  km  per  yr,  showing  the  influence  of  highly  reac- 
tive starting  material.  (Knapp-USGS) 
W72-05630 


A  STUDY  OF  THE  CHEMICAL  QUALITY  OF 
STREAMFLOW  IN  ARKANSAS, 

Geological  Survey,  Washington,  D.C. 

T.  D.  Steele. 

Geological    Survey    Open-file    Report,    October 

1971.  93  p,  8  fig,  26  tab,  9  ref. 

Descriptors:  'Water  quality,  "Chemical  analysis, 
*StreamfIow,  *Flow  rates,  'Arkansas,  Hydrologic 
data.  Regression  analysis,  Forecasting,  Statistical 
methods,  Data  collections,  Time  series  analysis. 
Identifiers:  *Water  quality-stream  flow  relation- 
ships. 

Historical  records  of  streamflow  chemical  quality 
of  16  Arkansas  water  quality  stations,  representing 
more  than  102  station-years  of  data  and  over  6200 
composited  samples,  are  analyzed  graphically  and 
statistically.  A  sequential  procedure  is  described 
for  analyzing  data.  A  summary  for  each  sampling 
station  includes  basic  statistics  for  the  period  of 
record,  plots  of  selected  data  pairs,  and  regression 
relationships  derived  from  the  historical  water- 
quality  data  available  for  that  location.  A 
technique  is  shown  for  simulating  concentrations 
and  loads  of  major  inorganic  solutes  using  supple- 
mental records  of  specific  conductance,  stream 
discharge,  and  applicable  concentration-con- 
ductance regression  equations.  Preliminary  simu- 
lation studies  revealed  that  monthly  mean  values 
could  be  estimated  to  within  15-25%  of  actual 
determinations  for  an  independent  period  of 
record  or  set  of  data.  Annual  mean  concentrations 
and  loads  for  dominant  ions  estimated  from  the 
regression  relationships  seldom  exceeded  15%  in 
error  relative  to  comparable  values  computed 
from  actual  data.  Other  procedures  in  data  analy- 
sis include  examples  from  transferring  information 
on  streamflow  chemical  quality  both  in  time  and 
space  and  for  assessing  long-term  trends  in 
streamflow  salinity.  (Woodard-USGS) 
W72-05647 


TRAVEL  OF  NITROGEN  IN  SOILS, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  05B. 
W72-05695 


A  COMPARISON  OF  SOME  METHODS  FOR 
TOTAL  PHOSPHATE  ANALYSES, 

National  Inst,  for  Water  Research.  Pretoria  (South 

Africa). 

For  primary  bibliographic  entry  see  Field  05A. 

W72-05699 


HYDROLOGY  AND  GEOCHEMISTRY  OF 
ABERT,  SUMMER,  AND  GOOSE  LAKES,  AND 
OTHER  CLOSED-BASIN  LAKES  IN  SOUTH-CE- 
NTRAL OREGON, 

Geological  Survey,  Washington,  DC. 

For  primary  bibliographic  entry  see  Field  02H. 

W72-05846 


EARLY    DIAGENESIS   OF  CLAY   MINERALS, 
RIO  AMECA  BASIN,  MEXICO, 

Scripps   Institution  of  Oceanography,   La  Jolla, 

Calif.  Geological  Research  Div. 

For  primary  bibliographic  entry  see  Field  02L. 

W72-05850 


MOVEMENT    OF    CHLORIDE    AND    SODIUM 

IONS     IN     UNSATURATED     SODL     DURING 

EVAPORATION     (PEREDVIZHENIYE     IONOV 

KHLORA  I  NATRIYA  V  NENASYSHCHENNOY 

POCHVE  PRI ISPARENFJ), 

Vsesoyuznyi     Nauchno-Issledovatelskii     Institut 

Gidrotekhruki  i  Melioratsii,  Moscow  (USSR). 

S.  M.  Pakshina. 

Pochvovedeniye,  No  6,  p  117-120,  June  1971.  2  fig, 

1 1  ref. 

Descriptors:  *Ion  transport,  *Ion  exchange,  'Soil 

water        movement,        'Evaporation,        'Salts, 

Chlorides,     Sodium,     Calcium,     Soil     moisture. 

Moisture  content,  Soil  analysis.  Laboratory  tests, 

Separation  techniques,  Sampling,  Electrodialysis, 

Diffusion. 

Identifiers:  'USSR,  Water  films,  Hygroscopicity. 

The  transport  of  Na  and  CI  ions  from  a  water  and 
sodium  chloride  source  into  air-dry  soil  during 
evaporation  is  described.  Transport  of  salt  anions 
and  cations  depends  to  varying  degrees  on  the 
thickness  of  the  water-conducting  film.  When  film 
thickness  corresponds  roughly  to  maximum  hygro- 
scopicity, the  CI  ion  is  impeded  and  a  maximum  CI 
content  is  formed,  while  the  content  of  the  Na  ion 
varies  continuously  form  the  source  to  the  soil  sur- 
face. The  film  thickness  decrease  at  the  boundary 
between  saturated  and  air-dry  soil  causes  re- 
sistance to  transport  of  anions  by  reducing  the 
separation  of  the  anions  from  the  negatively 
charged  surface  of  soil  particles,  but  does  not  in- 
crease resistance  to  the  movement  of  cations.  The 
process  of  separation  of  ions  by  thin  liquid  films 
disrupts  the  proportionality  in  ion  transport  within 
a  unit  of  transported  water,  resulting  in  diffusion 
of  ions  throughout  the  soil  profile.  (Josefson- 
USGS) 
W72-05854 


GEOCHEMISTRY  OF  ORGANIC  MATTER  IN 
GROUNDWATER  (K  GEOKHTMH  OR- 
GANICHESKIKH  VESHCHESTV  PODZEM- 
NYKH  VOD), 

Ail-Union       Scientific       Research       Inst.       of 

Hydrogeology  and  Engineering  Geology,  Moscow 

(USSR). 

V.  M.  Shvets. 

Byulleten'  Moskovskogo  Obshchestva  Ispytateley 

Prirody,  Otdel  Geologicheskiy,  Vol  46,  No  5,  p 

122-134,  September-October  1971.  3  fig.  2  tab,  28 

ref. 

Descriptors:  'Geochemistry,  'Groundwater.  'Or- 
ganic matter.  Organic  compounds.  Organic  acids. 
Soil  types.  Sediments,  Rocks,  Coals,  Peat,  Oil, 


Natural  gas,  Aqueous  solutions,  Surface  wi 

Sea   water,   Confined   water,   Precipitation 

mospheric),  Infiltration,  Microbiology,  Che 

reactions. 

Identifiers:   'USSR,   Natural  waters,  Hydi 

bons. 

Sources  of  organic-matter  uptake  by  ground* 
are  examined  in  terms  of  methods  of  conversi 
organic  matter  to  a  water-soluble  state  ax 
composition,  content,  and  distribution  in  grt 
waters.  Organic  matter  is  considered  in  the  fo 
ing  natural  occurrences:  (1)  soils;  (2)  sea  and  c 
oozes;  (3)  rocks;  (4)  groundwaters;  (5)  soil 
tions;  (6)  pore  solutions;  (7)  water  extracts  (ro 
(8)  sediments ;  (9)  water  extracts  (oil) ;  ( 1 0)  sur 
water  runoff;  (11)  sea  water;  and  (12)  atmosp 
precipitation.  The  basic  processes  by  whid 
ganic  matter  enters  groundwater  are:  ( 1 )  migr 
from  the  earth's  surface  in  infiltration  stage; 
from  sea  basins  in  sedimentation  stages;  an 
solution  from  rocks  and  oil.  The  amount  of  on 
carbon  in  groundwaters  in  a  5-km  depth  o: 
earth's  crust  (50  million  cu  km)  is  about  the  : 
as  that  found  in  the  world's  oceans,  coal,  peat 
soils,  and  is  exceeded  only  by  the  amount  c 
ganic  carbon  in  sedimentary  rocks.  (Josel 
USGS) 
W72-05865 


AQUATIC  PLANTS  FROM  MINNESOTA  P 
1  -  CHEMICAL  SURVEY, 

Minnesota  Univ.,  Minneapolis.  Water  Resoi 

Research  Center. 

K.  Lee  Su,  and  E.  J.  Staba. 

Available  from  the  National  Technical  Info 

tion  Service  as  PB-207  474,  $3.00  in  paper  c 

$0.95  in  microfiche.  Minnesota  Water  Resoi 

Research  Center.  St.  Paul,  Bulletin  46.  Febr 

1972,  50  p,  3  fig,  11  tab,  147  ref.  OWRR  A 

MINN  (2). 

Descriptors:  'Aquatic  plants,  'Chemical  ( 
pounds,  'Medicine,  'Minnesota,  Alkali 
Flavonoids,  Tannins,  Saponins,  Steroids,  Li| 
Phytochemical  screening.  Chromatography. 
Identifiers:  'Hemolysis  test,  'Froth 
'Methanolysis,  Hydrogenation,  Dragendorff  i 
tive  spots,  Beta-sitosterol. 

The  aquatic  plants  in  Minnesota  have  not  been 
veyed  medicinally  for  useful  chemical  compou 
A  study  was  conducted  with  a  reasonable  antic 
tion  of  finding  compounds  such  as  alkaloids,  f 
noids,  tannins,  saponins,  steroids  and  lipids  w 
might  be  useful  in  medicine.  Examinauor 
chemical  constituents  was  accomplished  on 
following  plants  collected  from  various  lake 
Minnesota:  Anacharis  canadensis,  Calla  Polus 
Carex  lacustris.  Ceratophyllum  demersum,  CI 
vulgaris.  Eleocharis  smallii,  Lemna  Mi 
Myriophyllum  exalbescens,  Nuphar  variegat 
Nymphaea  tuberosa,  Potamogeton  amplifoliu: 
natans,  P.  pectinatus,  P.  richardsonu, 
zosteriformis,  Sagittaria  cuneata,  S.  laufi 
Sparganium  eurycarpum.  S.  fluctuans,  Typha 
gustifolia,  Vallisneria  americana,  and  Ziz 
aquetica.  Taxonomic  identification  of  aqu 
plants  was  made  and  exhaustive  extraction  u 
solvents  ranging  from  the  non-polar  to  polar  I 
was  followed  to  determine  the  nature  of  the  > 
ous  constituents  present  in  the  aquatic  plants, 
tection  for  compounds  involved  purification  of 
tracts,  thin-layer  chromatography,  hemolysis  t 
froth  test,  gravimetric  determination,  methan 
sis,  and  hydrogenation.  Thin-layer  chrom 
graphic  detection  studies  indicated  original 
tracts  did  not  appear  to  contain  alkaloids  Sev 
plant  species  demonstrated  Dragendorff  posi 
spots.  Flavonols  were  most  widely  distribute! 
the  plant  extracts  studies.  Tannins,  especially 
condensed  type,  were  widely  distributed  in 
plants  screened.  Five  species  of  plants  are  sap* 
positive.  Beta-sitosterol  was  tentatively  identil 
as  being  present  in  8  species.  The  Lipid  content 
3  species  may  be  considered  for  their  nutritk 
value. 
W72-05877 
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W72-05387 


W72-05499 


ER  SAMPLING  APPARATUS, 

rtment  of  the  Navy,  Washington,  D.  C.  (As- 

e). 

rimary  bibliographic  entry  see  Field  07B. 

05299 


ER  SAMPLER  DEVICE, 

rimary  bibliographic  entry'  see  Field  07B. 
05304 


MAL  WATER  QUALITY  MANAGEMENT 
THE  HOUSTON  SHIP  CHANNEL, 

>r.  Inc.,  Austin,  Tex.  Environmental  Science 

Engineering  Section. 

rimary  bibliographic  entry  see  Field  05G. 

05323 


NITY  TOLERANCE  OF  SOME  DOMINANT 
rERIA  AND  ACTINOMYCETES  FROM 
iHWATER,    ESTUARINE    AND    MARINE 

ITATS, 

evo  Univ.  (Yugoslavia).  Bioloski  Institut. 

jkaRistanovic. 

Biol  Jugoslav  Ser  B  Mikrobiol.  6  (2):  235-251. 

Illus.  English  summary. 

ifiers:    Actinomycetes,    Bacillus,    Bacteria, 

inant,  Estuarine,  Fresh,  Habitats,   Marine, 

iomonas.  Salinity,  Tolerance. 

inant  bacteria  and  actinomycetes  were  iso- 
(rom  habitats  of  different  salinity.  Pure  cul- 
were  used  that  were  neither  older  than  1  mo. 
nore  than  5  generations  from  the  moment  of 
ion  from  the  natural  habitats.  Pure  culture  of 
>organisms  were  cultivated  in  vitro  on  solid 
:nt  media  containing  salt  concentrations  of 
&-10.00%  NaCl.  Bacteria  from  3  habitats  are 
to  grow  in  zero  or  low  concentrations  of 
I  as  well  as  in  the  concentration  of  sea  water. 
:ria  from  brackish  water  are  better  adapted 
rowing  in  higher  concentrations  of  NaCl  than 
water  bacteria.  The  lethal  level  of  NaCl  for 
water  bacteria  is  lower  than  for  brackish  and 
ater  isolates.  There  is  a  statistically  signifi- 
difference  in  the  behavior  of  the  genera  Pseu- 
>nas  and  Bacillus  to  different  concentrations 
aCl,  dependent  on  the  natural  salinity  sources 
which  they  are  isolated.  Actinomycetes  from 
'  3  aquatic  habitats  (fresh,  brackish  and  sea- 
r)  grow  best  on  the  media  without  NaCl  and  in 
:oncentrations  but  those  originating  from  sea- 
r  grow  a  little  better  in  higher  concentrations 
iCl.  Bacteria  and  Actinomycete  cultures  grow 
on  nutrient  media  with  the  same  or  nearly  the 
concentrations  of  NaCl  as  in  natural  habitats 
which  they  are  isolated. -Copyright  1971, 
igical  Abstracts,  Inc. 
■05366 


IMARIDAE    FROM    THE    CONTINENTAL 
BRACKISH        WATERS        OF        THE 
THEASTERN  ARMORICAN  REGION  AND 
NORTHERN  AQUITAINE  BASIN, 

terdam  Univ.  (Netherland).  Inst,  of  Tax- 
lic  Zoology. 

J.  F.  Gras,  and  A.  M.  J.  Maasen. 

Dier.  41  (1):  52-60.  1971.  Illus.  Maps.  English 
nary. 

tifiers:  Aquitaine,  Armorican,  Basin, 
kish.  Continental,  Echinogammarus-Spinu- 
nis,   France,   Gammaridae,   Gammarus-Zad- 


Iwork  in  French  departments  along  the  Atlan- 
oast  from  southern  Brittany  to  the  northern 
of  the  Aquitaine  Basin  revealed  324  inland 
brackish  localities  with  gammarids.  Particu- 
interesting  are  21  new  stations  of  Echinogam- 
is  spinulicornis  (which  was  known  from  3 
:s  only,  all  more  to  the  south).  This  species 
srs  the  mid-course  of  rivers,  especially 
tats  without  vegetation.  Gammarus  zaddachi 
corded  for  the  1st  time  south  of  the  Loire. - 
/right  1971 ,  Biological  Abstracts,  Inc. 


TWO     NEW     LEvINIC     ECHINOGAMMARUS 
FROM  THE  AQUITAINE  BASIN, 

Amsterdam   Univ.   (Netherlands).   Inst,   of  Tax- 

onomic  Zoology. 

S.  Pinkster,  and  J.  H.  Stock. 

BijdrDier.  41  (1):  37-51.  1971.  DJus.  Maps.  English 

summary. 

Identifiers:   Aquitaine,   Basin,   Echinogammarus, 

Echinogammarus-Spinulicornis ,  Echinogam- 

marus-Zebrinus,  France,  Limnic,  Species. 

Descriptions  are  given  of  E.  spinulicornis,  closely 
related  to  E.  pungens  (H.  Milne  Edwards),  and  of 
E.  zebrinus,  a  member  of  the  E.  berUloni-group, 
from  streams  in  the  Basin  of  Aquitaine, 
southwestern  France. -Copyright  1971,  Biological 
Abstracts,  Inc. 
W72-05388 


QUALITY  OF  SURFACE  WATERS  OF  THE 
UNITED  STATES,  1967:  PARTS  5  AND  6.  HUD- 
SON BAY  AND  UPPER  MISSISSIPPI  RIVER 
BASINS,  AND  MISSOURI  RIVER  BASIN. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-05415 


MACROZOOPLANKTON  AND  SMALL  NEK- 
TON IN  THE  COASTAL  WATERS  OFF  VAN- 
COUVER ISLAND  (CANADA)  AND  WASHING- 
TON, SPRING  AND  FALL  OF  1963, 

National  Marine  Fisheries  Service,  Washington, 

D.C. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-05426 


TWO   SIMPLE   DURABLE   EPIFAUNAL   COL- 
LECTORS, 

Laval  Univ.,  Quebec.  Departement  de  Biologie. 
For  primary  bibliographic  entry  see  Field  05A. 

W72-05432 


AN  ECOLOGICAL  STUDY  OF  A  POOL  SUB- 
JECT TO  VARYING  SALINITY  (SWANPOOL, 
FALMOUTH), 

Bristol  Univ.  (England).  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-05466 


OBSERVATIONS  ON  OYSTER  BREEDING  IN 
CUBA:  I.  PLANKTON  COMPOSITION, 

Brussels  Univ.  (Belgium).  Lab.  Ekol.  Syst. 
F.  Lambert,  and  P.  Polk. 
Hydrobiologia.  38(1):  9-14.  1971.  Illus. 
Identifiers:  Breeding,  Composition,  Crassostrea- 
Rhizophorae,  Crustacea,  Cuba,   Echinodermata, 
Fish,        Hydromedusa,        Oyster,        Plankton, 
Polychaeta,  Protozoa,  Tunicata. 

A  first  qualitative  analysis  of  monthly  samples  of 
zooplankton  during  the  period  Dec.  1967-Nov. 
1968,  yielded  information  on  the  most  ad- 
vantageous time  for  gathering  Crassostrea 
rhizophorae  at  Casilda  (Cuba).  The  most  frequent 
plankton  groups  were:  Protozoa  (Tintinnidae, 
Foraminifera,  Radiolaria,  and  Dinoflagellata), 
Hydromedusa,  meroplanktonic  larvae  of  Gas- 
tropoda, Bivalvia,  Echinodermata,  Polychaeta  and 
Crustacea  (Cirripeda:  Balanomorpha  and 
Lepadomorpha,  Decapoda:  zoea)  holoplanktonic 
organisms  (Copepoda,  Branchipoda,  Mysidacea 
and  Isopda),  Tunicata  (Larvacea)  and  fish  eggs 
and  larvae. -Copyright  1971,  Biological  Abstracts, 
Inc. 
W72-05496 


CHEMICAL     RESOURCES     OF     SEAS     AND 
OCEANS  (KHIMICHESKIYE  RESURSY 

MOREY  I  OKEANOV). 

Akademiya      Nauk      SSSR,      Moscow.      Oke- 

anograficheskaya  Komissiya. 

For  primary  bibliographic  entry  see  Field  02K. 


CONNATE-WATER  SOLUTIONS  OF  THE  BAL- 
TIC SEA  AND  GULF  OF  RIGA  (GRUNTOVYYE 
RASTVORY  BALTIYSKOGO  MORYA  I  RIZH- 
SKOGO  ZALTVA), 

Ail-Union  Research  Inst,  of  Marine  Fisheries  and 

Oceanography,  Moscow  (USSR). 

For  primary  bibliographic  entry  see  Field  02K. 

W72-05500 


CALCULATION  OF  FREE  C02  AND  IN- 
DIVIDUAL FORMS  OF  SULFUR  COMPOUNDS 
IN  WATERS  OF  THE  BLACK  SEA  (RASCHET 
SODERZHANTYA  SVOBODNOY  UGLEKIS- 
LOTY  I  OTDEL'NYKH  FORM  SERNISTYKH 
SOYEDINENTY  V  VODE  CHERNOGO  MORYA), 
Akademiya  Nauk  URSR,  Sevastopol.  Marine 
Hydrophysics  Inst. 

For  primary  bibliographic  entry  see  Field  02K. 
W72-05501 


THE  DISTRIBUTION  OF  RICCIOCARPUS 
NATANS  (L.)  CORDA  IN  THE  WATERS  OF 
THE  AMU-DAR'YA  DELTA, 

K.  Butov. 

Vestn  Karakalp  Fil  Akad  Nauk  Uz  SSR.  2  (40):  87- 

88.  1970. 

Identifiers:     Amu-Darya,     Delta,     Distribution, 

Lemna-Minor-M,  Low,  Ricciocarpus-Natans,  Sal- 

vinia-Natans-P,  USSR. 

R.  natans  is  often  found  in  the  waters  of  the  lower 
delta,  forming  pure  thickets  or  societies  with  Sal- 
vinia  natans  and  Lemna  minor.  The  wide  distribu- 
tion of  the  species  is  caused  by  the  abrupt  fall  in 
the  water  level  in  the  last  10  yr  and  by  the  general 
shoaling  of  the  waters.— Copyright  1971 ,  Biological 
Abstracts,  Inc. 
W72-05558 


THE  LIST  OF  COPEPOD  SPECIF.S  FOUND  IN 
THE  WATERS  OF  THE  ROMANIAN  LIT- 
TORAL OF  THE  BLACK  SEA  AND  IN  SINOE 
LAGOON.  (IN  RUMANIAN), 

Muzeul    de    Istorie    Naturala    'Grigore    Antipa', 

Bucharest  (Rumania). 

Amelie  Marcus. 

Trav  Mus  Hist  Natur  Grigore  Antipa.   10.  7-17. 

1970.  Russian  summary. 

Identifiers:  Acanthocyclops-Americanus, 

Acanthocyclops-Vernalis,  Black,  Copepod, 
Lagoon,  List,  Littoral,  Romanian,  Salinity,  Sea, 
Sinoe,  Species. 

The  various  studies  conducted  on  the  copepods  of 
the  Romanian  littoral  of  the  Black  Sea  and  of 
Sinoe  Lagoon  are  described,  as  is  a  list  of  the 
known  species.  This  list  is  composed  of  141  ssp.: 
14  planktonic  species  (9  calanoids,  3  cyclopods, 
and  2  monstrilloids),  100  benthonic  species  (har- 
pacticoids),  and  8  associated  species  (cyclopoids 
and  harpacticoids).  Two  freshwater  cyclopoids, 
Acanthocyclops  vernalis  (Fischer)  and  A.  amer- 
icanus  (Marsch)  appeared  sporadically  and  only 
under  conditions  of  reduced  salinity.  The 
copepods  are  of  systematic,  biological  and 
economic  interest;  this  group  composes  one  of  the 
main  elements  in  the  nutrition  of  plank- 
tonophagous  and  benthophagous  fish.  Their  mode 
of  living,  their  biotope  and  the  studies  in  which 
they    are    mentioned    are    discussed.— Copyright 

1971 ,  Biological  Abstracts,  Inc. 
W72-05562 


THE  BIOLOGY  OF  ACETES  ERYTHRAEUS 
(SERGESTIDAE)  IN  A  BAY  OF 

NORTHWESTERN  MADAGASCAR  (AMBARO 
BAY)  (IN  FRENCH), 

Office  de  la  Recherche  Scientifique  et  Technique 
Outre-Mer,      Nosy-Be      (Madagascar).      Centre 
Oceanographique  (ORSTOM)  de  Nosy  Be. 
L.  Le  Reste. 

Cah  O.R.S.T.O.M.  Office  Rech  Sci  Tech  Outre- 
Mer  Oceanogr.  8  (2):  35-56.  Illus.  Maps.  1970.  En- 
glish summary. 
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Field  02— WATER  CYCLE 
Group  2L — Estuaries 


Identifiers:    Acetes-Erythraeus,    Ambaro,    Bay, 
Biology,  Madagascar,  Northwestern,  Sergestidae. 

The  biology  of  Acetes  erythraeus  was  studied 
from  adults  collected  in  the  Ambaro  bay 
(northwest  coast  of  Madagascar)  and  in  the  Am- 
bazoana  estuary  which  flows  in  it.  Plankton  sam- 
ples were  collected  in  the  bay  only.  The  nocturnal 
activity  rhythm  for  adults  is  studied.  Adult 
abundance  involves  seasonal  fluctuations  both  in 
the  bay  and  the  estuary.  These  fluctuations  are 
brought  about  by  the  dynamics  of  water  which  in- 
volves seasonal  fluctuations  in  the  adult  distribu- 
tion area;  a  seasonal  rhythm,  the  nature  of  which 
is  probably  biological.  In  the  bay,  spawning  takes 
place  during  the  rainy  season.  Sometimes  another 
smaller  spawning  season  is  recorded  in  the  last 
part  of  the  dry  season.--Copyright  1971,  Biological 
Abstracts,  Inc. 
W72-05574 


VERTICAL  DISTRIBUTION  OF 

PHOTOSYNTHETIC  PIGMENTS  AND  THE 
PENETRATION  OF  LIGHT  IN  MARINE  SEDI- 
MENTS, 

Copenhagen  Univ.,  Helsingoer  (Denmark).  Marine 

Biological  Lab. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-05619 


ESTIMATING  DISPERSION  COEFFICffiNTS  IN 
ESTUARIES, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Civil  En- 
gineering. 

D.  A.  Bella,  and  W.  J.  Grenney. 
Journal   of   the    Hydraulics    Division,    American 
Society  of  Civil  Engineers  Vol  98,  No  HY3,  p  585- 
589,  March  1972.  2  tab,  10  ref ,  append.  EPA  Grant 
16070  DGO,  NSF  Grant  GK-3656. 

Descriptors:  'Saline  water  intrusion,  'Estuaries, 
•Dispersion,  'Numerical  analysis,  Model  studies, 
Mathematical  models,  Oregon,  Mixing,  Salinity, 
Tides,  Streamflow. 

Estuarine  dispersion  coefficients  were  determined 
from  steady  state  salinity  profiles.  This  approach 
assumes  a  balance  between  the  seaward  advective 
flux  due  to  the  fresh  water  flow  and  the  landward 
flux  due  to  longitudinal  dispersion.  A  one-dimen- 
sional finite-difference  model  was  utilized  to  in- 
vestigate the  adequacy  of  the  equations.  The 
model  was  based  on  data  collected  within  the 
Yaquina  Estuary  located  at  Newport,  Ore.  Inter- 
tidal  variations  of  water  flow  were  incorporated 
into  the  model.  Long  term  simulation  runs  were 
obtained  by  repeating  the  flow  variations  of  a  sin- 
gle tidal  cycle.  The  calculated  dispersion  coeffi- 
cients were  usually  within  5%  to  20%  of  the  known 
value.  (Knapp-USGS) 
W72-05623 


SIZE     MODES     IN     BIOGENIC     CARBONATE 
SEDIMENT,  SOUTHEASTERN  ALASKA, 

Alaska  Univ.,  College.  Inst,  of  Marine  Science; 
and  Alaska  Univ.,  College.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  02J. 
W72-05631 


EFFLUENT  EXPANSION  AND  INTERFACIAL 
MIXING  IN  THE  PRESENCE  OF  A  SALT 
WEDGE,  MISSISSIPPI  RIVER  DELTA, 

Louisiana  State  Univ.,  Baton  Rouge.  Coastal  Stu- 
dies Inst. 

L.  D.  Wright,  and  J.  M.  Coleman. 
Journal  of  Geophysical  Research,  Vol  76,  No  36,  p 
8649-8661,  December  20,  1971.  7  fig,  17  ref.  NR 
388  002.  Contract  N00014-69-A-021 1-0003  ONR. 

Descriptors:  *Saline  water-freshwater  interfaces, 
'Estuaries,  'Mississippi  River,  'Oceans,  'Inlets 
(Waterways),  Mixing,  Boundaries  (Surfaces),  Sea 
water,  Fresh  water.  Analytical  techniques. 
Remote  sensing.  Currents  (Water),  Tides,  Runoff, 
Stratified  flow. 


Ground  observations  and  remote-sensing  imagery 
of  the  mouth  of  South  Pass,  Mississippi  River, 
support  the  contention  that  where  river  efflux 
takes  place  above  a  well  defined  salt  wedge,  ef- 
fluent expansion  is  primarily  a  response  to  the 
buoyancy  of  the  lighter  river  water.  Flow  decelera- 
tion and  fresh-water  deconcentration  are  for  the 
most  part  the  result  of  vertical  mixing  across  the 
fresh-water-salt-water  interface  by  interfacial 
waves.  However,  rough  seas  and  tidal  currents 
augment  mixing  and  influence  effluent  geometry 
to  a  significant  extent.  These  conclusions  apply 
only  to  cases  where  the  salt  wedge  intrudes  into 
the  lower  reaches  of  the  river  channel.  During 
flood  stage,  when  the  salt  wedge  is  flushed  out  of 
the  channel,  a  different  set  of  mechanisms 
prevails.  (Woodard-USGS) 
W72-05648 


TEMPERATURES  AND  SALINITY  DISTRIBU- 
TIONS IN  VERTICAL  SECTIONS  ALONG  THE 
LONGITUDINAL  AXIS  AND  ACROSS  THE  EN- 
TRANCE OF  THE  CHESAPEAKE  BAY  (APRIL 
1968  TO  MARCH  1969), 

Johns  Hopkins  Univ.,  Baltimore,  Md.  Chesapeake 
Bay  Inst. 
R.  C.  Seitz. 

Chesapeake  Bay  Institute  Graphical  Summary  No 
5,  September  1971.  60  p,  13  fig,  2  tab,  6  ref.  NR 
083-016.  N00014-67-A-0163-0006. 

Descriptors:  'Bays,  'Water  temperature,  'Saline 
waterfresh  water  interface,  'Data  collections, 
•Estuaries,  Tidal  waters,  Salinity,  Density, 
Stratified  flow,  Hydrologic  data,  Meteorological 
data.  Winds. 
Identifiers:  'Chesapeake  Bay. 

Twelve  monthly  temperature  and  salinity  sections 
along  the  Chesapeake  Bay  describe  a  complete  an- 
nual cycle  of  changes  in  the  physical  structure  of 
the  Bay.  The  monthly  variations  of  both  the  tem- 
perature and  salinity  distributions  show  a  much 
more  pronounced  two-layered  type  of  circulation 
pattern  in  the  summer  months  than  in  the  months 
from  October  to  December.  The  density  structure 
was  found  to  be  mainly  determined  by  the  salinity 
distribution,  however  the  temperature  distribution 
significantly  affects  the  density  stratification  in 
the  middle  portion  of  the  Bay.  In  the  summer 
months  the  vertical  stratification  of  temperature 
accounted  for  as  much  as  18%  of  the  total  surface 
to  bottom  difference  in  density.  During  the  course 
of  the  entire  year  temperature  effects  accounted 
for  23.2%  of  the  total  amount  of  variation  in  the 
surface  to  bottom  density  differences.  From  this  it 
is  obvious  that  the  annual  temperature  cycle  in  the 
Chesapeake  Bay  should  be  considered  when  in- 
vestigating the  major  circulation  of  the  Bay. 
(Woodard-USGS) 
W72-05652 


A  CONTRIBUTION  TO  THE  BIOLOGY  OF 
FRESHWATER  CRABS  FROM  AZERBAIDZ- 
HAN,  (IN  RUSSIAN), 

Akademiya  Nauk  Azerbaidzhanskoi  SSR,  Baku. 

Institut  Zoologii. 

A.  G.  Kasymov,  and  A.  R.  Khalilov. 

Zool  Zh.  50  (5):  773-775.  1971 .  English  summary. 

Identifiers:  Azerbaidzhan,  Biology,  Crabs,  Fresh, 

USSR. 

The  period  of  reproduction  of  crabs  in  the  water 
bodies  of  Azerbaidzhan  USSR  lasts  from  Oct.  till 
Jan.  Egg  laying  occurs  in  the  night.  The  number  of 
eggs  varies  from  200  to  600.  The  development  of 
egg  proceeds  during  about  9  mo.  The  life  span  is  10 
to  15  yr.  The  crabs  feed  on  frogs,  fishes  (bleak, 
spring  roach,  mosquitofish,  fry  of  wild  carp. 
bream,  roch  and  sheatfish),  earthworms  and  other 
obligochaetes,  chironomid  larvae,  terrestrial  and 
aquatic  insects.  The  crabs  can  affect,  to  a  con- 
siderable extent,  fish  stock  and  food  supply  of 
water  bodies. --Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-05696 


INVESTIGATIONS  ON  OYSTER  CULTURI 
THE  FLOOD  BASIN  OF  OSTEND  IN  1968, 

Institut     Royal     des     Sciences     Naturelles 

Belgique,  Brussels. 

Eugene  Leloup. 

Bull  Inst  Roy  Sci  Natur  Belg.  46  (6):  1-24.  1971 

lus.  Map. 

Identifiers:    Basin,    Belgium,    Culture,    Fish 

Flood,  Ostend,  Ostrea-Edulis,  Oyster,  Polychi 

On  the  Belgian  coast,  oysters  (Ostrea-edulisj 
cultivated  only  in  the  flood  basin  of  Ostenc 
1968,  experiments  were  made  in  the  use  i 
Japanese-made  basket  or  open-mesh  box  (typi 
of  the  firm  Hamasho  Co.,  Ltd.).  Oysters  w 
had  been  cleaned,  measured,  and  weighed  i 
placed  in  this  box  (25  in  each  of  4  compartm< 
on  April  18,  1968,  and  the  box  was  sunk 
fastened  at  the  foot  of  a  fixed  raft.  It  was  kept 
tie  above  the  bottom  in  order  not  to  have  it  sii 
the  mud.  On  Oct.  17  the  box  was  raised  an 
oysters  were  found  to  be  alive.  Data  on  meas 
ments  are  given.  During  the  same  period, 
oysters  were  fastened  to  sticks  and  immersed, 
only  59  were  recovered  6  mos.  later.  Other  k 
of  animals  found  with  the  oysters  are  listed.  / 
6  spp.  of  Polychaeta  found  in  the  flood  basi 
Ostend  are  described. --Copyright  1971,  Bioloj 
Abstracts,  Inc. 
W72-05734 


FOOD    HABITS    OF    JUVENILE    POMPA 
TRACHINOTUS  CAROLINUS,  IN  LOUISIAr 

Bureau   of   Sport   Fisheries   and   Wildlife,  1 
Beach,  Fla. 

John  W.  Bellinger,  and  James  W.  Avault. 
Trans  Am  Fish  Soc.  100(3):  486-494.  1971.  Ma] 
Identifiers:  Amphipods,  Clams,  Copep 
Fishes,  Food,  Gastropods,  Habits.  Insects, 
venile,  Louisiana,  Mysids,  Polychaetes,  I 
pano,  Trachinotus-Carolinus. 

Food  halits  of  juvenile  T.  carounus  in  Louis 
were  determined  during  the  summer  of  1 
Stomachs  of  899  juveniles  were  examined  I 
stations  at  Grand  Isle  and  Holly  Beach.  Louisi 
The  fish  ranged  from  10  to  125  mm  in  total  let 
Percent  frequency  of  occurrence,  percentag 
total  volume,  and  seasonal  variation  in  diet  \ 
determined.  Juvenile  pompano  in  Louisiana 
polychaetes,  small  clams,  gastropod  lar 
copepods,  mysids.  isopods,  amphipods,  poslk 
shrimp,  anomurar.s  (sand  crabs),  brachyurans 
veniles,  megalops,  and  eggs),  insects  and  s 
fishes.  Small  juveniles  ate  a  wide  variety  of  or 
isms  and  appeared  to  be  opportunistic,  appait 
feeding  on  those  organisms  most  abundant  al 
time.  Larger  juveniles  ate  a  more  limited  diet, 
sisting  primarily  of  coquina  clams. -Copyi 
1971 ,  Biological  Abstracts,  Inc. 
W72-05738 


CONSERVATION,  POLICY  AND  THE  ROLI 
COUNSEL, 

Maine  Univ..  Portland.  School  of  Law. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-05743 


EARLY  DIAGENESIS  OF  CLAY  MINER/ 
RIO  AMECA  BASIN,  MEXICO. 

Scripps  Institution  of  Oceanography.   La  J 

Calif.  Geological  Research  Di-  . 

J.  I.  Drever. 

Journal  of  Sedimentary  Petrology,  Vol  41,  No 

982-994,  December  1971.  9  fig,  4  tab,  33  ref.  1 

Grant  GA-985. 

Descriptors:    'Diagenesis.    'Clay    minerals, 
water.     Water     chemistry,     OxidaUon-reduc 
potential.  Magnesium.  Iron.  Sulfides.  Potass 
Ion  exchange.  Sedimentation. 
Identifiers:  Mexico. 

In  Recent  sediments  from  Banderas  Bay,  Me> 
the  non-exchangeable  Mg  content  of  the  clay  i 
tion  is  higher,  and  the  Fe  content  is  lower,  in ! 
ments  from  strongly  reducing  environments 
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WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION— Field  03 

Saline  Water  Conversion — Group  3A 


lilar  sediments  from  less  reducing  environ- 
.  Clay  mineralogy  does  not  vary  significantly 
I  different  environments.  The  total  cation 
nge  capacity  of  the  clays  does  not  differ  in 
fferent  environments  although  exchangeable 

markedly  lower  in  clays  from  sulfide-rich 
ents.  In  a  strongly  reducing  environment,  Fe 
,  the  monlmorillonite  structure  to  form  a  sul- 
uid  Mg  enters  the  same  sites  from  the  sur- 
ing  water,  so  that  gross  clay  mineralogy  is 
nged.  Mg  is  depleted  in  the  interstitial  water 

anoxic  sediments  and  Mg  must  be  diffusing 
le  sediment  from  the  overlying  sea  water  to 
nt  for  the  increased  Mg  content  of  the  clay. 
ip-USGS) 
15850 

WATER  SUPPLY 
UGMENTATION 
SD  CONSERVATION 

Saline  Water  Conversion 


ular  unit  assembly  for  mulit- 
;e  flash  distillation, 

can  Machine  and  Foundry  Co.,  New  York. 

Williamson. 

•atent  No.  3,489,650,  8  p,  14  fig,  11  ref.  Offi- 

azette  Vol  870  No.  2,  p.  609,  January  13, 


iptors:  'Patents,  'Desalination  plants, 
l  distillation,  'Distillation,  Separation 
ques,  Saline  water.  Water  purification, 
supply,  'Multi-stage  flash  distillation, 
water  conversion,  Water  supply  augmenta- 
2ondensation. 

sh  distillation  plant  is  used  for  sea  water 
nation.  The  plant  is  formed  by  intercon- 
i  modules,  each  of  which  includes  at  least 
lash  chamber,  a  corresponding  number  of 
nser  chambers,  and  a  conduit  or  duct  for  in- 
mecting  the  flash  chamber  and  the  con- 
r  chamber.  The  modular  units  are  con- 
ed to  permit  heated  feed  to  pass  in  counter- 
to  relatively-cool  condensing  fluid  in  each 
(Sinha-OEIS) 
15298 


VATER  DESALINATION, 

ic  Energy  Commission,  Washington,  D.C. 

;nee). 

maswami.  and  A.  A.  Jonke. 

Patent  No.  3,491,822,  4  p,  1  fig,  6  ref.  Vol 

<lo.  4,  Official  Gazette  p.  1178,  January  27, 


iptors:  'Patents,  'Desalination,  'Evapora- 
Separation  techniques,  Water  supply,  Sea 
,  Water  purification,  Water  pollution  treat- 


iesalination  of  sea  water  is  achieved  in  a 
sed  bed.  Atomized  sea  water  is  sprayed  into 
ted  bed  of  salt  particles.  Evaporation  of 
water  from  the  surface  of  the  particles  leaves 
salt  in  the  bed  but  no  brine.  The  total  surface 
>f  the  heating  medium  can  be  controlled  by 
ig  the  particle  and  bed  size.  Larger  surface 
mean  increased  vapor  velocities  and  greater 
water  production  capacity.  (Sinha-OEIS) 
)5300 


HOD  AND  APPARATUS  FOR  NON- 
LIC  CONCENTRATION  OF  SOLUTION- 
'ENSION, 

rimary  bibliographic  entry  see  Field  05D. 

85307 


ILLATION  SYSTEM  AND  METHOD, 

Webber. 


U.  S.  Patent  No.  3,492,205,  4  p,  1  fig,  13  ref.  Offi- 
cial Gazette,  Vol.  870,  No.  4,  p.  1265,  January  27, 
1970. 

Descriptors:  'Patents,  'Distillation,  Separation 
techniques,  'Evaporation,  'Refrigeration, 
•Desalination,  Water  supply,  Water  purification, 
Water  pollution  treatment,  Pollution  abatement, 
Waste  water  treatment. 

A  device  that  renders  water  potable  may  be 
designed  for  small  or  large  scale  construction.  A 
condenser  in  a  fluid  phase-change  refrigerating 
system  supplies  the  heat  to  evaporate,  in  one 
chamber,  the  solvent  of  a  liquid  solution,  while  an 
evaporator  in  the  refrigeration  system  extracts 
heat,  in  a  connected  chamber,  from  the  vapor 
produced  to  condense  that  vapor  and  cool  the  con- 
densate. Additional  condenser  and  evaporator 
means  are  included  in  the  system  if  required  to 
produce  the  intended  distillation  effect  upon  the 
solution.  The  system  can  be  used  in  small  sizes,  as 
a  portable  desalinator  or  to  render  potable  any 
water  holding  noxious  solids  in  solution.  (Sinha- 
OEIS) 
W72-05309 


OPTIMIZATION  OF  A  SINGLE  EFFECT,  MUL- 
TI-STAGE FLASH  DISTILLATION  DESALINA- 
TION SYSTEM, 

Western  Electric  Co.,  Inc.,  Princeton,  N.J.  En- 
gineering Research  Center. 
Allen  K.  Coleman. 

Desalination,  Vol.  9,  No.  4,  p  315-331,  December, 
1971.  5  fig,  4  tab,  13  ref. 

Descriptors:  'Optimization,  'Mathematical  stu- 
dies, 'Dynamic  programming,  'Desalination, 
Desalination  processes,  Flow,  Distillation,  Model 
studies. 

A  dynamic  programming  model  was  developed  to 
estimate  the  minimum  cost  design  and  operation  of 
a  single  effect  multi-stage  flash  distillation 
desalination  system.  The  dynamic  programming 
explicitly  considered  the  effects  of  salinity 
changes  upon  specific  heats  and  boiling  point  tem- 
perature rises  and  the  coupling  between  the  heat 
recovery  and  heat  rejection  sections  of  the  system. 
The  model  was  in  a  form  such  that  feasible  com- 
binations of  overall  flow  rates  may  be  computed 
first.  From  the  calculated  flow  rates,  dynamic  pro- 
gramming was  shown  to  be  useful  for  estimating 
the  system's  parameters  that  minimized  the  total 
cost.  (Ligon-Cornell) 
W72-05324 


WATER  TRANSPORT  IN  HYPERFILTRATION 
MEMBRANES, 

Weizmann  Inst,  of  Science  Rehovoth  (Israel). 
D.  Vofsi,  and  O.  Kedem. 

For  sale  by  the  Superintendent  of  Documents, 
U.S.  Government  Printing  Office,  Washington, 
D.C.  20402,  Price  $0.70.  Office  of  Saline  Water 
Research  and  Development  Progress  Report  No 
401,  March  1969.  73  p,  18  fig,  14  tab,  7  ref.  14-01- 
0001-961. 

Descriptors:  'Reverse  osmosis,  'Membranes, 
'Separation  techniques.  Osmosis,  Mass  transfer, 
Permselective  membranes.  Semipermeable  mem- 
branes. Pressure,  Ions,  Hydrogen,  Desalination. 
Identifiers:  'Hyperfiltration,  Crosslinked  albu- 
min, Collodion  matrix. 

A  loose  charged  membrane  was  prepared  by  cross- 
linking  albumin  in  a  collodion  matrix.  High  water 
flow  is  obtained  at  relatively  low  pressures. 
Hyperfiltration  of  sulphuric  acid  and  of 
hydrochloric  acid  in  this  membrane  gives  negative 
rejection  (enrichment)  in  the  concentration  range 
from  0.001N  to  0.1N;  the  negative  rejection  is 
higher  and  is  observed  in  a  wider  range  for  sulphu- 
ric acid.  Mixtures  of  copper  sulphate  and  sulphuric 
acid  and  of  copper  chloride  and  hydrochloric  acid 
were  hyperfiltrated.  Positive  rejection  of  copper 
ions  and  negative  rejection  of  hydrogen  ions  were 


obtained  in  these  mixtures.  Thus,  a  considerable 
separation  was  achieved.  (OSW  abstract) 
W72-05445 


MECHANISM  OF  ELECTRODE 

DEMINERALIZATION, 

Rocketdyne,  Canoga  Park,  Calif. 
S.  Evans.  * 

For  sale  by  the  Superintendent  of  Documents, 
U.S.  Government  Printing  Office,  Washington, 
D.C.  20402,  Price  $0.50.  Office  of  Saline  Water 
Research  and  Development  Progress  Report  No 
156,  February  1966.  88  p,  22  fig,  26  tab,  15  ref.  14- 
01-0001-334. 

Descriptors:    'Desalination,   'Electrodes,   'Elec- 
trochemistry,      Ion       exchange,       Adsorption, 
'Demineralization,        Ions,       Carbon,       Cation 
exchange. 
Identifiers:  'Coulometry. 

Voltammetry  at  linearly  changing  potentials  was 
utilized  in  the  determination  of  the  double-layer 
capacity  of  carbon-type  materials  used  in 
demineralization.  Extensive  coulometric  and 
mass-balance  experiments  were  conducted  with 
cation-responsive  paste  electrodes.  The 
mechanism  of  ion  uptake  and  release  at  such  elec- 
trodes is  presented.  The  exchange  characteristics 
(rate,  efficiency,  and  capacity)  of  these  materials 
were  evaluated.  Cations  are  removed  from  solu- 
tion by  the  application  of  a  cathodic  current  to  ca- 
tion-responsive paste  electrodes.  Cation  exchange 
takes  place  at  weak-acid  groups  present  on  the  car- 
bon surface.  The  acid  groups  are  ionized  during 
the  cathodic  cycle  by  the  electrochemical  genera- 
tion of  hydroxyl  ion.  Hydrogen  is  not  evolved. 
Iogenic  groups  thus  produced  result  in  depletion  of 
cations  from  solution  by  an  ion-exchange  process. 
During  regeneration,  the  hydrogen  which  was  ad- 
sorbed during  the  cathodic  cycle  is  oxidized  giving 
rise  to  acid  conditions.  The  iogenic  groups  are  thus 
converted  into  the  undissociated  acid  form  and  ca- 
tions are  relased  to  the  solution.  Demineralization 
and  regeneration  occurred  efficiently  at  ion- 
exchange  resin  electrodes  in  accordance  with  the 
mechanism  presented.  (OSW  abstract) 
W72-05446 


DEMINERALIZATION  OF  SALINE  WATER  BY 
ENVIRONMENTALLY  MODULATED  ADSORP- 
TION, 

Marquardt  Corp.,  Van  Nuys,  Calif. 

A.  M.  Johnson. 

For  sale  by  the  Superintendent  of  Documents, 

U.S.  Government  Printing  Office,   Washington, 

D.C.  20402,  Price  $0.30.  Office  of  Saline  Water 

Research  and  Development  Progress  Report  No 

155,  February  1966.  42  p,  5  tab,  12  fig,  21  ref. 

Descriptors:  'Desalination,  'Ion  exchange,  'Ions, 
'Adsorption,   'Electrochemistry,   'Demineraliza- 
tion, Ion  transport,  Carbon,  Electrodes,  Cation 
adsorption. 
Identifiers:  'Sirotherm  Process. 

Electrochemical  adsorption  processes  for  desalt- 
ing water  were  studied  considering  reversible  ad- 
sorption which  can  be  modulated  by  changes  in  the 
temperature,  pressure,  and/or  concentration  of 
saline  species  in  the  adsorption  system.  The  mag- 
nitudes of  these  effects,  which  include  both  elec- 
trochemical and  ion  exchange  processes,  and  their 
suitability  for  use  in  simple,  low-cost  systems  have 
been  investigated.  A  thermally  modulated  system 
making  use  of  suitably  pretreated  granular  carbon 
adsorbents  seems  to  be  especially  attractive.  The 
technical  feasibility  of  such  a  process  has  been 
demonstrated  and  the  useable  salt  exchange 
capacity  has  been  found  to  be  sufficient  for  practi- 
cal use  with  respect  to  energy  consumption  and  to 
initial  cost.  Proof  of  practical  feasibility  will  be  de- 
pendent upon  the  expected  further  development  of 
the  process  and  especially  upon  demonstration  of 
sufficient  durability  of  adsorbents.  (OSW  abstract) 
W72-05447 
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Field  03— WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION 
Group  3A — Saline  Water  Conversion 


REVERSE  OSMOSIS  MEMBRANE  RESEARCH, 

Gulf  General  Atomic,  Inc. ,  San  Diego,  Calif. 

U.  Merten,  H.  K.  Lonsdale,  R.  L.  Riley,  and  K.  D. 

Vos. 

For  sale  by  the  Superintendent  of  Documents, 

U.S.  Government  Printing  Office,   Washington, 

D.C.  20402,  Price  $1.00.  Office  of  Saline  Water 

Research  and  Development  Progress  Report  No 

369,  November  1968.  104  p,  26  tab,  23  fig,  47  ref. 

14-01-0001-767. 

Descriptors:  'Reverse  osmosis,  'Membranes, 
•Semipermeable  membranes,  'Desalination, 
Permselective  membranes,  Separation  techniques, 
Pressure,  Ion  exchange,  Cellulose,  Surfactants, 
Models. 

Identifiers:  'Cellulose  acetate,  Polyvinylpyr- 
rolidone, Diisocyanates,  Polymer  latices,  Protein 
membranes. 

The  objectives  were  to  improve  the  properties  and 
performance  of  existing  modified  cellulose  acetate 
(CA)  membranes  and  to  search  for  improved  mem- 
brane materials.  Studies  of  (CA)  membranes  were 
concerned  mainly  with  the  compaction 
phenomenon,  membrane  life,  and  methods  for 
drying  modified  membranes.  In  the  area  of  mem- 
brane compaction,  the  use  of  finely  divided  filler 
particles  in  an  attempt  to  improve  resistance  to 
creep  was  studied.  The  effect  of  temperature  and 
salt  concentration  on  compaction  rates  was  ex- 
amined. A  rapid  method  for  assessing  compaction 
rates  was  devised,  and  several  membrane-life  ex- 
periments were  completed.  One  of  these  was  made 
at  pH  1 0,  where  the  hydrolysis  of  (CA)  is  rapid  and 
the  deterioration  of  modified  membranes  can  be 
observed  in  a  short-term  test.  The  effects  of  long- 
term  storage  of  membranes  on  their  performance 
and  the  use  of  a  variety  of  preservative  solutions 
were  examined.  A  method  was  developed  for  dry- 
ing the  modified  (CA)  membranes  with  no 
degradation  in  their  performance.  The  method  in- 
volves the  use  of  surfactants  to  reduce  the  surface 
tension  of  the  water  in  the  membrane  pores.  Sur- 
factants were  useful  and  the  conditions  for  their 
successful  application  was  defined.  Research  on 
new  membrane  materials  was  concerned  with 
polyvinylpyrrolidone  (PVP)  systems.  Water-solu- 
ble PVP  can  be  insolubilized  by  reacting  with  any 
of  several  diisocyanate  compounds.  The  diiso- 
cyanate-PVP  compounds  are  normally  totally  in- 
soluble gels.  Membranes  can  be  cast  as  the  reac- 
tion proceeds,  and  the  transport  properties  of  such 
membranes  were  comparable  to  those  of  cellulose 
2.5-acetate.  Stable  solutions  of  PVP  and  diiso- 
cyanates can  be  prepared  by  using  'blocked'  diiso- 
cyanates. The  reaction  is  then  effected  after  the 
membrane  is  cast  by  thermally  unblocking  the  dis- 
socyanate.  Direct  osmosis  and  reverse  osmosis 
measurements  have  yielded  the  same  values  for 
salt  permeability,  indicating  that  these  membranes 
are  generally  free  of  imperfections.  (OSW  ab- 
stract) 
W72-05448 


DEVELOPMENT  REPORT  NO.  9  -  V.T.E. 
PROCESS  DEVELOPMENT  -  FREEPORT  TEST 
FACILITY  -  FREEPORT,  TEXAS, 

Stearns-Roger  Mfg.  Co.,  Denver,  Colo. 
K.  S.  Campbell,  and  D.  L.  Williams. 
For  sale  by  the  Superintendent  of  Documents, 
U.S.  Government  Printing  Office,  Washington. 
D.C.  20402,  Price  $2.00.  Office  of  Saline  Water 
Research  and  Development  Progress  Report  No 
739,  October  1971.  181  p.  21  fig,  51  tab.  OSW  Con- 
tract No.  14-01-001-1804. 

Descriptors:  'Long-tube  vertical  distillation. 
Saline  water.  Distillation.  Boiling.  Deaeration. 
Heat  exchangers.  Heat  transfer,  Flow.  Centrifugal 
pumps.  Evaporators,  'Desalination.  'Sea  water. 
Desalination  plants,  'Materials  testing.  Conden- 
sers. 

Identifiers:  Process  development.  Falling-film 
evaporation. 

Major  importance  was  placed  on  evaluating  the 
double-fluted  tube  bundle  and  the  titanium  tube 
bundle  to  see  how  well  they  perform  with  time  in  a 


large  desalination  plant.  Condensate  handling- 
restrictions  in  the  5  effect  module  were  studied.  A 
major  sump  to  sump  brine  transfer  system  modifi- 
cation was  designed,  installed  and  tested.  An  at- 
tempt was  made  to  improve  brine  distribution  by 
the  use  of  porcelain  spray  nozzles  in  two  effects. 
Enhanced  surface  spirally  grooved  tubes  were 
evaluated  both  in  a  brine  preheater  and  in  the  high 
temperature  auxiliary  test  unit.  Deaerator  control 
at  Run  14  optimum  conditions  and  minimum  acid 
addition  rate  were  closely  monitored.  A  full  sized 
system  of  oxygen  scavenging  was  operated, 
modified  and  evaluated.  (OSW  abstract) 
W72-05449 


ULTRATHIN  MEMBRANES  FOR  REVERSE  OS- 
MOSIS WATER  DESALINATION, 

North  Star  Research  and  Development  Inst.,  Min- 
neapolis, Minn. 

L.  T.  Rozelle,  J.  E.  Cadotte,  and  B.  R.  Nelson. 
For  sale  by  the  Superintendent  of  Documents,  U. 
S.  Government  Printing  Office,  Washington,  D.C. 
20402,  Price  $0.40.  Office  of  Saline  Water 
Research  and  Development  Progress  Report  No 
725,  December  1971.  27  p,  7  fig,  5  tab,  2  ref.  Con- 
tract No.  14-01-0001-1696. 

Descriptors:  'Reverse  osmosis,  'Membranes, 
'Semipermeable  membranes,  Osmosis,  Desalina- 
tion, Saline  water.  Separation  techniques.  Mem- 
brane processes.  Water  purification. 
Identifiers:  'Ultrathin  membranes,  'Polysulfone 
supports. 

Two  tubular  modules  (American  Standard  TM  5-8) 
containing  ultrathin  cellulose  acetate  membranes 
supported  on  microporous  polysulfone  films  un- 
derwent a  reverse  osmosis  test  sequence  to  deter- 
mine their  suitability  for  water  purification  in  U.S. 
Army  field  operations.  The  test  consisted  of  three 
reverse  osmosis  runs  of  100  hours  each,  with  0.5 
percent  NaCl  at  600  psi.  After  each  run,  the 
modules  were  drained  and  held  for  at  least  50 
hours  in  a  chamber  maintained  at  120  deg  F  or 
greater,  and  at  less  than  five-percent  relative  hu- 
midity. Module  A  exhibited  first-,  second-,  and 
third-service  cycle  water  fluxes  of  26.5,  17.9,  and 
15.7  gfd,  respectively.  Module  B  exhibited  fluxes 
of  25.0,  16.7,  and  13.7  gfd,  respectively.  The  salt 
rejections  were  over  94  percent  for  both  modules. 
The  decline  in  the  water  flux  of  the  two  modules 
between  service  cycles  was  attributed  to  the 
hydrophobicity  of  the  polysulfone  support  after 
being  exposed  to  the  severe  dry  conditions  of  the 
drying  cycle.  The  incorporation  of  hydrophilic  ad- 
ditives into  the  polysulfone  support  to  help  offset 
this  hydrophobicity  appeared  to  be  successful. 
(OSW  abstract) 
W72-05450 


DISTILLATION-CONDENSER  wrTH  VERTI- 
CALLY DISALIGNED  TUBES, 

Saline  Water  Conversion  Corp.,  Oradell,  N  J.  (As- 
signee). 
Ralph  C.  Roe. 

U.S.  Patent  No.  3,501,382,  Patent  Abstracts  Sec- 
tion, Official  Gazette,  Vol  872,  No  3,  p  925,  March 
17,  1970.  4  p,  7  fig.  13  ref. 

Descriptors:  'Patents.  'Vapor  compression  distil- 
lation. Flash  distillation,  'Desalination,  Evapora- 
tion, Condensation.  Separation  techniques.  Water 
purification.  Freshwater,  Steam,  'Distillation. 
Identifiers:  Freshwater  recovery. 

A  novel  surface  condenser  arrangement  recovers 
fresh  water  from  steam,  or  recovers  fresh  water 
from  saline  or  otherwise  contaminated  solutions. 
In  a  surface  condenser  unit  condenser  tubes  ex- 
tend horizontally  and  are  arranged  in  vertical  dis- 
alignment  so  that  no  condenser  tube  extends 
directly  above  another  tube.  The  condensate  drops 
directly  down  and  avoids  all  further  contact  with 
the  tubes.  The  condenser  tubes  are  maintained  at 
maxiumum  heat  transfer  effectiveness.  (Sinha- 
OEIS) 
W72-05455 


DISTILLATION  PLANT, 

Department  of  the  Interior,  Washington,  D.C. 

signee). 

Robert  Bruce  Cox. 

U.  S.  Patent  No.  3,499,827,  5  p.  7  fig,  14  ref;  Pi 

Abstracts  Section,  Official  Gazette,  Vol.  872, 

2,  p  520,  March  10,  1970. 

Descriptors:  'Patents,  'Desalination  pi; 
'Distillation,  'Condensation,  Liquids,  Sepan 
techniques.  Sea  water,  'Treatment  facili 
Waste  water  treatment. 

The  plant  consists  of  a  vertical  stack  of  'effi 
each  having  horizontal  vapor  tubes.  A  perfor 
pan  distributes  feed  water  over  the  tubes.  Anc 
pan  collects  unevaporated  liquid.  The  feed  ti 
flows  by  gravity  from  one  area  to  the  next, 
condensate  is  collected  and  constitutes  the 
product,  i.e.  fresh  water  in  the  case  of  a  desa 
plant.  (Sinha-OEIS) 
W72-05468 


DESALINATION  APPARATUS  AND  PROCE 

McDonnell  Douglas  Corp.,  Santa  Monica,  C 

(Assignee). 

Fred  E.  Littman. 

Descriptors:  'Patents,  'Desalination  appan 
'Desalination  processes,  'Reverse  osmi 
'Membranes,  Separation  techniques,  Seaw; 
Brackish  water.  Waste  water  treatment. 
Identifiers:  Glass  membranes,  'Capillary  n 
biases. 

Porous  glass  elongate  capillary  membranes  an 
out  parallel  within  a  fluid  light  pressure  chair 
The  feed  solution  is  applied  under  pressure  tt 
outer  surfaces  of  the  capillary  tubes,  forcing 
solution  through  the  porous  glass  wall  of  the  Uj 
The  solution  reduced  in  salt  content  is  withdi 
from  the  capillary  membranes  or  tubes  as  prot 
(Sinha-OEIS) 
W72-05511 


APPARATUS  AND  PROCESS  FOR  THE  C 
TROLLED       OSMOTIC       SEPARATION 
WATER  FROM  SEA  WATER, 

Morris  Mendelson. 

U.S.  Patent  No  3,498.910,  Patent  Abstracts 
tion,  Official  Gazette,  Vol  872,  No  1 .  p  269.  M 
3,  1970. 4  p,  lfig,  2  ref. 

Descriptors:  'Patents,  'Desalination  appan 
'Reverse  osmosis.  Separation  techniq 
'Desalination  processes,  'Membranes.  Seaw; 
Brackish  water.  Osmosis,  Waste  water  ireatmi 

A  reverse-osmosis  permeability  cell  is  conne 
with  primary  and  secondary  feed  circuits.  The 
mary  circuit  supplies  the  cell  with  sea  water, 
secondary  circuit  is  periodically  connected 
the  primary  circuit  to  replenish  the  tempo 
storage  chamber  and  to  wash  the  perineal 
membrane  of  accumulated  salts.  As  the  cap; 
of  the  membrane  to  separate  fresh  wale 
reduced,  the  sea  water  flow  rate  through  the  ci 
increased  so  that  the  fresh  water  output  remaii 
a  fairly  constant  level.  (Sinha-OEIS) 
W72-05512 


LOW  PRESSURE  DEGASSING  OF  Fl 
WATER  IN  MULTI-STATE  FLASH  EVAPO 
TORS, 

Applied  Research  and  Engineering  Ltd.,  Dur 

(England)  (Assignee). 

Roy  Starmer. 

U.S.  Patent  No.  3,501,384.  Patent  Abstracts 

tion.  Official  Gazette.  Vol  872,  No  3.  p  926,  M 

17,  1970.  2  p.  5  fig.  9  ref. 

Descriptors:  'Patents.  'Desalination  appan 
'Evaporators.  'Flash  distillation.  Separa 
techniques.  Sea  water.  Brackish  water.  'Disl 
tion.  Waste  water  treatment. 
Identifiers:  Multi-stage  flash  evaporation,  De 
sers.  'Flash  evaporators. 
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Saline  Water  Conversion — Group  3 A 


■ 


ated  water  is  passed  through  a  succession  of 
sh  chambers.  Make-up  feed  water  is  mixed  with 
east  some  of  the  water  remaining  in  one  of  the 
>ler  stages  and  the  water  mixture  is  fed  in  contra 
*  heal  exchange  relation  with  vapor  from  water 
sing  through  the  flash  chambers.  Heating  takes 
ce  before  the  feed  water  passes  through  the 
lasser.  Pressure  in  the  degasser  is  kept  lower 
n  in  the  evaporator.  (Sinha-OEIS) 
2-05513 


DISTILLATION 


PARTITIONED 


ASH 
WER, 

ir  Westgarth  Ltd.,  Glasgow  (Scotland)  (As- 
nee). 

er  Thomas  Walker,  and  Ivan  Henry  Newson. 
>.  Patent  No.  3,498,886,  Patent  Abstracts  Sec- 
I,  Official  Gazette,  Vol  872,  No  1 ,  p  264,  March 
970.  2p,2fig,9ref. 

scriptors:  'Patents,  'Flash  distillation, 
esahnation,  Condensation,  Brine,  Sea  water, 
>aration  techniques,  'Distillation,  Waste  water 
atment. 

e  first  step  consists  of  heating  raw  feed  liquid, 
n  passing  it  into  the  lower  portion  of  an  undi- 
ed  vertical  section  of  a  tower.  Pressure  is  main- 
led  to  form  a  mixture  of  vapor  and  liquid.  The 
jid  is  withdrawn  and  condensation  of  the  vapor 
es  place.  After  it  leaves  the  tower,  the  conden- 
e  may  be  passed  to  an  oil/water  separator  and 
fresh  water  recovered.  (Sinha-OEIS) 
'2-05514 


I     INTEGRAL      APPROACH      TO      URBAN 
ITER  SUPPLY  SYSTEMS, 

iser  Industries  Corp.,  Oakland,  Calif. 

r  primary  bibliographic  entry  see  Field  06B. 

'2-05565 


COND  REPORT  ON  HORIZONTAL-TUBES 
JLTIPLE-EFFECT  PROCESS  PILOT  PLANT 
STS  AND  DESIGN, 

liversal  Desalting  Corp.,  New  York. 
B.  Cox.  G.  A.  Matta,  A.  S.  Pascale,  and  K.  G. 
omberg. 

py  available  from  GPO  Sup  Doc  $1.50.  Office 
Saline    Water    Research    and    Development 
Jgress  Report  No  592,  May  7,  1970.  128  p,  20 
,  127  tab,  3  ref.  Contract  No.  14-01-0001-2247. 

scriptors:  'Design  criteria,  'Dropwise  conden- 
ion,  Heat  transfer,  'Desalination,  Films, 
aporators.  Condensers,  Boiling,  Distillation, 
ot  plants. 

:ntifiers:  'Horizontal  tube  evaporators,  'Multi- 
effect  distillation. 

single-effect  test  unit  at  the  OSW  Wrightsville 
ach  Plant  is  described  in  OSW  R  and  D  Progress 
pt.  No.  492  has  been  automated  for  continuous 
eration.  Data  obtained  during  previous  short-du- 
ion  tests  were  confirmed  by  continuous  opera- 
n  and  by  a  specific  500-hr.  run.  The  factors  that 
luence  the  overall  heat  transfer  coefficient  were 
Iher  delineated.  The  effect  of  various  surface 
hancemenis  on  the  heat  transfer  coefficient  was 
lermined  and  coefficients  2  to  3  times  those  in 
V  smooth  tubes  were  obtained.  A  3-effect  test 
it  was  designed  to  determine  the  parameters  as- 
:iated  with  inter-effect  operation  and  to  demon- 
ate  the  adequacy  of  designs  for  larger  sized 
mts.  This  3-effect  test  unit  is  described  together 
th  a  discussion  of  the  operating  parameters  and 
sign  innovations  to  be  demonstrated  in  future 
Is.  (OSW  abstract) 
72-05676 


[PROVED  RESINS  FOR  THE  REMOVAL  OF 
)RON  FROM  SALINE  WATER-EXPLORA- 
)RY  STUDY, 

>w  Chemical  Co.,  Walnut  Creek,  Calif. 
RGrinstead.and  R.  M.  Wheaton. 
>r  sale  by  the  Superintendent  of  Documents,  U. 
Government  Printing  Office,  Washington,  D.  C. 


20402  Price  $0.65.  Office  of  Saline  Water  Research 
and  Development  Progress  Report  No  721, 
December  1971.  65  p,  16  fig,  13  tab,  25  ref.  Con- 
tract No  14-30-2617. 

Descriptors:  'Boron,  'Ion  exchange,  Saline  water, 
Irrigation     water.     Desalination,     Return     flow, 
Resins,  Ions,  Water  treatment.  Water  supply. 
Identifiers:      Water      beneficiation,      Amberlite 
XE243. 

The  following  major  aspects  were  studied  of  the 
boron  removal  problem:  (1)  the  development  of 
resins  without  basic  amino  groups,  (2)  the  develop- 
ment of  cheaper  resin  materials,  and  (3)  the 
development  of  resins  which  could  handle  high 
feed  flow  rates.  The  boron-selective  resins 
prepared  by  the  reaction  of  N-methyl  glucamine 
(NMG)  with  a  chloromethylated  crosslinked 
polystyrene  matrix,  as  exemplified  by  Amberlite 
;;£-243,  were  very  effective  for  boron  removal. 
Column  performance  can  be  improved  and 
process  costs  can  be  reduced  by  use  of  a 
somewhat  finer  mesh  resin  than  the  present-16  +  50 
mesh  material.  No  other  amino  polyol  derivative 
was  found  equal  to  that  prepared  from  NMG  and 
the  macroporous  copolymer.  Though  there  has 
been  no  attempt  to  calculate  resin  costs,  no 
product  having  obviously  lower  costs  has  been 
revealed.  The  cost  of  removal  of  10  ppm  B  from 
water  will  approximate  21  cents/M  gallons  at  one 
million  GPD  production,  about  12  cents/M  gallons 
at  10  million  GPD.  The  costs  of  course  would  be 
lower  for  lesser  levels  of  boron  reduction.  These 
cost  estimates  do  not  include  ultimate  disposal  of 
the  regenerant  stream,  including  boron.  (OSW  ab- 
stract) 
W72-05677 


VAPOR  COMPRESSION  DISTILLATION 
USING  SECONDARY  HEAT  TRANSFER 
MEDIA, 

Ferguson  (H.  K.)  Co.,  New  York. 
J.  C.  Chambers. 

For  sale  by  the  Superintendent  of  Documents,  U. 
S.  Government  Printing  Office,  Washington,  D.  C. 
20402  Price  $2.25.  Office  of  Saline  Water  Research 
and  Development  Progress  Report  No  122,  Janua- 
ry 1966.  308  p.  6  fig,  9  tab,  12  ref.  14-01-0001-280. 

Descriptors:  Desalination,  'Vapor  compression 
distillation,  Distillation,  'Desalination  processes, 
Heat  transfer,  Pilot  plants.  Evaluation, 
Economics. 

Economic  and  process  data  are  presented  for  a 
50,000-GPD  pilot  plant  and  for  1-  and  10-Mgd 
plants.  A  58,000-GPD  pilot  plant  would  require  an 
investment  of  $313,810  and  produce  water  at 
$2.45/1000  gal.  A  10-Mgd  plant  with  aluminum 
bronze  heat  transfer  surfaces  operating  at  a  max- 
imum of  175  deg  F  would  require  $13,673,000  and 
produce  water  at  85.5  cents/1000  gal.  If  operating 
at  270  deg  F  is  possible,  the  investment  should  be 
about  $7,500,000  and  produce  60  cents/1000  gal. 
For  a  1-Mgd  plant,  extending  the  maximum  tem- 
perature from  180  to  300  deg  F  results  in  25  cents 
reduction  in  the  cost  of  water  from  $1.10  to  84.7 
cents/ 1000  gal.  A  large  plant  should  be  driven  by 
steam  to  take  advantage  of  the  exhaust  heat  availa- 
ble after  extraction  of  power.  However,  for  the 
simplicity  of  operations  and  lower  capital  costs,  it 
is  recommended  that  a  10  to  12  effect  all-electric 
pilot  plant  be  installed  to  fully  test  the  process. 
(OSW  abstract) 
W72-05678 


SEMIPERMEABLE 


MEM- 


INORGANIC 
BRANES, 

Baylor  Univ.,  Waco,  Tex. 

W.  O.  Milligan,  M.  Uda.  R.  Dillin.  E.  W.  Bailey, 

and  R.  J.  Williams. 

For  sale  by  the  Superintendent  of  Documents, 

U.S.   Government   Printing  Office,   Washington, 

D.C.  20402  Price  $0.30.  Office  of  Saline  Water 

Research  and  Development  Progress  Report  No. 

723,  October  1971 ,  16  p,  2  fig,  1  tab,  26  ref.  Grant 

No.  14-01-0001-1296. 


Descriptors:  'Semipermeable  membranes,  'Mem- 
brane processes,  Membranes,  Dialysis,  Osmosis, 
Desalination,  Crystallography,  X-ray  diffraction. 
Identifiers:  Inorganic  membranes,  Cyanide  mem- 
branes. 

The  precipitated  heavy-metal  ferro,  ferri,  and 
cobalti  cyanides  are  semipermeable  inorganic 
membranes  and  represent  a  class  of  which  cupric 
ferrocyanide  (the  classical  inorganic  semipermea- 
ble membrane)  is  a  typical  example.  The  freshly 
precipitated  gels  are  composed  of  10A  primary 
particles  which  are  'amorphous'  or  extremely 
poorly  crystalline,  and  which  age  in  contact  with 
water  to  form  larger  crystals,  usually  still  within 
the  colloidal  range  of  size.  Cupric  ferrocyanide 
ages  under  water  to  form  very  thin  sheet-like 
crystals  which  exhibit  extra  x-ray  diffraction  lines, 
and  yield  a  step-wise  dehydration  isobar.  Other 
complex  cyanides,  such  as  Co3  (Fe  (CN)6)2,  Ni3 
(Co  (CN)6)2,  and  Co3  (Co  (CN)6)2,  and  others, 
may  also  exhibit  additional  x-ray  diffraction  lines 
on  aging,  but  the  sheet-like  morphology  is  very 
less  noticable  or  is  non-existent.  The  cyanide  com- 
plexes of  the  lanthanides  and  other  cations  with  a 
crystal  radius  larger  than  1  A,  tend  to  form  a 
second  isomorphous  series  that  is  hexagonal 
rather  than  cubic.  The  crystal  structure  of  LaFe 
(CN)6.5H20  has  been  determined  from  three 
dimensional,  single  crystal,  x-ray  diffraction  data. 
X-ray  powder  photographs  show  that  this  material 
is  a  member  of  an  isomorphous  series  of  com- 
pounds which  include  the  ferrocyanide  of  Th+4 
and  the  ferro  and  ferri  cyanides  of  Y  +  3,  Bi  +  3  and 
13  of  the  trivalent  lanthanide  metal  ions.  (OSW  ab- 
stract) 
W72-05679 


FOURTH  ANNUAL  REPORT  VAPOR  COM- 
PRESSION TEST  BED  PLANT  ROSWELL,  NEW 
MEXICO. 

Westinghouse  Electric  Corp.,  Orange,  Calif. 

For  sale  by  the  Superintendent  of  Documents, 
U.S.  Government  Printing  Office,  Washington, 
D.C.  20402  Price  $1.50.  Office  of  Saline  Water 
Research  and  Development  Progress  Report  No. 
362,  July  1968,  168  p,  52  fig.  14-01-0001-952. 

Descriptors:  Brackish  water.  Long-tube  vertical 
distillation.  Distillation,  Boiling.  Deaeration,  Heat 
exchangers.  Heat  transfer,  Flow,  Centrifugal 
pumps,  Evaporators,  Condensers,  Desalination 
processes,  Maintenance,  Operations,  Vapor  com- 
pression distillation.  Testing. 

The  vapor  compression  process  is  used  as  the 
energy  source  to  a  double-effect  forced-circula- 
tion evaporator  for  the  conversion  of  brackish 
water.  This  report  presents  the  results  obtained 
from  operation,  maintenance  and  development 
studies  during  fiscal  year  1967.  (See  also  W72- 
00614) 
W72-05688 


DEVELOPMENT  OF  PROPANE  HYDRATE 
DESALTING  PROCESS, 

Sweet  Water  Development  Co. ,  Dallas,  Tex. 

V.  C.  Williams,  C.  L.  Roy,  H.  Smith,  Jr.,  and  O.  B. 

Battle. 

For  sale  by  the  Superintendent  of  Documents, 

U.S.   Government  Printing  Office,   Washington, 

D.C.  20402  Price  $1.50.  Office  of  Saline  Water, 

Research  and  Development  Progress  Report  No. 

373,  August  1968,  103  p,  21  fig,  6  tab,  5  ref.  14-01- 

0001-341,  14-01-0001-1238. 

Descriptors:   'Desalination,  'Hydrate  processes, 

Pilot  plants,  Potable  water,  Separation  technique, 

'Propane. 

Identifiers:  Cyclone  separation,  Wash  column. 

A  20,000-gpd  pilot  plant  was  designed  and  con- 
structed at  Wrightsville  Beach,  North  Carolina. 
Operations  began  in  March  1965.  The  major 
problem  in  obtaining  potable  water  from  the  pilot 
plant  was  that  of  wash-separation.  Cyclones  were 
used  but  were  unsuccessful.  A  pressurized  wash 
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column  was  then  used  for  wash-separation. 
Although  the  tests  on  this  column  indicated  that 
such  a  method  may  work,  no  potable  water  was 
obtained.  The  work  was  then  discontinued.  (OSW 
abstract) 
W72-05694 


OPTIMIZATION  OF  STAINLESS  STEELS  FOR 
USE  AS  CONDENSER  TUBES, 

Westinghouse  Electric  Corp.,  Pittsburgh,  Pa. 
For  primary  bibliographic  entry  see  Field  08G. 
W72-05740 


MSF  PILOT  PLANT  TEST  ON  POLLUTED 
FEED  WATER. 

Geological  Survey,  Trenton,  N.J.;  and  New  Jersey 
State  Dept.  of  Health,  West  Orange;  and  Aqua- 
Chem,  Inc.,  Milwaukee,  Wis.;  and  Powell  (Shep- 
pard  T.)  and  Associates,  Baltimore,  Md. 

For  sale  by  the  Superintendent  of  Documents, 
U.S.  Government  Printing  Office,  Washington, 
D.C.  20402,  Price  $1.00.  Office  of  Saline  Water 
Research  and  Development  Progress  Report  No 
728,  May  1971.  87  p,  14  fig,  7  tab,  il  ref.  OSW 
Contract  Nos.  14-01-0001-1446.-1684,-2591. 

Descriptors:    'Desalination,    "Distillation,    "Pilot 
plants.    New   Jersey,    "Flash   distillation.    Waste 
water  treatment.  Brackish  water.  Potable  water. 
Identifiers;  "Hackensack  River,  Jersey  City  (New 
Jersey). 

The  activities  are  discussed  of  the  MSF  skid- 
mounted  pilot  plant  while  in  operation  in  Jersey 
City,  New  Jersey,  using  polluted,  brackish  feed 
water  from  the  Hackensack  River.  The  report  is  a 
summary  of  the  individual  activities  of  the  partici- 
pants in  the  study  and  are  listed  as  the  authors 
above.  The  unit  was  operated  on  the  polluted  feed 
water  to  determine  if  distillation  could  be  used  for 
producing  potable  water.  Study  showed  that  (1) 
potable  water  can  be  made  but  that  carbon  filtra- 
tion post  treatment  is  necessary  to  meet  all 
aesthetic  and  health  standards;  (2)  no  unusual  cor- 
rosion of  equipment  takes  place,  and  (3)  fouling  is 
not  a  serious  problem  on  this  type  water.  (OSW 
abstract) 
W72-05741 


MEASUREMENTS  OF  CONCENTRATION 
POLARIZATION  BOUNDARY  LAYER  IN 
REVERSE  OSMOSIS  DESALINATING 

SYSTEMS, 

National  Instrument  Labs.,  Inc.,  Rockville,  Md. 
H.  Goldsmith,  and  H.  Lolachi. 
For  sale  by  the  Superintendent  of  Documents.  U. 
S.  Government  Printing  Office,  Washington,  D.  C. 
20402  -  Price  $1.25.  Office  of  Saline  Water 
Research  and  Development  Progress  Report  No. 
727.  December  1971.  120  p.  37  fig.  14  ref.  Contract 
No.  14-01-0001-1799. 

Descriptors:  "Boundary  layers,  "Reverse  osmosis, 

"Membranes,    "Test    procedures,    "Desalination, 

Testing. 

Identifiers:    "Annular    test    cell.    "Concentration 

polarization  buildup.  "Static  test  cell. 

Concentration  polarization  in  reverse  osmosis 
desalinating  systems  affects  the  two  most  impor- 
tant objectives  of  the  desalination,  namely  the 
quantity  and  the  quality  of  the  product  water.  The 
main  results  achieved  were  (a)  the  development  of 
Ag-AgCl  electrodes  that  respond  to  chloride  ions 
in  a  Nernstian  fashion  and  were  found  to  be  insen- 
sitive to  pressure  and  velocity,  (b)  development  of 
a  test  cell  for  simultaneous  and  direct  measure- 
ments of  concentration  polarization  at  the  surface 
of  the  membrane,  product  water  salinity,  product 
water  flow  rate  and  the  membrane  compaction  in  a 
one-dimensional  reverse  osmosis  desalinating 
system,  (c)  study  and  direct  measurement  of  con- 
centration polarization  boundary  layer  profile  in  a 
practical  two-dimensional  desalinating  module. 
(OSW  abstract) 
W72-05787 


STRUCTURE  OF  SEMIPERMEABLE 

POLYMER  FILMS  AND  ITS  EFFECT  ON  SALT 
REJECTION, 

Carnegie-Mellon  Univ.,  Pittsburgh,  Pa. 

D.  W.  Tanner.  G.  C.  Berry,  J.  Borch,  and  T.  G. 

Fox. 

For  sale  by  the  Superintendent  of  Documents,  U. 

S.  Government  Printing  Office,  Washington,  D.  C. 

20402    -    Price    $1.25.    Office    of    Saline    Water 

Research  and  Development  Progress  Report  No. 

737,  December  1971.  1 18  p.  41  fig.  85  ref.  Contract 

No.  14-01-0001-1648. 

Descriptors:    "Reverse  osmosis,   "Cellulose,   "X- 
ray    diffraction,     "Desalination,    Films,     "Mem- 
branes, "Thermodynamics,  Properties,  Polymers. 
Identifiers:  "Light  scattering.  "Cellulose  acetate, 
"Casting  solutions,  "Fractionation  gels. 

The  thermodynamics  and  conformational  proper- 
ties of  cellulose  acetate  and  other  cellulose  esters 
in  dilute  solution  are  reviewed.  New  data  obtained 
on  fractions  of  cellulose  acetate  (D.S.  =  2.45)  are 
described.  These  data  include  the  temperature  de- 
pendence of  the  second  virial  coefficient,  the 
mean  square  radius  of  gyration  and  the  intrinsic 
viscosity.  The  solubility  of  cellulose  acetate  in 
many  solvents  has  been  investigated,  and  refrac- 
tomelry  and  light  scattering  studies  have  been  car- 
ried out  in  many  of  these.  Cellulose  acetate  was 
strongly  associated  in  dilute  solution  in  most,  if 
not  all,  of  the  solvents  examined.  The  relevance  of 
these  results  on  dilute  solutions  to  the  film  forming 
process  is  discussed.  (OSW  abstract) 
W72-05788 


OF       SOLUTE        FLOWS       IN 
AND       BIOLOGICAL       MEM- 


COUPLING 

SYNTHETIC 

BRANES, 

New  England  Medical  Center  Hospitals,  Boston, 
Mass. 
A.  Essig. 

For  sale  by  the  Superintendent  of  Documents,  U. 
S.  Government  Printing  Office,  Washington,  D.  C 
20402  -  Price  $1.00.  Office  of  Saline  Water 
Research  and  Development  Progress  Report  No. 
752.  January  1972.  110  p,  19  fig.  10  tab,  17  ref. 
OSW  Grant  No.  14-30-2516. 

Descriptors:  "Biological  membranes,  "Mem- 
branes, Permselective  membranes.  Semipermea- 
ble membranes.  Saline  water.  Kinetics,  Permea- 
bility, Diffusion.  Thermodynamics.  Desalination, 
Toads.  Frogs. 

Identifiers:  "Isotope  flows.  "Coupling  of  solute 
flows,  Sodium  transport.  Active  transport.  Ox- 
ygen consumption.  Electrical  potential. 

Preliminary  studies  showed  that  it  was  possible  to 
demonstrate  linear  relations  between  the  rate  of 
metabolism  (oxygen  consumption)  Jr  and  the  elec- 
trical potential  difference  delta  psi  in  the  toad 
bladder,  as  previously  in  the  frog  skin.  However, 
because  the  toad  bladders  did  not  show  as  good 
long-term  stability  further  studies  of  oxygen  con- 
sumption were  limited  to  the  frog  skin.  A  problem 
which  occasionally  interfered  with  studies  in  the 
frog  skin  was  steadily  increasing  "basal'  oxygen 
consumption  consequent  to  contamination  by 
pseudomonas  and  other  organisms  resistant  to 
penicillin  and  streptomycin.  This  has  been  suc- 
cessfully countered  by  the  use  of  gentamycin.  As 
indicated  earlier,  studies  of  the  short  circuit  cur- 
rent Io  and  the  slope  dJr/d  (delta  psi)  permit  the 
calculation  of  the  affinity  A  (negative  free  energy) 
of  a  metabolic  oxidative  reaction  driving  sodium 
transport.  This  approach  has  been  used  to  analyze 
the  mode  of  action  of  aldosterone,  a  physiologi- 
cally important  hormone  which  enhances  salt  con- 
servation by  the  kidney.  Paired  tissues  obtained 
from  the  same  animal  were  compared  initially 
(when  both  were  untreated),  and  again  24  hours 
later  (after  one  had  been  exposed  to  aldosterone). 
These  results  suggest  strongly  that  aldosterone  in- 
creases the  free  energy  of  the  reaction  driving 
transport.  (OSW  abstract) 
W72-05789 


DISTILLATION  DIGEST  VOLUMES  3  AND  > 

For  sale  by  the  Superintendent  of  Documents 
S.  Government  Printing  Office,  Washington,  I 
20402  -  Price  $3.00.  Office  of  Saline  W 
Research  Development  Progress  Report  No 
October  1971.432  p. 

Descriptors:  "Desalination  processes,  *F 
distillation,  "Long-tube  vertical  distillal 
•Tubes,  "Oxygen,  "Fouling,  Flow,  •Interfa 
•Evaporation,  "Scaling,  Sulfates,  "Silicates,  A 
ysis,  Aluminum,  Vortices. 
Identifiers:  Desulfation,  Desilication. 

The  quarterly  Volumes  3  and  4  of  the  Distills 
Digest,  which  were  published  in  1969-1970,  1 
been  consolidated  into  this  one  volume.  The  cl 
ters  relate  to  special  reports,  progress  reports 
abstracted  final  reports  on  development  v 
sponsored  by  the  Office  of  Saline  Water  in  ei 
multistage  flash  or  vertical  tube  evaporation  ol 
or  brackish  waters.  Also,  listed  is  the  program: 
the  1971  Feed  Treatment  Symposium  and  the 
formation  Meeting  on  the  multistage  flash  mo 
operation  at  San  Diego  in  1970.  (OSW  abstract] 
W72-05790 


BENCH    SCALE    STUDY    OF    THE    VACl 
FREEZING  EJECTOR  ABSORPT1 

PROCESS, 

Colt  Industries,  Inc.,  Beloit,  Wis. 

J.  Koretchko,  and  G.  Hajela. 

For  sale  by  the  Supt.  of  Documents,  U.  S.  Gov 

ment  Printing  Office,  Washington,  D.  C.  204 

Price  $3.50.  Office  of  Saline  Water  Research 

Development  Progress  Report  No.  744,  Noven 

1971.  257  p,  50  fig,  14  tab.  Contract  14-30-2679. 

Descriptors:  "Desalination  processes,  "Freez 

"Laboratory  tests,  "Saline  water.  Design,  Abs* 

tion.  Pilot  plants. 

Identifiers:    "Vacuum    freezing,    "Ejector,    * 

sorber. 

The  vacuum  freezing  ejector  absorption  proce: 
similar  to  the  vacuum  freezing  vapor  compres: 
process  in  the  freezing,  washing  and  mel 
operations.  However,  the  mechanical  compre! 
is  replaced  by  an  ejector  absorption  loop.  W, 
vapor,  or  low  pressure  steam  is  recycled  thro 
the  system  to  act  as  primary  steam  for  the  ejec 
A  6.000-gpd  equivalent  bench-scale-size  ejei 
was  built  and  tested.  The  tests  showed  that 
ejector  was  very  stable  and  could  be  scaled-U| 
larger  sizes.  Also,  a  6.000-gpd  absorptii 
test  loop  was  constructed  and  operated.  Na 
was  used  as  the  absorbent.  A  mathematical  st 
was  made  of  the  complete  process.  Also,  a  prel 
nary  design  of  a  60.000-gpd  pilot  plant  v.  as  m; 
(OSW  abstract) 
W72-05791 


OPERATION  OF  THE  MULTI-STAGE  FU 
DISTILLATION  PLANT,  SAN  DIE( 
CALIFORNIA  -  THIRD  REPORT  (SEMI 
NNUAL). 

Catalytic  Construction  Co..  Philadelphia.  Pa. 

For  sale  by  the  Superintendent  of  Documents, 
S.  Government  Printing  Office,  Washington,  D 
20402  -  Stock  No.  2400-0658.  Office  of  Sa 
Water  Research  and  Development  Progress 
port  No.  705.  August  1971.  554  p.  107  fig.  27  I 
13  ref.  OSW  Contract  14-30-2652. 

Descriptors:  "Operations  and  maintenai 
"Management,  "Flash  distillation.  "Desalinali 
Heat  exchangers.  Pumps.  Corrosion.  Water  tn 
ment.  Deaeration.  Evaporators,  Operating  co 
Design.  Scaling.  Desalination  apparatus. 

The  management,  operation,  maintenance,  ph: 
cal  plant,  and  information  gained  in  the  ove 
program  of  advancing  the  state-of-the-art 
desalting  technology  are  discussed.  The  plant  i 
2,500,000-gallon  per  day  full  size   module  o 
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S0,000,000-gallon  per  day  multi-stage  flash  sea- 
water  desalination  plant.  The  module  is  operated 
in  conjunction  with  a  utility  electric  power  plant. 
rhe  plant  is  designed  to  provide  meaningful  data 
:oncerning  the  design  and  operation  of  large 
lesalination  plants  including  such  items  as  heat 
ransfer,  equipment  and  structural  design,  materi- 
Us,  cost  of  providing  fresh  water,  process  en- 
gineering, operation  of  multi  purpose  plants,  and 
:quipment  performance.  (OSW  abstract) 
W72-05792 

JB.  Water  Yield  Improvement 


LIQUID  STORAGE, 

Phillips  Petroleum  Co.,  Bartlesville,  Okla.  (As- 

iignee). 

;.V.Detter. 

U.S.  Patent  No.  3,501,917,  2  p,  2  fig,  4  ref;  Patent 

\bstracts  Section,  Official  Gazette,  Vol.  872,  No. 

I,  p.  1092,  March  24,  1970. 

Descriptors:     *Patents,     Reservoirs,     Reservoir 

itorage.  'Evaporation  control,  Reservoir  design, 

'Arid  lands.  Conservation,  *Water  storage,  Water 

oss.  Water  conservation,  *Water  yield  improve- 

nent. 

Identifiers:  Evaporation  loss. 

\  low  cost  system  is  described  for  storing  surface 
vater  in  windy,  arid  regions.  A  reservoir  formed  in 
Jie  earth  is  provided  with  a  cover  formed  of  rela- 
jvely  thin,  flexible  material  to  prevent  water  loss 
3y  evaporation.  To  protect  the  cover  from  destruc- 
ion  by  wind,  the  interior  of  the  reservoir  is  either 
ivacuated  or  pressurized.  (Sinha-OEIS) 
W72-05430 


WEATHER  MODIFICATION  IN  WATERSHED 
MANAGEMENT, 

Fresno  State  Coll.  Foundation,  Calif.  Atmospheric 

Water  Resources  Research. 

M.C.Williams. 

lournal  of  the  Irrigation  and  Drainage  Division, 

American  Society  of  Civil  Engineers,  Vol  97,  No 

1R4,  Paper  8608,  p  585-600,  December  1971.  6  fig, 

2  tab,  16  ref.  USBR  Contracts  14-06-D-5819  and 

14-06-D-6502. 

Descriptors:  'Weather  modification,  'Water 
management  (Applied),  Water  yield  improvement. 
Cloud  seeding,  California. 

Water  resource  developments  in  California  in- 
volve a  wide  range  of  activities  designed  to  meet 
increased  needs.  These  activities  include  both 
research  and  waterproducing  weather  modifica- 
tion activities  designed  to  supplement  natural  sup- 
plies. Over  a  significant  period  of  time,  5%  to  10% 
increases  in  average  annual  runoff  can  be 
achieved.  Increases  of  20%  to  50%  can  be 
achieved  in  the  future.  An  example  of  the  sig- 
nificance of  such  increases  can  be  seen  from  the 
watershed  management  practices  for  the  Kings 
River  which  is  typical  of  the  San  Joaquin  Valley  of 
California.  (Knapp-USGS) 
W72-05489 


EVAPOTRANSPIRATION  REDUCTION, 

Meteorological  Office,  Poona  (India). 
M.  Gangopadhyaya,  and  S.  Venkatoraman. 
Agricultural  Meteorology,  Vol  6,  1969,  p  339-345. 
2  fig,  1  tab,  4  ref. 

Descriptors:  'Evapotranspiration,  'Transpiration 
control,  'Soil  water  movement,  'Monomolecular 
films,  'Water  yield  improvement,  Stomata,  Water 
loss,  Plants,  Irrigation,  Evaporation  control. 
Identifiers:  OED  green.  Phenyl  mercuric  acetate. 

Field  problems  involved  in  the  chemical  reduction 
of  evapotranspiration  losses  were  investigated.  In- 
itial mixing  of  the  top  layer  of  the  soil  with  OED 
green  (a  water  emulsion  of  alkoxy  ethanol)  gave 
economically  worthwhile  reductions  in  evapora- 


tion from  a  freely  drained  periodically  irrigated 
soil  surface.  Spraying  of  OED  green  initially  on  a 
wet  soil  surface  appeared  promising.  Trials  on 
paddy  showed  that  monomolecular  films  of 
petroleum  ether  did  not  have  any  harmful  contact 
effects  on  the  crop;  the  effect  of  phenyl  mercuric 
acetate  on  young  plants  disappeared  with  the 
emergence  of  a  fresh  flush  of  foliage  and  a  com- 
bination of  phenyl  mercuric  acetate  and  OED 
green  was  more  effective  but  toxic.  (Skogerboe- 
Colorado  State) 
W72-05700 


VAPOR  LOSSES  THROUGH  SOIL  MULCH  AT 
DIFFERENT  WIND  VELOCnTES, 

Punjab  Agricultural  Univ.,  Hissar  (India).  Dept.  of 
Soils. 

C.  L.  Acharya,  and  S.  S.  Prihar. 
Agronomy  Journal,  Vol  61,  No  5,  September-Oc- 
tober, 1969,  p  666-668.  3  fig,  3  tab,  6  ref. 

Descriptors:        'Soil        moisture,        'Mulching, 
'Evaporation    control,    'Wind    velocity,    Water 
vapor,  Surfactants,  Evaporation. 
Identifiers:  Mulch  porosity,  Mulch  thickness. 

Rates  of  water  vapor  loss,  E,  through  surfactant 
treated  soil  mulch  of  varying  porosity  and 
thickness  were  measured  in  pots  exposed  to  vari- 
ous wind  velocities  under  a  wide  range  of  evapora- 
tive demand.  Empirical  values  of  constant  'BD' 
obtained  from  the  relation  Eo/E  =  1+BDZn 
(where  Eo  is  the  potential  evaporation  from  the 
medium  and  Zn  is  the  thickness  of  mulch)  were  ex- 
pressed in  terms  of  wind  velocity  (XI)  and  porosi- 
ty of  mulch  (X2).  Multiple  regression  of  the  type 
BD  =  q  +  qlXl  +  q2X2  was  used  to  express  BD 
as  a  function  of  wind  velocity  and  porosity  of 
mulch  within  the  range  of  linearity  of  the  relation 
Eo/E  =  f  (Zn).  (Skogerboe-Colorado  State) 
W72-05705 


WATER       AVAILABILITY      OF      MARENGO 
COUNTY,  ALABAMA, 

Geological  Survey,  Tuscaloosa,  Ala. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-05842 


WATER   AVAILABILITY  OF  CLARKE  COUN- 
TY, ALABAMA, 

Geological  Survey,  Tuscaloosa,  Ala. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-05843 
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FEASIBILITY  OF  THE  METROPOLITAN 
WATER  INTELLIGENCE  SYSTEM,  (IN- 
TEGRATED AUTOMATIC  OPERATIONAL 
CONTROL), 

American  Society  of  Civil  Engineers,  New  York. 
For  primary  bibliographic  entry  see  Field  04A. 

W72-05328 


AND 


THE 


ECONOMIC 


RESOURCES 
FRAMEWORK, 

For  primary  bibliographic  entry  see  Field  06B. 

W72-05563 


AN      INTEGRAL      APPROACH     TO     URBAN 
WATER  SUPPLY  SYSTEMS, 

Kaiser  Industries  Corp.,  Oakland,  Calif. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-05565 


STEAM  CLEANED  WATER, 

Office  of  the  Chief  of  Engineers  (Army),  Washing- 
ton, D.C. 
W.  J.  Papin. 

Water  Spectrum,  Vol  3,  No  4,  p  37-39,  Winter 
1971-72.  2  photo. 


Descriptors:  'Thermal  water,  'Thermal  power, 
♦Steam,  'Water  pollution,  'Water  quality,  'Water 
supply,  'Management,  Water  treatment.  Air  pollu- 
tion, Feasibility  studies,  Electric  power,  Salts,  Sea 
water,  Environment. 

Identifiers:  'Steam  cleaned  water,  'Iceland, 
'Geothermal  resources,  Experiments,  Steam  jets. 
Steam  power. 

In  Iceland  water  resource  management  is  unen- 
cumbered by  water  quantity  and  quality  issues. 
Today,  three-fourths  of  the  homes  and  businesses 
of  Reykjavik,  Iceland  are  heated  by  natural  hot 
water.  The  main  geothermal  resource  is  located  at 
Reykir,  eighteen  kilometers  from  Raykjavik.  A 
pumping  station  and  a  main  supply  line  at  Raykir 
bring  the  water,  at  1540  F,  to  Reykjavik,  where  the 
water  is  stored  in  eight  tanks  which  hold  over  two 
million  gallons  and  function  as  flow  equalizers. 
The  water  is  completely  potable  without  any  treat- 
ment. Since  the  system  is  one  provided  by  nature 
the  air  in  Raykjavik  remains  unpolluted.  Exotic 
tropical  fruits  and  plants  are  grown  as  part  of  the 
Icelandic  governments'  experimental  program. 
Experiments  are  being  conducted  to  determine  the 
feasibility  of  harnessing  the  natural  steam  jets  for 
the  production  of  electric  power.  Studies  are  also 
being  made  to  see  if  natural  steam  power  can  be 
used  to  extract  salt  from  sea  water  or  possibly 
other  minerals  as  well.  (Strachan-Chicago) 
W72-05576 


THE  MERRIMACK  TAPES, 

Corps  of  Engineers,  New  York.  North  Atlantic 

Div. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-05577 


POPULATION  CONTROL:  ULTIMATE  NECES- 
SITY IN  WATER  RESOURCE  MANAGEMENT, 

Heller,  Ehrman,  White  and  McAuliffe,  San  Fran- 
cisco, Calif. 
For  primary  bibliographic  entry  see  Field  06B. 

W72-05580 


PORT  GROWTH  POLICIES  ABROAD, 

Little  (Arthur  D.),  Inc.,  Cambridge,  Mass. 
For  primary  bibliographic  entry  see  Field  06B. 
W72-05581 


SUMMARY  OF  THE  HYDROLOGIC  SITUA- 
TION ON  LONG  ISLAND,  NEW  YORK,  AS  A 
GUIDE  TO  WATER-MANAGEMENT  ALTER- 
NATIVES, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  04B. 

W72-05658 


LAND  USE  CONFLICT  AND  PUBLIC  POLICY, 

California  Univ.,  Davis.  Dept.  of  Economics. 
For  primary  bibliographic  entry  see  Field  06B. 

W72-05674 


MODELS  IN  URBAN  PLANNING:  A  SYNOPTIC 
REVIEW  OF  RECENT  LITERATURE, 

Centre  for  Environmental  Studies,  London  (En- 
gland). 

For  primary  bibliographic  entry  see  Field  06B. 
W72-05692 


THE     POLITICS     OF     WATER     SUPPLY     IN 
NORTHERN  NEW  JERSEY, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  N.J. 

Water  Resources  Research  Inst. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-05871 
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UNIT  PRICING  CHALLENGES  TRADITIONAL 
BLOCK-RATE  METHOD, 

Delaware  Univ.,  Newark.  Urban  Affairs  Div. 
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For  primary  bibliographic  entry  see  Field  06C. 
W72-05664 
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AN  IMPROVED  METHOD  OF  SOIL  MOISTURE 
CONTROL  WITH  OBSERVATIONS  ON  TO- 
MATO GROWTH  AND  WATER  UPTAKE, 

Kenana  Research  Station,  Abu  Naama  (Sudan). 
For  primary  bibliographic  entry  see  Field  02G. 
W72-05361 


(  +  )-ABSCISIC  ACH)  CONTENT  OF  SPINACH 
IN  RELATION  TO  PHOTOPERIOD  AND 
WATER  STRESS, 

Michigan  State  Univ.,  East  Lansing. 
Jan  A.  D.  Zeevaart. 
Plant  Physiol.  48  (1):  86-90.  1971.  IUus. 
Identifiers:  Abscistic-Acid,  Amo-1618,  Coleoptile, 
Dispersion,     Flower,     Formation,     Gibberellin, 
Growth,   Light,   Optical,   Photoperiod,   Relation, 
Rotatory,  Spinach-D,  Spinacia-Oleracea-D,  Stem, 
Stress,  Wheat-M,  Wilting. 

Levels  of  ( +  )-abscisic  acid  present  in  the  long-day 
plant  spinach  (Spinacia  olearacea  L.  cv.  Savoy 
Hybrid  612)  grown  under  different  photoperiodic 
regimes  were  measured  in  purified  extracts  by  op- 
tical rotatory  dispersion.  When  plants  were  trans- 
ferred from  short  to  long  days,  the  abscisic  acid 
content  increased  2-  to  3-fold.  This  rise  in  the  level 
of  abscisic  acid  took  place  during  the  1st  long  day. 
Abscisic  acid  levels  of  plants  under  short  days  as 
well  as  under  long-day  conditions  were  higher  at 
the  end  of  the  8-hr  high  intensity  light  period  than 
at  its  beginning.  The  growth  retardant  AMO-1618 
(2'-isopropyl-4--  (trimethyiammonium  chloride)- 
5'-methylphenyl  piperidine-1-carboxylate),  which 
strongly  reduces  the  gibberellin  content  of  spinach 
under  long  days,  did  not  affect  the  abscisic  acid 
content.  When  water  was  withheld  from  plants 
until  wilting  symptoms  appeared,  the  abscisic  acid 
content  increased  more  than  10-fold  over  that  of 
turgid  plants.  There  was  no  evidence  that  the  sud- 
den rise  of  abscisic  acid  level  during  wilting  was 
due  to  release  from  a  water-soluble  bound  form. 
Bioassays  of  crude  acidic  extracts  in  the  wheat 
coleoptile  section  test  did  not  indicate  the 
presence  of  other  specific  growth  inhibitors 
besides  abscisic  acid.  It  is  concluded  that  abscisic 
acid  does  not  function  as  an  endogenous  regulator 
of  stem  growth  and  flower  formation  in  the  long- 
day  plant  spinach. -Copyright  1971 ,  Biological  Ab- 
stracts, Inc. 
W72-05364 


PICLORAM      PERSISTENCE     IN      SEMIARID 
RANGELAND  SOILS  AND  WATER, 

Texas  A  and  M  Univ.,  College  Station. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-05368 


DISSIPATION  OF  PICLORAM  FROM  VEGETA- 
TION OF  SEMIARID  RANGELANDS, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Range  Science. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-05371 


DISSIPATION  OF  DICAMBA,  PICLORAM,  AND 
2,3,6-TBA  ACROSS  NEBRASKA, 

Nebraska  Univ.,  Lincoln.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  05B. 
W72-05372 


SOME  WATER  AND  PHYSICAL  PROPERTIES 
OF  THE  PRINCIPAL  TYPES  AND  SUBTYPES 
OF  IRRIGATED  SOILS  IN  THE  SEVAN  BASIN, 
For  primary  bibliographic  entry  see  Field  02G. 
W72-05374 


HYDROPHYSICAL  PROPERTIES  OF  SOILS  IN 
THE  KZYL-ORDA  IRRIGATED  MASSIF, 
For  primary  bibliographic  entry  see  Field  02G. 
W72-05375 


GENESIS  AND  RATIONAL  UTILIZATION  OF 
SOILS  (KAZAN  UNIVERSITY). 

For  primary  bibliographic  entry  see  Field  02G. 
W72-05379 


SOILS  OF  PADDY  FIELDS.  COLLECTION  OF 
PAPERS  BASED  ON  THE  PROGRAM  DRAWN 
UP  BY  THE  NINTH  INTERNATIONAL  CON- 
GRESS OF  PEDOLOGISTS. 

Nauka:    Alma-Ata.    1969.    103    p.    IUus.    Pr.    76 

kopecks. 

Identifiers:  Book,  Collection,  Congress,  Drawn, 

Fields,  Formation,  International,  Microorganisms, 

Paddy-M,  Papers,  Pedologists,  Physicochemical, 

Program,  Redox,  Rice-M,  Soils,  USSR. 

Formation  conditions  and  certain  physicochemical 
and  biological  properties  of  soils  in  the  3  main  rice- 
growing  areas  in  the  USSR  (Far  East,  Central  Asia 
and  southern  Kazakhstan)  and  in  tropical  coun- 
tries are  described.  Soils  in  the  lower  reaches  of 
the  Kuban,  Volga,  Syr  Darya,  Amu  Darya  and 
modification  of  their  properties  in  flooded  paddy 
fields  are  included.  Data  on  redox  conditions  and 
microorganisms  in  waterlogged  soils,  solubility  of 
phosphates  in  relation  to  activity  of  microorgan- 
isms, and  the  use  of  mineralized  waters  for  the 
flushing  of  soil  and  the  cultivation  of  rice  are 
presented. -Copyright  1971,  Biological  Abstracts, 
Inc. 
W72-05380 


EFFECT  OF  SOIL  FUMIGATION  AND  6  SOIL 
WATER  REGIMES  ON  MINERAL  CONTENT 
OF  CARROTS, 

Department    of    Agriculture,    Agassiz    (British 

Columbia).  Research  Station. 

A.  R.  Maurer,  and  M.  K.  John. 

Can  J  Plant  Sci.  51  (4):  275-281 .  1971. 

Identifiers:     Carrots-D,     Fumigation,     Mineral, 

Regimes,  Soil. 

Foliage  of  plants  grown  in  fumigated  soil  had 
greater  levels  of  P,  Ca,  Mn,  Fe  and  Zn  but  lower 
levels  of  N  and  Al,  while  roots  had  greater  levels 
of  P,  Na,  Mn,  Zn,  Cu  and  Pb  and  a  lower  level  of 
N  in  fumigated  than  in  nonfumigated  soil.  Plants 
provided  with  ample  soil  water  tended  to  have 
higher  levels  of  P  in  roots  and  in  foliage  than  plants 
grown  under  a  dry  regime.  Cu  and  Pb  levels  in 
foliage  were  affected  in  the  opposite  manner.- 
Copyright  1971,  Biological  Abstracts,  Inc. 
W72-05386 


THE  BIOECOLOGICAL  CHARACTERISTICS 
OF  PISTACHIO  IN  THE  FOOTHILLS  OF  THE 
KIRGHIZRANGE, 

A.  S.  Bulychev. 

Dim:  Frunze.  1969.  81p.  IUus.  Pr.  30  kopecks. 
Identifiers:      Anatomy,      Ecological,      FoothiUs, 
Kirghiz.    Leaf,    Light,    Moisture,    Morphology, 
Pistachio-D.   Pistacia-Vera-D,   Range,   Tempera- 
ture, USSR. 

The  growth  and  development  of  Pistacia  vera 
under  unirrigated  conditions  are  analyzed  at  vari- 
ous ecological  conditions,  at  various  presowing 
soil  cultivation  methods,  at  different  sowing  densi- 
ties, etc.  The  anatomical  and  morphological  struc- 
ture of  the  leaf  is  examined  in  detail  as  is  its  rela- 
tion to  available  moisture,  illumination  and  air 
temperature.  Methods  are  suggested  for  the  grow- 
ing of  pistachio  in  the  arid  areas  of  the  foothiUs.-- 
Copyright  1971 .  Biological  Abstracts.  Inc. 
W72-05392 


THE  CONSERVATION  AND  RATIONAL  USE 
OF  THE  PLANT  AND  ANIMAL  WORLD  OF 
DESERTS, 

For  primary  bibliographic  entry  see  Field  04A 
W72-05401 


MODIFICATIONS  OF  PEAT  SOILS  UNDER 
THE  INFLUENCE  OF  DRAINAGE  AND  CUL- 
TIVATION: PROCEEDINGS  OF  THE  SCIEN- 
TIFIC METHODS  CONFERENCE  OF  MEMBER 
COUNTRD2S  OF  THE  COUNCIL  FOR  MUTUAL 
ECONOMIC  AID. 

For  primary  bibliographic  entry  see  Field  02G. 
W72-05403 


WATER       DISTRIBUTION       SYSTEM       FOR 
CANALS, 

Societe   Grenobloise   d'Etude   et   d' Applications 

Hydrauliques  (France)  (Assignee). 

For  primary  bibUographic  entry  see  Field  04 A. 

W72-05429 


RENOVATING  OLD  CITRUS  GROVES  IN  INDI- 
AN RIVER  AREA, 

IFAS   Agricultural   Research   Education  Center. 
Lake  Alfred,  Fla. 
R  C.  J.  Koo,  and  Paul  J.  DriscoU. 
Proc  Fla  State  Hon  Soc.  83:  71-74.  1970. 
Identifiers:  Capacity,  Cation,  Citrus-D,  Florida. 
Grapefruit-D,  Groves,  Holding.  Indian  River,  Ion, 
Mineral,  pH,  Renovating,  Soil. 

A  20-acre  block  of  old  and  low-producing 
grapefruit  trees  on  single  beds  was  pushed  and  the 
soil  leveled.  The  soil  profile  was  modified  by  plow- 
ing to  a  depth  of  30-36  in.  prior  to  the  construction 
of  new  beds  in  1  10-acre  section.  A  dragline  was 
used  in  the  remaining  10  acres;  in  1  5-acre  section, 
clay  and  subsoil  materials  were  mixed  with  sand  in 
the  rows  where  the  trees  were  to  be  planted.  The 
soil  was  restructured  in  the  other  5-acre  section  by 
mixing  clay  from  the  water  furrow  with  sand  on 
the  beds  to  a  depth  of  about  18  in.  Double  beds 
were  constructed  for  the  new  planting.  Soil  sam- 
ples coUected  before  and  after  the  soil  was  restruc- 
tured, showed  marked  differences  in  water-hold- 
ing and  cation-exchange  capacities,  pH,  calcium, 
and  Mg  contents  where  clay-marl  material  was 
mixed  with  sand.  Little  difference  was  found 
where  the  mixing  did  not  involve  clay.  Significant 
correlations  were  found  between  tree  growth  and 
available  soil  moisture,  and  extraclable  soil  Ca  and 
Mg  contents-Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-05573 


DETERMINATION  OF  RESIDUES  OF  CAR- 
BOFLRAN  AND  ITS  TOXIC  METABOLITES  BY 
ELECTRON  CAPTURE  GAS  CHROMATOG- 
RAPHY AFTER  DERIVATIVE  FORMATION, 

Agricultural   Research   Service,   Yakima,   Wash. 

Entomology  Research  Div. 

For  primary  bibUographic  entry  see  Field  05 A. 

W72-05586 


RAPID  MEASUREMENTS  OF  RELATIVE  TUR- 
GIDITY  IN  MAIZE  (ZEA  MAYS  L.), 

Department  of  Agriculture  of  New  South  Wales. 
Leeton  (Austraha).  Agricultural  Research  Station. 
Lloyd  A.  Downey,  and  J.  W.  MUler. 
New  Phytol.  70(3):  555-560.  1971.  IIlus. 
Identifiers:  Discs,  Leaf.  Maize-M.  Measurements. 
Photographic.  Rapid.  Standards.  Tissue.  Turgidi- 
ty.  Uptake,  Zea-Mays-M. 

Two  rapid  methods  of  assessing  relative  turgidin 
in  maize  are  described.  The  first  involved  measur- 
ing the  water  uptake  by  discs  of  leaf  tissue  but 
omitting  the  oven  dry  weight  from  the  calculation. 
Where  the  position  on  the  leaf  was  standardized, 
the  relationship  was  linear  (r  =  0.999"* >  over  a 
wider  range  than  normally  encountered  in  field 
conditions.  The  regression  relationship  held  for 
plants  grown  under  a  wide  variety  of  environmen- 
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tal  conditions  and  at  various  stages  of  develop- 
ment. The  2nd  method  utilized  a  series  of  photo- 
graphic standards  of  plants  at  different  relative 
lurgidities.  Relative  turgidity  could  then  be  esti- 
mated visually  by  comparing  the  plant  and  the 
photographic  standards.  Accuracy  with  either 
method  was  similar  to  the  experimental  error  rela- 
tive turgidity  measured  by  normal  means.  Both 
offer  a  considerable  saving  in  time,  especially  the 
photographic  standard  method  which  allows  in- 
stantaneous readings  to  be  made.  This  should  per- 
mit field  workers  to  assess  rapidly  the  water  status 
of  the  crop  without  the  labor  involved  in  conven- 
tional measurements. --Copyright  1971,  Biological 
Abstracts,  Inc. 
W72-05654 


NITRATE  IN  DEEP  SOIL  PROFILES  IN  RELA- 
TION TO  FERTILIZER  RATES  AND 
LEACHING  VOLUME, 

California  Univ.,  Riverside.  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  05B. 
W72-05655 


MODEL  OF  SOIL  WATER  USE  BY  TEA, 

La  Trobe  Univ.,  Bundoora  (Australia).  School  of 

Agriculture. 

S.T.Willatt. 

Agric  Meteorol.  8  (4/5):  341-351.  1971.  Dlus. 

Identifiers:    Deficit,    Irrigation,   Malawi,   Model, 

Moisture,  Nyasaland,  Soil,  Tea-D,  Yield. 

The  rate  of  water  used  by  non-irrigated  unpruned 
tea  in  Malawi  depends  on  the  soil  water  deficit 
although  this  rate  was  modified  when  the  tea  was 
pruned.  Irrigated  tea  used  water  at  a  fairly  con- 
stant rate  of  0.9Eo  (open  water  surface  evapora- 
tion) although  some  modification  occurred  due  to 
weather  factors.  The  results  of  sampling  for  water 
use  were  employed  to  produce  a  model  for  predict- 
ing water  status  of  tea~soils.  Yield  in  Sept.,  Oct. 
and  Nov.  were  well  correlated  with  water  deficit  at 
the  beginning  of  each  month. -Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-05713 


DATA  ON  THE  DUNAMICS  OF  THAW  TEM- 
PERATURE AND  MOISTURE  IN  BOG  SOILS  IN 
THE  SOUTH  OF  CENTRAL  SIBERIA, 

For  primary  bibliographic  entry  see  Field  02G. 
W72-05726 


TESTING  SODIUM  HAZARD  PREDICTIONS, 

New  Mexico  State  Univ.,  University  Park.  Dept. 

of  Agronomy. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-05731 


RIDGE     AND      FURROW      LIQUID      WASTE 
DISPOSAL  IN  A  NORTHERN  LATITUDE, 

National  Center  for  Urban  and  Industrial  Health, 

Cincinnati,  Ohio.  Solid  Wastes  Program. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-05808 


SAN      FRANCISCO       BAY-DELTA       WATER 
QUALITY  CONTROL  PROGRAM, 

California  State  Water  Resources  Control  Board, 
Sacramento.  San  Francisco  Bay-Delta  Program. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-05809 
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TRENDS  ESTABLISHED  FROM  20  YEARS  OF 
PUMPED  STORAGE-AND  FOR  THE  FUTURE, 

Acres  Consulting  Servies  Ltd.,  Toronto,  Canada. 
For  primary  bibliographic  entry  see  Field  08C. 
W72-05294 


SUPERVISING  RESERVOIRS  AND  CHOOSING 
THE  MOST  ECONOMIC  SIZE  FOR  NEW 
HYDROELECTRIC  INSTALLATIONS, 

Hydro-Quebec,  Montreal. 

Andre  Turgeon. 

Infor,  Canadian  Journal  of  Operational  Research 

and  Information  Processing  Vol.  9,  No.  3,  p  263- 

272,  November,  1971.  5  fig. 

Descriptors:      "Costs,      "Linear     programming, 
"Reservoir     operation,     "Hydroelectric     plants, 
"Hydroelectric    power,    "Optimization,    Power- 
plants,  Flood  control. 
Identifiers:  Hydro-Quebec,  Ottawa  river. 

The  determination  of  optimal  reservoir  capacities 
is  discussed  and  the  scheduling  among  various 
power  plants  of  the  production  of  firm  energy, 
given  known  hydraulic  conditions,  in  a  manner  so 
as  to  minimize  unproductive  spillage  and  surplus 
energy  production  while  maintaining  the  highest 
possible  water  levels  at  each  powerhouse  reser- 
voir. Both  linear  programming  and  simulation 
models  were  used  to  solve  this  problem  for  Hydro- 
Quebec  in  Canada.  The  models  were  tested  using 
15  years  of  observed  river  flow  data  and  the 
results  for  the  predicted  average  production  of 
energy  were  within  one  percent  of  the  average  real 
value  recorded.  A  subsequent  economic  study  in- 
dicated that  hydropower  development  would  be 
more  profitable  than  equivalent  thermal  power. 
Factors  that  influenced  the  selection  of  new 
hydro-electric  power  plants,  thermal  power  or 
nuclear  power  plants  were  also  reviewed.  (Ligon- 
Cornell) 
W72-05320 


A  DECOMPOSITION  APPROACH  TO  NON- 
LINEAR PROGRAMS  AS  APPLIED  TO  RESER- 
VOIR SYSTEMS, 

State  Univ.  of  New  York,  Stony  Brook.  Urban 

Science  and  Engineering  Program. 

L.  D.  Bodin,  and  T.  G.  Roefs. 

Networks,  Vol.  l,No.  1,  p  59-73,  1971.  10 ref. 

Descriptors:   "Networks,   "Stochastic  processes, 
"Streamflow,   "Reservoirs,    "Optimization,   Peak 
discharge,  Continuity  equation,  Energy  equation. 
Identifiers:  Dantzig-Wolfe  decomposition. 

The  operating  policy  over  time  was  determined  for 
a  network  of  water  reservoirs  or  dams  arranged 
according  to  an  arbitrary  topology.  If  streamflow 
was  a  known  quantity,  then  the  problem  could  be 
formulated  as  a  large  nonlinear  program  (several 
hundred  nonlinear  constraints  as  a  minimum). 
Since  streamflow  was  a  random  variable,  the 
problem  became  a  large  stochastic  process  which 
could  be  solved  by  using  either  the  Dantzig-Wolfe 
procedure  or  separable  programming.  (Ligon-Cor- 
neU) 
W72-05321 


COMPUTER  ANALYSIS  OF  WATER  DIS- 
TRIBUTION SYSTEMS:  PART  I  -  FORMULA- 
TION OF  EQUATIONS, 

Medical    Univ.    of   South   Carolina,    Charleston. 

Dept.  of  Biometry. 

Chan  F.  Lam,  and  M.  L.  Wolla. 


Journal  of  the  Hydraulics  Division,  American 
Society  of  Civil  Engineers,  Vol.  98,  No.  2,  p  335- 
344,  February,  1972.  2  fig,  19  ref. 

Descriptors:  "Computer  programs,  "Computers, 
"Head  loss,   "Steady  flow,   "Hydraulic  models, 
"Water     management,     Model     studies,     Flow, 
Hazen- Williams  Equation. 
Identifiers:  Algorithms,  Hardy-Cross  method. 

Based  upon  the  theory  of  linear  graph,  a  system  of 
node  equations  was  formulated  that  described  the 
steady  state  flow  of  a  water  distribution  system. 
These  equations  could  be  generated  by  means  of  a 
digital  computer.  In  contrast  to  other  approaches, 
the  system  of  node  equations  was  generated  only 
once  at  the  beginning  of  an  analysis  process.  The 
system  of  equations  was  in  such  a  form  that 
minimal  time  was  required  to  evaluate  it  during  an 
iterative  solution  process.  Furthermore,  different 
headloss  relationships,  in  addition  to  the  Hazen- 
Williams  formula,  could  be  used  in  the  computer 
program.  (Ligon-Cornell) 
W72-05322 


FEASIBILITY  OF  THE  METROPOLITAN 
WATER  'NTELLIGENCE  SYSTEM,  (IN- 
TEGRATED AUTOMATIC  OPERATIONAL 
CONTROL), 

American  Society  of  Civil  Engineers,  New  York. 
M.  B.  McPherson. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-207  301,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  ASCE  Urban  Water 
Resources  Research  Program  Technical 
Memorandum  No.  15,  December,  1971,  110  p,  8 
fig,  300  ref,  3  append.  OWRR  C-3142  (No.  3693 
(1). 

Descriptors:  "Automatic  control,  "Operations, 
"Automation,  "Water  management  (Applied), 
"Control  systems,  Integrated  control  measures, 
Area],  Remote  control,  Monitoring,  Mathematical 
models,  Computer  programs.  Telemetry,  Instru- 
mentation. 

Identifiers:  "Metropolitan,  "Urban  water 
resources,  Surveillance,  Simulation. 

Feasibility  of  multiservice,  or  integrated,  water 
resource  automatic  operational  control  on  a 
metropolitan  scale  encounters  several  obstacles. 
Because  no  example  of  a  metropolitan  agency  with 
total  areawide,  integrated  water  management 
authority  exists,  there  is  presently  no  identifiable 
potential  user.  Who  would  pay  for  the  control 
system  is  a  related  enigma.  Some  necessary  sen- 
sors for  automation  are  absent,  particularly  for 
water  quality  control  and  wastewater  treatment. 
However,  the  much  larger  technical  problem  is  in 
the  development  of  required  'software',  including 
control  logic  and  mastery  and  simulation  of  certain 
processes.  Development  progress  is  insufficient  to 
assess  the  probable  effectiveness  of  the  concept  in 
meeting  basic  performance  criteria:  service, 
reduced  total  costs,  conflict  amelioration,  reliabili- 
ty, offsetting  increased  system  complexity,  and 
reducing  system  vulnerability  to  disruption.  How- 
ever, the  present  trend  is  an  accretion  of  capabili- 
ty, and  several  levels  will  probably  develop  simul- 
taneously in  response  to  varying  local  require- 
ments and  conditions.  Automation  of  water  dis- 
tribution systems  has  advanced  the  farthest  and 
total  control  may  soon  be  achieved.  Documented 
cases  supplemented  by  personal  discussions  are 
included,  illustrated  mainly  by  examples  of  the 
most  advanced  technology.  (McPherson-ASCE) 
W72-05328 


SYNTHETIC  SERIES  PRODUCED  BY  MEANS 
OF  PROBABILITY  ANALYSIS  AS  APPLDID  TO 
THE  RIVER  RHINE, 

For  primary  bibliographic  entry  see  Field  02E. 
W72-05330 


CONTROL        OF        WATERLILIES        WITH 
DICHLOBENIL, 

Agricultural  Research  Service,  Prosser,  Wash. 
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R.  D.  Comes,  and  L.  A.  Morrow. 

WeedSci.  19  (4):  402-405.  1971.  Illus. 

Identifiers:      Control,      Dichlobenil,      Herbicide, 

Nuphar-Polysephalum-D,     Nymphaea-Tetragona- 

D,Waterlilies-M. 

Early  postemergence  applications  of  2,6- 
dichlorobenzonitrile  (dichlobenil)  granules  at  15 
lb/A  controlled  97  to  99%  of  dwarf  waterlily 
(Nymphaea  tetragona  Georgi)  in  a  shallow  lake  for 
3  yr.  Dichlobenil  alone  was  superior  to  a  combina- 
tion of  dichlobenil  and  (2,4-dichlorophenox- 
y)acetic  acid  (2,4-D)  for  the  control  of  dwarf 
waterlily  and  western  yellow  waterlily  (Nuphar 
polysepalum  Engelm).  Reinfestation  was  more 
rapid  on  plots  25  by  25  ft  in  size  than  on  plots  50  by 
50  ft  in  size.  When  a  high  degree  of  control  was 
maintained  for  2  or  3  yr,  rhizomes  of  drawf  water- 
lily  and  a  1  to  2-ft  layer  of  hydrosoil  floated  to  the 
lake  surface  17  mo.  after  dichlobenil  was  applied. -- 
Copyright  1971 ,  Biological  Abstracts,  Inc. 
W72-05369 


SILVICULTURAL  AND  PHYSIOLOGICAL 
BASES  OF  THE  PRINCIPLES  OF  IMPROVE- 
MENT CUTTINGS  IN  THE  MOUNTAIN 
FORESTS  OF  THE  GEORGIAN  SSR, 

S.  S.Chitashvili. 

Metsniereba:  Tbilisi.  1969.  274p.  Illus.  Pr.  1  ruble 

64  kopecks. 

Identifiers:  Bases,  Beech-D,  Book,  Cuttings,  Fir- 

G,  Forests,  Georgian-USSR,  Mountain,  Oak-D, 

Photosynthesis,  Physiological,  Pine-G,  Principles, 

Protection,  Regulation,  Silvicultural,  Soil,  Spruce- 

G. 

The  general  characteristics  of  the  total  forest  area 
and  its  distribution  according  to  soil  categories  and 
age  groups  of  the  stands,  as  well  as  according  to 
the  forest  type  groups  (pine,  oak,  beech,  spruce- 
fir)  are  described.  The  types  and  methods  of  im- 
provement cuttings  are  examined  as  is  also  their 
effect  on  the  soil-protective  and  water-regulating 
properties  of  the  stands,  and  on  their 
photosynthetic  activity  and  productivity.  The 
economic  efficiency  of  improvement  cuttings  of 
various  intensity  and  the  possibility  of  utilizing 
small  wood  obtained  in  improvement  cuttings  are 
indicated. -Copyright  1971,  Biological  Abstracts, 
Inc. 
W72-05393 


APPLICATION  OF  SYNTHETIC  FILMS  IN 
FORESTRY. 

Lesnaya  promyshlennost:  Moscow.  1969.  176p.  Il- 
lus. Pr.  67  kopecks. 

Identifiers:  Book,  Collection.  Films,  Forestry, 
Grafting,  Pine-G,  Propagation,  Receptacles, 
Resin,  Spruce-G,  Synthetic,  USSR. 

The  results  of  the  use  of  films  for  increasing  the 
efficiency  of  grafting  and  of  propagation  by  green 
cuttings  are  reported.  A  description  is  given  of 
various  constructions  made  with  film  cover,  used 
for  the  forced  growth  of  seedlings  of  pine,  spruce 
and  other  tree  species  in  various  zones  of  USSR. 
The  use  of  polyethylene  films  as  receptacles  for 
the  collection  of  resin  and  for  other  purposes  is 
recounted.-Copyright  1971,  Biological  Abstracts, 
Inc. 
W72-05396 


NEW  HYBRID  VARIETIES  OF  POPLARS  IN  IR- 
RIGATED STEPPES, 
G.  G.  Dzhalilov. 

Tr  Azerb  Nauchno-Issled  Inst  Lesn  Khoz 
Agrolesomelior.  8:  221-223.  1968. 
Identifiers:  Hybrid,  Irrigated,  Poplar-D,  Poplars- 
D,  Populus-Balsamifera-D,  Populus-Berolinensis- 
D,  Populus-Deltoides-D,  Populus-Marilandica-D, 
Populus-Nigra-D ,  Populus-Nigra-Pyramidalis-D , 
Populus-Simoni-D,  Red-Nerved,  Steppes,  USSR, 
Varieties. 

Out  of  154  local  and  foreign  forms  and  varieties  of 
poplars,  the  most  promising  for  the  Kura-Araks 


lowland  were  the  following:  Populus  nigra 
pyramidalis,  P.  nigra  pyramidalis  X  P.  si  mom,  P. 
simoni,  P.  noch'  No.  26,  P.  berolinensis,  P.  nigra  X 
P.  balsamifera,  red-nerved  poplar,  P.  marilandica, 
P.  nigra  pyramidalis  X  P.  nigra,  and  P.  deltoides.-- 
Copyright  1971,  Biological  Abstracts,  Inc. 
W72-05397 


EFFECT    OF    SUPERFICIAL    DRAINAGE    ON 
THE  TREE  NUTRITION, 

M.  I.  Vomperskaya. 

Lesovedenie.  6.  45-52.  1969.  (English  summary). 
Identifiers:   Beech-D,  Birch-D,  Drainage,  Nutri- 
tion, Pine-G,  Spruce-G,  Superficial,  Tree. 

The  causes  of  improvement  in  the  growth  of 
spruce,  pine  and  birch  in  temporarily  waterlogged 
peaty  podzolic  gley  soils  and  podzolic  gley  light 
loamy  soils  which  were  drained  by  furrows  25-30 
cm  deep  at  a  distance  of  5,  10,  15  m  were  studied. 
The  amount  of  easily  available  basic  nutrients  in 
the  soil  did  not  change  substantially  with  drainage 
due  to  the  improvement  of  N  assimilation  by 
spruce,  pine  and  beech.  Best  results  (as  measured 
by  the  N  content  in  the  needles  and  by  the  rate  of 
increment)  were  obtained  when  the  furrows  were  5 
m  apart  with  tress  planted  in  the  furrow  slice- 
Copyright  1971,  Biological  Abstracts,  Inc. 
W72-05399 


FOREST    REGENERATION    GEOGRAPHY    IN 
THE  ANGARA  RIVER  AREA, 

L.  V.  Popov. 

Izv  Vost-Sib  Otd  Geogr  O-Va  Sssr.  66:  126-131. 
1969. 

Identifiers:  Angara,  Forest,  Geography,  Manage- 
ment, Regeneration,  Resource,  River,  USSR. 

The  territory  adjoining  the  Angara  River  was  di- 
vided into  5  zones  according  to  the  forest  composi- 
tion, the  stand  quality  class,  the  features  of  the 
hydrothermal  conditions  under  the  forest  canopy 
and  on  the  felling  sites,  forest  regeneration  on 
felling  sites,  and  the  trend  of  the  regeneration 
process.  The  5  zones  are:  Trans-Angara,  Angara 
River,  Chuna-Dim  rivers,  Ona-Oka  rivers,  and  the 
SOUTHERN  ZONE.  Conditions  of  forest 
regeneration  on  the  felling  sites  deteriorate  from 
the  1st  zone  to  the  5th  one.  In  all  the  zones,  felling 
sites  undergo  forest  regeneration;  in  the  latter  3 
zones  it  is  necessary  to  have  recourse  to  forest 
planting  on  3-5,  10-15,  and  25%,  respectively,  of 
the  felling  site  area. -Copyright  1971,  Biological 
Abstracts,  Inc. 
W72-05400 


THE  CONSERVATION  AND  RATIONAL  USE 
OF  THE  PLANT  AND  ANIMAL  WORLD  OF 
DESERTS, 

N.  T.  Nechaeva,  and  A.  K.  Rustamov. 

Probl  Osvoeniya  PustynV  2.  23-29.  1970.  (English 

summary). 

Identifiers:      Animal,      Conservation,      Deserts, 

Husbandry,  Plant,  Rational. 

In  connection  with  the  creation  of  the  V.  I.  Lenin 
Karakum  Canal  in  Turkmenistan  and  the  Golod- 
naya  Step'  Canal  in  Uzbekistan,  large  centers  of 
industry  and  agriculture  have  arisen,  bringing  up 
the  question  of  the  need  for  conservation.  Here  an 
important  part  is  that  of  preserves  and  posted 
areas.  The  appearance  in  the  desert  of  automotive 
transport  has  led  to  a  reduction  in  the  productivity 
of  pastures  and  the  breakdown  of  light  soils.  The 
insufficient  precipitation  in  the  area  and  the 
absence  of  sources  of  fresh  water  for  animal 
husbandry  is  one  of  the  causes  for  the  uneven 
utilization  of  pastures.  The  use  of  natural  grazing 
areas  in  conjunction  with  prepared  feeds  is  not  yet 
widespread.  The  correct  organization  of  conserva- 
tion and  exploitation  of  animals  is  based  on  the 
knowledge  of  their  biology  and  population  sizes. 
Preserves  must  be  organized.  The  productivity  of 
game  lands  must  be  raised  by  restoring  the  popula- 
tion sizes  of  aboriginal  animals  and  acclimatizing 
new  forms.  The  losses  which  agricultural  activities 


have  caused  among  the  fauna  should  be  made  up. 
There  should  be  widespread  introduction  of 
biological  methods  of  protecting  plants.  Strict  ob- 
servance of  and  compliance  with  all  arid-zone  con- 
servation measures  can  make  possible  a  rise  in  the 
biological  productivity  and  the  profitability  of 
game  lands-Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-05401 


WATER  DISTRD3UTION  SYSTEM  FOR 
CANALS, 

Societe   Grenobloise   d' Etude   et   d 'Applications 

Hydrauliques  (France)  (Assignee). 

Giles  Combes,  and  Alexandre  Preissmann. 

U.S.  Patent  No.  3,500,647,  2  p,  2  fig,  3  ref ;  Patent 

Abstracts  Section,  Official  Gazette,  Vol.  872,  No. 

3,  p.  749,  March  17,  1970. 

Descriptors:  'Patents,  'Irrigation  canals, 
•Discharge  measurement,  Water  levels,  Conserva- 
tion, Agriculture,  Water  management,  'Distribu- 
tion systems. 

Identifiers:  'Water  level  detection,  Discharge  con- 
trol. 

A  water  level  detection  method  makes  it  possible 
to  operate  the  irrigation  canal  structure  just  as  ef- 
fectively as  known  downstream  discharge  control 
systems  with  less  operating  liquid  storage.  The 
required  freeboard  of  such  reaches  may  be 
reduced  to  such  extent  as  to  effect  a  considerable 
saving  in  the  cost  of  the  canal  structure.  (Sinha- 
OEIS) 
W72-05429 


NUMERICAL  SIMULATION  TECHNIQUE  FOR 
VERTICAL  DRAINAGE  FROM  A  SOU 
COLUMN, 

Institute    for    Land    and     Water    Managemenl 

Research,  Wageningen  (Netherlands). 

For  primary  bibliographic  entry  see  Field  02G. 

W72-05479 


PROBABILITY     DISTRIBUTION     OF     FLOW 
EVENTS  IN  THE  NEGEV  AREA  OF  ISRAEL, 

Ministry     of     Agriculture,     Jerusalem     (Israel) 

Hydrological  Service. 

For  primary  bibliographic  entry  see  Field  02E. 

W72-05487 


LOPEZ  WATER  SUPPLY  PROJECT, 

Koebig  and  Koebig,  Inc.,  Los  Angeles,  Calif. 

C.  H.  Lawrance,  K.  G.  Tranbarger,  and  R.  A. 

Drahn. 

Journal  of  the  American  Water  Works  Associa 

tion.  Vol.  63,  No.  11,  p  711-727,  November  1971 

16  fig.  7  tab,  15  ref. 

Descriptors:  'Water  supply,  'Water  resource 
development,  'Distribution  systems,  'Watei 
quality.  Water  conservation.  Wildlife  conserva 
tion.  Flood  control.  Recreation.  Hydrologic  data 
Water  treatment,  Stream  gages.  Groundwater 
Safe  yield.  Algae.  Mineralogy,  Turbidity.  Color 
Alkalinity,  Volumetric  analysis.  Fish.  Intaki 
structures,  Carbon  dioxide.  Calcium  carbonate 
Calcium,  Magnesium,  Sodium,  Iron,  Manganese 
Sulfates,  Chlorides,  Chlorine,  Ions,  Bicarbonates 
Carbonates,  Copper,  Nitrates.  Fluorides 
Fluorine,  California. 

Identifiers:  'Lopez  Water  Supply  Project.  Lope: 
Creek.  Arroyo  Grande  Creek. 

The  Lopez  Water  Supply  Project,  a  multipurpo* 
water-supply  system,  has  been  recently  complete! 
in  San  Luis  Obispo  County,  California  at  a  costo 
$17,714,000.  This  project  incorporates  water  con 
servation,  flood  control,  domestic  water  supply 
fish  and  wildlife  preservation  and  recreation.  Tb 
Lopez  and  Arroyo  Grande  Creeks  are  the  source 
of  water  utilized  by  this  project.  They  were  sam 
pled  and  quality  checked  for  mineral  content,  al 
kalinity.  hardness,  color  and  turbidity  prior  to  aa 
after  construction  of  the  Lopez  Reservoir.  Tb 
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iratory  analytical  data  for  the  creeks  and  the 
:rvoir  are  summarized  in  tabular  form.  The  fea- 
s  of  the  entire  project  are  summarized  includ- 
information  on  the  intake  and  outlet  facilities 
ing  and  instrumentation)  of  the  reservoir.  Algal 
jlems  and  control  and  the  effects  of  the  project 
ish  and  wildlife  are  discussed.  (Holoman-Bat- 

s) 

1-05594 


)  EFFECTS   IN    MODELS   FOR   SEEPAGE 
,OW  WEIRS, 

lege  of  Engineering,  Madras  (India), 
primary  bibliographic  entry  see  Field  08B. 
2-05624 


vD  USE  CONFLICT  AND  PUBLIC  POLICY, 

ifomia  Univ.,  Davis.  Dept.  of  Economics, 
primary  bibliographic  entry  see  Field  06B. 
2-05674 


NCIPLES  '  AND  STANDARDS  FOR 
INNING  WATER  AND  RELATED  LAND 
SOURCES:  A  REVIEW  AND  EVALUATION, 

momic   Research  Service,   Washington,  D.C. 

ural  Resources  Economics  Div. 

primary  bibliographic  entry  see  Field  06B. 

2-05675 


E    NAVIGATION    SERVITUDE    AND    THE 
FRANCE  DOCTRINE, 

ith  Dakota  Univ.,  Vermillion.  School  of  Law. 
primary  bibliographic  entry  see  Field  06E. 
2-05756 


TER   AND   RELATED   LAND   RESOURCES 
\NNING,  A  POLICY  STATEMENT. 

ter  Resources  Council,  Washington,  DC. 
primary  bibliographic  entry  see  Field  06B. 

2-05757 


CHARGE  BASINS  FOR  DISPOSAL  OF 
3HWAY  STORM  _DRAINAGE-THEORY, 
SIGN  PROCEDURE,  AND  RECOMMENDED 
GINEERING  PRACTICES, 

w  York  State  Dept.  of  Transportation,  Albany, 
gineering  Research  and  Development  Bureau. 
1.  Weaver. 

ailable  from  the  National  Technical  Informa- 
n  Service  as  PB-201  959,  $3.00  in  paper  copy, 
95  in  microfiche.  May  1971.  64  p,  13  fig,  17  ref. 
R  301,  (Task  6-6-3). 

scriptors:  'Storm  runoff,  'Drainage  water, 
onjunctive  use,  'Highways,  'Groundwater 
harge,  'Surface-groundwater  relationships, 
ainage  engineering.  Runoff,  Surface  runoff,  In- 
:ed  infiltration,  Recharge,  Reclaimed  water, 
iter  reuse,  Water  supply,  Water  resources 
^elopment,  New  York,  Highway  effects.  Water 
eading,  Infiltration. 

mlifiers:  'Highway  storm  drainage  disposal, 
echarge  basins. 

mprehensive  procedures  are  presented  for  en- 
tering and  maintenance  of  recharge  basins  used 
'  disposal  of  highway  drainage.  A  new  theory  of 
saturated,  unsteady-state  flow  is  established, 
plicable  to  basin  design  and  other  problems  in- 
lving  infiltration  of  water  into  an  unsaturated 
il.  Assumptions  and  criteria  for  theoretical  treat- 
:nt  were  established  by  an  extensive  model 
sin  test  program  and  the  results  back-checked 
ainst  observed  infiltration  in  model  tests.  The 
lal  equations  are  algebraic  and  contain  no  ab- 
act  or  inassessable  terms.  The  report  is  divided 
o  parts:  (1)  principles  and  theory,  (2)  proposed 
sign  procedures  including  run-off  analysis 
eded  in  engineering  design  of  basin  size,  and  (3) 
commended  practices  for  construction  and 
lintenance.  Each  part  is  written  for  separate  use, 
d  all  are  summarized  at  the  end  of  the  report. 
ie  objective  is  to  place  all  elements  of  basin  en- 


gineering on  a  rational  basis,  so  as  to  take  best  ad- 
vantage of  storm  drainage  disposal  by  recharge. 
(Poertner) 
W72-05793 


DRAINAGE  CORRELATION  RESEARCH  PRO- 
JECT, (VOL.  I.), 

Montana  State  Univ.,  Bozeman.  Dept.  of  Civil  En- 
gineering and  Engineering  Mechanics. 
T.T.  Williams. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-200  870,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Final  Report,  May  1971 .  161  p, 
67  fig,  9  tab,  44  ref.  BPR  41-40. 

Descriptors:  'Storm  runoff,  'Drainage  water, 
•Highways,  'Peak  discharge,  'Rainfall-runoff 
relationships,  'Drainage  engineering,  Engineering 
structures,  Drainage  systems,  Drainage  practices, 
Culverts,  Road  design,  Washouts,  Rational  formu- 
la, Stochastic  processes,  Montana. 
Identifiers:  Rural  watersheds. 

An  important  problem  in  highway  design  is  that  of 
determining  flow  capacities  required  for  drainage 
structures.  The  completed  research  effort  resolved 
some  of  the  problems  to  estimating  peak  runoff. 
The  report  presents  the  total  experience  of  Mon- 
tana with  the  problems  of  gaging  and  collecting 
meteorologic  and  hydrologic  variables.  Several  ex- 
ploratory studies  using  new  techniques  to  estimate 
peak  discharge  rates  on  small  watersheds  were 
made.  A  new  approach  of  rainfall  frequency-peak 
flow  frequency  method  for  estimating  peak 
discharge  was  developed.  It  correlated  precipita- 
tion to  streamflow  for  that  part  of  Montana  east  of 
the  Rockies.  A  preUminary  study  applying  a  prin- 
cipal component  analysis  with  varimax  rotation 
was  performed  for  five  small  watersheds  with  50 
recorded  storm  events.  The  relative  importance  of 
29  independent  variables  was  described  and  equa- 
tions estimating  volumes  and  peaks  of  runoff 
developed.  The  Soil  Conservation  Service  method 
of  estimating  flood  volume  was  explored  for  ap- 
plicability to  rural  watersheds.  Several  stochastic 
methods  for  estimating  flood  peaks  were  tested  for 
suitability  to  the  specific  problems  of  Montana. 
Because  unsatisfactory  data  was  used  in  develop- 
ing and  testing  the  methods  reported  for  estimating 
peak  runoff  rates,  the  author  does  not  recommend 
application  of  the  method  for  practical  use.  (See 
also  W72-05796)  (Poertner) 
W72-05795 


DRAINAGE  CORRELATION  RESEARCH  PRO- 
JECT, VOL.  n, 

Montana  State  Univ.,  Bozeman.  Dept.  of  Civil  En- 
gineering and  Engineering  Mechanics. 
T.T.  Williams. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-200  871,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Final  Report,  May  1971 .  269  p, 
205  fig,  11  tab.  BPR  41-40. 

Descriptors:  'Storm  runoff,  'Drainage  water, 
•Highways,  'Peak  discharge,  'Rainfall-runoff 
relationships,  'Drainage  engineering,  Engineering 
structures.  Drainage  systems.  Drainage  practices, 
Culverts,  Road  design,  Washouts,  Rational  formu- 
la. Stochastic  processes,  Montana,  Parametric 
hydrology.  Documentation. 
Identifiers:  Rural  watersheds. 

Volume  II  consists  of  nine  appendixes  relating  to 
the  basic  report  which  concerns  the  development 
and  testing  of  methods  to  determine  peak  storm- 
water  runoff  rates  in  rural  areas.  The  purpose  was 
to  investigate  and  test  methods  that  can  be  used  by 
design  engineers  to  estimate  probable  peak  runoff 
rates.  Improved  methods  are  needed  for  making 
such  estimates  in  order  to  facilitate  the  design  of 
culverts  and  highway  bridges  over  streams.  One 
appendix  is  a  review  of  hydrology  concepts  includ- 
ing parametric  methods  and  stochastic  methods 
for  estimating  peak  discharge  rates  and  associated 
frequency.  Four  other  appendixes  consist  of 
maps,    exhibits,    tables    and    figures    concerning 


watershed  characteristics,  soil  characteristics,  and 
hydrologic  data.  Other  appendixes  concern:  varia- 
bles for  multivariate  statistical  studies,  com- 
parison of  stochastic  peak  flow  methods,  tests  of 
annual  peak  discharge  data  to  determine  hydrolog- 
ically  homogenous  areas,  and  effect  of  record- 
length  on  peak  flow  predictions.  (See  also  W72- 
05795)  (Poertner) 
W72-05796 


STREAMS  AND  DRAINAGE  BASINS,  FULTON 
COUNTY,  NEW  YORK, 

Fulton  County  Planning  Dept.,  Johnstown,  N.Y. 
Holbert  W.  Fear. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-201  884,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  December  1970.  40  p,  5  fig,  4 
tab,  10  ref.  HUD  NYP-223. 

Descriptors:  'River  basins,  *Watersheds  (Basins), 
•Planning,  'New  York,  *Streams,  *Flood  plains, 
Hydrologic  data,  Water  storage,  Impoundments, 
Recreation,  Streamflow,  Runoff  forecasting,  Sur- 
veys, Land  use,  Rivers,  Maps,  Water  resources. 
Identifiers:  Fulton  County  (NY). 

The  first  phase  of  comprehensive  investigation  of 
the  water  resources  of  Fulton  County  is  presented. 
Fulton  County  is  divided  into  two  major  river 
basins,  the  Sacandaga  River-Upper  Hudson  River 
Basin,  and  the  Mohawk  River  Basin.  A  com- 
prehensive list  and  maps  of  major  streams  and 
their  tributaries  in  both  the  Mohawk  River  Basin 
and  Sacandaga  River  Basin  has  been  prepared  to 
provide  reliable  data  on  their  respective  drainage 
areas  in  Fulton  County.  Delineation  and  measure- 
ment of  these  areas  have  been  tabulated  in  square 
miles,  and  combined  for  the  size  of  their  total 
watersheds.  Studies  were  made  of  potential  flood 
hazards  and  flood  areas  were  delineated.  Potential 
impoundment  areas  are  listed  for  water  storage  to 
meet  increasing  water  requirements  in  western 
Fulton  County  and  in  the  vicinity  of  Gloversville 
and  Johnstown.  Suggestions  are  made  concerning 
water  recreation,  conservation,  and  measurement 
of  precipitation  and  stormwater  runoff.  A  list  of 
water  bodies  in  Fulton  County,  giving  the  eleva- 
tion, surface  area,  shore  miles  and  type  of  land  use 
development,  has  been  prepared  and  is  included. 
(Poertner) 
W72-05798 


WATER/SEWER  FUNCTION  PLAN  AND  PRO- 
GRAM-PRELIMINARY. 

Central    Piedmont    Regional    Council    of    Local 

Government,  N.C. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-05799 


REPORT     ON     IMPROVEMENTS     TO     THE 
BOSTON  MAIN  DRAINAGE  SYSTEM,  VOL.  I. 

Camp,  Dresser  and  McKee,  Boston,  Mass. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-05800 


REPORT     ON     IMPROVEMENTS     TO     THE 
BOSTON  MAIN  DRAINAGE  SYSTEM,  VOL.  2. 

Camp,  Dresser  and  McKee,  Boston,  Mass. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-05801 


SASKATCHEWAN'S      WATER      RESOURCES 
AND  UTILIZATION, 

Department   of   the   Environment,   Ottawa   (On- 
tario). Inland  Waters  Branch. 
For  primary  bibliographic  entry  see  Field  02E. 

W72-05844 


CHLORIDE  CONTROL  -  ARKANSAS  AND  RED 
RIVER  BASINS, 

Army  Engineer  District,  Tulsa,  Okla. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-05876 
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INTERNATIONAL  SURVEY  ON  MANAGE- 
MENT OF  ARTIFICIAL  RECHARGE  -  ANALY- 
SIS AND  SYNTHESIS  OF  RESPONSES  (INVEN- 
TAIRE  INTERNATIONAL  DES  AMENAGE- 
MENTS  D'ALIMENTATION  ARTIFICIELLE  - 
DEPOUILLEMENT  ET  SYNTHESE  DES 
RESPONSES), 
Burgeap  S.A.,  Paris  (France). 
L.  Bourguet. 

International  Association  of  Scientific  Hydrology 
Bulletin,  Vol  16,  No  3,  p  51-102,  September  1971.  5 
plate,  20  tab,  6  append. 

Descriptors:  'Artificial  recharge,  'Injection  wells, 
•Cost  analysis,  Surveys,  Statistics,  Sampling, 
Correlation  analysis.  Regression  analysis. 

An  analysis  is  presented  of  the  121  answers  to  an 
international  survey  of  groundwater  recharge. 
Aims,  benefits,  types  of  recharge,  aquifers,  and 
size  of  installations  are  discussed.  Correlations 
and  regressions  were  found  relating  permeability, 
size  of  equipment,  and  injection  rate,  and  relating 
recharge  to  capital  investment.  (Knapp-USGS) 
W72-05331 


FORMATION  WATERS,  HOT  SPRINGS  AND 
MINERALIZATION  PHENOMENA  ALONG 
THE  EASTERN  SHORE  OF  THE  GULF  OF 
SUEZ, 

Geological  Survey  of  Israel  (Jerusalem). 

For  primary  bibliographic  entry  see  Field  02K. 

W72-05333 


IMPORTANT  CONSIDERATIONS  IN  THE 
PROCESS  OF  DESIGNING  A  GROUNDWATER 
DATA  COLLECTION  PROGRAM, 

Geological     Survey,     Washington,     D.C.     Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  07A. 

W72-05341 


PRINCIPLES      OF      GROUNDWATER      DATA 
ACQUISITION, 

Department  of  Energy,  Mines  and  Resources,  Ot- 
tawa (Ontario).  Computer  Research  Section. 
For  primary  bibliographic  entry  see  Field  02F. 
W72-05342 


PROPOSED  CRITERIA  FOR  DESIGN  OF  A 
DATA  COLLECTION  SYSTEM  FOR  GROUND- 
WATER HYDROLOGY  IN  CALIFORNIA,  1970- 
-2000, 

Geological  Survey,  Menlo  Park,  Calif. 
For  primary  bibliographic  entry  see  Field  02F. 
W72-05343 


CRITERIA  FOR  GROUNDWATER  LEVEL 
DATA  NETWORKS  FOR  HYDROLOGIC  AND 
MODELING  PURPOSES, 

California  State  Dept.  of  Water  Resources,  Sacra- 
mento. 

For  primary  bibliographic  entry  see  Field  07A. 
W72-05344 


THE  ACCURACY  OF  GROUNDWATER  CON- 
TOUR MAPS, 

California  State  Dept.  of  Water  Resources,  Sacra- 
mento. 

For  primary  bibliographic  entry  see  Field  04B. 
W72-05345 


THE  ACCURACY  OF  GROUNDWATER  CON- 
TOUR MAPS, 

California  State  Dept.  of  Water  Resources,  Sacra- 
mento. 

H.C.Hanson. 

Water  Resources  Research,  Vol  8,  No  1,  p  201- 
204,  February  1972.  3  fig,  2  tab,  2ref. 


Descriptors:  "Data  processing,  'Mapping,  'Con- 
tours, 'Water  table,  Water  levels,  California,  Net- 
works, Hydrologic  data,  Maps,  Water  manage- 
ment (Applied). 
Identifiers:  'Groundwater  maps. 

The  accuracy  of  groundwater  contour  maps  must 
be  determined.  A  method  of  making  accuracy 
statements  about  groundwater  contour  maps  was 
developed  along  with  its  necessary  assumptions. 
The  computer  contouring  method  used  in  the  accu- 
racy tests  is  described.  Results  of  a  limited  number 
of  map  accuracy  tests  are  presented  in  terms  of 
dispersing  differences  of  elevations  and  volume 
differences  above  a  base.  The  method  and  results 
of  the  test  may  be  applied  to  groundwater  level 
network  design.  Other  applications  are  suggested. 
(Knapp-USGS) 
W72-05345 


ANALYSES  OF  SELECTED  STATISTICAL 
METHODS  FOR  ESTIMATING  GROUND- 
WATER WITHDRAWAL, 

Geological  Survey,  Denver,  Colo. 

For  primary  bibliographic  entry  see  Field  02F. 

W72-05346 


SURROGATE  MODELING, 

General  Electric  Co.,  Santa  Barbara,  Calif.  TEM- 
PO. 

For  primary  bibliographic  entry  see  Field  02F. 
W72-05347 


DEFINITION   OF   HYDROLOGIC    UNITS   FOR 
WATER  STUDIES  IN  ARKANSAS, 

Geological  Survey,  Little  Rock,  Ark. 

For  primary  bibliographic  entry  see  Field  02F. 

W72-05348 


AN  APPROACH  TO  THE  DESIGN  OF  STATE- 
WIDE OR  REGIONAL  GROUNDWATER  IN- 
FORMATION SYSTEMS, 

Geological     Survey,     St.     Paul,     Minn.     Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  02F. 

W72-05349 


DATA  NEEDS  FOR  PREDICTING  PROBLEMS 
CAUSED  BY  THE  USE  OF  SUBSURFACE 
RESERVOIRS, 

Geological      Survey,      Denver,      Colo.      Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-05350 


CAVES  (PESCHERY). 

Perm  State  Univ.  (USSR).  Inst,  of  Karst  Studies 

and  Speleology. 

For  primary  bibliographic  entry  see  Field  02K. 

W72-05359 


HYDROGEOLOGY,    HYDRODYNAMICS    AND 

FORMATION   OF   GROUNDWATERS  IN   ORE 

DEPOSITS      OF      CENTRAL      KAZAKHSTAN 

(GIDROGEOLOGIYA,      GH)RODINAMIKA      ¥ 

FORMHtOVANIYE  PODZEMNYKH  VOD  RUD- 

NYKH  MESTOROZHDENIY  TSENTRAL'NOGO 

KAZAKHSTANA), 

Akademiya  Nauk  Kazakhs koi  SSR,  Alma-Ata.  In- 

stitut  Gidrogeologii  i  Gidrofiziki. 

For  primary  bibliographic  entry  see  Field  02F. 

W72-05416 


INJECTION     WELLS     POSE     A     POTENTIAL 
THREAT, 

American  Chemical  Society,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-05461 


WEXL    CONSTRUCTION    REGULATION   AN 
STANDARDS. 

For  primary  bibliographic  entry  see  Field  08A. 
W72-05525 


HYDROGEOLOGY  OF  SOLID  WAST 
DISPOSAL  SITES  IN  NORTHEASTERN  U 
LINOIS, 

Illinois  State  Geological  Survey,  Urbana. 
For  primary  bibliographic  entry  see  Field  05B. 
W72-05564 


STEAM  CLEANED  WATER, 

Office  of  the  Chief  of  Engineers  (Army),  Washini 

ton,  DC. 

For  primary  bibliographic  entry  see  Field  03D. 

W72-05576 


POLLUTION    OF    GROUNDWATER    DIE   T( 
MUNICH? AL  DUMPS, 

Department  of  Energy,  Mines  and  Resources,  O 

tawa  (Ontario).  Inland  Waters  Branch. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-05651 


SUMMARY  OF  THE  HYDROLOGIC  SITUA 
TION  ON  LONG  ISLAND,  NEW  YORK,  AS  i 
GUIDE  TO  WATER-MANAGEMENT  ALTEF 
NATIVES, 

Geological  Survey,  Washington,  DC. 
O.  L.  Franke,  and  N.  E.  McClymonds. 
Available  from  GPO,  Washington,  DC  20402 
Price  $0.65  cents  (paper  cover).  Geological  Surve 
Professional  Paper  627-F,  1972.  59  p,  39  fig,  19  tat 
79  ref . 

Descriptors:  'Hydrogeology,  'Saline  water  intru 
sion,  'Urbanization,  'Artificial  recharge,  *Ne\ 
York,  Water  levels.  Groundwater,  Hydrologi 
budget,  Water  balance,  Base  flow,  Discharg 
(Water),  Water  yield.  Water  management  (Ap 
plied). 

Identifiers:  'Urban  hydrology,  'Long  Islam 
(NY). 

The  groundwater  reservoir  of  Long  Island  is  i 
wedge-shaped  mass  of  saturated  unconsolidate! 
deposits  that  overlie  nearly  impermeable  con 
solidated  bedrock  and  attain  a  thickness  of  abou 
2,000  feet.  The  estimated  volume  of  material  satu 
rated  with  fresh  groundwater  in  the  area  is  abou 
180  cubic  miles.  At  present,  more  than  2.0W 
recharge  basins  recharge  the  groundwater  reser 
voir  with  substantial  quantities  of  direct  runoff 
The  estimated  average  inflow  to  these  basins  i 
about  80  mgd.  An  estimated  additional  60  mgd  o 
direct  runoff  from  urban  areas  discharges  t< 
streams  or  directly  to  salty  water.  Gross  ground 
water  pumpage  increased  from  about  100  mgd  ii 
1 940  to  about  330  mgd  in  1965.  The  total  sewage  ef 
fluent  discharged  increased  from  about  15  mgd  u 
1950  to  about  75  mgd  in  1965.  Most  of  this  in 
creased  .effluent  was  derived  from  groundwater 
and  its  removal  from  the  area  has  caused  lowerini 
of  groundwater  levels.  Much  of  the  shallov 
groundwater  is  contaminated  with  domestii 
wastes  from  cesspools  and  septic  tanks.  Frest 
groundwater  will  ultimately  be  depleted  if  tola 
outflow  exceeds  total  inflow.  Proposals  to  manag< 
the  water  resources  of  Long  Island  include  barriei 
injection  wells,  shallow  skimming  wells,  recharg< 
of  treated  sewage  effluent  through  wells  or  shal 
low  basins,  and  planned  encroachment  of  salt; 
groundwater.  (Knapp-USGS) 
W72-05658 


RECHARGE  BASLNS  FOR  DISPOSAL  OF 
HIGHWAY  STORM  DRAINAGE-THEORY 
DESIGN  PROCEDURE.  AND  RECOMMENDEE 
ENGINEERING  PRACTICES, 

New  York  State  Dept.  of  Transportation.  Albany 
Engineering  Research  and  Development  Bureau. 
For  primarv  bibliographic  entry  see  Field  04A. 
W72-05793 
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DGE      AND      FURROW      LIQUID      WASTE 
5POSAL  IN  A  NORTHERN  LATITUDE, 

tional  Center  for  Urban  and  Industrial  Health, 

icinnati,  Ohio.  Solid  Wastes  Program. 

r  primary  bibliographic  entry  see  Field  05D. 

7-05808 


SEARCH  ON  ABATEMENT  OF  POLLUTION 
D  MANAGEMENT  OF  ORGANIC  WASTES 
DM  CATTLE  FEEDLOTS  IN  NORTHEAST- 
N  COLORADO  AND  EASTERN  NEBRASKA, 

■icultural  Research  Service,  Fort  Collins,  Colo. 
I  and  Water  Conservation  Research  Div. 
primary  bibliographic  entry  see  Field  05G. 
2-05819 


rE  TERTIARY  AND  QUARTERNARY 
DROGEOLOGY  OF  ESTANCIA  BASIN, 
STRAL  NEW  MEXICO, 

v  Mexico  Univ.,  Albuquerque.  Dept.  of  Geolo- 

primary  bibliographic  entry  see  Field  02F. 
2-05851 


0HYDROLOGY  OF  HUALAPAI  AND 
:RAMENTO  VALLEYS,  MOHAVE  COUN- 
ARIZONA, 

(logical  Survey,  Washington,  D.C. 

.  Gillespie,  and  C.  B.  Bentley. 

lilable  from  GPO,  Washington,  DC.  20402. 

e    $1.25    (paper    cover).    Geological    Survey 

ter-Supply  Paper  1899-H,  1971.  37  p,  6  fig,  2 

e,4tab,30ref. 

criptors:  'Groundwater,  *Hydrogeology, 
miarid  climates,  'Arizona,  Aquifers,  Water 
Is,  Groundwater  recharge,  Infiltration,  Stream- 
v.  Flow  rates,  Stream  gages,  Aquifer  charac- 
itics,  Water  yield,  Geology,  Groundwater 
jement,  Water-level  fluctuations,  Water  quali- 
Surface  waters, 
itifiers:  *Mohave  County  (Ariz). 

undwater  is  the  main  water  supply  in  the 
iarid  Hualapai  and  Sacramento  Valleys  in 
lave  County  in  northwesTern  Arizona.  The  val- 
are  intermontane  basins,  which  are  filled  to 
Ihs  of  more  than  4,000  feet  with  alluvial 
osits  and  volcanic  rocks.  The  estimated 
ime  of  groundwater  in  storage  to  a  maximum 
th  of  1,500  feet  below  land  surface  is  10.5-21 
ion  acre-feet  in  Hualapai  Valley  and  6.5-13  mil- 
acre-feet  in  Sacramento  Valley.  About  3,600 
>feet  of  water  was  pumped  from  wells  in 
lapai  Valley  in  1967,  and  about  4,200  acre-feet 
pumped  from  wells  in  Sacramento  Valley, 
surface  outflow  is  about  5,000  and  4,000  acre- 
per  year  from  Hualapai  and  Sacramento  Val- 
,  respectively.  Water  levels  have  remained  al- 
t  constant  in  most  of  the  area,  but  annual 
ines  of  as  much  as  7  feet  have  occurred  in 
s  of  large  withdrawals.  Groundwater  in  the 
'ys  is  generally  of  good  chemical  quality,  but 
ighly  mineralized  areas  in  and  near  the  moun- 
s,  the  groundwater  is  unfit  for  human  con- 
puon.  (Woodard-USGS) 
1-05861 


.  Effects  on  Water  of 
Han's  Non- Water 
Vctivities 


IWMELT        DELAY        BY        OVERSNOW 
lVEL, 

e  Univ.  of  New  York,  Scotia.  Atmospheric 

nces  Research  Center. 

'■  Hogan. 

er  Resources  Research,  Vol  8,  No  1,  p  174- 

February  1972.  2  fig. 

criptors:  "Winter  sports,  *Snow  management, 
awpacks,   •Snowmelt,   Erosion  control,   Ru- 
,  Soil  conservation.  New  York. 
itifiers:  'Snowmobiles,  Snowmobiling. 


Oversnow  vehicles  compact  the  snowpack  several 
inches  as  a  result  of  their  passage;  drifting  snow 
tends  to  refill  these  tracks  to  ambient  level.  This 
repeated  travel  and  drifting  result  in  storage  of 
much  greater  water  content  in  the  snowmobile 
trails  than  in  the  adjacent  undisturbed  snowpack. 
From  preliminary  experiments,  travel  by  over- 
snow  vehicles  appears  to  have,  in  years  of  heavy 
snowfall,  two  beneficial  effects:  (1)  increased  in- 
filtration where  the  water  content  has  been  in- 
creased in  disturbed  snow,  and  (2)  delay  of  snow- 
melt  on  erosion-prone  logging  roads  until  after 
maximum  runoff  has  occurred.  The  area  chosen 
for  study  was  an  abandoned  farm  with  an  eleva- 
tion of  700-1100  feet  msl  near  the  confluence  of 
the  Schoharie  and  Mohawk  valleys.  The  area  is 
quite  hilly,  and  the  rather  steep  slopes  face  north 
or  east.  Of  the  four  sites  selected  for  study,  three 
were  along  the  most  traveled  trail:  (1)  at  a  nearly 
level  portion  of  an  unshaded  field,  (2)  on  a 
northeast  slope  at  a  partially  shaded  portion  of  the 
same  field,  and  (3)  on  a  hardwood-lined  aban- 
doned road  with  a  north-facing  slope  50  meters 
southwest  from  site  2  at  nearly  the  same  elevation. 
The  fourth  site,  at  a  north-facing  slope  on  an  aban- 
doned logging  road  100  meters  southeast  of  site  2, 
was  much  less  frequently  used.  (Knapp-USGS) 
W72-05340 


THE  EFFECT  OF  SHELTERWOOD  FELLINGS 
ON  THE  CHANGE  IN  THE  PHYTOCLEvIATE 
OF  STANDS, 

L.  A.  Kairyukshtis,  and  A.  I.  Yuodval'kis. 
Lesovedenie.  6.  21-27.  1969.  English  summary. 
Identifiers:      Broad-leaved,     Climate,      Fellings, 
Freezing,    Light,    Phyto,    Precipitation,    Shelter- 
wood,    Soil,    Spruce-G,    Stands,    Temperature, 
Trees,  Velocity,  Wind. 

Data  of  11 -year  investigations  on  the  climatic  ef- 
fects in  spruce-broad-leaved  stands  subjected  to 
shelterwood  fellings  of  various  intensities  are 
described.  Data  are  given  on  the  changes  in  illu- 
mination, air  and  so~  temperatures,  wind  velocity, 
amount  of  summer  and  winter  precipitation,  depth 
of  soil  freezing  and  depth  of  ground  water-Copy- 
right 1971,  Biological  Abstracts,  Inc. 
W72-05398 


ENVntONMENTAL  QUALITY:  THE  SECOND 
ANNUAL  REPORT  OF  THE  COUNCDL  ON  EN- 
VIRONMENTAL QUALITY,  AUGUST  1971. 

Council  on  Environmental  Quality,  Washington, 

DC. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-05520 


A  PREURBANIZATION  RECONNAISSANCE 
STUDY  OF  LAKE  EARL,  DEL  NORTE  COUN- 
TY, CALIFORNIA, 

Geological  Survey,  Menlo  Park,  Calif. 

For  primary  bibliographic  entry  see  Field  02H. 

W72-05646 


THE      EFFECTS      OF     URBANIZATION      ON 
WATER  QUALITY, 

Mississippi  State  Univ.,  State  College.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-05656 


THE  FORMATION  AND  DYNAMICS  OF  RU- 
NOFF IN  FORESTS  AND  CLEAR  FELLING 
SITES  IN  KARELIA,  (IN  RUSSIAN), 

A.  A.  Kuchko. 

Lesovedenie.  6.  37-44.  1969.  English  summary. 
Identifiers:  Dynamics,  Felling,  Forests,  Forma- 
tion, Horizon,   Illuvial,   Karelia,  Light,  Loamy, 
Podzolic,  Runoff,  Season,  Sites,  Soil,  Spruce-G, 
USSR,  Vaccinium-Myrtillus-D. 

Results  are  given  of  2-yr-observations  on  the  for- 
mation and  the  course  of  superficial  (intralitter) 
and  intrasoil  (along  the  illuvial  horizon)  runoff 
under  a  middle-aged  Vaccinium  myrtillus  spruce 


forest  canopy  and  on  a  6-yr-old  extensive  clear 
felling  site  on  podzolic  light  loamy  soils  with  a 
poor  water-permeable  illuvial  horizon  of  shallow 
occurrence.  The  intrasoil  runoff  preceded  superfi- 
cial runoff;  the  latter  appeared  only  after  forma- 
tion of  leakage  water  and  its  rise  to  the  ground  sur- 
face. In  the  spring  with  a  protracted  period  of 
snowmelt  and  in  the  fall,  no  superficial  runoff  was 
observed.  The  runoff  on  the  felling  site  started 
much  earlier  (10-41  days)  in  the  spring  as  well  as  in 
the  fall,  lasted  longer  (by  20-60  days)  and  was  4-10 
times  as  abundant  as  under  the  forest  canopy.  The 
increased  runoff  on  extensive  clear  felling  sites  in 
Karelia  was  observed  for  8-10  yr.  The  difference 
in  the  runoff  between  the  forest  and  the  felling  site 
is  noticeable  even  after  the  canopy  closure  of  the 
young  stand  on  the  felling  site.-Copy right  1971, 
Biological  Abstracts,  Inc. 
W72-05722 


EFFECTS  OF  URBANIZATION  ON  TIMING  OF 
FLOOD  PEAKS  ON  TOWN  CREEK  IN 
JACKSON,  MISSISSD?PI, 

Geological     Survey,     Jackson,     Miss.      Water 

Resources  Div. 

B.  E.  Wasson. 

Geological  Survey  Open-file  Report,  1972.  3  p,  3 

fig,  1  tab,  3  ref. 

Descriptors:  'Urbanization,  'Floods,  'Effects, 
'Storm  runoff,  'Mississippi,  Peak  discharge,  Time 
of  concentration,  Flow  characteristics,  Hydraulic 
properties,  Hydrographs,  Precipitation  (At- 
mospheric), Watershed  management. 
Identifiers:  'Urban  hydrology,  Town  Creek 
(Miss). 

The  abnormal  sequence  of  flood  peaks  observed 
during  two  low-order  floods  on  Town  Creek  in 
Jackson,  Miss,  is  attributed  to  spot  urbanization. 
Flooding  after  general  rains  in  March  and  April 
1969  crested  at  downtown  Gallatin  Street  before 
crests  occurred  at  upstream  measuring  sites. 
Heavy  urbanization  in  the  downstream  part  of  the 
basin  caused  an  abnormal  flood-peak  sequence. 
Flood  flow  at  Gallatin  Street  is  spread  over  a 
greater  time  span  than  flows  in  the  lightly  ur- 
banized area  upstream  in  the  northwest  parts  of 
the  city.  Rapid  runoff  from  the  lower  heavily  ur- 
banized part  of  the  basin  flows  past  the  gage  be- 
fore runoff  from  the  lightly  urbanized  parts  of  the 
basin  arrives.  This  is  described  as  a 
desynchronization  of  flood  crests  from  different 
part  of  the  stream  basin.  During  floods  caused  by 
rainfall  of  longer  duration  than  those  described  the 
effects  of  nonuniform  urbanization  probably  will 
be  less  pronounced.  (Lang-USGS) 
W72-05841 
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SYSTEM  AND  METHOD  FOR  PREVENTING 
EROSION, 

R.  W.  Hakundy. 

U.  S.  Patent  No.  3,625,010,  3  p,  2  fig,  4  ref.  Official 

Gazette,  Vol.  893,  No.  1,  p.  53,  December  7,  1971. 

Descriptors:  'Patents,  Erosion,  'Embankments, 
'Shore  protection,  'Bank  erosion,  'Erosion  con- 
trol, Wave  action,  Lakes,  Rivers,  Drainage,  Sur- 
face water,  Tiles,  Water  management. 

A  means  to  prevent  erosion  of  embankments  along 
a  lake  or  river  frontage  is  described.  A  shallow  ex- 
cavation about  nine  feet  wide  is  dug  in  the  ground 
along  the  top  of  the  embankment,  spaced  slightly 
back  from  the  embankment  edge.  A  trench  deeper 
than  the  excavation  is  dug  along  the  rearmost  side 
of  the  excavation  remote  from  the  edge  of  the  em- 
bankment. The  bottom  of  the  excavation  is  sloped 
gently  in  the  direction  of  the  trench  and  a  water 
impervious  plastic  sheet  is  laid  covering  the  bot- 
tom. Drain  tile  is  placed  in  the  bottom  of  the  trench 
and  covered  with  granular  material.  The  excava- 
tion and  trench  are  covered  with  topsoil.  Water 
soaking  into  the  soil  close  to  the  embankment  is 
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drained  away  and  collected  by  the  tile.  (Sinha- 

OEIS) 

W72-05316 


HYDROLOGICAL,  HYDRAULIC,  SOIL 

MECHANICAL       AND       METEOROLOGICAL 
ASPECTS  OF  MODELS  DEVISED  FOR  DETER- 
MINING THE  DEGREE  OF  PROTECTION  OF- 
FERED BY  FLOOD  LEVEES, 
National  Water  Authority,  Budapest  (Hungary). 
For  primary  bibliographic  entry  see  Field  02A. 
W72-05332 


WEATHER  MODIFICATION  IN  WATERSHED 
MANAGEMENT, 

Fresno  State  Coll.  Foundation,  Calif.  Atmospheric 

Water  Resources  Research. 

For  primary  bibliographic  entry  see  Field  03B. 

W72-05489 


EFFECT  OF  CORN  STEEP  LIQUOR  FOR  ERO- 
SION CONTROL  AND  VEGETATIVE 
ESTABLISHMENT  ON  HIGHWAY 

BACKSLOPES, 

Ohio  Agricultural  Research  and  Development 
Center,  Wooster. 

B.  L.  Schmidt,  G.  S.  Taylor,  and  R.  W.  Miller. 
Agronomy  Journal,  Vol.  61,  p  214-217,  March- 
April,  1969.  2  fig,  4  tab,  7  ref. 

Descriptors:  'Erosion  control,  'Evaporation  con- 
trol, 'Erosion,  Slope  protection.  Bank  stability. 
Soil  stabilization,  Soil  moisture.  Highways, 
•Vegetation  establishment. 

Identifiers:  'Corn  steep  liquor,  'Mulch,  'Highway 
seeding. 

Various  concentrations  of  a  corn  steep  liquor  slur- 
ry were  compared  with  straw  mulch  for  erosion 
control  and  vegetative  establishment  on  highway 
backslope  plots.  Applications  of  5  and  10%  corn 
steep  liquor  slurry  followed  immediately  with  lime 
slurry  formed  a  thin,  stabilized  surface  layer  that 
resisted  initial  erosion  on  backslope  plots  after 
seeding.  However,  plant  growth,  cover,  and  ero- 
sion control  over  a  growing  season  were  the 
greatest  under  straw  mulch,  with  no  significant 
differences  noted  from  the  various  corn  steep 
liquor  treatments  by  the  end  of  the  season.  Growth 
chamber  studies  showed  corn  steep  liquor  slurry 
concentrations  of  over  10%  solids  applied  at  1.4 
liters/m2  retarded  emergence  of  tall  fescue 
seedlings  up  to  1  week.  Soil  moisture  evaporation 
losses  in  a  greenhouse  study  were  not  significantly 
affected  by  various  rates  of  corn  steep  liquor  ap- 
plication, but  were  greatly  decreased  by  straw 
mulch.  (Skogerboe-Colorado  State) 
W72-05698 


A  BILL  TO  AMEND  THE  WATERSHED  PRO- 
TECTION AND  FLOOD  PREVENTION  ACT,  AS 
AMENDED. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-05752 


THE  STANFORD  MODEL  APPLIED  TO  PIED- 
MONT WATERSHEDS, 

Clemson  Univ.,  South  Carolina.  Dept.  of  Agricul- 
tural Engineering. 

For  primary  bibliographic  entry  see  Field  02A. 
W72-05860 


EXPERIMENTAL  INVESTIGATION  OF  SMALL 
WATERSHED  FLOODS, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  02E. 

W72-05873 


05.  WATER  QUALITY 
MANAGEMENT  AND 
PROTECTION 

5A.  Identification  of  Pollutants 


DD2LDRIN  IN  WATER  -  A  BIBLIOGRAPHY. 

Office  of  Water  Resources  Research,  Washington, 

D.C.    Water    Resources    Scientific    Information 

Center. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-05325 


SPECTROGRAPHIC      DETERMINATION      OF 

TRACE    ELEMENTS    (HEAVY    METALS)    IN 

NATURAL  WATERS  (SPEK- 

TROGRAFICHESKOYE  OPREDELEMYE 

MIKROELEMENTOV  (TYAZHELYKH  METAL- 

LOV)  V  PRIRODYNKH  VODAKH), 

Gidrokhimicheskii        Institut,        Novocherkassk 

(USSR). 

V.  Ya.  Yeremenko. 

Gidrometeoizdat,  Leningrad,  1969.  110  p. 

Descriptors:  'Spectroscopy,  'Water  chemistry, 
•Water  analysis,  'Trace  elements,  'Heavy  metals. 
Inorganic  compounds.  Aluminum,  Cobalt, 
Copper,  Molybdenum,  Titanium,  Iron,  Man- 
ganese, Organic  matter,  Sorption,  Solubility, 
Chemical  precipitation,  Water  pollution.  Analyti- 
cal techniques,  Instrumentation. 
Identifiers:  'USSR,  Natural  waters.  River  waters. 
Reagents,  Nickel,  Silver,  Vanadium,  Tin, 
Bismuth,  Lead. 

This  handbook  on  a  spectrographic  determination 
of  trace  elements  is  a  revised  and  expanded  edition 
of  the  original  text  published  in  1960  and  is 
devoted  to  a  determination  of  microgram  quanti- 
ties of  heavy  metals  and  aluminum  in  natural 
waters.  The  heavy  metals  considered  are  Ni,  Co, 
Ag,  Cu,  V,  Sn,  Mo,  Ti,  Bi,  Fe,  Pb,  and  Mn. 
Preparation  of  water  samples  for  spectral  analysis 
and  concentration  of  these  trace  elements  by 
coprecipitation  and  extraction  are  examined  in  the 
light  of  up-to-date  techniques  for  semiquantitative 
and  quantitative  determinations  of  the  metals  in 
natural  waters  polluted  by  organic  substances, 
nickel,  iron,  manganese,  and  aluminum.  The  text 
is  designed  for  use  by  hydrochemists  and  other 
specialists  engaged  in  a  study  of  trace  elements  in 
natural  water  bodies.  (Josefson-USGS) 
W72-05356 


UPTAKE  OF  137CS  IN  SOME  MARINE 
ANIMALS  IN  RELATION  TO  TEMPERATURE, 
SALINITY,  WEIGHT  AND  MOULTING, 

Institut   Rudjer   Boskovic,   Rovinj   (Yugoslavia). 

Center  for  Marine  Research. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-05405 


CHARACTERISTICS  OF  E.  COLI  ISOLATED 
FROM  DRINKING  WATER  AND  THEIR  SANI- 
TARY SIGNIFICANCE, 

V.  E.  Voronkin,  and  A.  Y.  Shtein. 

Gig  Sanit.  35  (8):  108-109.  1970. 

Identifiers:   Drinking,   Escherichia-Coli,   Human, 

Isolated,  Sanitary. 

Analysis  of  2351  drinking  water  samples  showed 
coli  titers  of  less  than  300  in  172  cases,  including  29 
strains  of  Escherichia  coli  communae,  9  strains  of 
E.  coli  communae  mixed  with  other  E.  coli,  30 
strains  of  E.  coli  citrovorum,  6  strains  of  E.  coli 
aerogenes,  and  84  strains  of  paracolon  bacilli.  In 
13  cases  a  mixture  of  E.  coli  citrovorum, 
aerogenes  and  paracoli  was  found.  The  deviation 
from  established  standards  for  drinking  water 
(22.6%)  may  be  attributed  to  E.  coli  communae. 
the  balance  to  other  E.  coli.-Copyright  1971, 
Biological  Abstracts,  Inc. 


W72-05413 


PHOSPHATE  ANALYSIS. 

Scripps  Institution  of  Oceanography,  La  Joll 
Calif. 

Available  from  the  National  Technical  Inform 
tion  Service  as  COM-71-01021,  $3.00  in  pap 
copy,  $0.95  in  microfiche.  Marine  Technician 
Handbook,  SIO  Reference  No.  71-10,  Sea  Gra 
Publication  No.  11,  May  1,  1971.  17  p.  NOA. 
71082514. 

Descriptors:    'Phosphates,    'SpectrophotomeU 
Turbidity,  Sea  water.  Analytical  techniques. 
Identifiers:  'Standard  methods. 

A  method  for  analysis  of  phosphates  in  seawal 
employs  a  'mixed  reagent'  containing  sulfui 
acid,  ascorbic  acid,  ammonium  molybdate,  a 
trivalent  antimony  which  is  added  to  a  50  ml  sa 
pie  of  water.  A  phosphomolybdate  complex 
formed  which  is  reduced  to  give  a  blue  solution, 
spectrophotometer  is  used  to  measure  absorbaa 
in  a  10  cm  cell  at  885  millimicrons  against  distill 
water.  A  method  of  turbidity  measurement,  wh< 
necessary,  is  also  described.  It  may  be  necesss 
to  filter  turbid  samples  before  treatment  with  I 
reagent.  (Mortland-Batelle) 
W72-05420 


AQUATIC  AND  MARINE  MICROORGANISV 
INTERRELATIONSHD7S  IN  ENRICHMEI 
CULTURES, 

Washington  Univ.,  Seattle.  Dept.  of  Microbiolo) 
For  primary  bibliographic  entry  see  Field  05C. 
W72-05421 


DETECTION    OF    OIL    CONTAMINATION 
SEA    WATER.    VOLUME    HI:    ENGINEERI! 
EVALUATION  AND  IMPROVEMENT  OF  T 
INFRARED  OLEOMETER, 

IIT  Research  Inst.,  Chicago,  111. 
G.  L.  Johnson,  L.  Townsend,  and  J.  Stockham. 
Available  from  the  National  Technical  Infon 
tion  Service  as  COM-71-00935,  S3.00  in  pa 
copy,  $0.95  in  microfiche.  HTRI-C6065-66,  J 
1971.  51  p,  10  fig,  1  tab,  5  ref.  IITRI  Project  1 
C6065,  Contr.  No.  MA-3854. 

Descriptors:     'Oil.     'Sea     water,     'Monitori 

•Spectrometers,   Infrared  radiation.  Oily   wa 

Electronic  equipment.  Automation,  Instrumei 

tion. 

Identifiers:  Infrared  spectrophotomei 

Hydrocarbons,  Oleometer,  Methyle 

Photodiodes,  Infrared  absorbance. 

An  infrared  oleometer,  which  was  developed  ei 
er  for  the  monitoring  of  the  oil  content  of  wi 
discharged  from  ships,  has  been  evaluated  for 
tecting  oil  contamination  of  sea  water.  Oil  is 
tected  by  differential  observations  of  infrared 
sorption  at  three  wavelengths:  1.193.  1.211, 
1.229  microns.  Absorption  at  1.211  is  due 
methylene  groups  present  in  hydrocarbons  an 
compared  to  that  at  the  other  two  waveleng 
The  comparison  of  wavelengths  is  made  by  a ! 
cial  chopper  acting  as  a  modulator  to  deliv< 
balanced  output  to  two  detectors  for  comi 
mode  rejection  of  several  sources  of  error  am 
unbalanced  output  in  the  presence  of  oil.  The  t 
evaluation  demonstrated  that  the  ratio  of  lnfri 
optical  effects  of  non-oily  particulate  matte: 
those  of  oils  is  too  large  to  permit  reliable  cana 
tion  of  interference  by  simple,  direct,  fixed  des 
and  choice  of  components.  A  'matched  pair 
lead  sulfide  detectors  used  in  the  instrun 
probably  will  not  remain  matched  to  the  ex 
required.  This  could  be  altered  by  a  breakthre 
in  the  detectivity  of  room-temperature  germai 
photodiodes  and  improved  stability  of  si! 
photodiodes.  Otherwise  development  of  a  relal 
ly  inexpensive  ($2500),  reUable.  remote  monito 
station  is  not  presently  feasible.  (Mortland- 
telle) 
W72-05422 
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WE    RELATIONS    BETWEEN    ZOOPLANK- 

N  AND  BUNKER  C  OIL  IN  CHEDABUCTO 

k    FOLLOWING    THE    WRECK    OF    THE 

SKER  ARROW, 

Iford  Inst.,  Dartmouth  (Nova  Scotia). 

primary  bibliographic  entry  see  Field  05C. 

2-05424 


CROZOOPLANKTON    AND    SMALL    NEK- 
S  IN  THE  COASTAL  WATERS  OFF  VAN- 
UVER  ISLAND  (CANADA)  AND  WASHING- 
|  SPRING  AND  FALL  OF  1963, 
ional  Marine  Fisheries  Service,  Washington, 

primary  bibliographic  entry  see  Field  05C. 
>-05426 


RCLRY-VAPOR  DETECTOR, 

enstiel  School  of  Marine   and  Atmospheric 

nces,  Miami,  Fla. 

Joensuu. 

criptors:  "Heavy  metals,  "Chemical  analysis, 
iter  analysis,  'Sediments,  Rocks,  Coals,  Spec- 
hotometry,  Instrumentation,  Gold,  Analytical 
niques.  Organic  matter.  Laboratory  equip- 
t,  Separation  techniques. 

itifiers:  "Chemical  interference,  "Mercury, 
Jmic  absorption  spectrophotometry,  Amal- 
,  Detection  limits,  Biological  samples. 

inexpensive  mercury-vapor  detector  is  espe- 
y  suited  for  analysis  of  mercury  in  samples  of 
ments,  rocks,  coal,  tissues,  and  water.  The 
em  consists  of  an  atomic-absorption  spec- 
hotometer  having  a  mercury  discharge  lamp 
the  light  source,  a  vacuum  pump,  and  sample 
aces  of  quartz  tubing.  One  furnace  is  filled 
i  silver  wire,  and  another  with  gold  coils.  The 
cury  vapor  from  treating  the  sample  at  700 
ees  C  is  amalgamated  on  the  gold.  Nitrogen 
;es  through  the  furnace  that  contains  the  mer- 
',  and  the  gases  and  mercury  pass  into  the  mea- 
ng  chamber,  which  has  been  calibrated  using 
wn  quantities  of  mercury.  The  pressure  of 
cury  saturation  at  the  measured  temperature 
be  converted  to  weight  of  mercury  per 
ime.  For  samples  containing  large  amounts  of 
mic  matter,  carbon  (over  1  mg),  sulfur,  oxygen 
irmust  be  used  in  place  of  the  nitrogen  carrier, 
ateroracid  solutions,  mercury  is  reduced  with 
nous  chloride  and  aerated  out.  When  the  in- 
ment  is  clean,  free  from  leaks  and  mercury  ab- 
iing  deposits,  and  in  good  working  condition, 
recovery  is  better  than  90  percent.  The  detec- 
limit  is  0.05  ppm  in  solution.  (Jefferis-Battelle) 
1-05427 


0  SIMPLE  DURABLE  EPIFAUNAL  COL- 
TORS, 

al  Univ.,  Quebec.  Departement  de  Biologic 
ourget,  and  G.  Lacroix. 

nal  of  the  Fisheries  Research  Board  of 
ada,  Vol.  28,  No.  8,  p  1205-1207,  August  1971. 
■  1  tab,  5  ref. 

:riptors:  "Benthos,  "Sampling,  "Sessile  algae, 
ertebrates,  St.  Lawrence  River,  Algae,  Ne- 
Jdes,  Gastropods,  Mollusks,  Amphipoda, 
hanical  equipment. 

itifiers:  "Vertical  collectors,  "Horizontal  col- 
>rs,  Bryozoans,  Foraminifera,  Hydroids, 
chaeta,  Ostracods,  Harpacticoids,  Cirripedia, 
rina. 

1  types  of  epifaunal  samplers  (vertical  and 
zontal)  for  use  in  the  infralittoral  zone  were 
sloped  and  evaluated  at  four  stations  in  the  St. 
rence  estuary.  The  vertical  sampler  consisted 
n  iron  pedestal  with  a  projecting  arm  designed 
old  12  plywood  collection  panels.  The  arm  was 
itructed  to  allow  it  to  rotate  to  offer  minimal 
stance  to  the  water  flow  and  avoid  toppling  the 
cture.  The  horizontal  sampler  consisted  of  a 
like  frame  of  iron  with  a  hinged  top  to  which 
ollecuon  panels  were  attached.  Both  samplers 
:  designed  for  easy  removal  of  the  sample 


panels  by  a  scuba  diver.  No  buoys  were  attached 
direcUy  to  the  samplers  so  that  algal  collections  on 
mooring  lines  would  not  interfere  with  the  sam- 
ples. Evaluation  of  the  two  types  of  samplers 
showed  that  the  vertical  sampler  is  more  suitable 
for  study  of  epibenthic  communities  since  it  draws 
a  wider  range  of  species.  The  horizontal  sampler, 
on  the  other  hand,  collected  a  larger  number  of 
specimens  and  is  concluded  to  be  preferable  if 
only  sessile  and  sedimentary  organisms  are  to  be 
studied.  For  complete  sampling  of  the  epifauna, 
use  of  both  samplers  is  recommended.  (Jefferis- 
Battelle) 
W72-05432 


BACTERIAL  COUNTS  OF  COMMERCIAL  FISH 
DIETS, 

Victoria  Univ.  (British  Columbia).  Dept.  of  Bac- 
teriology and  Biochemistry. 
For  primary  bibliographic  entry  see  Field  05B. 
W72-05433 


GEL  FILTRATION  OF  SURFACTANTS, 

Shionogi  Research  Lab.,  Osaka  (Japan). 

T.  Nakagawa,  and  H.  Jizomoto. 

Journal  of  the  American  Oil  Chemists'  Society, 

Vol.  48,  No.  10,  p  571-577,  October  1971.  6  fig,  10 

ref. 

Descriptors:   "Surfactants,   "Simulation  analysis, 

Filtration,  Monomolecular  films,  Model  studies, 

Ions,    Computer    models,    Detergents,    Aqueous 

solutions. 

Identifiers:  "Gel  filtration  chromatography,  Elu- 

tion,  Micelles,  Thin  layer  chromatography. 

Through  the  use  of  an  electronic  computer,  a 
simulation  technique  for  analyzing  the  gel  filtra- 
tion chromatography  of  surfactants  has  been 
developed.  The  technique  is  outlined  and  the 
theoretical  and  experimental  elution  curves  are 
compared  and  discussed  for  five  systems:  (1)  a 
surfactant  of  a  single  component;  (2)  an  ionic  sur- 
factant in  the  presence  of  an  electrolyte;  (3)  a  mix- 
ture of  two  nonionic  surfactants;  (4)  a  mixture  of 
two  ionic  surfactants;  (5)  a  mixture  of  an  ionic  and 
a  nonionic  surfactant.  In  the  first  four  systems, 
good  agreement  was  found  between  the  theoretical 
and  experimental  elution  curves.  Disagreement 
between  the  curves  for  system  5  apparently 
resulted  from  failure  to  account  for  some  reaction 
effects  in  the  simulation  model.  The  experimental 
procedure  for  system  5  alone  is  described. 
(Holoman-Battelle) 
W72-05435 


DETERMINATION  OF  CARBON-12,  CARBON- 
-13  ISOTOPIC  ABUNDANCES  AND 

NITROGEN/CARBON  RATIOS  IN  BIOLOGI- 
CAL SUBSTANCES  BY  PROTON-REACTION 
ANALYSIS, 

Oak  Ridge  National  Lab.,  Tenn. 
E.  Ricci. 

Analytical  Chemistry,  Vol.  43,  No.  13,  p  1866- 
1871 ,  November  1971.  4  fig,  4  tab,  13  ref. 

Descriptors:  "Tracers,  "Carbon  radioisotopes, 
"Radioactivity  techniques,  E.  coli,  Gamma  rays, 
Ureas,  Freeze  drying. 

Identifiers:  Nitrogen  radioisotopes,  Proton-reac- 
tion analysis,  Gamma  spectrometry,  Benzamide, 
Graphite,  Biological  samples,  Mass  spectrometry, 
Nuclear  magnetic  resonance,  Lung,  Brain,  Sample 
preparation. 

Proton  bombardment  in  conjunction  with  gamma 
spectrometry  has  been  successfully  applied  to  the 
measurement  of  carbon  and  nitrogen  isotopic 
ratios  in  biological  materials.  The  method  allows 
rapid  determinations  in  biomedical  and  environ- 
mental carbon-13  tracer  studies;  this  stable  isotope 
provides  an  interesting  alternative  to  carbon-14, 
whose  use  is  limited  by  its  radioactivity.  Nitrogen- 
15  could  be  simultaneously  determined.  Thus  the 
elemental  ratio  N/C,  proportional  to  the  isotopic 
ratio  nitrogen-I5/carbon-12  in  natural  biological 


samples,  was  also  studied.  Samples  of  human 
lung,  brain,  and  Escherichia  coli  were  analyzed 
against  urea,  benzamide  and  graphite  standards. 
Relative  standard  deviations  were  4.8-8.6  percent 
and  4.8-9.0  percent  for  the  determinations  of  car- 
bon-13 isotopic  abundances  and  of  ratios  N/C, 
respectively.  Therefore,  a  20  percent  variation  is 
observable  and  the  method  can,  for  example, 
determine  an  increase  in  the  carbon-13  abundance 
from  the  natural  1.11  percent  (average)  to  only  1.33 
percent.  An  accuracy  check  of  the  carbon-13 
determination- with  reference  to  mass  spectromet- 
ric  'true'  results-gave  a  relative  error  of  only  -1.8 
percent  for  proton  reaction  analysis.  Ease  and 
speed  are  important  advantages  of  this  technique 
over  mass  spectrometry  and  nuclear  magnetic 
resonance,  and  its  error  is  compatible  with  the 
natural  variation  of  biological  results.  (Mortland- 
Battelle) 
W72-05436 


RADIOCHEMICAL  DETERMINATION  OF  PLU- 
TONIUM IN  ENVIRONMENTAL  AND  BIOLOG- 
ICAL SAMPLES  BY  ION  EXCHANGE, 

Western    Environmental    Research    Lab.,    Las 

Vegas,  Nev. 

N.  A.  Talvitie. 

Analytical  Chemistry,  Vol.  43,  No.  13,  p  1827- 

1830,  November  1971.  4  tab,  10  ref. 

Descriptors:  "Radiochemical  analysis,  "Anion 
exchange,  Ions,  Aqueous  solutions,  Soils, 
Limestones,  Spectrometers,  Chromatography, 
Adsorption,  Saline  water,  Fresh  water,  Bioassay, 
Urine,  Volumetric  analysis.  Resins,  Sea  water, 
Fish,  Uranium  radioisotopes,  Alkaline  soils,  Soils, 
Soil  analysis. 

Identifiers:  "Plutonium,  "Biological  samples, 
Siliceous  soils,  Air  filters,  Uranium,  Polonium, 
Plutonium  radioisotopes,  Polonium  radioisotopes. 
Sample  preparation,  Tissue,  Bone,  Plutonium-239. 

An  anion  exchange  method  applicable  to  the  rou- 
tine determination  of  plutonium  in  environmental 
and  biological  samples  is  presented.  Samples  are 
initially  prepared  as  azeotropic  6M  hydrochloric 
acid  solutions.  Pu  (IV),  stabilized  with  hydrogen 
peroxide,  is  adsorbed  on  anionic  resin  from  9M 
hydrochloric  acid  solution.  Coadsorbed  iron  is 
removed  from  the  resin  with  7.2M  nitric  acid.  Plu- 
tonium is  reductively  eluted  with  1.2M  hydrochlo- 
ric acid-0.6  percent  hydrogen  peroxide  and  elec- 
trodeposited  from  1M  ammonium  sulfate  at  pH  2 
for  alpha  spectrometric  determination.  Sample 
preparation  procedures  are  given  for  urine,  animal 
tissue,  bone,  saline  and  nonsaline  water,  siliceous 
and  limestone  soil,  and  glass  fiber  air  filters.  Mean 
recoveries  of  Plutonium-236  internal  tracer  stan- 
dard from  the  various  types  of  samples  were  83  to 
102  percent  with  an  overall  mean  of  94  percent. 
Minimum  detectable  activity  for  1000-minute 
counts  is  0.02  proton-Curie  of  Plutonium-239. 
(Holoman-Battelle) 
W72-05437 


ANAEROBIC  ROLL  TUBE  MEDIA  FOR  NON- 
SELECTIVE ENUMERATION  AND  ISOLATION 
OF  BACTERIA  IN  HUMAN  FECES, 

Illinois  Univ.,  Urbana.  Dept.  of  Food  Science;  and 
Illinois  Univ.,  Urbana.  Dept.  of  Dairy  Science; 
and  Illinois  Univ. ,  Urbana.  Dept.  of  Microbiology. 
C.  Eller,  M.  R.  CrabUl,  and  M.  P.  Bryant. 
Applied  Microbiology,  Vol.  22,  No.  4,  p  522-529, 
October  1971 .  7  tab,  24  ref. 

Descriptors:  "Anaerobic  bacteria,  "Domestic 
wastes,  "Farm  wastes,  Cultures,  Microorganisms, 
Isolation,  Ruminants. 

Identifiers:  "Nonselective  enumeration,  "Non- 
selective isolation,  "Agars,  Bacteroides  ru- 
minicola,  Bacteroides  fragilis,  Bacteroides  oralis, 
Bacteroides  melaninogenicus,  Rumen  bacteria. 

Medium  10  (M10),  developed  for  rumen  bacteria 
and  containing  small  amounts  of  sugars,  starch, 
volatile  fatty  acids,  hemin,  Trypticase,  yeast  ex- 
tract, cysteine,  and  sulfide,  plus  agar,  minerals 
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and  C02-HC03-buffer,  was  used  with  the  Hun- 
gate  anaerobic  method  as  a  basal  medium  to  evalu- 
ate the  efficacy  of  various  ingredients.  Three-day- 
old  colony  counts  from  adults  on  normal  diets  (17 
samples)  were  0.55  x  10  to  the  Uth  power  to  1.7  x 
10  to  the  11th  power  per  g  (mean,  1.15  x  10  to  the 
11th  power)  for  M10.  Single  deletion  of  volatile 
fatty  acids,  Trypticase,  yeast  extract,  or  sulfide 
did  not  reduce  counts.  Deletion  of  hemin  or  both 
Trypticase  and  yeast  extract  significantly  lowered 
counts.  Addition  of  fecal  extract,  rumen  fluid,  1 
percent  dehydrated  Brain  Heart  Infusion  (BHI)  or 
2  to  6  percent  liver  infusion  did  not  increase 
counts;  1  percent  dehydrated  bile  or  3.7  percent 
BHI  markedly  depressed  them.  Decreasing  the 
gas-phase  C02  concentration  from  100  to  5  per- 
cent with  N2  and  correspondingly  lowering  the 
HC03  had  little  effect.  Counts  in  supplemented 
Brewer  Thioglycollate  (Difco),  BHI,  and  Tryp- 
ticase soy  agar  were  similar  or  lower  than  in  M10; 
ease  in  counting  was  best  in  M10.  Comparison  of 
features  of  88  predominant  strains  of  fecal  bac- 
teria randomly  isolated  indicated  that  M10  sup- 
ported growth  of  as  many  or  more  species  of  bac- 
teria as  compared  to  supplemented  BHI.  The 
results  suggest  that  predominant  bacteria  of 
human  feces,  are  not  as  nutritionally  fastidious  as 
rumen  bacteria  and  indicate  that  media  for  counts 
or  isolation  containing  large  amounts  of  rich  or- 
ganic materials  are  neither  necessary  nor  desirable 
when  adequate  anaerobic  techniques  are  used. 
(Holoman-Battelle) 
W72-05438 


'FINGERPRINTING*  OF  OIL  BY  INFRARED 
SPECTROMETRY, 

Gulf  General  Atomic  Inc.,  San  Diego,  Calif. 

J.  S.  Mattson. 

Analytical  Chemistry,  Vol  43,  No  13,  p  1872-1873, 

November  1971.  4  tab,  4  ref. 

Descriptors:  'Spectrophotometry,  "Oil,  Neturon 
activation  analysis,  Aging  (Physical),  Water  pollu- 
tion sources,  Water  analysis. 

Identifiers:  'Infrared  spectra,  'Oil  spills,  *Oil 
characterization.  Infrared  spectrophotometry, 
Crude  oil,  Fuel  oil. 

Variations  in  the  infrared  spectra  of  oils  from  dif- 
ferent sources  showed  that  infrared  spec- 
trophotometry is  a  promising  method  for  charac- 
terizing oil  spills.  Forty  oil  samples  were  examined 
on  a  Hilger-Watts  H-1200  spectrophotometer 
which  recorded  percent  transmittance.  The  preci- 
sion obtained  with  this  system  is  about  1 .7  per  cm 
on  the  abcissa  and  1  percent  T  on  the  ordinate.  The 
recorded  digital  spectra  were  read  directly  into  a 
Sigma  2  computer  for  automatic  analysis  and  dis- 
play. The  eight  most  characteristic  of  the  11  peaks 
observed  were  divided  into  eight  equal  incre- 
ments, which  were  numbered  one  to  eight  in  order 
of  increasing  area.  Intensity  values  were  assigned 
to  each  of  these  incremental  peaks.  The  eight 
character  number  thus  obtained  is  the  'fingerprint' 
for  that  sample.  Additional  studies  are  being  con- 
ducted on  the  effect  of  natural  aging  on  the  'finger- 
print' and  the  extent  to  which  this  method  of 
identification  of  oils  can  be  applied.  (Jefferis-Bat- 
teUe) 
W72-05439 


ELECTRON-DONOR-ACCEPTOR  COMPLEX- 
ING  REAGENTS  FOR  THE  ANALYSIS  OF 
PESTICIDES.  I.  SURVEY  OF  REAGENTS  AND 
INSTRUMENTAL  TECHNIQUES, 

National  Research  Council  of  Canada,   Halifax 

(Nova  Scotia).  Atlantic  Regional  Lab. 

O.  Hutzinger,  W.  D.  Jamieson,  J.  D.  MacNeil,  and 

R.  W.  Frei. 

Journal  of  the  Association  of  Official  Analytical 

Chemists,  Vol  54,  No  5,  p  1100-1109,  September 

1971.  3  fig,  4  tab,  46  ref. 

Descriptors:  Analytical  techniques,  'Spectrosco- 
py, 'Chromatography,  'Pesticides,  Metabolism, 
Molecular  structure,  DDT,  Herbicides, 
Fluorescence,      Organophosphorus      pesticides. 


Chlorinated  hydrocarbon  pesticides,  Carbamate 
pesticides,  Urea  pesticides,  Triazine  pesticides, 
Fungicides,  Chemical  analysis,  Spec- 
trophotometry, Color. 

Identifiers:  'Metabolites,  Electron  donors,  Elec- 
tron acceptors,  Thin  layer  chromatography,  Mass 
spectrometry.  Mass  spectra,  Reflectance  spec- 
troscopy, Methoxychlor,  p  p'-DDT,  Reagents. 

The  use  of  various  complexing  reagents  as  spray 
reagents  for  the  detection  of  pesticides  on  thin 
layer  plates,  together  with  the  use  of  in  situ 
reflectance  spectroscopy  and  mass  spectrometry, 
provides  a  new  approach  to  the  detection,  identifi- 
cation, and  quantitation  of  pesticides.  The  com- 
plexes are  generally  highly  colored  thereby  provid- 
ing an  additional  aid  in  distinguishing  between 
closely  related  pesticides  and  metabolites.  The 
techniques  discussed  lack  the  sensitivity  of 
methods  such  as  esterase  inhibition  or 
fluorescence,  but  provide  a  high  degree  of  selec- 
tivity for  samples  which  may  be  separated  at  the 
microgram  level  or  higher.  The  method  of  com- 
plexation  and  the  instrumental  techniques 
discussed  could  be  useful  to  researchers  involved 
in  metabolic  or  structural  studies.  Applications  of 
this  method  to  various  families  or  classes  of  pesti- 
cides and  metabolites  are  currently  under  in- 
vestigation. Sample  mass  spectra  are  included. 
(Holoman-Battelle) 
W72-05440 


A  COMPUTER-PROCESSED  HIGH-PRECISION 

COMPLEXIMETRIC    TITRATION    FOR    THE 

DETERMINATION  OF  THE  TOTAL  ALKALINE 

EARTH    METAL    CONCENTRATION    IN    SEA 

WATER, 

Goteborg   Univ.   (Sweden).   Dept.   of   Analytical 

Chemistry. 

D.  Jagner,  and  K.  Aren. 

Analytica  Chimica  Acta,  Vol  57,  No  1,  p  185-192, 

November  1971.  2  fig,  2  tab,  10  ref. 

Descriptors:  'Alkaline  earth  metals,  'Sea  water, 
•Volumetric  analysis.  Calcium,  Magnesium,  Spec- 
troscopy, Computers,  Photometry,  Chelation, 
Salinity,  Automation. 

Identifiers:  'Photometric  indicator  titration, 
EDTA,  Strontium,  Flame  emission  spectroscopy. 
Atomic  absorption  spectrophotometry,  Chelating 
agents,  Eriochrome  black  T. 

A  high-precision  computer-processed  titration 
procedure  for  the  photometric  determination  of 
the  total  alkaline  earth  metal  concentration  in  sea 
water  is  described.  Titrations  were  carried  out  at 
pH  10.5  with  EDTA  as  the  chelating  agent  and 
eriochrome  black  T  as  the  indicator.  The  total  con- 
centration of  the  alkaline  earth  metals  in  Standard 
Sea  Water  of  3.5  percent  salinity  was  determined 
with  three  different  magnesium  standards.  A  yield 
of  63.32  millimoles  per  kilogram  was  obtained  for 
two  of  the  three  standards.  This  value  agrees  with 
a  mean  value  of  63.41  obtained  for  different  North 
Atlantic  samples.  The  precision  of  the  method  is 
about  0.01  percent.  (Holoman-Battelle) 
W72-05441 


INTERIM  DATA  ACQUISITION  SYSTEM  FOR 
THE  ENVIRONMENTAL  TEST  LABORATORY, 

Johns  Hopkins  Univ.,  Silver  Spring,  Md.  Applied 
Physics  Lab. 

For  primary  bibliographic  entry  see  Field  07C. 
"W72-05442 


ACTIVATED  SLUDGE  ATP:  EFFECTS  OF  EN- 
VKONMENTAL  STRESS, 

Florida  Univ.,  Gainesville.  Dept.  of  Environmen- 
tal Engineering. 

For  primary  bibliographic  entry  see  Field  05D. 
W72-05443 


INTEGRATED  APPROACH  TO  PROBLEM  ( 
VntUSES  IN  WATER, 

Federal  Water  Quality  Administration,  Conci 

nati,  Ohio.  Advanced  Waste  Treatment  Resear 

Lab. 

For  primary  bibliographic  entry  see  Field  05F. 

W72-05444 


A  FEASrerLITY  STUDY  USING  CONSERV 
TION  WEBBING  AS  AN  ARTIFICIAL  SU 
STRATE  IN  MACROBENTHIC  STUDIES, 

Virginia  Commonwealth  Univ.,  Richmond.  De 

of  Biology. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-05464 


'COLD  VAPOR*  METHOD  FOR  DETERMINE* 
MERCURY, 

National  Environmental  Research  Center,  Cine 
nati,  Ohio.  Analytical  Quality  Control  Lab. 
J.  F.  Kopp,  M.  C.  Longbottom,  and  L.  B.  Lobrin 
Journal  of  the  American  Water  Works  Assoc 
tion.  Vol  64,  No  1,  p  20-25,  January  1972.  1  fig 
tab,  18  ref. 

Descriptors:  'Chemical  analysis,  'Polluti 
identification,  'Heavy  metals,  'Analyti 
techniques,  'Spectrophotometry,  Water  analys 
Instrumentation,  Methodology,  Laboratory  tes 
Pollutant  identification,  Reviews. 
Identifiers:  'Mercury  determinations.  'Co 
vapor  method. 

Some  forms  of  mercury  are  more  insidious  tin 
others,  and  these  forms  are  among  the  more  c 
ficult  to  analyze.  The  most  popular  method 
analysis  is  the  'cold  vapor'  technique  which 
based  on  the  absorption  of  radiation  at  253.7  nm 
mercury  vapor.  The  procedure  adopted  by  I 
Water  Quality  Office,  EPA  is  described  for  I 
measurement  of  total  mercury  (inorganic  and 
ganic)  in  water  samples.  The  range  of  the  met! 
may  be  extended  either  through  recorder  or  inst 
ment-scale  expansion.  Unless  effluent  samples ; 
being  analyzed,  the  range  is  adjusted  to  0.02-0 
micrograms  of  mercury  per  sample  aliquot.  Wit 
100  ml  aliquot,  this  concentration  corresponds 
0.2-5.0  micrograms  per  liter.  Any  atomic  abso 
tion  unit  having  an  open  sample-presentation  ai 
in  which  to  mount  the  absorption  cell  is  suitat 
(Woodard-USGS) 
W72-0549O 


MERCURY  IN  DRINKING-WATER  SUPPLIE! 

Environmental  Protection  Agency,  Washingti 

DC.  Office  of  Water  Data. 

R.  J.  Hammerstrom,  D.  E.  Hissong,  F.  C.  Kopfli 

J.  Mayer,  and  E.  F.  McFarren. 

Journal  of  the  American  Water  Works  Assoc 

tion,  Vol  64,  No  1,  p  60-61,  January  1972.  2  phc 

2  ref. 

Descriptors:  'Water  pollution  sources,  'He; 
metals,  'Potable  water,  'Pollutant  identificati 
•Water  supply,  'Chemical  analysis.  Data  coll 
tions.  Surveys,  Sampling,  Water  analy: 
Methodology,  Laboratory  tests,  Trace  elemet 
Public  health. 
Identifiers:  'Mercury,  Drinking  water.  U.S.A. 

Results  of  the  EPA  Division  of  Water  Hygier 
analyses  for  mercury  in  698  samples  of  raw  « 
finished  waters  collected  from  273  drinking  ws 
supplies  throughout  the  United  States  indicate 
health  hazard,  but  show  a  need  for  continuing  s 
veillance.  Of  the  273  community,  recreatioi 
area,  and  federal  installation  water  supplies 
amined,  261  showed  either  no  detectable  qua 
ties  of  mercury  or  concentrations  of  less  tl 
0.001  ppm  in  the  raw  and  finished  waters.  In  11 
the  water  supplies,  the  mercury  concentrat 
ranged  from  0.0010  ppm  to  0.0048  ppm  One 
several  samples  collected  from  a  large  commui 
water  supply  exceeded  the  tentative  standard 
0.005  ppm.  (Woodard-USGS) 
W72-05491 
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W,   SIMPLIFIED   METHODS   FOR   METAL 
IALYSIS, 

vironmental    Protection    Agency,    Cincinnati, 

io.  Div.  of  Water  Hygiene. 

F.  McFarren. 

irnal  of  the  American  Water  Works  Associa- 

i.  Vol  64,  No  1,  p  28-31,  January  1972.  4  fig,  13 


scriptors:  'Chemical  analysis,  'Pollutant 
ntification,  'Analytical  techniques,  'Spec- 
photometry,  'Metals,  Water  analysis,  Flame 
ptometry,  Methodology,  Instrumentation, 
ivy  metals.  Laboratory  tests, 
nlifiers:  'Atomic         absorption         spec- 

jhotometry. 

hough  it  is  generally  true  that  atomic  absorption 
ctrophotometry  is  far  simpler  and  quicker  than 

chemical  methods,  it  is  not  true  that  all  metals 

be  run  in  exactly  the  same  way  or  without 
le  difficulty.  Metals  such  as  zinc,  copper,  iron, 
mesium,  manganese,  silver,  cobalt,  nickel, 
mium,  and  chromium  can  be  determined  by 
ct  aspiration  of  the  sample  into  an  air- 
lylene  flame.  Lead,  however,  must  first  be  che- 
d  with  ammonium  pyrrolidine  dithiocarbamate 

extracted  into  methyl  isobutyl  ketone.  Alu- 
um,  beryllium,  barium,  and  vanadium  require 

use  of  the  higher-temperature  nitrous  oxide 
lylene  flame  to  dissociate  their  molecules  and 
ibtain  the  desired  sensitivity.  Mercury  is  best 
:rmined  by  use  of  a  cold-vapor  (flameless) 
mique,  whereby  all  the  mercury  in  a  100-ml 
pie  is  first  oxidized  to  inorganic  mercury,  then 
iced  to  metallic  mercury,  and  finally  volatil- 

by  aeration  and  passed  through  an  absorption 
:  placed  in  the  light  path  of  the  atomic  absorp- 

spectrophotometer.  Arsenic  is  similarly  deter- 
ed  by  converting  all  the  arsenic  in  a  50-ml  sam- 
to  arsine  and  then  sweeping  the  gas  into  an 
in-hydrogen  flame.  (Woodard-USGS) 
'-05493 


XIMINARY  INVESTIGATION  OF  MERCU- 
HAZARD  POTENTIAL,  WARM  SPRINGS 
A  AND  LAKE  SONOMA  PROJECT,  DRY 
SEK  BASIN,  SONOMA  COUNTY,  CALIFOR- 

logical  Survey,  Menlo  Park,  Calif, 
primary  bibliographic  entry  see  Field  05B. 
1-05495 


ESTIMATION  OF  FOAM  AS  A  MEANS  OF 
ECTING  SMALL  CONCENTRATIONS  OF 
IERAL  AND  ORGANIC  SUBSTANCES  IN 
URAL  WATERS  (ISSLEDOVANIYE  PENY 
C  METOD  OBNARUZHENIYA  MINERAL'- 
IH  I  ORGANICHESKIKH  VESHCHESTV, 
ERZHASHCHIK  HSYA  V  PRIRODNYKH 
)AKH  V  MALYKH  KOLICHESTVAKH), 
demiya  Nauk  SSSR,  Moscow.  Institut  Biologii 
trennykh  Vod. 

primary  bibliographic  entry  see  Field  02K. 
-05506 


1POSITION  OF  ORGANIC  MATTER  IN 
TOM  SEDIMENTS  OF  THE  BLACK  SEA 
3BENNOSTI  SOSTAVA  OR- 

HCHESKOGO  VESHCHESTVA  GLU- 
■OVODNYKH  OSADKOV  CHERNOGO 
JYA), 

cow  State  Univ.  (USSR). 

primary  bibliographic  entry  see  Field  02J. 

-05508 


!  SYSTEM  APPROACH  TO  SIGNAL  CONDI- 
MING, 

:rton,   Germeshausen   and   Grier,    Inc.,    Al- 

lerque,  N.  Mex. 

primary  bibliographic  entry  see  Field  07B 

-05583 


MECHANIZED  EXTRACTION  AND  CLEANUP 
OF  ATRAZINE  RESIDUES  IN  SODL  PRIOR  TO 
GAS  CHROMATOGRAPHIC  ANALYSIS, 

California  Univ.,  Riverside.  Dept.  of  Entomology. 
D.  E.  Ott,  G.  Formica,  G.  F.  Liebig,  Jr.,  D.  O. 
Eberle,  and  F.  A.  Gunther. 

Journal  of  the  Association  of  Official  Analytical 
Chemists,  Vol.  54,  No.  6,  p  1388-1395,  November 
1971.  4  fig,  1  tab,6ref. 

Descriptors:  'Gas  chromatography,  'Pesticide 
residues,  'Soil  analysis,  'Automation,  Herbicides, 
Pesticides,  Chromatography,  Chemical  analysis, 
Soils,  Sampling,  Automatic  control,  Analytical 
techniques,  Separation  techniques,  Instrumenta- 
tion, Laboratory  equipment. 
Identifiers:  'Atrazine,  Detection  limits,  Cleanup, 
Chemical  recovery. 

A  mechanized  method  for  assaying  Atrazine 
residues  in  soil  employs  a  Solidprep  sampler  for 
manipulating  the  soil  samples  and  Technicon 
equipment  for  extraction  and  cleanup  prior  to 
analysis  by  nitrogen  detector  gas  chromatography. 
Manually  sieved  and  weighed  soil  samples  are 
mechanically  presented  at  a  maximum  rate  of  6  per 
hour  to  this  system,  which  delivers  cleaned-up  sol- 
vent extracts  of  the  samples  at  the  same  rate  to  a 
fraction  collector.  Adjustment  of  final  solvent 
volume  in  collection  vessels  and  gas  chromatog- 
raphy are  performed  manually,  but  analyses  are 
done  with  an  automated  instrument.  Atrazine 
residues  in  soils  can  be  determined  down  to  a 
lower  limit  of  0.05  ppm.  The  mean  mechanized 
recovery  values  are  86-90  percent.  A  manual 
method  involving  refluxing  showed  slightly  better 
extraction  and  could  possibly  improve  the  accura- 
cy of  the  mechanized  method.  Since  the  system 
provides  minimal  cleanup,  the  gas  chromatograph 
and  other  apparatus  must  be  thoroughly  and 
frequently  cleaned.  The  method  is  suitable  as  a 
rapid  screening  tool  for  atrazine  residues  in  soil. 
The  mechanized  method  is  capable  of  as  much 
precision  as  manual  methods.  (Jefferis-Battelle) 
W72-05584 


DETERMINATION  OF  RESIDUES  OF  CAR- 
BOFURAN  AND  ITS  TOXIC  METABOLITES  BY 
ELECTRON  CAPTURE  GAS  CHROMATOG- 
RAPHY AFTER  DERIVATIVE  FORMATION, 

Agricultural   Research   Service,   Yakima,    Wash. 

Entomology  Research  Div. 

L.  I.  Butler,  and  L.  M.  McDonough. 

Journal  of  the  Association  of  Official  Analytical 

Chemists,  Vol.  54,  No.  6,  p  1357-1360,  November 

1971.  1  fig,  2  tab,  5  ref. 

Descriptors:  'Carbamate  pesticides,  'Plants, 
Pesticide  residues,  Nematocides,  Toxicity,  Gas 
chromatography,  Analytical  techniques,  Phenols, 
Separation  techniques,  Potatoes,  Lettuce,  To- 
matoes, Soils,  Chemical  analysis,  Pesticides. 
Identifiers:  'Carbofuran,  'Metabolites,  *3- 
hydroxycarbofuran,  *3-ketocarbofuran,  Electron 
capture  gas  chromatography,  Cabbage, 
Trichloracetates,  Cucumbers,  Chemical  inter- 
ference, Cleanup,  Chemical  recovery,  Biological 
samples. 

An  electron  capture  gas  liquid  chromatographic 
method  for  the  determination  of  carbofuran  and  its 
toxic  metabolites,  3-hydroxycarbofuran  and  3- 
ketocarbofuran,  is  based  on  the  Butler  and  Mc- 
Donough trichloroacetylation  procedure  and  the 
extraction  method  of  Cook,  Stanovich  and  Cassil. 
Samples  of  cucumbers,  lettuce,  potatoes,  to- 
matoes, tomato  foliage,  and  soil  were  extracted 
with  0.25  N  HC1,  partitioned  into  dichloromethane 
and  chromatographed  on  alumina.  The  carbamate 
residues  were  converted  to  trichloroacetates  and 
chromatographed.  The  potentially  interfering 
phenols  were  separated  from  the  carbamates  dur- 
ing cleanup  by  liquid  chromatography.  The 
recoveries,  as  tabulated,  ranged  from  67.2  to  139.5 
percent  with  most  recoveries  being  in  the  range  of 
80  to  100  percent.  The  sensitivity  level  of  3- 
hydroxycarbofuran  was  0.04  and  0.01  ppm, 
respectively;    since    3-ketocarbofuran   occurs    in 


negligible  quantities,  it  was  not  necessary  to  make 
any  determination.  (Holoman-Battelle) 
W72-05586 


COLORJJvIETRIC  DETERMINATION  OF 
ANIEINE  DERIVATIVES  IN  NATURAL 
WATERS, 

National  Research  Centre,  Cairo  (Egypt).  Water 

Pollution  Dept. 

M.  A.  El-Dib. 

Journal  of  the  Association  of  Official  Analytical 

Chemists,  Vol.  54,  No.  6,  p  1383-1387,  November 

1971.  2  fig,  5  tab,  23  ref. 

Descriptors:  'Colorimetry,  'Water  analysis,  Sur- 
face waters,  Toxicity,  Aromatic  compounds, 
Phenols,  Analytical  techniques,  Hydrogen  ion 
concentration,  Salinity,  Color,  Taste,  Chemical 
analysis. 

Identifiers:  *Hydroxy-azo  dyes,  'Primary  aro- 
matic amines,  'Aniline  derivatives,  Aniline, 
Chloroaniline,  Dichloroaniline,  Methylaniline, 
Dimethylaniline,  Nitroaniline,  1-naphthylamine, 
Benzidine,  Resorcinol,  Azo  dyes,  Meta- 
chloroaniline,  Para-chloroaniline,  l-naphthol, 
Fenuron,  Detection  limits,  Absorbance. 

A  rapid,  direct,  and  sensitive  colorimetric  method 
has  been  proposed  for  the  determination  of  aniline 
derivatives  in  surface  waters.  The  method  is  based 
on  diazotization  of  the  primary  aromatic  amine 
and  coupling  with  resorcinol  or  l-naphthol.  The 
hydroxy-azo  dyes  (aniline,  chloro-,  dichloro-, 
methyl-,  dimethyl-,  and  nitroanilines,  1- 
naphthylamine,  and  benzidine)  utilized  have  con- 
siderably high  absorptivities,  rendering  the 
method  sensitive  enough  to  determine  anilines  at 
0.1  ppm.  The  effects  of  pH,  saline  constituents  of 
waters,  coupling  phenols,  and  substituents  on 
color  intensity  are  discussed.  Coefficients  of 
variation  ranged  between  6  and  0.5,  according  to 
the  nature  of  aniline  derivative  and  the  amount 
determined.  Precision  of  the  method  is  greatly  in- 
creased when  the  amount  of  the  existent  aniline 
ranges  between  40  and  100  micrograms. 
(Holoman-Battelle) 
W72-05587 


A  COMPARISON  STUDY  OF  DETECTION 
LIMITS  USING  FLAME-EMISSION  SPEC- 
TROSCOPY WITH  THE  NITROUS  OXIDE- 
ACETYLENE  FLAME  AND  ATOMIC-ABSOR- 
PTION SPECTROSCOPY, 

Kentucky  Univ.,  Lexington.  Dept.  of  Chemistry. 
G.  D.  Christian,  and  F.  J.  Feldman. 
Applied  Spectroscopy,  Vol.  25,  No.  6,  p  660-663 
1971.  2  tab,  17  ref. 

Descriptors:  'Chemical  analysis,  'Trace  elements, 
'Heavy  metals.  Flame  photometry,  Instrumenta- 
tion, Aluminum,  Calcium,  Cesium,  Chromium, 
Cobalt,  Copper,  Gold,  Iron,  Magnesium,  Man- 
ganese, Molybdenum,  Potassium,  Sodium,  Titani- 
um. 

Identifiers:  'Flame  emission  spectroscopy, 
'Atomic  absorption  spectrophotometry,  'Detec- 
tion limits,  Arsenic,  Boron,  Barium,  Beryllium, 
Bismuth,  Cadmium,  Cerium,  Dysprosium,  Erbi- 
um, Europium,  Gallium,  Gadolinium,  Germanium, 
Hafnium,  Mercury,  Holium,  Indium,  Iridium, 
Lanthanum,  Lithium,  Lutetium,  Niobium,  Lead, 
Neodymium,  Nickel,  Osmium,  Palladium, 
Praseodymium,  Platinum,  Rubidium,  Rhenium, 
Rhodium,  Ruthenium,  Antimony,  Scandium, 
Selenium,  Silicon,  Silver,  Samarium,  Tin,  Stronti- 
um, Tantalum,  Terbium,  Tellurium,  Thorium, 
Thallium,  Thulium,  Uranium,  Vanadium,  Tung- 
sten, Yttrium,  Ytterbium,  Zinc,  Zirconium. 

Relative  detection  limits  for  68  elements  were 
determined  by  flame-emission  spectroscopy  with  a 
nitrous  oxide-acetylene  flame  and  by  atomic  ab- 
sorption spectrophotometry.  All  emission-detec- 
tion limits  were  determined  in  the  absence  of 
ionization  suppressants  so  that  direct  comparison 
could  be  made  with  atomic-absorption  measure- 
ments. Based  on  these  studies,  27  elements  show 
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equal  detectability  by  the  two  methods,  15  are       W72-05592 

more  sensitive  by  flame  emission,  and  26  are  more 

sensitive  by  atomic  absorption.  The  two  methods 

are  complementary;  where  one  is  not  sensitive,  the 

other  can  be  used.  (Jefferis-Battelle) 

W72-05588 


THE   DETERMINATION    OF   IRON    IN    USED 
LUBRICATING  OIL, 

United  Aircraft  Research  Labs.,  East  Hartford, 

Conn. 

G.  S.  Golden. 

Applied  Spectroscopy,  Vol.  25,  No.  6,  p  668-671, 

1971.  5  tab,  19  ref. 

Descriptors:   'Iron,  "Oil,  'Fluorescence,  'Spec- 
troscopy, Analytical  techniques.  Lubricants,  X- 
ray   fluorescence,   Aqueous   solutions.   Chemical 
analysis.  Instrumentation,  Heavy  metals. 
Identifiers:  Atomic  absorption  spec- 

trophotometry, Emission  spectrography. 

Several  variations  of  rotating  disk-spark  emission 
spectrography,  atomic  absorption,  and  x-ray 
fluorescence  spectrometry  have  been  used  to 
analyze  used  gas  turbine  lubricating  oil  for  iron. 
The  results  of  the  instrumental  analyses  were  com- 
pared with  those  from  a  quantitative  wet  chemical 
technique  (ashing).  The  iron  in  the  samples 
generally  occurred  as  particles  1  micron  or  less  in 
diameter.  Rotating-disk  emission  spectrography 
with  a  cobalt  internal  standard,  atomic  absorption 
spectrometry  with  a  nitrous  oxide-acetylene 
flame,  and  dispersive  as  well  as  non-dispersive  x- 
ray  fluorescence  spectrometry  were  the  most  reli- 
able methods  for  this  type  of  analysis.  (Little-Bat- 
telle) 
W72-05589 


THE    ELECTRON     CAPTURE    DETECTOR--A 
NEW  MODE  OF  OPERATION, 

Reading  Univ.  (England). 

For  primary  bibliographic  entry  see  Field  07B. 

W72-05590 


ELIMINATION  OF  PHOSPHORUS  INTER- 
FERENCE IN  THE  COLORIMETRIC  DETER- 
MINATION OF  SILICON  IN  BIOLOGICAL 
MATERIAL, 

Dow  Corning  Corporate  Center,  Midland,  Mich. 

Biomedical  Research  and  Development. 

M.  E.  Jankowiak,  and  R.  R.  LeVier. 

Analytical  Biochemistry,  Vol.  44,  p  462-472,  1971. 

7  fig,  1  tab,  24  ref. 

Descriptors:  'Phosphorus,  'Bioassay,  Iron, 
Chemical  precipitation,  Urine,  Colorimetry. 
Identifiers:  'Silicon,  'Chemical  interference. 
'Biological  samples.  Liver,  Adrenal  glands, 
Spleen,  Kidneys,  Muscle,  Organic  silicon  com- 
pounds. 

An  interference-free  modification  of  the  sil- 
icomolybdate  colorimetric  method  for  the  estima- 
tion of  silicon  in  biological  material  is  described. 
The  samples  are  decomposed  in  hot  acid  and  the 
silicon  solubilized  as  sodium  silicate  in  an  alkali  fu- 
sion. Phosphoris  is  precipitated  as  calcium 
triphosphate.  Residual  phosphorus  is  allowed  to 
form  a  phosphomolybdate  complex  that  can  be 
'bleached'  with  oxalic  acid.  About  2  micrograms 
Si/sample  can  be  estimated  reliably.  Experiments 
are  presented  in  which  endogenous  silicon  and  sil- 
icon derived  from  a  copolymer  of  mixed 
cyclosiloxanes  were  estimated  in  rat  tissues  to 
demonstrate  the  utility  of  the  method.  (Jefferis- 
Battelle) 
W72-05591 


A  SYSTEMATIC  STUDY  OF  THE  QUANTITA- 
TIVE EFFECTS  OF  INSTRUMENT  CONTROL 
ON  ANALYTICAL  PRECISION  IN  FLAME 
IONIZATION  GAS  CHROMATOGRAPHY, 

Coal  Tar  Research  Association.  Gomersal  (En- 
gland). 
For  primary  bibliographic  entry  see  Field  02K. 


A  SENSITIVE  METHOD  FOR  DETERMINA- 
TION OF  CHROMIUM  IN  BIOLOGICAL 
MATERIALS, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,    Melbourne    (Australia).    Div.    of 

Protein  Chemistry. 

M.  H.  Davis,  and  V.  B.  Grossman. 

Analytical  Biochemistry,  Vol.  44,  p  339-344,  1971. 

1  fig,  2  tab,  10  ref. 

Descriptors:    'Chromium,    Bioassay,    Separation 
techniques,  Peptides,  Absorption. 
Identifiers:  Atomic  absorption         spec- 

trophotometry. Biological  samples,  Sample 
preparation. 

A  previously  developed  method  for  detecting 
chromium  in  biological  samples  has  been 
developed  further  for  determining  nanomole 
amounts  of  peptides  containing  chromium.  Biolog- 
ical samples  containing  up  to  5  micrograms  of 
chromium  III  were  prepared  by  wet-ashing  and  ox- 
idizing to  chromium  VI  with  a  mixture  of  nitric, 
sulfuric,  and  perchloric  acids.  Chromium  VI  was 
extracted  into  10  percent  tributyl  phosphate  in 
methyl  isobutyl  ketone  at  4  degrees  C.  The  ketone 
extract  was  aspirated  into  the  fuel-rich  air- 
acetylene  flame  of  a  Varian-Techtron  atomic  ab- 
sorption spectrophotometer  (model  AA5)  and  the 
absorption  due  to  chromium  was  obtained  at  357.9 
nm.  The  sensitivity  of  the  procedure  was  0.016 
micrograms  per  milliliter  of  chromium.  (Holoman- 
Battelle) 
W72-05593 


LOPEZ  WATER  SUPPLY  PROJECT, 

Koebig  and  Koebig.  Inc.,  Los  Angeles.  Calif. 
For  primary  bibliographic  entry  see  Field  04A. 
W72-05594 


INFECTIOUS     PANCREATIC     NECROSIS    OF 
SALMOMDS  IN  ONTARIO, 

Guelph  Univ.  (Ontario).  Dept.  of  Microbiology. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-05596 


SAMPLING  IMPROVEMENTS  IN  ATOMIC  AB- 
SORPTION SPECTROSCOPY, 

Perkin-Elmer  Corp..  Norwalk,  Conn. 

H.  L.  Kahn,  and  J.  D.  Kerber. 

Journal  of  the  American  Oil  Chemists'  Society. 

Vol.  48,  No.  9,  p  434-437.  September  1971.  12  fig,  1 

tab,  8  ref. 

Descriptors:  'Sampling,  'Lipids,  'Milk,  Iron, 
Sodium,  Potassium.  Alkaline  earth  metals.  Calci- 
um, Magnesium,  Copper,  Corrosion,  Instrumenta- 
tion, Absorption,  Chromium,  Cobalt.  Manganese. 
Heavy  metals.  Trace  elements.  Oil. 
Identifiers:  'Atomic         absorption         spec- 

trophotometry, 'Edible  oils.  Lanthanum,  Nebu- 
lizer. Graphite  furnace.  Strontium,  Sample 
preparation.  Detection  limits.  Silver.  Aluminum, 
Arsenic,  Bismuth,  Cadmium.  Iridium,  Nickel, 
Lead.  Selenium.  Thallium.  Zinc. 

A  variety  of  sample  preparation  methods  are  used 
for  the  atomic  absorption  spectroscopic  analysis 
of  oils,  fats,  milk,  and  other  substances  to  deter- 
mine sodium,  potassium,  calcium,  magnesium, 
copper,  and  other  metallic  contents.  The  copper 
and  iron  content  of  milk  can  be  determined 
directly  without  sample  preparation.  Two  new 
devices  are  now  available  that  have  considerably 
improved  sampling  techniques.  A  corrosion  re- 
sistant nebulizer,  in  which  the  sample  uptake 
capillary  and  the  nebulizer  capillary  are  made  of 
one  piece  of  teflon  and  which  has  an  adjustable 
uptake  rate,  is  used  for  highly  acidified  samples  to 
prevent  spurious  results  due  to  corrosion.  The 
Graphite  furnace,  which  has  replaced  the  burner, 
can  handle  extremely  small  amounts  of  sample  and 
detect  extremely  low  levels  (in  the  picogram 
range)  of  metallic  elements.  (Holoman-Battelle) 
W72-05597 


CADMIUM  POISONING  IN  FUNDUL 
HETEROCLITUS  (PISCES:  CYPRINODC 
TIDAE)  AND  OTHER  MARINE  ORGANISMS, 

National  Marine  Water  Quality  Lab.,  West  Ki 

ston,  R.  I. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-05599 


METHYLMERCURY  IN  FRESHWATER  A 
MARINE  FISHES  IN  NEW  BRUNSWICK, 
THE  BAY  OF  FUNDY,  AND  ON  THE  NO 
SCOTIA  BANKS, 

Fisheries  Research  Board  of  Canada,  St.  Andr< 

(New  Brunswick).  Biological  Station. 

V.  Zitko,  B.  J.  Finlayson,  D.  J.  Wildish,  J.  M. 

Anderson,  and  A.  C.  Kohler. 

Journal    of    the    Fisheries    Research    Board 

Canada,  Vol  28,  No  9,  p  1285-1291,  Septem 

1971.  2  fig,  4  tab,  24  ref. 

Descriptors:  'Freshwater  fish,  'Marine  f 
'Heavy  metals,  White  perch,  Yellow  perch.  At 
tic  salmon,  Brook  trout.  Pikes,  Sunfishes,  E 
Bullheads,  Shiners,  Suckers,  Lake  trout.  Toxic 
Gas  chromatography,  Lobsters,  Sculpins,  Fn 
ing. 

Identifiers:  'Methylmercury,  American  eel,  CI 
pickerel,  Mercury. 

The  methylmercury  content  is  reported  for  si 
freshwater  fishes  from  New  Brunswick,  ma 
fishes  from  the  Bay  of  Fundy  and  the  Nova  Sc 
Banks,  and  two  museum  specimens  caught  in  ^ 
Brunswick  in  1924.  Freshwater  and  marine 
taken  from  16  sampling  sites  (June  to  Septen 
1970)  and  30  sites  in  July  1970,  respectively,  v 
frozen  immediately  and  stored  until  analysis, 
gram  samples  were  analyzed  by  gas  chroma 
raphy.  The  presence  of  methylmercury  was  i 
firmed  in  several  samples  on  the  basis  of  (1)  r 
tion  with  silver  sulfate,  (2)  thin-layer  chroma 
raphy  and  (3)  high  resolution  mass  s 
trophotometry.  Duplicate  analyses  were  rur 
samples  with  high  methylmercury  content 
American  eel  (Anguilla  rostrata),  chain  pick 
(Esox  nigerl.  white  perch  (Morone  amencanai 
low  perch  (Perca  flavescens),  brook  trout  l 
velinus  fontinalis),  and  Atlantic  salmon  (S; 
salar)  contained  0.07-2.08,  0.27-1.58,  0.75-! 
0.20-1. 05,  0.08-0.1 3,  and  0.09  ppm  of  methylme 
ry,  expressed  as  mercury  on  wet  weight  b 
respectively.  With  only  two  exceptions,  leve 
methylmercury  in  marine  fish  were  below 
ppm.  Some  of  the  freshwater  sampling  local 
could  be  directly  associated  with  an  industria 
tivity  in  the  area,  whereas  others  suggested  p 
tion  by  airborne  mercury.  However,  the  con 
tration  of  methylmercury  in  eels  from  a  lal 
New  Brunswick  did  not  change  over  a  period  i 
years,  indicating  that  elevated  levels  of  mer 
may  in  some  instances  reflect  the  natural  situa 
(Holoman-Battelle) 
W72-05601 


AN  IN  SITU  MOLECULAR  OXY 
PROFILER:  A  QUANTITATIVE  EVALUA1 
OF  PERFORMANCE. 

National  Marine  Fisheries  Sen.  ice.   Miami. 
Tropical  Atlantic  Biological  Lab. 
J.  W.  VanLandingham.  and  M.  W.  Greene. 
Marine  Technology  Society  Journal.  Vol  5,  r 
p  1 1-23,  July-August  1971.  12  fig,  3  tab.  17 ref. 

Descriptors:  'Sampling.  'Chemical  anal 
•Water  analysis.  'Dissolved  oxygen.  *Dis« 
oxygen  analvzer.  'Profiles.  'Instrumentation 
water.  Monitoring.  Depth.  Electrical  equipl 
Electrodes.  Laboratory  tests.  Oxygen.  Oo 
Salinity.  Atlantic  Ocean. 
Identifiers:  'Ion  selective  electrodes.  Wi 
analysis.  Molecular  oxygen. 

A  deep  submergence  oxvgen  probe  (Beckma 
siruments.  Inc.  MINOS  (trademark (Diss. 
Oxygen  Monitor)  consists  of  a  gold  cathode  I 
silver  anode  with  a  gelled  KC1  electrolyte.  Mc 
lar  oxygen  and  water  vapor  pass  through  a 
plastic  membrane  to  the  gold  cathode  wher 
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jxygen  is  reduced  to  hydroxyl  ions.  Simultaneous 
.nidation  of  the  silver  anode  establishes  a  chemi- 
:al  cell  whose  internal  resistance  is  inversely  pro- 
portional to  the  partial  pressure  of  the  molecular 
)xygen.  The  signal  obtained  is  amplified  by  three 
iperational  amplifiers  and  transmitted  to  a 
■ecorder.  The  sensor  was  tested  at  various  depths 
n  the  Tongue  of  the  Ocean  and  the  results  com- 
>ared  with  those  obtained  from  Winkler  analysis 
>f  samples  collected  at  the  same  time.  Salinity  and 
lepth  were  also  measured  during  the  tests.  Up- 
races  and  downtraces  of  oxygen  content  were 
ecorded  to  depths  of  1300  meters.  Data  from  the 
iptraces  and  downtraces  differed  for  some  unex- 
ilained  reason.  Comparison  of  results  from  the 
wo  analyses  showed  that  60  percent  of  the 
owntrace  and  53  percent  of  the  uptrace  data 
greed  with  Winkler  analyses.  However,  when  low 
elocity  data  were  eliminated,  the  correspondence 
/as  80  percent  and  67  percent,  respectively, 
urther  discussions  show  the  limitations  of  the 
robe  and  the  methods  for  most  satisfactory 
peration.  (Jefferis-Battelle) 
^72-05602 


DENTIFICATION  OF  THE  DERIVATIVES  EM- 
LOYED  IN  THE  CONFIRMATION  OF  DIEL- 
RIN  RESIDUES, 

Apartment    of    Agriculture,    Ottawa    (Ontario). 

.nalytical  Services  Section. 

..  S.  Y.  Chau,  and  W.  P.  Cochrane. 

ulletin    of    Environmental    Contamination    and 

oxicology.  Vol  5,  No  6,  p  515-520,  1971.  1  fig,  16 

'escriptors:      'Dieldrin,      'Pesticide      residues, 

Nuclear  magnetic  resonance,   Molecular  struc- 

ire,    Chromatography,    Colorimetry,    Chemical 

lalysis. 

ientifiers:  'Acetylation,  Infrared  spectra,  NMR 

jectra.  Thin  layer  chromatography,  Infrared  ab- 

jrbances. 

he  structure  and  stereochemistry  of  products 
irmed  when  dieldrin  is  reacted  with  acetic  an- 
^dride  and  catalytic  amounts  of  sulfuric  acid 
ere  determined  from  their  IR  and  NMR  spectra, 
he  reaction  is  important  since  it  is  used  for  the 
:termination  of  dieldrin  residues.  Three  struc- 
res  were  identified  from  the  spectra.  The  main 
oducts,  m.p.  204-205  degrees  C,  from  the  reac- 
>a  displayed  an  IR  absorption  at  1760  per  cm 
hich  was  attributed  to  the  acetate  function.  Ele- 
ental  analysis  agreed  with  the  formula 
16HUCI604  and  suggested  that  this  compound 
mlained  two  acetoxy  groups.  Structure  II,  m.p. 
A  degrees  C,  was  a  gum  from  which  no  pure 
oduct  could  be  isolated.  Structure  III,  a 
acetate,  was  an  isomer  of  II.  (Jefferis-Battelle) 
72-05603 


NALYSIS  OF  PESTICIDES  IN  WATER  USING 
LICA  GEL  COLUMN  CLEAN-UP, 

wa  Univ.,  Iowa  City.  State  Hygienic  Lab. 

G.  Johnson. 

illetin    of    Environmental    Contamination    and 

>xicology,    Vol    5,    No    6,    p    542-545      Sep- 

mber/October  1 97 1 .  2  fig,  2  ref . 

:scriptors:  'Pesticides,  'Chlorinated  hydrocar- 
n  pesticides,  'Separation  techniques,  'Silica, 
Yater  analysis.  Water  quality,  Dieldrin,  DDT, 
drin,  Heptachlor,  Organophosphorus  pesti- 
ies,  Gels,  Adsorption,  Instrumentation,  Rivers, 
wa.  Monitoring. 

sntifiers:  'Chemical  interference,  Lindane, 
JD,  DDE,  Detection  limits.  Electron  capture 
•  chromatography.  Cleanup,   Sample  prepara- 

rapid  and  accurate  method  is  described  for 
noving  interfering  organic  compounds  from 
er  waters  prior  to  analysis  for  low  levels  of 
sticides.  The  sample  is  concentrated  in  a  minia- 
e  Kuderna-Danish  apparatus,  passed  through  a 
'<*  gel  column,  and  extracted  with  hexane,  then 
nzene.  The  two  fractions  contain  the  chlorinated 


hydrocarbon  pesticides.  Determination  is  made 
with  an  electron  capture  gas  chromatograph.  The 
method  gives  complete  recovery  of  the  chlorinated 
hydrocarbon  pesticides  and  is  satisfactory  for  rou- 
tine monitoring  of  these  pesticides  in  low  parts  per 
trillion  concentrations.  More  polar  compounds, 
such  as  organophosphorous,  remain  on  the  silica 
and  can  be  extracted  and  analyzed  in  a  third  frac- 
tion. (Jefferis-Battelle) 
W72-05605 


DETERMINATION  OF  RESIDUAL  FUEL  OIL 
CONTAMINATION  OF  AQUATIC  ANIMALS, 

Fisheries  Research  Board  of  Canada,  St.  Andrews 
(New  Brunswick).  Biological  Station. 
V.  Zitko. 

Bulletin  of  Environmental  Contamination  and 
Toxicology,  Vol  5,  No  6,  p  559-564,  Sep- 
tember/October 1971.  1  fig,  1  tab,  15  ref. 

Descriptors:  'Aquatic  animals,  'Toxicity,  'Path 
of  pollutants,  Oil,  Chromatography,  Spectrosco- 
py, Oysters,  Carp,  Atlantic  salmon,  Crabs,  Lob- 
sters, Mussels,  Analytical  techniques,  Spec- 
trophotometry, Fish,  Bioassay,  Separation 
techniques.  Absorption. 

Identifiers:  'Bunker  C  oil,  Crassostrea  virginica, 
Aequipecten  irradians,  Mytilus  edulis,  Tetraclita 
squamosa  rubescens,  Mitella  polymerus,  Floun- 
ders, Barnacles,  Scallops,  Petroleum  products, 
Carcinogens,  Aromatic  hydrocarbons,  Parr, 
Periwinkles,  Aliphatic  hydrocarbons,  Hermit 
crab,  Starfish,  Sea  urchin,  Spectrofluorometry, 
Biological  samples.  Fuel  oil.  Oil  residues,  Cancer 
irroratus,  Pagurus,  Littorina,  Asterias  vulgaris, 
Strongylocentrotus,  Mya  arenaria,  Salmo  salar, 
Pseudopleuronectes,  Homarus  americanus,  Fate 
of  pollutants. 

A  simple  spectrofluorometric  method  for  the 
quantitative  determination  of  heavy  residual  fuel 
oil  (Bunker  C)  in  aquatic  animals  is  described. 
Hexane  extracts  of  animal  tissue  with  an  ab- 
sorbance  not  greater  than  0.001  at  300  nm  (1  cm 
cell)  were  analyzed  and  the  maximum 
fluorescence  emission  spectrum  of  Bunker  C  oil  at 
360  nm  was  used  to  calculate  the  Bunker  C  oil  con- 
centration in  the  tissues.  Tabular  data  are 
presented  to  verify  the  conclusion  that  aquatic 
animals  do  take  up  large  quantities  of  Bunker  C  oil 
and  distribute  it  throughout  the  tissues.  This 
method  determines  only  the  fluorescent  fraction 
of  the  oil  and  gives  no  data  on  the  biologically  inert 
aliphatic  fraction.  It  is  suitable  for  the  determina- 
tion of  the  general  patterns  of  uptake,  excretion 
and  metabolism  of  Bunker  C  oil  in  aquatic  animals. 
Further  study  is  required  to  determine  the  fate  of 
the  oil  in  the  animals  and  in  the  food  chain. 
(Holoman-Battelle) 
W72-05606 


PHOSPHORIMETRY  OF  CHLORO-  AND 
NITRO-AROMATIC  FUNGICIDES, 

National   Research  Council  of  Canada,   Halifax 
(Nova  Scotia).  Atlantic  Regional  Lab. 
M.  Zander,  and  O.  Hutzinger. 
Bulletin    of    Environmental    Contamination    and 
Toxicology,    Vol    5,    No    6,    p    565-568,    Sep- 
tember/October 1971.  1  tab,  13  ref. 

Descriptors:  'Fluorescence,  Pesticides,  Fungi- 
cides, Fluorometry,  Carbamate  pesticides. 
Identifiers:  'Phosphorescence,  'Phosphorimetry, 
'Chloro-aromatic  fungicides,  'Nitro-aromatic  fun- 
gicides, p-nitrophenol,  Chloroneb,  l-chloro-2  4- 
dinitronaphthalene,  Daconil  2787,  DCNA, 
Dyrene,  Binapacryl,  Blastin,  Chloranil, 
Chloroacetaldehyde-2  4-dinitrophenylhydrazon, 
Dichlone,  2  4-dinitrophenyl,  Dinobuton,  DNOC 
HCB,  Oryzon,  PCNB,  PCP,  2  3  5  6- 
tetrachloronitrobenzene,  Tricamba. 

Low  temperature  fluorescence  and 

phosphorescence  properties  of  19  chloro-  and 
nitro-aromatic  fungicides  have  been  investigated. 
Fluorescence  emission  spectra  were  obtained  with 
an  Aminco-Bowman  spectrophotofluorimeter  and 


the  phosphorescence  spectra  with  an  Aminco- 
Keirs  phosphoroscope.  For  these  compounds 
phosphorescence  seems  a  useful  property  for  de- 
tection and  quantitative  determination  in  natural 
samples.  (Holoman-Battelle) 
W72-05609 


THE  USE  OF  OBLIQUE  ILLUMINATION  IN 
MICROSCOPIC  OBSERVATIONS  OF  LIVING 
PROTOZOA, 

San  Francisco  State  Coll.,  Calif.  Dept.  of  Biology. 
H.  Wessenberg,  and  M.  K.  Reed. 
The   American   Microscopical   Society   Transac- 
tions, Vol  90,  No  4,  p  449-457,  October  1971    11 
fig,  10  ref. 

Descriptors:  'Protozoa,  Refractivity,  Methodolo- 
gy, Microscopy,  Analytical  techniques,  Laborato- 
ry equipment. 

Identifiers:  'Oblique  illumination,  Brightfield  op- 
tics, Darkfield  optics,  Phase-contrast  optics,  Or- 
ganelles, Laboratory  techniques,  Optical  systems. 

A  method  for  achieving  oblique  illumination  for 
observing  live  protozoa  utilizes  brightfield  optics 
and  involves  decentering  the  light  beams.  When 
living  protozoa  are  illuminated  with  an  oblique 
beam  of  light  from  one  sector  of  the  microscope 
condenser,  surface  details,  and  also  internal 
details,  appear  to  have  a  three-dimensional  quality 
as  a  result  of  being  illuminated  on  one  side  and 
shaded  on  the  opposite  side.  Those  organelles  with 
refractive  indices  differing  from  that  of  the  sur- 
rounding cytoplasm  are  revealed  and  appear  either 
as  convexities  or  concavities.  Oblique  illumination 
provides  different  information  about  the 
specimens  being  observed  as  do  the  brightfield, 
darkfield,  and  phase-contrast  illuminations. 
(Holoman-Battelle) 
W72-0561 1 


LABORATORIES    WHICH    CONDUCT    LEAD 
ANALYSES  ON  BIOLOGIC  SPECIMENS, 

Pennsylvania  Dept.  of  Environmental  Resources, 
Harrisburg.  Div.  of  Occupational  Health. 
D.  T.  Donovan,  V.  M.  Vought,  and  A.  B.  Rakow. 
Archives  of  Environmental  Health,  Vol  23,  No  2 
p  1 1 1-1 13,  August  1971 . 4  ref. 

Descriptors:   'Bioassays,  'Urine,   'Laboratories, 

Chemical   analysis,    Pennsylvania,    Performance, 

Analytical  techniques,  Laboratory  tests.  Toxicity, 

Trace  elements,  Quality  control. 

Identifiers:     'Performance     evaluation,     'Lead, 

'Blood,  Lead  nitrate,  Industrial  safety,  Biological 

materials. 

The  Division  of  Occupational  Health,  Pennsyl- 
vania, has  endeavored  to  facilitate  compliance 
with  its  recommendations  on  controlling  health 
hazards  in  industries  processing  lead  by  identify- 
ing and  evaluating  the  performance  of  laboratories 
which  conduct  bioassays  for  lead.  Blood  and  urine 
samples  containing  known  quantities  of  lead 
nitrate  were  submitted  to  267  laboratories  for  anal- 
ysis and  the  results  compared  with  the  known 
values.  The  comparisons  showed  which  laborato- 
ries were  capable  of  conducting  the  analyses,  and 
also  enabled  the  Division  to  evaluate  the  efficacy 
of  its  recommendations  for  engineering  control  of 
hazardous  processes.  (Jefferis-Battelle) 
W72-05612 


DISTRIBUTION  OF  THERMOPHILIC  BAC- 
TERIA IN  ARCTIC  AND  SUBARCTIC 
HABITATS, 

Colorado    State    Univ.,    Fort   Collins.    Dept.   of 

Microbiology. 

For  primary  bibliographic  entry  see  Field  05B 

W72-05618 


VERTICAL  DISTRIBUTION  OF 

PHOTOSYNTHETIC     PIGMENTS     AND     THE 
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PENETRATION  OF  LIGHT  IN  MARINE  SEDI- 

Copenhagen  Univ.,  Helsingoer  (Denmark).  Marine 

Biological  Lab. 

T  Fenchel,  andB.J.  Straarup. 

Oikos,  Vol.  22,  No.  2,  p  172-182,  1971.  12  fig,  22 

ref. 

Descriptors:  'Sediments,  'Light  penetration, 
•Distribution  patterns,  Pigments,  Photosynthetic 
bacteria,  Sands,  Separation  techniques.  Spec- 
trophotometry, Colorimetry,  Phytoplankton, 
Diatoms,  Light  intensity,  Estuaries,  Primary 
productivity,  Benthos,  Sulfur  bacteria, 
Cyanophyta. 

Identifiers:  'Photosynthetic  pigments,  Oresund 
sound,  Phycocyanin,  Chlorophyll  a,  Microalgae, 
BacteriochlorophyU  a,  Cryptomonad  pigment, 
Fluorescent  microscopy,  Denmark. 

Methods  for  studying  the  vertical  distribution  of 
some  photosynthetic  pigments  (chlorophyll  a,  bac- 
teriochlorophyll  a,  phycocyanin  and  a  water-solu- 
ble cryptomonad  pigment)  in  marine  sediments  are 
described,  and  examples  of  their  vertical  distribu- 
tion and  of  absolute  counts  of  microalgae  from 
various  types  of  shallow  water  sediments  are 
given.  In  all  types  of  sediments  many  pigmented 
cells  are  found  below  the  photic  zone.  Light 
penetration  in  different  kinds  of  sediment  was 
measured  for  white  and  colored  light.  In  pigment- 
free  sand  long  waved  light  penetrates  furthest;  this 
is  of  significance  for  the  photosynthetic  bacteria 
which  live  deeper  in  the  sediment  than  algae  and 
utilize  near-infrared  light  for  photosynthesis.  The 
photic  zone  of  very  fine  sand  is  of  half  the 
thickness  of  that  found  in  coarse  sand.  The  per- 
centage of  light  absorbed  by  the  photosynthetic 
pigments  was  estimated  to  be  less  than  10-20  per- 
cent of  the  total  incident  light  in  rich  localities,  a 
low  value  compared  to  other  plant  communities. 
The  amount  of  chlorophyll  a  per  unit  area  of  the 
photic  zone  of  different  sediments  was  estimated 
and  found  to  be  lower  than  estimates  from  other 
plant  communities.  (Holoman-Battelle) 
W72-05619 


EARLY  DEVELOPMENT  AND  CHROMOSOME 
NUMBER  OF  THE  POLYCLAD  FLATWORM 
EUPLANA  GRACILIS, 

National  Marine  Fisheries  Service,  Oxford,  Md. 
Biological  Lab. 
D.J.  Christensen. 

The  American  Microscopical  Society  Transac- 
tions, Vol.  90,  No.  4,  p  457-463,  October  1971.  3 
fig,  17  ref. 

Descriptors:  'Worms,  'Aquatic  animals.  'Growth 
stages,  'Chromosomes,  Life  cycles.  Oysters, 
Bioindicators,  Systematics,  Bioassay. 
Identifiers:  Euplana  gracilis,  Polyclad  flatworms, 
Notoplana  humilis,  Notoplana  delicata,  Pseu- 
dostylochus  obscurus,  Pseudostylochus  elon- 
gatus,  Stylochus  ellipticus,  Hoploplana  inquilina, 
Eustylochus  ellipticus,  Planocera  nebulosa, 
Planocera  inquilina,  Prothecereus  vittatus,  Turbel- 
laria,  Tred  Avon  River. 

The  life  history  of  the  polyclad  flatworm  Euplana 
gracilis  has  been  studied.  Adult  specimens  were 
coUected  by  placing  shells  with  raft-caught  seed 
oysters  from  the  Tred  Avon  River  (Maryland)  in 
beakers  of  standing  sea  water.  The  coUected  sam- 
ples were  later  transferred  to  aerated  sterile  sea 
water.  Fertile  eggs  were  produced  sporadically  for 
several  months  and  hatched  into  juveniles  which 
resembled  the  adult  when  held  at  21  degrees  C  and 
1.5  percent  salinity.  Egg  squashes  were  made  using 
10  percent  aceto-orcein  to  determine  the  number 
of  chromosomes  present.  The  chromosome 
number  of  Euplana  gracilis  was  determined  to  be 
2n  equals  18  which  falls  within  the  range  2n  equals 
12  to  2n  equals  20  previously  determined  for  10 
other  species  of  polyclads.  (Holoman-Battelle) 
W72-05620 


ANALYSIS  AT  SEA, 

Coast  Guard,  Washington,  DC.  Applied  Chemical 
Oceanography  Branch. 
N.  R.  Andersen. 

Industrial  Research,  Vol.  13,  No.  8,  p  34-37,  Au- 
gust 1971. 

Descriptors:  'Analytical  techniques,  'Salinity, 
•Sea  water,  'Trace  elements,  'Water  analysis, 
•Dissolved  oxygen  analyzers.  Gas  chromatog- 
raphy. Depth-area-duration  analysis,  Flame 
photometry,  Water  chemistry,  Fluorometry, 
Sampling,  Ion  exchange,  Dissolved  oxygen. 
Depth,  Nutrients,  Nitrites,  Nitrates,  Silicates, 
Phosphates,  Colorimetry,  Monitoring,  Automa- 
tion, Water  temperature,  Electrodes,  Ion  selective 
electrodes. 

Improvements  in  analytical  methods  which  allow 
on-board  analysis  at  sea  are  reviewed.  Manual,  au- 
tomated, and  instrumental  methods  for  determina- 
tions of  salinity,  dissolved  oxygen,  nutrients 
(nitrites,  nitrates,  phosphates,  silicates),  tempera- 
ture, and  depth  are  discussed.  These  methods  in- 
clude chemical  analysis,  such  as  Winkler  titration 
for  DO,  gas  chromatography,  flame  emission, 
atomic  absorption,  fluorimetry,  use  of  probes,  and 
towing  of  a  'fish'  for  temperature  and  depth 
profiles.  The  methods  are  adaptable  for  use  on 
riverbank  and  sationary  platforms.  (Jefferis-Bat- 
telle) 
W72-05621 

ANIMAL    WASTE    MANAGEMENT    AND    AS- 
SOCIATED ODOR  CONTROL. 

New  York  State  Coll.  of  Agriculture,  Ithaca. 
For  primary  bibliographic  entry  see  Field  05D. 
W72-05680 

MEASUREMENT  OF  MANURE  GASES  BY  GAS 
CHROMOTOGRAPHY, 

Dlinois  Univ.,  Urbana.  Dept.  of  Agricultural  En- 
gineering. 
For  primary  bibliographic  entry  see  Field  03D. 

W72-05682 

OLFACTORY    MEASUREMENT    OF    ANIMAL 
MANURE  ODOR,  ,         .     ,        , 

Cornell  Univ.,  Ithaca,  NY.  Dept.  of  Agricultural 
Engineering.  .  ,..._, 

For  primary  bibliographic  entry  see  Field  05D. 
W72-05683 

CONTROL  OF  ODORS  THROUGH  MANURE 
MANAGEMENT, 

Cornell  Univ.,  Ithaca,  N.Y.  Dept.  of  Agricultural 
Engineering.  _ 

For  primary  bibliographic  entry  see  Field  05O. 
W72-05684 

FAUNA  OF  THE  U.S.S.R.,  TRICHOPTERA, 
LARVAE  AND  PUPAE  OF  ANNULIPALPIA, 

Akademiya         Nauk  SSSR,  Leningrad. 

Zoologicheskii  Institut. 

S.  G.  Lepneva. 

Russian  Translation  New  Series  No.  88,  TT  70- 

50082,  1970, 643  p. 

Descriptors:  'Caddisflies,  'Growth  stages, 
•Systematics,  Larvae.  Oxygen  requirements. 
Water  temperature.  Light,  Current  (Water),  Insect 
behavior. 

The  morphology  of  the  larvae  and  pupae  of  the 
trichoptera  of  the  USSR  are  described  and  their 
biology  and  life  conditions  reviewed.  The  descrip- 
tion is  based  on  the  systematics  of  the  group  and  is 
accompanied  with  keys  for  identification.  (Mort- 
land-Battelle) 
W72-05689 


A  COMPARISON  OF  SOME  METHODS  FOR 
TOTAL  PHOSPHATE  ANALYSES, 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

J.  E.  Harwood,  R.  A.  Van  Steenderen,  and  A.  L. 

Kuhn. 

Water  Research,  Vol  3,  No  6,  1969,  p  425-432. 3 

tab,  22  ref. 

Descriptors:  'Chemical  analysis.  Water  pollution, 
Oxidation,  'Phosphates,  Analytical  techniques 
Pollutant  identification. 

Identifiers:  'Orthophosphate,  'Hydrogen-perox 
ide  method,  'Dry-ashing  method. 

Five  methods  for  total  phosphorus  analysis  hav< 
been  tested  on  six  solid  and  five  liquid  samples 
The  dry-ashing  procedure  using  magnesiun 
nitrate,  although  long,  generally  was  mori 
reproducible.  All  samples  were  readily  oxidized  b; 
persulphate  and  hydrogen  peroxide  methods 
These  alternatives  were  considerably  simpler  thai 
the  dry-ashing  method,  and  although  less  precis 
were  preferable  for  routine  analyses,  due  to  thei 
speed  and  simplicity.  Of  the  latter  two  techniques 
the  peroxide  was  the  quicker,  especially  with  soli 
samples.  (Skogerboe-Colorado  State) 
W72-05699 


PRELIMINARY  SURVEY  OF  HEAT  META 
CONTAMINATION  OF  CANADIAN  FRESJ 
WATER  FISH, 

Fisheries  Research  Board  of  Canada,  Winnipe 

(Manitoba).  Freshwater  Inst. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-05712 

EXPERIENCE  WITH  A  BACTERIAL  INOCl 
LUM  FOR  USE  IN  RESPIROMETRIC  TES1 
FOR  OXYGEN  DEMAND, 

Water  Pollution  Research  Lab.,  Stevenage  (E 

gland). 

H  A  C.  Montgomery,  and  Deirdre  K.  Gardiner. 

Water  Research.  5(4):  147-163.  1971.  Illus. 

Identifiers:    Hacteria.   Industrial,   Inoculum,  0 

ygen,   Respir^metric,   Temperature,   Tests.   U 

take.  Wastewater. 

A  rapid,  general  test  for  waste  waters,  based  < 
the  02  uptake  during  a  few  hours  in  the  presen 
of  a  specially  prepared  inoculum  was  studied.  T 
inoculum  was  obtained  freshly  by  the  aeration 
settled  sewage  with  organic  additives,  and  w 
developed  with  the  requirements  of  reproducibi 
ty,  high  activity,  and  low  endogenous  demand 
mind.  Preparation  of  the  inoculum  and  its  applk 
tion  were  carried  out  at  30C  in  the  presence  of  i 
organic  nutrients  and  0.0«  M  phosphate  buffer,  j 
7  The  concentration  of  inoculum  applied  w 
usually  100-400  mg  1-1.  The  inoculum  degradec 
wide  range  of  pure  compounds  in  a  few  hours  w 
good  reproducibility.  In  substances  of  relativi 
low  biodegradability,  some  degree  of  adaptati 
was  obtained  by  growing  the  inoculum  in  I 
presence  of  the  substance  in  question.  The  02  i 
take  with  settled  sewage  in  6  hr  was  usually  ab< 
60-70%  of  the  BOD  (biological  02  demand)  and 
40%  of  the  COD  (chemical  02  demand).  Promis 
results  were  obtained  in  tests  carried  out  with 
dustrial  waste  waters.--Copy.nght  1971,  Biologi 
Abstracts,  Inc. 
W72-05719 

THE  USE  OF  TTC  FOR  MEASUREMENT 
ENZYMATIC    ACTIVITY    OF    BACTERIA 
THE  OXYGENOUS  DECOMPOSITION  OF  C 
GANIC  SUBSTANCES. 

Polish  Academy  of  Sciences,  Gdansk.   Inst. 
Hydraulic  Research. 
Janina  Schwabe-Nowak. 

Gaz  WodaTech  Sanit.  44  (12):  394-399  1970.  Ill 
Identifiers:  Animal,  Bacteria,  Chloride.  Dec< 
position.  Enzymatic.  Measurement.  Microorg 
ism.  Mineralization.  Organic,  Oxygenous.  Phei 
Pollution,  Substances.  Tetrazole. 
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,e  determination  of  the  concentration,  degree  of 
ntamination,  and  the  course  of  mineralization  is 
ssible.  Differentiated  complexes  of  microorgan- 
ns,  having  an  animal-bacterial  character,  only 
ghtly  influence  the  enzymatic  activity  of  the 
cteria  determined  by  means  of  the  TTC 
iphenoltetrazole  chloride)  method.  Concentra- 
in  of  impurities  in  natural  conditions  is  lower 
an  that  used  in  this  model.  This  method  may  be 
eful  in  treating  contaminated  surface  waters. -- 
>pyright  1971 ,  Biological  Abstracts,  Inc. 
72-05735 


3RICULTURAL     RUNOFF     -     A     BIBLIOG- 
U»HY. 

[fice  of  Water  Resources  Research,  Washington, 

C.    Water    Resources    Scientific    Information 

inter. 

>r  primary  bibliographic  entry  see  Field  05B. 

72-05840 


1JUATIC  PLANTS  FROM  MINNESOTA  PART 
■  CHEMICAL  SURVEY, 

innesota  Univ.,  Minneapolis.  Water  Resources 

esearch  Center. 

or  primary  bibliographic  entry  see  Field  02K. 

'72-05877 
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IELDRIN  IN  WATER  -  A  BIBLIOGRAPHY. 

ffice  of  Water  Resources  Research,  Washington, 
.C.  Water  Resources  Scientific  Information 
enter. 

vailable  from  the  National  Technical  Informa- 
on  Service  as  PB-207  339,  $3.00  in  paper  copy, 
0.95  in  microfiche.  Water  Resources  Scientific 
iformation  Center  Report  (WRSIC  72-202), 
anuary  1972.  144  p. 

lescriptors:  'Dieldrin,  'Water  pollution, 
Bibliographies,  "Abstracts,  Data  storage  and 
etrieval.  Digital  computers,  Publications,  Organic 
esticides,  Water  pollution  sources,  Biodegrada- 
ion.  Environmental  effects.  Poisons, 
dentifiers:  Permuted  indexing. 

I  compilation  of  98  abstracts  with  full  biblio- 
raphic  details  is  presented  for  selected  reports, 
ournal  articles,  and  various  documents  published 
Dostly  since  1967  on  dieldrin  in  water.  The  bibliog- 
aphy  is  produced  from  a  computerized  informa- 
ion  base  containing  35,675  abstracts  covering 
ielected  Water  Resources  Abstracts  journal 
hrough  December  15,  1971  (Volume  4,  Number 
14).  A  significant  descriptor  index  is  given  of 
epresentative  weighted  terms  that  best  describe 
he  information  content  of  the  abstracted  items.  A 
:omprehensive  index  is  also  given  that  represents 
ill  descriptors  and  identifiers  used  to  index  the  dif- 
erent  papers  in  the  bibliography.  Abstract  items 
ire  arranged  in  ascending  WRSIC  Accession 
dumber  sequence.  (Lang-USGS) 
A'72-05325 


DATA  NEEDS  FOR  PREDICTING  PROBLEMS 
CAUSED  BY  THE  USE  OF  SUBSURFACE 
RESERVOIRS, 

Geological      Survey,      Denver,      Colo.      Water 

Resources  Div. 

R.W.StaUman. 

Water  Resources  Research,  Vol  8,  No  I,  p  238- 

241,  February  1972.  4  ref. 

Descriptors:    'Injection    wells,    'Water    storage, 
•Waste  disposal,  'Water  pollution  control.  Path  of 
pollutants,    Data    collections,    Hydrologic    data, 
Hydrogeology,  Water  management  (Applied). 
Identifiers:  'Waste  disposal  wells. 

There  is  a  trend  toward  the  use  of  subsurface 
reservoirs  for  storing  different  fluids.  Historically, 
studies  were  focused  chiefly  on  the  consequences 


of  the  withdrawal  of  fluids.  Projecting  the  chang- 
ing emphasis  toward  the  broader  use  of  storage 
capacity,  problems  arising  from  the  injection  of 
fluids  should  attain  a  similar  significance.  The  in- 
jection of  fluids  with  dissolved  substances  of 
kinds  and  in  concentrations  incompatible  with  the 
rocks  can  cause  thermal  and  chemical  stresses  in 
addition  to  the  more  prosaic  pressure  stress.  All 
three  types  of  stress  can  produce  changes:  (1)  in 
the  reservoir,  (2)  of  the  land  surface,  and  (3)  of 
structures  on  the  land  surface.  Subsidence, 
seismic  response,  water  quality  degradation,  and 
plugging  of  the  pore  space  are  already  recognized 
as  undesirable  consequences  of  withdrawal  and  in- 
jection. Earth  scientists  are  not  yet  fully  cognizant 
of  the  need  to  define  such  responses  in  the  subsur- 
face quantitatively,  and  therefore  planners  cannot 
become  fully  aware  of  the  total  cost  of  various  al- 
ternatives for  using  the  subsurface.  Research 
emphasis  and  data  collection  practices  should  be 
altered  to  answer  successfully  the  new  and  more 
complex  questions.  (Knapp-USGS) 
W72-05350 


GEOCHEMISTRY  OF  AQUEOUS  DISPERSION 
HALOS  OF  MERCURY  DEPOSITS  AND  MER- 
CURY MIGRATION  MODES  IN  GROUND- 
WATER (GEOKHIMIYA  VODNYKH  OREOLOV 
RASSEYANIYA  MESTOROZHDENIY  RTUTU  I 
FORMY  YEYE  MIGRATSH  V  PODZEMNYKH 
VODAKH), 

All-Union       Scientific       Research       Inst.       of 
Hydrogeology  and  Engineering  Geology,  Moscow 
(USSR). 
G.  A.  Goleva. 

In:  Voprosy  prikladnoy  geokhimii.  No  2;  Iz- 
datel'stvo  'Nedra',  Moscow,  p  113-126,  1971.  3 
fig,  7  tab,  8  ref. 

Descriptors:  'Geochemistry,  'Water  chemistry, 
'Water  types,  'Hydrogeology,  'Groundwater, 
Connate  water,  Mineral  water,  Thermal  water,  Al- 
kaline water,  Organic  matter,  Inorganic  com- 
pounds. Heavy  metals,  Ions,  Solubility,  Oxida- 
tion, Salinity,  Salts,  Brines,  Sulfides,  Chlorides. 
Identifiers:  'USSR,  'Mercury,  'Dispersion  halos, 
'Aureoles,  'Ore  deposits,  Antimony,  Zinc,  Ar- 
senic, Iodine,  Bromine. 

The  geochemistry  and  formation  of  aqueous 
dispersion  halos  of  mercury  deposits  in  Central 
Asia,  Dagestan,  Donets  Basin  (Eastern  Ukraine), 
and  Transcarpathia  are  examined  in  terms  of  the 
migration  modes  of  this  element  in  groundwaters. 
Mercury  is  a  stronger  complex  former  than 
copper,  zinc,  or  lead,  and  its  occurrence  in  waters 
in  the  form  of  free  Hg  ions  is  highly  unlikely.  Mer- 
cury in  natural  waters  forms  extremely  stable 
complex  compounds  with  iodine,  bromine,  and 
chlorine  ions,  even  at  very  low  concentrations  of 
these  elements.  Hg  (0H)2  complexes  are  predomi- 
nant in  alkaline  waters,  although  the  solubility  of 
these  mercury  complexes  is  very  low.  Mercury, 
antimony,  copper,  zinc,  and  arsenic  are  the  basic 
hydrochemical  indicators  of  oxidized  mercury 
deposits.  Mercury  aqueous  dispersion  halos  are 
weakly  differentiated,  small  in  size,  and  extremely 
difficult  to  interpret  from  the  standpoint  of  their 
spatial  relationship  to  ore  bodies.  Hydrochemical 
anomalies  of  mercury  are  located  in  the  immediate 
vicinity  of  ore  deposits  and  in  areas  of  discharge  of 
deep  interstitial-vein  waters.  Complex  mercury 
compounds  with  elements  of  the  halogen  group  are 
the  most  stable  inorganic  modes  of  mercury  migra- 
tion. Absence  of  data  on  thiosulfates  precludes  the 
possibility  of  determining  mercury  migration  in 
groundwater  in  the  form  of  thiosulf ate  complexes. 
Further  detailed  investigations  of  mercury  migra- 
tion modes  in  natural  waters  and  especially  of  mer- 
cury metallo-organic  complexes  may  lead  to  more 
extensive  application  of  this  element  in  future 
hydrogeochemical  surveys.  (Josefson-USGS) 
W72-05351 


PRINCIPLES     OF     HYDROCHEMISTRY     (OS- 
NOVY  GIDROKHIMH), 

Gidrokhimicheskii        Institut,        Novocherkassk 
(USSR). 


For  primary  bibliographic  entry  see  Field  05G. 

W72-05354 


PICLORAM  PERSISTENCE  IN  SEMIARID 
RANGELAND  SOILS  AND  WATER, 

Texas  A  and  M  Univ.,  College  Station. 

C.  J.  Scifres,  R.  R.  Hahn,  J.  Diaz  Colon,  and  M.  G. 

Merkle. 

WeedSci.  19(4):  381-384.  1971.  nius. 

Identifiers:  Arid,  Herbicide,  Picloram,  Rangeland, 

Residues,  Runoff,  Soils. 

Residues  in  soil,  following  application  of  0.25  lb/A 
of  4-amino-3,  5,  6-trichloropicolinic  acid 
(picloram)  to  semi-arid  rangelands,  usually  were 
restricted  to  the  top  12  in.  for  60  days.  Five  ppb  or 
less  picloram  were  detected  below  12  in.  at  120  to 
180  days  after  application;  but  picloram  usually 
dissipated  from  the  soil  profile  within  a  year.  More 
picloram  was  detected  5  mo.  after  application  at  6 
to  18  in.  deep  at  the  lower  ends  of  plots  with  3% 
slopes  than  in  plots  with  0,  1  or  2%  slopes.  Runoff 
water  from  plots  irrigated  10  days  after  treatment 
contained  17  ppb  picloram.  Irrigation  or  rainfall  at 
20,  30,  or  45  days  after  picloram  application 
resulted  in  less  than  1  ppb  picloram  in  runoff 
water.  No  more  than  1  or  2  ppb  picloram  were  de- 
tected after  dilution  of  runoff  water  in  large 
ponds. --Copyright  1971,  Biological  Abstracts,  Inc. 
W72-05368 


DISSIPATION  OF  PICLORAM  FROM  VEGETA- 
TION OF  SEMIARDD  RANGELANDS, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Range  Science. 

C.  J.  Scifres,  R.  R.  Hahn,  and  M.  G.  Merkle. 

WeedSci.  19(4):  329-332.  1971.  Illus. 

Identifiers:  Arid,  Bouteloua-Gracilis-M,  Buchloe- 

Dactyloides-M,  Dissipation,  Herbicides, 

Picloram,       Quercus-Havardii-D,       Rangelands, 

Vegetation. 

About  25  ppm  of  4-amino-3,5,6-trichloro-picolinic 
acid  (picloram)  usually  were  detected  on  grass, 
primarily  buffalograss  (Buchloe  dactyloides 
(Nutt.)  Engelm.)  and  blue  grama  (Bouteloua 
gracilis  Willd.  ex  HBK  Lag  ex  Griffiths),  im- 
mediately after  application  of  0.28  kg/ha  picloram 
+  0.28  kg/ha  (2,4,5-trichlorophenoxy)-acetic  acid 
(2,4, 5-T)  in  northwest  Texas.  Less  than  1  ppm  of 
picloram  usually  was  detected  in  grass  tissue  30  to 
60  days  after  treatment.  At  1  location,  detectable 
picloram  increased  in  grass  tissue  from  32  to  60 
days  after  application.  Increases  of  picloram  in 
aerial  grass  tissue  were  attributed  to  root  uptake 
during  a  flush  of  vegetative  growth.  Picloram  dis- 
sipation from  grasses  was  not  affected  by  irriga- 
tion to  run-off  at  10,  20  or  30  days  after  applica- 
tion. Detectable  picloram  was  reduced  by  93%  in 
herbaceous,  broadleaf  species  by  30  days  after  ap- 
plication. Treated  sandy  shinnery  oak  (Quercus 
havardii  Rydb.)  leaves  at  the  soil  surface  caused  a 
slight  increase  of  picloram  in  surface  litter-Copy- 
right 1971 ,  Biological  Abstracts,  Inc. 
W72-05371 


DISSIPATION  OF  DICAMBA,  PICLORAM,  AND 
2,3,6-TBA  ACROSS  NEBRASKA, 

Nebraska  Univ.,  Lincoln.  Dept.  of  Agronomy. 
O.  C.  Burnside,  G.  A.  Wicks,  and  C.  R.  Fenster. 
WeedSci.  19(4):  323-325.  1971. 
Identifiers:  Benzoic-Acid,  Dicamba,  Dissipation, 
Clycine-Max-D,  Nebraska,  Phaseolus-Vulgaris-D, 
Picloram,  Soil,  Toxicity. 

The  dissipation  and  detoxification  of  3,6-dichloro- 
o-anisic  acid  (dicamba),  4-amino-3, 5, 6-trichlorop- 
icolinic acid  (picloram),  and  2,3,6-trichlorobenzoic 
acid  (2,3,6-TBA)  was  followed  for  6  yr  at  3  loca- 
tions across  Nebraska.  Herbicide  persistence  was 
determined  by  growing  field  bioassays  of  field 
beans  (Phaseolus  vulgaris  L.)  and  soybeans 
(Glycine  max  (L.)  Merr.).  Picloram  showed  the 
greatest  soil  persistence,  2,3,6-TBA  was  inter- 
mediate, and  dicamba  showed  the  least  per- 
sistence across  Nebraska.  The  residual  phytotox- 
icity  of  picloram  in  soil  was  not  necessarily  depen- 
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dent  upon  rainfall  but  was  greatest  in  the  fine  tex- 
tured soil  with  higher  organic  matter  content.-- 
Copyright  1971 ,  Biological  Abstracts,  Inc. 
W72-05372 

UPTAKE  OF  137CS  IN  SOME  MARINE 
ANIMALS  IN  RELATION  TO  TEMPERATURE, 
SALINITY,  WEIGHT  AND  MOULTING, 

Institut  Rudjer  Boskovic,  Rovinj  (Yugoslavia). 
Center  for  Marine  Research. 
Cedomil  Lucu,  and  Olga  Jelisavcic. 
Int  Rev  Gesamten  Hydrobiol.  55  (5):  783-796.  1970. 
Identifiers.  Animals,  Blennius,  Carcinus-Mediter- 
raneus,  Cesium-137,  Marine,  Molting,  Mytilus- 
Galloprovincialis,  Relation,  Salinity,  Tempera- 
ture, Uptake,  Weight. 

The  uptake  of  137Cs  in  mussles  (Mytilus  gal- 
loprovincialis),  the  crab  (Carcinus  mediterraneus) 
and  a  fish  (Blennius  sp.)  was  investigated.  In  the 
crab,  the  biological  half -life  of  137Cs  decreased  4- 
fold  with  a  change  of  temperature  from  10  to  20 
deg  C,  but  mussels  showed  no  such  decrease,  and 
Blennius  showed  an  increase.  The  biological  half- 
life  in  lower  salinities  was  prolonged  in  mussels 
(slower  component)  and  crabs  (only  1  component) 
1.2  to  1.7-fold  in  comparison  to  100%  sea  water, 
where  the  half -life  is  in  the  range  of  20-30  hr.  In  the 
crabs  and  mussels  the  values  of  the  concentration 
ratio  at  equilibrium  increased  in  75%  sea  water  to 
1.1  to  1.5-fold  more  than  in  100%  sea  water.  The 
comparable  rise  in  50%  sea  water  was  1.6  to  1.8- 
fold  and  in  25%  sea  water  it  was  2.2  to  2.4-fold. 
There  was  little  effect  of  salinity  on  Blennius.  In 
juvenile  crabs  and  mussels  the  trend  of  the  in- 
crease of  the  concentration  ratio  of  137Cs  in 
equilibrium  was  significant,  as  well  as  the  increase 
in  the  uptake  rate  of  137Cs  (slow  component). 
Molted  crabs  showed  a  significant  increase  in  the 
rate  of  137Cs  uptake.-Copyright  1971,  Biological 
Abstracts,  Inc. 
W72-05405 


RADIUM  IN  AQUATIC  FOOD  CHAINS:  RADI- 
UM UPTAKE  BY  FRESH  WATER  ALGAE, 

Atomic  Energy  of  Canada  Ltd.,  Chalk  River  (On- 
tario). Chalk  River  Nuclear  Labs. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-05406 


ON  THE  QUESTION  OF  EFFECTING  GROUND 
WATER  BY  THE  DEPOSITION  OF  SOLID 
RESIDUES, 

VED  WTZ  Wasserversorgung  und  Abwasserbe- 

handlung,  Leipzig  (East  Germany). 

H.-U.Mollweide. 

Z  Gesamte  Hyg  Grenzgeb.  17  (4):  261-264.  1971 

(English  summary). 

Identifiers:      Deposition,      Ground,      Literature, 

Residues,  Review,  Solid. 

To  correctly  assess  how  and  to  what  degree  water 
supply  plants  are  endangered  by  waste  in  the  form 
of  solid  residual  substances,  the  conditions 
prevailing  in  the  deposits,  and  their  effects  on  un- 
derground and  ground  water  are  reviewed.  Litera- 
ture available  in  this  field  is  surveyed  and  conclu- 
sions concerning  protective  measures  for  water 
supply  plants  are  drawn.-Copyright  1971 ,  Biologi- 
cal Abstracts,  Inc. 
W72-05409 


THE  EFFECT  OF  THE  INSECTICIDE 
PINETOX'  ON  THE  E.  COLI  AS  A  POLLUTION 
INDICATOR  AND  THE  DETERMINATION  OF 
THE  BIODEGRADATION  OF  THE  INSECTI- 
CIDE BY  BIOLOGICAL  TESTS, 
Institutul  de  Igiena,  Iasi  (Rumania).  Baktenol. 
Lab.  Kommunalhyg. 

For  primary  bibliographic  entry  see  Field  05C. 
W72-05412 


HYPERTENSION     AND     DRINKING     WATER 
CONSTITUENTS  IN  COLORADO, 

Oregon  Univ.,  Portland.  Medical  School. 


For  primary  bibliographic  entry  see  Field  05F. 
W72-05414 


ENVHtONMENTAL  POLLUTION  BY  LEAD 
AND  OTHER  METALS. 

Illinois  Univ.,  Urbana.  Graduate  Coll. 

1971 .  62  P,  9  FIG,  3  TAB,  27  REF. 

Descriptors:  'Heavy  metals,  "Water  pollution  ef- 
fects. *Water  pollution  sources.  Trace  elements, 
Food  chains.  Toxicity,  Plankton,  Bacteria,  Fish, 
Model  studies,  Soil,  Watersheds  (Basins),  Sedi- 
ments, Sewage,  Industrial  wastes,  Analytical 
techniques.  Gasoline. 

Identifiers:  'Lead,  Transport,  Daphnia  magna,  In- 
unsoria.  Mercury,  Cadmium,  Arsenic,  Auto  emis- 
sions. 

The  University  of  Illinois  has  organized  an  inter- 
disciplinary research  program  on  environmental 
pollution  by  lead  and  other  heavy  metals  which 
will  continue  for  an  18-month  period.  This  report 
outlines  the  proposed  research.  Major  studies  will 
include  the  sources,  distribution,  transport, 
behavior,  and  effects  of  these  pollutants  in  ter- 
restial  and  aquatic  ecosystems  comprising  a 
watershed.  Behavior  and  effects  will  be  studied  in 
the  soil-water-plant  continuum  and  in  the  animal 
population.  Biological  effects  will  be  observed  at 
community,  organism,  organ,  cellular,  and  subcel- 
lular levels.  The  economic  and  social  impact  of 
pollution  by  these  elements  will  be  considered.  Pri- 
mary emphasis  in  the  study  will  be  on  lead  because 
it  is  widely  distributed  as  a  result  of  automotive 
fuel  consumption  and  since  it  is  relatively  immuta- 
ble and  reasonably  simple  to  detect  and  measure. 
Mercury,  cadmium,  and  arsenic  will  also  be  con- 
sidered. (Mortland-Battelle) 
W72-05417 


SELECTIVE  SORPTION  OF  BACTERIA  FROM 
SEAWATER, 

Harvard  Univ.,  Cambridge,  Mass.  Div.  of  bn- 
gineering  and  Applied  Physics.  ,.„-~ 

For  primary  bibliographic  entry  see  Field  05C. 
W72-05428 

BACTERIAL  COUNTS  OF  COMMERCIAL  FISH 
DIETS, 

Victoria  Univ.  (British  Columbia).  Dept.  ot  bac- 
teriology and  Biochemistry. 
T.J.  Trust. 

Journal  of  the  Fisheries  Research  Board  of 
Canada,  Vol.  28,  No.  8,  p  1185-1189,  August  1971. 
1  tab,  Href. 

Descriptors:  *Fish  diets,  'Conforms,  'Enteric 
bacteria,  -Salmonella,  'Cultures,  'Water  pollution 
sources.  Food  chains.  Aerobic  bacteria.  Foods, 
Anaerobic  bacteria.  Clostridium.  Streptococcus, 
Spores,  Human  diseases.  Isolation,  Path  of  pollu- 
tants. 

Identifiers:  Psychrophilic  bacteria.  Thermophilic 
bacteria,  Enterococcus,  Most  probable  number 
test.  Salmonella  montevideo,  Salmonella  living- 
ston.  Salmonella  anatum,  Aeromonas  liquefa- 
ciens,  Aeromonas  hydrophilia,  Aeromonas  sal- 
monicida,  Mycobacterium  marinum,  Streptococ- 
cus. 

Because  of  the  importance  of  fish  as  vectors  of 
human  disease,  an  investigation  was  initiated  to 
determine  whether  fish  foods  may  be  a  source  of 
bacteria  and  should  consequently  have 
microbiological  tolerance  limits  applied  to  them. 
Samples  from  47  bags  of  commercial  fish  food 
from  9  production  lots  were  bacteriologically  ex- 
amined by  viable  counts,  by  most  probable 
number  estimates,  by  enrichment,  and  by  addi- 
tional tests  described  by  Skerman.  The  total  count 
of  aerobic  bacteria  ranged  from  1000  to  10  to  the 
7th  power  bacteria  per  gram  of  diet.  The  diets  con- 
tained psychrophilic  and  thermophilic  species  and 
up  to  10,00  aerobic  and  anaerobic  spore-forming 
bacteria  per  gram.  Enterococci  and  members  of 
the  Enterobacteriaceae,  including  species  of  Sal- 


monella, were  also  present.  Fluorescent  pseu- 
domonads  were  detected  in  18  of  the  47  samples 
tested.  Proteolytic,  amylolytic,  lipolytic,  and 
haemolytic  organisms  were  present  in  measurable 
numbers.  The  total  viable  aerobic  count  did  not 
change  markedly  on  storage  of  representative 
samples  at  4,20,  or  30  C.  It  is  recommended  that 
tests  for  certain  'indicator'  organisms  be  applied  to 
fish  foods  to  ensure  their  safety.  Pasteurization 
and  improvement  in  sanitary  conditions  in 
processing  plants  are  suggested  as  means  of 
greatly  reducing  contamination  by  bacteria.  (Jef- 
feris-Battelle) 
W72-05433 

FINGERPRINTING'    OF   OIL    BY   INFRARED 
SPECTROMETRY, 

Gulf  General  Atomic  Inc.,  San  Diego,  Calif. 
For  primary  bibliographic  entry  see  Field  05A. 
W72-05439 


A  MATHEMATICAL  MODEL  OF  WATER 
QUALITY  IN  AN  IMPOUNDMENT, 

Washington  State  Water  Research  Center.  Pull- 
man. 

Pio  S.  Lombardo. 

MS  thesis,  June  1971.  129  p,  21  fig.  2  tab,  73  ref, 
append.  OWRR  B-023-WASH  (3). 

Descriptors:  'Water  quality,  'Impoundments 
♦Mathematical  models.  'Computer  programs 
Phytoplankton,  Zooplankton,  Nitrates 

Phosphates,     Dissolved     oxygen.     Chlorophyll 
Detritus,  Eutrophication. 
Identifiers:  Green  Lake  (Wash). 

A  mathematical  model  was  devised  to  simulati 
characteristics  of  Green  Lake,  Washington.  Thi 
quality  parameters  included  temperature 
phytoplankton  growth,  concentrations  of  nitral 
nitrogen,  phosphorus,  dissolved  oxygen,  phytc 
and  zooplankton,  detritus,  and  chlorphyU  a.  Simu 
lation  of  temperature  and  phytoplankton  growl 
coincided  with  observed  data.  During  most  of  th 
period,  simulated  values  of  DO,  phosphorus,  an 
nitrates  were  similar  to  observed  values.  Th 
curves  of  chlorophyll  a  and  zooplankton  populs 
tion  exhibited  the  same  shape  as  those  of  the  r< 
ported  data,  but  differed  in  magnitude.  A  shor 
coming  of  the  model  was  the  difference  betwee 
the  average  daily  simulated  values  and  the  ot 
served  instantaneous  values.  (Wilde-Wisconsin) 
W72-05454 


INJECTION     WELLS     POSE     A     POTENTIA 

THREAT 

American'chemical  Society,  Washington,  DC. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-05461 


OUTFALL     SIMULATION     EXPERIMENT    1 
LAKE  ONTARIO, 

Department  of   Energy,   Mines   and   Resource 

Burlington  (Ontario).  Canada  Centre  for  Inlai 

Waters:  and  Waterloo  Univ.  (Ontario). 

For  primary  bibliographic  entry  see  Field  05C. 

W72-05463 


TRITIUM  FALLOUT  IN  SOUTHERN  Al 
TRALIA  AND  ITS  HYDROLOGIC  IMPLIC 
TIONS, 

Commonwealth  Scientific  and  Industrial  Resear 

Organization.  Glen  Osmond  (Australia).  Div. 

Soils. 

For  primary  bibliographic  entry  see  Field  02B. 

W72-05484 


STEADY    DISPERSION    ACROSS    AN    INTE 
FACE  IN  A  POROUS  MEDIUM. 

Technische  Hogeschool.  Delft  (Netherlands). 
A.  Verruijt. 

Journal  of  Hydrology.  Vol  14,  No  3/4.  p  337-3 
December  1971 .  4  fig.  8  ref. 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 

Sources  of  Pollution — Group  5B 


iscriptors:  'Dispersion,  'Mixing,  'Path  of  pollu- 
its,  'Interfaces,  'Porous  media,  Groundwater 
)ve'ment.  Saline  water-freshwater  interfaces, 
ow.  Density,  Viscosity,  Tracers,  Saline  water 
rusion.  Numerical  analysis. 

two  problems  of  steady  dispersion  across  an  in- 
■face,  originally  non-polluted  fluid  flowed  paral- 
to  the  interface.  This  fluid  is  polluted  by  disper- 
>n  across  the  interface.  A  flushing  effect  exists 
len  the  polluted  fluid  on  the  other  side  of  the  in- 
■face  is  stationary.  The  flushing  effect  may  lead 
a  reduction  of  the  width  of  the  dispersion  zone, 
le  analysis  is  approximate  in  the  sense  that  it  is 
sumed  that  the  tracer  distribution  is  discontinu- 
s  across  the  interface.  As  such  a  discontinuity  is 
nsistent  with  a  discontinuous  flow  field  the 
suits  may  well  be  sufficiently  accurate.  (Knapp- 
SGS) 
72-05486 


IE     OCCURRENCE      OF      ETHYLENE     IN 
MAEROBIC  SOIL, 

gricultural    Research    Council,    Wantage    (En- 

»nd).  Letcome  Lab. 

>r  primary  bibliographic  entry  see  Field  02G. 

72-05488 


ERCURY  IN  DRINKING-WATER  SUPPLIES, 

nvironmental  Protection  Agency,  Washington, 

C.  Office  of  Water  Data. 

Dr  primary  bibliographic  entry  see  Field  05  A. 

72-05491 


LANKTON  ENUMERATION  AND  EVALUA- 
ION, 

artland  Water  Bureau,  Oreg. 

.W.Smith. 

mrnal  of  the  American  Water  Works  Associa- 

on.  Vol  64,  No  1 ,  p  67-70,  January  1972.  1  fig,  1 1 

if. 

escriptors:  'Water  pollution  sources,  'Water 
ollution  control,  'Water  pollution  effects, 
Plankton,  'Water  analysis,  Water  treatment, 
lata  collections.  Sampling,  Testing,  Aquatic  life, 
lethodology.  Analytical  techniques,  Water 
apply.  Water  quality.  Chemical  analysis,  Evalua- 


he  biological  examination  of  water  includes  a 
ualitative  and  quantitative  analysis  of  the  various 
inds  of  planktonic  organisms  that  may  be  present 
i  a  water  system.  The  information  is  important  in 
idging  the  overall  quality  of  a  water  system.  This 
spect  of  water-quality  control  is  presented  with  a 
:w  of  the  problems  and  procedures  used.  Algae 
re  frequently  the  primary  cause  of  clogging  of 
and  filters  and  screens  in  water-treatment  plants, 
'oloration  due  to  algae  in  finished  water  is  most 
requenl  in  uncovered  storage  reservoirs  in  the 
istribution  system  or  where  the  treatment  of  the 
aw-water  supply  is  not  efficient  in  reducing  the 
umber  of  phytoplankton.  Water-quality  control 
hould  include  periodic  inspections  of  the  raw- 
rater  supply,  treatment  plant,  and  distribution 
ystem  for  algae  growths.  This  procedure  should 
>e  followed  by  a  laboratory  examination  and 
ecording  of  the  dominant  organisms  in  the  sam- 
iles  taken  at  regular  intervals  at  various  sampling 
tations.  (Woodard-USGS) 
V72-05492 


'RELIMINARY  INVESTIGATION  OF  MERCU- 
IY-HAZARD  POTENTIAL,  WARM  SPRINGS 
JAM  AND  LAKE  SONOMA  PROJECT,  DRY 
:REEK  BASIN,  SONOMA  COUNTY,  CALIFOR- 
NIA, 

Geological  Survey,  Menlo  Park,  Calif. 
(V.G.  Hines. 

Geological  Survey  Open-file  Report,  November  8, 
1971 .  19  p,  4  fig,  2  tab,  9  ref ,  3  append. 

Descriptors:  'Water  pollution  sources,  'Pollutant 
identification,  'Heavy  metals,  'Mine  wastes, 
'California,  Hot  springs.  Reservoir  sites,  Pre-im- 


poundment.  Water  quality,  Sampling,  Chemical 

analysis,  Water  analysis. 

Identifiers:  'Mercury,  'Sonoma  County  (Calif). 

The  multipurpose  Warm  Springs  Dam  and  Lake 
Sonoma  Project  currently  under  construction  by 
the  U.S.  Army  Corps  of  Engineers,  is  located  on 
Dry  Creek  in  Sonoma  County,  California,  approxi- 
mately 14  miles  above  the  Dry  Creek-Russian 
River  confluence.  Three  hot  springs  and  an  aban- 
doned metacinnabar  (mercury  ore)  mine  are  near 
the  uninhabited  resort  village  of  Skaggs  Springs, 
and  will  be  inundated  by  water  from  Lake  Sonoma 
sometime  in  1975.  Results  of  analyses  of  water 
samples  taken  in  the  Skaggs  Springs  area  showed 
concentrations  of  mercury  in  the  three  hot  springs 
and  other  local  streams  that  ranged  from  <0.05  to 
1.8  micrograms  per  liter.  However,  mercury  con- 
centrations of  as  much  as  180,000  ppb  were  de- 
tected in  algae  and  55,000  ppb  in  sediments  which 
were  locally  associated  with  the  hot  springs.  These 
high  concentrations  are  characteristic  of  the 
behavior  of  mercury  in  aquatic  environments— the 
tendency  being  for  mercury  to  concentrate  in  sedi- 
ments, organic  material,  and  aquatic  life.  Stagnant 
conditions  in  Lake  Sonoma  near  the  Skaggs 
Springs  area  could  conceivably  allow  high  mercu- 
ry concentrations  to  accumulate  in  local  sediments 
and  aquatic  life.  (Woodard-USGS) 
W72-05495 


QUANTITATIVE  DISTRIBUTION  OF  ZINC  IN 
WATERS  OF  THE  SEA  OF  AZOV 
(KOLICHESTVENNOYE  RASPREDELENIYE 
TSINKA  V  VODE  AZOVSKOGO  MORYA), 

Institute  of  Biology  of  Southern  Seas,  Sevastopol 

(USSR). 

For  primary  bibliographic  entry  see  Field  02K. 

W72-05503 


BIOGENOUS  SUBSTANCES  IN  DEEP  WATERS 
OF  THE  CASPIAN  SEA  (BIOGENNYYE  ELE- 
MENTY  V  VODAKH  GLUBOKOVODNOY 
CHASTI  KASPIYSKOGO  MORYA), 

State  Oceanographic  Inst.  Moscow  (USSR). 
For  primary  bibliographic  entry  see  Field  02K. 
W72-05504 


USE  OF  THE  LUMINESCENT  METHOD  TO 
STUDY  ORGANIC  MATTER  OF  NATURAL 
AND  POLLUTED  RIVER  WATERS 

(PRIMENENIYE  LYUMINESTSENTNOGO 

METODA  PRI  IZUCHENII  OR- 

GANICHESKOGO  VESHCHESTVA  CHISTYKH 
I  ZAGRYAZNENNYKH  RECHNYKH  VOD), 
Akademiya  Nauk  SSSR,  Moscow.  Institut  Biologii 
Vnutrennykh  Vod. 

For  primary  bibliographic  entry  see  Field  02K. 
W72-05505 


COMPARATIVE  GEOCHEMICAL  DESCRIP- 
TION OF  ORGANIC  MATTER  IN  RECENT 
SEDIMENTS  OF  WESTERN  AND  EASTERN 
SLOPES  OF  THE  SOUTHERN  CASPIAN  BASIN 
(SRAVNITEL'NAYA  GEOKHIMICESKAYA 

KHARAKTERISTIKA  ORGANICHESKOGO 

VESHCHESTVA  SOVREMENNYKH  OSADKOV 
ZAPADNOGO    I    VOSTOCHNOGO    SKLONOV 
YUZHNO-KASPIYSKOY  VPADINY), 
Azerbaidzhanskii  Nauchno-Issledovatelsii  Institut 
po  Dobyche  Nefti,  Baku  (USSR). 
For  primary  bibliographic  entry  see  Field  02K. 
W72-05507 


HYDROGEOLOGY  OF  SOLID  WASTE 
DISPOSAL  SITES  IN  NORTHEASTERN  IL- 
LINOIS, 

Illinois  State  Geological  Survey,  Urbana. 
G.  M.  Hughes,  R.  A.  Landon,  and  R.  N. 
Farvolden. 

For  sale  by  the  Superintendent  of  Documents,  U. 
S.  Government  Printing  Office,  Washington,  D.  C. 
20402  Price  $1.50.  Report  SW-12d,  U.S.  Environ- 
mental Protection  Agency,  1971.  154  p,  28  fig,  20 
tab,  85  ref,  8  append. 


Descriptors:  'Hydrogeology,  'Illinois,  'Water 
quality,  'Water  pollution  sources,  'Groundwater, 
'Solid  wastes,  'Landfills,  Dissolved  solids, 
Groundwater  movement,  Leaching. 
Identifiers:  'Northeastern  Illinois,  'Solid  waste 
disposal,  Groundwater  flow  system. 

Hydrogeologic  and  water  quality  studies  of  five 
landfills  in  northeastern  Illinois  were  carried  out 
over  a  four-year  period.  The  distribution  and  con- 
centration of  dissolved  solids  in  the  vicinity  of 
four  of  these  landfills  was  controlled  by  the  con- 
figuration of  the  ground-water  flow  system.  The 
major  factors  influencing  the  attenuation  of  the 
dissolved  solids  after  they  have  left  the  landfill  ap- 
pear to  be  the  particle  size  of  the  earth  materials 
through  which  these  dissolved  solids  move  and  the 
distance  that  they  move.  Precipitation  in 
northeastern  Illinois  is  adequate  to  infiltrate  a 
completed  landfill  and  to  leach  the  refuse.  Where 
the  natural  environment  is  not  capable  of  contain- 
ing or  assimilating  this  leachate  the  landfilling 
operation  can  probably  be  made  safe  by  lining  the 
disposal  site,  by  collecting  and  treating  the 
leachate  or  by  other  relatively  simple  engineering 
procedures.  (Davis-Chicago) 
W72-05564 


METHYLMERCURY  IN  FRESHWATER  AND 
MARINE  FISHES  IN  NEW  BRUNSWICK,  IN 
THE  BAY  OF  FUNDY,  AND  ON  THE  NOVA 
SCOTIA  BANKS, 

Fisheries  Research  Board  of  Canada,  St.  Andrews 

(New  Brunswick).  Biological  Station. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-05601 


MICROBIAL  COMETABOLISM  OF  2,4,5- 
-TRICHLOROPHENOXY ACETIC  ACID, 

Bowling  Green  State  Univ.,  Ohio.  Dept.  of  Biolo- 
gy- 

R.  S.  Horvath. 

Bulletin  of  Environmental  Contamination  and 
Toxicology,  Vol  5,  No  6,  p  537-541,  1971.  1  fig,  15 
ref. 

Descriptors:  'Metabolism,  'Chlorinated  hydrocar- 
bon pesticides,  *2  4  5-T,  'Chromatography, 
'Pesticide  removal,  Microorganisms,  Herbicides, 
Halogenated  pesticides,  Cultures,  Degradation, 
Biodegradation,  Analytical  techniques.  Pesticides, 
Respiration,  Oxidation. 

Identifiers:  'Brevibacterium,  Arthrobacter,  Thin 
layer  chromatography.  Metabolites,  'Cometabol- 


Cometabolism  is  the  phenomenon  by  which  a 
microorganism  oxidizes  a  compound,  though  una- 
ble to  utilize  it  as  a  source  of  carbon  for  growth. 
This  process  may  account  for  the  degradation  of 
many  pesticides  in  nature  since  bacteria  have  been 
found  which  dehalogenate  pesticides.  Brevibac- 
terium, a  nonphotosynthetic,  nonsporing,  gram 
positive  rod  which  was  mobile  by  a  peritrichous 
flagella,  cometabolized  2, 4, 5-T  with  the  consump- 
tion of  1  micromole  oxygen  and  the  release  of  1 
micromole  chlorine  per  micromole  of  herbicide 
oxidized.  The  product  of  the  cometabolism  was 
tentatively  identified  as  3,5-dichlorocatechol  by 
thin  layer  chromatography.  Prior  to  this  no  organ- 
ism had  been  found  which  could  effect  a  signifi- 
cant change  in  2,4, 5-T.  Thus  it  was  concluded  that 
most,  if  not  all,  organic  compounds  can  be 
degraded  by  complete  mineralization  of  the 
molecule  or  by  cometabolism  if  the  right  environ- 
mental conditions  exist.  (Jefferis-Battelle) 
W72-05604 


ANALYSIS  OF  PESTICIDES  IN  WATER  USING 
SILICA  GEL  COLUMN  CLEAN-UP, 

Iowa  Univ.,  Iowa  City.  State  Hygienic  Lab. 
For  primary  bibliographic  entry  see  Field  05A. 
W72-05605 
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DETERMINATION  OF  RESIDUAL  FUEL  OIL 
CONTAMINATION  OF  AQUATIC  ANIMALS, 

Fisheries  Research  Board  of  Canada,  St.  Andrews 

(New  Brunswick).  Biological  Station. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-05606 


EUTROPHICATION  (THE  AGEING  OF 
LAKES),  A  FLORIDA  WATER  QUALITY 
PROBLEM. 

Florida  Dept.  of  Air  and  Water  Pollution  Control, 

Tallahassee. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-05607 


ALGAL  DISTRIBUTION  IN  SIX  THERMAL 
SPRING  EFFLUENTS, 

Southeast  Missouri  State  Coll.,  Cape  Girardeau. 
Dept.  of  Biology. 
R.  G.  Kullberg. 

The  American  Microscopical  Society  Transac- 
tions, Vol  90,  No  4,  p  412-434,  October  1971.  9  fig, 
6tab,20ref. 

Descriptors:  'Algae,  'Distribution  patterns, 
'Thermal  springs,  Cyanophyta,  Alkalinity, 
Nutrients,  Water  quality.  Diatoms,  Chlorophyta, 
Thermal  water,  'Montana,  Phosphates,  Nitrates, 
Nitrites,  Iron,  Silicon,  Sulfates,  Sodium,  Potassi- 
um, Calcium,  Magnesium,  Chlorides,  Hydrogen 
ion  concentration,  Periphyton,  Water  tempera- 
ture. 

Identifiers:  Alhambra  Hot  Springs,  Boulder  Hot 
Springs,  Jackson  Hot  Springs,  Lolo  Hot  Springs, 
Pipestone  Hot  Springs,  Sleeping  Child  Hot 
Springs. 

The  distribution  of  algae  was  studied  in  six  thermal 
springs  of  western  Montana.  Alhambra  (north), 
54.4  C;  Alhambra  (south)  48.0  C;  Boulder,  61.3  C; 
Jackson,  61.5  C;  Lolo,  46.0  C;  Pipestone,  59.5  CP 
and  Sleeping  Child,  52.0  C.  The  blue-green  algae 
(Myxophyceae)  were  the  only  algae  near  the 
sources  of  the  streams.  The  mean  maximum  tem- 
perature endured  by  the  diatoms  (Bacil- 
lariophyceae)  was  43.2  C;  by  the  green  algae 
(Chlorophyceae),  40.9  C.  Presence  lists  of  the 
algae  along  a  temperature  gradient  indicate  the 
order  in  which  the  algae  appeared  in  the  stream  as 
the  water  cooled.  The  per  cent  volumes  for  the 
major  and  intermediate  species  were  plotted  along 
the  temperature  gradient  to  show  the  interactions 
among  the  populations  of  the  continuum.  The 
streams  containing  the  greatest  variations  of 
habitats  resulted  in  more  erratic  curves  of  several 
modes  among  the  major  populations  and  scattered 
occurrences  among  the  intermediate  species. 
Variations  in  types  of  habitats  downstream 
promoted  the  relocation  of  translocated  algal 
masses  until  overwhelmed  by  the  previously 
established  populations.  Five  new  taxa  are 
described:  Chamaesiphon  prescotti  n.  sp.;  Pseu- 
danabaena  oblonga  n.  sp.;  Synechococcus  lividus 
Copeland  var.  nanum  n.  var;  Oscillatoria  geminata 
Copeland  var.  fragilis  forma  breve  n.  forma;  Oscil- 
latoria geminata  Copeland  var.  tenella  forma 
minor  n.  forma.  (Mortland-Battelle) 
W72-05610 


THE  USE  OF  OBLIQUE  ILLUMINATION  IN 
MICROSCOPIC  OBSERVATIONS  OF  LIVING 
PROTOZOA, 

San  Francisco  State  Coll.,  Calif.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  05A. 
W72-056U 


CHEMICAL  POLLUTION: 

POLYCHLORINATED  BIPHENYLS, 

A.  L.  Hammond. 

Science,  Vol  175,  No  4018,  p  155-156,  January  14, 

1972. 

Descriptors:  'Polychlorinated  biphenyls,  'Water 
pollution  sources,  'Toxicity,  'Pesticides,  Water 
pollution  effects.  Gas  chromatography.  Sewage. 


Fish,  Coho  Salmon,  Great  Lakes,  Birds,  Lake 
Trout,  Bioassay,  Human  pathology,  Animal 
pathology,  Industrial  wastes,  Sunfishes,  Cat- 
fishes,  Shrimp,  DDT,  Analytical  techniques,  Or- 
ganophosphorus  pesticides.  Reviews. 
Identifiers:  Dibenzofurans,  Sweden,  Japan, 
Synergistic  effects.  Lethal  dosage. 

Although  polychlorinated  biphenyls  (PCBs)  were 
never  intended  for  release  into  the  environment, 
they  are  now  found  in  rivers,  streams,  lakes,  in 
rainwater,  in  human  tissue,  and  in  many  species  of 
fish  and  birds.  The  sources  of  PCBs  in  the  environ- 
ment and  their  biological  effects  are  reviewed.  The 
major  sources  are  believed  to  be  sewage  outfalls 
and  industrial  disposal  into  waterways.  The 
presence  and  amount  of  PCBs  is  most  commonly 
determined  by  gas  chromatographic  methods,  but 
these  methods  are  not  specific  for  particular  com- 
pounds. PCBs  appear  to  be  very  persistent  in  the 
environment.  Most  birds  and  mammals  appear  to 
be  relatively  resistant  to  PCBs,  but  some  fish  spe- 
cies are  very  susceptible.  Trout  have  died  from  ex- 
posure at  8  ppb  and  shrimp  at  doses  as  low  as  1 
ppb.  PCBs  interact  with  chlorinated  pesticides  and 
organophosphorus  pesticides  to  increase  their 
toxic  effects.  There  is  apparenUy  much  similarity 
between  environmental  effects  of  PCBs  and  those 
of  DDT.  (Mortland-Battelle) 
W72-05613 


BIOLOGICAL  DEGRADATION  OF  MINERAL 
OIL  IN  SEA  WATER, 

Koninlijke/Shell-Laboratorium,  Amsterdam 

(Netherlands). 

A.  L.  Bridie,  and  J.  Bos. 

Journal  of  the  Institute  of  Petroleum.  Vol  57,  No 

557,  p  270-277,  September  1971.  4  fig,  4  4  tab,  12 

ref. 

Descriptors:  'Water  purification,  'Biodegration, 
•Oceans,  'Marine  bacteria,  'Biochemical  oxygen 
demand.  Oil,  Water  quality.  Nutrients,  Water  pol- 
lution sources.  Oxidation,  Phenols,  Microorgan- 
isms, Water  temperature.  Sampling,  Respiration, 
Carbon  dioxide,  Phosphorus,  Nitrogen,  Aging 
(Biological),  Seawater,  Water  pollution  effects. 
Identifiers:  'Mineral  oil.  North  Sea,  Crude  oil. 
Glucose,  Glutamic  acid,  Oleic  acid.  Kerosene, 
Spindle  oil.  Theoretical  oxygen  demand. 

An  attempt  was  made  to  resolve  the  question  of 
whether  mineral  oil  is  degraded  in  sea  water  by 
conducting  laboratory  experiments  on  degradation 
rates  of  phenol,  oleic  acid,  kerosene,  spindle  oil, 
and  Kuwait  crude  oil.  Using  the  ratio  of  BOD  to 
TOD  (theoretical  oxygen  demand),  it  was  possible 
to  determine  the  rate  and  time  of  complete 
degradation  of  the  oils.  The  first  biodegradation 
experiments  were  conducted  on  the  oils  in  fresh- 
water samples  enriched  with  ammonia  and 
phosphate  and  seeded  with  bacteria  from  activated 
sludge.  It  was  found  that  phenol  was  most  easily 
degraded  followed  in  order  by  oleic  acid, 
kerosene,  spindle  oil.  and  crude  oil.  To  determine 
whether  these  bacteria  can  adapt  to  sea  water  con- 
ditions, biodegradation  tests  were  conducted  with 
phenol  in  synthetic  sea  water  with  added  nutrient 
salts  and  acclimatized  seed  water  from  an  ac- 
tivated sludge  plant.  Initially,  degradation  was 
much  slower  than  in  freshwater.  However,  after  5 
days  when  the  bacteria  had  adapted,  the  same 
amount  of  phenol  was  added  and  biodegradation 
proceeded  at  a  rate  nearly  equal  to  that  in  fresh- 
water, thus  showing  that  the  bacteria  grow  as  easi- 
ly in  seawater.  The  final  experiments  were  con- 
ducted with  actual  seawater  from  the  North  Sea. 
Membrane  filtration  of  several  samples  showed 
that  none  was  sterile  and  bacteria  counts  ranged 
from  200-8,000  per  ml.  The  oils  were  added  to  the 
samples,  this  time  without  bacterial  seeding,  and 
the  rates  of  degradation  were  recorded.  It  was 
found  that  mineral  oil  is  equally  well  degraded 
biologically  in  sea  water  and  in  fresh  water  and 
that  the  rate  of  degradation  depends  mainly  on  the 
availability  of  nitrogen  and  phosphorus-containing 
compounds,  which  elements  control  the  growth  of 
a  bacterial  population.  As  these  compounds  are  in- 


deed present  in  sea  water,  but  in  extremely  lc 
concentrations  only,  the  natural  purificatio 
process,  in  the  case  of  oil,  will  take  a  relative! 
long  time,  probably  many  months.  (Jefferis-Ba 
telle) 
W72-05616 


DISTRIBUTION  OF  THERMOPHILIC  BA< 
TERIA  IN  ARCTIC  AND  SUBARCTI 
HABITATS, 

Colorado    State    Univ.,    Fort   Collins.    Dept.   ( 

Microbiology. 

W.  L.  Boyd,  and  J.  W.  Boyd. 

Oikos,  Vol  22,  No  1,  p  37-42,  1971.  1  fig,  4  tab,  1 

ref. 

Descriptors:  'Arctic,  'Soil  contamination,  *Wal< 
pollution,  'Water  quality,  'Subarctic,  Alask 
Sampling,  Spores,  Sewage  bacteria,  Ecologic 
distribution.  Hot  springs.  Geographic  regions,  CI 
matic  zones,  Soil  microorganisms,  Bioindicator 
Water  pollution  effects,  Bacteria,  Distribution  pa 
terns,  Aquatic  bacteria.  Cultures. 
Identifiers:  'Thermophilic  bacteria,  Canada,  No 
way,  Psychrophilic  bacteria,  Agars,  Feces. 

Numerous  soil  and  water  samples  from  thirte« 
geographic  regions  of  Alaska,  one  in  northei 
Canada  and  seven  in  Norway  were  analyzed  fc 
thermophilic,  mesophilic,  and  psychrophilic  ba 
teria.  Most  of  the  areas  sampled  were  above  tl 
Arctic  Circle.  Thermophilic  bacteria  were  found 
be  widely  distributed  in  Arctic  and  Subarctic  are: 
but  in  low  numbers.  Hot  springs  and  the  high 
surrounding  soil  temperatures  may  account  for  tl 
higher  number  of  thermophiles  in  Canada,  b1 
does  not  explain  their  occurrence  in  Norwegi; 
soils.  It  appears  that  some  soils  have  a  natur 
flora  composed  of  thermophiles,  but  there  is  all 
evidence  that  some  thermophiles  have  their  orig 
in  sewage  contamination.  The  role  of  thermophil 
bacteria  in  the  ecology  of  polar  waters  and  soils 
not  now  understood.  (Jefferis-Battelle) 
W72-05618 


ESTIMATING  DISPERSION  COEFFICIENTS  1 
ESTUARIES, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Civil  E 

gineering. 

For  primary  bibliographic  entry  see  Field  02L. 

W72-05623 


PRESENT  AND  FUTURE  SALINITY  C 
COLORADO  RIVER, 

Colorado  River  Board  of  California,  Los  Angele; 
M.  B.  Holburt,  and  V.  E.  Valanune. 
Journal   of   the   Hydraulics   Division,   Americ; 
Society  of  Civil  Engineers,  Vol  98.  HY3,  Pap 
8769.  p  503-520,  March  1972.  3  fig,  7  tab.  9  ref. 

Descriptors:  'Water  pollution  sources.  'Colorai 
River,  'Salinity,  Water  resources  developmer 
Water  pollution  control.  Withdrawal. 

Under  the  impact  of  continually  increasing  d 
mands  on  the  water  supply  of  the  Colorado  Rivt 
the  river's  already  high  salinity  would  increase  I 
at  least  50%  at  the  major  diversion  points  along  tl 
Lower  Colorado  River  prior  to  the  year  2000  u 
less  salinity  control  measures  are  instituted.  Tl 
Colorado  River  is  a  major  source  for  the  sev 
states  of  the  Pacific  Southwest  and  project 
economic  growth  in  these  states  requires  tl 
nearly  full  utilization  of  the  river's  water  by  th 
date.  Natural  conditions  of  salinity  are  identifi 
for  the  Colorado  River  basin.  Salinity  increa 
projections  are  based  on  consumptive  use  of  wat 
and  the  return  of  dissolved  salts  to  the  riv 
system  and  on  the  addition  of  dissolved  sa 
through  the  use  of  water  for  irrigation,  municip; 
industrial,  and  other  purposes;  on  evaporauo 
and  on  out-of-basin  diversions.  Estimates 
damages  from  increases  in  salinity  are  presente 
together  with  suggestions  for  possible  conti 
measures.  (Knapp-USGS) 
W72-05625 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 

Sources  of  Pollution — Group  5B 


EFFLUENT  EXPANSION  AND  INTERFACIAL 
MIXING  IN  THE  PRESENCE  OF  A  SALT 
WEDGE,  MISSISSIPPI  RIVER  DELTA, 

Louisiana  State  Univ.,  Baton  Rouge.  Coastal  Stu- 
dies Inst. 

For  primary  bibliographic  entry  see  Field  02L. 
W72-05648 


POLLUTION  OF  GROUNDWATER  DUE  TO 
MUNICIPAL  DUMPS, 

Department  of  Energy,  Mines  and  Resources,  Ot- 
tawa (Ontario).  Inland  Waters  Branch. 
G.  Hughes,  J.  J.  Tremblay,  H.  Anger,  and  J. 
D'Cruz. 

Canada  Department  of  Energy,  Mines  and 
Resources,  Inland  Waters  Branch,  Technical  Bul- 
letin No  42,  1971 .  98  p,  4  tab,  72  ref ,  2  append. 

Descriptors:  *Water  pollution  sources,  'Ground- 
water, 'Landfills,  'Garbage  dumps,  'Municipal 
wastes.  Reviews,  Waste  disposal,  Cities,  Waste 
dumps,  Bibliographies, 
identifiers:  'Urban  hydrology,  Canada. 

Current  literature  on  groundwater  pollution  due  to 
municipal  dumps  is  reviewed.  Topics  are:  ground- 
water pollution  by  solid  wastes;  significant 
research  in  this  field;  regulations;  criteria  for  site 
selection;  safeguards;  and  observation,  detection 
and  identification  of  pollutants.  Groundwater  pol- 
lution from  other  sources  and  the  basic  problems 
that  commonly  arise  in  the  development  of  a  ra- 
tional approach  to  solid-waste  disposal  are  also 
reviewed.  Two  bibliographies  of  over  600 
references  are  included.  (Knapp-USGS) 
W72-05651 


NITRATE  IN  DEEP  SOIL  PROFILES  IN  RELA- 
TION TO  FERTILIZER  RATES  AND 
LEACHING  VOLUME, 

California  Univ.,  Riverside.  Dept.  of  Soil  Science. 
P.  F.  Pratt,  W.  W.  Jones,  and  V.  E.  Hunsaker. 
fournal  of  Environmental  Quality,  Vol  1,  No  1,  p 
)7-102,  January-March  1972.  5  fig,  6  tab,  8  ref. 
EPA,  WQO  Grant  16060  DOE. 

Descriptors:  'Nitrates,  'Fertilizers,  'Leaching, 
'Soil  water  movement,  'Path  of  pollutants, 
jroundwater  movement,  Denitrification,  Unsatu- 
ated  flow. 

rhe  N03  concentration  in  saturation  extracts  and 
ioil  solutions  was  determined  in  30-m  profiles  in 
iix  treatments  of  a  long-term  fertility  trial  with 
:itrus  and  in  four  commercial  citrus  groves  in 
vhich  the  depth  of  sampling  was  1 5  m  or  to  the  top 
)f  the  water  table.  Drainage  volumes  and  excess  N 
n  the  soil,  calculated  as  N  input  minus  crop 
emoval,  provided  a  reasonable  estimate  of  the 
Wi  concentration  of  water  in  the  unsaturated 
:one  in  open-porous  soils  when  inputs  were  about 
50  kg/ha  per  year.  However,  at  higher  rates  of  in- 
>uts  to  porous  soils  or  at  low  rates  with  soils  with 
irofiles  which  had  textural  discontinuities, 
lenitrification  had  to  be  assumed  to  obtain  a 
easonable  N  balance.  Calculated  transit  times  for 
vater  to  move  30  m  in  the  unsaturated  zone  varied 
rom  12  to  49  years.  (Knapp-USGS) 
V72-05655 


["HE  EFFECTS  OF  URBANIZATION  ON 
VATER  QUALITY, 

Mississippi  State  Univ.,  State  College.  Dept.  of 

,ivil  Engineering. 

i  C.  McGrif f ,  Jr. 

ournal  of  Environmental  Quality,  Vol  1,  No  1,  p 

6-89,  January-March  1972.  19  ref. 

descriptors:  'Urbanization,  'Water  quality, 
Water  pollution  sources,  'Water  pollution  ef- 
ects,  Water  yield.  Peak  discharge.  Recharge,  In- 
utration,  Storm  runoff,  Water  temperature, 
-utrophication,  Cities,  Sediment  yield,  Sedimen- 
auon. 

dentifiers:  'Urban  hydrology. 


Urbanization  increases  the  sediment  load  carried 
by  streams,  decreases  groundwater  recharge, 
promotes  eutrophication,  and  causes  temperature 
variation  in  streams,  all  of  which  tend  to  alter 
water  quality.  Urbanization  increases  the  volume 
of  runoff  and  the  size  of  the  flood  peak,  and 
decreases  the  lag  time.  Groundwater  recharge  is 
minimized,  which  reduces  low  flow  augmentation 
and  its  dilution  potential.  The  quality  of  urban  ru- 
noff is  a  major  factor  in  promoting  the  copious 
growth  of  plankton  and  algae.  Stream  tempera- 
tures increase  during  the  summer  and  decrease 
during  the  winter,  with  reference  to  streams  flow- 
ing through  natural  settings.  Dissolved  oxygen 
content  tends  to  be  critical  during  the  low  flow 
conditions  found  in  the  summer,  and,  since  the 
solubility  of  oxygen  decreases  with  an  increase  in 
the  temperature,  the  effect  of  urban  runoff  on  a 
stream  is  adverse.  Urbanization  can  also  have  a 
pronounced  effect  on  the  quality  of  groundwater. 
(Knapp-USGS) 
W72-05656 


AIR  CONTAINING  NITROGEN-15  AMMONIA: 
FOLIAR  ABSORPTION  BY  CORN  SEEDLINGS, 

Agricultural  Research  Service,  Fort  Collins,  Colo. 

Soil  and  Water  Conservation  Research  Div. 

L.  K.  Porter,  F.  G.  Viets,  Jr.,  and  G.  L. 

Hutchinson. 

Science,  Vol  175,  No  4023,  p  759-761,  February 

18,  1972. 1  fig,  2  tab,  10  ref. 

Descriptors:  'Nitrogen  compounds,  'Air  pollu- 
tion, 'Water  pollution  sources,  'Foliar  applica- 
tion, Transpiration,  Ammonia,  Vegetation  effects, 
Absorption,  Greenhouses,  Laboratory  tests, 
Amino  acids,  Growth  chambers. 
Identifiers:  'Ammonia  sink  (Atmosphere),  Green 
plants. 

In  quest  of  a  cleaner  environment,  man  is  increas- 
ingly concerned  about  nitrogen  compounds  (ox- 
ides, ammonia,  and  amines)  that  are  volatilized 
into  the  air  and  may  be  absorbed  by  water. 
Laboratory  studies  concerning  foliar  absorption 
by  plants  are  described.  Corn  seedlings  30  days 
old,  grown  in  the  greenhouse  with  different  con- 
centrations of  supplemental  nitrate  nitrogen  were 
moved  to  a  constant-temperature  growth  chamber 
and  sealed  in  a  560-liter  tent  of  polyvinyl  chloride. 
The  plants  were  exposed  to  air  containing  am- 
monia labeled  with  nitrogen- 15  (1 ,  10,  and  20  ppm) 
for  24  hr  and  then  harvested.  The  nitrogen-15  con- 
tent of  the  tops  and  roots  showed  that  at  1  ppm 
43%  of  the  ammonia  was  absorbed,  whereas  at  10 
and  20  ppm,  30%  of  the  ammonia  was  absorbed. 
The  results  illustrate  that  growing  plants  are  a  sink 
for  atmospheric  NH3  and  can  absorb  considerable 
quantities  of  NH3  from  the  air.  Green  plants,  like 
rain,  may  cleanse  the  atmosphere  of  possible  pol- 
lution by  nitrogen  compounds.  (Lang-USGS) 
W72-05657 


AN  ECONOMIC  ANALYSIS  OF  POULTRY 
PROCESSING  WASTEWATER  IN  DELAWARE, 

Delaware  Univ.,  Newark.  Dept.  of  Agricultural 
and  Food  Economics. 
B.  L.  Hudson,  G.  L.  Cole,  and  R.  C.  Smith. 
Agricultural    Experiment   Station,    Bulletin    383, 
December  1970.  18  p.  11  tab,  10  ref.  OWRR  B-003- 
DEL  (2). 

Descriptors:  'Waste  water  (Pollution),  'Waste 
water  treatment,  'Poultry,  'Economics, 
Biochemical  oxygen  demand,  Industries, 
Delaware,  Effluents,  Water  pollution  sources. 

The  amount  of  waste  and  wastewater  created  by 
Delaware"s  poultry  processing  plants  is  enormous: 
main  effluent  volumes  range  from  one-quarter  to 
one-half  million  gallons  per  day  per  plant.  The  un- 
recovered  waste  represents  a  cost  since  waste 
treatment  must  be  provided  in  accordance  with 
government  regulations  to  prevent  or  abate  pollu- 
tion of  Delaware's  waterways.  To  determine  the 
sources  of  waste,  an  effort  was  made  to  isolate 
and  analyze  effluents  from  five  of  Delaware's  six 


processing  plants.  The  operations  analyzed  in- 
cluded scalding,  dressing,  eviscerating,  chilling, 
and  main  effluent.  The  study  indicated  that  the 
highest  volumes  and  per  unit  amounts  of  BOD  and 
suspended  solids  were  produced  by  the  eviscerat- 
ing operation.  Evisceration  produced  almost  three 
times  as  much  wastewater  and  twice  as  much  BOD 
as  was  produced  in  any  other  operation.  Dressing 
was  the  second  highest  producer  in  all  categories. 
Scalding  and  chilling  produced  roughly  the  same 
amounts  of  water.  Average  main  effluent  volumes 
per  processed  bird  ranged  from  3.2  to  8.2  gallons. 
There  seemed  to  be  some  economies  of  scale  in- 
volved in  reducing  per  unit  wastewater  volumes 
since  the  wastewater  per  bird  was  found  to  be  in- 
versely related  to  kill  rate  and  plant  size.  (Settle- 
Wisconsin) 
W72-05659 


AN  INVESTIGATION  OF  PRIMARY  PRODUC- 
TIVITY USING  THE  14C  METHOD  AND  AN 
ANALYSIS  OF  NUTRIENTS  IN  ELEPHANT 
BUTTE  RESERVOIK, 

New  Mexico  State  Univ.,  University  Park.  Water 

Resources  Research  Inst. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-05687 


TRAVEL  OF  NITROGEN  IN  SOILS, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  En- 
gineering. 

H.  C.  Preul,  and  G.  J.  Schroepfer. 
Journal  Water  Pollution  Control  Federation.  Vol. 
40,  No.  1,  p  30-48,  January,  1968,  15  fig,  5  tab,  6 
ref. 

Descriptors:  'Adsorption,  'Nitrogen,  Saturation, 
Soils,  Nitrification,  Soil  physics,  'Soil  chemistry, 
'Path  of  pollutants,  'Soil  contamination,  Labora- 
tory tests,  Soil  analysis. 

Adsorption  and  biological  action  are  the  main  con- 
trolling factors  of  the  movement  of  nitrogen 
through  soil.  Physical  adsorption  inhibits  the  travel 
of  NH4+-N,  but  is  limited  by  the  presence  of 
other  ions.  Little  inhibition  of  N03-N  occurs  at 
wastewater  pH.  Adsorption  dominates  and  biolog- 
ical interference  with  NH4+  movement  is  minimal 
when  oxygen  is  limited,  e.g.,  when  soil  is  satu- 
rated. Under  well-aerated  conditions,  nearly 
complete  nitrification  occurs  within  a  few  feet  of 
the  influent  surface.  (Skogerboe-Colorado  State) 
W72-05695 


FREQUENCY    OF    ANIMAL    BOTULISM    OF 
WATER  ORIGIN  IN  SENEGAL,  (IN  FRENCH), 

Institut  d'Elevage  et  de  Medecine  Veterinaire  des 

Pays  Tropicaux,  Fort-Lamy  (Chad). 

For  primary  bibliographic  entry  see  Field  05C. 

W72-05715 


PYROPHOSPHATE  HYDROLYSIS  IN 

FLOODED  SOIL, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 
Soil  and  Crop  Sciences. 
L.  R.  Hossner,  and  D.  P.  Phillips. 
Soil  Sci  Am  Proc.  35(3):  379-383.  1971.  Illus. 
Identifiers:  Activation,  Energy,  Flooded,  Hydrol- 
ysis, Phosphate,  Pyro,  Soil. 

Rate  of  hydrolysis  of  pyrophosphate,  applied  as 
(NH4)3HP207  .  H20,  was  measured  under 
flooded  and  1/3  atm  moisture  content.  Hydrolysis 
was  faster  under  flooded  conditions  than  at  1/3 
atm  moisture.  Pyrophosphate  hydrolysis  was 
determined  to  be  a  lst-order  reaction  under 
flooded  conditions  but  not  at  1/3  atm  moisture 
content.  The  lst-order  rate  constants  under 
flooded  conditions  ranged  from  2.09  x  10-5  min-1 
to  1.43  x  10-4  min-1  depending  upon  the  soil  and 
temperature  of  incubation.  Half-life  values  for  ap- 
plied pyrophosphate  varied  from  0.6  to  3.9  days. 
The  activation  energy  for  pyrophosphate  hydroly- 
sis under  flooded  soil  conditions  was  calculated  to 
be  4,500  cal/mole  for  a  Katy  si  soil. -Copyright 
1971 ,  Biological  Abstracts,  Inc. 
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W72-05723 


PHOSPHORUS  DIFFUSION  IN  SOILS:  I.  THE 
EFFECT  OF  APPLIED  P,  CLAY  CONTENT, 
AND  WATER  CONTENT, 

Technology,  Inc.,  Houston,  Tex. 

Samuel  K.  Mahtab,  Curtis  L.  Godfrey,  Allen  R. 

Swoboda,  and  Grant  W.  Thomas. 

Soil  Sci  Amer  Proc.  35  (3):  393-397.  1971 .  Illus. 

Identifiers:  Applied,  Clay,  Diffusion,  Flow,  Mass, 

Mineral,  Movement,  Phosphorus,  Soils,  Uptake. 

Self-diffusion  coefficients  of  32P  (D)  were  mea- 
sured in  Miller  clay,  Norwood  loam,  and  2  textural 
intergrades  of  these  2  soils.  Clay  percentages  of 
the  soils  were:  Norwood,  12.5;  Intergrade  I,  25.0; 
Intergrade  II,  36.0;  and  Miller,  59.0.  The  P  rates 
used  were  0,  25,  50,  and  100  ppm.  The  moisture 
levels  were  35,  60,  and  100%  of  the  water  content 
between  1/3  and  15  bars  tension.  The  D  values 
averaged  over  all  clay  and  P  levels,  increased  from 
10.25  x  10-10  to  27.76  x  10-10  cm2/sec  as  the  water 
content  increased  from  35  to  100%  of  the  available 
moisture.  The  average  D  value  increased  from  5.05 
x  10-10  for  the  Norwood  to  26.59  x  10-10  cm2/sec 
for  the  Miller  soil.  Likewise,  D  values  increased 
with  increasing  rates  of  added  P  for  all  soils. 
Reduction  in  available  water  has  less  effect  on  dif- 
fusion rates  of  P  in  clay  soils  than  in  the  lighter- 
textured  soils.  In  order  to  maintain  a  given  rate  of 
diffusion  in  a  soil,  as  water  content  decreases,  the 
amount  of  added  P  must  be  increased. -Copyright 
1971 ,  Biological  Abstracts,  Inc. 
W72-05725 


TESTING  SODIUM  HAZARD  PREDICTIONS, 

New  Mexico  State  Univ.,  University  Park.  Dept. 
of  Agronomy. 
G.  A.  O'Connor. 

Soil  Sci  Am  Proc.  35  (3):  510-512.  1971. 
Identifiers:   Coefficient,   Equations,   Hazard,   Ir- 
rigation, Leaching,  Mineral,  Predictions,  Sodium, 
Soil,  Testing,  Weathering. 

Greenhouse  data  were  used  to  test  a  series  of 
equations  developed  by  Rhoades  to  predict  the  Na 
hazard  of  irrigation  waters.  Two  equations  used  to 
calculate  values  of  the  leaching  requirement  (LR) 
needed  to  prevent  excessive  buildup  of  exchange- 
able sodium  (LRSAR)  were  found  to  successfully 
predict  excess  Na  accumulation  in  treatments 
where  LF  <  LRSAR.  Equations  used  to  calculate 
SARdw  (Na  adsorption  ratios  of  drainage  waters) 
values  gave  good  quantitative  agreement  for 
systems  apparently  in  equilibrium  when  the  soil- 
mineral  weathering  coefficient  was  assumed  to  be 
0.65. -Copy right  1971 ,  Biological  Abstracts,  Inc. 
W72-05731 


FEEDLOT  POLLUTION  SLIDE  SHOW, 

Federal  Water  Pollution  Control  Administration, 
Kansas  City,  Mo.  Missouri  Basin  Region. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-05812 


ANIMAL  WASTE  POLLUTION  -  OVERVIEW 
OF  THE  PROBLEM, 

Federal  Water  Pollution  Control  Administration, 
Kansas  City,  Mo.  Missouri  Basin  Region. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-05813 


INDUSTRY'S  ROLE  IN  FEEDLOT  POLLUTION 
CONTROL, 

For  primary  bibliographic  entry  see  Field  05G. 
W72-05814 


RESEARCH  ON  ABATEMENT  OF  POLLUTION 
AND  MANAGEMENT  OF  ORGANIC  WASTES 
FROM  CATTLE  FEEDLOTS  IN  NORTHEAST- 
ERN COLORADO  AND  EASTERN  NEBRASKA, 

Agricultural  Research  Service,  Fort  Collins,  Colo. 
Soil  and  Water  Conservation  Research  Div. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-05819 


ANIMAL         WASTE         MANAGEMENT 
QUESTIONS  AND  ANSWERS, 

Federal  Water  Pollution  Control  Administration, 
Kansas  City,  Mo.  Missouri  Basin  Region. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-05831 


INVENTORY  AND  ASSESSMENT  OF  THE 
PROBLEM  OF  POLLUTION  FROM  FEEDLOT 
WASTES, 

North  Dakota  State  Dept.  of  Health,  Bismarck. 
Div.  of  Water  Supply  and  Pollution  Control. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-05832 


ASSESSING    THE    PROBLEM    OF    FEEDLOT 
POLLUTION, 

Missouri  Univ.,  Columbia.  Dept.  of  Agricultural 

Economics. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-05833 


AGRICULTURAL  RUNOFF  -  A  BIBLIOG- 
RAPHY. 

Office  of  Water  Resources  Research,  Washington, 
D.C.  Water  Resources  Scientific  Information 
Center. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-207  514,  S6.75  in  paper  copy, 
$0.95  in  microfiche.  Water  Resources  Scientific 
Information  Center  WRSIC  72-204,  January  1972. 
248  p. 

Descriptors:  'Farm  wastes,  'Water  pollution 
sources,  'Bibliographies,  'Abstracts,  Information 
retrieval,  Digital  computers.  Publications,  Organic 
matter.  Runoff,  Overland  flow,  Fertilizers, 
Drainage,  Agricultural  watersheds.  Ammonium 
salts.  Nitrates,  Nitrogen  cycle.  Environmental  ef- 
fects. 

Identifiers:  Permuted  indexing,  'Agricultural  ru- 
noff. 

This  bibliography  contains  158  abstracts  with  full 
bibliographic  details  for  selected  reports,  journal 
articles,  and  various  documents  published  mostly 
since  1967.  Produced  from  a  computerized  infor- 
mation base  containing  35,675  abstracts  at  the  time 
of  search,  the  bibliography  is  representative  of  the 
information  on  agricultural  runoff  contained  in  the 
journal  'Selected  Water  Resources  Abstracts' 
through  December  15,  1971  (Volume  4,  Number 
24).  A  significant  descriptor  index  is  given  of 
representative  weighted  terms  that  best  describe 
the  information  content  of  the  abstracted  items.  A 
comprehensive  index  is  also  given  that  represents 
all  descriptors  and  identifiers  used  to  index  the 
various  papers  and  documents  represented  by  the 
abstracts  in  the  bibliography.  Abstract  items  are 
arranged  in  ascending  WRSIC  Accession  Number 
sequence.  (Lang-USGS) 
W72-05840 


GEOCHEMISTRY  OF  ORGANIC  MATTER  IN 
GROUNDWATER  (K  GEOKHTMH  OR- 
GANICHESKIKH  VESHCHESTV  PODZEM- 
NYKH  VOD), 

All-Union       Scientific       Research       Inst.       of 

Hydrogeology  and  Engineering  Geology,  Moscow 

(USSR). 

For  primary  bibliographic  entry  see  Field  02K. 

W72-05865 


STEPHENSON    COUNTY    SURFACE    WATER 
RESOURCES, 

Illinois  Dept.  of  Conservation,  Springfield.  Div.  of 

Fisheries. 

For  primary  bibliographic  entry  see  Field  02H. 

W72-05867 


MOULTRIE      COUNTY      SURFACE      WATER 
RESOURCES, 

Illinois  Dept.  of  Conservation,  Springfield.  Div.  of 
Fisheries. 


For  primary  bibliographic  entry  see  Field  02H. 
W72-05868 


GREENE       COUNTY        SURFACE        WATI 
RESOURCES, 

Illinois  Dept.  of  Conservation,  Springfield.  Div. 

Fisheries. 

For  primary  bibliographic  entry  see  Field  02H. 

W72-05869 
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DIELDRIN  IN  WATER  -  A  BIBLIOGRAPHY. 

Office  of  Water  Resources  Research,  Washingtc 

D.C.    Water    Resources    Scientific    Informati 

Center. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-05325 


THERMAL  RESISTANCE  OF  RADsBO 
TROUT  SALMO  GAIRDNERI  RICHARDS( 
TO  ABRUPT  TEMPERATURE  VARIATIONS, 

Station    d'Hydrobiologie    Continentale,    Biarr 

(France). 

Nicole  Charlon,  B.  Barbier,  and  L.  Bonnet. 

Ann  Hydrobiol.  1  (1):  73-89.  1970.  Illus. 

Identifiers:     Abrupt,     Pollution,     Rainbow,    I 

sistance,    Salmo-Gairdneri,    Temperature,   Th 

mal.  Trout,  Variations. 

The  survival  possibilities  of  S.  gairdneri  with  si 
den  raises  in  temperature  were  studied.  Tests 
thermal  resistance  were  directly  derived  fn 
methods  widely  used  in  toxicology.  It  was  possil 
to  demonstrate  that  in  the  case  of  an  artificial  te 
perature  raise  of  7  deg.  C  due  to  thermal  polluti 
of  a  thermal  plant,  a  temperature  of  14  deg. 
should  be  retained  as  the  critical  threshold  va 
upstream.  The  prime  importance  of  the  acclir 
tion  period  on  the  thermal  resistance  of  the  spec 
and  the  upper  limit  of  acclimation  at  27  deg. 
above  which  no  possibility  of  survival  exists.  » 
shown. -Copyright  1971 ,  Biological  Abstracts,  I 
W72-05394 


RADIUM  IN  AQUATIC  FOOD  CHAINS:  RAI 
UM  UPTAKE  BY  FRESH  WATER  ALGAE, 

Atomic  Energy  of  Canada  Ltd..  Chalk  River  (( 
tario).  Chalk  River  Nuclear  Labs. 
B.  Havlok. 

Radiat  Res.  46(3):  490-505.  1971.  nius. 
Identifiers:  Algae,  Anacystis-Nidulans.  Anl 
trodesmus-Falcatus-Acicularis,  Aquatic.  Chai 
Chlamydomonas-Simplex ,  Chlorella-  V  ulga 
Coelastrum-Cambricum,  Food,  Fresh.  Mic 
cystis-Pulverea,  Radium,  Uptake. 

Accumulation  of  226Ra  was  studied  in  4  specie; 
green  algae;  Ankistrodesmus  falcatus  var.  aci 
laris,  Chlorella  vulgaris,  Coelastrum  cambrici 
Chlamydomonas  simplex  and  2  species  of  bl 
green  algae,  Microcystis  pulverea  and  Anacy 
nidulans.  Algae  were  cultivated  in  inorganic  ( 
ture.  Ra  was  added  in  amounts  of  1  micro  Ci/1., 
micro  Ci/1.  and  0.01  micro  Ci/1.  After  14  days 
amount  of  Ra  in  the  medium  in  dead  and  liv 
algal  cells,  and  in  washes  from  the  algae,  i 
determined  at  intervals  using  a  liquid  scintillat 
counter.  There  were  2  characteristic  types 
response  to  Ra.  The  first  was  shown  by  A.  falca 
var.  acicularis  and  C.  cambricum.  From  50  to  8 
of  the  Ra  was  absorbed  within  the  cells  and 
amount  absorbed  was  proportional  to  the  lengtl 
exposure.  In  the  2nd  type  of  response,  typical 
the  other  4  spp.  of  algae,  Ra  was  mostly  absorl 
on  the  cell  surface  (25-50%)  and  only  1-8*  < 
present  within  the  cells.  The  highest  accumulal 
factor  was  reached  after  24  hr  of  exposure  The 
cumulative  factor  of  the  Ra  absorbed  by  the  al 
was  inversely  proportional  to  concentration  of 
in  the  medium.  Ra  uptake  was  dependent  on 
species  of  algae,  the  concentration  of  Ra  in 
medium,  the  growth  rate  of  the  algae  and  tl 
physiological  condition  and  the  period  of  ex 
sure.  The  factors  responsible  for  radium  accui 
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laiion  were  adsorption,  absorption  and  incorpora- 
tion, in  that  order  of  importance-Copyright  1971 , 
Biological  Abstracts,  Inc. 
W72-05406 


THE  EFFECT  OF  THE  INSECTICIDE 
PINETOX'  ON  THE  E.  COLI  AS  A  POLLUTION 
INDICATOR  AND  THE  DETERMINATION  OF 
THE  BIODEGRADATION  OF  THE  INSECTI- 
CIDE BY  BIOLOGICAL  TESTS, 
InsututuI  de  Igiena,  Iasi  (Rumania).  Bakteriol. 
Lab.  Kommunalhyg. 

M.  Finichiu,  A.  Dragomirescu,  S.  Freund,  and  I. 
khim. 

Z  Gestamte  Hyg  Grenzgeb.  15  (10):  763-767.  1969. 
Illus.  (English  summary). 

Identifiers:  Biological,  Daphnia,  Degradation, 
Determination,  Escherichia-Coli,  Flora,  Indicator, 
Insecticide,  Oxygen,  Pinetox,  Pollution,  Stimula- 
tion, Tests. 

The  effect  of  the  insecticide  Pinetox  (effective 
substance  polychloropinene)  upon  the  water 
microflora,  and  the  fate  of  these  micro-pollutants 
in  the  water  were  studied.  The  experiments  were 
done  with  surface  water.  The  total  number  of 
germs  and  the  Escherichia  coli  in  close  correlation 
with  the  insecticide  persistency,  the  toxicity  test 
with  daphnia  was  applied.  This  test  proved  to  be 
very  sensitive.  The  insecticide  Pinetox  exerts  a 
strongly  stimulating  effect  upon  the  microbic 
flora.  This  effect  is  due  to  the  polychloropinene. 
The  cellular  respiration  observed  with  the  total 
flora  supports  the  findings  that  endogenous  02 
consumption  increases  along  with  the  number  of 
germs  and  the  insecticide  concentration.  Pinetox  is 
decomposed  in  the  water  due  to  biological  and 
physical-chemical  factors.  The  biodecomposing 
effect  of  the  microbic  flora  is  prevailing  during  the 
1st  5  days.  The  physical-chemical  factors  take  its 
place  after.  The  investigation  of  E.  coli  has  not 
revealed  any  changes  in  morphological  and 
biochemical  respect. -Copyright  1971,  Biological 
Abstracts,  Inc. 
W72-05412 


ENVIRONMENTAL     POLLUTION     BY     LEAD 
AND  OTHER  METALS. 

Illinois  Univ.,  Urbana.  Graduate  Coll. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-05417 


AQUATIC  AND  MARINE  MICROORGANISMS, 
INTERRELATIONSHIPS  IN  ENRICHMENT 
CULTURES, 

Washington  Univ.,  Seattle.  Dept.  of  Microbiology. 
E.  J.  Ordal. 

Available  from  the  National  Technical  Informa- 
tion Service  as  AD-731  409,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Final  Technical  Report  71-1, 
October  14,  1971.  18  p.  2  tab,  10  ref.  Proj.  No. 
NR306-487,  N00014-67-A-0 103-0006. 

Descriptors:  'Bacteria,  'Cultures,  *Sea  water, 
•Nitrification,  Ammonia,  Nitrite,  Sphaerotilus, 
Nutrients,  Pacific  Ocean,  Nitrate,  Chemical  analy- 
sis, Sodium  chloride,  Columbia  River,  Organic 
compounds,  Vitamins,  Yeasts,  Sulfur,  Fouling, 
Algae,  Sulfates,  Percolation,  Herring,  Salmon, 
Trout,  Toxicity,  Washington,  Marine  algae. 
Marine  bacteria. 

Identifiers:  Hyphomicrobium,  Vibrio  anguillarum. 
Enrichment  cultures,  Agars,  Chemostats, 
Nitrosomonas,  Nitrobacter,  Nitrosocystis 
oceanus,  Sphaerotilus  natans,  Glucose,  Galactose, 
Sucrose,  Maltose,  Mannital,  Sorbital,  Succinate, 
Fumarate,  Butyrate,  Butanol,  Glycerol,  Lactate, 
Pyruvate,  Acetate,  Ethanol,  Benzoate,  Propi- 
anate,  Propanol,  Laurato,  Palmitate,  n-heptylate, 
Xylose,  Citrate,  Yeast  extract.  Mineral  salts,  Cau- 
lobacter,  Oligocarbophilic  bacteria,  Ulva,  Desul- 
fovibrio,  Macromonas,  Thiospira,  Vibrio 
parahaemolyticus,  Nitrifying  bacteria. 

The  method  of  steady-state  enrichment  cultures 
was  applied  to  the  study  of  marine  nitrifying  bac- 


teria. When  low  concentrations  of  ammonia  or 
nitrite  were  employed,  the  nitrifying  bacteria  were 
found  attached  to  the  walls  of  the  culture  vessels. 
When  concentrations  of  ammonia  or  nitrite  were 
increased,  the  nitrifying  bacteria  appeared  also  in 
the  culture  fields  enabling  the  isolation  of  pure  cul- 
tures in  liquid  media.  Agar  was  toxic  and  the  nitri- 
fying bacteria  were  found  to  require  an  unknown 
component  in  sea  water  in  addition  to  sodium 
chloride.  Control  flow-through  cultures  of  ocean 
water  alone  supported  large  populations  of  the 
budding,  branching  bacterium  Hyphomicrobium, 
which  also  appeared  in  cultures  with  low  concen- 
trations of  ammonia  or  nitrite.  Hyphomicrobium 
fed  by  small  concentrations  of  organic  matter  in 
sea  water  quickly  appeared  on  glass,  cellophane 
and  metal  surfaces  and  may  be  important  as  an  ini- 
tial step  in  fouling  of  vessels.  Steady-state  en- 
richment cultures  were  employed  to  determine  the 
range  of  organic  compounds  used  by  Sphaerotilus. 
Cultures  grown  on  glucose  plus  mineral  salts  grew 
well  in  enrichment  cultures  but  failed  to  grow  in 
pure  culture  unless  vitamins  were  added.  It  was 
concluded  that  associated  bacteria  were  providing 
the  necessary  vitamins  for  growth  of  Sphaerotilus. 
A  group  of  marine  vibrios  isolated  from  diseased 
salmon  and  herring  were  investigated  by  several 
methods.  Strains  of  Vibrio  anguillarum  from  the 
Pacific  Northwest  were  closely  related  to  strains 
from  Scotland  and  Denmark.  However,  a  number 
of  other  vibrios  were  clearly  distinct,  indicating 
that  there  are  several  kinds  of  marine  vibrios. 
(Mortland-Battelle) 
W72-05421 


CORRELATIONS  BETWEEN  RESPIRATION 
AND  DDJECT  UPTAKE  OF  DDT  IN  THE 
MOSQUITO  FISH  GAMBUSIA  AFFINIS, 

Stanford   Univ.,   Pacific  Grove,   Calif.   Hopkins 

Marine  Station. 

P.  G.  Murphy,  and  J.  V.  Murphy. 

Bulletin    of    Environmental    Contamination    and 

Toxicology,      Vol.      6,      No.      6,      p      581-588, 

November/December  1971.  3  fig,  1  tab,  16  ref. 

Descriptors:  *DDT,  'Pesticide  residues,  'Respira- 
tion, 'Absorption,  Freshwater  fish,  Sunfishes, 
Rainbow  trout,  Radioactivity,  Killifishes, 
Metabolites,  Water  temperature,  Bioassay. 
Identifiers:  'Mosquito  fish,  p  p'-DDT,  Gambusia 
affinis,  Fundulus  parripinnis,  Lebistes  reticulatus, 
Cyprinis  carpio,  Salnelinus  fontinalis,  Biological 
samples,  Biological  magnification,  Liquid  scintil- 
lation. 

The  relationship  between  respiration  rate  and 
DDT  uptake  rate  in  the  mosquito  fish,  Gambusia 
affinis,  via  the  gills  has  been  investigated.  Experi- 
ments were  performed  at  5  degrees  C  and  20 
degrees  C  to:  (1)  ascertain  the  relationship  of  DDT 
uptake  to  body  weight  and  (2)  measure  the  effect 
of  temperature  on  DDT  uptake  from  water  with  a 
constant  carbon- 14  labeled  DDT  concentration. 
The  respiratory  rates  were  measured  at  the  experi- 
mental temperatures  also.  After  the  fish  were  ex- 
posed to  carbon- 14  labeled  DDT,  they  were 
weighed,  digested  in  acid,  and  extracted  into  hex- 
ane.  Radioactivity  was  measured  in  concentrated 
extracts  by  liquid  scintillation  counting  using  the 
channels  ratio  method  of  quench  correction.  For 
the  DDT  concentrations  (40  ppt)  used,  diffusion 
rates  of  DDT  and  oxygen  through  the  gills  were 
similarly  affected  by  changes  in  respiration 
volume,  the  smaller  volume  occurring  at  5  degrees 
C.  When  graphed,  a  nearly  linear  relation  was 
found  to  exist  between  the  nanograms  of  carbon- 
14  labeled  DDT  taken  up  and  the  milliliters  of  ox- 
ygen consumed  when  the  water  concentration  of 
DDT  was  about  40  ppt.  (Holoman-Battelle) 
W72-05423 


SOME  RELATIONS  BETWEEN  ZOOPLANK- 
TON  AND  BUNKER  C  OIL  IN  CHEDABUCTO 
BAY  FOLLOWING  THE  WRECK  OF  THE 
TANKER  ARROW, 

Bedford  Inst.,  Dartmouth  (Nova  Scotia). 
R.  J.  Conover. 


Journal  of  the  Fisheries  Research  Board  of 
Canada,  Vol.  28,  No.  9,  p  1327-1330,  September 
1971. 2  fig,  6  ref. 

Descriptors:  'Zooplankton,  'Copepods,  'Oil, 
Fluorescence,  Spectrophotometry,  Oily  water, 
Feces,  Path  of  pollutants,  Toxicity,  Sediments. 
Identifiers:  Chedabucto  Bay,  Nova  Scotia, 
Temora  longicornis.  Calamus  finmarchicus, 
Metridia  longa. 

For  more  than  three  weeks  following  the  wreck  of 
the  tanker  Arrow  in  Chedabucto  Bay  (Nova 
Scotia)  the  feces  of  zooplankton  collected  at  three 
samplings  sites  were  analyzed  chemically  to  deter- 
mine: (1)  if  small  oil  parades  in  the  size  range  of 
the  natural  food  of  zooplankton  were  ingested; 
and  (2)  what  effect  they  might  have  on  the  animals 
and  conversely,  what  effect  passage  through  the 
gut  of  the  zooplankton  might  have  on  these  oil  par- 
ticles. The  amount  of  bunker  C  oil  in  the  fecal  sam- 
ples was  determined  by  either  fluorescence  or 
spectrophotometry.  Analyses  showed  that  as 
much  as  10  percent  of  the  bunker  C  in  the  water 
column  was  associated  with  zooplankton,  and 
their  feces  contained  up  to  7  percent  bunker  C. 
The  oil  had  no  apparent  effect  on  the  organisms.  In 
addition  to  the  particulate  oil  which  was  exported 
from  the  bay  by  hydrodynamic  processes,  perhaps 
20  percent  more  was  sedimented  to  the  bottom  as 
zooplankton  feces.  (Holoman-Battelle) 
W72-05424 


TOXICITY-METABOLISM  RELATIONSHIP  OF 
THE  PHOTOISOMERS  OF  CYCLODIENE  IN- 
SECTICIDES IN  FRESHWATER  ANIMALS, 

Illinois     Univ.,     Chicago.     Dept.     of    Biological 

Sciences. 

E.  Georgacakis,  S.  R.  Chandran,  and  M.  A.  Q. 

Khan. 

Bulletin    of    Environmental    Contamination    and 

Toxicology,      Vol.      6,      No.      6,      p      535-538, 

November/December  1971.  2  tab,  12  ref. 

Descriptors:  'Metabolism,  'Aquatic  animals, 
'Chlorinated  hydrocarbon  pesticides,  'Pesticide 
toxicity,  Aldrin,  Dieldrin,  Heptachlor,  Path  of  pol- 
lutants, Crustaceans,  Pesticide  residues,  Pesti- 
cides, Fish,  Sunfishes,  Bass,  Crayfish,  Gas  chro- 
matography, Larvae,  Isopods,  Minnows,  Insects, 
Mosquitoes,  Bioassay. 

Identifiers:  'Photoisomers,  'Cyclodiene  insecti- 
cides, Aedes  aegypti,  Isodrin,  Tadpoles, 
Microcrustacea,  Daphnia  pulex,  Asellus  spp., 
Gammarus  spp.,  Cambarus  spp.,  Gambia  affinis, 
Guppies,  Goldfish,  Photoaldrin,  Photodieldrin, 
Photoisodrin,  Metabolites. 

The  toxicity-metabolism  relationship  of  the 
photoisomers  of  the  cyclodiene  insecticides-al- 
drin,  dieldrin,  isodrin-  in  freshwater  Crustacea, 
fish,  and  tadpoles  was  investigated  in  order  to 
determine  (1)  if  the  increased  toxicity  of  these 
photoisomers  to  freshwater  animals  was  due  to  the 
faster  onset  of  toxic  symptoms  and  (2)  whether 
this  could  then  be  related  to  their  metabolism  as  in 
insects.  Each  of  the  experiments  was  done  in 
replicate  and  repeated  at  least  twice  after  the 
animals  were  acclimated  to  distilled  water.  The 
production  of  photodieldrin  ketone  from 
photodieldrin  was  studied  by  injecting  the  test 
animals  with  120  nanograms  of  photodieldrin  in 
methylcellusolve,  extracting  the  products  in  hex- 
ane  and  analyzing  the  products  by  gas  chromatog- 
raphy. The  onset  of  toxic  symptoms  of  photoaldrin 
and  photodieldrin  is  3-5  times  faster  than  aldrin 
and  dieldrin  in  crayfish,  bluegills,  and  minnows 
and  1.3-2.2  times  in  other  animals.  Photoisodrin  is 
3-5  times  slower  than  isodrin  in  its  toxic  action 
against  other  animals  tested.  The  increased  toxici- 
ty of  photoaldrin  and  photodieldrin  is  apparently 
related  to  the  rate  of  in  vivo  formation  of  more 
toxic  ketones  as  observed  with  photodieldrin. 
(Holoman-Battelle) 
W72-05425 
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MACROZOOPLANKTON  AND  SMALL  NEK- 
TON IN  THE  COASTAL  WATERS  OFF  VAN- 
COUVER ISLAND  (CANADA)  AND  WASHING- 
TON, SPRING  AND  FALL  OF  1963, 

National  Marine  Fisheries  Service,  Washington, 

DC. 

D.S.Day. 

Special   Scientific   Report  -   Fisheries   No.  619, 

January  1971 .  94  p,  19  fig,  13  tab,  19  ref. 

Descriptors:  *Zooplankton,  *Necton,  'Trawling, 
♦Distribution  patterns,  Pacific  Ocean,  Biomass, 
Seasonal,  Sampling,  Fish,  Filters,  Washington, 
Crabs,  Amphipoda,  Copepods,  Annelids. 
Identifiers:  Mysids,  Euphausiids,  Isaacs-Kidd 
trawl,  Macrozooplankton,  British  Columbia, 
Euphausia  pacifica,  Thysanoessa  spinifera,  Ne- 
matoscelis  difficilis,  Thysanoessa  longipes,  Ne- 
matobrachion  flexipes,  Tessarabrachion  oculatus, 
Thysanoessa  raschii,  Tractostoma  macropus, 
Electrons  arctria,  Diaphus  theta,  Lampanyctus 
leucopsarus,  Lampanyctus  ritteri,  Lestidium  rin- 
gens,  Cololabis  saira,  Protomyctophum  crockeri, 
Symbolophorus  coliforniensis,  Stenobrachins  leu- 
copsarus, Neomysis  kadiakensis,  Neomysis  rayii, 
Neomysis  americana,  Acanthomysis  macropsis, 
Acanthomysis  columbiae,  Stylocheiron  maximum, 
Bethylagidae,  Melanostomiatidae,  Myctophidae, 
Paraleptidae,  Engraulidae,  Osmeridae,  Scom- 
beresocidae,  Anoplomatidae,  Ammodytidae, 
Mesopelagic  fish,  Tarletonbeannia  crenularis, 
Euphausiacea,  Chaetognatha,  Cnidarica, 

Pteropoda,  Sergestidae,  Caridea,  Cumacea, 
Thaliacea. 

Macrozooplankton  and  small  nekton  were  col- 
lected from  the  upper  150  m  of  the  water  column 
during  cruises  off  the  Pacific  Northwest  Coast. 
Cruises  were  run  along  four  lines  perpendicular  to 
the  shore  from  May  3  to  May  16  and  October  28  to 
November  22,  1963  using  a  0.9  m  Isaacs-Kidd  mid- 
water  trawl.  The  report  summarizes  data  on  the 
abundance,  distribution,  and  composition  of  or- 
ganisms over  the  continental  shelf.  Eight  species 
of  euphausiids,  5  species  of  mysids,  and  14  species 
of  fish  were  identified.  Euphausiids  composed 
about  90  percent  of  the  biomass;  76  percent  of 
these  were  Euphausia  pacifica.  The  biomass  was 
generally  lowest  near  shore,  highest  near  the  outer 
edge  of  the  continental  shelf,  and  lower  again 
further  offshore.  It  was  significantly  higher  in  the 
southern  part  of  the  region  studied  with  an  ap- 
parent relationship  to  surface  circulation.  The 
biomass  decreased  from  spring  to  fall.  At  night, 
the  majority  of  specimens  were  taken  in  the  upper 
30  m.  Numerous  mesopelogic  fish  were  taken  over 
the  continental  slope,  few  at  the  edge  of  the  shelf, 
and  none  over  the  shelf.  These  were  caught 
primarily  at  the  surface.  Crab  larvae  and  postlarval 
benthic  fish  were  taken  primarily  from  the  surface 
of  the  benthos  at  75  m,  but  few  euphausiids  were 
found  at  these  depths.  (MorUand-Battelle) 
W72-05426 


SELECTIVE  SORPTION  OF  BACTERIA  FROM 
SEAWATER, 

Harvard   Univ.,   Cambridge,   Mass.   Div.  of  En- 
gineering and  Applied  Physics. 
K.  C.  Marshall,  R.  Stout,  and  R.  Mitchell. 
Canadian  Journal  of  Microbiology,  Vol.  17,  No. 
1 1 ,  p  1413-1416,  November  1971 .  1 2  fig,  1 1  ref. 

Descriptors:   *Sea  water,  'Adsorption,  'Marine 

bacteria,    'Surfaces,    'Coliforms,    Growth    rate, 

Microorganisms,         Massachusetts,         Electron 

microscopy,  Sampling. 

Identifiers:  Vibrio,  Caulobacter,  Hyphomicrobia, 

Coccobacilli. 

To  determine  whether  certain  primary  colonizers 
modify  surfaces  in  sea  water  to  make  them  more 
amenable  to  colonization  by  other  organisms, 
glass  plates  and  electron  microscope  grids  were 
immersed  in  the  sea  and  in  sea  water  samples  ob- 
tained from  Winthrop,  Nahant,  and  Woods  Hole, 
Massachusetts  for  periods  up  to  24  hours.  After 
various  periods  of  time  slides  were  removed  and 
examined  microscopically  for  sorbed  bacteria.  A 


sequence  of  sorption  of  different  bacterial  types 
has  been  observed  both  on  glass  slides  and  elec- 
tron microscope  grids  immersed  in  seawater  for 
periods  of  up  to  24  hours.  A  comparison  of 
morphological  groups  of  bacteria  initially  attracted 
to  a  surface  with  those  subsequently  adhering 
firmly  to  the  surface  suggests  a  selective  irreversi- 
ble sorption  of  small  rods.  Firm  adhesion  of  bac- 
teria in  the  time  periods  considered  does  not  in- 
dicate pili  or  holdfast  structures.  The  ability  of 
bacteria  to  produce  extracellular  polymeric  fibrils 
may  be  important  in  such  selective  sorption.  (Jef- 
feris-Battelle) 
W72-05428 


PLANKTON  POPULATION  STRUCTURE  IN 
THE  LOWER  COEUR  D'ALENE  RIVER, 
DELTA,  AND  LAKE, 

Idaho  Univ.,  Moscow. 

Robert  F,  Minter,  Jr. 

MS  Thesis,  September  1971.  72  p,  15  fig,  20  tab,  33 

ref ,  append.  OWRR  A-030-IDA  ( 1 ). 

Descriptors:  'Plankton,  'Biological  communities, 
•Succession,  'Idaho,  'Rivers,  Lakes,  Deltas, 
Productivity,  Physicochemical  properties, 
Zooplankton,  Seasonal,  Winds,  Turbidity,  Con- 
ductivity, Dissolved  oxygen,  Alkalinity,  Hydrogen 
ion  concentration.  Heavy  metals,  Toxicity,  Tem- 
perature, Nannoplankton,  Phytoplankton, 
Diatoms,  Copepods,  Rotifers,  Crustaceans, 
Standing  crop,  Cyanophyta,  Chlorophyta, 
Chrysophyta,  Pyrrophyta. 

Identifiers:  'Coeur  d'Alene  River  (Idaho),  St  Joe 
River  (Idaho). 

As  basis  for  evaluating  changes  in  future  water 
uses  or  treatment,  plankton  populations  and 
seasonal  variation  in  plankton  community  struc- 
ture in  Idaho's  Coeur  d'Alene  River,  delta,  and 
open  lake,  and  the  lower  St  Joe  River  were  mea- 
sured in  physicochemical  parameters  and  these  re- 
lated to  changes  in  the  plankton  community. 
Plankton  organisms  in  the  river  followed  similar 
seasonal  cycles  in  composition  to  those  in  delta 
and  open  lake  waters,  but  in  considerably  lower 
numbers.  Plankton  populations  were  higher  and 
more  diversified  in  the  St  Joe  River,  which  was 
above  mining  operations,  than  in  the  Coeur 
d'Alene  River  during  the  1970  summer.  Data  col- 
lected at  each  station  were:  transparency  measure- 
ments, air  and  water  temperatures,  dissolved  ox- 
ygen, hydrogen  ion  concentration,  alkalinity,  elec- 
trical conductivity,  net  phytoplankton,  nan- 
noplankton, and  zooplankton.  Wind  action,  river 
discharge,  turbidity,  conductivity,  and  al- 
lochthonous  material  apparently  influence  plank- 
ton communities  in  both  the  Coeur  d'Alene  River 
and  delta.  Dissolved  oxygen,  alkalinity,  and  pH 
were  not  limiting  factors  on  the  biological  commu- 
nity. Settling  ponds  improved  river  water  quality 
with  respect  to  suspended  solids  but  have  not 
eliminated  high  concentrations  of  heavy  metals 
toxic  to  the  biological  community.  (Jones-Wiscon- 
sin) 
W72-05452 


ECOLOGY  OF  CLADOPHORA  FRACTA  AND 
CLADOPHORA  GLOMERATA, 

Syracuse  Univ.,  N.Y. 

Daniel  F.  Jackson,  and  Shunn-Dar  Lin. 

Federal  Water  Pollution  Control  Administration, 

No  16010--05/68,  Final  Report,  May  1968.  133  p, 

10  fig,  19  tab,  93  ref,  append.  FWPCA-WP  00782. 

Descriptors:  'Algae,  'Eutrophication, 

•Photosynthesis,  'Respiration,  Great  Lakes, 
Nuisance  algae.  Water  quality.  Nutrients, 
Phosphorus,  Nitrogen,  Calcium  chloride.  Tem- 
perature, Metabolism,  Epiphytology,  On-site 
tests,  Laboratory  tests,  Lotic  environments.  Len- 
tic  environments. 

Identifiers:  'Cladophora  fracta,  Cladophora 
glomerata.  Butternut  Creek  (NT). 

Determinations  of  respiration  and  photosynthetic 
rates    of    Cladophora    fracta    and    Cladophora 


glomerata  under  natural  and  laboratory  cond 
tions,  and  nitrate  and  phosphate  requiremenl 
under  laboratory  conditions  were  made.  In  tt 
laboratory,  Cladophora  fracta  respiration  an 
photosynthetic  rates  were  greater  when  oscillate 
at  120  strokes  per  minute  than  with  no  oscillatioi 
The  highest  Cladophora  fracta  metabolic  rata 
were  observed  in  the  medium  lacking  calciui 
chloride.  Markedly  low  rates  were  obtained  i 
media  lacking  nitrate  and  phosphate.  With  sins 
increases  (0.00  to  0.01  mg/1)  of  either  nitrate  ( 
phosphate  concentration,  Cladophora  glomerai 
photosynthetic  rate  increased  significantly  Wil 
no  phosphate,  Cladophora  glomerate  respiratic 
rate  was  erratic.  Photosynthetic  rate  was  not  a 
fected  by  nitrate  concentration  varying  from  0.( 
to  100.00  mg/1.  It  is  concluded  that  phosphorus  is 
limiting  factor  of  Cladophora  growth.  Cladophoi 
metabolic  rates  were  not  influenced  by  phospha 
concentration  levels  0.01  to  5.00g/l  in  nitrate-fn 
media.  Generally,  Cladophora  glomerate  respir 
tion  and  photosynthetic  rates  increased  as  tl 
combination  of  nitrate  and  phosphate  doses  i 
creased.  Cladophora  glomerate  respiration  ai 
photosynthetic  rates  under  natural  conditioi 
were  about  three  and  six  times,  respective! 
greater  than  under  laboratory  conditions.  (Jone 
Wisconsin) 
W72-05453 


CATALYTIC  MOBILIZATION  OF  PHOSPHA1 
IN  LAKE  WATER  AND  BY  CYANOPHYTA, 

Giessen  Univ.  (West  Germany).  Lehrstuhl  Botai 

(II). 

Wolfgang  Reichardt. 

Hydrobiologia,  Vol  38,  No  3-4,  p  377-391,  1971. 

fig,  2  tab,  27  ref. 

Descriptors:  'Eutrophication,  'Phosphate 
'Cyanophyta,  'Catalysts,  Hydrolysis,  Enzyme 
Phosphorus,  Laboratory  tests,  Kinetics.  Lake 
Temperature,  Hydrogen  ion  concentratio 
Chemical  analysis.  Cultures,  Bacteria,  Proteins. 
Identifiers:  Lake  Pluss  (Germany),  Lake  Heidi 
(Germany),  Phosphatases,  Ortho-phosphal 
Phosphorus  mobilization,  Phosphomonoesterase 
Hydrolitic  dephosphorylation. 

To  understand  the  phosphorus  budget  in  la 
water  the  concentration  of  different  phosphor 
compounds  must  be  known  together  with  their  ti 
nover  rate.  Catalytic  hydrolysis  of  these  coi 
pounds  by  phosphatases  is  probably  an  importa 
mechanism  for  ortho-phosphate  regeneration.  Tl 
study  attempts  to  relate  phosphatase  activity 
environmental  variations.  Catalytic  conditions 
phosphorus  hydrolysis  compound  were  examin 
in  some  eutrophic  lakes  and  in  blue-green  algal  a 
enic  cultures.  In  three  lake  biotopes,  circadi 
fluctuations  of  phosphomonoesterases  c< 
responded  with  the  content  of  dissolv 
phosphorus  compounds  and  saprophytic  bacter 
counts.  In  vertical  profiles  of  Lake  Pluss  (Gi 
many)  phosphomonoestarase  activities  were  su 
jected  to  annual  fluctuations.  Kinetic  paramet* 
rather  than  mere  activities  appeared  correlat 
with  environmental  concentrations  of  phospha' 
these  results  corresponded  largely  with  soi 
physiological  regulations  of  phosphomonoestera 
activities  observed  in  blue-green  algal  cultures 
relation  to  some  defined  environmental  facto 
Anacystis  nidulans  (axenic  strain)  utilized  d 
ferent  hydrolyzable  phosphorus  compounds  tc 
certain  degree.  In  both  culture  filtrates  and  dis 
tegrated  cells,  activities  and  kinetic  parameti 
were  tested.  Efficiency  of  dephosphorylation  es 
mated  by  this  means  increased  when  cells  w( 
grown  in  culture  media  limited  by  the  phosphoi 
source  or  when  growth  was  retarded  by  other  ( 
vironmental  factors.  (Jones-Wisconsin) 
W72-05456 


BACTERICAL  PATHOGENS  OF  FRESHWAT1 
BLUE-GREEN  ALGAE, 

Dundee    Univ.   (Scotland).    Dept.    of    Biologii 

Sciences. 

M.  J.  Daft,  and  W  D.  P  Stewart. 
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Mew  Phytologist,  Vol  70,  No  5,  p  819-829,  1971.  6 
fig,  3  tab,  2  plates,  12ref. 

Descriptors:  *Biocontrol,  'Pathogenic  bacteria, 
•Algal  control,  Fresh  water,  Cyanophyta,  Myx- 
jbacteria,  Cultures,  Metabolism,  Sewage,  Car- 
johydrates.  Hydrogen  ion  concentration,  Tem- 
>erature.  Enzymes,  Cellulose,  Viruses,  Human 
lathology,  Systematics. 

identifiers:  Lytic  bacteria,  England,  Metabolic  in- 
libition.  Hosts,  Myxophyceae,  Scotland. 

Evidence  is  presented  that  heterotrophic  bacteria 
vhich  are  pathogenic  to  certain  blue-green  algae 
>ccur  in  British  freshwater  habitats.  Four  bacterial 
solates  were  obtained  which  cause  lysis  in  labora- 
ory  cultures  and  natural  populations  of  blue-green 
ilgae.  The  organisms  are  tentatively  identified  as 
nembers  of  the  Myxobacterales.  The  host  range 
>f  these  strains  is  wide  and  species  belonging  to  all 
>rders  of  Myxophyceae  are  susceptible.  The  iso- 
ates  also  lyse  a  variety  of  gram-negative  and  gram 
josiuve  bacteria  and  are  capable  of  growth  free 
rom  hosts,  and  their  inhibitory  effect  is  rapid  (in 
iome  instances  within  2-5  hours).  Some  bacteria 
iusceptible  are  human  pathogens  thus  it  may  be 
hat  three  of  the  lytic  bacteria  obtained  from 
iewage  ponds  decrease  bacterial  numbers  which 
ire  pathogenic  to  man.  The  findings,  if  extrapo- 
ated  to  natural  populations,  suggest  that  given 
sufficient  lytic  bacteria,  algal  blooms  will  not  oc- 
;ur,  unless  resistant  strains  are  present.  Possibly 
dgal  formation  could  be  regulated  to  some  degree 
jy  the  extent  to  which  algal  growth  outstrips,  or  is 
outstripped  by,  the  growth  of  algal  pathogens.  The 
solates  can  be  propagated  readily  in  the  absence 
)f  hosts.  (Auen-Wisconsin) 
W72-05457 


BARK  HETEROTROPHIC  GROWTH  OF  AN 
ENDOPHYTIC  BLUE-GREEN  ALGA, 

Iexas    Univ.,    Port    Aransas.    Inst,    of    Marine 

Science. 

Derek  S.  Hoare,  Lonnie  O.  Ingram,  E.  Larry 

rhurston,  and  Robert  Walkup. 

Archiv  fur  Microbiologic  Vol  78,  p  310-321,  1971. 

Hig,  1  tab,  29ref.  NSFGB8173. 

Descriptors:  'Cyanophyta,  'Pigments,  *Plant 
growth.  Cultures,  Carbohydrates,  Aerobic  condi- 
tions, Anaerobic  conditions,  Colorimetry,  Light 
intensity,  Carbon  dioxide,  Nitrogen,  Metabolism, 
Respiration,  Photosynthesis,  Bacteria,  Symbiosis. 
Identifiers:  *Dark  heterotrophic  growth,  *En- 
dophytes,  Nostoc,  Dark  cultures,  Photoau- 
lotrophic  growth,  Casamino  acids,  Tolypothrix 
tenuis,  Chlorogloea  fritschii,  Culindrotheca 
fusiformis,  Rhodospirillum  rubrum. 

Blue-green  algae  occur  in  the  coralloid  roots  of  a 
number  of  cycads.  Pure  cultures  of  endophytic 
blue-green  algae  from  cycads  became  available  as 
a  result  of  a  simple  micromanipulation  technique. 
One  of  these  isolates,  Nostoc,  was  examined  to 
determine  its  heterotrophic  potentialities.  An  ax- 
enic  culture  from  roots  of  Macrozamia  lucida 
grows  heterotrophically  in  complete  darkness  at 
measurable  and  reproducible  rates,  thus  differing 
from  most  blue-green  algae.  Heterotrophic  growth 
was  supported  by  glucose,  fructose,  and  sucrose 
over  the  pH  range  6  to  9.  The  growth  rate  with  glu- 
cose was  increased  if  casamino  acids  were  added; 
heterotrophic  growth  on  glucose  proceeded  under 
both  aerobic  and  anaerobic  conditions.  Cultures 
grown  in  the  dark  were  pigmented.  There  was  no 
significant  difference  in  the  ultrastructure  of 
photoautotrophically  grown  and  dark 
heterotrophically  grown  cells.  When  growing 
within  the  coralloid  roots  of  cycads  it  is 
presumably  growing  heterotrophically  at  the  ex- 
pense of  carbohydrates  within  the  cycad.  This 
unique  symbiotic  system  merits  further  analysis 
using  biochemical  techniques.  The  possibility  of 
dark  heterotrophic  growth  of  blue-green  algae  in 
other  natural  environments  such  as  muds  or  deep 
layers  of  eutrophic  lakes  is  raised.  (Jones- Wiscon- 
sin) 
W72-05458 


SEASONAL  VARIATION  IN  PRIMARY 
PRODUCTIVITY  IN  THREE  TROPICAL 
PONDS, 

Madurai     Univ.     (India).     Dept.     of    Biological 

Sciences. 

Sumitra  Vijayaraghavan. 

Hydrobiologia,  Vol  38,  No  3-4,  p  395-408,  1971.  4 

fig,  4  tab,  24  ref. 

Descriptors:  'Primary  productivity,  'Seasonal, 
'Tropical  regions,  'Ponds,  Temperature, 
Hydrogen  ion  concentration,  Turbidity,  Alkalini- 
ty, Chlorophyll,  Organic  matter,  Light  intensity, 
Respiration,  Weather,  Phytoplankton,  Nutrients. 
Identifiers:  South  India. 

Primary  productivity  studies  in  aquatic  environ- 
ments are  not  only  useful  for  comparing  produc- 
tivity of  different  geographical  regions,  but  are 
also  of  practical  value  in  fish  culture  programs. 
Knowledge  on  primary  production  in  the  tropics  is 
meager  thus  the  seasonal  trend  of  primary 
productton  in  tropical  biotopes,  in  view  of  the 
absence  of  distinct  climatic  changes  throughout 
the  year,  were  investigated  in  three  ponds;  two 
were  permanent  (Othakadai  pond  and  Teppakulam 
tank)  and  the  other  astatic  (Yanamalai  pond).  Pri- 
mary productivity  experiments  were  conducted  by 
the  dark-and-light  bottle  technique.  Water  tem- 
perature, pH,  transparency  were  recorded;  al- 
kalinity, chlorophyll  a,  and  organic  matter  were 
estimated.  Primary  production  in  each  pond 
describes  its  own  pattern;  most  of  the  environmen- 
tal parameters  recorded  show  a  certain  degree  of 
relationship.  In  all  three  ponds,  temperature  and 
chlorophyll  a  showed  a  more  or  less  direct  correla- 
tion to  productivity  values.  Alkalinity  and  produc- 
tivity values  showed  a  positive  correlation  in 
Othakadai  and  Yanamalai  ponds,  while  no  rela- 
tionship between  alkalinity  and  productivity  could 
be  established  in  Teppakulam  tank.  (Jones- 
Wisconsin) 
W72-05460 


OUTFALL  SIMULATION  EXPERIMENT  IN 
LAKE  ONTARIO, 

Department  of  Energy,   Mines  and   Resources, 

Burlington  (Ontario).  Canada  Centre  for  Inland 

Waters;  and  Waterloo  Univ.  (Ontario). 

C.  R.  Murthy,  and  G.  T.  Csanady. 

Water  Research,  Vol  5,  p  813-822,  1971.  8  fig,  3 

ref. 

Descriptors:  'Analytical  techniques,  'Water  pol- 
lution effects,  'Lake  Ontario,  'Effluents,  Simula- 
tion analysis,  Path  of  pollutants,  Great  Lakes, 
Tracers,  Depth,  Density,  Thermocline,  Currents 
(Water),  Dispersion,  Dye  releases,  Profiles, 
Tracking  techniques,  Hypolimnion,  Velocity, 
Methodology. 

Identifiers:  Plume,  Vertical  profiles,  Horizontal 
profiles. 

Many  sewage  outfalls  release  their  load  at  lake 
bottom  some  distance  off  shore.  For  evidence  on 
diffusion  in  the  hypolimnion  an  'Outfall  Simula- 
tion Experiment'  was  conducted.  The  question 
arises  how  effluents,  discharged  at  depth  diffuse, 
when  their  density  equals  lake  water  density,  espe- 
cially when  a  thermocline  is  interposed  between 
the  outfall  and  free  surface.  Evidence  on  current 
structure  in  the  shore  zone  indicates  that  bottom 
currents  under  such  conditions  are  very  slow. 
Rhodamine  B  dye  was  released  in  Lake  Ontario,  in 
water  20  m  deep,  3  m  from  the  bottom,  from  a  10 
m  long  diffuse  pipe  arranged  horizontally.  The  dif- 
ficulties of  maintaining  steady  dye  flow  so  far 
below  the  surface  were  so  great  that  only  a  few 
surveys  were  made  in  1970.  The  observed  dye  con- 
centration profiles  showed  that  vertical  sections 
across  the  dye  plume  were  regular  (somewhat 
similar  to  Gaussian  profiles);  horizontal  distribu- 
tions were,  by  contrast,  many-peaked,  mostly 
very  much  wider  than  comparable  dye  plumes 
near  the  surface,  and,  sometimes  consisted  only  of 
discrete  dye  patches,  hundreds  of  meters  distant. 
These  diffusion  features  may  be  attributed  to  the 
wave-like  character  of  flow  at  low  residual 
velocity.  (Jones-Wisconsin) 
W72-05463 


A  FEASIBILITY  STUDY  USING  CONSERVA- 
TION WEBBING  AS  AN  ARTIFICIAL  SUB- 
STRATE IN  MACROBENTHIC  STUDD3S, 

Virginia  Commonwealth  Univ.,  Richmond.  Dept. 
of  Biology. 

George  M.  Simmons,  Jr.,  and  Avis  Winfield. 
Virginia  Academy  of  Science,  Vol  22,  No  2,  p  52- 
59,  1971.  8  fig,  1  tab,  22  ref.  OWRR  A-013-VA  (2). 

Descriptors:  'Analytical  techniques,  'Benthic  fau- 
na, 'Feasibility  studies,  'On-site  investigations, 
Streams,  Biological  communities,  Aquatic  insects, 
Diptera,  Stoneflies,  Life  history  studies, 
Sampling,  Virginia,  Temperature,  Turbidny,  Den- 
sity, Invertebrates,  Oligochaetes,  Crustaceans. 
Identifiers:  'Artificial  substrate,  'Conservation 
Webbing,  Plecoptera,  Trichoptera,  Ephemerop- 
tera,  Odonata,  North  Anna  River  (Va),  Megalop- 
tera. 

The  community  structure  of  benthic  macroinver- 
tebrates  is  frequently  used  for  evaluating  streams 
that  receive  agricultural,  domestic,  or  industrial 
effluents  since  bottom  organisms  are  ideal  indica- 
tors of  stream  conditions.  Their  restricted  habitat 
preference,  low  mobility,  sufficiently  long  life  cy- 
cles make  them  quickly  and  directly  affected  by 
deteriorating  environmental  influences.  An  artifi- 
cial substrate,  Conservation  Webbing,  was  used  in 
a  feasibility  study  to  ascertain  the  degree  to  which 
the  macrobenthic  species  collected  on  the  sub- 
strate material  mirrored  the  natural  stream  com- 
munity. Four  orders  of  aquatic  insects  were  con- 
sistently found  on  the  substrate.  Two  of  the  order, 
Plecoptera  and  Diptera,  showed  a  statistically  sig- 
nificant increase  in  numbers  with  increasing  time. 
Conservation  Webbing  collected  63%  of  the  fauna 
known  to  occur  in  the  stream,  therefore  the  data 
from  the  substrate  cannot  be  interpreted  as 
representative  of  the  natural  community.  How- 
ever, the  substrate  is  ideally  suited  for  life  history 
studies  of  certain  bottom  fauna,  since  the  sub- 
strate collects  certain  species  which  were  either 
not  as  abundant  in  ordinary  routine  sampling  or 
missed  completely.  The  Chironomidae  are  readily 
collected.  (Jones-Wisconsin) 
W72-05464 


AN  ECOLOGICAL  STUDY  OF  A  POOL  SUB- 
JECT TO  VARYING  SALINITY  (SWANPOOL, 
FALMOUTH), 

Bristol  Univ.  (England).  Dept.  of  Zoology. 
R.  S.  K.  Barnes,  A.  E.  Dorey,  and  Colin  Little. 
Journal  of  Animal  Ecology,  Vol  40,  No  3,  p  709- 
734,  1971.  3  fig,  13  tab,  43  ref. 

Descriptors:  'Brackish  water,  'Lagoons,  'Salini- 
ty, 'Ecology,  Aquatic  animals,  Aquatic  plants, 
Topography,  Sea  water,  Rooted  aquatic  plants, 
Habitats,  Benthos,  Zooplankton,  Invertebrates, 
Copepods,  Marshes,  Fresh  water,  Hydrography, 
Annelids,  Mollusks,  Crustaceans,  Insects, 
Streams,  Fish,  Springs,  Swamps,  Oligochaetes, 
Diptera. 

Identifiers:  'Swanpool  (England),  Reeds,  Coleop- 
tera,  Pools,  Ectopracta,  Mixo-oligohaline  waters, 
Platyhelminthes. 

Swanpool,  Falmouth,  Cornwall,  England,  a  mixo- 
oligohaline  lagoon,  with  a  functional  two-way  con- 
nection with  the  sea,  experiences  periodic  influxes 
of  seawater.  The  fauna  and  flora  of  its  freshwater 
inflow  systems  with  associated  marshes,  of  the 
pool  itself,  and  of  its  outlet  system,  together  with 
the  transitional  zones  between  these  regions,  are 
described.  The  pool  contains  a  comparative  pauci- 
ty of  permanent  fauna  species  with  the  occasional 
influx  of  elements  otherwise  typical  of  the  inflow 
stream  and  of  the  more  saline  outlet  region;  and  a 
sporadic  abundance  of  different  species  in  dif- 
ferent years,  and  species  associated  with  fresh 
water  habitats,  and  those  tolerant  of  brackish  con- 
ditions. The  sparse,  sporadic  zooplankton  is  of 
freshwater  affinity;  the  pool  is  fringed  by  ap- 
parently mutually  exclusive  beds  of  Scirpus 
maritimus  and  of  Phragmites.  Swanpool  fauna  is 
compared  with  those  of  similar  habitats,  and  it  is 
considered  that  such  environments  may  exhibit  a 
certain   constancy   of  pattern,   although   the   in- 
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dividual  pattern  may  be  composed  of  widely  dif- 
fering units  in  different  examples.  This  pattern  is 
particularly  surprising  in  view  of  the  possibility 
that  these  environments  may  be  extremely  unsta- 
ble faunistically.  (Jones-Wisconsin) 
W72-05466 


A  PHYSICAL-CHEMICAL  STUDY  OF  THE 
FLUSHING  OF  THE  SANTA  BARBARA  BASIN, 

Scripps  Institution  of  Oceanography,  La  Jolla, 

Calif. 

Edward  R.  Sholkovitz,  and  Joris  M.  Gieskes. 

Limnology  and  Oceanography,  Vol  16,  No  3,  p 

479-489,  1971 .  7  fig,  1  tab,  31  ref. 

Descriptors:  *Physicochemical  properties, 
•Translocation,  'California,  'Basins,  *Sea  water, 
Mixing,  Salinity,  Oxygenation,  Hydrography, 
Oceanography,  Depth,  Nutrients,  Seasonal,  Diffu- 
sion, Sediment- water  interfaces,  Mathematical 
models,  Currents  (Water). 

Identifiers:  'Flushing,  'Santa  Barbara  Basin 
(Calif),  Marine  basins,  Upwelling. 

The  first  direct  evidence  of  flushing  of  any 
California  basin  suggests  that  its  oceanography  is 
dynamic  and  that  it  is  capable  of  flushing  on  a 
shorter  time  scale  than  previously  thought. 
Detailed  vertical  profiles  of  salinity,  temperature, 
oxygen,  nitrate,  phosphate,  nitrite,  and  silicate 
have  been  taken  on  six  cruises  over  a  14-month 
period  in  the  Santa  Barbara  basin.  During  a  period 
of  intense  upwelling  (May  1970),  the  temperature, 
oxygen,  and  nitrate  content  of  the  basin  water 
from  the  sill  (475  meters)  to  the  bottom  (580  me- 
ters) showed  significant  changes  from  normal  con- 
ditions; the  oxygen  content  increased;  the  nitrate 
concentration,  which  previously  decreased  mar- 
kedly below  the  sill  due  to  nitrate  reduction, 
showed  little  nitrate  reduction;  and  the  tempera- 
ture decreased  by  0. 14-0.1 9C.  The  results  from  two 
subsequent  cruises  in  June  and  July  1970  kineti- 
cally  follow  the  basin  water  back  to  its  normal  con- 
ditions. After  two  months  the  oxygen  content  had 
almost  returned  to  normal,  while  the  water  tem- 
perature rose  at  a  rate  of  0.02-0.04C  per  month. 
The  data  indicate  that  the  Santa  Barbara  basin  was 
flushed  out  with  seawater  coming  over  the  sill. 
(Jones-Wisconsin) 
W72-05467 


LAKE  KINNERET:  THE  NUTRIENT  CHEMIS- 
TRY OF  THE  SEDIMENTS, 

Kinneret  Limnological  Lab.,  Tiberias  (Israel). 
C.  Serruya. 

Limnology  and  Oceanography,  Vol  16,  No  3,  p 
510-521,  1971.  8  fig,  7  tab,  15  ref. 

Descriptors:  'Trophic  level,  'Lakes,  'Nutrients, 
'Chemical  properties,  'Sediments,  Clays,  Cores, 
Seasonal,  Algae,  Mud-water  interfaces,  Iron, 
Manganese,  Phosphorus,  Nitrogen,  Organic 
matter,  Calcium  carbonate,  Detritus,  Plankton, 
Adsorption,  Eutrophication,  Temperature,  Light 
penetration,  Ammonia,  Phosphates,  Saline  water. 
Identifiers:  'Lake  Kinneret  (Israel),  Bottom 
waters,  River  Jordan  (Israel). 

To  understand  eutrophication  processes  in  Lake 
Kinneret,  Israel,  important  as  a  water  supply,  bot- 
tom deposits  were  studied.  The  bottom  waters 
were  sampled  once  a  week  for  two  years,  mud 
samples  were  obtained  with  a  dredge,  and  cores 
taken.  Since  the  sediments  may  actively  contribute 
to  the  nutrient  supply  causing  winter  algal  bloom, 
the  mud-water  exchanges  were  investigated.  Tem- 
perature was  recorded  with  relation  to  the 
seasons,  coldwater  brought  in  by  the  River  Jordan, 
discharge  of  the  submarine  hot  springs,  and  inter- 
nal waves.  Light  transmission  was  measured.  The 
concentrations  of  iron,  manganese,  phosphorus, 
nitrogen,  organic  carbon,  and  calcium  carbonate  in 
recent  sediments  were  determined  for  the  whole 
lake  and  the  results  discussed  in  the  light  of  the 
chemical  conditions  of  bottom  waters,  the  detrital 
input,  and  the  plankton  composition.  Only  4%  of 
the  total  autotrophic  carbon  is  withdrawn  from  the 


lake  cycle  by  the  sediments.  The  lake  muds  con- 
centrate phosphorus  in  spite  of  the  prevailing 
reducing  conditions,  which  suggests  an  active 
physical  adsorption.  The  specific  clay  surfaces 
could  be  used  as  nutrient  fixers  to  slow  eutrophi- 
cation. (Jones-Wisconsin) 
W72-05469 


AN  ECOLOGICAL  STUDY  OF  THE 
MACROPHYTIC  VEGETATION  OF  THE 
DOODHADHARI  LAKE,  RAIPUR,  M  P,  INDIA, 

Government   Coll.    of    Science,    Raipur   (India). 

Dept.  of  Botany. 

K.  Sankaran  Unni. 

Hydrobiologia,  Vol  38,  No  3-4,  p  479-487,  1971.  4 

fig,  1  tab,  6  ref,  append. 

Descriptors:  'Ecology,  'Aquatic  plants,  Seasonal, 
Depth,  Diurnal,  Light  penetration.  Temperature, 
Lakes,  Stratification,  Light  intensity.  Submerged 
plants,  Floating  plants.  Turbidity,  Rooted  aquatic 
plants. 

Identifiers:  'Doodhadhari  Lake  (India), 
Macrophytes,  Nelumbo  nucifera,  Trapa, 
Nymphaea,  Najas  minor,  Pistia  stratiotes, 
Eichhomia  crassipes. 

Seasonal  changes  in  physicochemical  complexes 
in  Doodhadhari  Lake,  Raipur,  India,  were  studied 
during  1967-68  at  eight  stations  established  at  dif- 
ferent depths;  water  and  air  temperatures  were 
determined  monthly,  morning  and  evening,  and 
light  penetration  and  transparency  measured. 
Thermal  stratification  was  found  to  be  induced  by 
solar  radiation  during  daytime  and  destroyed  by 
nocturnal  cooling  and  mixing  of  the  lake  waters. 
Light  intensities  at  different  strata  were  found  to 
be  reduced  by  plant  growth.  At  0.5  m  depth  and  1 
m  depth  considerable  light  intensity  reduction  was 
found.  The  minimal  light  transmission  to  deeper 
strata  coincides  with  dense  plant  growth.  In  April 
and  in  the  late  rainy  season  (September  to 
November)  the  light  intensity  at  the  1  m  stratum 
was  reduced  to  0.5-0.6%;  this  percentage  becomes 
further  reduced  to  0.0-0.1%  at  shallow  water  sta- 
tions where  thickly  growing  Nelumbo  stands  have 
closely  spread  floating  leaves  from  rooted  plants. 
No  light  could  be  detected  even  at  half  meter 
depth  in  thickly  growing  sudd  communities  con- 
sisting of  Pistia  stratiotes  and  Eichhomia  crassipes 
in  another  part  of  the  lake.  (Jones-Wisconsin) 
W72-05470 


A  MODEL  OF  NUTRJENT-LIMJTED 
PHYTOPLANKTON  GROWTH, 

Washington  Univ.,  Seattle.  Dept.  of  Oceanog- 
raphy; and  Alaska  Univ.,  College.  Inst,  of  Marine 
Science. 

Richard  C.  Dugdale,  and  John  J.  Goering. 
In:  Impingement  of  Man  on  the  Oceans,  p  589-600. 
Donald  W.  Hood,  ed.  Wiley-Inter  Science,  New 
York,  1971.  22  ref. 

Descriptors:  'Sewage  disposal,  'Nutrients, 
'Phytoplankton,  'Marine  microorganisms.  Model 
studies,  Oceans,  Nitrogen,  Phosphorus,  Produc- 
tivity, Coasts,  Absorption,  Organic  matter, 
Biodegradation,  Water  pollution  control,  Diatoms, 
Nitrates,  Nitrites,  Ammonia,  Sewage,  Primary 
production,  Biochemical  oxygen  demand,  Mixing, 
Eutrophication,  Dinoflagellates. 
Identifiers:  'Marine  sewage  outfalls,  Silicon, 
Mineralization. 

There  exists  the  lack  of  a  theoretical  basis  on 
which  the  nutrient-phytoplankton  consequences 
could  be  incorporated  into  sewage  outfall  design. 
Successful  control  of  phytoplankton  growth  in 
coastal  systems  fertilized  with  sewage  nutrients 
requires  a  thorough  understanding  of  the  natural, 
physical,  chemical,  and  biological  features  of 
these  systems.  Organic  matter  production  by  algae 
utilizing  nutrients  resulting  from  oxidation  of  or- 
ganic matter  in  sewage  is  mathematically  modeled; 
the  nutrient-oriented  compartmental  model  may 
be  useful  in  treating  problems  of  effluent  disposal 
containing  nutrients  required  in  algal  growth.  The 


model  is  intended  for  application  under  conditioi 
of  steady  state  or  transient-nutrient  limitation.  TT 
gross  chemical  composition  of  sewage  intende 
for  use  in  controlling  phytoplankton  growth  mu 
be  known  before  any  success  in  regulating  primal 
production  will  be  realized.  The  advantages  resul 
ing  from  processing  sewage  in  the  marine  enviroi 
ment  euphotic  zone  in  a  manner  analogous  l 
freshwater  oxidation  ponds  is  discussed.  An  ii 
terim  approach  might  be  found  in  artificial  pom 
with  seawater  and  sewage  effluent  mixed  to  obtai 
continuous  algal  growth.  This  accomplishmei 
should  lead  to  a  more  controlled  processing  < 
sewage  discharged  to  the  marine  environment  ar 
utilizing  the  nutrients  now  wasted.  (Jones-Wiscoi 
sin) 
W72-05471 


MICROBIOLOGICAL  STUDIES  ON  NITROGE 
FTXATION  IN  AQUATIC  ENVIRONMENTS-I 
ON  THE  DISTRIBUTION  OF  NITROGEN  FD 
ING  BACTERIA  IN  SEA  WATER  REGIONS, 

Kyoto   Univ.  (Japan),   Research  Inst,   for  Foe 
Science;  and  Mie  Prefectural  Univ.,  Tsu  (Japan 
Faculty  of  Fisheries. 
Akira  Kawai,  and  Isao  Sugahara. 

Descriptors:  'Nitrogen  fixation,  'Aquatic  ei 
vironment,  'Nitrogen  fixing  bacteria,  'Sea  wate 
Distribution,  Standing  crop,  Bays,  Surface  water 
Depth,  Dissolved  oxygen.  Chemical  oxygen  d 
mand,  Ammonia,  Nitrites,  Nitrates,  Phosphate 
Chemical  analysis,  Temperature,  Salinity. 
Identifiers:  Maizura  Bay  (Japan),  Kumihama  Be 
(Japan),  East  China  Sea,  Suruga  Bay  (Japan 
Sagami  Bay  (Japan),  Heterotrophic  bacteria. 

The  process  by  which  atmospheric  nitrogen  ente 
into  the  biosphere  is  one  of  the  most  important : 
the  aquatic  nitrogen  cycle.  Distribution  of  nitrogt 
fixing  bacteria  in  Japanese  offshore  waters  w: 
studied.  The  standing  crop  of  the  bacteria  in  inlar 
bays  was  10  to  100  cells/ml,  such  as  Maizuru  B< 
and  Kumihama  Bay  in  Kyoto  Prefecture,  while  tl 
number  was  quite  small  in  offshore  waters  in  Sun 
ga  Bay  and  Sagami  Bay~0  to  800  cells/1.  In  tl 
open  water  of  the  East  China  Sea,  the  slandii 
crop  of  the  nitrogen  fixing  bacteria  was  as  small : 
0  to  400  cells/1;  these  were  detected  mostly  in  tl 
surface  water  above  100  meters,  and  the  bacteri 
number  decreased  rapidly  with  depth  below  1( 
meters.  From  the  data  of  vertical  salinity  distribi 
tion,  water  temperature,  and  bacteria,  there  mi 
be  different  kinds  of  water  masses  at  depths  of  0 1 
100  meters  and  below  100  meters.  Nitrogen  fixii 
bacteria  and  total  heterotrophic  bacteria  in  eac 
water  mass  were  scant  in  offshore  regions  as  cor 
pared  with  those  of  inland  bays.  (Jones-Wisconsi 
W72-05472 


ABCS  OF  CULTURAL  EUTROPHICATION  AN 
ITS  CONTROL:  PART  2-WASTEWATERS, 

Metcalf  and  Eddy,  Inc.,  Boston,  Mass. 

Clair  N.  Sawyer. 

Water  and  Sewage  Works,  p  322-327,  Octotv 

1971.  9  fig,  1  tab,  4  ref. 

Descriptors:  'Eutrophication,  'Water  pollutic 
control,  'Waste  water  (Pollution),  Yirgini 
Nutrients,  Nitrogen,  Phosphorus,  Sewage  e 
fluents,  Sewage  treatment,  Algae.  Water  pollutk 
sources,  Chlorophyta,  Cyanophyta,  Washingto 
Diversion,  Lake  Erie,  Nitrogen  fixation.  Dete 
gents.  Carbon  dioxide,  Alkalinity,  Burnin 
Domestic  wastes.  Industrial  wastes,  Agricultur 
Surface  runoff,  Wisconsin. 
Identifiers:  *Nitrogen:phosphorus  ratio.  Lai 
Waubesa  (Wis),  Occoquan  Reservoir  (Va>.  Madi 
on  (Wis),  Lake  Mendota  (Wis),  Lake  Monoi 
(Wis),  Lake  Kegonsa  (Wis).  Lake  WashingU 
(Wash).  Green  Lake  (Wash). 

Wastewaters  as  a  nutrient  source  becomes  a 
parent  in  the  cultural  eutrophication  problem.  Da 
prior  to  the  advent  of  synthetic  detergents  contai 
ing  phosphates  were  collected  from  Lake  Wa 
besa,  Wisconsin.  Occoquan  Reservoir.  Virgini 
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indicated  a  larger  relative  increase  in  phosphorus, 
as  compared  to  nitrogen  than  that  entering  Lake 
Waubesa,  probably  due  to  the  higher  phosphorus 
content  of  modern  sewages  due  to  phosphate- 
hearing  synthetic  detergents.  Cultural  eutrophica- 
tion  control  depends  upon  limiting  the  input  of 
both  phosphorus  and  nitrogen.  Of  the  major  inor- 
ganic nutrient  sources,  domestic  and  industrial 
wastewaters  are  easiest  to  contain  and  treat  while 
agricultural  sources  are  probably  the  most  difficult 
to  control;  phosphorus  control  alone  may  suffice 
in  some  locations.  Lakes  Waubesa  and  Kegonsa 
(Wisconsin)  and  Lake  Washington  have  recovered 
after  diversion  of  sewage.  The  basic  philosophy  is 
scientifically  correct  that,  if  the  degree  of  cultural 
eutrophication  is  related  to  the  degree  of  fertiliza- 
tion, any  reduction  in  wastewater  quantity  or  in 
equivalent  nutrients  should  reduce  primary 
productivity.  Elimination  of  phosphates  in  deter- 
gents would  be  beneficial  to  the  Great  Lakes; 
removal  of  80%  of  phosphorus  from  wastewaters 
may  or  may  not  be  adequate,  depending  upon  lake 
size  and  detention  time.  (Jones-Wisconsin) 
W72-05473 


OCCURRENCE  AND  DISTRIBUTION  OF 
PHOSPHATE  SOLUBILIZING  BACTERIA  AND 
PHOSPHATASE  IN  MARINE  SEDIMENTS  AT 
PORTO  NOVO, 

Centre  of  Advanced  Study  in  Marine  Biology, 

Porto  Novo  (India). 

K.  Ayyakkannu,  and  D.  Chandramohan. 

Marine  Biology,  Vol  11,  p  201-205,  1971.  4  fig,  2 

tab,  21ref. 

Descriptors:  *Phosphates,  'Bacteria,  'Marine 
bacteria,  'Productivity,  'Sediments,  Oceans, 
Clays,  Sands,  Salinity,  Hydrogen  ion  concentra- 
tion, Estuaries,  Fresh  water,  Organic  matter. 
Identifiers;  'Porto  Novo  (S  India),  'Phosphatase 
activity,  Marine  sediments. 

The  nature  and  activity  of  phosphatase  and  of 
phosphate  solubilizing  bacteria  in  marine  sedi- 
ments of  the  Porto  Novo  region  (South  India)  were 
studied.  A  probability  exists  that  the  phosphatase 
activity  may  regulate  the  phosphate  content  of  the 
sediments,  which,  in  turn  influence  the  phosphate 
level  of  the  overlying  water.  The  various  factors  of 
the  sediments  in  maintaining  phosphate  availabili- 
ty in  the  overlying  water  is  discussed.  The  occur- 
rence and  distribution  of  a  special  group  of  bac- 
teria were  studied  and  recognized  in  the  culture 
medium  by  the  clear  solubilization  zones  around 
their  colonies  on  the  third  day  of  incubation,  and 
their  phosphatase  activity  was  investigated. 
Clayey  sediments  contained  more  phosphate  solu- 
bilizing bacteria  and  phosphatase  than  sandy  sedi- 
ments. There  was  a  positive  correlation  between 
the  total  phosphate  content  and  the  phosphatase 
activity.  The  phosphatase  activity  was  recorded  in 
all  samples  collected  from  marine,  estuarine,  and 
freshwater  sediments  irrespective  of  salinity  varia- 
tions. A  direct  relationship  is  seen  between  the 
numbers  of  phosphate  solubilizing  bacteria  and 
phosphatase  activity  in  various  sediments.  (Jones- 
Wisconsin) 
W72-05474 


RELATIONSHIP  BETWEEN  PHOSPHATES 
AND  ALKALINE  PHOSPHATASE  OF 
ANABAENA  FLOS-AQUAE  IN  CONTINUOUS 
CULTURE, 

Queen's    Univ.    Kingston    (Ontario).    Dept.    of 

Chemical  Engineering. 

Derek  H.  Bone. 

Archiv  fur  Mikrobiologie,  Vol  80,  p  147-153,  1971. 

3  tab,  16ref. 

Descriptors:  'Algae,  'Phosphates,  'Enzymes, 
'Cultures,  Nitrates,  Plant  physiology,  Plant 
growth,  Biomass,  Growth  rates,  Light  intensity, 
Carbon  dioxide,  Nitrogen,  Laboratory  tests, 
Cyanophyta,  Cytological  studies. 
Identifiers:  'Alkaline  phosphatase,  'Anabaena 
flos-aquae,  'Continuous  culture,  Chemostats, 
Phosphatase  activity. 


To  define  interrelationships  between  growth  and 
important  physiological  characteristics,  the  con- 
tinuous cultivation  technique  was  applied. 
Anabaena  flos-aquae  was  grown  in  chemostats 
with  phosphate-limiting  growth  and  various  dilu- 
tion rates  to  ascertain  the  influence  of  dilution 
rates,  phosphate  and  nitrate  concentrations  on  the 
yields  and  alkaline  phosphatase  activity  of  the 
alga.  Steady  state  conditions  were  assumed  to 
exist  when  the  dry  weight  enzyme  activities  and 
chemical  analysis  were  constant  for  four  consecu- 
tive days.  The  cell  yields  were  dependent  on  dilu- 
tion rate  and  a  two-fold  increase  obtained  by 
growth  in  the  presence  of  15  millimole  potassium 
nitrate.  Alkaline  phosphatase  activity  varied  20- 
fold,  lowest  activity  with  excess  phosphate  light- 
limited  cells  and  highest  activity  with  cells  grown 
in  the  presence  of  15  millimole  potassium  nitrate. 
There  was  no  correlation  between  hot  water  solu- 
ble phosphate  of  cells  and  alkaline  phosphatase  ac- 
tivity. Increasing  the  intensity  of  light  1.5  fold  did 
not  affect  the  yield  of  the  algal  cultures.  The 
orthophosphate  content  of  cells  from  the 
chemostats,  throughout  these  experiments  was  in 
the  range  of  10-15%  of  the  total  phosphate  input, 
and  orthophosphate  was  never  detected  in  the 
growth  medium.  (Jones-Wisconsin) 
W72-05476 


OXYGEN  REGIME  OF  THE  SEA  OF  AZOV 
AND  OXYGEN  FORMATION  CONDITIONS 
DURING  REGULATED  FLOW  OF  THE  DON 
RIVER  (KISLORODNYY  REZHIM  AZOV- 
SKOGO  MORYA  I  USLOVIYA  YEGO  FOR- 
MDIOVANIYA  V  PERIOD  ZAREGULIROVAN- 
NOGO  STOKA  R.  DON), 

Azovskii  Nauchno-Issledovatelskii  Institut  Ryb- 
nogo  Khozyaistva,  Rostov-na-Donu  (USSR). 
For  primary  bibliographic  entry  see  Field  02K. 
W72-05502 


INFECTIOUS    PANCREATIC     NECROSIS    OF 
SALMONIDS  IN  ONTARIO, 

Guelph  Univ.  (Ontario).  Dept.  of  Microbiology. 
R.  A.  Sonstegard,  and  L.  A.  McDermott. 
Journal    of    the    Fisheries    Research    Board    of 
Canada,  Vol.  28,  No.  9,  p  1250-1351,  September 
1971.  1  tab,5ref. 

Descriptors:      'Freshwater      fish,      'Salmonids, 

'Viruses,    'Isolation,    Brook   trout,    Lake   trout, 

Rainbow   trout,   Fish  diseases,   Fish  hatcheries, 

Bioassay. 

Identifiers:   *IPN  virus,   Splake,  Salvelinus  fon- 

tinalis,   Salvelinus  namaycush,   Salmo  gairdneri, 

Infectious  pancreatic  necrosis,  Canada. 

A  survey  was  made  to  determine  the  prevalence  of 
infectious  pancreatic  necrosis,  caused  by  the  IPN 
virus,  in  the  Ontario  provincial  salmonid  hatchery 
system.  Brook,  rainbow  and  lake  trout  were  ex- 
amined and  the  IPN  virus  isolated  from  brook 
trout  in  two  of  the  six  hatcheries  studied.  No  histo- 
ries of  abnormal  mortalities  suggestive  of  IPN  in- 
fection had  been  reported  at  any  of  the  hatcheries. 
However,  the  virus  caused  40  percent  mortality 
when  inoculated  into  brook  trout  obtained  from  a 
different  source.  (Holoman-Battelle) 
W72-05596 


CADMIUM  POISONING  IN  FUNDULUS 
HETEROCLITUS  (PISCES:  CYPRINODON- 
TDDAE)  AND  OTHER  MARINE  ORGANISMS, 

National  Marine  Water  Quality  Lab.,  West  King- 
ston, R.  I. 
R.  Eisler. 

Journal  of  the  Fisheries  Research  Board  of 
Canada,  Vol  28,  No  9,  p  1225-1234,  September 
1971.  3  fig,  5  tab,  25  ref. 

Descriptors:  'Bioassay,  'Toxicity,  'Fish,  'Marine 
animals,  'Lethal  limit,  Water  quality,  Cadmium 
radioisotopes,  Chemical  wastes,  Absorption, 
Water  temperature,  Copper,  Estuarine  environ- 
ment, Shrimp,  Crabs,  Clams,  Killifishes,  Mussels, 
Minnows,  Salinity,  Heavy  metals. 


Identifiers:  'Cadmium,  Atomic  absorption  spec- 
trophotometry, Fundulus  heteroclitus,  Lethal 
dosage,  Biological  samples,  Tautoga  onitis,  Mum- 
michogs,  Zinc,  Cragnon  septemspinosa,  Pagurus 
longicarpus,  Palaemonetes  vulgaris,  Starfish,  Tau- 
tog,  Asterias  forbesi,  Mya  arenaria,  Green  crab, 
Carcinus  maenus,  Atlantic  oyster  drill,  Urosalpinx 
cinerea,  Eastern  mud  snail,  Nassarius  obsoletus, 
Sand  worm,  Nereis  virens,  Fundulus  majalis, 
Mytilus  edulis,  Sheepshead,  Cyprinodon 
variegatus,  Soft-shell  clam. 

Since  wastes  containing  cadmium  salts  are 
discharged  into  the  oceans  and  may  eventually 
pass  into  humans  via  seafoods,  investigations 
were  made  into  the  effects  of  cadmium  on  marine 
organisms.  Specifically,  the  toxicity  of  cadmium 
chloride  to  mummichogs  (Fundulus  heteroclitus) 
and  other  marine  organisms  was  determined.  Ad- 
ditional tests  were  conducted  on  mummichogs  to 
determine  the  effects  of  salinity  and  temperature 
of  the  medium  on  cadmium  toxicity,  on  posttreat- 
ment  mortality  after  immersion  in  sublethal  con- 
centrations of  cadmium,  and  on  cadmium  residues 
during  and  after  immersion  in  solutions  containing 
various  concentrations  of  cadmium.  In  acute  tox- 
icity bioassays  with  cadmium  chloride  at  20  C  and 
2.0  percent  salinity,  the  concentrations  fatal  to  50 
percent  of  the  organisms  of  various  marine  species 
in  96  hr  ranged  between  0.32  and  55.0  mg/liter  cad- 
mium ion.  The  order  of  sensitivity  was:  sand 
shrimp,  Crangon  septemspinosa  (0.32);  hermit 
crab,  Pagurus  longicarpus  (0.32);  grass  shrimp, 
Palaemonetes  vulgaris  (0.42);  common  starfish, 
Asterias  forbesi  (0.82);  common  soft-shell  clam, 
Mya  arenaria  (2.2);  green  crab,  Carcinus  maenus 
(4.1);  atlantic  oyster  drill,  Urosalpinx  cinerea  (6.6); 
eastern  mud  snail,  Nassarius  obsoletus  (10.5); 
sandworm.  Nereis  virens  (11.0);  striped  killifish, 
Fundulus  majalis  (21.0);  blue  mussel,  Mytilus  edu- 
lis (25.0);  sheepshead  minnow,  Cyprinodon 
variegatus  (50.0);  and  mummichog,  Fundulus 
heteroclitus  (55.0).  Mummichogs  were  more 
susceptible  to  cadmium  exposures  at  20  C  than  at  5 
C  and  at  0.5  percent  salinity  than  at  1.5,  2.5,  or  3.5 
percent.  Additional  studies  with  mummichogs 
clearly  demonstrated  that  96  hr  was  not  sufficient 
to  adequately  evaluate  cadmium  toxicity  to  this 
species.  Mummichog  whole  body  cadmium 
residues  determined  by  atomic  absorption  pro- 
vided a  useful  index  of  cadmium  body  burden 
among  fish  surviving  exposure.  However,  cadmi- 
um residue  data  from  dead  mummichogs  were  of 
limited  worth  owing  to  accumulation  after  death. 
(Holoman-Battelle) 
W72-05599 


DETERMINATION   OF  RESIDUAL  FUEL  OIL 
CONTAMINATION  OF  AQUATIC  ANIMALS, 

Fisheries  Research  Board  of  Canada,  St.  Andrews 

(New  Brunswick).  Biological  Station. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-05606 


EUTROPHICATION  (THE  AGEING  OF 
LAKES),  A  FLORIDA  WATER  QUALITY 
PROBLEM. 

Florida  Dept.  of  Air  and  Water  Pollution  Control, 
Tallahassee. 

1971.  8  P. 

Descriptors:  'Eutrophication,  Nutrients,  'Florida, 
Water  quality,  Waste  water  treatment,  Recharge, 
Groundwater,  Irrigation,  Effluents. 
Identifiers:  Lake  Apopka  (Fla). 

The  causes  and  effects  of  eutrophication  are 
reviewed  briefly  and  means  of  controlling  nutrient 
discharge  into  lakes  are  suggested.  These  fall  into 
two  major  categories-waste  water  treatment  to 
remove  nutrients  and  the  use  of  waste  effluents 
for  irrigation  of  watering  purposes.  (Mortland-Bat- 
teUe) 
W72-05607 
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ALGAL    DISTRIBUTION    IN    SIX    THERMAL 
SPRING  EFFLUENTS, 

Southeast  Missouri  State  Coll.,  Cape  Girardeau. 

Dept.  of  Biology. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-05610 


CHEMICAL  POLLUTION: 

POLYCHLORINATED  BIPHENYLS, 

For  primary  bibliographic  entry  see  Field  05B. 
W72-05613 


POLYCHLORINATED  BIPHENYLS:  TOXICITY 
TO  CERTAIN  PHYTOPLANKTERS, 

State  Univ.  of  New  York,  Stony  Brook.  Marine 

Sciences  Research  Center. 

J.  L.  Mosser,  N.  S.  Fisher,  T.  C.  Teng,  and  C.  F. 

Wurster. 

Science,  Vol  175,  No  4018,  p  191-192,  January  14, 

1972.1  fig,  18ref. 

Descriptors:  *Polychlorinated  biphenyls,  'Algae, 
•Water  pollution  effects,  'Pesticides,  Diatoms, 
Phytoplankton,  Toxicity,  Cultures,  DDT,  Growth 
rates. 

Identifiers:  Thalassiosira  pseudonana, 

Skeletonema  costatum,  Dunaliella  tertiolecta, 
Euglena  gracilis,  Chlamydomanas  reinhardtii. 
Lethal  dosage. 

Polychlorinated  biphenyls  (PCBs)  and  DDT  were 
added  to  cultures  of  five  species  of  unicellular 
algae  to  investigate  their  effects  on  growth  rate. 
The  growth  rates  of  two  centric  diatoms  (Thalas- 
siosira pseudonana  and  Skeletonema  costatum) 
were  reduced  by  PCB  concentrations  as  low  as  25 
ppb  for  the  former  and  10  ppb  for  the  latter.  For 
both  these  species,  PCBs  were  more  toxic  than  the 
equivalent  amount  of  DDT.  By  contrast,  a  marine 
green  algae  (Dunaliella  tertiolecta)  and  two  fresh- 
water algae  (Euglena  gracilis  and  Chlamydomonas 
reinhardtii)  were  not  inhibited  at  these,  or  higher, 
concentrations.  This  sensitivity  paralleled  that  to 
DDT.  (MorUand-Battelle) 
W72-05614 


BIOLOGICAL   DEGRADATION   OF  MINERAL 
OIL  IN  SEA  WATER, 

Koninlijke/Shell-Laboratorium,  Amsterdam 

(Netherlands). 

For  primary  bibliographic  entry  see  Field  05B. 

W72-05616 


A  PREURBANIZATION  RECONNAISSANCE 
STUDY  OF  LAKE  EARL,  DEL  NORTE  COUN- 
TY, CALIFORNIA, 

Geological  Survey,  Menlo  Park,  Calif. 

For  primary  bibliographic  entry  see  Field  02H. 

W72-05646 


AN  INVESTIGATION  OF  PRIMARY  PRODUC- 
TIVITY USING  THE  14C  METHOD  AND  AN 
ANALYSIS  OF  NUTRIENTS  IN  ELEPHANT 
BUTTE  RESERVOIR, 

New  Mexico  State  Univ.,  University  Park.  Water 
Resources  Research  Inst. 
D.  E.  Kidd,  and  G.  V.  Johnson. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-207  351,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Technical  Completion  Report, 
1971,  136  p,  II  fig,  14  tab,  28  ref,  append.  OWRR 
A-021-NMEX(1). 

Descriptors:  'Ecosystems,  'Eutrophication,  'Tur- 
bidity, 'Microorganisms,  'Primary  productivity, 
'Lakes,  New  Mexico,  Water  properties,  Water 
pollution  effects,  Biochemistry,  Carbon 
radioisotopes,  Nitrates,  Phosphates,  Sediment  dis- 
tribution, Light  penetration,  Reservoir  silting, 
Reservoir  stages. 

Identifiers:  'Elephant  Butte  Reservoir  (Nex), 
•Phytoplankton,  Algal  population. 


An  investigation  of  the  phytoplankton  population 
structure,  primarily  productivity  and  the  concen- 
trations of  the  nutrients  nitrate  and  phosphate  was 
conducted  in  Elephant  Butte  Reservoir,  New 
Mexico  during  1970.  Surface,  one,  and  two  meter 
samples  were  obtained  at  weekly  or  biweekly  in- 
tervals at  five  stations  extending  from  the  outlet 
near  the  dam  to  the  inlet  of  the  Reservoir.  This 
transect  represented  a  gradient  of  increasing  sedi- 
ment load  and  decreasing  transparency  from  the 
outlet  to  the  inlet  of  the  reservoir.  Diversity  and 
redundancy  indexes  were  computed  using  counts 
obtained  for  70  phytoplankton  species  identified. 
Significant  correlations  of  diversity  with  tempera- 
ture, productivity,  and  algal  number  were  obtained 
while  diversity  was  negatively  correlated  with 
depth  and  storage.  It  was  apparent  that  the  reser- 
voir consisted  of  a  lower  and  upper  pool,  the  lower 
having  a  lower  silt  load  and  hence  greater  trans- 
parency, lower  numbers  of  phytoplankton,  lower 
primary  productivity  at  the  surface,  lower  concen- 
trations of  nitrate  and  phosphate,  and  generally 
more  stable  conditions.  The  nitrate  concentration 
increased  as  storage  decreased  and  the  phosphate 
concentration  increased  with  temperature.  These 
correlations  along  with  the  high  productivity  dur- 
ing the  warmer  months  when  storage  is  decreasing 
indicate  the  need  for  maintence  of  a  minimum  pool 
size  to  avoid  possible  algal  blooms.  (Creel-New 
Mexico  State) 
W72-05687 


FAUNA    OF    THE    U.S.S.R.,    TRICHOPTERA, 
LARVAE  AND  PUPAE  OF  ANNULffALPIA, 

Akademiya         Nauk         SSSR,  Leningrad. 

Zoologicheskii  Institut. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-05689 


EVAPOTRANSPIRATION  REDUCTION, 

Meteorological  Office,  Poona  (India). 

For  primary  bibliographic  entry  see  Field  03B. 

W72-05700 


PRELIMINARY  SURVEY  OF  HEAT  METAL 
CONTAMINATION  OF  CANADIAN  FRESH- 
WATER FISH, 

Fisheries  Research  Board  of  Canada,  Winnipeg 

(Manitoba).  Freshwater  Inst. 

J.  F.  Uthe,  and  E.  G.  Bligh. 

J  Fish  Res  Bd  Can.  28  (5):  786-788.  1971 . 

Identifiers:      Canadian,      Contamination,      Fish, 

Fresh,  Heavy,  Metal,  Survey. 

The  concentrations  of  13  toxic  elements  in  dressed 
fish  from  a  nonindustrialized  and  heavily  industri- 
alized freshwater  area  were  measured.  With  the 
exception  of  Hg,  in  no  instance  did  levels  exceed 
limits  set  by  regulatory  agents  for  Pb,  As,  Cu,  and 
Zn.  Indeed  in  the  majority  of  instances  the  levels 
from  the  industrialized  area  did  not  differ  signifi- 
cantly from  those  of  the  nonindustrialized  area.- 
Copyright  1971 ,  Biological  Abstracts,  Inc. 
W72-05712 


FREQUENCY    OF    ANIMAL    BOTULISM    OF 
WATER  ORIGIN  IN  SENEGAL,  (IN  FRENCH), 

Institut  d'Elevage  et  de  Medecine  Veterinaire  des 

Pays  Tropicaux,  Fort-Lamy  (Chad). 

M.  P.  Doutre. 

Rev  Elevage  Med  Vet  Pays  Trop.  22  (1):  29-31. 

1969.  (English  summary). 

Identifiers:  Animal,  Botulism,  Cow,  Frequency, 

Horse,  Mammal,  Origin,  Senegal,  Sheep. 

Three  cases  of  animal  botulism  (cows,  horses, 
sheep)  caused  by  drinking  of  water  from  wells 
contaminated  by  corpses  of  small  mammals  are  re- 
ported. A  hypothesis  concerning  the  origin  of  the 
outbreak  observed  since  1959  is  expressed. --Copy- 
right 1971,  Biological  Abstracts,  Inc. 
W72-05715 


STUDDXS  ON  THE  OPEN  ATR  BIOLOGY  01 
SALMONELLAE  IN  THE  REGION  OF  TH1 
WESER-LEINE  RIVERS  1964-67, 

Niedersaechsiches      Landesmuseum      Hannove 

(West  Germany). 

U .  Luttmann. 

Gesundheitsw  Desinfek.  59(12):  180-186.  1967. 

Identifiers:    Air,    Biology,    Bird,    Leine,    Open 

Rivers,     Salmonella-Paratyphi,     Salmonella-Ty 

phimurium,  Salmonellae,  Weser. 

The  desirability  of  admitting  the  strongly  pollute* 
waters  of  the  river  Leine  in  Germany  to  the  water 
of  Steinhuder  Lake  due  to  a  connection  of  the 
bodies  by  a  canal  and  dam  (which  could  be  openei 
when  the  cities  and  countryside  along  the  Leu* 
were  threatened  by  high  water)  was  discussed.  Sal 
monellae  populations  in  the  river  and  in  the  lak 
were  studied  to  establish  the  ability  of  each  to  pu 
rif y  itself.  The  ability  of  the  Leine  to  purify  itsel 
of  contamination  was  relatively  poor,  while  thi 
Steinhuder  Lake,  by  itself,  can  get  rid  of  salmonel 
lae  deposited  by  migratory  birds.  The  canal  couli 
be  built  and  it  could  then  be  determined  whethe 
the  ecology  of  the  lake  would  suffer  by  the  inflov 
of  Leine  water.  The  salmonellae  of  most  concen 
are  Salmonella  paratyphi  B  and  S.  typhimurium- 
Copyright  1971 ,  Biological  Abstracts,  Inc. 
W72-05802 


AGRICULTURAL     RUNOFF     -     A     BIBLIOG 
RAPHY. 

Office  of  Water  Resources  Research,  Washington 

D.C.    Water    Resources    Scientific    Informatioi 

Center. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-05840 

5D.  Waste  Treatment  Processes 


WET      WASTE     DISPOSAL     METHOD,     AP 
PARATUS  AND  COMPONENTS, 

General    Incinerators    of    California,    Inc.,    Sai 

Diego. 

R.  B.  Burden,  Jr.,  and  E.  J.  O'Gieblyn. 

U.S.  Patent  No.  3,491,708,  7  p,  4  fig,  9  ref.  Officia 

Gazette  Vol  870,  No.  4,  p.  1 150,  January  27,  1970. 

Descriptors:  'Patents.  'Sewage  sludge,  *Sewag( 
disposal,  'Drying,  Separation  techniques,  'Solic 
wastes,  Waste  treatment,  Burning,  'Incineration 
Pollution  abatement. 
Identifiers:  Rotary  dryers,  'Wet  wastes. 

A  rotary  dryer  predries  wet  waste.  The  dryer  in 
eludes  a  circular  horizontal  conveyor  table  whict 
rotates  at  slow  speed  on  a  central  shaft  and  an  an 
nular  gas  chamber  which  is  mounted  over  an  outei 
peripheral  portion  of  the  table  so  that  the  table 
forms  the  bottom  wall  of  the  chamber.  Plow 
devices  slowly  stir  the  material  as  it  moves  tc 
promote  drying.  After  the  furnace  gases  pass 
through  the  gas  chamber,  they  are  led  into  a  ga; 
scrubber  and  then  to  an  afterburner,  after  which 
they  are  discharged  to  the  atmosphere.  The  systerr 
destroys  wet  wastes  such  as  sewage  sludge,  gar 
bage,  wood  chips,  paper,  and  general  refuse.  (Sin 
ha-OEIS) 
W72-05295 


METHOD  AND  APPARATUS  FOR  SEPARAT 
ING  WATER  AND  OIL, 

Standard  Oil  Co.  of  Indiana,  Chicago,  HI. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-05297 


MODULAR    UNIT    ASSEMBLY    FOR    MILIT 
-STAGE  FLASH  DISTILLATION, 

American  Machine  and  Foundry  Co.,  New  York. 
For  primary  bibliographic  entry'  see  Field  03A. 
W72-05298 


SEWXRAGE  TREATMENT  PLANT, 

Convert-All,  Inc.  (Assignee). 
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Koulovatos. 

S.  Patent  No.  3,487,937,  3  p,  2  fig,  11  ref.  Vol. 
0,  No.  1,  Official  Gazette  p.  140,  January  6, 
70. 

:scriptors:       'Patents,       Sewage      treatment, 
•omestic    wastes,    Water   pollution   treatment, 
.eration,  •Chlorination,  Sewage  disposal,  Waste 
iter  disposal,  'Waste  water  treatment. 
:ntifiers:  'Ultra-violet  treatment. 

domestic  sewage  treatment  plant  consists  of 
jr  sections  arranged  in  series  to  receive  sewage, 
e  first  and  third  sections  consist  of  settling 
iks.  Means  are  provided  to  aerate  the  contents 
the  second  section  and  to  deliver  sludge.  Means 
•chlorination  (tablets)  and  ultra-violet  treatment 
•  included.  (Sinha-OEIS) 
72-05301 


WAGE  TREATMENT  PROCESS, 

1C  Corp.,  San  Jose,  Calif.  (Assignee). 

W.Reid. 

S.  Patent  No.  3,623,977,  7  p,  2  fig,  6  ref.  Official 

izette,  Vol.  892,  No.  5,  p.  1799,  November  30, 

71. 

scriptors:  'Patents,  Sewage  treatment,  'Oxida- 
n,  'Aeration,  Separation  techniques,  'Waste 
iter  treatment.  Pollution  abatement,  Biochemi- 
I  oxygen  demand. 

nultaneous  comminution  and  oxidation  of  waste 
spended  in  an  aqueous  medium  is  achieved 
lile  the  waste  is  held  under  flow  equalizing  and 
)D  equalizing  conditions.  Preheated  aqueous 
iste  is  withdrawn  from  the  oxidizing  zone  for 
livery  to  a  radiant  heating  zone  to  a  temperature 
'el  for  pasteurization  of  the  waste.  In  the  radiant 
ating  zone  the  aqueous  portion  is  vaporized. 
:rt  solids,  gas  mixtures,  and  vapor  are  separate- 
discharged.  (Sinha-OEIS) 
72-05303 


FLUENT  DISPOSING  SYSTEM, 

J.  Munson. 

S.  Patent  No.  3,490,485,  4  p,  3  fig,  9  ref.  Official 
izette  Vol  870  No  3,  p.  836,  January  20,  1970. 

iscriptors:  'Patents,  'Sewage  disposal,  'Waste 
iter  disposal.  Diffusion,  Seawater,  Ocean  cur- 
its.  Pollution  abatement,  Water  pollution  con- 
il, Dispersion,  'Effluents, 
entifiers:  'Ocean  outfalls,  'Outfalls. 

system  for  disposing  sewage  into  the  ocean  or 
y  large  water  body  consists  of  a  long  outfall 
lich  extends  from  a  sewage  processing  plant  into 
:  ocean.  At  the  end  of  the  outfall  orifices 
.charge  the  effluent  into  diffusers  aligned  with 
:  orifices.  The  diffusers  are  spaced  a  predeter- 
ned  distance  from  the  orifices  to  entrain  sea 
iter  with  the  effluent  as  it  is  forced  under  pres- 
re  into  the  diffusers.  Openings  in  the  diffusers 
the  sewage  and  sea  water  intermix  before  en- 
mce  into  the  ocean.  (Sinha-OEIS) 
72-05305 


DRATION  DEVICE  FOR  SEWAGE  PLANTS 
ITH  BIOLOGICAL  PURIFICATION, 

Danjes,  and  A.  Schreiber. 

S.  Patent  No.  3,490,752,  7  p,  1 1  fig,  8  ref.  Offi- 
il  Gazette  Vol  870,  No  3,  p.  903,  January  20, 
70. 

:scriptors:   'Patents,   'Aeration,  Sewage  treat- 
:nt,  Water  purification,  'Biological  treatment. 
Iters,  Air  entrainment.  Bubbles,  'Membranes, 
^aste  water  treatment, 
entifiers:  'Oxygen  enrichment.  Air  bubbles. 

i  apparatus  introduces  fine  air  bubbles  into  the 
wage  and  waste  water  of  a  treatment  plant.  The 
logical  purification  with  air  treatment  is  ef- 
cted  by  impulse-like  connection  and  disconnec- 
<n  from  a  compressed  air  source.  The  apparatus 
s  a  membrane  means  to  separate  it  into  two  see- 
ms. (Sinha-OEIS) 


W72-05306 


METHOD  AND  APPARATUS  FOR  NON- 
-CYCLIC  CONCENTRATION  OF  SOLUTION- 
-SUSPENSION, 

M.  G.  Huntington. 

U.  S.  Patent  No.  3,491 ,021 ,  7  p,  9  fig,  6 ref.  Official 

Gazette  Vol  870  No  3,  p.  960,  January  20, 1970. 

Descriptors:     'Patents,    Separation    techniques, 
Water  purification,  'Filtration,  'Membranes,  'Fil- 
ters, 'Waste  water  treatment. 
Identifiers:  'Ultrafiltration,  Pressurized  filtration. 

Turbid  liquids  are  clarified  in  a  non-cyclic,  con- 
tinuous manner  and  no  filter  cake  accumulates. 
The  apparatus  includes  an  annular  cylindrical 
housing  that  encloses  a  plurality  of  spaced  and  in- 
dividually sealed  concentric  assemblies  which 
carry  membranes  on  laterally  permeable  supports 
between  concentric  cylindrical  pressure  shells. 
The  apparatus  is  oscillated  about  a  longitudinally 
central  axis  by  reciprocating  angular  acceleration 
relative  to  the  inertially  positioned  solution- 
suspension.  This  action  produces  an  alternating 
shearing  force  between  the  fluid  boundary  layer 
and  the  membrane  surface.  (Sinha-OEIS) 
W72-05307 


LIQUID  WASTES  TREATMENT  METHOD, 

Del-Pak  Media  Corp.  (Assignee). 

J.  O.  Cessna. 

U.S.  Patent  No.  3,623,976,  6  p,  2  fig,  2  tab,  8  ref. 

Official    Gazette,    Vol.    892,    No.    5    p.    1798, 

November  30,  1971. 

Descriptors:  'Patents,  'Liquid  wastes,  'Biological 
treatment,  'Filters,  Waste  water,  'Waste  water 
treatment,  Filtration,  Pollution  abatement. 
Identifiers:  'Biological  filters. 

A  biological  filter  is  formed  to  allow  heavy 
biochemical  oxygen  demand  loading  and  a  means 
to  recycle  substantial  quantities  of  aerobic  sludge 
from  a  secondary  clarif ier  for  distribution  over  the 
biological  filter,  without  detaining  the  sludge  for 
aeration,  to  create  an  activated  floe  in  the  filter. 
The  filter  media  is  preferably  an  array  of  elongated 
lathes  formed  to  provide  a  multiplicity  of  horizon- 
tally oriented  surfaces  on  which  activated  floe  will 
form.  (Sinha-OEIS) 
W72-05308 


DISTILLATION  SYSTEM  AND  METHOD, 

For  primary  bibliographic  entry  see  Field  03A. 
W72-05309 


SKIMMER      FOR      SEPARATING      FLOWING 
LIQUIDS  FROM  WATER, 

For  primary  bibliographic  entry  see  Field  05G. 
W72-05310 


DEWATERING  OF  SEWAGE  SLUDGE, 

BSPCorp.,  Brisbane,  Calif.  (Assignee). 

P.  J.  Cardinal,  Jr. 

U.  S.  Patent  No.  3,623,438,  5  p,  1  fig,  9  ref.  Official 

Gazette,  Vol.  892,  No.  5,  p.  1676,  November  30, 

1971. 

Descriptors:  'Patents,  Sewage  sludge,  Sludge 
disposal,  'Incineration,  'Dewatering,  Separation 
techniques,  'Waste  water  treatment,  Sewage 
treatment,  'Tertiary  treatment.  Pollution  abate- 
ment. 
Identifiers:  'Batch  dewatering. 

Excess  liquid  is  removed  from  sewage  sludge 
produced  in  a  tertiary  or  similar  sewage  treating 
plant.  Sludge  is  dewatered  by  centrifugal  action, 
the  dewatered  sludge  is  subsequently  incinerated 
for  disposal  or  selective  reuse.  The  system  in- 
cludes a  batch-type  dewatering  device,  a  collector 
and  a  means  for  feeding  a  continuous  stream  of  de- 
watered  sludge  from  the  collector  into  an  incinera- 
tor. (Sinha-OEIS) 
W72-05311 


SEWAGE  TREATMENT  PROCESS, 

Sonetics,  Inc.  (Assignee). 

O.  R.  Waltrip. 

U.  S.  Patent  No.  3,625,884,  5  p,  2  fig,  2  tab,  4  ref. 

Official    Gazette,    Vol.    893,    No.    1,    p.    254, 

December  7,  1971. 

Descriptors:  'Patents,  'Sewage  treatment,  'Or- 
ganic compounds,  'Ionization,  Filtration,  Separa- 
tion techniques,  Pollution  abatement,  'Waste 
water  treatment. 

Identifiers:  'Audiofrequency  energy,  Selective 
dissociation. 

A  method  and  apparatus  are  described  for  the 
selective  dissociation  of  chemical  compounds  in  a 
medium  containing  such  compounds  in  solution  or 
colloidal  suspension.  By  injecting  audiofrequency 
energy  and  ionizing  the  sewage,  the  contaminants 
and  pollutants  are  rendered  harmless.  (Sinha- 
OEIS) 
W72-05313 


REMOVAL  OF  OIL  FROM  WATER, 

AMF  Co.,  New  York  (Assignee). 

For  primary  bibliographic  entry  see  Field  05G. 

W72-05314 


LIQUID  WASTE  TREATMENT  PROCESS, 

J.  M.  Valdespino. 

U.  S.  Patent  No.  3,625,883,  5  p,  3  fig,  11  ref.  Offi- 
cial Gazette,  Vol.  893,  No.  1,  p.  254,  December  7, 
1971. 

Descriptors:  'Patents,  'Waste  water  treatment, 
'Liquid  wastes,  Sewage  treatment,  Separation 
techniques,  'Chemical  wastes,  Industrial  wastes, 
Chlorination,  Phosphates,  Nitrates,  Filtration, 
Pollution  abatement,  Algae,  Nutrient, 
'Biodegradation,  Water  purification,  'Aerobic 
treatment,  'Oxidation  lagoons. 
Identifiers:  Aerobic  biological  degradation. 

A  method  is  described  for  the  treatment  of  liquid 
waste  from  domestic  and  industrial  sources.  The 
liquid  waste  is  first  fed  to  a  comminutor  for 
chopping  and  mixing  solid  waste  with  the  liquid. 
The  product  is  then  fed  to  a  surging  tank  for 
providing  an  intermittent  flow  into  a  centrifuging 
step.  The  waste  is  centrifuged  through  a  filter 
medium  such  as  sand  or  diatomaceous  earth.  The 
separated  effluent  is  fed  to  an  oxidation  lagoon  for 
aerobic  biological  degradation.  The  generation  of 
algae  may  be  provided  to  remove  phosphates, 
nitrates  and  other  nutrients.  The  effluent  then  is 
fed  to  a  second  centrifuge  filter  to  separate 
remaining  solids  which  are  burned.  Chlorination 
provisions  are  included.  (Sinha-OEIS) 
W72-05315 


OIL  RECLAIM  CURTAIN, 

For  primary  bibliographic  entry  see  Field  05G. 
W72-05317 


WATER  CLARIFIER  AND  SEPARATOR, 

Petrolite  Corp.,  St.  Louis,  Mo.  (Assignee). 

L.  C.  Waterman. 

U.  S.  Patent  No.  3,623,608, 7  p,  3  fig,  1  ref.  Official 

Gazette,  Vol.  892,  No.  5,  p.  1717,  November  30, 

1971. 

Descriptors:  'Patents,  'Oil  wastes,  'Separation 
techniques,  Flotation,  Water  purification,  Waste 
gases.  Water  pollution  treatment,  Pollution  abate- 
ment, Oily  water,  Chemical  wastes,  Liquid 
wastes,  'Waste  water  treatment. 
Identifiers:  'Oil  pollution  abatement,  Gas  flota- 
tion, 'Clarifier. 

Oil-contaminated  water  can  be  treated  to  separate 
the  oil  from  the  water  in  a  clarifier  closed  from  the 
atmosphere.  The  water  is  clarified  by  gas  flotation. 
The  closed  vessel  has  an  upper-inclined  wall  that 
guides  the  oily  wastes  material  to  a  collection 
zone.  (See  also  W72-053 1 9)  (Sinha-OEIS) 
W72-05318 
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CLARIFYING    OIL-CONTAMINATED    WATER 
BY  FLOTATION  IN  A  CLOSED  SYSTEM, 

L.  D.  Waterman. 

U.  S.  Patent  No.  3,625,882,  7  p,  3  fig,  4  ref.  Official 

Gazette,  Vol.  893,  No.   1,  p.  253,  December  7, 

1971. 

Descriptors:  'Patents,  *Oil  wastes,  Separation 
techniques,  'Flotation,  Water  purification,  Waste 
gases,  Water  pollution  treatment.  Pollution  abate- 
ment, Oily  water,  Chemical  wastes,  Liquid 
wastes,  Waste  water  treatment. 
Identifiers:  *Oil  pollution  abatement,  *Gas  flota- 
tion, *Clarifier. 

Oil-contaminated  water  can  be  treated  to  separate 
the  oil  from  the  water  in  a  clarifier  closed  from  the 
atmosphere.  The  water  is  clarified  by  gas  flotation. 
The  enclosed  vessel  is  an  upper-inclined  wall  that 
guides  the  oily  wastes  material  to  a  collection 
zone.  (See  also  W72-05318)  (Sinha-OEIS) 
W72-05319 


MAN     AND     HIS     ENVIRONMENT,     VOL.     3. 
WASTE, 

For  primary  bibliographic  entry  see  Field  05G. 
W72-05385 


FLOATING  BOOM, 

For  primary  bibliographic  entry  see  Field  05G. 
W72-05404 


MEASUREMENTS  OF  THE  INTENSITY  OF 
FLOW  AND  LEVEL  OF  SEWAGE  AND  SEDI- 
MENTATION IN  A  MODERN  SEWAGE  TREAT- 
MENT PLANT, 

Polish  Association  of  Sanitary  Engineering  and 

Technology,  Warsaw. 

Jerzy  Komorek. 

Gaz  Woda  Tech  Sanit.  44  (9):  300-304.  1970.  Illus. 

Identifiers:  Cotton-D,  Fats,  Flow,  Hair,  Intensity, 

Measurements,  Oil,  Plant,  Rags,  Sedimentation, 

Sewage,  Soap,  Treatment. 

These  measurements  meet  with  difficulties  due  to 
the  very  variable  composition  of  sewage  contain- 
ing fats,  soap,  oils,  hair,  rags,  cotton  and  other 
suspensions  showing  a  variable  degree  of  disper- 
sion. Methods  are  presented  for  measuring  the 
level  of  sewage  and  intensity  of  flow,  which  gave 
very  good  results— Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-05408 


TREATMENT  OF  SEWAGE  AND  EVALUATION 
IN  AGRICULTURAL  AREAS  FROM  A  HY- 
GIENIC POINT  OF  VIEW, 

Ernst-Moritz-Arndt  Univ.,  Greifswald  (East  Ger- 
many). Hygiene-Institut. 

H.  Knabe,  M.  Poch,  G.  P.  Schmidt,  S.  Schwarz, 
and  S.  Zunk. 

Z  Gesamte  Hyg  Grenzgeb.  17  (4):  257-261.  1971 
(English  summary). 

Identifiers:  Agricultural,  Animal,  Fat,  Hygienic, 
Oil,  Oxidation,  Point,  Ponds,  Sewage,  Treatment, 
Wastes. 

Starting  from  the  prognostic  development  of  the 
agricultural  areas,  and  particularly  of  the  big 
plants  for  animal  production,  a  critical  assessment 
of  sewage  treatment  and  utilization  from  the  hy- 
gienic point  of  view  is  made.  Plants  for  partial  and 
complete  biological  sewage  treatment,  especially 
the  oxidation  and  stabilization  ponds,  are  of  great 
advantage  for  the  treatment  of  fouled  sewage,  oils 
and  fats,  silo  seepages  and  liquid  manure.  A 
preliminary  biological  treatment  seems  to  be 
necessary  because  special  types  of  parasites  are 
subject  to  a  regular  change  of  host  and  the  sewage 
may  promote  their  spreading.  Spray  irrigation  of 
sewage,  which  is  the  main  form  of  the  utilization 
of  sewage  in  the  agricultural  areas,  is  discussed. 
Suggestions  for  improving  cooperation  between 
hygienists,  experts  in  water  economy,  technicians, 
and  agriculturists,  are  made.— Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-05410 


THE  REMOVAL  OF  DISSOLVED  RADIO-EL- 
EMENTS IN  THE  TREATMENT  OF  WATER 
WITH  FLOCCULATING  AGENTS, 

Institutul  de  Igiena,   Iasi  (Rumania).   Bakteriol. 

Lab.  Kommunalhyg. 

H.  Weissbuch,  A.  Cotrau,  and  P.  Velicescu. 

Z  Gesamte  Hyg  Grenzgeb.  15  (10):  761-763.  1969. 

Illus.  (English  summary). 

Identifiers:  Aluminum,  Cesium,  Contamination, 

De,   Dissolved,   Elements,   Flocculating,   Radio, 

Strontium,  Sulfate,  Treatment. 

The  classical  procedure  of  treating  surface  waters 
by  means  of  aluminum  sulfate  enables  the  isola- 
tion of  soluble  U.  salts  from  surface  waters.  It 
does  not,  however,  influence  the  soluble  content 
of  radio-Sr  and  of  radio-Cs.  When  the  process  of 
decontamination  takes  place  (U)  the  decantation 
period  of  1  hr  is  sufficient  to  achieve  an  effective 
decontamination. -Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-05411 


PROCESS     FOR     THE     CLARIFICATION     OF 
WASTE  EFFLUENTS, 

General    Mills,    Inc.,    Minneapolis,    Minn.    (As- 
signee). 

David  L.  Kieper,  and  Stephen  S.  Treichel. 
U.  S.  Patent  No.  3,498,912,  3  p,  2  tab,  6  ref;  Patent 
Abstracts  Section,  Official  Gazette,  Vol  872,  No 
l.p  270,  March  3,  1970. 

Descriptors:   'Patents,   'Biochemical  oxygen  de- 
mand,    'Industrial    wastes,     Suspended    solids, 
•Waste  water  treatment,  'Sewage  treatment.  Pol- 
lution abatement,  Water  pollution  treatment. 
Identifiers:  Clarification. 

Raw  sewage  or  industrial  effluents  are  treated  with 
a  combination  of  a  cationic  derivative  of  a 
polygalactomannam  gum  and  a  polyvalent  metal 
ion  to  remove  suspended  solids  and  reduce  the 
biological  oxygen  demand  of  the  sewage.  (Sinha- 
OEIS) 
W72-05418 


ELECTRONIC  WATER  PURIFIER, 

Ruffin  Industries,  Inc.  (Assignee). 

For  primary  bibliographic  entry  see  Field  05F. 

W72-05431 


ACTIVATED  SLUDGE  ATP:  EFFECTS  OF  EN- 
VIRONMENTAL STRESS, 

Florida  Univ.,  Gainesville.  Dept.  of  Environmen- 
tal Engineering. 

P.  L.  Brezonik,  and  J.  W.  Patterson. 
Journal   of   the    Sanitary    Engineering   Division, 
American  Society  of  Civil  Engineers,  Vol  97,  No 
SA  6,  p  813-824,  December  1971.  6  fig,  3  tab,  26 
ref. 

Descriptors:  Waste  water  treatment.  Biochemical 
oxygen  demand,  'Biomass,  Indicators,  'Activated 
sludge.  Sludge  treatment.  Cultures,  Enzymes. 
Respiration,  Chemical  oxygen  demand,  Biolu- 
minescence,  Metabolism,  Temperature,  'Heavy 
metals,  'Water  pollution  effects,  Copper,  Indus- 
trial wastes.  Waste  water  treatment,  E.  coli,  Tox- 
ins, Bioindicators. 

Identifiers:  'Adenosine  triphosphate,  Lucif erase, 
Dehydrogenase,  Cyanides,  Nickel,  Mercury, 
Phosphorylation,  Aerobacter  aerogenes. 

Streptococcus  faecalis.  Bacillus  subtilis.  Pseu- 
domonas  fluorescence,  Survival. 

A  study  was  undertaken  to  determine  the  response 
of  sludge  ATP  to  stresses  imposed  on  the  sludge 
environment  and  to  demonstrate  the  utility  of  ATP 
measurements  in  determining  changes  in  sludge 
activity.  It  was  concluded  from  the  experiments 
that  ATP  is  a  specific  measure  of  sludge  activity. 
Under  constant  environmental  conditions,  it  can 
be  used  to  estimate  viable  biomass  in  sludge.  Mea- 
surements of  ATP  under  varying  environmental 
conditions  indicate  that  activated  sludge  is  rela- 
tively insensitive  to  abrupt  temperature  changes 
up  to  about  37  degrees  C  and  that  activated  sludge 


organisms  can  withstand  anoxic  condiuor 
without  loss  in  viability  for  at  least  short  (seven 
hours)  periods  of  time.  The  ATP  content  per  cell  i 
affected  by  substrate  loading.  ATP  is  also  a  sens 
live  and  rapid  indicator  of  toxic  stress  by  heav 
metals  and  industrial  waste  toxicants,  such  as  mei 
cury,  nickel,  copper,  and  cyanide,  in  activate 
sludge,  and  therefore  may  be  useful  as  a  means  c 
monitoring  biomass  in  waste  treatment  plants  coi 
taining  industrial  effluents.  (Jefferis-Battelle) 
W72-05443 


INTEGRATED  APPROACH  TO  PROBLEM  O 
VIRUSES  IN  WATER, 

Federal  Water  Quality  Administration,  Concii 

nati,  Ohio.  Advanced  Waste  Treatment  Researc 

Lab. 

For  primary  bibliographic  entry  see  Field  05F. 

W72-05444 


EFFLUENT  STRUCTURE, 

George  D.  Newton,  Sr. 

U.S.  Patent  No.  3,501,918,  Patent  Abstracts  Sec 
lion.  Official  Gazette,  Vol  872,  No  4  p  109: 
March  24,  1970.  2  p,  4  fig,  3  ref. 

Descriptors:  'Patents,  'Waste  water  treatmenl 
'Stabilization,  Water  levels,  'Liquid  waste! 
Water  pollution  control.  Treatment  facilities,  Pol 
lution  abatement.  Water  quality  control.  Pondi 
Water  purification.  Effluents. 
Identifiers:  'Waste  stabilization  ponds. 

The  structure  for  controlling  water  level  in  a  wast 
stabilization  pond  consists  of  a  vertical  hollo> 
column  with  an  elongated  vertical  opening.  A  gat 
plate  with  a  V-notch  weir  is  mounted  over  th 
opening.  The  water  in  the  pond  flows  through  th 
weir  into  the  column  and  leaves  the  colum 
through  a  drain  pipe.  The  position  of  the  weir  set 
the  water  level  in  the  pond.  The  clarified  water  i 
then  drained  either  into  another  treatment  pond  o 
into  local :  treams  or  rivers.  (Sinha-OEIS) 
W72-05451 


DISTILLATION-CONDENSER     WITH     VERT1 
CALLY  DISALIGNED  TUBES, 

Saline  Water  Conversion  Corp.,  Oradell,  N.J.  (As 

signee). 

For  primary  bibliographic  entry  see  Field  03A. 

W72-05455 


PHYTOPLANKTON  ENERGETICS  IN  t 
SEWAGE-TREATMENT  LAGOON, 

Southern    Illinois    Univ.,    Carbondale.    Dept.   o 

Botany. 

Jacob  Verduin. 

Ecology,  Vol  52,  No  4,  p  626-631,  1971.  5  fig. 

tab,  20  ref.  NSF  GE-2649. 

Descriptors:  'Phytoplankton,  'Metabolism 
'Sewage  treatment,  *5"ewage  lagoons.  Ohio.  Ox 
ygen,  Dissolved  oxygen,  Light,  Diffusivity,  Car 
bon  dioxide,  Light  intensity,  Photosynthesis 
Equations,  Light  penetration.  Algae.  Hydrogei 
ion  concentration. 

Identifiers:  Extinction  coefficient.  Lambert-Bee 
equation,  Eddy  diffusivity,  Deshler  (Ohio). 

Intensive  investigations  wen.  carried  out  fron 
March  21  through  June  10,  1964  of  a  sewage-treat 
ment  lagoon  system  near  Deshler,  Ohio-a  perkx 
critical  for  sewage  ponds  in  the  temperate  zone 
The  ponds  were  well  mixed  vertically,  exhibitee 
daytime  average  eddy  diffusivities  of  about  1  s< 
cm/sec  and  had  a  high  titratable  base.  Low  oxygei 
levels  were  encountered  for  only  a  short  period  11 
the  second  stage  of  the  two-pond  system.  Light  ab 
sorption  averaged  about  90%/m.  The  phytoplank 
ton  communities,  dominated  by  Scenedesmus 
rose  to  50  microliters/1.  Rates  of  carbon  dioxidf 
uptake  in  the  order  of  1  M/cm  per  day  were  oh 
served,  but  oxygen  production  averaged  only  \l'- 
as  high.  A  graph  of  carbon  dioxide  uptake  versui 
light  intensity  revealed  a  curve  closeh  similar  ir 
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ape  to  the  typical  photosynthesis  versus  light 
irve,  but  a  spearate  set  of  data,  based  on  C-14 
itake,  showed  anomalously  high  values  at  sur- 
ce  light  intensities.  Carbon  dioxide  uptake  by  a 
lotosynthetic  metabolic  process  that  does  not 
oduce  oxygen  is  postulated  to  explain  the  im- 
lance  between  carbon  dioxide  and  oxygen 
dgets.  (Jones-Wisconsin) 
72-05459 


COMPUTER-SIMULATION  STUDY  OF 
tEDATOR-PREY  RELATIONSHIPS  IN  A  SEM- 
.E-STAGE  CONTINUOUS-CULTURE 

STEM, 

ater  Pollution  Research  Lab.,  Stevenage  (En- 

ind). 

R.  Curds. 

ater  Research,  Vol  5,  p  793-812,  1971.  1  tab,  15 

,  16ref. 

scriptors:  'Sewage  treatment,  'Computer 
>dels,  'Predation,  'Cultures,  Bacteria,  Microor- 
aisms,  Food  chains.  Nutrients,  Protozoa,  Popu- 
ion,  Dynamics,  Kinetics,  Growth  rate,  Satura- 
n,  Simulation  analysis,  Activated  sludge, 
ithematical  models,  Computer  programs. 
:ntifiers:  'Predator-prey  relationships,  *Con- 
uous  culture  systems,  Population  dynamics, 
trahymena  pyriformis,  Klebsiella  aerogenes, 
emostat,  Dilution  rate. 

velopment  of  a  mathematical  model  for  cilitated 
iiozoa  feeding  on  bacteria  as  the  sole  food 
jply  and  the  use  of  digital  computer  simulation 
hniques  to  analyse  the  stability  of  bacterial  and 
lozoic  ciliate  populations  growing  together  in  a 
gle-stage  continuous-culture  apparatus  is 
scribed.  In  the  simple  food  chain  considered,  it 
s  assumed  that  a  soluble  nutrient  was  continu- 
sly  supplied  to  a  population  of  bacteria  which  in 
n  was  utilized  by  a  population  of  holozoic 
iated  protozoa.  The  population  dynamics  of  this 
idel  system  were  investigated  by  digital  corn- 
ier simulation.  Results  of  an  earlier  experimen- 

study  on  the  ciliate  Tetrahymena  pyriformis 
i  the  bacterium  Klebsiella  aerogenes  were  used 

basis  for  the  simulation  studies.  Limit-cycle 
istable  focal  point)  oscillations  of  the  three 
pulation  variables,  substrate,  bacteria,  and 
ales,  were  generally  observed,  but  at  high  dilu- 
n  rates  steady-state  conditions  were 
ablished.  Steady-state  values  were  approached 
her  via  damping  oscillations  (stable  focal  point) 

via  non-oscillatory  variations  (stable  nodal 
int)  whereby  the  populations  asymptoted  to 
ady-state  values.  Effects  of  the  magnitude  of 
kinetic  constants,  the  maximum  specific 
>wth  rate,  and  the  saturation  coefficient,  of  both 
:dator  and  prey,  were  investigated  by  computer 
mlation.  (Jones-Wisconsin) 
'2-05462 


PARATUS  FOR  BIOLOGICAL  TREATMENT 
RAW  WASTEWATER, 

co  Systems,  Inc.,  Williamsport,  Pa.  (Assignee). 

thoBohnke. 

S.  Patent  No.  3,498,459,  2  p,  3  fig,  2  ref;  Patent 

stracts  Section,  Official  Gazette,  Vol  872,  No 

)  167,  March  3,  1970. 

scriptors:     'Patents,     'Biological     treatment, 
aste  water  treatment,  'Aeration,  Water  purifi- 
ion,    'Anaerobic    digestion,    Pollution    abate- 
nt,  Treatment  facilities.  Water  quality  control, 
ntifiers:  'Clarification  apparatus. 

e  apparatus  consists  of  a  tank  with  a  lower 
imber  serving  as  an  anaerobic  digestion  space 
i  an  upper  chamber  serving  as  an  aerobic  ac- 
tion space.  The  aeration  device  consists  of  a 
or  rotating  at  the  water  surface  in  the  upper 
'mber.  A  conduit  leads  into  the  effective  zone 
a  second  rotor  for  the  supply  of  air.  (Sinha- 
:iS) 
'2-05465 


DISTILLATION  PLANT, 

Department  of  the  Interior,  Washington,  D.C.  (As- 
signee). 

For  primary  bibliographic  entry  see  Field  03A. 
W72-05468 


DESALINATION  APPARATUS  AND  PROCESS, 

McDonnell  Douglas  Corp.,  Santa  Monica,  Calif. 

(Assignee). 

For  primary  bibliographic  entry  see  Field  03A. 

W72-05511 


APPARATUS  AND  PROCESS  FOR  THE  CON- 
TROLLED OSMOTIC  SEPARATION  OF 
WATER  FROM  SEA  WATER, 

For  primary  bibliographic  entry  see  Field  03A. 
W72-05512 


LOW  PRESSURE  DEGASSING  OF  FEED 
WATER  IN  MULTI-STATE  FLASH  EVAPORA- 
TORS, 

Applied  Research  and  Engineering  Ltd.,  Durham 

(England)  (Assignee). 

For  primary  bibliographic  entry  see  Field  03A. 

W72-05513 


FLASH  DISTILLATION  PARTITIONED 

TOWER, 

Weir  Westgarth   Ltd.,   Glasgow  (Scotland)  (As- 
signee). 

For  primary  bibliographic  entry  see  Field  03A. 
W72-05514 


AN      INTEGRAL     APPROACH      TO     URBAN 
WATER  SUPPLY  SYSTEMS, 

Kaiser  Industries  Corp.,  Oakland,  Calif. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-05565 


GAO  LOOKS   AT  THE   WATER   POLLUTION 
PROBLEM, 

General  Accounting  Office,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  06E. 

W72-05567 


THE  MERRIMACK  TAPES, 

Corps  of  Engineers,  New  York.  North  Atlantic 

Div. 

F.  McGowan,  M.  R.  Eigerman,  and  H.  E. 

Schwarz. 

Water  Spectrum,  Vol  3,  No  4,  p  9-18,  Winter  1971- 

72.  3  photo,  3  fig. 

Descriptors:  'Waste  water  treatment,  'Waste 
treatment,  'Water  pollution,  'Water  pollution 
control,  'Planning,  Technology,  Flexibility,  Land 
use,  Water  reuse. 

Identifiers:  'The  Merrimack  River,  'Regional 
wastewater  management  system,  Army  Corps  of 
Engineers,  Alternatives,  Solutions,  Centraliza- 
tion, Decentralization,  Institutional  complexity, 
Urban  and  rural  development,  Renovated  water. 

This  article  represents  comments  by  some  partici- 
pants in  the  Army  Corps  of  Engineers  study  of  al- 
ternative regional  wastewater  management  system 
for  five  of  the  Nation's  largest  metropolitan  areas. 
The  Merrimack  River  is  the  test  case  presented. 
This  river  is  now  gravely  polluted  and  it  has  been 
studied  for  conventional  waste  treatment.  The 
Corps  investigation  of  advanced  technologies 
could  build  on  this  previous  examination  and 
round  out  planning  for  this  region.  Some  of  the 
preliminary  planning  in  the  study  is  described.  The 
study  did  not  presume  to  offer  the  'solution'  but 
offered  alternatives  containing  flexibility.  Some  of 
the  broader  planning  considerations  included:  (1) 
centralization  versus  decentralization  (2)  institu- 
tional complexity  (3)  compatibility  (4)  urban  and 
rural  development  (5)  land  use  planning,  and  (6) 
reuses  of  renovated  water.  The  authors  conclude 
that  wastewater  must  be  regarded  as  a  resource. 


Disposal  without  environmental  damage  is  no 
longer  sufficient.  The  reuse  of  most  of  the  con- 
stituents of  wastewater,  and  imaginative  uses  for 
the  effluent  must  be  actively  pursued.  (Strachan- 
Chicago) 
W72-05577 


EXPERIMENTS  IN  COALESCENCE  BY  FLOW 
THROUGH  FTBROUS  MATS, 

California  Univ.,  Berkeley.  Dept.  of  Chemical  En- 
gineering. 

L.  A.  Spielman,  and  S.  L.  Goren. 
Research  Report.45  p,  12  fig,  4  tab,  9  ref.  OWRR- 
A-034-CAL  (2). 

Descriptors:  'Coalescence,  'Oily  water,  Oil,  Flow 
rates,   Wettability,  Viscosity,  Filtration,   'Waste 
water  treatment,  Filters. 
Identifiers:  Mats,  Coulter  counter. 

A  simple  technique  was  developed  for  preparing 
oil-in-water  suspensions  with  a  wide  range  of 
characteristic  drop  sizes  and  comparatively  nar- 
row drop-size  distributions.  The  technique  was 
used  to  vary  drop  diameter  in  fibrous  mat 
coalescence  experiments.  Using  a  fixed  chemical 
composition,  other  factors  were  independently 
varied  as  follows:  fiber  diameter  (3.5,  60,  12.0 
microns),  flow  velocity  (0.01-1.0  cm/sec),  oil 
viscosity  (44,  464  cp),  and  preferential  wetting.  A 
Coulter  counting  system  was  used  to  determine 
the  droplet  collection  at  steady  state.  Accompany- 
ing pressure  drops  were  also  measured.  Single 
phase  pressure  drops  were  about  30  percent 
smaller  than  predicted  by  theory.  As  predicted  by 
theory,  pressure  drops  were  independent  of  both 
incoming  droplet  size  and  oil  viscosity.  Unusual 
factors  of  the  pressure-drop  vs.  flow  rate  curves 
were  also  as  predicted.  Empirical  equations  for 
aqueous-wetted  and  oil-wetted  mats  were 
developed  by  correlating  a  dimensionless  filter 
coefficient  against  a  dimensionless  adhesion 
group.  (Mortland-BatteUe) 
W72-05600 


MICROBIAL      COMETABOLISM      OF      2,4,5- 
-TRICHLOROPHENOXYACETIC  ACID, 

Bowling  Green  State  Univ.,  Ohio.  Dept.  of  Biolo- 
gy- 

For  primary  bibliographic  entry  see  Field  05B. 
W72-05604 


ANIMAL  WASTE  MANAGEMENT  AND  AS- 
SOCIATED ODOR  CONTROL. 

New  York  State  Coll.  of  Agriculture,  Ithaca. 

Final  Report:  ARS-  USDA,  Cooperative  Agree- 
ment No.  12-14-100-9767  (42),  AWM  71-04,  Sep- 
tember 1 ,  1971 ,  A.T.  Sobel,  editor.  69  p,  40  fig,  24 
tab,  17  ref. 

Descriptors:  'Farm  wastes,  'Poultry,  'Odor,  *D- 
rying,  'Waste  treatment,  'Air  pollution,  Waste 
disposal,  Waste  water  treatment,  Analytical 
techniques,  Gas  chromatography. 

Effects  of  velocity  on  the  drying  characteristics  of 
chicken  manure  were  investigated.  Attempts  were 
made  to  measure  ammonia  by  gas  chromatog- 
raphy. A  rating  method  of  odor  evaluation  was 
adapted  to  manure  handling  and  treatment 
systems.  The  control  of  odor  through  manure 
management  and  the  effectiveness  of  various 
devices  for  undercage  drying  were  investigated. 
(See  also  W72-05681  thru  W72-05685) 
W72-05680 


REMOVAL  OF  WATER  FROM  ANIMAL 
MANURES,  PART  II:  EFFECTS  OF  VELOCITY 
ON  AIR  DRYING, 

Cornell  Univ.,  Ithaca,  N.Y.  Dept.  of  Agricultural 
Engineering. 
A.  T.  Sobel. 

In:  Agricultural  Waste  Management  and  As- 
sociated Odor  Control,  Cornell  University  AWM 
71-04,  September  1,  1971.  10  p,  2  tab,  7  fig,  4  ref. 
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Descriptors:    *Farm   wastes,    'Poultry,   'Drying, 
Waste  storage,  Odor. 
Identifiers:  Air-drying  manure. 

Water  can  be  removed  from  animal  manures  by 
mechanical,  thermal,  and  absorptive  means.  Ther- 
mal removal  was  investigated  by  utilizing  a  thin 
layer  of  unheated  air,  and  a  very  low  or  'static'  air 
velocity.  The  equilibrium  moisture  content  of 
chicken  manure  is  comparable  with  other  agricul- 
tural hygroscopic  materials.  Effects  of  humidity 
on  drying  time  are  significant  but  sample  variation 
has  an  effect  similar  to  a  plus  or  minus  15%  rela- 
tive humidity  change.  Temperature,  configuration 
of  manure,  thickness,  compaction,  velocity  of  air, 
and  the  biological  state  of  the  manure  also  affects 
the  drying  rate.  Exposure  to  drying  on  both  sides 
had  an  effect  on  1/4  in.  thick  manure  samples  for 
velocities  less  than  700  FPM,  but  the  effect  was  in- 
significant for  1/8  in.  samples.  Velocities  greater 
than  800  FPM  did  not  appreciably  reduce  the  dry- 
ing time  from  that  of  the  800  FPM  level.  Drying 
times  for  velocities  800  FPM  or  greater  were  ap- 
proximately 1/3  that  for  'static'  conditions.  The 
time  required  to  remove  the  last  0.9  percent  of 
water  was  approximately  8  hours  at  'static'  condi- 
tions and  5  hours  at  the  higher  velocities.  (See  also 
W72-05680)  (Schmitt-Iowa  State) 
W72-05681 


MEASUREMENT  OF  MANURE  GASES  BY  GAS 
CHROMOTOGRAPHY, 

Illinois  Univ.,  Urbana.  Dept.  of  Agricultural  En- 
gineering. 
D.  L.  Day. 

In:  Agricultural  Waste  Management  and  As- 
sociated Odor  Control,  Cornell  University,  AWM 
71-04,  September  1,  1971.  6  p,  1  fig. 

Descriptors:  *Farm  wastes,  *Gas  chromatog- 
raphy, "Ammonia,  'Carbon  dioxide.  Methane, 
Hydrogen  sulfide. 

Identifiers:  Varian  Aerograph  Model  200  Chro- 
matograph,  Porapak  T,  Porapak  S,  Porapak  Q, 
Porapak  R,  Carle  T.C.  detector. 

A  combination  of  gas  chromatograph  equipment 
was  sought  to  measure  manure  gases,  specifically 
ammonia.  Previous  work  had  used  both  thermal 
conductivity  and  hydrogen  flame  detectors  for 
measuring  methane,  hydrogen  sulfide,  and  carbon 
dioxide.  A  setup  using  silica  gel  and  molecular 
sieve  columns  in  series  was  considered  undesira- 
ble since  the  molecular  sieve  is  suspected  of  per- 
manently retaining  C02,  NH3,  and  H20.  Experi- 
ments were  conducted  with  a  Varian  Aerograph 
Model  200  Chromatograph  with  T.C.  detector  with 
a  1/8  in.  X  8  ft.  of  100-120  Porapak  T  column  and  a 
Carle  T.C.  detector  with  1/8  in.  X  8  ft.  of  50-80 
mesh  Porapak  Q  in  series  with  1/8  in.  X  8  ft.  of  50- 
80  mesh  Porapak  R.  Ultimately  it  was  found  that 
there  was  as  much  C02  in  a  cylinder  marked  as 
123  ppm  NH3  and  the  balance  N2  as  in  a  C02 
cylinder  marked  as  0.49%  C02,  20.8  02,  and 
balance  N2.  This  explained  the  identical  elution 
time  for  the  NH3  and  C02  cylinders.  123  ppm 
NH3  was  below  the  detection  level  for  the  gas 
chromatograph  setups.  NH3  in  the  absence  of  C02 
was  used  in  other  tests.  The  thermal  conductivity 
and  hydrogen  flame  detector  chromatographs 
were  not  very  reliable  for  quantitative  measure- 
ment of  ammonia  in  the  2,000  to  12,000  ppm  con- 
centration range;  the  threshold  level  appears  to  be 
1%  or  higher.  (See  also  W72-05680)  (Schmitt-Iowa 
State) 
W72-05682 


OLFACTORY  MEASUREMENT  OF  ANIMAL 
MANURE  ODOR, 

Cornell  Univ.,  Ithaca,  N.Y.  Dept.  of  Agricultural 
Engineering. 
A.  T.  Sobel. 

In:  Agricultural  Waste  Management  and  As- 
sociated Odor  Control,  Cornell  University,  AWM 
71-04,  September  1,  1971.21  p,  12  fig,  7  tab,  11  ref. 

Descriptors:    *Farm   wastes,    "Poultry,   "Drying, 

"Odor. 

Identifiers:  Air-drying  manure. 


The  gas  chromatograph  can  detect  compounds  to 
10-12g  of  any  material,  but  odorous  compounds 
below  this  level  can  be  readily  detected  by  the 
human  nose.  Consequently,  an  odor  panel  was 
created  and  asked  to  rate  various  manure  samples 
as  to  the  presence  of  odor,  and  the  offensiveness 
of  the  odor.  A  scale  of  0-10  was  used  with  zero 
representing  no  odor  and  10  representing  a  very 
strong  and  offensive  odor.  Samples  included 
manure  that  was  undiluted,  diluted  in  various  pro- 
portions, and  manure  that  was  dried  to  various 
moisture  contents.  The  use  of  a  rating  method 
utilizing  the  human  nose  for  odor  evaluation  pro- 
vides valuable  information  for  comparing  manure 
handling  and  treatment  systems.  Ratings  for  odor 
presence  and  odor  offensiveness  are  very  similar. 
Descriptive  terms  help  in  catagorizing  odors.  Ol- 
factory observation  along  with  visual  observation 
produces  a  different  rating  in  comparison  with  ol- 
factory observation  only.  Visual  observation  may 
introduce  some  bias.  Since  there  is  no  right  answer 
to  an  olfactory  test,  the  test  must  be  set  up  and  run 
under  conditions  such  that  the  results  can  be  used 
for  comparison  only.  (See  also  W72-05680) 
(Schmitt-Iowa  State) 
W72-05683 


CONTROL  OF  ODORS  THROUGH  MANURE 
MANAGEMENT, 

Cornell  Univ.,  Ithaca,  N.Y.  Dept.  of  Agricultural 
Engineering. 

D.  C.  Ludington,  A.  T.  Sobel,  and  B.  Gormel. 
In:    Agricultural    Waste    Management    and    As- 
sociated Odor  Control,  Cornell  University,  AWM 
71-04,  September  1,1971.  17  p,  13  fig,  8  tab,  2  ref. 

Descriptors:    "Farm   wastes,    "Poultry,    "Drying, 

•Odor. 

Identifiers:  Air-drying  manure. 

Attempts  to  mask,  counteract,  or  oxidize  odors 
from  manure  have  been  largely  unsuccessful.  If 
odors  cannot  be  controlled  once  they  have  been 
formed,  an  effort  must  be  made  to  inhibit  the 
production  of  odors.  To  evaluate  the  success  of  ef- 
forts to  control  odors  a  measuring  device  is 
needed.  A  panel  of  humans  rating  odor  presence 
and  offensiveness  from  1  to  10  has  been  found  the 
best  device  for  evaluation.  Experiments  were  con- 
ducted to  check  the  influence  of  moisture  removal 
and  manure  removal  on  the  odor  offensiveness  of 
the  gases  released  from  chicken  manure.  Remov- 
ing moisture  reduced  the  odor  level.  Diluted 
manure  always  produced  the  highest  offensive- 
ness and  undiluted  manure  the  next  highest.  Daily 
scraping  which  did  not  allow  buildup  of  manure 
was  also  a  successful  technique  for  controlling 
odor.  A  manure  management  system  which  either 
removes  the  manure  from  the  building  at  least 
daily  without  manure  buildup  or  removes  moisture 
from  the  manure  will  cause  a  minimum  amount  of 
air  pollution.  (See  also  W72-05680)  (Schmitt-Iowa 
State) 
W72-05684 


UNDER      CAGE      DRYING      OF      POULTRY 
MANURE, 

Cornell  Univ.,  Ithaca,  N.Y.  Dept.  of  Agricultural 
Engineering. 

B.  Gormel,  A.  T.  Sobel,  and  D.  C.  Ludington. 
In:    Agricultural    Waste    Management    and    As- 
sociated Odor  Control,  Cornell  University,  AWM 
71-04,  September  1,  1971.  15  p,  7  fig.  7  tab. 


Descriptors:    "Farm   wastes. 
Waste  disposal.  Odor. 
Identifiers:  Air-drying  manure. 


"Poultry,    "Drying, 


Various  means  to  achieve  drying  of  poultry 
droppings  before  they  could  mat  together  into  a 
solid  mass  were  investigated.  Fins  made  of  dif- 
ferent materials  placed  at  various  angles,  screens, 
and  rotating  pins  were  investigated,  with  air  move- 
ment at  3  to  4  cfm  per  bird.  The  moisture  content 
of  manure  from  caged  layers  was  reduced  to  50% 
by  use  of  metal  fins  below  the  cages.  Fins  at  more 
than  45  deg.  angles  caught  a  low  percentage  of  the 
manure  and  thus,  had  small  effect.  Supplementary 


fins  at  30  deg.  beneath  the  45  deg.  fins  were  t 
self-emptying.  Air  circulation  is  of  great  i 
portance  in  fin  drying  of  poultry  manure.  Vertii 
fins  will  hold  about  46%  of  the  total  manure  wh 
the  fins  are  placed  3/4  in.  apart.  Half-inch  « 
panded  metal  allowed  too  high  a  percentage 
fresh  droppings  to  pass  into  the  pit  to  be  a  signi 
cant  benefit  in  the  drying  process.  Rotating  pi 
reduced  the  moisture  content  to  about  50%  I 
something  stronger  than  the  1  /4  in.  maple  dowe 
3/4  in.  pins  is  needed.  In  these  tests,  drying  to 
place  partially  on  the  devices  such  as  screei 
metal  fins  or  spindles  with  significant  additioi 
drying  of  the  crumbled  manure  occurring  in  t 
chamber  pits  because  the  devices  prevented  t 
formation  of  a  solid  mass  of  droppings  in  the  f 
(See  also  W72-05680)  (Schmitt-Iowa  State) 
W72-05685 


BARRIER  FOR  OIL  SPILT  ON  WATER, 

British  Petroleum  Co.  Ltd.,  London  (Englani 

and  Low  (Gordon)  (Plastics)  Ltd.,  London  (E 

gland)  (Assignees). 

For  primary  bibliographic  entry  see  Field  05G. 

W72-05708 


BARRIER  FOR  OIL  SPILT  ON  WATER, 

The  British  Petroleum  Co.,  Ltd.,  London  (E 

gland)  (Assignee). 

For  primary  bibliographic  entry  see  Field  05G. 

W72-05709 


BARRIER  FOR  OIL  SPILT  ON  WATER, 

British  Petroleum  Co.  Ltd.,  London  (Englani 

and  Low  (Gordon)  (Plastics)  Ltd.,  London  (E 

gland)  (Assignees). 

For  primary  bibliographic  entry  see  Field  05G. 

W72-05710 


FACTORS  AFFECTING  PH  IN  ALKALD 
WASTEWATER  TREATMENT:  U.  CARBC 
DIOXIDE  PRODUCTION, 

Technische      Hogeschool      Twente,      Ensche 
(Netherlands). 
L.  Lijklema. 

Water  Research  5  (4):  123-142.  1971 .  Illus. 
Identifiers:     Activated,     Alkaline.     Carbon.    I 
Dynamics,  Metabolism,  Oxide.  pH.  Productic 
Quotient,    Respiratory,    Sludge,   Thermo.   Tre; 
ment.  Waste  water. 

The  C02  produced  during  biological  oxidation 
wastewater  has  a  pronounced  influence  upon  t 
pH  that  is  attained  in  the  activated  sludge  proce: 
The  quantity  produced  is  proportional  to  the  CC 
(chemical  02  demand)  removed,  its  degree  of  o 
idation  and  the  oxidation  level  of  the  substrate, 
discussion  of  metabolism  is  given  with  empha 
on  the  02  consumption.  A  mass  balance  for  t 
metabolism  of  model  compounds  is  presentt 
This  model  is  based  on  a  thermodynamic  cc 
sideration  of  the  metabolic  process  and  offers 
basis  for  calculation  of  RQ  values.  Expenmem 
evidence  for  the  applicability  of  this  model 
presented.  Experimental  results  for  a  sewage  a 
applied  in  pH  calculations-Copyright  19" 
Biological  Abstracts,  Inc. 
W72-05718 


EXPERIENCE  WITH  A  BACTERIAL  INOC 
LUM  FOR  USE  IN  RESPIROMETRIC  TES" 
FOR  OXYGEN  DEMAND, 

Water  Pollution  Research  Lab..  Stevenage  (E 

gland). 

For  primary  bibliographic  entry  see  Field  05A. 

W72-05719 


BIOLOGICAL  ASPECTS  OF  WASTE  A> 
SEWAGE  COMBINED  TREATMENT  VI 
COMPLETE  MIXING  ACTIVATED  SLUDGE, 

National  Research  Centre.  Cairo  (Egypt)   Wat 

Pollution  Dept. 

Fatma  A.  El-Gohary. 

Water  Research.  5  (3):  103-112.  1971.  nius. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 
Waste  Treatment  Processes — Group  5D 


entifiers:  Activated,  Biological,  Cotton-D,  Fae- 
ries, Meat,  Metal,  Mills,  Mixing,  Packing, 
wage.  Sludge,  Treatment,  Waste,  Wool. 

ic  maximal  industrial  waste/sewage  ratio  which 
n  be  handled  in  a  complete  mixing  activated 
ldge  system,  without  having  a  deleterious  effect 
the  normal  operation  of  the  process  is  con- 
lered.  The  feasibility  of  industrial  waste  treat- 
■nt  without  sewage  additions  using  the  same 
stem  is  considered.  Industrial  wastes  from  ef- 
lents  from  meat-packing,  cotton-mill,  wool,  and 
rtal  factories  were  used.—Copyright  1971, 
ological  Abstracts,  Inc. 
72-05720 


i      INVESTIGATION       INTO       TERTIARY 
tEATMENT  BY  RAPID  FILTRATION, 

rmingham  Univ.  (England).  Dept.  of  Civil  En- 
leering. 

H.  Y.  Tebbutt. 

ater  Research,  5  (3):  81-92. 1971.  Illus. 
.ntifiers:      Anthracite,      Bacteria,      Filtration, 
ipid.  Sand,  Tertiary,  Treatment. 

ie  random  nature  of  suspended  solids  (SS)  con- 
ntrations  in  the  bacteria  bed  effluent  from  final 
ttling  tanks  and  from  tertiary  treatment  units 
ikes  it  almost  impossible  to  comply  with  a  stan- 
rd  with  100%  confidence.  A  more  rational  stan- 
rd  would  be  produced  by  specifying  a  mean  and 
),  e.g.  10  +  3  mg  1-1,  or  by  assessing  quality  on  a 
ily  composite  sample.  For  all  the  media  ex- 
lined  at  a  fixed  depth  of  600  mm,  the  filtration 
e  did  not  affect  the  removal  of  suspended 
itter  over  the  range  100-600  m3  m-2  d-1. 
moval  of  SS  from  Minworth  effluent  ranged 
>m  38-70%  during  the  tests  and  it  appears  that 
:  largest  sand  used  (2.4-4.7  mm)  was  signifi- 
nlly  less  effective  than  the  medium  size  sand 
2-2.4  mm).  Fine  sand  (0.5-1.0  mm)  and  a  dual- 
:dia  bed  offered  no  improvements  in  SS  removal 
er  a  1.0-2.5  mm  anthracite  bed.  Anthracite 
:dia  did  not  appear  to  offer  any  benefits  in  SS 
noval  compared  with  a  similar  grain  size  sand 
d  on  small-scale  units  it  proved  difficult  to 
an.  Laboratory  or  pilot  scale  studied  should  be 
rried  out  for  at  least  12  mo.  on  any  proposed  ter- 
ry treatment  installation.-Copyright  1971, 
logical  Abstracts,  Inc. 
72-05721 


)NTROL   AND   AUTOMATION   IN   WATER- 
ORKS, 

lish  Association  of  Sanitary  Engineering  and 

chnology,  Warsaw. 

r  primary  bibliographic  entry  see  Field  05F. 

72-05729 


ISULTS  OF  INVESTIGATIONS  ON 
ANNING  ONE-  AND  TWO-STEP  FERMEN- 
TION  OF  SEWAGE  DEPOSITS, 

titute  of  Public  Utility  Service,  Godansk  (Po- 

d). 

zy  Jezierski,  and  Aleksandra  Morawska. 

z  Woda  Tech  Sanit.  44  (12):  400-404.  1970. 

:ntifiers:  Deposits,  Fermentation,  Planning,  Po- 

d,  Sediment,  Sewage. 

oad  of  5.2  kg/cu  m/day  of  dry  organic  matter  in 
fermentation  chambers  is  possible.  Increasing 
load  did  not  result  in  a  considerable  decline  in 
degree  of  fermentation.  The  fermentation 
imbers  (in  Poland)  under  study  had  a  double 
Hem  of  mixing.  Pumps  for  pumping  sediment 
1  the  problems  connected  with  the  removal  of 
liment  covering  waters  are  discussed. -Copy- 
lit  1971 ,  Biological  Abstracts,  Inc. 
'2-05730 


CROFAUNA  OF  ACTIVATED  SLUDGE: 
RT  I.  ASSEMBLAGE  OF  MICROFAUNA  IN 
BORATORY  MODELS  OF  ACTIVATED 
UDGE, 

l-Instytut  Gospodarki  Komunalnej,  Pracownia 
drobiol.,  Warsaw  (Poland), 
nryk  Klimowicz. 


Acta  Hydrobiol.  12(4):  357-376.  1970. 
Identifiers:  Activated,  Assemblage,  Ciliata,  Fau- 
na,    Laboratory,     Micro,     Models,     Nematode, 
Rotifer,  Sarcodina,  Sludge. 

Five  separate  experiments  were  carried  out,  dif- 
fering in  the  loadings  of  impurities  contained  in  the 
sewage.  A  markedly  greater  difference  could  be 
observed  in  the  number  of  individuals  of  a  particu- 
lar species  than  in  the  species  assemblage.  At  high 
loadings  the  most  numerous  were  Paramecium 
caudatum,  Vorticella  putrina,  V.  microstoma,  V. 
extensa,  Opercularia  microdiscum  and  O.  coarc- 
tata.  At  medium  loadings  Trachelophyllum  pusil- 
lum;  Cephalodella  gibba,  Amphileptus  claparedei 
and  Litonotus  fasciola  were  observed.  At  low 
loadings  V.  picta,  Zoothamnium  arbuscula,  Z.  sim- 
plex, Coleps  hirtus,  Peranema  trichophorum, 
'  Monostyla  bulla  and  Actinosphaerium  eichorni 
were  noted.  At  varying  loadings,  a  similar  number 
of  individuals  was  presented  by  Vorticella  conval- 
laria,  Aspidisca  costata,  Habrotrocha  bidens,  Ne- 
matodes sp.,  L.  crinitus  and  Urostyla  weissei.— 
Copyright  1971 ,  Biological  Abstracts,  Inc. 
W72-05732 


THE  USE  OF  TTC  FOR  MEASUREMENT  OF 
ENZYMATIC  ACTIVITY  OF  BACTERIA  IN 
THE  OXYGENOUS  DECOMPOSITION  OF  OR- 
GANIC SUBSTANCES, 

Polish  Academy  of  Sciences,  Gdansk.  Inst,  of 

Hydraulic  Research. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-05735 


PAPER  INDUSTRY  WATER  QUALITY  PRO- 
TECTION TECHNOLOGY:  STATUS  AND 
NEEDS, 

National  Council  of  the  Paper  Industry  for  Air  and 
Stream  Improvement,  Inc.,  New  York. 
Isaiah  Gellman,  and  Russell  O.  Blosser. 
Journal  Water  Pollution  Control  Federation,  43 
(7):  1546-1549.  1971. 

Identifiers:  Activated,  Centrifugation,  Filtration, 
Fish,  Industry,  Oxygen,  Paper,  Protection,  Sedi- 
mentation, Shellfish,  Sludge,  Technology. 

Procedures  for  removal  and  disposal  of  settleable 
solids  involving  gravity  sedimentation  and 
thickening,  flotation,  screening,  vacuum  filtration, 
centrifugation,  pressing,  landfill,  and  incineration 
are  reviewed.  Technology  for  removal  of  02-de- 
manding  materials  involves  biological  processes 
from  activated  sludge  treatment  through  non- 
aerated  storage-oxidation  basins.  Techniques  for 
avoiding  adverse  receiving  water  aesthetic  effects 
involve  removal  of  turbidity  through 
physicochemical  and  biological  means,  prevention 
and  destruction  of  taste-  and  odor-producing 
materials,  and  prevention  of  foaming  through  out- 
fall design.  More  recently  technology  for  removal 
of  color  from  chemical  pulping  and  bleaching  has 
received  extensive  development  and  has  found  ap- 
plication. Interference  with  fish  and  shellfish 
resources  is  prevented  by  process  materials  loss 
control,  external  treatment,  and  outfall  placement. 
The  adequacy  of  such  technology  is  reviewed 
from  the  standpoint  of  5  factors  related  to  the  in- 
dustry and  wastewater  treatment  techniques. - 
Copyright  1971 ,  Biological  Abstracts,  Inc. 
W72-05737 


VDJUS  RETENTION  BY  MEMBRANE  FDLTERS, 

University  Coll.,  London  (England). 
J.  E.  Scutt. 

Water  Research,  5  (5):  183-185.  1971 . 
Identifiers:  Filters,  Membrane,  Poliovirus,  Reten- 
tion, Rheo virus.  Virus. 

The  retention  of  poliovirus  type  1  by  membrane 
filters  of  pore  size  0.45  micrometer  decreased  with 
increasing  filtration  rates  for  suspensions  in 
phosphate  buffered  saline.  Reovirus  type  1  was 
completely  retained  at  all  the  rates  examined.  The 
poliovirus  results  suggest  that  membrane  filtration 
may  be  unsatisfactory  as  a  method  for  concentrat- 
ing virus  from  large  volumes  of  water.--Copyright 
1971 ,  Biological  Abstracts,  Inc. 


W72-05739 


COMPREHENSIVE      WATER      AND      SEWER 
PLAN,  1970-1990, 

For  primary  bibliographic  entry  see  Field  06D. 
W72-05794 


COMPREHENSIVE  PLAN  FOR  WATER  AND 
SANITARY  SEWER  SYSTEMS  IN  THE  MIDDLE 
GEORGIA  AREA. 

Briley,  Wild  and  Associates,  Daytona  Beach,  Fla. 
For  primary  bibliographic  entry  see  Field  06D. 
W72-05797 


WATER/SEWER  FUNCTION  PLAN  AND  PRO- 
GRAM-PRELIMINARY. 

Central  Piedmont  Regional  Council  of  Local 
Government,  N.C. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-201  426,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Central  Piedmont  Regional 
Council  of  Local  Governments,  Charlotte,  North 
Carolina,  Function  Plan  and  Program  Series 
Technical  Report  No.  1,  January  1971.  203  p,  20 
fig,  7  tab,  38  ref.  HUD  NCP-135. 

Descriptors:      *Planning,      'Regional     analysis, 

*North  Carolina,  *Water  resources  development, 

*Water  supply,  *Sewerage,  Cities,  Urbanization, 

Grants,      Coordination,      Long-term      planning, 

Drainage    systems,    Water    demand,    Programs, 

Forecasting. 

Identifiers:  'Comprehensive  plan. 

The  water  and  sewer  functional  plan  is  the  first 
component  of  the  comprehensive  regional  plan  of 
the  9-county  Central  Piedmont  Region.  Although 
primarily  agricultural,  the  areas  around  Charlotte 
and  Gastonia  are  undergoing  rapid  urbanization. 
The  water  and  sewer  plan  will  become  a  guide  for 
carrying  out  the  Council's  role  as  a  regional 
clearinghouse  for  review  of  applications  for 
federal  grants  for  water  and  sewer  projects.  It  will 
also  become  the  framework  upon  which  orderly 
development  patterns  can  be  established  for 
water,  sanitary  sewer,  and  storm  sewer  systems. 
An  inventory  is  presented  of  existing  water  and 
sewer  facilities.  Based  upon  the  inventory  data, 
studies  were  made  to  determine  which  facilities 
are  inadequate  now,  and  when  others  are  likely  to 
become  inadequate.  Storm  sewer  systems  have 
not  been  connected  to,  or  combined  with,  sanitary 
sewer  systems.  Only  the  major  urban  areas  have 
storm  sewers  now.  The  long  range  plan  includes 
recommendations  for  storm  sewer  service  in  all 
urban  areas.  The  Council  is  studying  drainage  in 
the  region  and  will  coordinate  its  studies  and 
planning  with  those  of  other  agencies  including  the 
U.S.  Department  of  Agriculture.  Specific  recom- 
mendations are  made  for  providing  and  improving 
water  supply  and  sanitary  sewerage.  (Poertner) 
W72-05799 


REPORT     ON     IMPROVEMENTS     TO     THE 
BOSTON  MAIN  DRAINAGE  SYSTEM,  VOL.  I. 

Camp,  Dresser  and  McKee,  Boston,  Mass. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-05800 


REPORT     ON     IMPROVEMENTS     TO     THE 
BOSTON  MAIN  DRAINAGE  SYSTEM,  VOL.  2. 

Camp,  Dresser  and  McKee,  Boston,  Mass. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-05801 


LANCASTER'S     NEW     WATER-TREATMENT 
PLANT, 

Huth  Engineers  Inc.,  Lancaster,  Pa. 

For  primary  bibliographic  entry  see  Field  05F. 

W72-05803 
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Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5D — Waste  Treatment  Processes 


MAGNESIUM    CARBONATE   -   A   RECYCLED 
COAGULANT, 

Florida  Univ.,  Gainesville.  Dept.  of  Environmen- 
tal Engineering. 

For  primary  bibliographic  entry  see  Field  05F. 
W72-05804 


WATER  QUALITY  AND  TREATMENT:  PAST, 
PRESENT  AND  FUTURE, 

Florida  Univ.,  Gainesville.  Dept.  of  Environmen- 
tal Engineering. 
J.  E.  Singley,  and  A.  P.  Black. 
Journal  of  American  Water  Works  Association, 
Vol  64 ,  No  1 ,  p  6- 1 0  January  1 972 .  6  fig ,  22  ref . 

Descriptors:     *Water     treatment,     Automation, 
Sludge  disposal,  Magnesium  carbonate. 
Identifiers:  'Process  control.  Polymers. 

Water  treatment  history  is  reviewed  and  potential 
processes  and  control  parameter  refinements 
requiring  further  investigation  and  application  are 
cited.  Water  treatment  design  traditionally  has 
been  conservative.  Some  utilities  have  adopted 
polymers  for  use  as  primary  coagulants  and  coagu- 
lant aids,  and  automatic  monitoring  and  process 
control.  Some  have  instituted  individual  research 
programs.  The  time  lag  between  process  develop- 
ment and  plant  adaptation  must  be  decreased. 
Research  considerations  include  process  optimiza- 
tion, development  of  new  control  methods  and 
coagulants,  place  and  extent  of  mixing,  increased 
automation,  development  of  new  filtration  media, 
the  effect  of  trace  minerals  and  organics,  improv- 
ing disinfection,  and  sludge  disposal.  The  utility  of 
recovering  and  recycling  MgC03  at  purification 
facilities  is  discussed.  A  50gpm  pilot  plant  at  Mont- 
gomery, Alabama  is  evaluating  this  recycled 
coagulant  for  effectiveness  in  reducing  color  and 
turbidity.  (Nardozzi-AWWARF) 
W72-05806 


DISPOSAL  OF  ALUM  SLUDGES, 

Clark,  Dietz  and  Associates.  Urbana,  111. 

A.  E.  Albrecht. 

Journal  American  Water  Works  Association,  Vol 

64,  No  l,p  46-52,  January  1972.  3  fig,  3  tab,  14  ref. 

Descriptors:       'Flotation,       Sewage,       *Sludge 
disposal.  Waste  disposal.  Waste  water  treatment. 
Identifiers:   *Alum  recovery.  Vacuum  filtration. 
Disposal  methods.  Alum  sludge.  Softening  waste. 

Present  disposal  methods  for  purification  and  sof- 
tening wastes  are  enumerated.  Four  alum  sludge 
treatment  procedures  were  investigated.  Alum 
sludge  character  includes  insolubility  in  natural  pH 
water,  settleability  but  not  easily  concentrated  or 
dewatered,  and  ability  to  clog  soil  when  disposed 
on  land.  Recycling  of  supernatant  from  the  sedi- 
mentation filter  washwater  is  suggested.  Ad- 
vantages, disadvantages,  and  concentration  con- 
siderations are  provided  for  alum  sludge  treatment 
by  discharging  to  surface  waters  and  sanitary 
sewers,  thickening,  sand  bed  drying,  lagooning. 
filter  pressing,  vacuum  filtration,  centrifugalion, 
and  freeze-thaw  processes.  Laboratory  investiga- 
tions were  conducted  on  alum  recovery,  flotation 
and  vacuum  filtration,  and  the  mixing  of  alum 
sludge  with  raw  sewage.  Acidified  alum  sludge 
was  amenable  to  dewatering  by  flotation  and 
vacuum  filtration.  Pilot-plant  work  is  recom- 
mended on  alum  recovery  and  mixing  of  the  purifi- 
cation waste  with  raw  sewage.  (Nardozzi-AW- 
WARF) 
W72-O5807 


RIDGE      AND      FURROW      LIQUID      WASTE 
DISPOSAL  IN  A  NORTHERN  LATITUDE, 

National  Center  for  Urban  and  Industrial  Health, 

Cincinnati,  Ohio.  Solid  Wastes  Program. 

T.  W.  Bendixen,  R.  D.  Hill,  W.  A.  Schwartz,  and 

G.G.  Robeck. 

Journal    of    the    Sanitary    Engineering   Division, 

American  Society  of  Civil  Engineers.  Vol  94.  No 

SA  l.p  147-157,  February.  1968.  8  fig.  5  tab.  4  ref. 


Descriptors:  'Groundwater,  Sanitary  engineering, 
•Waste      disposal,      'Infiltration,      'Lysimeter, 
'Liquid  wastes,  'Municipal  wastes,  'Water  reuse. 
Trickling  filters. 
Identifiers:  'Pilot-plant  lysimeter,  Westby  (Wis). 

The  operation  and  performance  of  a  municipal 
ridge  and  furrow  liquid  waste  disposal  system  in 
use  since  1959  was  monitored  for  a  year  and  a  half. 
One  hundred  and  fifty  thousand  gallons  a  day  of 
trickling  filter  effluent  are  disposed  into  the  soil 
via  four  1-acre  basins.  A  heavy  stand  of  grass  left 
unharvested  over  the  winter  apparently  con- 
tributes to  successful  operation.  The  changes  in  in- 
filtration rates  and  quality  of  the  infiltrate  with 
season  and  under  various  loading  and  operating 
conditions  are  examined.  Companion  field  and  in- 
door lysimeter  studies  compared  various  design . 
and  operational  factors  that  may  influence  infiltra- 
tion protection  of  ground  water.  (Skogerboe- 
Colorado  State) 
W72-05808 


CONTROL  DEVICES  FOR  ANIMAL  FEEDLOT 
RUNOFF, 

Nebraska  State  Dept.  of  Health,  Lincoln.  Water 

Pollution  Control  Council. 

T.  O'Brien,  and  T.  A.  Filipi. 

In:   Proceedings  of  Animal   Waste   Management 

Conference,    Kansas    City,    Missouri,    February 

1969.  p  18-19,  1  fig,  1  ref. 

Descriptors:  'Farm  wastes,  'Waste  treatment, 
Confinement  pens,  Cattle,  Aerobic  treatment,  Ru- 
noff, Farm  lagoons,  Irrigation,  Waste  disposal. 
Waste  storage,  'Waste  water  treatment,  "Feed 
lots. 
Identifiers:  Anaerobic  lagoons.  Detention  ponds. 

The  confinement  feeding  of  livestock  animals  in 
large  numbers  has  produced  one  of  the  most  per- 
plexing and  complex  problems  ever  faced  by  en- 
gineers, planners,  and  developers,  not  to  mention 
the  livestock  feeder  himself.  The  problem  includes 
solid  waste  disposal,  stream  pollution,  and  air  pol- 
lution. Basically,  it  involves  the  controlling  of 
wastes  from  the  animals  in  the  confined  feeding 
operations.  Several  types  of  control  facilities  are 
possible,  detention  ponds,  anaerobic  lagoons, 
aerobic  lagoons,  and  oxidation  ditches.  A  deten- 
tion pond  is  intended  to  hold  surface  runoff  from 
the  feeding  area  and  has  the  disadvantage  of  col- 
lecting large  amounts  of  water  which  must  be 
disposed  of  within  a  few  days.  Anaerobic  lagoons 
work  best  when  wastes  are  added  at  a  constant 
rate  which  is  difficult  to  maintain  in  a  cattle 
feedlot.  An  aerobic  system  appears  to  be  the  most 
satisfactory  with  wastes  scraped  into  hydraulically 
flushing  gutters  and  emptied  into  variable  aeration 
lagoons  for  treatment.  (See  also  W7 1-02049)  (Dor- 
land-Iowa  State) 
W72-05818 


BIOLOGICAL  METHODS  OF  SLUDGE  DE- 
WATERING. 

Envirogenics  Co..  El  Monte,  Calif. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-207  480,  $3.00  in  paper  copy. 
S0.95  in  microfiche.  Final  Report  to  Environmen- 
tal Protection  Agency  -  Water  Quality  Office,  Au- 
gust 1971,  143  p,  14  fig,  44  tab,  61  ref.  2  append. 
EPA  Program  17070  EVY08/71,  Contract  No.  14- 
12-427. 

Descriptors:  'Sludge  treatment.  'Dewatering. 
'Enzymes,  Filtration,  Oxygen  requirements, 
Amino  acids.  Sewage  bacteria,  'Waste  water 
treatment.  'Biological  treatment,  Microorgan- 
isms. Cultures.  Sewage  treatment. 
Identifiers:  'Sludge  matrix.  Vacuum  filters. 

Improved  dewatering  of  sewage  sludge  has  been 
accomplished  for  the  first  time  by  biological 
means:  namely,  through  the  agency  of  the  enzyme 
lysozyme  acting  under  controlled  conditions.  Im- 
proved dewatering  was  measured  by  a  4  to  8-fold 
increase  in  filtration  rate,  which,  if  extrapolated  to 


plant  scale  operations,  should  result,  in  a  giv 
time  period,  in  a  2  to  3-fold  increase  in  solids  yiel 
thus  achieving  a  significant  cost  saving.  A  numb 
of  other  exo-  and  endo-enzymes  were  also  test 
for  their  effects  on  dewatering,  with  unceru 
results.  Several  microorganisms  were  isolated  tt 
showed  lysis  around  their  colonies  when  they  w« 
grown  on  agar  plates  containing  sludge.  Aitemj 
were  made  to  enhance  this  lytic  property  throu 
the  isolation  of  ultraviolet  resistant  mutants  tt 
exhibited  the  phenomenon  to  an  increased  degn 
Selection  of  matrix-solubilizing  organisms  was  ; 
tempted  by  means  of  enrichment  cultu 
procedures  that  used  an  alkaline  extract  of  slud 
as  the  selective  medium,  which  allows  the  remo\ 
of  filter-clogging  materials  that  would  otherwi 
obscure  the  positive  action  of  sludge  modifyi 
enzymes.  Of  major  significance  is  the  demonsti 
tion  that  the  relative  mild  conditions  of  a  biologu 
process  permit  attacking  the  sludge  dewateri 
process  at  its  source  -  the  matrix  materi 
(Mechalas  -  Envirogenics  Co.) 
W72-05838 


5E.  Ultimate  Disposal  of  Wastes 


EFFLUENT  DISPOSING  SYSTEM, 

For  primary  bibliographic  entry  see  Field  05D. 
W72-05305 


AERATION   DEVICE   FOR   SEWAGE   PLAN 
WITH  BIOLOGICAL  PURIFICATION, 

For  primary  bibliographic  entry  see  Field  05D. 
W72-05306 


OCEAN  DISPOSAL  OF  BARGE-DELIVER1 
LIQUID  AND  SOLID  WASTES  FROM  D 
COASTAL  CITD2S, 

Dillingham     Corp.,     La     Jolla,     Calif.     Appli 

Oceanography  Div. 

D.  D.  Smith,  and  R.  P.  Brown. 

For  sale  by  the  Superintendent  of  Documen 

U.S.  Government  Printing  Office,   Washingtc 

D.C.  20402  Price  SI. 25.  U.  S.  Environmental  Pi 

tection  Agency,  Solid  Waste  Management  Offii 

Publication  SW-19c,  1971 ,  1 19  p.  29  fig,  10  tab,  2 

ref.  5  append.  PH  86-68-203. 

Descriptors:  'Cities,  "Solid  wastes.  "Liqi 
wastes,  'Sludge  disposal,  'Water  quality.  Wa 
pollution  sources.  Sludge,  Marine  plants.  Le; 
aspects.  Aquatic  life.  Monitoring.  Regulatk 
Legislation,  Data  processing,  Research  a 
development. 

Identifiers:  'Oceanic  disposal  practices.  "Mar 
environment,  'Marine  waste  disposal  systeri 
Marine  resources,  Environmental  research. 

A  field  survey  was  made  of  twenty  U.S.  coastal 
ties  to  appraise  the  national  status  of  ocea 
disposal  of  solid  wastes  and  industrial  slud| 
from  ships  and  barges.  The  objectives  were:  (1) 
determine  the  nature  and  magnitude  of  presi 
oceanic  disposal  practices  from  major  U.S.  coas 
cities;  (2)  to  evaluate  what  is  known  regarding  I 
effects  of  these  wastes  on  the  marine  envin 
ment,  and  particularly,  the  biota;  (3)  to  summar 
the  legal  framework  under  which  these  dispo 
operations  are  carried  out;  (4)  to  determine  I 
status  of  regulatory  monitoring  of  these  ope 
tions;  and  (5)  to  identify  those  aspects  of  mar 
disposal  which  are  problem  areas  and  make  I 
propriate  recommendations.  In  order  to  consei 
and  utilize  the  environmental  and  other  resoun 
of  the  sea.  it  is  recommended  that:  (1)  the  Fede 
government  in  conjunction  with  the  coastal  sta 
evaluate  existing  conventions,  treaties,  laws.  2 
regulations  pertaining  to  marine  waste  dispo 
and  adopt  appropriate  legislation  and  regulatk 
to  establish  an  effective  legal  framework;  (2)  i 
Federal  government  establish  uniform  applicat 
and  review  procedures  for  marine  waste  dispo 
permits  and  minimum  standards  for  baseline  s 
veys.  monitoring  procedures,  and  related  d 
management  and  dissemination:  (3)  the  Fede 
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overnment  support  and  participate  in  environ- 
mental research  leading  to  effective  functional 
esigns  and  operating  criteria  for  beneficial  or 
endamaging  disposal  of  wastes  into  the  marine 
nvironment  and  to  specifically  probe  those  items 
nown  to  cause  environmental  problems;  (4)  the 
ederal  government  support  engineering  research, 
evelopment,  and  demonstration  of  marine  waste 
isposal  systems.  (Davis-Chicago) 
V72-05555 


[YDROGEOLOGY  OF  SOLID  WASTE 
(ISPOSAL  SITES  IN  NORTHEASTERN  IL- 
INOIS, 

llinois  State  Geological  Survey,  Urbana. 

or  primary  bibliographic  entry  see  Field  05B. 

V72-05564 


OLLUTION    OF    GROUNDWATER    DUE    TO 
HJNICIPAL  DUMPS, 

lepartment  of  Energy,  Mines  and  Resources,  Ot- 

jwa  (Ontario).  Inland  Waters  Branch. 

or  primary  bibliographic  entry  see  Field  05B. 

V72-05651 


IISPOSAL  OF  ALUM  SLUDGES, 

Mark,  Dietz  and  Associates,  Urbana,  111. 

'or  primary  bibliographic  entry  see  Field  05D. 

V72-05807 


UDGE      AND      FURROW      LIQUID      WASTE 
(ISPOSAL  IN  A  NORTHERN  LATITUDE, 

Jalional  Center  for  Urban  and  Industrial  Health, 

Cincinnati,  Ohio.  Solid  Wastes  Program. 

•or  primary  bibliographic  entry  see  Field  05D. 

V72-05808 


CONTROL  DEVICES  FOR  ANIMAL  FEEDLOT 
tUNOFF, 

Nebraska  State  Dept.  of  Health,  Lincoln.  Water 

'ollution  Control  Council. 

:or  primary  bibliographic  entry  see  Field  05D. 

V72-05818 

5F.  Water  Treatment  and 
Quality  Alteration 


•REDICTING  QUALITY  EFFECT  OF  PUMPED 
STORAGE, 

Water  Resources  Engineers,  Inc.,  Walnut  Creek, 

:alif. 

:.  W.Chen,  and  G.T.Orlob. 

Paper,     International     Conference     on     Pumped 

Storage  Development  and  Environmental  Effects, 

Milwaukee,  Wis,  Sept  1971.  21p,  7fig,  2  tab,  13ref. 

Descriptors:  'Ecosystems,  'Ecology,  *Pumped 
storage,  'Water  quality,  'Model  studies, 
Zooplankton,  Biota,  Bacteria,  Benthic  fauna, 
Fish,  Environmental  effects.  Reservoir  storage, 
Nutrients,  Temperature,  Algae,  Hydrologic  data. 
Dissolved  oxygen.  Weather,  Reservoir  operation, 
Water  temperature,  Phytoplankton,  Euthrophica- 
lion. 

Identifiers:  Smith  Mountain  Project  (Va),  Weather 
effect. 

While  much  attention  has  been  paid  to  the 
economic  aspects  of  pumped  storage,  the  environ- 
mental effects,  particularly  the  water  quality 
within  the  reservoir,  have  seldom  been  fully  as- 
sessed. The  pumped  storage  impoundment  is  in- 
variably a  complex  ecosystem  hosting  a  wide  spec- 
trum of  biota-bacteria,  phytoplankton,  zooplank- 
lon,  fish  and  benthic  animals.  Nutrients  from  ru- 
noff can  be  concentrated  and  retained  in  the 
ecosystem  through  algal  assimilation  and  sedimen- 
tation. Accelerated  euthrophication  of  the  en- 
vironment may  result.  A  predictive  technique  has 
been  developed  for  calculating  the  environmental 
changes  and  evaluating  the  alternatives  of  pumped 
storage   operation    that    may   enhance   a   normal 


ecologic  succession  and  forestall  adverse  environ- 
mental problems.  The  model,  applied  to  Smith 
Mountain  Reservoir,  Va,  reveals  that  improved 
water  quality  can  be  achieved  by  modifying  the 
pumping-return  schedule.  (USBR) 
W72-05282 


SEWERAGE  TREATMENT  PLANT, 

Convert-All,  Inc.  (Assignee). 

For  primary  bibliographic  entry  see  Field  05D. 

W72-05301 


FATAL  ARTERIOSCLEROTIC  HEART  DIS- 
EASE, WATER  HARDNESS  AT  HOME,  AND 
SOCIOECONOMIC  CHARACTERISTICS, 

Johns  Hopkins  Univ.,  Hagerstown,  Md.  School  of 

Hygiene  and  Public  Health. 

George  W.  Comstock. 

AmerJ  Epidemiol.  94(1):  1-10.  1971.  Ulus. 

Identifiers:    Arterio,   Disease,   Economic,   Fatal, 

Hardness,     Heart,    Home,     Human,    Maryland, 

Sclerotic,  Socio. 

Several  reports  have  indicated  an  inverse  correla- 
tion between  the  hardness  of  community  water 
supplies  and  deaths  from  arteriosclerotic  and 
degenerative  heart  disease.  This  association  was 
studied  in  detail  in  Washington  County,  Maryland. 
Drinking  water  sources  vary  markedly  in  hard- 
ness, and  a  private  census  in  1963  made  it  possible 
to  match  cases  and  controls  from  the  same  defined 
population  and  to  study  a  number  of 
socioeconomic  characteristics.  During  3  yr,  there 
were  189  deaths  attributed  to  arteriosclerotic  and 
degenerative  heart  disease  among  white  males  45- 
64  yr  who  could  be  identified  in  the  census.  For 
each  case,  2  controls  were  randomly  selected  from 
the  census  lists  and  matched  for  race,  sex  and  year 
of  birth.  Water  samples  were  collected  from  the 
residences  of  cases  and  controls  and  examined  for 
total  hardness.  No  significant  association  of  ar- 
teriosclerotic and  degenerative  heart  disease 
deaths  could  be  found  with  water  hardness. 
Deaths  from  these  causes  were  more  common 
among  persons  of  lower  socioeconomic  status, 
among  cigarette  smokers,  and  among  persons  who 
attended  church  infrequently.  Although  water 
hardness  is  not  likely  to  be  a  real  risk  factor  for 
cardiovascular  disease,  the  role  of  trace  elements 
in  home  drinking  water  supplies  should  be  in- 
vestigated—Copyright 1971,  Biological  Abstracts, 
Inc. 
W72-05407 


TREATMENT  OF  SEWAGE  AND  EVALUATION 
IN  AGRICULTURAL  AREAS  FROM  A  HY- 
GIENIC POINT  OF  VIEW, 

Ernst-Moritz-Arndt  Univ.,  Greifswald  (East  Ger- 
many). Hygiene-Institut. 

For  primary  bibliographic  entry  see  Field  05D. 
W72-05410 


CHARACTERISTICS  OF  E.  COLI  ISOLATED 
FROM  DRINKING  WATER  AND  THEIR  SANI- 
TARY SIGNIFICANCE, 

For  primary  bibliographic  entry  see  Field  05A. 
W72-05413 


HYPERTENSION     AND     DRINKING     WATER 

CONSTITUENTS  IN  COLORADO, 

Oregon  Univ.,  Portland.  Medical  School. 

William  E.  Morton. 

Am  J  Pub  Health.  61  (7):  1371-1378.  1971. 

Identifiers:     Colorado,     Constituents,     Drinking, 

Fertilizer,  Human,  Hypertension,  Nitrate. 

Mortality  and  prevalence  rates  indicated  that  in 
1960  there  existed  on  Colorado's  eastern  plains  a 
rural  region  in  which  the  hypertension  risk  was  sig- 
nificantly higher  than  in  the  rest  of  Colorado, 
urban  or  rural.  This  could  not  be  ascribed  to 
known  variations  in  socioeconomic  factors  or 
availability  of  physicians.  The  pattern  had  not  ex- 
isted in  1950.  A  1960  statewide  study  of  municipal 


water  supplies  showed  that  the  hypertension  pat- 
tern could  not  be  explained  by  water  hardness,  but 
might  be  associated  with  nitrate  concentration. 
Since  the  organic  nitrates  were  associated  with  in- 
creased risk  of  diastolic  hypertension  in  explo- 
sives workers,  there  is  reason  to  suspect  a  causa- 
tive relationship  between  high  nitrate  levels  in 
water  and  Colorado's  emergent  hypertension  pat- 
tern. With  continuing  utilization  of  more  and  more 
intensive  agricultural  methods,  particularly  the  use 
of  water  and  nitrogenous  fertilizers,  nitrate  con- 
centrations in  ground  water  can  be  expected  to  rise 
in  many  regions.  Increased  hypertension  risk  may 
be  one  of  the  ecological  consequences  of  modern 
intensive  agricultural  procedures. -Copyright 
1971,  Biological  Abstracts,  Inc. 
W72-05414 


ELECTRONIC  WATER  PURIFIER, 

Ruffin  Industries,  Inc.  (Assignee). 

A.  A.  Gough. 

U.S.  Patent  No.  3,498,457,  4  p,  11  fig,  6  ref;  Patent 

Abstracts  Section,  Official  Gazette,  Vol.  872,  No. 

l,p.  166,  March  3,  1970. 

Descriptors:  'Patents,  'Water  purification,  'Pota- 
ble water,  Filtration,  Sterilization,  'Water  treat- 
ment, 'Filters. 
Identifiers:  'Drinking  water. 

A  self-contained  water  purifying  assembly  is 
detailed  to  obtain  potable  and  palatable  water  safe 
for  human  consumption.  The  water  is  passed 
through  filtering  devices  for  removal  of  solid  im- 
purities and  irradiated  in  a  germicidal  unit.  The  fil- 
tering devices,  the  germicidal  unit,  a  motor 
operated  pump,  and  electrical  power  components 
are  housed  in  a  single  case.  (Sinha-OEIS) 
W72-05431 


INTEGRATED  APPROACH  TO  PROBLEM  OF 
VIRUSES  IN  WATER, 

Federal  Water  Quality   Administration,   Concin- 

nati,  Ohio.  Advanced  Waste  Treatment  Research 

Lab. 

G.  Berg. 

Journal   of   the    Sanitary    Engineering   Division, 

American  Society  of  Civil  Engineers,  Vol  97,  No 

SA  6,  p  867-881,  December  1971.  10  fig,  4  tab,  18 

ref. 

Descriptors:  'Viruses,  'Epidemiology,  'Viricides, 
'Water  quality,  'Filtration,  'Separation 
techniques,  'Disinfection,  Diseases,  Water  pollu- 
tion effects,  Sewage,  Water  treatment,  Adsorp- 
tion, Water  purification,  Public  health,  Water 
analysis,  Rivers,  Human  diseases,  Oxidation, 
Chlorination,  Ion  exchange,  Electro-osmosis, 
Ozone,  Ultraviolet  radiation,  Flocculation, 
Chlorine,  Lime,  Infection,  Bacteria,  E.  coli. 
Identifiers:  Polio  virus,  Reo  virus,  Echovirus, 
Iodine,  Measles,  Coxsackievirus,  Enteroviruses, 
Adenoviruses,  Ion  exchange  resins,  Survival. 

Since  viruses  in  water  are  a  potential  source  of  in- 
fection and  consequent  disease  in  man,  the  need 
for  improved  methods  of  dealing  with  them  is 
reviewed.  Present  methods  for  separating  viruses 
from  waters  of  various  qualities  are  inadquate  and 
need  to  be  developed  to  separate  small  quantities 
of  viruses  from  large  quantities  of  water.  Results 
obtained  with  several  methods  (ion  exchange,  cel- 
lulose nitrate  membrane  filter,  ultrafiltration,  elec- 
troosmosis)  demonstrate  the  potential  and  short- 
comings of  presently  available  techniques.  Review 
of  processes  for  removing  viruses  during  waste 
treatment  and  of  disinfection  of  wastes  shows  that 
these  methods  also  need  to  be  improved.  To  cope 
with  the  present  situation  regarding  viruses, 
research  in  the  areas  discussed  (which  viruses  are 
important,  methods  of  detection  and  identifica- 
tion, removal  during  treatment,  and  terminal  disin- 
fection) should  be  directed  at  an  integrated  ap- 
proach. (Jefferis-Battelle) 
W72-05444 
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ULTRATHIN  MEMBRANES  FOR  REVERSE  OS- 
MOSIS WATER  DESALINATION, 

North  Star  Research  and  Development  Inst.,  Min- 
neapolis, Minn. 

For  primary  bibliographic  entry  see  Field  03A. 
W72-05450 


MERCURY  IN  DRINKING-WATER  SUPPLIES, 

Environmental  Protection  Agency,  Washington, 

D.C.  Office  of  Water  Data. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-05491 


IMPROVED  RESINS  FOR  THE  REMOVAL  OF 
BORON  FROM  SALINE  WATER -EXPLORA- 
TORY STUDY, 

Dow  Chemical  Co.,  Walnut  Creek,  Calif. 
For  primary  bibliographic  entry  see  Field  03 A. 

W72-05677 


CONTROL    AND    AUTOMATION    IN   WATER- 
-WORKS, 

Polish  Association  of  Sanitary  Engineering  and 

Technology,  Warsaw. 

Henryk  Janczewski. 

Gaz  Woda  Tech  Sanit.  44  (12):  390-393.  1970. 

Identifiers:  Automation,  Control,  Water  works. 

Methods  of  planning  control  and  automation  in 
water-works  are  given.  Most  water-works  now 
control  such  indices  as  pressure,  flow  and  water 
level.  Actual  possibilities  for  control  however,  are 
much  greater.  Special  attention  should  be  given  to 
water  pressure,  a  problem  already  solved  in  many 
countries.  Remote  control  of  various  equipment 
cannot  be  recognized  as  automation,  nor  can  infor- 
mation disseminations  by  means  of  tele-equip- 
ment. On  the  basis  of  present  experience  such 
mechanical  and  chemical  processes  as  rinsing  fil- 
ters, determining  Fe  and  Mn  content,  as  well  as 
content  of  certain  other  components  can  be  made 
automatic.  Broader  application  of  automation  will 
be  possible  only  after  water  treatment  and  dis- 
tribution are  automatic. --Copyright  1971,  Biologi- 
cal Abstracts,  Inc. 
W72-05729 


VIRUS  RETENTION  BY  MEMBRANE  FILTERS, 

University  Coll.,  London  (England). 

For  primary  bibliographic  entry  see  Field  05D. 

W72-05739 


COMPREHENSIVE      WATER      AND      SEWER 
PLAN,  1970-1990, 

For  primary  bibliographic  entry  see  Field  06D. 
W72-05794 


COMPREHENSIVE  PLAN  FOR  WATER  AND 
SANITARY  SEWER  SYSTEMS  IN  THE  MIDDLE 
GEORGIA  AREA. 

Briley,  Wild  and  Associates,  Daytona  Beach,  Fla. 
For  primary  bibliographic  entry  see  Field  06D. 

W72-05797 


WATER/SEWER  FUNCTION  PLAN  AND  PRO- 
GRAM-PRELIMINARY. 

Central    Piedmont    Regional    Council    of    Local 

Government,  N.C. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-05799 


LANCASTER'S  NEW  WATER-TREATMENT 
PLANT, 

Huth  Engineers  Inc.,  Lancaster,  Pa. 

C.  E.  Levis,  and  W.  B.  Smith. 

Journal  American  Water  Works  Association,  Vol 

64,  No  1 ,  p  25-28,  January  1972. 

Descriptors:  *Water  treatment,  Design  criteria. 
Construction,  Sludge  disposal,  Treatment  facili- 
ties. 


Identifiers:  'River  intake,  High  rate  solids  contact 
units,  Thickener,  Recycling,  Sand  beds. 

Design  and  construction  considerations  are  enu- 
merated for  a  new  water  treatment  plant  with 
sludge  handling  facilities.  A  supplementary  water 
source  required  further  development.  The  existing 
plant  treated  8mgd  and  included  2  clarifiers,  4 
rapid  sand  filters,  a  0.3  mgd  backwash  tank,  2  mgd 
clearwell,  3  high  service  pumps,  and  chemical  feed 
equipment.  A  new  river  intake  structure  was 
designed  to  resist  ice  floe  forces,  self-scour  at  the 
entrance  to  minimize  sedimentation  from  the 
river-bed  load,  have  a  manually  cleaned  screen, 
avoid  trapping  fish,  and  to  have  the  pipe  under  the 
river  manually  cleaned.  The  pump  selection  data 
and  clarifier  specifications,  including  glass-fiber 
reinforced  plastic  internals  for  the  high  rate  solids 
contact  units,  are  given.  An  electronic  automation 
system  is  used.  Filter  backwash  water  is  settled  in 
a  holding  tank  with  the  supernatant  pumped  to  the 
raw  water  line.  Sludge  from  the  clarifiers  is  con- 
centrated in  a  gravity-type  thickener.  Sand  beds 
were  designed  on  the  basis  of  laboratory  studies  to 
dewater  the  sludge.  (Nardozzi-AWWARF) 
W72-05803 


MAGNESIUM   CARBONATE   -    A    RECYCLED 
COAGULANT, 

Florida  Univ.,  Gainesville.  Dept.  of  Environmen- 
tal Engineering. 

C.  G.  Thompson,  J.  E.  Singley,  and  A.  P.  Black. 
Journal  American  Water  Works  Association,  Vol 
64,  No  1,  p  11-19,  January  1972.  23  fig,  2  tab,  15 
ref. 

Descriptors:     'Magnesium     carbonate.     Sludge 

disposal,  'Color,  'Turbidity,  'Water  treatment, 

'Coagulation,  Recycling. 

Identifiers:     'Modified     technology,     Jar     test, 

Parameters. 

The  development  of  a  coagulant  system  that  effec- 
tively reduced  organic  color  and  turbidity  and 
eliminated  major  sludge  disposal  problems  is 
described.  A  low-cost  source  of  MgC03  is  under 
development.  The  major  process  reaction  chemis- 
try is  described.  The  jar  test  parameters  examined 
were  coagulation  pH,  forms  of  alkalinity  and  hard- 
ness, settled  water  color  and  turbidity,  elec- 
trophoretic  mobility,  residual  magnesium,  stabil- 
ized water  character,  and  visual  floe  properties 
and  settling  rates.  Type,  grade,  and  preparation  of 
materials  are  described.  A  filter  photometer  is  util- 
ized for  measuring  color  and  turbidity  and  a  zeta 
meter  for  electrophoretic  mobility.  Jar  testing 
procedures  are  outlined.  Laboratory  separation  of 
carbonated  sludge  containing  soluble  MgC03  and 
insoluble  CaC03  and  clay  is  accomplished  by  fil- 
tration through  Whatman  No  40  paper.  Linear 
regression  analyses  of  MgC03  dosage  with  color 
and  turbidity  were  made.  The  heavy  magnesium 
hydroxide  floe  increases  present  plant  capacity. 
Recycled  MgC03  was  as  effective  as  new  MgC03. 
(Nardozzi-AWWARF) 
W72-05804 


FILTRATION  OF  FERRIC  HYDROXIDE, 

FMC  Corp.,  Cartaret,  N.J. 
G.  A.  Lewandowski,  and  H.  B.  Linford. 
Environmental  Science  and  Technology,  Vol  6, 
No  2,  p  169-172,  February  1972.  5  fig,  5  ref. 

Descriptors:  'Filtration,  Hydrogen  ion  concentra- 
tion, 'Water  treatment.  Iron  compounds. 
Identifiers:  'Filterability,  'Ferric  hydroxide.  Base 
addition.     Sample     agitation.     Surface     charge. 
Streaming  potential. 

The  influence  of  five  process  variables  on  the  fil- 
terability of  ferric  hydroxide  precipitate  was  deter- 
mined. These  parameters  included  final  pH,  type 
of  base  used  to  precipitate  the  iron,  rate  of  base 
addition,  rate  of  sample  agitation,  and  the  iron 
concentration.  Surface  charge  of  the  ferric 
hydroxide  suspension  was  measured  using  a 
streaming  potential  technique.  The  surface  charge 


was  correlated  with  filtration  rates.  The  apparatus 
and  filtering  method  are  described.  The  streaming 
potential  cell  and  apparatus,  and  the  filtration 
equipment  are  illustrated.  The  rate  of  base  addi- 
tion and  sample  agitation  had  negligible  effect  on 
the  filtration  time  except  when  Ca  (OH)2  was  used 
as  the  precipitating  base.  Optimum  pH  range  was 
6.5-7.5  NaOH  and  KOH  were  the  best  precipitat- 
ing bases.  High  iron  concentrations  improved  fil- 
terability. (Nardozzi-AWWARF) 
W72-05805 

5G.  Water  Quality  Control 


MIGRATIONS  OF  ADULT  KING  SALMON  ON- 
CORHYNCHUS  TSHAWYTSCHA  IN  THE  SAN 
JOAQUIN  DELTA  AS  DEMONSTRATED  BY 
THE  USE  OF  SONIC  TAGS, 

For  primary  bibliographic  entry  see  Field  07B. 
W72-05280 


METHOD  AND  APPARATUS  FOR  SEPARAT- 
ING WATER  AND  OH,, 

Standard  Oil  Co.  of  Indiana,  Chicago,  HI. 

R.  L.  Yahnke. 

U.S.  Patent  No.,  3,487,927,  6  p,  5  fig,  2  tab,  8  ref 

Official  Gazette  Vol  870  No  1,  p.  137,  January  6 

1970. 

Descriptors:  'Patents,  Separation  techniques 
Water  pollution  treatment,  Water  purification 
Oily  water,  'Oil  wastes.  Chemical  wastes.  Liquic 
wastes,  Pollution  abatement. 
Identifiers:  'Oil  pollution  abatement,  Hydrocar 
bons,  Liquid  hydrocarbons. 

Oil  and  oil-base  compounds  are  separated  from  th( 
surface  of  bodies  of  water  and  droplets  of  oi 
dispersed  throughout  a  body  of  water  an 
removed.  The  device  is  power-driven  and  has  i 
continuous  resilient  plastic  belt,  a  perforatec 
cylinder,  and  a  plurality  of  roUers  for  sequentiall; 
accepting  water  and  oil,  removing  the  water 
removing  the  oil  to  form  a  regenerative  volume  o 
resilient  porous  material  ready  to  receive  addi 
tional  amounts  of  water  and  oil.  (Sinha-OEIS) 
W72-05297 


STREAM  WATER  AERATOR, 

P.  D'Aragon. 

U.  S.  Patent  No.  3,489,396,  5  p,  8  fig,  7  ref.  Officii 

Gazette  Vol  870  No  2.  p.  555,  January  13, 1970. 

Descriptors:  'Patents,  'Aeration,  Water  pollutio 
treatment.  Water  purification.  Dissolved  oxygen 
Water  quality  control,  'Stream  improvement. 

In  an  in-situ  aeration  system  the  waters  are  mad 
to  travel  through  a  pipe-like  device  constructe 
like  a  venturi,  so  that  the  waters  are  made  to  floi 
through  a  slot  at  a  speed  sufficient  to  create 
vacuum  in  the  slot,  and  there  suck  in  atmospheri 
air  from  air  ejectors.  The  air  is  kept  in  contact  wit 
the  water  by  the  use  of  cantilever  aprons  located  i 
the  upper  exit  end  of  the  venturi.  thereby  produ< 
ing  aeration.  No  external  power  sources  are  use( 
(Sinha-OEIS) 
W72-05302 


SKIMMER      FOR      SEPARATING      FLOWD* 
LIQUIDS  FROM  W  ATER, 

J.  A.  Ainlay. 

U.  S.  Patent  No.  3.623.609,  7  p,  7  fig,  5  ref  Officii 

Gazette,  Vol.  892,  No.  5.  p.  1717.  November  31 

1971. 

Descriptors:  'Patents,  'Oil  wastes.  Oily  wate 
Separation  techniques.  Skimming.  'Water  polli 
tion  treatment,  'Pollution  abatement.  Hydroca 
bons.  Water  pollution  control.  Liquid  wastes. 
Identifiers:  'Oil  skimmer.  Oil  spillage.  'Oil  poO 
tion  abatement. 
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jquid  floating  on  the  surface  of  a  water  body  is 
feparated  from  the  water  and  the  separated  water 
o  the  water  body.  A  floating,  seagoing  skimmer 
las  a  separating  chamber  communicating  at  its 
ower  end  with  the  body  of  water  into  which  it  is 
jlaced.  A  weir  at  the  front  of  the  chamber  has  a 
:orwardly  extending  curved  surface  which  ter- 
ninates  in  a  skimming  edge.  A  rotating  vaned  im- 
jeller  has  a  path  of  movement  disposed  relatively 
:losely  to  the  curved  surface  of  the  weir  so  as  to 
•arry  the  combined  floating  liquid  and  water  over 
he  weir  and  into  the  separating  chamber.  In  par- 
icular  the  invention  relates  to  the  separation  of 
)il,  gasoline,  or  other  liquid  hydrocarbons  spilled 
n  streams,  lakes  or  other  bodies  of  water.  (Sinha- 
3EIS) 
W72-05310 


REMOVAL  OF  OIL  FROM  WATER, 

AMF  Co.,  New  York  (Assignee). 

M.  C.  Sicard. 

U.S.  Patent  No.  3,625,362,  7  p,  6  fig,  5  ref.  Official 

Gazette,  Vol.  893,  No.  1,  p.  141,  December  7, 

1971. 

Descriptors:  'Patents,  Oily  water,  "Oil  wastes, 
Pollution  abatement,  Water  pollution  treatment, 
Separation  techniques,  "Filtration,  'Filters. 

A  combination  filter/separator  device  and  a 
system  for  its  application  will  separate  a  mixture, 
suspension  or  emulsion  of  incompletely  miscible 
fluids  of  different  physical  characteristics.  It  will 
deliver  one  component  in  a  filtered  condition  and 
the  others  contain  all  the  original  particulate  con- 
tamination. (Sinha-OEIS) 
W72-05314 


OIL  RECLAIM  CURTAIN, 

W.  L.  Kingsley. 

U.S.  Patent  No.  3,624,701,  6  p,  10  fig,  5  ref.  Offi- 
cial Gazette,  Vol.  892,  No.  5,  p.  1950,  November 
30,1971. 

Descriptors:   'Patents,  Oily  water,   'Oil  wastes, 
Separation  techniques.  Reclaimed  water,  Recla- 
mation, Leakage,  Blowouts,  Water  pollution  con- 
trol. 
Identifiers:  Offshore  drilling,  Oil  leaks. 

A  curtain  that  may  be  rolled  up  or  stored  in  sec- 
tions can  be  readily  transported  and  quickly  in- 
stalled to  enclose  an  area  where  oil  has  escaped 
into  a  water  body.  The  reclamation  device  consists 
of  a  collapsible,  continuous,  generally  annular, 
curtain  floatably  supported  at  the  surface  of  a 
large  body  of  water,  and  projecting  above  and 
below  the  surface.  It  retains  within  the  area  it  sur- 
rounds oil  surfacing  from  a  leak  or  blowout  occur- 
ring in  a  subsea  oil  well  during  or  after  drilling. 
(Sinha-OEIS) 
W72-05317 


OPTIMAL  WATER  QUALITY  MANAGEMENT 
FOR  THE  HOUSTON  SHIP  CHANNEL, 

Tracor,  Inc.,  Austin,  Tex.  Environmental  Science 
and  Engineering  Section. 
Almond  J.  Hays,  Jr.,  and  Ernest  F.  Gloyna. 
Journal   of   the   Sanitary    Engineering   Division, 
American  Society  of  Civil  Engineers.  Vol.  98,  No. 
l.p  195-214,  February,  1972.  12  fig,  4  tab,  13  ref. 

Descriptors:  'Estuaries,  'Mathematical  models, 
•Systems  analysis,  'Texas,  Optimization,  Water 
pollution  control.  Water  quality  control,  Dissolved 
oxygen. 

A  non-linear  programming  model  was  developed 
to  determine  least-cost  solutions  for  improved  dis- 
solved oxygen  levels  in  the  Houston  Ship  Channel. 
Results  snowed  that  non-linear  programming  can 
be  successfully  applied  to  estuarine  quality 
problems.  Steady  state  solutions  were  obtained  in- 
dicating the  wastewater  treatment  efficiencies 
required  at  each  discharge  site  if  the  total  cost  was 
to  be  minimized.   An  important  feature  of  the 


Upper  Houston  Ship  Channel  was  the  high  oxygen 
demand  exerted  by  existing  benthal  deposits. 
Elimination  of  solids  deposition  was  required  if 
aerobic  conditions  were  to  be  obtained.  In  an  at- 
tempt to  solve  the  problems  of  implementing  least- 
cost  solutions,  an  equitable  tax  and  bounty  system 
was  formulated.  (Ligon-Cornell) 
W72-05323 


WATER  POLLUTION  CONTROL  INSTITU- 
TIONS, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  N.J. 
Water  Resources  Research  Inst. 
William  Whipple,  Jr. 

Engineering  Issues-Journal  of  Professional  Ac- 
tivities, American  Society  of  Civil  Engineers,  Vol. 
98,  No.  PPI,  Proc.  Paper  8667,  Jan.  1972.  p  13-23, 1 
fig,  18  ref. 

Descriptors:  'Jurisdiction,  'Water  quality  control, 
♦Institutions,  'Water  pollution  control,  'Regional 
analysis,  Water  management,  Environmental  en- 
gineering, Federal  jurisdiction,  Local  govern- 
ments, State  jurisdiction. 

At  the  Federal  level,  the  protection  of  the  environ- 
ment appears  to  be  a  self-evident  imperative, 
which  one  hardly  would  care  to  question.  The  only 
doubt  appears  to  be  whether  or  not  existing  water 
quality  standards  should  be  strengthened.  How- 
ever, at  local  level,  industries  and  municipalities 
are  reluctant  to  appropriate  the  very  large  sums  of 
money  required  to  meet  the  standards,  particularly 
as  it  is  often  not  clear  what  relationship  each  ef- 
fluent discharge  has  to  the  general  condition  of  the 
stream.  The  Federal  government  appears  to  have 
abandoned  the  concept  of  regional  water  quality 
control  systems,  and  to  have  suggested  as  a  sub- 
stitute metropolitan  area  waste  handling  systems, 
whereas  in  Great  Britain,  river  basin  authorities 
are  making  great  progress.  In  the  U.S.  regional 
water  quality  planning  has  been  de-emphasized. 
This  approach  leaves  unsolved  serious  problems 
of  interstate  river  basins,  as  regards  surveillance, 
river  quality  analysis,  and  planning. 
W72-05326 


FEASIBILITY  OF  THE  METROPOLITAN 
WATER  INTELLIGENCE  SYSTEM,  (IN- 
TEGRATED AUTOMATIC  OPERATIONAL 
CONTROL), 

American  Society  of  Civil  Engineers,  New  York. 
For  primary  bibliographic  entry  see  Field  04A. 
W72-05328 


PRINCIPLES  OF  HYDROCHEMISTRY  (OS- 
NOVY  GIDROKHIMH), 

Gidrokhimicheskii       Institut,       Novocherkassk 

(USSR). 

O.  A.  Alekin. 

Gidrometeoizdat,  Leningrad,  1970. 444  p. 

Descriptors:  'Water  chemistry,  'Chemical  analy- 
sis, 'Water  analysis,  'Water  quality,  'Water 
types.  Water  utilization,  Organic  matter,  Trace 
elements,  Gases,  Ions,  Solutes,  Precipitation  (At- 
mospheric), Groundwater,  Rivers,  Lakes,  Sea 
water.  Water  pollution  sources,  Wastes,  Waste 
water  treatment.  Pollution  abatement. 
Identifiers:  'USSR,  Natural  waters,  River  waters, 
Artesian  basins,  Biogenous  substances, 
Mineralization. 

This  monograph  consisting  of  9  chapters  is  an  ex- 
panded and  substantially  revised  edition  of  two 
previous  works  by  the  author  entitled  General 
Hydrochemistry  published  in  1948  and  Principles 
of  Hydrochemistry  published  in  1953.  Up-to-date 
data  on  the  chemical  composition  and 
hydrochemical  regime  of  groundwaters  and  waters 
of  rivers,  lakes,  and  seas  are  examined  in  terms  of 
the  practical  importance  of  these  data  for 
establishing  water-quality  requirements  for 
domestic,  industrial,  and  agricultural  water 
supply,  and  for  protecting  and  enhancing  water 
resources.    Chemical    processes    in    all    natural 


waters  are  viewed  from  the  standpoint  of  their 
relationship  to  the  environment,  which  influences 
the  direction  and  intensity  of  these  processes.  The 
text  has  been  approved  by  the  USSR  Ministry  of 
Higher  and  Secondary  Specialized  Education  for 
use  as  a  handbook  for  students  in  hydrology, 
hydrogeology,  and  hydrobiology,  and  as  a 
reference  for  researchers  and  engineers  engaged  in 
the  study  and  utilization  of  natural  waters.  (Josef- 
son-USGS) 
W72-05354 


MAN  AND  HIS  ENVIRONMENT,  VOL.  2.  LAW, 

Earl  Finbar  Murphy. 

Harper  and  Row,  New  York,  N.Y.,  London,  En- 
gland. 1971.  168  p. 

Identifiers:     Book,    Environment,    Law,    Man, 
Management. 

In  response  to  one  of  the  world's  most  pressing 
concerns,  this  series  of  brief,  nontechnical  books 
provide  in-depth  coverage  of  selected  topics  relat- 
ing to  man  and  his  environment.  Unified  in  con- 
cept and  integrated  in  approach,  the  books  demon- 
strate that  effective  change  results  from  an  un- 
derstanding of  the  total  environment,  rather  than 
its  independent  elements.  Treating  each  subject 
within  the  context  of  the  human  ecosystem,  which 
includes  not  only  the  natural  and  the  man-made 
but  the  physical  and  cultural  conditions  as  well, 
the  authors  pay  particular  attention  to  the 
economic  use,  management,  and  mismanagement 
of  the  environment  and  to  the  prospects  for  the 
foreseeable  future,  derived  from  the  perspective 
of  history  and  the  knowledge  of  contemporary 
conditions  and  trends.  This  book  in  the  series 
discusses  the  role  of  the  law  in  the  present  en- 
vironmental crises.  Emphasis  is  on  the  fact  that 
the  attitude  that  law  in  any  society  assumes  toward 
nature  is  determined  by  the  kind  of  value  each  par- 
ticular culture  assigns  to  its  environment. 
Discussed  is  the  law  and  its  environmental  usage 
and  the  changing  of  man's  traditions  about  nature. 
Included  is  a  section  detailing  the  legal  means  of 
controlling  nature.  A  bibliography  and  subject 
index  are  included.  (See  also  W72-05385)-Copy- 
right  1971 ,  Biological  Abstracts,  Inc. 
W72-05384 


MAN     AND    HIS    ENVIRONMENT,     VOL.    3. 
WASTE, 

Wesley  Marx. 

Harper  and  Row,  New  York,  N.Y.,  London,  En- 
gland. 1971.  179p. 

Identifiers:  Air,  Environment,  His,  Land,  Man, 
Management,  Waste. 

This  book  in  the  series  discusses  the  problem  of 
waste  considering  the  problem  from  the  holistic 
point  of  view  and  including  interconnections,  in- 
teractions, consequences  and  the  systems  of  man 
and  nature  together.  Included  are  discussions  of 
the  planet  as  a  'dump,'  with  considerations  of  the 
earth's  water,  air,  land  and  its  inhabitants.  Noted 
are  the  threats  of  waste  to  health,  property,  natu- 
ral resources  and  survival;  the  2  solutions  availa- 
ble to  man  are  presented  and  detailed:  adaption  or 
control.  Also  considered  is  man's  imitation  of  na- 
ture's style  of  waste  control  including  discussions 
of  wastewater  reclamation,  wastes  to  shape  the 
landscape  by  and  materials  reclamation.  The  last 
sections  discuss  waste  management  and  its  possi- 
ble results.  Suggested  reading  lists,  and  a  subject 
index  are  included.  (See  also  W72-05384)-Copy- 
right  1971,  Biological  Abstracts,  Inc. 
W72-05385 


FLOATING  BOOM, 

M.  F.  Smith. 

U.  S.  Patent  No.  3,499,  290,  6  p.  19  fig,  9  ref; 
Patent  Abstracts  Section,  Official  Gazette,  Vol 
872,  No  2,  p  391 ,  March  10, 1970. 

Descriptors:  'Patents,  Beach  erosion,  Oily  water, 
'Oil  wastes,  Pollution  abatement,  Separation 
techniques,    Water    pollution    control,    'Floats, 
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Sharks,  Jellyfish,  'Barriers,  Swimming,  *Flotsam, 
Shore  protection,  *Erosion  control. 
Identifiers:  Oil  spillage,  Oil  pollution  abatement, 
♦Floating  booms,  Shark  exclusion  devices,  Jelly- 
fish exclusion  devices. 

A  portable  flexible  floating  boom  is  used  to  con- 
fine oil  and  other  floating  material,  and  to  protect 
beach  areas  from  invasion  by  harmful  marine 
animals.  The  boom  has  a  series  of  elongated  floats 
made  of  foamed  elastomer  connected  in  longitu- 
dinally spaced  end-to-end  relation  by  a  continuous 
underwater  barrier.  The  heavy-duty  floating 
booms  are  capable  of  withstanding  normal 
weather  and  wave  conditions  near  a  beach  ex- 
posed to  the  open  sea.  They  are  deployed  to 
minimize  beach  erosion  or  to  enclose  and  protect 
swimming  areas.  (Sinha-OEIS) 
W72-05404 


STANDARDS  OF  QUALITY  FOR  CLASSD7ICA- 
TION  OF  WATERS  OF  THE  STATE. 

Rhode  Island  Dept.  of  Health,  Providence.  Div.  of 
Water  Supply  and  Pollution  Control. 

Rhode  Island  Department  of  Health  Report,  1970. 
13  p. 

Descriptors:  *Water  quality  control,  'Rhode 
Island,  'Waste  water  treatment,  'Standards, 
Sewage,  Industrial  wastes.  Fresh  water.  Sea 
water,  Potable  water.  Sludge,  Oil,  Color,  Turbidi- 
ty, Coliforms,  Taste,  Odor,  Hydrogen  ion  concen- 
tration, Water  temperature.  Radioactive  wastes, 
Aesthetics,  Classification,  Water  quality. 
Identifiers:  Chemical  pollution. 

Water  quality  standards  for  classifying  Rhode 
Island  waters  are  presented.  The  standards  fall 
into  two  major  categories  (fresh  water  and  sea 
water)  with  four  classes  in  each  which  define  the 
uses  of  that  water.  The  classifications  consider  all 
factors  involved  including  public  health,  public  en- 
joyment, propagation  and  protection  of  fish  and 
wildlife,  and  economic  and  social  development. 
Discharges  from  water  treatment  plants  are  not 
permitted  to  affect  the  water  usage  class  that  has 
been  established.  (Mortland-Battelle) 
W72-05419 


FLUID  RECOVERY  SYSTEM  AND  METHOD, 

Campbell  F.  Logan. 

U.S.  Patent  No.  3,500,841,  3  p,  2  fig,  4  ref;  Patent 
Abstracts  Section,  Official  Gazette,  Vol.  872,  No. 
3,  p.  799,  March  17,  1970. 

Descriptors:  'Patents,  'Liquid  wastes,  'Leakage, 
Specific  gravity,  Waste  disposal.  Water  pollution 
control. 

In  the  case  where  a  fluid  leaks  from  a  crack  in  a 
submerged  flowline  and  the  fluid  has  a  specific 
gravity  less  than  that  of  water  and  is  immiscible 
with  the  water,  the  following  system  and  method 
are  provided.  A  chamber  is  placed  over  the  crack. 
The  chamber  has  an  open  bottom.  An  elongated 
conduit  is  attached  to  the  chamber  and  draws  the 
leaking  fluid  to  the  water  surface.  (Sinha-OEIS) 
W72-05434 


INJECTION  WELLS  POSE  A  POTENTIAL 
THREAT, 

American  Chemical  Society,  Washington,  D.C. 
Stanton  S.  Miller. 

Environmental  Science  and  Technology,  Vol  6, 
No  2,  p  120-122,  February  1972.  1  fig. 

Descriptors:      'Injection,      Industrial      wastes. 
Legislation,    'Injection    wells,    'Waste    disposal 
wells,  'Well  regulations,  Texas,  'Liquid  wastes. 
Identifiers:  Treatability  studies. 

Technical  and  legislative  criteria  are  presented  for 
the  disposal  of  liquid  waste  by  deep-well  injection. 
More  than  200  industrial  waste  wells  are  in  opera- 
tion. No  federal  regulations  bind  these  operations 


and  few  states  have  considered  this  problem  in- 
dividually. The  adequacy  of  injection  to  solve  fluid 
waste  problems  and  the  need  for  public,  local, 
state,  and  federal  controls  are  questioned.  Subsur- 
face areas  can  temporarily  store  reclamable  fluids 
or  permanently  store  unreclamable  material.  Injec- 
tion theories  are  oversimplified  or  complex.  Pre- 
dictive mathematical  equations  are  based  on 
microscopic  scale  studies.  EPA  neither  opposes 
nor  promotes  deep- well  injection.  Wastes  un- 
treatable  by  alternate  methods  may  be  injected. 
Four  states  have  specific  injection  laws.  Texas 
requires  treatability  studies,  a  list  of  adjacent  lan- 
downers, and  a  technical  report  to  include  geolog- 
ic, waste,  and  well  construction  data.  Specific  ef- 
fects of  well  injection  operations  are  enumerated. 
A  series  of  earthquakes  in  Denver  during  the 
1960's  were  a  function  of  well  injection  and  time. 
(Nardozzi-AWWARF) 
W72-05461 


PLANKTON    ENUMERATION    AND    EVALUA- 
TION, 

Portland  Water  Bureau,  Oreg. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-05492 


A  SUMMARY  OF  MASSACHUSETTS  STATE 
LAWS,  POLICIES  AND  PROGRAMS  PERTAIN- 
ING TO  WATER  AND  RELATED  LAND 
RESOURCES, 

Massachusetts    Water    Resources    Commission, 

Boston.  Div.  of  Water  Resources. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-05515 


PERMISSION  TO  FILE  CONFERENCE  RE- 
PORT ON  H.R.  4148  UNTIL  MIDNIGHT  WED- 
NESDAY. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-05516 


NORTH  CAROLINA  WATER  PLAN  PROGRESS 
REPORT,  CHAPTER  1,  WATER  POLICY  AND 
LAW  (DRAFT). 

North   Carolina   State   Dept.   of   Water  and   Air 

Resources,  Raleigh. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-05517 


WISE  MANAGEMENT  OF  NORTH  CAROLINA 
WATER  RESOURCES  THROUGH  LAW-AN 
ORIENTATION  BROCHURE- VOL.  1. 

North   Carolina   State   Dept.   of  Water  and   Air 

Resources,  Raleigh. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-05518 


INTRODUCTION  OF  THE  NATIONAL  MARINE 
WATERS  POLLUTION  CONTROL  AND  QUALI- 
TY ENHANCEMENT  ACT  OF  1970, 
Congress,     Washington,     D.C;     and     Senate, 
Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-05519 


ENVIRONMENTAL   QUALITY:   THE  SECOND 
ANNUAL  REPORT  OF  THE  COUNCIL  ON  EN- 
VIRONMENTAL QUALITY,  AUGUST  1971. 
Council  on  Environmental  Quality,  Washington, 
D.C. 

For  sale  by  the  Superintendent  of  Documents,  U. 
S.  Government  Printing  Office,  Washington,  D.C. 
20402  -  Price  $2.00.  1971.  360  p,  27  fig,  45  tab,  13 
append. 

Descriptors:  'United  States,  'Economics,  'En- 
vironmental effects.  'Water  quality  control. 
'Evaluations,  Federal  government,  Administra- 
tive agencies,  Legal  aspects.  State  governments. 
Administration,    Judicial    decisions.    Legislation, 


Costs,  Benefits,  Economic  impact,  Natural 
resources,  Resource  allocation,  Adjudication 
procedure.  Regulation,  Administrative  decisions. 
Pollution  abatement,  Water  pollution  control.  En- 
vironment. 

This  report  describes  the  state  of  the  environment 
and  the  efforts  to  improve  it.  It  reviews  many  of 
the  developments  in  the  area  of  environmental 
quality  whicn  have  occurred  during  the  past  year 
on  the  individual,  local,  state,  federal,  and  interna- 
tional levels.  It  also  describes  both  the  status  and 
trends  in  this  area  and  discusses  a  number  of  en- 
vironmental problems  present  in  the  inner  city.  A 
comprehensive  examination  of  two  fundamental 
aspects  of  environmental  quality  is  included.  The 
first  of  these  aspects  is  economics:  (1)  the 
damages  caused  by  pollution,  (2)  the  costs  and 
benefits  of  pollution  control,  (3)  the  particular  im- 
pacts of  costs  on  the  economy,  and  (4)  the  strate- 
gies available  both  for  attaining  environmental 
goals  and  dealing  with  economic  adjustments.  The 
second  aspect  examined  is  the  law  and  the  en- 
vironment, on  both  the  federal  and  the  state  levels, 
including:  (1)  the  National  Environmental  Policy 
Act  of  1969  and  its  effects;  (2)  legal  techniques  in 
federal  pollution  control;  (3)  citizen  checks  on 
agency  actions  affecting  the  environment,  such  as 
the  citizen's  right  to  know  about,  participate  in, 
and  challenge  such  actions;  and  (4)  specific 
developments  in  state  law.  (Johnson-Florida) 
W72-05520 


A  BILL  TO  REGULATE  THE  DUMPING  OI 
MATERIAL  ES  THE  OCEANS,  COASTAL  AND 
OTHER  WATERS  AND  FOR  OTHER  PUR- 
POSES, 

Congress,     Washington,     D.C;     and     Senate 

Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-05521 


OIL  AND  HAZARDOUS  SUBSTANCE  POLLU 
TION  CONTROL  ACT  OF  1968  (A  BILL  TC 
AMEND  THE  FEDERAL  WATER  POLLLT1W 
CONTROL  ACT.  AS  AMENDED). 

For  primary  bibliographic  entry  see  Field  06E. 
W72-05522 


IMPROVING    THE    QUALITY    OF    OUR    EN 
VIRONMENT. 

Congress,     Washington,     D.C:     and     House 

Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-05524 


WELL   CONSTRUCTION    REGULATION    ANI 
STANDARDS. 

For  primary  bibliographic  entry  see  Field  08A. 

W72-05525 


EN  VIRONMENT  AL  LAW:  ECOLOGY  HELI 
VALED  CRITERION  FOR  DENYING  DREDG1 
AND  FELL  PERMIT  UNDER  SECTION  1C 
RIVERS  AND  HARBORS  ACT  OF  1899. 

Duke  Law  Journal.  Vol  1970,  No  6,  p  1 239-41 
December  1970.  53  ref. 

Descriptors.  'United  States,  'Permits.  'River 
and  Harbors  Act.  'Navigation.  'Dredging,  *A<J 
ministrative  decisions.  Federal  government.  Legs 
aspects.  Water  law.  Administration,  Administrs 
tive  agencies.  Judicial  decisions.  Legislation,  Pre 
ject  planning.  Land  development.  Environments 
effects.  Planning.  Regulation. 

In  the  case  discussed  by  this  article,  landowner 
sought  to  reverse  the  decision  of  the  Secretary  « 
the  Army  refusing  to  grant  a  dredge  and  fill  permi 
The  proposed  dredge  and  fill  operation  w  ould  hav 
had  a  potentially  harmful  effect  on  fish  and  wi 
dlife  in  the  bay  area,  but  would  not  have  interfere 
with  navigation.  The  landowners  contended  thi 
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:  Secretary  was  not  authorized  to  deny  such  per- 
is for  purposes  not  connected  with  navigation. 
«  government  argued  that  it  was  not  required  to 
ue  a  permit  even  though  navigation  was  not  hin- 
reuction  of  navigation,  and  the  statutory  excep- 
n  for  sewage  disposed  in  liquid  form  are  ex- 
lined.  A  critique  of  section  13  of  the  Act  is  in- 
ided.  Section  three  examines  the  philosophy  be- 
ld  the  Act  and  its  definition  of  pollution  from  in- 
stry's  viewpoint.  Changes  in  the  regulatory 
imework  of  pollution  control  are  discussed.  Sec- 
n  four  considers  presently  available  methods  of 
forcement,  including  a  discussion  of:  (1)  the 
isibility  of  using  citizen  qui  tarn  actions  and  their 
iwbacks,  (2)  the  Justice  Department's  prosecu- 
rial  policy  under  1970  guidelines  and  a  critique  of 
:ir  deficiencies,  (3)  the  discretion  to  prosecute 
der  section  17  of  the  Act,  (4)  the  Corps  of  En- 
leers'  permit  authority  and  recent  legislation  to 
erride  institutional  neglect  of  the  Act,  and  (5) 
e  Environmental  Protection  Agency's  role  in 
njunction  with  the  Corps.  (Rees-Florida) 
72-05529 


IDUSTRIAL  WATER  POLLUTION  AND  THE 
EFUSE  ACT:  A  SECOND  CHANCE  FOR 
ATER  QUALITY, 

ashington  Univ. ,  Seattle.  School  of  Law. 

.  H.  Rodgers,  Jr. 

:nnsylvania  University  Law  Review,  Vol  119, 

o  5,  p  761-822,  April  1971.  333  ref. 

escriptors:  *Water  pollution  control,  'Water 
lality  control,  'Industrial  wastes,  'Waste 
sposal.  Environmental  sanitation,  Water  pollu- 
)n  sources,  Effluents,  Sewage,  Waste  treatment, 
oniionng,  Industrial  production,  Industrial 
ater.  Water  users.  Waste  indentification,  Water 
operties,  Navigable  waters.  Federal  govern- 
ent.  Permits,  Waste  water  (Pollution),  Legisla- 
an,  Regulation,  Obstruction  to  flow,  Administra- 
ve  agencies.  Navigation, 
lentifiers:  'Refuse  Act. 

he  recent  revival  of  the  Refuse  Act  provides  an 
[fective  deterrent  to  industrial  water  pollution, 
ection  one  of  this  article  outlines  briefly  the 
intensions  of  the  problem  and  the  legal  and  scien- 
fic  barriers  to  pollution  control.  Section  two  sum- 
larizes  the  Act's  central  features  and  explores  ju- 
icial  interpretation  of  important  statutory  lan- 
uage.  The  significance  of  the  definition  of  refuse, 
le  Corps  of  Engineers'  concept  of  refuse  in  ob- 
truction  of  navigation,  and  the  statutory  excep- 
on  for  sewage  disposed  in  liquid  form  are  ex- 
mined.  A  critique  of  section  13  of  the  Act  is  in- 
luded.  Section  three  examines  the  philosophy  be- 
ind  the  Act  and  its  definition  of  pollution  from  in- 
ustry's  viewpoint.  Changes  in  the  regulatory 
ramework  of  pollution  control  are  discussed.  Sec- 
ion  four  considers  presently  available  methods  of 
nforcement,  including  a  discussion  of:  (1)  the 
easibility  of  using  citizen  qui  tarn  actions  and  their 
rawbacks,  (2)  the  Justice  Department's  prosecu- 
orial  policy  under  1970  guidelines  and  a  critique  of 
heir  deficiencies,  (3)  the  discretion  to  prosecute 
mder  section  17  of  the  Act,  (4)  the  Corps  of  En- 
iineers'  permit  authority  and  recent  legislation  to 
iverride  institutional  neglect  of  the  Act,  and  (5) 
he  Environmental  Protection  Agency's  role  in 
injunction  with  the  Corps.  (Rees-Florida) 
V72-05530 


5UIDELINES  FOR  PLANNING  AND  REVIEW 
3F  CHANNEL  IMPROVEMENT. 

Watersheds  Memorandum  -  108,  United  States 
Department  of  Agriculture,  Soil  Conservation  Ser- 
vice, Washington,  D.C.,  February  1971.  6  p. 

Descriptors:  'United  States,  'Project  planning, 
'Channel  improvement,  'Drainage  engineering. 
Federal  government.  State  governments,  Adminis- 
tration, Administrative  agencies,  Regulation, 
Water  law,  Planning,  Economics,  Environmental 
effects,  Flood  control.  Flood  protection,  Stream 
stabilization,         Environmental         engineering. 


Watershed    management,    Reviews,    Watersheds 
(Basins),  Classification,  Economic  justification. 

This  memorandum  provides  guidelines  for  review- 
ing approved  watershed  work  plans  that  include 
stream  channel  improvements  not  yet  installed  and 
for  developing  new  watershed  work  plans  involv- 
ing channel  improvement.  The  purpose  of  such 
review  is  to  determine  what  changes  in  work  plans 
or  engineering  design  are  needed  to  further  na- 
tional policy  and  goals  for  the  environment.  Chan- 
nel improvement  is  to  be  implemented  with 
minimum  losses  to  fish  and  wildlife  habitats. 
Channel  improvement  is  supplementary  to  flood- 
water  retardation,  not  an  alternative  for  acheiving 
an  adequate  level  of  flood  protection,  and  is  not  to 
be  used  primarily  to  bring  new  land  into  agricul- 
tural production.  The  level  of  flood  protection  in 
agricultural  flood  plains  should  be  only  high 
enough  to  permit  profitable  use  of  such  land  within 
its  capabilities.  Improved  channels  should 
generally  follow  existing  alignment.  The  least 
destructive  construction  techniques  are  to  be 
used,  even  though  they  may  increase  costs.  The 
reviews  should  be  made  by  an  interdisciplinary 
team  and  should  classify  the  planned  channel  im- 
provement into  groups  as  the  basis  for  future  im- 
plementation of  the  plans.  (Johnson-Florida) 
W72-05531 


THE  QUALITY  OF  OREGON'S  WATER 
RESOURCES. 

Oregon  State  Univ.,  Corvallis.  Water  Resources 
Research  Inst. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-206  952,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Publication  WRRI-9,  August 
1971.  21  p.  OWRR-A-999-ORE01). 

Descriptors:  'Oregon,  'Water  quality,  Water  pol- 
lution sources,  Pollution  abatement,  'Water 
resources. 

The  report  describes  the  current  pollution  sources 
in  Oregon  and  considers  the  effect  of  this  pollution 
on  receiving  waters.  It  discusses  the  principal 
abatement  methods  being  used,  and  reviews  the 
progress  being  made  in  abatement  programs  in 
Oregon.  The  final  pages  briefly  outline  those 
problems  which  are  expected  to  be  most 
troublesome  in  the  future. 
W72-05533 


OCEAN  DISPOSAL  OF  BARGE-DELIVERED 
LIQUID  AND  SOLID  WASTES  FROM  U.S. 
COASTAL  CITIES, 

Dillingham     Corp.,     La     Jolla,     Calif.     Applied 

Oceanography  Div. 

For  primary  bibliographic  entry  see  Field  05E. 

W72-05555 


ENVIRONMENTAL  POLLUTION,  EXTERNALI- 
TIES, AND  CONVENTIONAL  ECONOMIC 
WISDOM:  A  CRITIQUE, 

California  Univ.,  Riverside.  Dept.  of  Economics. 
For  primary  bibliographic  entry  see  Field  06B. 
W72-05566 


TOWARDS     A     RADICAL     VIEW     OF     THE 
ECOLOGICAL  CRISIS, 

Boston  Coll.,  Chestnut  Hill,  Mass. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-05568 


THE  COORDINATION  OF  LEGISLATIVE  POL- 
ICY AND  THE  REGULATION  OF  PRIVATE  IN- 
TERESTS: SOME  SUGGESTED  PRAGMATIC 
PRINCIPLES  FOR  ENVIRONMENTAL  POL- 
ICY, 

International  Union  for  the  Conservation  of  Na- 
ture and  Natural  Resources,  Bonn  (West  Ger- 
many). 

For  primary  bibliographic  entry  see  Field  06E. 
W72-05569 


WATER  QUALITY  IMPACT  ANALYSIS, 

British  Columbia  Univ.,  Vancouver. 

H.  C.  Davis. 

The  Annals  of  Regional  Science,  Vol  3,  No  2,  p  66- 

74,  1969.  lfig,  14  ref. 

Descriptors:  'Water  quality  control,  'Analysis, 
'Input-output  analysis,  'Model  studies,  Estima- 
tion, Pollutants,  Economics,  Standards,  Equa- 
tions. 

Identifiers:  'Impact  analysis,  'Water  quality  mul- 
tipliers, 'Interindustry  analysis,  Transactions  ta- 
ble, Technical  coefficient  table,  Table  of  direct 
and  indirect  requirements.  Regional  economy, 
Sectors. 

The  regional  economy  is  viewed  as  a  system  of  in- 
terdependent sectors  in  order  to  derive  estimates 
of  the  total  volume  and  mix  of  pollutants  that  will 
be  discharged  into  receiving  estuarine  waters  as  a 
result  of  a  stimulus  to  any  particular  regional  sec- 
tor. A  set  of  water  quality  multipliers  is  derived 
from  interindustry  analysis.  The  multipliers  can  be 
used  for  impact  analysis  of  sectoral  economic 
change  and  also  in  the  estimation  of  critical  time 
periods  before  established  water  quality  standards 
are  surpassed.  Input-output  analysis  is  discussed 
in  terms  of  the  basic  static  version  of  the  model, 
which  is  normally  presented  in  the  form  of  three 
tables:  (1)  the  transactions  table,  (2)  the  technical 
coefficient  table,  and  (3)  the  table  of  direct  and  in- 
direct requirements.  Input-output  and  water  quali- 
ty analysis  is  discussed  from  the  perspectives  of: 
economic  multiplier  analysis,  water  quality  mul- 
tiplier analysis,  and  critical  time  periods.  Equa- 
tions are  considered  and  developed.  (Strachan- 
Chicago) 
W72-05575 


STEAM  CLEANED  WATER, 

Office  of  the  Chief  of  Engineers  (Army),  Washing- 
ton, D.C. 

For  primary  bibliographic  entry  see  Field  03D. 
W72-05576 


INTERNATIONAL  ENVIRONMENTAL 

MANAGEMENT:         SOME         PRELIMINARY 
THOUGHTS, 

International    Inst,    for    Environmental    Affairs, 

Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-05578 


POPULATION  CONTROL:  ULTIMATE  NECES- 
SITY IN  WATER  RESOURCE  MANAGEMENT, 

Heller,  Ehrman,  White  and  McAuliffe,  San  Fran- 
cisco, Calif. 

For  primary  bibliographic  entry  see  Field  06B. 
W72-05580 


WATER  POLLUTION  CONTROL  IN  FLORTOA. 
Florida  Dept.  of  Air  and  Water  Pollution  Control, 
Tallahassee. 

17  P. 

Descriptors:  'Water  quality,  'Water  pollution 
control,  'Standards,  Water  laws,  Sewage,  Indus- 
trial wastes.  Municipal  wastes,  Farm  wastes, 
'Florida,  Thermal  pollution,  Radioactive  wastes, 
Sewage  treatment,  Water  quality  control,  Legisla- 
tion. 

Water  pollution  problems  of  the  state  of  Florida, 
the  need  for  clean  water,  and  regulations  for  main- 
taining water  quality  are  described.  Possible  water 
pollution  sources  in  the  state  are  explored  briefly 
and  excerpts  from  Florida's  Water  Quality  Stan- 
dards are  included.  (Jefferis-Battelle) 
W72-05608 


LABORATORIES    WHICH    CONDUCT    LEAD 
ANALYSES  ON  BIOLOGIC  SPECIMENS, 

Pennsylvania  Dept.  of  Environmental  Resources, 
Harrisburg.  Div.  of  Occupational  Health. 
For  primary  bibliographic  entry  see  Field  05A. 
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W72-05612 


PROGRESS  REPORT  ON  WATER  POLLUTION 
CONTROL  IN  COLORADO.  FISCAL  YEAR 
1970-71.  • 

Colorado  Dept.  of  Health,  Denver.  Water  Pollu- 
tion Control  Commission. 

Progress  Report,  1970-71.  17  p. 

Descriptors:  'Water  pollution  control,  'Water 
quality,  'Standards,  Colorado,  Waste  water  treat- 
ment. Water  quality  control,  Colorado  River, 
Water  pollution  sources,  Domestic  wastes,  Indus- 
trial wastes,  Municipal  wastes.  Sampling,  Moni- 
toring, Legislation. 

Identifiers:  Arkansas  River,  South  Platte  River, 
San  Juan  River,  Feedlots. 

The  Colorado  Water  Pollution  Control  Commis- 
sion has  authority  for  the  prevention,  abatement, 
and  control  of  the  pollution  of  the  water  of  the 
state'.  It  is  authorized  to  propose  Water  Quality 
Standards  and  to  enforce  compliance  with  these 
standards.  The  commission  has  set  up  programs 
for  investigation,  surveillance,  and  monitoring  the 
water  quality  of  Colorado  streams  and  inspection 
of  waste  water  treatment  facilities.  This  report 
provides  a  general  review  of  the  activities  during 
the  1970-71  fiscal  year.  (Mortland-Battelle) 
W72-05617 


ENVIRONMENTAL  PROTECTION  AT 

MINIMUM  COST, 

New  Jersey  State  Economic  Policy  Council. 
For  primary  bibliographic  entry  see  Field  06C. 

W72-05661 


TECHNOLOGICAL      EXTERNALITIES      AND 
RESOURCE  ALLOCATION, 

Washington  Univ.,  Seattle. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-05662 


RATE  SURCHARGES:  FRIEND  OR  FOE, 

Monsanto  Enviro-Chem  Systems,  Inc.,  Chicago, 
111.  Industrial  Water  Pollution  Control  Dept. 
C.T.  Decker. 

Water  and  Wastes  Engineering,  Vol  8,  No  1 1 ,  p  F- 
2-F-4,  November  1971. 

Descriptors:     'Industrial     wastes,     'Regulation, 
'Cost  allocation.  Waste  water  treatment,  Treat- 
ment facilities,  Tax  rate. 
Identifiers:  'Rate  surcharges. 

Tighter  controls  on  both  the  effluent  criteria  and 
their  enforcement  will  mean  a  greater  capital  in- 
vestment by  industry  with  a  municipality.  These 
controls  will  place  more  significance  on  the  rate 
surcharge  as  a  means  for  reimbursement  of  the 
operation  and  maintenance  expenses.  Also,  they 
will  serve  as  a  limiting  device  on  what  industry  will 
pay  the  municipality  to  treat  and  handle  its  wastes. 
Advantages  to  an  industry  of  going  to  the  city  with 
untreated  wastewater  include  (1)  passing  the  treat- 
ment responsibility  on  to  the  city;  (2)  savings  on 
construction  costs;  (3)  passing  the  operation  and 
maintenance  problems  on  to  the  city;  and  (4)  the 
possibility  of  enhancing  its  public  image  as  a  sup- 
porter for  cleaning  up  the  wastes.  Possible  disad- 
vantages include  (1)  municipal  treatment  plants 
have  traditionally  been  overdesigned  and  expen- 
sively overbuilt;  (2)  the  distance  between  the  com- 
pany and  the  city  may  require  many  miles  of 
sewers;  and  (3)  the  municipal  sewerage  commis- 
sion may  raise  the  rate  surcharge  at  any  time.  The 
means  of  reimbursement  for  a  sanitary  district  in- 
clude (1)  ad  valorem  taxes,  (2)  percentage  of  water 
bill  tax,  (3)  special  assessment  charges,  (4)  volume 
of  sewage  charges,  (5)  'ready  to  serve'  charges, 
and  (6)  volume  plus  a  rate  surcharge  for  BOD, 
suspended  solids,  and  other  special  constituents. 
(Settle-Wisconsin) 
W72-05663 


ECONOMIC    GROWTH    AND    ECOLOGY-AN 
ECONOMLST'S  VD2W, 

Minnesota      Univ.,      Minneapolis.      Dept.      of 

Economics. 

For  primary  bibliographic  entry  see  Field  06C. 

W72-05665 


BENEFITS  OF  WATER  QUALITY  ENHANCE- 
MENT. 

Syracuse  Univ.,  N.Y.  Dept.  of  Civil  Engineering. 

Available  from  GPO,  Sup  of  Doc  as 
EP2.10:16110DAJ--12/70,  and  NTIS  as  PB-207 
358,  $0.95  in  microfiche.  Environmental  Protec- 
tion Agency,  Water  Quality  Office,  Water  Pollu- 
tion Control  Research  Series,  December  1970.  201 
p,  9  fig,  38  tab,  32  ref,  append.  EPA  Program 
161 10  DAJ  12/70. 

Descriptors:    'Water  quality  control,   'Pollution 
abatement,  'Tangible  benefits,  'Economic  effi- 
ciency.   Measurement,    Regions,    Administrative 
agencies. 
Identifiers:  'Pollution  index. 

The  three  following  areas  pertaining  to  water 
quality  and  pollution  control  are  considered:  (1) 
the  development  of  a  pollution  index  for  benefit 
analysis,  (2)  measurements  of  the  total  dollar 
benefit  of  water  pollution  control,  and  (3)  benefits 
of  water  quality  enhancement.  A  pollution  index  is 
developed  for  specific  water  uses  when  such  mul- 
tiple items  of  water  quality  as  BOD  or  DO  are  in- 
volved. The  index  is  specific  for  one  of  three  water 
uses,  (1)  human  contact,  (2)  indirect  contact,  and 
(3)  remote  contact.  These  three  specific  indices 
may  be  combined  into  an  overall  pollution  index. 
The  dollar  benefit  of  a  waterway  at  a  given  quality 
level  is  determined  by  listing  all  uses  which  both 
affect  and  are  affected  by  water  quality,  by  valu- 
ing each  use  individually,  and  by  summing  the 
resultant  values.  Measurable  beneficial  water  uses 
include  recreation,  wastewater  disposal, 
withdrawal  water  uses,  bordering  land  uses,  and 
in-stream  uses.  Finally,  the  study  suggests  that 
water  pollution  abatement  programs  can  be  ad- 
ministered most  efficiently  at  the  regional  rather 
than  state  or  federal  level.  Efficiency  considera- 
tions also  imply  that  the  regional  agencies  should 
sell  the  pollution-carrying  capacity  of  water  based 
on  benefits  foregone  due  to  pollution.  (Settle- 
Wisconsin) 
W72-05666 


FACTORS  AFFECTING  POLLUTION 

REFERENDA, 

Abt  Associates,  Inc.,  Cambridge,  Mass. 

Available  from  GPO,  Sup  of  Doc  in  PC  for  $2.50, 
from  NTIS  as  PB-207  350,  $0.95  in  microfiche.  En- 
vironmental Protection  Agency,  Water  Quality  Of- 
fice, Water  Pollution  Control  Research  Series, 
July  1971.331  p,  23  ref.  EPA  Program  16110  EXW 
06/71. 14-12-902. 

Descriptors:   'Water  pollution,  'Pollution  abate- 
ment,    Taxes,     Population,     Municipal     water, 
Regression  analysis. 
Identifiers:  'Referenda,  'Bonds,  User  charges. 

Defeat  of  a  pollution  control  bond  in  a  local  com- 
munity can  result  in  a  significant  delay  in  the  im- 
plementation of  the  Federal  Water  Pollution  Con- 
trol Act.  Hence,  it  is  important  that  the  Environ- 
mental Protection  Agency  understand  what  fac- 
tors affect  the  outcome  of  municipal  bond  elec- 
tions so  that  it  can  offer  assistance  wherever 
possible.  Initial  statistical  investigation  identified 
34  independent  variables  associated  with  the  out- 
come of  bond  elections  in  a  non-random  pattern. 
Regression  analysis  then  identified  eleven  varia- 
bles which  together  explain  62%  of  the  variance  in 
the  outcome  of  bond  elections  for  water  pollution 
control.  These  eleven  variables  can  be  grouped 
into  four  categories:  population  characteristics, 
community  characteristics.  Characteristics  of  the 
bond  issue,  and  campaign  characteristics.  The 
variables  positively  associated  with  passage  of 


bond  issues  are  (1)  proportion  of  population  wit 
family  income  less  than  $3,000,  (2)  existence  of 
pollution  problem,  and  (3)  repayment  by  us« 
charges.  The  variables  negatively  correlated  wit 
passage  are  (1)  median  income,  (2)  populatio 
growth,  (3)  municipal  tax  rates,  (4)  amount  of  ti 
issue,  (5)  repayment  by  increased  taxes,  (6)  ej 
istence  of  opposition  groups,  (7)  partisanship  c 
groups  in  the  campaign,  and  (8)  the  number  < 
criticisms  raised.  (Settle- Wisconsin) 
W72-05669 


THE  ROLE  OF  LITIGATION  IN  ENVIROP 
MENTAL  POLICY:  THE  POWER  PLANT  SF 
ING  PROBLEM, 

Winer,  Neuburger,  and  Sive,  New  York. 
David  Sive. 

Natural  Resources  Journal,  Vol.  11,  No.  3,  p  46' 
478,  July  1971. 

Descriptors:  'Legal  aspects,  'Environmen 
Powerplants.  Administration,  Regulation.  Institi 
tional  constraints,  Environmental  effects. 
Identifiers:  'Litigation,  'Environmental  polic 
'Policy,  Adversary  proceedings.  Power  plant  si 
ing  problem,  Judicial  review,  Public  interest. 

A  most  important  aspect  to  environmentalists  ( 
any  proposed  resolution  of  environment 
problems  is  the  capacity  to  litigate  the  'whethi 
question',  i.e.  the  alternatives  considered  indue 
not  carrying  out  the  program.  This  type  of  adve 
sary  proceeding  is  an  important  environmental  ei 
forcement  technique.  Environmentalists  regai 
the  adversary  process  and  the  role  of  the  courts  < 
highly  for  two  reasons.  First,  the  adversai 
proceeding  has  been  the  most  successful,  partici 
larly  in  the  early  years  when  the  environmental! 
cause  was  wilderness  oriented.  Second,  a  methc 
is  provided  which  can  arrive  at  a  solution  in  cast 
when  both  reasonable  and  unreasonable  mine 
may  differ.  However,  there  is  widespread  demar 
for  reform  of  power  plant  siting  proceedings,  I 
simplify  and  shorten  the  processes.  The  one-stc 
process,  a  coordinated,  systematic  review  by 
single  regulatory  agency,  is  suggested  to  avoid 
horizontal  profusion  of  administrative  agencii 
and  the  vertical  profusion  of  state,  local  and  r 
gional  authorities.  Most  responsible  environmei 
talists  would  agree  that  there  should  be  a  one-ste 
process  with  the  following  conditions:  1)  it  shou 
be  subject  to  adequate  judicial  review  and  2)  thei 
is  adequate  private  representation  of  the  public  ei 
vironmental  interest.  A  second  reform  enviroi 
mentalists  seek  is  substantive.  The  basic  enter 
by  which  the  build-or-not-to-build  question 
determined  must  be  stated  so  as  to  avoid  a  pr 
sumption  that  what  any  applicant  seeks  to  bui 
should  be  built.  (Davis-Chicagoj 
W72-05690 


THE    BUREAUCRATIC    RESPONSE    TO    E! 
VIRONMENTAL  POLITICS, 

California  Univ.,  Davis. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-05693 


BARRIER  FOR  OIL  SPILT  ON  WATER, 

British  Petroleum  Co.  Ltd.,  London  (England 

and  Low  (Gordon)  (Plastics)  Ltd.,  London  (E 

gland)  (Assignees). 

Denis  Henry  Desty,  Leslie  Bretherick,  and 

Michael  Guthrie  Webb. 

U.  S.  Patent  No.  3,503,508,  3  p,  8  fig,  10  ref:  Pate 

Abstracts  Section,  Official  Gazette,  Vol  872,  r> 

5,  p  1523,  March  31,  1970. 

Descriptors:     'Patents.     'Oil    wastes.    Pollutic 
abatement.     'Skimming,     'Barriers,     Separatk 
techniques,  Water  pollution  control. 
Identifiers:  'Oil  skimmer.  Oil  spillage.  Oil  poll 
tion  abatement. 

The  floatable  barrier  consists  of  twin  hoses  lo 
gitudinally  joined  together  and  having  a  figu 
eight  cross  section.  A  flexible  flap  whose  densi 
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between  that  of  oil  and  water  is  connected  below 
,e  skimming  inlets.  In  use  the  flap  finds  the 
1/waier  interface  to  encourage  preferential 
jmming  of  the  oil  from  the  water.  (See  also  W72- 
i709  and  W72-05710)  (Sinha-OEIS) 
72-05708 


ARRIER  FOR  OIL  SPILT  ON  WATER, 

lie  British  Petroleum  Co.,  Ltd.,  London  (En- 

and)  (Assignee). 

enis  Henry  Desty,  and  Leslie  Bretherick. 

.  S.  Patent  No.  3,503,512,  3  p,  8  fig,  8  ref ;  Patent 

bstracts  Section,  Official  Gazette,  Vol  872,  No 

p  1524,  March  31, 1970. 

sscriptors:    *Patents,    'Oil    wastes.    Pollution 
latement,      Skimming,      Barriers,      Separation 
chniques,  Water  pollution  control, 
entifiers:  "Oil  skimmers,  Oil  spillage.  Oil  pollu- 
>n  abatement. 

n  inflatable  barrier  having  water  and  air  cham- 
•rs  which,  when  inflated,  floats  with  part  below 
id  part  above  the  water  surface  to  impede  the 
issage  of  floating  oil.  It  may  also  have  a 
.imming  chamber  which  connects  to  the  water 
vel.  (See  also  W72-05708  and  W72-05710)  (Sinha- 
EIS) 
72-05709 


ARRIER  FOR  OIL  SPILT  ON  WATER, 

ritish  Petroleum  Co.  Ltd.,  London  (England); 

id  Low  (Gordon)  (Plastics)  Ltd.,  London  (En- 

and)  (Assignees). 

enis  Henry  Desty,  Leslie  Bretherick,  and 

jchael  Guthrie  Webb. 

.  S.  Patent  No.  3,503,214,  3  p,  8  fig,  8  ref;  Patent 

bstracts  Section,  Official  Gazette,  Vol  872,  No 

p  1449,  March  31,  1970. 

escriptors:     'Patents,    'Oil    wastes,    Pollution 
>atement,      Skimming,      Barriers,      Separation 
chniques,  Water  pollution  control, 
lentifiers:  "Oil  skimmer,  Oil  spillage,  Oil  pollu- 
on  abatement. 

he  inflatable  barrier  consists  of  air  hoses  posi- 
oned  side  by  side  to  form  a  raft  which  has  one  or 
ore  water  ballast  chambers  attached  below.  The 
irrier  floats  with  part  below  and  part  above  the 
ater  surface  to  impede  the  passage  of  floating  oil. 
he  air  hoses  are  graded  to  form  a  wedge-shaped 
ift.  (See  also  W72-05708  and  W72-05709)  (Sinha- 
EIS) 
'72-05710 


APER  INDUSTRY  WATER  QUALITY  PRO- 
ECTION  TECHNOLOGY:  STATUS  AND 
EEDS, 

auonal  Council  of  the  Paper  Industry  for  Air  and 

tream  Improvement,  Inc.,  New  York. 

or  primary  bibliographic  entry  see  Field  05D. 

72-05737 


OLLUTION  CONTROL  LOANS, 

enate,  Washington,  D.C. 

or  primary  bibliographic  entry  see  Field  06E. 

02-05742 


ONSERVATION,  POLICY  AND  THE  ROLE  OF 
OUNSEL, 

laine  Univ.,  Portland.  School  of  Law. 

or  primary  bibliographic  entry  see  Field  06E. 

/72-05743 


IAVIGABLE  WATERS  SAFETY  AND  EN- 
IRONMENTAL  QUALITY  ACT  OF  1971  (A 
'ILL  TO  PROMOTE  THE  SAFETY  AND  PRO- 
ECT  THE  ENVIRONMENTAL  QUALITY  OF 
■ORTS,  WATERFRONT  AREAS,  AND  THE 
IAVIGABLE  WATERS  OF  THE  UNITED 
TATES). 

or  primary  bibliographic  entry  see  Field  06E. 
V72-05753 


A  BILL  TO  AMEND  SECTION  8  OF  THE 
FEDERAL  WATER  POLLUTION  CONTROL 
ACT, 

Congress,     Washington,     D.C;     and     Senate, 

Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-05758 


WATER  QUALITY  IMPROVEMENT  ACT  OF 
1968  (A  BILL  TO  AMEND  THE  FEDERAL 
WATER  POLLUTION  CONTROL  ACT,  AS 
AMENDED,  RELATING  TO  THE  CONSTRUC- 
TION OF  WASTE  TREATMENT  WORKS,  AND 
FOR  OTHER  PURPOSES). 
For  primary  bibliographic  entry  see  Field  06E. 
W72-05759 


A  BILL  TO  AMEND  THE  FEDERAL  WATER 
POLLUTION  CONTROL  ACT  TO  AUTHORIZE 
RESEARCH  AND  DEMONSTRATION  PRO- 
GRAMS FOR  THE  CONTROL  OF  LAKE  POL- 
LUTION AND  ACn)  AND  OTHER  MINE 
WATER  DRAINAGE,  AND  TO  PREVENT  POL- 
LUTION OF  WATER  BY  ODL. 
For  primary  bibliographic  entry  see  Field  06E. 
W72-05760 


A  BDLL  TO  AMEND  THE  FEDERAL  WATER 
POLLUTION  CONTROL  ACT  TO  AUTHORIZE 
RESEARCH  AND  DEMONSTRATION  PRO- 
GRAMS FOR  THE  CONTROL  OF  LAKE  POL- 
LUTION AND  ACH)  AND  OTHER  MINE 
WATER  DRAINAGE,  AND  TO  PREVENT  POL- 
LUTION BY  OIL. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-05761 


POWERS  OF  LAKE  AUTHORITIES. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-05774 


LEAKY  LEGISLATION:  AN  ANTD?OLLUTION 
PLAN  CONTAINS  A  BIG  LOOPHOLE  FAVOR- 
ING OIL  COMPANIES, 

Wall  Street  Journal,  New  York. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-05786 


REPORT  ON  IMPROVEMENTS  TO  THE 
BOSTON  MAIN  DRAINAGE  SYSTEM,  VOL.  I. 

Camp,  Dresser  and  McKee,  Boston,  Mass. 

City  of  Boston,  Massachusetts,  Public  Works  De- 
partment, September  1967.  194  p,  43  fig,  27  tab.  P- 
Mass-3306  (HUD). 

Descriptors:  'Drainage  programs,  *Water  pollu- 
tion control,  *Flood  control,  'Tunnels,  'Storm  ru- 
noff, 'Underground  storage,  Harbors,  Mas- 
sachusetts, Water  quality  control,  Waste  water, 
Construction  costs,  Operating  costs.  Detention 
reservoirs.  Storage,  Planning,  Drainage  engineer- 
ing, Sewer  systems,  Surface  runoff,  Project 
planning. 

Identifiers:  'Boston  (Mass),  'Combined  sewer 
overflows. 

A  study  was  conducted  to  determine  the  adequacy 
of  and  recommend  improvements  to  principal  in- 
tercepting sewers  and  conduits  in  the  Boston  main 
drainage  system.  Improvements  as  recommended 
to  the  Boston  main  interceptor  and  east  side  inter- 
ceptor along  with  the  construction  of  a  marginal 
conduit,  pumping  station  and  outfall  sewer  to 
eliminate  overflows  in  South  Boston.  Because  of 
the  great  importance  of  the  intercepting  sewers 
and  conduits  which  require  replacement,  it  has 
been  considered  necessary  to  investigate  all 
reasonable  alternative  methods  of  handling  mixed 
sewage  and  storm  water  overflows  in  order  to 
recommend  the  most  feasible  long-range  program 
which  would  also  complement  the  most  practica- 
ble initial  construction  program.  Four  possible 
methods  were  studied  for  abatement  of  pollution 


of  the  Boston  Harbor  and  adjacent  waters.  This 
pollution  is  caused  principally  by  overflows  from 
the  area's  combined  sewer  systems.  The  four 
methods  are:  (1)  complete  separation  of  all  sanita- 
ry sewerage  and  storm  drainage  systems,  (2)  con- 
struction of  chlorination  detention  tanks,  (3)  con- 
struction of  surface  holding  tanks,  and  (4)  con- 
struction of  the  Deep  Tunnel  Plan.  The  Deep  Tun- 
nel Plan  was  shown  to  be  the  most  economical  of 
the  four  alternatives  and  is  recommended  for  im- 
plementation. The  construction  cost  of  a  regional 
Deep  Tunnel  Plan  is  estimated  to  be  about  430  mil- 
lion dollars.  This  plan  will  involve  the  construction 
of  large  deep  rock  storage  tunnels,  shafts,  trans- 
mission tunnels,  surface  connections,  a  main 
pumping  station  located  on  Deer  Island  and  an 
ocean  outfall  and  diffuser  pipes.  (See  also  W72- 
05801)  (Poertner) 
W72-05800 


REPORT  ON  IMPROVEMENTS  TO  THE 
BOSTON  MAIN  DRAINAGE  SYSTEM,  VOL.  2. 

Camp,  Dresser  and  McKee,  Boston,  Mass. 

City  of  Boston,  Massachusetts,  Public  Works  De- 
partment, September  1967.  182  p,  10  fig,  5  tab,  125 
ref.  P-Mass-3306  (HUD). 

Descriptors:  'Drainage  programs,  'Water  pollu- 
tion control,  'Flood  control,  'Flood  control, 
'Tunnels,  'Storm  runoff,  'Underground  storage, 
Harbors,  Massachusetts,  Water  quality  control, 
Waste  water,  Construction  costs,  Operating  costs, 
Detention  reservoirs,  Storage,  Planning,  Drainage 
engineering,  Sewer  systems,  Surface  runoff,  Pro- 
ject planning. 

Identifiers:  'Boston,  'Combined  sewer  overflows, 
Boston  Harbor. 

Background  information  is  presented  along  with 
details  concerning  Boston's  main  drainage  system. 
The  purpose  is  to  determine  the  adequacy  of  and 
recommend  improvements  to  principal  intercept- 
ing sewers  and  conduits  in  the  Boston  main 
drainage  system.  Improvements  are  recommended 
to  the  Boston  Main  Interceptor  and  East  Side  In- 
terceptor along  with  the  construction  of  a  marginal 
conduit,  pumping  station,  and  outfall  sewer  to 
eliminate  overflows  in  South  Boston.  Four  possi- 
ble methods  were  studied  for  abatement  of  pollu- 
tion of  the  Boston  Harbor  and  adjacent  waters. 
This  pollution  is  caused  principally  by  overflows 
from  the  area's  combined  sewer  systems.  The 
Deep  Tunnel  Plan  was  shown  to  be  the  most 
economical  of  the  four  alternative  plans  con- 
sidered and  is  recommended  for  implementation. 
This  plan  will  involve  the  construction  of  large 
deep  rock  storage  tunnels,  shafts,  transmission 
tunnels,  surface  connections,  a  main  pumping  sta- 
tion located  on  Deer  Island  and  an  ocean  outfall 
and  diffuser  pipes.  Appendixes  cover:  (A)  history 
of  the  Boston  Sewerage  System  Before  1950,  (B) 
plan  of  existing  sewerage  system,  (C)  population 
trends  for  wards,  (D)  condition  and  capacity  of  ex- 
isting outlets,  (E)  public  Boston  connections  to  the 
metropolitan  sewerage  system,  (F)  the  proposed 
deep  tunnel  plan,  (G)  subsurface  data,  and  (H) 
bibliography.  (See  also  W72-05800)  (Poertner) 
W72-05801 


STUDD2S  ON  THE  OPEN  ADt  BIOLOGY  OF 
SALMONELLAE  IN  THE  REGION  OF  THE 
WESER-LEDVE  RIVERS  1964-67, 

Niedersaechsiches      Landesmuseum      Hannover 

(West  Germany). 

For  primary  bibliographic  entry  see  Field  05C. 

W72-05802 


SAN   FRANCISCO   BAY-DELTA   WATER 
QUALITY  CONTROL  PROGRAM, 

California  State  Water  Resources  Control  Board, 
Sacramento.  San  Francisco  Bay-Delta  Program. 
R.  Walsh. 

Journal  Water  Pollution  Control  Federation,  Vol. 
40,  No.  2,  p  241-251,  February,  1968. 
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Descriptors:  Water  resources  development, 
•Water  quality  control,  "California,  Waste  water 
treatment,  Waste  water  disposal,  Project  pur- 
poses, Competing  uses,  Water  pollution  control. 
Identifiers:  "Agricultural  drainage,  *San  Fran- 
cisco Bay  (Calif),  San  Joaquin  Delta  (Calif). 

San  Francisco  Bay  and  the  Sacramento-San 
Joaquin  area  comprise  one  of  the  most  rapidly 
developing  areas  in  the  country.  Existing  and 
planned  water  project  developments  together  with 
agricultural  drainage  waters  have  an  effect  on  the 
area.  A  program,  being  conducted  by  the  State  of 
California  and  to  be  completed  in  1969,  will 
develop  the  basic  features  of  a  comprehensive 
plan  for  the  control  of  water  pollution  including  a 
system  for  the  collection,  reclamation,  treatment, 
and  disposal  of  waste  and  drainage  water 
discharges.  This  project,  perhaps  the  largest  and 
most  comprehensive  ever  undertaken,  is  unique  in 
several  aspects-area  size,  complexity  of  hydrologi- 
cal  system,  diversity  of  the  beneficiaries,  and 
methods  of  approach.  (Skogerboe-Colorado  State) 
W72-05809 


INDUSTRY  AND  THE  ENVIRONMENT  - 
FEEDLOT  WASTE  MANAGEMENT, 

Texas  State  Legislature,  Austin. 

W.Clayton. 

In:   Proceedings  of  Animal  Waste   Management 

Conference,   Kansas   City,   Missouri,   February, 

1969.  p  5-7. 

Descriptors'.  'Farm  wastes,  "Cattle,  "Regulation, 
Pollution  abatement,  Ecosystems,  Waste  disposal, 
"Feed  lots. 

In  assessing  the  significance  of  the  various  threats 
to  our  water  and  air  resources,  two  items  should 
be  kept  in  mind:  (1)  no  one  can  come  to  the  en- 
vironmental table  with  clean  hands,  and  (2)  a  dis- 
proportionate emphasis  placed  on  one  segment  of 
the  problem  may  result  in  other  areas  going  un- 
noticed. Animal  waste  in  general  and  feedlot  waste 
in  particular  pose  significant  environmental 
problems  in  the  areas  of  (1)  fish  and  other  aquatic 
life  and  recreational  uses,  (2)  potable  water  sup- 
plies and  (3)  land  usage  and  esthetics.  These  en- 
vironmental challenges  can  best  be  overcome  by 
means  of  an  effective  and  active  alliance  between 
the  feeding  industry  and  the  responsible  regulatory 
agency.  (See  also  W71-02049)  (Schmitt-Iowa 
State) 
W72-05811 


FEEDLOT  POLLUTION  SLIDE  SHOW, 

Federal  Water  Pollution  Control  Administration, 

Kansas  City,  Mo.  Missouri  Basin  Region. 

R.  S. Jessee. 

In:   Proceedings  of  Animal  Waste  Management 

Conference,    Kansas    City,    Missouri,    February 

1969.  p  7-8. 

Descriptors:   "Farm  wastes,  "Runoff,  "Fish-kill, 
Irrigation,  Farm  lagoons.  Odor,  Cattle,  "Feed  lots. 
Water  pollution  sources,  Water  pollution  control, 
Iowa,  Nebraska,  Missouri  River  Basin. 
Identifiers:  Flies. 

A  major  source  of  pollution  in  the  Missouri  Basin 
is  agricultural  waste  from  feedlots.  There  are  over 
46,000  feedlots  in  Iowa  and  over  24,000  in 
Nebraska.  Over  4  million  cattle  were  on  feed  last 
year  in  Iowa.  The  wastes  generated  by  100  cows 
are  equivalent  to  8  to  18  hundred  people.  Feedlot 
pollution  too  often  occurs  as  a  slug  load  washed 
into  the  stream  after  moderate  or  heavy  rains. 
Twenty-eight  slides  show  extreme  examples  of 
water  pollution  from  feedlots.  They  include  slides 
taken  at  the  John  Redmond  Reservoir,  where  over 
a  half  million  fish  were  killed  from  cattle  runoff. 
Several  slides  of  manure  in  feedlots  depict  condi- 
tions before  and  after  heavy  rains.  Also  shown  is  a 
feedlot  with  a  diversion  terrace,  a  large  lagoon,  a 
secondary  lagoon,  and  cropland  irrigation;  thus 
the  nutrient  cycle  is  completed.  (See  also  W71- 
02049)  (Schmitt-Iowa  State) 
W72-05812 


ANIMAL   WASTE  POLLUTION   -   OVERVIEW 
OF  THE  PROBLEM, 

Federal  Water  Pollution  Control  Administration, 

Kansas  City,  Mo.  Missouri  Basin  Region. 

J.  M.  Rademacher. 

In:   Proceedings  of  Animal  Waste  Management 

Conferences,   Kansas  City,   Missouri,   February 

1969.  p  7-9,4  ref. 

Descriptors:  "Farm  wastes,  "Groundwater,  Cat- 
tle, Fish  kill.  Animal  population.  Runoff,  Confine- 
ment pens,  Waste  treatment,  Wells,  "Feed  lots, 
Missouri  River  Basin,  Water  pollution  sources. 
Identifiers:  Population  equivalents. 

The  volume  of  animal  wastes  produced  in  the 
United  States  is  about  ten  times  that  produced  by 
the  human  population.  Two  billion  tons  of 
livestock  wastes  are  produced  annually  in  the 
U.S.A.  This  amount  of  waste  production  is 
equivalent  to  that  of  a  human  population  of  1 .9  bil- 
lion. There  is  evidence  that  animal  wastes  are  a 
major  source  of  water  quality  degradation.  Feedlot 
runoff  contaminates  water  supplies,  destroys  fish 
and  aquatic  life  in  streams,  and  generally  degrades 
water  quality.  These  wastes  also  have  an  effect  on 
ground  water,  of  6000  water  samples  analyzed  in 
Missouri,  forty-two  percent  contained  more  than  5 
parts  per  million  nitrate  as  nitrogen.  Public  recog- 
nition and  open  discussions  constitute  a  major  step 
toward  the  solution  to  this  major  problem.  (See 
also  W7 1-02049)  (Dorland-Iowa  State) 
W72-05813 


INDUSTRY'S  ROLE  IN  FEEDLOT  POLLUTION 
CONTROL, 

C.  B.  Joseph. 

In:  Proceedings  of  Animal  Waste  Management 
Conference,  Kansas  City,  Missouri,  February 
1969.  p  9-10. 

Descriptors:  "Farm  wastes,  "Cattle,  "Waste 
disposal,  Runoff,  Groundwater,  Animal  popula- 
tions, Kansas,  Economics,  "Feed  lots.  Water  pol- 
lution control.  Water  pollution  sources,  Industrial 


wastes. 

Identifiers:  Industrial  expansion.  Beef  consump- 
tion. 

In  Kansas  cattle  in  feedlots  with  over  1000-head 
capacity  have  increased  in  excess  of  700%  and  are 
producing  over  half  the  state's  total  beef  produc- 
tion. In  1956,  of  the  182,000  head  produced,  only 
30,000  head  were  produced  in  commercial  feedlots 
with  a  capacity  in  excess  of  1000  head;  however, 
by  1969,  the  total  production  had  risen  to  766,000 
head  of  which  486,000  were  produced  in  feedlots 
with  over  1000-head  capacity.  With  this  rapid  in- 
crease in  both  the  size  and  number  of  large 
feedlots,  the  problems  of  pollution  control  have 
become  more  pressing.  Sites  for  new  feedlots  must 
be  chosen  more  carefully  with  respect  to  terrain 
features  and  tax  write-off  incentives  need  to  be  ex- 
tended to  feedlot  owners  to  cover  the  cost  of 
adequate  control  and  disposal  facilities.  (See  also 
W7 1-02049)  (Dorland-Iowa  State) 
W72-05814 


HOW  TO  CONDUCT  A  STATE  INVENTORY, 

Minnesota     Pollution     Control     Agency,     Min- 
neapolis. 
J.  P.  Badalich. 

In:  Proceedings  of  Animal  Waste  Management 
Conference,  Kansas  City,  Missouri,  February 
1969.  p  11-12. 

Descriptors:   "Farm  wastes,   "Cattle,  "Investiga- 
tions,   Runoff,    Legislation,    Minnesota,    Waste 
disposal.  Confinement  pens,  Financing,  Permits, 
Topogn  phy,  "Feed  lots. 
Identifiers:  Inventory,  Questionnaires. 

The  most  important  aspect  of  any  feedlot  invento- 
ry is  the  financing  necessary  to  undertake  such  a 
project.  Every  government  agency  and  private  as- 
sociation is  under  a  limited  budget  and  the  object 
of  any  study  must  be  justified.  Minnesota  has 
19,900  feedlots  which  makes  personal  investiga- 
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tions  impractical  and  necessitate  a  canvas  by  ma 
Some  preliminary  screening  can  be  done  \ 
questionnaire  which  could  be  sent  to  households 
rural  areas.  These  questionnaires  would  not  be  a 
plications  for  a  permit,  but  would  supply  inform 
tion  on  whether  investigation  for  a  permit  wou 
be  necessary.  These  questionnaires  would  primal 
ly  determine  the  size  of  the  operation,  its  locati< 
and  topographical  features,  and  the  type  of  was 
handling  and  disposal  systems.  Investigators  cou 
be  sent  where  it  was  necessary  and  determine  co 
formity  to  regulations  and  permits  issued.  (S 
also  W71-02049)  (Dorland-Iowa  State) 
W72-05815 


HOW  TO  CONDUCT  A  STATE  INVENTORY, 

Colorado  Dept.  of  Health,  Denver.  Water  Poll 

tion  Control  Commission. 

F.J.  Rozich. 

In:   Proceedings  of  Animal  Waste  Manageme 

Conference,    Kansas    City,    Missouri,    Februa 

1969.  p  12-14. 

Descriptors:   "Farm  wastes,  "Cattle,   "Investij 

tions.     Runoff,    Legislation,    Colorado,    Was 

disposal.   Confinement   pens,   Financing,    "Fe 

lots. 

Identifiers:  Inventory. 

With  the  passage  of  the  Colorado  Water  Qual 
Act  of  1966,  the  Colorado  State  Agency  gained  j 
risdiction  over  wastes  discharged  by  feedlots 
the  state.  The  first  task  was  gathering  mc 
specific  information,  such  as  ownership,  acrea 
involved  in  the  various  feedlots,  the  number 
animals  fed,  and  the  location  of  the  facility.  ' 
carry  out  the  inventory  an  engineering  technici 
was  employed  for  field  surveys.  The  Milk,  Foe 
and  Drug  Section  and  local  health  units  were  ask 
to  complete  a  similar  inventory  as  part  of  their  re 
tine  inspections  of  dairy  cattle  facilities.  When 
possibility  of  water  pollution  was  indicated,  d 
trict  engineers  were  asked  to  follow  up  and  disci 
this  matter  with  the  owner  of  the  facility.  (See  al 
W7 1-01049)  (Dorland-Iowa  State) 
W72-05816 


THE    KANSAS    ANIMAL    WASTE    CONTR< 
PROGRAM, 

Kansas  State  Dept.  of  Health,  Topeka.  Envin 

mental  Health  Services. 

J.  L.  Mayes. 

In:   Proceedings  of  Animal  Waste   Managemi 

Conference,    Kansas    City,    Missouri,    Febnii 

1969.  p  15-17,  1  append. 

Descriptors:  "Farm  wastes,  "Legislation,  "Wa 
quality   control.   Cattle,   Investigations,    Rune 
Kansas,  Waste  disposal.  Permits,  Fish  kill,  Od 
Retention,  "Feed  lots.  Water  pollution  control. 
Identifiers:  Flies,  Slug  flow. 

With  the  increasing  size  and  number  of  cal 
feedlots,  the  public  has  been  aroused  on  i 
problems  of  odor  and  fly  production.  This  conci 
was  brought  to  the  attention  of  the  Kansas  Depi 
ment  of  Health  where  the  concern  shifted  to  wa 
quality  in  1959  when  fish  kills  began  occurr 
downstream  from  a  few  feedlots.  Field  investi 
tion  of  water  pollution  episodes  revealed  that 
'slug'  flow  of  animal  waste  runoff  can  seriou 
pollute  receiving  streams.  These  investigations 
lowed  the  design  of  a  control  program  which  i 
yield  significant  results.  These  regulations  reqi 
containment  and  control  by  irrigation  practices 
all  runoff  from  animal  feedlot  installations,  » 
the  minimum  retention  of  three  inches  of  surf 
runoff.  A  copy  of  these  regulations  is  includ 
(See  also  W71-02049)  (Dorland-Iowa  State) 
W72-05817 


CONTROL  DEVICES  FOR  ANIMAL  FEEDL 
RUNOFF, 

Nebraska  State  Dept.  of  Health,  Lincoln.  Wi 

Pollution  Control  Council. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-05818 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 

Water  Quality  Control — Group  5G 


IE  ARCH  ON  ABATEMENT  OF  POLLUTION 
)  MANAGEMENT  OF  ORGANIC  WASTES 
>M  CATTLE  FEEDLOTS  IN  NORTHEAST- 
I  COLORADO  AND  EASTERN  NEBRASKA, 
icullural  Research  Service,  Fort  Collins,  Colo, 
and  Water  Conservation  Research  Div. 
.  Evans. 

Proceedings  of  Animal  Waste  Management 
ference,  Kansas  City,  Missouri,  p  20-22, 
ruary  1969.  5  ref. 

:riptors:  'Farm  wastes,  'Cattle,  *Nitrates, 
hemical  oxygen  demand.  Confinement  pens, 
off,  Coliforms,  Ammonia,  Odor,  Absorption, 
>und water  contamination,  Water  pollution 
ces,  'Pollution  abatement,  'Organic  wastes, 
tifiers:  'Feed  lots. 

stock  in  the  United  States  produce  over  1  bil- 
cubic  yards  of  wastes  per  year.  About  three- 
ths  of  our  beef  cattle  are  finished  in  feedlots. 
e  of  these  feedlots  carry  as  many  as  50,000 
I,  which  presents  a  waste  disposal  problem 
lar  to  a  city  of  600,000  people.  Rains  are  very 
lent  at  picking  up  this  material  from  feedlots, 
Iting  in  introduction  of  material  with  a  high 
)  into  streams.  Research  was  conducted  to 
ratine  ground  water  pollution.  Feedlots  had 
highest  nitrate  levels,  but  irrigated  land 
ably  contributes  more  total  nitrate  due  to 
h  larger  acreage  in  irrigated  land.  There  was  a 
1  die-off  of  the  coliform  population  in  feedlot 
,  indicating  little  danger  of  ground  water  con- 
nation  by  coliforms.  Ammonia  losses  in  the  air 
It  in  odor  and  increased  ammonia  absorption 
vater  surfaces  around  the  feedlot.  (See  also 
-02049)  (Dorland-Iowa  State) 
-05819 


:  UNIVERSITIES'  ROLE  IN  FEEDLOT  POL- 
ION  CONTROL, 

i  State  Univ.,  Ames.  Dept.  of  Agricultural  En- 

ering. 

Miner. 

Proceedings  of  Animal  Waste  Management 

terence,    Kansas    City,    Missouri,    p    23-24, 

nary  1969. 

:riptors:  'Farm  wastes,  'Runoff,  'Universi- 
Confinement  pens,  Cattle,  'Pollution  abate- 
t,  Research  and  development,  'Feed  lots. 

1  feedlot  runoff  control  is  achieved  in  a 
ner  acceptable  to  the  livestock  producer,  regu- 
■y  agencies  and  the  general  public,  the  univer- 
s  must  play  an  active  role.  One  of  the  principal 
ributions  of  universities  toward  solving  the 
lot  pollution  problem  is  to  guide  and  stimulate 
ents  through  specific  courses  in  livestock 
:es  combined  with  the  basic  principles  of  other 
itific  disciplines,  such  as  civil  and  agricultural 
neering,  microbiology,  chemistry,  agronomy, 
others.  Extension  education  can  be  one  effec- 
method  of  alerting  feedlot  operators  to  the 
ilems  of  feedlot  runoff  and  bringing  to  them 
currently  available  means  of  controlling  or 
ing  these  problems.  It  also  allows  for  feedback 
i  feedlot  operators  to  the  university.  A  well- 
gned  research  project  should,  (1)  be  of  interest 
le  or  more  researcher,  (2)  be  compatible  with 
lable  facilities,  (3)  stimulate  growth  on  the  part 
ie  scientist  and  allow  him  to  provide  training  to 
ents,  and  (4)  have  some  source  of  funding 
lable.  The  roles  of  research  centers  and  stu- 

training  centers  have  been  mutually  benefi- 
A  university  can  interact  with  society  through 
iultation  of  its  staff  with  various  individuals 

agencies.    Such    interactions    are    possible 
iuse  of  the  universities'  reputation  as  an  un- 
sd  source  of  objective  recommendations,  (see 
W71-02049)  (Schmitt-Iowa  State) 
-05820 


H  TO  GAIN  PUBLIC  SUPPORT, 

sas  City  Star,  Mo. 

urnbull. 

Proceedings  of  Animal  Waste   Management 

ference,    Kansas    City,    Missouri,    p    24-25, 

ruary,  1969. 


Descriptors:    'Farm  wastes,   'Runoff,   Pollution 
abatement,  Cattle,  'Feed  lots. 

On  the  pollution  subject  there  are  two  extremes, 
one  group  would  stop  doing  anything  that  might  in 
any  way  pollute  streams,  such  as  use  of  commer- 
cial fertilizer;  while  the  other  extreme  insists  they 
will  continue  to  do  as  they  please.  Between  these 
extremes  are  those  people,  both  cattlemen  and  the 
general  public,  who  will  be  reasonable  if  they  are 
given  the  facts.  The  facts  in  the  situation  of  feedlot 
runoff  pollution  consist  mainly  of  numbers. 
Although  not  so  at  one  time,  we  now  have  so  many 
cattle  and  other  livestock  in  feedlots  that  we  have 
a  problem.  We  must  realize  the  number  of  cattle 
on  feed  has  doubled  since  1950.  These  numbers  as 
simply  as  anything  define  the  problem,  and  are  un- 
derstandable to  the  public.  When  they  do  un- 
derstand this,  they  will  be  better  prepared  to  give 
public  support  for  whatever  is  needed  to  solve  the 
problem.  (See  also  W71-02049)  (Schmitt-Iowa 
State) 
W72-05821 


MINNESOTA  FEEDLOT  POLLUTION  CON- 
TROL PROGRAM  -  STATUS  REPORT, 

Minnesota     Pollution     Control     Agency,     Min- 
neapolis. 
J.  P.  Badalich. 

In:  Proceedings  of  Animal  Waste  Management 
Conference,  Kansas  City,  Missouri,  p  25-26, 
February  1969. 

Descriptors:  'Farm  wastes,  'Legislation,  Ad- 
ministrative agencies,  Legal  aspects,  'Regulation, 
'Minnesota,  'Feed  lots. 

Following  the  Big  Stone  Lake  study,  a  joint  ven- 
ture by  the  Governors  of  Minnesota  and  South 
Dakota,  interest  was  generated  in  regulations  re- 
garding feedlot  controls  for  the  state  as  a  whole. 
The  Minnesota  Pollution  Control  Agency  is 
charged  under  statute  for  the  control  of  all  wastes. 
A  'preliminary  draft'  of  regulations  was  published 
which  caused  criticism  from  many  feeders  and 
various  organizations.  These  reports  and  com- 
ments should  precipitate  regulations  that  will  be 
reasonable  and  desirable.  We  then  go  through  the 
statutory  procedure  of  public  hearings,  where  we 
hope  to  get  the  reactions  of  the  people  in  industry 
as  well  as  the  public  at  large.  The  next  step  is  for 
the  assistant  attorney  general  to  come  up  with  the 
findings  of  fact,  conclusions,  and  order.  The 
Agency  will  then  promulgate  the  standards,  have 
them  published,  and  issued.  Following  this  we  will 
set  up  specific  rules,  regulations  and  procedures, 
and  then  go  into  an  inventory  type  procedure.  Any 
regulation  or  standard  proposed  to  the  public  or 
any  industrial  or  municipal  group  must  be  reasona- 
ble, feasible,  and  practicable.  (See  also  W71- 
02049)  (Schmitt-Iowa  State) 
W72-05822 


STATUS,  PLANS,  AND  NEEDS  FOR  A  COM- 
PREHENSIVE FEEDLOT  POLLUTION  CON- 
TROL PROGRAM  IN  SOUTH  DAKOTA, 

South  Dakota  State  Dept.  of  Health,  Pierre.  Water 
Pollution  Control  Section. 
B.  Barker. 

In:  Proceedings  of  Animal  Waste  Management 
Conference,  Kansas  City,  Missouri,  p  26,  Februa- 
ry, 1969. 

Descriptors:  'Farm  wastes,  'Regulation,  'Ad- 
ministrative agencies,  'South  Dakota,  Legislation, 
Pollution  abatement,  'Feed  lots. 

A  provision  for  promulgation  of  regulations  to 
control  wastes  associated  with  confined  feeding  of 
livestock  was  included  in  the  Plan  of  Implementa- 
tion of  the  'Water  Quality  Standards  for  the  Sur- 
face Waters  of  South  Dakota.'  The  standards  were 
adopted  by  the  South  Dakota  Committee  on  Water 
Pollution  on  April  20,  1967  and  by  the  Secretary  of 
the  U.S.  Dept.  of  the  Interior  on  August  7,  1967.  In 
January,  1967,  an  Advisory  Committee  on  the 
Committee  on  Water  Pollution  and  the  State  De- 
partment of  Health  was  formed  to  provide  techni- 


cal assistance  in  developing  regulations.  Proposed 
regulations  were  discussed  at  a  public  meeting  in 
Pierre  on  December  9,  1968.  The  Committee  on 
Water  Pollution  will  review  feedlot  waste  disposal 
information  presented  at  the  December  meeting 
and  will  prepare  a  regulation  for  the  purpose  of 
holding  public  hearings.  We  are  working  with  the 
South  Dakota  Water  Resources  Institute  and  Civil 
Engineering  staff  at  South  Dakota  State  Universi- 
ty in  developing  a  study  on  the  effects  of  feedlot 
wastes  on  our  surface  waters.  Plans  include  an 
education  program  to  keep  the  industry  informed 
of  proposals  and  obtain  feedback  from  the  agricul- 
tural community.  (See  also  W71-02049)  (Schmitt- 
Iowa  State) 
W72-05823 


STATUS  REPORT  OF  MONTANA'S  PROGRAM 
TO  CONTROL  POLLUTION  FROM  ANIMAL 
FEEDLOTS, 

Montana  State  Dept.  of  Health,  Helena.  Water 
Pollution  Control  Section. 
D.  Willems. 

In:  Proceedings  of  Animal  Waste  Management 
Conference,  Kansas  City,  Missouri,  p  27,  Februa- 
ry, 1969. 

Descriptors:  'Farm  wastes,  'Regulations,  'Mon- 
tana, Administrative  agencies,  Legislation,  Pollu- 
tion abatement,  'Feed  lots. 

Montana  does  not  have  feedlot  regulations  but  at 
this  time  is  developing  regulations.  Most  com- 
plaints on  feedlots  are  because  of  nuisance  condi- 
tions, thus,  control  of  both  air  pollution  and  water 
pollution  seems  essential.  Development  of  a  per- 
mit system  for  feedlots,  similar  to  the  present 
system  for  municipal  and  industrial  waste 
discharges  is  hoped  for.  The  main  concern  at  this 
time  is  to  have  adequate  control  of  new  feedlots 
and  the  prediction  is  that  there  will  be  many  in  the 
state  before  too  long.  It  looks  as  though  much  time 
could  be  spent  on  controls  for  existing  feedlots 
with  very  little  accomplishment.  (See  also  W71- 
02049)  (Schmitt-Iowa  State) 
W72-05824 


MISSOURI'S  ANIMAL  WASTE  MANAGE- 
MENT, 

Missouri  Water  Pollution  Board,  Jefferson  City. 
B.  Crockett. 

In:  Proceedings  of  Animal  Waste  Management 
Conference,  Kansas  City,  Missouri,  p  27,  Februa- 
ry 1969. 

Descriptors:  'Farm  wastes,  'Regulation,  'Missou- 
ri, Administrative  agencies,  Waste  disposal,  Pollu- 
tion abatement,  Cattle. 

The  Missouri  Water  Pollution  Board  believes  the 
agricultural  pollution  in  Missouri  can  be  controlled 
through  a  program  of  education  at  this  time.  The 
Board  is  cooperating  with  the  University  of  Mis- 
souri Extension  Service  and  the  Federal  and  State 
Departments  of  Agriculture  to  educate  the  farming 
public  for  the  control  of  agricultural  pollution.  In 
May,  1968,  the  University  of  Missouri  Extension 
Service  completed  a  revised  agricultural  inventory 
for  the  Board  on  the  stream  basins  of  Missouri. 
This  study,  to  be  updated  every  three  years,  in- 
cludes land  use  data,  fertilizer  and  pesticide  usage 
data,  as  well  as  animal  and  poultry  production  data 
for  each  basin.  The  Missouri  Water  Pollution 
Board  does  not  plan  to  request  legislation  pertain- 
ing to  the  registration  of  feeders  and,  and/or  con- 
finers  at  this  time.  (See  also  W71-02049)  (Schmitt- 
Iowa  State) 
W72-05825 


STATUS  REPORT  -  KANSAS  FEEDLOT  POL- 
LUTION CONTROL  PROGRAM  -  EXTEM- 
PORANEOUS REMARKS, 

Kansas  State  Dept.  of  Health,  Topeka.  Environ- 
mental Health  Services. 
M.  W.  Gray. 
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In:  Proceedings  of  Animal  Waste  Management 
Conference,  Kansas  City,  Missouri,  p  28,  Februa- 
ry, 1969. 

Descriptors:  *Farm  wastes,  'Regulation,  "Kan- 
sas, Administrative  agencies,  Fertilization,  Cattle, 
*Feed  lots,  Waste  disposal. 

As  a  result  of  research  undertaken  approximately 
five  years  ago  at  Kansas  State  University  and  the 
University  of  Kansas,  it  was  concluded  that  the 
activated  sludge  type  of  treatment  of  wastes  from 
animal  feedlot  operations  is  not  feasible  from  an 
economic  standpoint.  Retention  ponds  and  the  use 
of  retained  wastes  for  agricultural  purposes  was 
the  key  to  our  solution  in  Kansas.  Although  final 
authority  for  pollution  control  rests  with  the  De- 
partment of  Health,  our  problems  are  approached 
with  the  livestock  sanitary  commissioner's  office, 
the  agricultural  extension  service,  the  county 
agent,  the  consulting  engineer,  and  the  feeder.  We 
are  not  seriously  concerned  from  the  standpoint  of 
ground  water  pollution  by  way  of  the  feedlot  sur- 
face or  from  retention  facilities.  We  are  more  con- 
cerned with  the  solid  waste  material,  the  manures 
that  are  cleaned  from  the  feedlot  surface  and  reap- 
plied to  agricultural  land.  The  amount  of  nutrients 
that  can  be  applied  per  acre  is  directly  proportional 
to  that  which  will  be  removed  with  the  crop  grown. 
We  strive  for  cooperation  and  understanding  from 
the  animal  feeding  community,  as  this  is  essential 
to  our  program.  (See  also  W71-02049)  (Schmitt- 
Iowa  State) 
W72-05826 


STATUS  REPORT  -  NEBRASKA  FEEDLOT 
POLLUTION  CONTROL  PROGRAM, 

Nebraska  Water  Pollution  Control  Council,  Lin- 
coln. 

T.  A.  Filipi. 

In:  Proceedings  of  Animal  Waste  Management 
Conference,  Kansas  City,  Missouri,  p  29,  Februa- 
ry, 1969. 

Descriptors:  *Farm  wastes,  'Regulation, 
•Nebraska,  Fertilization,  Administrative  agencies, 
Runoff,  Cattle,  'Feed  lots. 

Water  Quality  Standards  have  been  adopted  and 
are  well-known  to  all  persons  in  the  state  of 
Nebraska.  Municipalities  and  industries  have 
taken  care  of  their  responsibilities  and  other  pollu- 
ters must  follow  in  the  program.  The  problem  of 
pollution  from  the  industry  of  agriculture,  specifi- 
cally feedlots,  was  brought  to  the  attention  of  the 
Nebraska  Water  Pollution  Control  Council  by  per- 
sons living  downstream  from  the  feedlots.  They 
brought  in  evidence  such  as  samples  of  water  and 
photographs  which  clearly  convinced  the  Council 
that  serious  pollution  does  occur  and  corrective 
steps  must  be  taken.  A  Feedlot  Operators  Commit- 
tee was  formed  and  assigned  to  prepare  rules  and 
regulations  relating  to  the  registration  of  feedlots. 
A  voluntary  survey  regarding  the  size  and  location 
of  feedlots  received  better  than  80%  compliance. 
The  next  assignment  of  the  committee  is  develop- 
ment of  solutions  within  the  economic  possibility 
of  the  industry.  Research  is  carried  on  by  the 
University  of  Nebraska  Extension  Division  work- 
ing with  the  United  States  Dept.  of  Agriculture. 
The  greatest  problem  that  confronts  Nebraska 
Water  Pollution  Control  Council  is  that  of  answer- 
ing questions  of  persons  intending  to  set  up  feedlot 
operations,  since  we  have  no  guidelines  for 
Nebraska  conditions.  (See  also  W7 1-02049) 
(Schmitt-Iowa  State) 
W72-05827 


STATUS  OF  NORTH  DAKOTA'S  PROGRAM 
TO  CONTROL  POLLUTION  FROM  ANIMAL 
FEEDLOTS, 

North  Dakota  State  Dept.  of  Health,  Bismarck. 
Div.  of  Water  Supply  and  Pollution  Control. 
N.  L.  Peterson. 

In:  Proceedings  of  Animal  Waste  Management 
Conference,  Kansas  City,  Missouri,  p  30,  Februa- 
ry, 1969. 


Descriptors:  *Farm  wastes,  'Regulations,  'Ad- 
ministrative agencies,  'North  Dakota,  Runoff, 
Cattle, 'Feedlots. 

Shortly  after  the  state's  new  Water  Pollution  Con- 
trol Board  took  office  on  July  1,  1967,  they 
requested  the  State  Department  of  Health  to 
present  to  them  as  much  information  as  possible 
on  pollution  from  agricultural  areas  and,  if  possi- 
ble, draft  a  proposed  preliminary  set  of  rules  and 
regulations.  The  first  draft  was  presented  in  Oc- 
tober, 1967  and  used  Kansas  proposed  regulations 
as  a  guideline.  An  Advisory  Committee  on  Feedlot 
Wastes  was  then  established.  It  was  composed  of 
Health  Department  personnel,  representatives  of 
the  Board,  and  representatives  of  the  various  cat- 
tle raising  and  feedlot  operators  associations.  This 
Committee  was  to  review  and  comment  on 
proposed  regulations,  discuss  them  with  their  con- 
stituents, obtain  comments,  and  recommend 
changes.  The  Advisory  Committee  failed  to  obtain 
many  comments  on  the  third  draft  of  the  proposed 
rules  and  regulations  and  decided  to  withhold  any 
further  action  until  a  report  on  the  Animal  Waste 
Management  Conference  in  Kansas  City  on 
February  20,  1969  could  be  obtained.  Due  to  the 
number  of  variable  factors  involved  in  feedlot 
operation,  the  actual  extent  of  pollution  is  difficult 
to  establish.  Thus,  there  is  a  need  for  much  addi- 
tional research  into  the  problem  of  feedlot  pollu- 
tion. Ultimately,  rules  and  regulations  will 
probably  be  adopted.  (See  also  W71-02049) 
(Schmitt-Iowa  State) 
W72-05828 


COLORADO'S  STATEMENT,  STATUS,  PLANS, 
AND  NEEDS  FOR  A  COMPREHENSIVE 
FEEDLOT  POLLUTION  CONTROL  PROGRAM, 

Colorado  State  Dept.  of  Public  Health,  Denver. 

Pollution  Control  Div. 

F.  J.  Rozich. 

In:   Proceedings  of  Animal  Waste  Management 

Conference,    Kansas    City,    Missouri,    p    30-31, 

February  1969. 

Descriptors:  'Farm  wastes,  'Regulations, 
'Colorado,  Cattle,  Legislation,  Administrative 
agencies.  Runoff,  'Feed  lots. 

The  extent  of  the  problem  of  pollution  attributable 
to  feedlot  wastes  is  being  determined  not  only  by 
the  inventory  being  conducted,  but  also  through 
stream  studies.  After  public  hearings  and  much 
discussion  pro  and  con,  the  Colorado  Water  Pollu- 
tion Control  Commission  adopted  'Rules  for  the 
Control  of  Water  Pollution  from  Livestock  Con- 
finement Facilities'  on  April  10,  1968.  Where  it  is 
determined,  through  field  inventory  and  sub- 
sequent inspections,  that  a  pollution  problem  does 
or  can  exist,  the  feeder  will  be  asked  to  comply 
with  the  adopted  rules.  A  Cease  and  Desist  Order 
will  be  issued  and  an  injunction  sought  if  the 
feedlot  operator  fails  to  comply  within  a  reasona- 
ble time.  All  types  of  animals  corralled  or  tethered, 
including  recreational  horses,  are  included  in  the 
rules.  The  pace  of  advancement  of  a  pollution  con- 
trol program  is  governed  largely  by  the  amount  of 
monies  and  personnel  available  for  such  a  project. 
(See  also  W71-02049)  (Schmitt-Iowa  State) 
W72-05829 


FEEDLOT  POLLUTION  CONTROL  IN  IOWA, 

Iowa  State  Dept.  of  Health,  Des  Moines.  Environ- 
mental Engineering  Service. 
R.  J.  Schliekelman. 

In:  Proceedings  of  Animal  Waste  Management 
Conference,  Kansas  City,  Missouri,  p  31-32, 
February,  1969. 

Descriptors:  'Farm  wastes,  'Regulation,  'Iowa, 
Cattle,  Legislation,  Administrative  agencies.  Ru- 
noff, 'Feed  lots,  Water  pollution  control. 

A  study  committee  comprised  of  three  Iowa  Water 
Pollution  Control  Commission  members,  two 
agricultural  engineers  and  the  extension  veterinari- 
an from  Iowa  State  University  was  formed  in 
November,    1966    to    study    the    feedlot    waste 


problem  and  make  recommendations  for  c 
rective  measures.  During  1967  a  perman 
Agricultural  Advisory  Committee  was  appoin 
by  the  WATER  Pollution  Control  Commission 
formulate  tentative  criteria  for  a  permit  syst 
and  tentative  standards  for  design  of  feedlot 
noff  control  systems.  Four  public  hearings  w 
held  in  April,  1968  as  a  part  of  the  procedure 
establishing  regulations.  The  'Proposed  Ca 
Feedlot  Waste  Water  Disposal  Regulatio 
defined  a  feedlot  and  described  conditions  un 
which  a  permit  for  waste  disposal  is  required. , 
companying  tentative  'Requirements  for  Ws 
Pollution  Control  Facilities'  described  sausfact 
facilities  for  handling  the  feedlot  runoff  wa 
The  rules  and  regulations  were  adopted  by 
Commission  in  1968  and  referred  to  the  Legislai 
Departmental  Rules  Review  Committee  for  fi 
approval.  Objections  were  voiced  and  the  n 
were  disapproved.  The  Committee  did  recommi 
and  volunteered  assistance  in  sponsoring  legi 
tion  to  permit  a  registration  procedure.  Dem 
stration  grants  have  been  requested  from 
FWPCA  to  build  model  facilities,  which  it  is  t 
would  do  more  to  prevent  pollution  from  feed 
than  any  other  item  not  already  undertaken.  ( 
also  W71-02049)  (Schmitt-Iowa  State) 
W72-05830 


ANIMAL         WASTE         MANAGEMENT 
QUESTIONS  AND  ANSWERS, 

Federal  Water  Pollution  Control  Administrati 
Kansas  City,  Mo.  Missouri  Basin  Region. 
A.  V.  Resnik. 

In:  Proceedings  of  Animal  Waste  Managen 
Conference,  Kansas  City,  Missouri,  p  33 
February,  1969. 

Descriptors:  'Farm  wastes,  'Runoff,  'Conf 
ment  pens.  Regulation,  Water  pollution  control 

In  the  initial  phase  of  confinement  livestock  f< 
ing,  feedlots  were,  by  design,  situated  where 
rains  would  scour  the  waste  materials  from 
lots,  preferably  into  nearby  draws  and  strea 
We  know  now  that  the  highly  concentrated  org; 
waste  cannot  and  must  not  be  discharged  witl 
treatment  into  streams.  The  exact  contribution 
the  total  effect  of  animal  wastes  on  the  w 
quality  of  the  Missouri  River  Basin  is  not  kno 
Prevention  and  control  cannot  wait  while  all 
data  are  collected  and  assembled.  Feedlot  rui 
pollution  could  be  greatly  reduced  with  a  minin 
expenditure  by  utilizing  known  information.  Ri 
lations  are  necessary  to  insure  the  feedlot  oper 
that  the  measure  he  is  taking  will  guarante 
reasonable  tenure  of  operation.  Uniformity  wl 
concurrently  allows  for  flexibility  must  be  I 
into  the  regulations,  since  there  is  no  one  mod( 
control  device  that  will  substantially  allev 
animal  waste  pollution.  Possible  control  met! 
include,  (1)  zoning  of  entire  watersheds 
livestock  production,  (2)  government  built  ' 
generation'  plants  of  new  concept  and  design 
development  of  supplemental  range  feeding 
grams,  and  (4)  composting  a  mixture  of  mai 
and  municipal  garbage  for  use  on  a  'greenl 
separating  the  city  from  the  animals.  (See 
W71-02049)  (Schmitt-Iowa  State) 
W72-05831 


INVENTORY  AND  ASSESSMENT  OF  1 
PROBLEM  OF  POLLUTION  FROM  FEED1 
WASTES, 

North  Dakota  State  Dept.  of  Health.  Bisma 
Div.  of  Water  Supply  and  Pollution  Control. 
N.  L.  Peterson. 

In:  Proceedings  of  Animal  Waste  Managei 
Conference,  Kansas  City.  Missouri,  p  S* 
February,  1969. 

Descriptors:  'Farm  wastes,  'Runoff.  Conl 
ment  pens.  Cattle,  Pollution  abatement,  Rej 
tions,  'Feedlots. 

Feedlot  wastes  differ  from  municipal  and  uxhi 
al  wastes  in  that  they  are  not  confined  nor  do 
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e  predictable  flows.  The  wastes  from  feedlots 
srally  reach  the  stream  only  during  periods  of 
jff.  The  first  step  toward  assessment  of  the 
ution  problem  might  be  to  determine  areas  of 
state  where  most  feedlots  are  concentrated  and 
it  major  or  minor  river  basins  have  the  highest 
sntial  of  being  polluted  at  times  of  feedlot  ru- 
:.  The  next  step  might  be  to  develop  an  inven- 

of  feedlots  including  data  on  location,  topog- 
ly,  number  of  cattle,  and  other  characteristics 
he  lot  operation  and  management.  Methods  of 
lining  inventory  information  might  be  through 
nits.  County  Extension  Offices,  farm  associa- 
s,  and  perhaps  through  individual  personal 
tact.  A  state  water  pollution  control  agency, 
ing  pertinent  weather  data  to  this  information, 
jld  be  in  a  position  to  access  the  pollution 
snlial,  both  individually  and  for  each  river 
n.  Certainly  much  can  be  accomplished  if  the 
e  water  pollution  control  agency  makes  a  sin- 
:  offer  of  assistance  and  advice  to  individual 
Hot  operators.  Rules  should  be  drawn  up  for 
purpose  of  assisting  the  state  agency  and  the 
Hot  operator  to  solve  a  mutual  problem.  (See 

W7 1-02049)  (Schmitt-Iowa  State) 
2-05832 


IESSING  THE  PROBLEM  OF  FEEDLOT 
LLUTION, 

souri  Univ.,  Columbia.  Dept.  of  Agricultural 
momics. 
J  McNabb. 

Proceedings  of  Animal  Waste  Management 
iference,  Kansas  City,  Missouri,  p  35-36, 
iruary,  1969. 

icriptors:  'Farm  wastes,  *Runoff,  Confine- 
it  pens,  Cattle,  Pollution  abatement,  Legisla- 
i,  *Feed  lots. 

tie  feedlots  have  been  receiving  an  increasing 
3unt  of  attention  from  pollution  conscious  peo- 
because  of  their  growing  number  and  size,  they 

be  seen  and  smelled,  and  our  affluent  society 
ecoming  more  concerned  with  esthetic  values, 
ion  is  demanded  and  we  must  progress  using 

best  information  available  while  trying  to 
ure  additional  data.  A  partial  list  of  useful  data 
;hl  include  (1)  quantity  and  capacity,  (2) 
nber  of  impoundments  to  catch  runoff,  (3)  how 
solids  and  liquids  are  handled,  (4)  the  slope  and 
gth  of  slope,  and  (5)  the  soil  type.  Eventually 

data  should  help  us  determine  what  effect 
dlots  have  on  the  water  quality  of  a  basin.  One 
thod  of  developing  an  inventory  is  to  legislate  a 
mit  requirement.  A  more  desirable  method  is  to 
untarily  work  with  livestock  organizations  to 
her  information  and  set  guidelines  for  pollution 
itement.  However,  at  the  present  time  much  un- 
tainty  exists  on  the  type  of  pollution  abatement 
ilities  that  are  effective  and  feasible.  An  infor- 
tion-education  program  is  needed  to  create  an 
areness  of  the  pollution  problem  by  the 
:stock  people.  Awareness  should  precipitate 
re  cooperation  with  agencies  involved  as  well 
initiate  voluntary  abatement  programs.  (See 
o  W7 1-02049)  (Schmitt-Iowa  State) 
'2-05833 


RECOMMENDED  PROCEDURE  FOR 
VELOPING  A  MODEL  FEEDLOT  REGULA- 
3N, 

nth  Dakota  School  of  Mines  and  Technology, 
pidCity. 
L.  Matthew. 
Proceedings  of  Animal  Waste   Management 
nference,    Kansas    City,    Missouri,    p    37-38, 
bruary,  1969. 

scriptors:  'Farm  wastes,  'Runoff,  'Regulation, 
Uuu'on  abatement,  Cattle,  Legislation,  Contine- 
nt pens,  'Feed  lots,  'Model  studies. 

the  development  of  a  feedlot  regulation,  other 
ernatives  should  first  be  considered  and  the 
ed  for  a  regulation  firmly  established.  Next  it  is 
cessary  to  establish  general  and  specific  objec- 


tives for  the  proposed  regulation.  After  establish- 
ing objectives,  restraints  should  be  considered. 
Budget  and  staff  limitations  will  normally  be  the 
most  important  restraints  on  the  implementation 
program.  The  last  step  is  to  establish  evaluation 
criteria  which  should  include:  (1)  preventive  or 
corrective  nature,  (2)  clear  information  about  the 
feedlot  operators  obligations,  (3)  enforceability 
within  staff  budget  restraints,  (4)  provisions  for 
appeal,  (5)  avoidance  of  discrimination,  (6)  control 
of  both  new  and  existing  f acuities,  (7)  control  of 
construction  and  operation,  (8)  provisions  cover- 
ing ultimate  disposal  of  wastes,  (9)  provisions  for 
periodic  updating,  (10)  compatibility  with  existing 
Federal,  state  and  local  laws,  (11)  definitions  of 
pollution  and  pollution  parameters,  and  (12) 
establishment  of  effluent  quality  standards  and 
specification  of  sampling  procedures.  When  these 
steps  have  been  taken  and  necessary  public  infor- 
mation programs  are  underway,  the  development 
of  the  feedlot  regulation  and  implementation  pro- 
gram plans  can  proceed.  (See  also  W71 -02049) 
(Schmitt-Iowa  State) 
W72-05834 


RESEARCH  NEEDS  IN  CATTLE  FEEDLOT 
WASTE  CONTROL, 

Kansas  State  Univ.,  Manhattan.  Dept.  of  Civil  En- 
gineering. 
L.  A.  Schmid. 

In:  Proceedings  of  Animal  Waste  Management 
Conference,  Kansas  City,  Missouri,  p  38-39, 
February,  1969. 

Descriptors:  'Farm  wastes,  'Research  and 
development,  By-products,  Pollution  abatement, 
'Feed  lots. 

Although  research  priorities  cannot  be  neatly 
separated  since  most  of  the  categories  are  interre- 
lated, certain  areas  should  receive  increased 
research  emphasis.  Characterization  of  wastes 
should  be  included  in  studies  wherever  possible. 
The  sanitary  engineer's  fundamental  knowledge  of 
biological  waste  treatment  and  other  processes  is 
sufficient  that  he  can  design  a  process,  biological 
or  otherwise,  based  on  a  knowledge  of  the  waste 
characteristics.  Biological  treatment  in  a  liquid 
system  of  the  manure  scraped  from  a  feedlot 
should  not  warrant  a  high  degree  of  priority,  since 
most  of  the  biodegradable  solids  have  already 
decomposed  depending  on  the  age  of  the  manure 
and  the  conditions  involved.  Return  to  the  land  ap- 
pears to  be  the  most  favored  method  of  disposal. 
We  know  very  little  of  the  effect  of  the  heavy 
loading  anticipated  from  large  feedlot  operation, 
but  somewhere  there  must  be  a  balance  between 
rate  of  waste  disposal,  land  destruction,  and  crop 
production  while  satisfying  the  primary  goal  of 
pollution  control  of  both  surface  and  ground 
water.  The  next  priority  deals  with  either  manage- 
ment practice  or  processes  that  reduce  the  solid  or 
liquid  waste  that  comes  from  the  lot.  Reuse  of 
wastes  as  feed  material  and  other  by-product 
recovery  schemes  may  require  attention  in  the  fu- 
ture. (See  also  W71-02049)  (Schmitt-Iowa  State) 
W72-05835 


DEVELOPING  AN  ANIMAL  WASTE  MANAGE- 
MENT ACTION  PROGRAM, 

Missouri  Univ.,  Columbia.  Agricultural  Extension 
Div. 

S.  H.  Bodenhamer. 

In:  Proceedings  of  Animal  Waste  Management 
Conference,  Kansas  City,  Missouri,  p  40,  Februa- 
ry, 1969. 

Descriptors:  'Farm  wastes,  'Regulation,  'Legisla- 
tion, Pollution  abatement.  Water  pollution  control. 

Many  dynamic  forces  will  affect  the  implementa- 
tion of  a  desired  animal  waste  management  pro- 
gram. Before  attempting  to  initiate  change,  any  so- 
cial system  should  (1)  define  the  situation  to  be 
changed,  (2)  describe  the  desired  situation,  (3)  list 
what  needs  to  be  done  to  accomplish  the  desired, 
and  (4)  describe  the  resources  available  and  those 


that  are  needed.  A  listing  of  the  different  au- 
diences or  interest  groups  can  be  helpful  in  prepar- 
ing a  message  for  them.  Each  audience  will  need  to 
see  how  the  change  will  help  them  satisfy  their 
own  needs  for  goods,  services,  and  attitudes.  De- 
cide on  what  method  is  to  be  used  to  reach  each 
audience,  as  change  is  best  brought  about  through 
good  communications  and  cooperation.  Methods 
may  be  influenced  by  the  size  of  the  audience  and 
their  state  of  adoption.  Those  to  affect  or  be  af- 
fected by  animal  waste  management  programs 
must  be  involved  in  deciding  what  should  be  the 
program.  Cooperation  is  positively  correlated  with 
the  degree  of  involvement  the  parties  to  be  af- 
fected are  involved  in  shaping  the  proposed  action. 
(See  also  W7 1-02049)  (Schmitt-Iowa  State) 
W72-05836 


RESEARCH  AND  DEVELOPMENT  VIEWS  OF 
ANIMAL  WASTE  MANAGEMENT, 

Federal  Water  Pollution  Control  Administration, 
Washington,  D.C.  Div.  of  Applied  Science  and 
Technology. 
H.  Bernard. 

In:  Proceedings  of  Animal  Waste  Management 
Conference,  Kansas  City,  Missouri,  p  40,  Februa- 
ry, 1969. 

Descriptors:  'Farm  wastes,  'Waste  treatment, 
Cattle,  Pollution  abatement,  Administrative  agen- 
cies, Research  and  development,  Water  pollution 
control. 

The  problem  of  the  waste  from  animal  feeding 
must  be  considered  not  only  as  a  pollution  abate- 
ment problem,  but  rather  as  an  animal  feeding  or 
an  animal  management  problem  in  which  waste 
management  is  considered  as  an  integral  part  of 
the  overall  problem  of  making  a  profit  from  your 
investment.  The  prime  consideration  is  to  max- 
imize profit  taking  into  account  the  additional  cost 
of  waste  management.  This  could  even  mean 
changing  the  feed  to  decrease  the  amount  of 
wastes  produced  or  the  quality  to  make  it  easier  to 
handle  the  waste  products.  The  Office  of  Research 
and  Development  of  the  FWPCA  is  anxious  to 
demonstrate  new  or  improved  techniques  for  han- 
dling and  treating  animal  wastes  that  reduce  the 
pollutional  load  to  receiving  streams  or  ground 
water.  Participation  with  industry  can  include  up 
to  70%  of  the  total  cost.  The  nation  as  a  whole 
desires  pollution  abatement  to  become  an  integral 
part  of  our  economy  and  expects  a  definite  im- 
provement in  our  environment.  (See  also  W71- 
02049)  (Schmitt-Iowa  State) 
W72-05837 


AN  ANALYSIS  OF  THE  ECONOMIC  IMPLICA- 
TIONS OF  THE  PERMIT  SYSTEM  OF  WATER 
ALLOCATION, 

Iowa    State    Water    Resources    Research    Inst., 

Ames. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-05839 


WATER  RESOURCES  AND  THEIR  USE  (VOD- 
NYYE  RESURSY  I IKH  ISPOL'ZOVANIYE). 

Belorusskii      Nauchno-Issledovatelskii      Institut 

Melioratsii     i     Vodnogo     Khozyaistva,     Minsk 

(USSR). 

For  primary  bibliographic  entry  see  Field  06B. 

W72-05859 


DRAINAGE  DESIGN  AS  INFLUENCED  BY 
CONDITIONS  IN  THE  VICINITY  OF  THE 
DRAIN  LINE, 

California  Univ.,  Davis.  Dept.  of  Water  Science 

and  Engineering. 

For  primary  bibliographic  entry  see  Field  08B. 

W72-05872 


CHLORIDE  CONTROL  -  ARKANSAS  AND  RED 
RIVER  BASINS, 

Army  Engineer  District,  Tulsa,  Okla. 
M.  W.  De  Geer,  and  J.  C.  Ball. 


■ 
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Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5G — Water  Quality  Control 


Journal  of  the  Sanitary  Engineering  Division, 
American  Society  of  Civil  Engineers,  Vol.  94,  No. 
SAI,  p  117-128,  February,  1968,  6  fig,  2  tab. 

Descriptors:     *Water    quality,     'Water    supply, 
♦Sanitary       engineering,       Chlorides,       Control 
systems,  Experimentation,  Injection,  Brines. 
Identifiers:   'Arkansas  River  Basin,  *Red  River 
Basin. 

Natural  brine  emissions  are  the  principal  cause  of 
water  quality  degradation  in  the  Arkansas  and  Red 
River  Basins.  Methods  used  to  identify  brine  emis- 
sion sources  are  discussed  and  the  pollution 
problem  is  expressed  in  terms  of  daily  flows  of 
thousands  of  tons  of  salt  past  major  cities  in  the 
basins.  Alternative  control  solutions  are  discussed 
and  some  selected  control  plans  are  presented. 
The  value  of  proposed  control  works  is  evaluated 
in  terms  of  reduced  chloride  concentrations  in 
major  reservoirs.  Also  presented  are  proposals  for 
experimental  field  work  needed  as  a  first  step  lead- 
ing to  final  design  of  control  works.  (Skogerboe- 
Colorado  State) 
W72-05876 

06.  WATER  RESOURCES 
PLANNING 


6A.  Techniques  of  Planning 


SUPERVISING  RESERVOIRS  AND  CHOOSING 
THE  MOST  ECONOMIC  SIZE  FOR  NEW 
HYDROELECTRIC  INSTALLATIONS, 

Hydro-Quebec,  Montreal. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-05320 


A  DECOMPOSITION  APPROACH  TO  NON- 
LINEAR PROGRAMS  AS  APPLIED  TO  RESER- 
VOIR SYSTEMS, 

State  Univ.  of  New  York,  Stony  Brook.  Urban 

Science  and  Engineering  Program. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-05321 


OPTIMAL  WATER  QUALITY  MANAGEMENT 
FOR  THE  HOUSTON  SHIP  CHANNEL, 

Tracor,  Inc.,  Austin,  Tex.  Environmental  Science 

and  Engineering  Section. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-05323 


OPTIMIZATION  OF  A  SINGLE  EFFECT,  MUL- 
TI-STAGE FLASH  DISTILLATION  DESALINA- 
TION SYSTEM, 

Western  Electric  Co.,  Inc.,  Princeton,  N.J.  En- 
gineering Research  Center. 
For  primary  bibliographic  entry  see  Field  03A. 
W72-05324 


SYNTHETIC  SERIES  PRODUCED  BY  MEANS 
OF  PROBABILITY  ANALYSIS  AS  APPLIED  TO 
THE  RIVER  RHINE, 

For  primary  bibliographic  entry  see  Field  02E. 
W72-05330 


A     MATHEMATICAL     MODEL     OF     WATER 
QUALITY  IN  AN  IMPOUNDMENT, 

Washington  State  Water  Research  Center,  Pull- 
man. 

For  primary  bibliographic  entry  see  Field  05B. 
W72-05454 


NOTES  ON  SOCIETAL  ACTION, 

California  Univ.,   Los  Angeles.  Urban  Planning 

Program. 

J  Friedmann. 

Journal  of  the  American  Institute  of  Planners^Vol. 

35,  No.  5.  September  1969,  p  311-318,  2  tab.  30ref. 


Descriptors:  'Planning,  'Decision  making, 
'Model  studies,  Social  aspects.  Administration, 
Systems  analysis,  Aesthetics,  Ethics,  Manage- 
ment. 

Identifiers:  'Societal  action.  Societal  guidance 
system,  Implementation. 

The  classical  decision  theory  model  is  contrasted 
with  an  action-planning  model  in  which  planning 
and  action  are  conceived  as  a  single  operation. 
Two  types  of  societal  action,  system-maintaining 
and  system-transforming,  are  identified  together 
with  their  corresponding  forms  of  planning. 
Criteria  for  evaluating  societal  guidance  system 
performance  are  suggested,  and  improvement  of 
the  guidance  system  is  presented  as  one  of  the 
most  important  missions  for  planning  today.  Per- 
sonal characteristics  that  will  permit  the  action- 
planner  to  use  his  technical  competence  effective- 
ly are  enumerated:  self-knowledge,  high  learning 
capacity,  skill  in  the  use  of  symbolic  abstractions, 
empathy,  ability  to  work  in  tense  conflict-charged 
situations,  knowledge  of  the  dynamics  and  uses  of 
power,  and  an  ethics  of  responsibility.  (Davis- 
Chicago) 
W72-05556 


WATER  QUALITY  IMPACT  ANALYSIS, 

British  Columbia  Univ.,  Vancouver. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-05575 


TECHNOLOGICAL  EXTERNALITIES  AND 
RESOURCE  ALLOCATION, 

Washington  Univ.,  Seattle. 
L.  D.  Schall. 

Journal  of  Political  Economy,  Vol  79,  No  5,  p  983- 
1001,  September-October  1971.  3  fig,  19  ref,  ap- 
pend. 

Descriptors:  'Resource  allocation,  'Economic  ef- 
ficiency,   'Mathematical    models.    Competition, 
Monopoly,  Optimization,  Economics. 
Identifiers:    'Technological  externalities,   Pareto 
optimality. 

The  effects  on  resource  allocation  of  technological 
externalities  within  a  given  industry  are  examined 
within  the  framework  of  a  two-good,  two-factor, 
static  model.  The  technological  externality  enters 
in  the  form  of  an  'unpriced  factor'  such  as  air  pol- 
lutants, fish  in  a  communal  lake,  or  unpatented  in- 
novations. This  analysis  differs  from  the  standard 
theoretical  approach  in  that  it  (1)  abandons  the  as- 
sumption that  competitive  production  is  necessari- 
ly on  society's  production  frontier,  and  thus  (2)  ex- 
plicitly recognizes  the  difference  between  com- 
petitive and  Pareto-optimal  product  transforma- 
tion schedules.  These  transformation  schedules 
will  differ,  with  the  one  exception  occurring  when 
all  firms  impose  reciprocal  externalities  that  are 
equal  at  the  margin  for  all  firms.  Consequently,  the 
standard  generalizations  regarding  relative 
resource  use  may  not  hold.  For  example,  air  pollu- 
tion may  be  greater  under  conditions  of  Pareto  op- 
timality than  under  conditions  of  competition. 
Furthermore,  the  traditional  results  in  comparing 
the  efficiency  of  monopoly  and  competition  in  an 
industry  with  technological  externalities  may  be 
incorrect  if  the  competitive  and  optimal  transfor- 
mation schedules  differ.  The  orthodox  approach  is 
seen  to  be  more  misleading  under  conditions  of  ex- 
ternal diseconomies  than  under  conditions  of  ex- 
ternal economies.  (Settle- Wisconsin) 
W72-05662 


A  'DISJOINTED  INCREMENTALIST'S"  AP- 
PROACH TO  MEASURING  RESEARCH 
BENEFITS  AND  COSTS, 

Minnesota  Univ.,  St.  Paul.  Dept.  of  Agricultural 

and  Applied  Economics. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-05672 


MODELS  IN  URBAN  PLANNING:  A  SYNOPT 
REVIEW  OF  RECENT  LITERATURE, 

Centre  for  Environmental  Studies,  London  (E 

gland). 

For  primary  bibliographic  entry  see  Field  06B. 

W72-05692 


AN  ANALYSIS  OF  THE  ECONOMIC  IMPLIC 
TIONS  OF  THE  PERMIT  SYSTEM  OF  WATI 
ALLOCATION, 

Iowa    State    Water    Resources    Research    Ins 

Ames. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-05839 
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PREDICTING  QUALITY  EFFECT  OF  PUMPI 
STORAGE, 

Water  Resources  Engineers,  Inc.,  Walnut  Cree 

Calif. 

For  primary  bibliographic  entry  see  Field  05F. 

W72-05282 


INFLATION,  OBSOLESCENCE  AND  ENVIRO 
MENTAL  FACTORS, 

Los  Angeles  Dept.  of  Water  and  Power,  Calif. 
W.  A.  Sells. 

Underground  Engineering,  Vol  2,  No  5,  p  71-" 
94,  Aug-Sept  1971. 

Descriptors:  Interest  (Finance),  Cost  trends.  Cc 
comparisons,  'Costs,  Labor  costs,  Productivit 
'Obsolescence,  'Inflation  (Economic),  Obsole 
equipment,  Electric  powerplants,  Transmissii 
lines.  Transmission  towers,  'Environmental  < 
fects. 

Identifiers:  'Engineering  economics,  U 
derground  transmission  lines. 

Engineering  economics  of  utility  service  are  ; 
fected  by  inflation,  obsolescence,  and  enviro 
mental  factors.  The  cost  of  supplying  elect) 
power  to  customers  can  be  held  within  reasonab 
limits  if  the  effects  of  these  factors  are  understo< 
and  considered  when  planning  utility  projects.  T 
cost  of  money  is  governed  by  supply  and  deman 
the  policies  of  the  Federal  Reserve  Board  gove 
the  supply;  general  business  activity  provides  I 
demand.  Although  interest  rates  vary  with  monei 
ry  policy  and  business  activity,  wage  rates  co 
tinue  to  escalate  while  labor  productivity  declin< 
Costs  of  material  and  equipment  have  not  i 
creased  in  proportion  to  wages.  If  the  rate  of  infl 
tion  is  greater  than  the  interest  cost  on  mone 
then  it  is  more  economical  to  build  future  need* 
installations  now.  Generating  plants  are  planm 
for  decreasing  plant  factors  as  new  and  more  ef 
cient  sources  of  generation  become  availabl 
Early  obsolescence  is  not  a  problem  in  tl 
country  because  of  generation  capacity  shortage 
Some  environmentalists'  proposals  could  mai 
electrical  service  a  luxury.  Customers  are  u 
willing  to  spend  money  for  environmental  ii 
provements  unless  substantial  benefits  are  re; 
ized.  Costs  of  environmental  considerations  f 
several  projects  are  given.  (USBR) 
W72-05283 


THE  FUTURE  OF  THE  BUREAU  OF  RECL 
MATION  IN  HYDRO-POWER  DE\  ELOPMEN 

Bureau  of  Reclamation.  Washington.  DC. 
E.  L.  Armstrong. 

Water  Power.  Vol  23,  No  9.  p  314-324.  Sept  1971 
fig.  8  photo. 

Descriptors:  'Planning.  'Resource  developmer 
'Hydroelectric  power.  Hydroelectric  resource 
Environmental  effects.  History.  Constructio 
Project  planning.  Recreation  facilities.  Hydroele 
trie  powerplants.  Interconnected  systems.  Trai 
ing.  Peak  power.  Transmission  (Electrica 
Pumped  storage.  Power  pooling 
Identifiers:  Powerplant  systems.  'Bureau 
Reclamation,  Power  pooling. 


72 


WATER  RESOURCES  PLANNING— Field  06 
Evaluation  Process — Group  6B 


concise  history  of  the  Bureau  of  Reclamation's 
ivolvement  in  hydroelectric  power  development 
i  the  Western  United  States  is  reviewed.  A  sum- 
lary  of  65  yrs  of  accomplishments  in  water  and 
ind  resource  development  in  the  17  arid  and 
imiarid  Western  States,  a  description  of  current 
jnstruction  activity,  a  commentary  on  the  chang- 
ig  role  of  hydropower  in  the  USA,  and  a  look  at 
atential  Reclamation  developments  are 
resented.  Continuing  laboratory  research  in  elec- 
ic  power  technology  is  expected  to  contribute 
timeasurably  to  future  hydropower  development 
/  increasing  efficiency,  improving  performance 
id  safety,  and  lowering  costs  of  operation  and 
laintenance.  The  power  operator  training  center, 
:cently  placed  in  operation  at  the  Engineering  and 
esearch  Center,  Denver,  is  one  of  the  most 
jmplete  and  realistic  operator  training  centers  in 
le  world.  Future  developments  will  entail  con- 
deration  of  technological  and  economic  factors, 
ith  greater  emphasis  on  environmental  effects. 
JSBR) 
'72-05285 


ENEFIT-COST  ANALYSIS  FOR  WATER 
VSTEM  PLANNING, 

merican  Geophysical  Union,  Washington,  D.C. 
harles  W.  Howe. 

vailable  for  $2.00  from  AGU,  1707  L  St.,  N.W., 
ashington,  D.C.  20036.  AGU  Water  Resources 
lonograph  2,  1971,  144  p,  11  fig,  23  tab,  58  ref. 
WRRC-2129  (No.  3367(2). 

escriptors:  'Planning,  'Economic  efficiency, 
Decision  making,  'Estimated  benefits,  'Esti- 
lated  costs,  'Cost-benefit  analysis. 

he  use  of  benefit-cost  analysis  for  planning  water 
;source  systems  is  described  in  the  context  of 
arious  accounting  stances.  Examples  of  types  of 
enefits  and  costs  associated  with  various  projects 
re  presented  to  illustrate  similarities  and  dif- 
:rences  under  national  and  regional  accounting 
ances.  Techniques  for  handling  non-quantifiable 
ictors  and  for  dealing  with  risks  and  uncertainties 
i  planning  are  discussed.  Several  empirical  stu- 
ies  are  briefly  presented  to  illustrate  many  of  the 
oncepts  and  problems  involved  in  benefit-cost 
nalysis. 
/72-05327 


OTES  ON  SOCIETAL  ACTION, 

alifornia  Univ.,  Los  Angeles.  Urban  Planning 

rogram. 

or  primary  bibliographic  entry  see  Field  06A. 

/72-05556 


HE  ECONOMIST  AND  THE  'NEW'  CONSER- 

ATION, 

British    Columbia    Univ.,    Vancouver.    Dept.    of 

Economics. 

l.  Scott. 

»:   Planning    1968   -   Selected   Papers   from   the 

.merican  Society  of  Planning  Officials  National 

lanning  Conference,  San  Francisco,  May  1968.  p 

77-291.  24  ref. 

•escriptors:  'Economics,  'Conservation, 
Resources,  'Social  aspects.  Management, 
lanning,  Decision  making,  Land,  Water,  Analy- 
is.  Measurement,  Land  development, 
dentifiers:  'New  conservation,  'Social  aims, 
Common  property  resources.  Commercial  in- 
irest,  Conservation  demands.  Comparison, 
Resource  expenditure. 

he  relationship  between  the  economist  and  the 
aid'  conservation  is  discussed.  The  economist 
emonstrated  that  the  old  conservationists  were 
dvocating  aims  inconsistent  with  other  social 
ims  that  they  also  favored.  The  economist  also 
howed  that  there  was  room  to  investigate  two 
'ossible  important  reasons  for  the  market's 
ushandling  of  the  conservation  assignment:  the 
onservation  of  common  property  resources  and 
he  possibility  of  a  different  social  interest  in  the 
uture.    The    new    conservation    deals    with    the 


heterogenous  land  and  water  resources  that  may 
be  in  commercial  hands  but  that  are  capable  of 
producing  other  services  only  if  they  are  organized 
collectively.  Since  the  economist  advocating  the 
new  conservation  cannot  use  his  old  analytical 
tools,  he  is  faced  with  three  new  tasks:  (1) 
discovering  the  abstract  or  theoretical  categories 
within  which  conservation  demands  are  to  be 
found,  (2)  measuring  the  strength  of  these  de- 
mands, and  (3)  comparing  the  strength  of  the  de- 
mands for  land  for  development  purposes  with  the 
strength  of  the  conservation  demand.  (Strachan- 
Chicago) 
W72-05559 


SYSTEMS  AND  PLANNING  THEORY, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  N.  J. 
Dept.  of  Urban  Planning  and  Policy  Development. 
J.  Hughes,  and  L.  Mann. 

Journal  of  the  American  Institute  of  Planners,  Vol 
35,  No  5,  p  330-333,  September  1969.  25  ref. 

Descriptors:  'Planning,  'Decision  making, 
'Systems  analysis,  Formulation,  Model  studies. 
Identifiers:  'Planning  theory,  'Systems  theory, 
'Policy  making,  'Literature,  Genera]  systems 
theory,  Models,  Optimal  policy  formulation 
procedure,  Definition,  Interaction,  Quantification. 

Literature  that  has  contributed  to  the  convergence 
of  systems  theory  with  planning  theory  is 
reviewed.  The  literature  is  discussed  in  terms  of 
the  concept  of  system  and  systems  theory  and 
analysis.  One  of  the  early  proponents  of  the  organ- 
ismic  conception  was  Ludwig  von  Bertalanffy.  In 
his  language,  a  system  is  a  complex  of  interacting 
elements,  and  wholeness  is  a  system  attribute 
making  the  system  behave  as  a  whole.  Recent 
developments  involve  application  and  diffusion  of 
general  systems  theory  into  public  policy  and  so- 
cial science.  This  development  allows  for  the 
definition  of  the  cultural,  social,  political,  and  spa- 
tial phenomena  in  the  environment  of  planning 
into  quantified,  understandable  systems.  Further- 
more, this  development  can  aid  understanding  of 
the  process  of  public  policy  formulation  and  pro- 
vide the  basis  or  model  of  an  optimal  policy  formu- 
lation procedure.  The  definitions  of  'system' 
represented  by  Buckley  and  Churchman  are 
reviewed  in  this  context.  Dror  considers  urban 
planning  as  a  subsystem  of  policy  making  or  a 
specific  form  of  policy  making  types.  He  creates 
an  optimal  model  consisting  of  three  stages  which 
are  closely  held  together  by  communication  and 
feedback  channels:  (1)  meta-policy  making,  (2) 
policy  making,  and  (3)  post  policy  making.  The 
concept  of  'system'  has,  as  predicted  by 
Bertalanffy,  'become  a  fulcrum  in  modern  scien- 
tific thought'.  The  tendency  to  study  systems  as  a 
whole  rather  than  as  a  conglomeration  of  parts  is 
consistent  with  the  tendency  in  contemporary 
science  to  no  longer  isolate  phenomena  in  nar- 
rowly defined  contexts.  (Strachan-Chicago) 
W72-05560 


ENVIRONMENTAL  POLICY  AND  INTERNA- 
TIONAL INSTITUTIONAL  ARRANGEMENTS: 
A  PROPOSAL  FOR  REGIONAL  AND  GLOBAL 
ENVIRONMENTAL  PROTECTION  AGENCIES, 

New  Mexico  Univ.,  Albuquerque.  School  of  Law. 
Albert  E.  Utton. 

Natural  Resources  Journal,  Vol  11,  No  3,  July 
1971,  p  513-517.  12  ref. 

Descriptors:  'Environment,  'Institutions,  'In- 
stitutional constraints.  Decision  making.  Resource 
development.  Resource  allocation,  Standards,  Ad- 
ministration. 

Identifiers:  'Environmental  policy,  'Environmen- 
tal protection  agencies,  'International  institutions, 
Policy,  Regional  agencies. 

Present  international  arrangements  for  protecting 
the  environment  are  inadequate.  The  major  defect 
with  international  environmental  efforts  is  that  of 
divided  authority.  Given  the  difficulties  and  uncer- 
tainties  faced   by   policy   makers  in  establishing 
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machinery  for  the  protection  of  the  environment, 
nonetheless,  the  broad  outlines  of  what  is  needed 
are  beginning  to  emerge.  (1)  The  environmental 
protection  agency  should  be  environmental  and 
not  developmental  in  orientation.  Those  agencies, 
national  or  international,  which  have  had  as  their 
tradition  the  development  and  exploitation  of 
resources  are  not  by  professional  conditioning  the 
best  ones  to  supervise  and  control  these  same 
developmental  activities  in  order  to  protect  the  en- 
vironment. (2)  It  needs  to  set  limits  of  what  is  per- 
missible and  what  is  not  permissible.  (3)  It  needs  to 
enforce  those  limits  as  a  policeman  for  the  en- 
vironment, or,  if  its  authority  is  only  persuasive,  it 
needs  to  serve  as  a  conscience  for  the  environ- 
ment. Rather  than  putting  all  our  environmental 
eggs  into  one  administrative  basket,  perhaps  we 
should  simultaneously  pursue  two  distinct  paths, 
one  leading  to  a  variety  of  regional  agencies,  and 
the  other  leading  to  international  global  agencies. 
Those  international  media,  such  as  the  strato- 
sphere and  high  seas,  and  perhaps  the  Arctic  and 
Antarctic,  would  be  more  amenable  to  an  interna- 
tional global  approach,  since  the  standards  would 
not  be  imposed  within  existing  international  boun- 
daries in  most  cases.  Regional  agencies  could  be 
established  which  would  have  comprehensive 
authority  over  environmental  supervision  within 
defined  regions  (North  Sea  countries,  Mediter- 
ranean countries.  North  America,  etc.).  (Davis- 
Chicago) 
W72-05561 


RESOURCES  AND  THE  ECONOMIC 
FRAMEWORK, 

P.  A.  Stone. 

Urban  Studies,  Vol  6,  No  3,  p  309-334,  November 

1969.  2  fig,  26  ref. 

Descriptors:  'Resources,  'Economics,  'Planning, 
'Decision  making,  'Financing,  Environment, 
Values,  Marketing,  Measurement,  Urbanization, 
Population,  Standards,  Administration,  Political 
aspects. 

Identifiers:  'Economic  framework,  'Development 
programs,  'Economic  tests,  'Availability,  Con- 
sumer, Built  environment,  Quasi-marketing 
devices. 

The  availability  of  resources,  both  real  and  finan- 
cial, is  an  important  restraint  on  the  developing 
pattern  of  urbanization.  Development  programs 
need  to  satisfy  three  economic  tests:  (1)  Does  the 
development  provide  good  value  for  money.  (2) 
Are  the  resources  required  to  carry  out  the 
development  programs  available,  or  can  they  be 
made  available  by  the  time  they  are  required.  (3)  Is 
the  finance  available  to  ensure  that  the  resources 
are  moved  in  the  required  directions,  and  are  peo- 
ple ready  to  transfer  the  money  into  the  sectors  of 
the  economy  appropriate  to  the  achievement  of 
the  development  programs.  These  three  economic 
tests  should  be  applied  nationally,  regionally,  and 
locally  to  all  development  programs.  The  tests 
reveal  all  the  difficulties  of  communication  in 
planning.  The  consumer  cannot  indicate  his 
feelings  over  a  large  section  of  the  built  environ- 
ment, because  the  decisions  on  the  supply  of 
facilities  are  mostly  administrative  and  political. 
Frequently  the  required  finance  is  provided 
through  taxation,  and  this  does  not  indicate  how 
the  consumer  values  the  services  given  him.  The 
use  of  marketing  and  quasi-marketing  devices  pro- 
vide some  indications  of  consumer  valuing,  but  the 
development  of  reliable  techniques  for  measuring 
value  would  still  appear  to  be  necessary.  Popula- 
tion, human  activities,  and  national  resources;  the 
built  environment  and  its  resources;  the  availabili- 
ty of  resources;  scales,  standards  and  forms  of 
development;  regional  resources;  and  life  styles, 
values  and  finance,  are  discussed.  (Strachan- 
Chicago) 
W72-05563 


AN      INTEGRAL      APPROACH     TO      URBAN 
WATER  SUPPLY  SYSTEMS, 

Kaiser  Industries  Corp..  Oakland,  Calif. 
D.  Mozes. 


■ 
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The  Annals  of  Regional  Science,  Vol  3,  No  1,  p 
1 15-124,  June  1969. 2  tab,  6  ref . 

Descriptors:  'Water  supply,  *Sewage  disposal, 
♦Costs,  *Economics,  Desalination,  Reclamation, 
Feasibility,  Evaluation,  Long-term  planning, 
Technology. 

Identifiers:  "Integral  approach,  "Urban,  "Econo- 
my of  scale,  Economy  of  scale,  Economic  feasi- 
bility, Optimal  solution,  Incremental  cost,  Alter- 
natives. 

New  technologies  for  desalting  sea  water,  sewage 
treatment,  and  reclamation  are  being  developed, 
as  the  costs  of  both  water  supply  and  sewage 
disposal  rise.  With  the  economy  of  scale,  the  cost 
of  desalination  and  reclamation  is  expected  to 
reach  a  level  of  economic  feasibility.  An  integrated 
approach  is  needed,  evaluating  the  new  possibili- 
ties in  water  supply,  sewage  disposal,  reclamation, 
and  desalinization  to  produce  an  optimal  solution 
to  water  supply  and  sewage  disposal  of  urban 
areas.  Long  range  planning  for  urban  water  supply 
and  sewage  disposal  systems  must  be  considered 
together.  An  economic  evaluation  must  compare 
the  incremental  cost  of  independent  solutions  to 
water  supply  and  sewage  disposal  with  the  incre- 
mental cost  of  incorporating  the  two  systems.  It 
must  further  compare  the  incremental  cost  of  in- 
troducing desalting  under  the  alternative  of  sea 
water  desalting  reclamation  blending  and  recycling 
of  reclaimed  water.  Frequently,  integral  solutions 
can  be  economically  superior  to  the  traditional 
methods  of  supplying  additional  water  and 
satisfactory  disposal  of  sewage.  Factors  include: 
the  increasing  costs  of  water  supply,  the  increas- 
ing costs  of  sewage  disposal,  the  economic  feasi- 
bility of  new  technologies  in  reclamation  and 
desalting,  the  open  alternatives  for  urban  water 
supply  systems,  and  some  of  the  effects  of  an  in- 
tegral water  supply  sewage  disposal  system. 
(Strachan-Chicago) 
W72-05565 


ENVIRONMENTAL  POLLUTION,  EXTERNALI- 
TIES, AND  CONVENTIONAL  ECONOMIC 
WISDOM:  A  CRITIQUE, 

California  Univ.,  Riverside.  Dept.  of  Economics. 
R.  C.  Arge,  and  E.  K.  Hunt. 

Environmental  Affairs,  Vol  1,  No  2,  p  266-286, 
June  1971.  23  ref. 

Descriptors:  "Economics,  "Environment,  "Pollu- 
tion abatement,  Planning,  Conservation,  Govern- 
ments,  Income,   Expenditures,  Behavior,   Social 
aspects.  Social  values.  Attitudes. 
Identifiers:  "Externalities,  "Conventional 

economic  wisdom,  "Pollution,  "Traditional 
economic  theory,  Normative  framework. 
Cooperation,  Doctrine  of  self-interest. 

'Externalities'  is  defined  as  the  ways  in  which  acts 
of  production,  market  transactions,  or  consuming 
affect  people  who  are  not  directly  involved  in 
those  acts.  Conventional  economic  wisdom  refers 
to  the  fact  that  the  individual  is  unaware  of  how  he 
is  affecting  the  environment  when  he  performs 
certain  actions,  and  the  fact  that  he  is  not  made  to 
pay  for  the  pollution  which  he  causes.  In  tradi- 
tional economic  theory,  externalities  have  been 
treated  as  insignificant  problems  which  can  be 
easily  resolved.  The  entire  normative  framework, 
which  has  been  used  in  the  past  to  deal  with  exter- 
nalities, is  at  least  partially  defective.  Progress  can 
not  be  made  in  understanding  and  resolving  the  so- 
cial and  economic  problems  of  environmental  pol- 
lution and  degradation,  unless  the  entire 
framework  of  reference  towards  externalities  is 
reoriented.  A  brief  sketch  and  critique  of  tradi- 
tional economic  approach  to  externalities  is 
presented.  Some  improvements  are  suggested:  (1) 
Government  should  view  the  pollution  problem  as 
one  which  belongs  to  the  society  as  a  whole.  (2)  A 
long-run  prescriptive  policy  of  limits  on  family  in- 
come and  expenditure  should  be  given  legislative 
consideration.  (3)  A  change  should  be  made  in  at- 
titudes of  social  behavior  which  would  make  pol- 
luting an  unacceptable  social  act.  Economics  con- 
tinues to  be  oppressed  by  the  doctrine  of  self-in- 


terest in  its  approach  to  pollution  problems.  The 
populace  must  be  drawn  away  from  this  doctrine 
of  self-interest,  towards  one  which  incorporates 
the  notion  of  cooperation  and  conservation. 
(Strachan-Chicago) 
W72-05566 


TOWARDS  A  RADICAL  VIEW  OF  THE 
ECOLOGICAL  CRISIS, 

Boston  Coll.,  Chestnut  Hill,  Mass. 

R.  P.  Lowry. 

Environmental  Affairs,  Vol  1,  No  2,  p  350-359, 

June  1971.  4  ref. 

Descriptors:  "Ecology,  "Environment,  Resource 
allocation,  Pollution  abatement.  Attitudes, 
Planning,  Conservation. 

Identifiers:  "Radical  ecological  perspective, 
"Popular  wisdom,  "Ecological  crusade.  Problems 
and  solutions,  Responses,  Beliefs  and  myths.  For- 
mulation. 

Popular  wisdom  concerning  ecological  problems 
reflects  three  general  perspectives:  (1)  an  ac- 
cidental or  natural  disaster  theory  of  ecologically 
related  catastrophies,  (2)  pollution  is  caused  by  the 
powerful  and  the  powerless  who  pollute  the  en- 
vironment in  small  ways,  which  add  up  to  a  major 
problem,  and  (3)  ecological  crisis  result  from  evil 
men  in  high  places.  None  of  these  perspectives  can 
lead  to  a  fundamental  response  to  the  problems  of 
pollution.  There  are  five  flaws  in  the  current 
ecological  crusade.  (1)  A  pseudocommunity  com- 
mitment and  involvement  can  mask  the  extensive 
nature  of  the  environmental  problem.  (2)  The  real 
problem  is  the  necessity  of  resource  reallocation. 
(3)  Community  involvement  to  clean  up  the  en- 
vironment will  accomplish  no  solutions  to 
problems  like  racial  tensions,  etc.  (4)  The  attempts 
to  demythologize  and  depoliticize  the  current  so- 
cial context  by  emphasizing  an  ecumenical  and 
nonpartisan  commitment  to  ecology  are  a  cruel 
and  dangerous  hoax.  (5)  The  popular  ecology  is  es- 
sentially conservative  in  approach  when  a  radical 
approach  is  demanded.  A  radical  perspective  as- 
sumes that  the  symptoms  of  environmental  decay 
reflect  root  problems,  and  that  these  problems  are 
created  by  the  way  people  have  chosen  to  live, 
play,  work,  and  politic.  Pollution  is  a  consequence 
of  contemporary  life.  The  radical  perspective 
proposed  is  a  method  of  old  myths  and  beliefs 
which  may  no  longer  be  viable.  In  an  open  society, 
radical  perspectives  would  engage  leaders  and 
citizens  in  debate  and  confrontation  leading  to  the 
formulation  of  specific  answers  through  social, 
political,  and  legal  processes.  (Strachan-Chicago) 
W72-05568 


SOCIOLOGICAL  ASPECTS  OF  WATER 
DEVELOPMENT, 

Department  of  Environment,  Ottawa  (Ontario). 

Policy  Research  and  Coordination  Branch. 

A.  K.  Biswas,  and  R.  W.  Dune. 

Water  Resources  Bulletin,  Vol  7,  No  6,  p  1137- 

1 143,  December  1971. 15  ref. 

Descriptors:  "Water  resources  development, 
"Planning,  "Social  aspects,  "Decision  making. 
"Social  impact,  Social  needs.  Economic  justifica- 
tion, Financial  feasibility.  Management,  Evalua- 
tion, Technical  feasibility.  Construction,  Opera- 
tion and  maintenance. 

Identifiers:  "Water  resource  management, 
"Planning  process,  "Public  involvement, 
"Sociological  feasibility,  Public  acceptance. 
Public  understanding. 

Decisions  to  develop  water  resources  systems  so 
far  have  been  primarily  taken  on  the  basis  of  en- 
gineering and  economic  feasibilities.  Very  rarely 
sociological  feasibility  has  been  considered,  ex- 
cept in  a  very  broad  sense.  Planning  is  for  the  peo- 
ple and  it  should  improve  the  quality  of  life. 
Hence,  it  is  argued  that  water  resources  decisions 
ought  to  be  primarily  social  ones,  and  that  the  suc- 
cess or  failure  of  any  resource  development 
should  not  only  be  judged  by  its  techno-economic 


excellence  but  also  by  its  impact  on  people.  Th< 
water  resources  planning  process  is  discussed,  ant 
the  difficulties  associated  with  the  evaluation  ol 
soliological  feasibility  of  projects  are  enumerated 
The  social  consequences  of  water  developmen' 
projects  are  traced  through  planning,  construe 
tion,  operation  and  management  impacts.  Finally 
it  is  suggested  that  the  foremost  factor  in  the  sue 
cess  of  any  water  management  program  is  th( 
public  understanding  and  acceptance  of  that  pro 
gram.  (Davis-Chicago) 
W72-05571 


ECONOMICS   AND   FEDERAL    WATER    PRO 
JECTS, 

Arizona  State  Univ.,  Tempe.  Dept.  of  Economics. 
M.  T.  Farris. 

Water  Resources  Bulletin,  Vol  7,  No  6,  p  1128 
1 136,  December  1971.  8ref. 

Descriptors:  "Economics,  "Federal  government 
"Economic  justification,  "Methodology 

"Analytic  techniques,  "Water  resources  develop 
ment,  Federal  project  policy.  Evaluation 
Benefits,  Social  aspects,  Political  aspects. 
Identifiers:  "Federal  water  projects,  "Economii 
feasibility.  Economic  institutions,  Marke 
mechanism,  Rationing  agent,  Price,  Distributioi 
agent,  Public  welfare. 

While  the  science  of  economics  is  widely  used  u 
Federal  water  resource  development  projects,  th< 
usual  procedure  of  applying  an  analytics 
discipline  to  arrive  at  a  conclusion  is  reversed.  Th< 
'answer'  is  usually  provided  ahead  of  time  am 
economics  is  assigned  the  task  of  justifying  thi 
preconceived  conclusion.  This  leads  to  a  series  o: 
mitigatory  effects  in  which  economics  as  a  scienci 
is  not  allowed  to  freely  function.  Some  of  these  'u 
nusual'  uses  of  economics  in  Federal  water  pro 
jects  are  illustrated  and  'answers'  logically  ex 
pected  from  the  economic  discipline  are  noted 
Even  though  the  theory  of  economics  is  often  sub 
verted,  there  are  positive  aspects  to  the  role  o 
economics  in  evaluating  Federal  water  projects 
Several  problem  areas  are  discussed:  economic  in 
stitutions  and  their  universality,  the  operation  o: 
the  market  mechanism,  multi-level  use  complies 
tion,  multiple  or  complementary  use  complication 
price  as  a  rationing  agent  for  water,  price  as  an  al 
location  or  investment  decision  tool,  price  as  a  dis 
tribution  agent  or  measure  of  benefits,  and  finally 
social,  political  and  selfare  mitigatory  effects 
(Davis-Chicago) 
W72-05572 


THE  MERRIMACK  TAPES, 

Corps  of  Engineers,  New  York.  North  Atlantii 

Div. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-05577 


POPULATION  CONTROL:  ULTIMATE  NECES 
SITY  IN  WATER  RESOURCE  MANAGEMENT. 

Heller,  Ehrman,  White  and  McAuliffe,  San  Fran 

cisco,  Calif. 

W.  M.  Chamberlain. 

Water  Spectrum,  Vol.  3,  No.  4,  p  19-23.  Wintei 

1971-72.  3  fig. 

Descriptors:  "Population,  "Social  impact.  "Watei 
resources  development,  "Water  supply,  Technolo 
gy,  Planning,  DDT.  Estimating,  Mortality. 
Identifiers:  "Zero  population  growth.  "Populatioi 
increase,  "Population  pressure.  Alleviation.  Policy 
making. 

The  effects  of  continuing  population  increase  oi 
the  problem  of  water  supply  are  examined,  an< 
possible  approaches  the  government  could  take  u 
permanently  alleviate  the  threat  of  populatioi 
pressure  are  discussed.  The  deleterious  effects  ol 
population  pressure  are  not  restricted  to  watei 
supply.  It  is  possible  that  the  pressure  of  popula 
tion  increase  could  create  demands  on  the  watei 
resource  which  w  ould  lead  to  a  sacrifice  of  soun< 
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anagement  practices.  The  need  to  achieve  a  zero 
te  of  population  growth  is  urgent,  and  programs 
wards  its  achievement  should  begin  soon.  The 
se  of  DDT  is  used  as  an  example  of  heavy 
liance  upon  technology  to  provide  instant  solu- 
>ns  to  problems,  which  resulted  in  unforeseen 
suits.  The  author  suggests  that  reliance  upon 
an's  technological  abilities  has  produced  an  at- 
ude  of  nonchalance  towards  the  problem  of 
ipulation  increase.  In  the  face  of  uncertainty  as 
whether  sufficient  advances  will  occur  in  time 
prevent  increases  in  mortality,  the  author  sug- 
sts  that  conservative  estimates  should  be  made 
determining  time  remaining  in  which  to  achieve 
ro  growth.  (Strachan-Chicago) 
72-05580 


)RT  GROWTH  POLICIES  ABROAD, 

ttle  (Arthur  D.),  Inc.,  Cambridge,  Mass. 

de  Frondeville. 

ater  Spectrum,  Vol.  3,  No.  4,  p  1-8,  Winter  1971- 

.6  photo,  2  fig. 

Escriptors:  'Harbors,  'Planning,  'Decision  mak- 
g,  'Social  aspects,  'Economics,  'Political 
pects,  'Environmental  effects, 
entifiers:  'Port  growth  policies,  'Port  develop- 
ent,  'Policy  making,  Tankers,  Bulk  carriers, 
lallow-craft  fleet.  Port-industrial  complex, 
orld  trade. 

>me  findings  and  suggestions  are  reported  of  a 
<  month  study  made  by  the  Arthur  D.  Little 
ampany,  Inc.  of  the  deep-water  ports  in  Europe, 
e  Middle  East,  Canada,  Japan,  and  Australia, 
enerally,  the  study  examined  the  interrelation- 
ips  among  engineering,  environmental, 
icioeconomic  and  political  aspects  of  port 
ivelopment;  identified  the  socio-economic  and 
ivironmental  consequences  of  port  deepening 
id  preserved  the  negative  and  positive  aspects  of 
ich  approach.  Certain  alternatives  particularly 
>plicable  to  the  situation  of  the  United  States  are 
scussed  and  evaluated:  (1)  the  do-nothing  ap- 
oach,  (2)  lightened  tankers  and  bulk  carriers  (3) 
cpansion  and  utilization  of  certain  ports  outside 
le  U.S.  coastal  zone  (4)  subsidy  of  a  new,  shal- 
w-craft  fleet  (5)  deepening  and  expanding  exist- 
g  port-industrial  complexes  (6)  development  of  a 
:w  United  States  deep-water  port-industrial  com- 
ex.  Success  of  a  national  port  strategy  depends 
son  continued  participation  in  the  planning 
rocess  by  all  concerned  interests,  public  and 
rivate.  Implementation  of  a  port  development 
rategy  is  necessary  if  the  United  States  is  to 
aintain  its  position  in  world  trade  and  also  ad- 
ress  itself  to  the  relevant  environmental  and 
:onomie  issues.  (Strachan-Chicago) 
'72-05581 


HE  SPLENDID  BUT  SUPERFICIAL  CON- 
RIBUTION  OF  CONVENTIONAL  ECONOMIC 
NALYSIS  TO  THE  MANAGEMENT  OF 
UBLIC  RESOURCES, 

conomic  Research  Service,  Fort  Collins,  Colo.; 
nd  Bureau  of  Land  Management,  Denver,  Colo. 
A.  Munger,  and  J.  D.  Edwards, 
he  Annals  of  Regional  Science,  Vol.  4,  No.  1,  p 
9-37,1970.  1  fig,6ref. 

'escriptors:  'Economics,  'Analysis,  'Water 
:sources  development,  'Resource  allocation, 
Cost-benefit  analysis,  Planning,  Decision  mak- 
ig,  Efficiencies,  Multiple-purpose  projects, 
olitical  aspects. 

lentifiers:  'Conventional  economic  analysis, 
Public  resource  management,  'Efficiency 
riterion,  'Marginal  calculus,  Bureau  of  Land 
lanagement(BLM),  Incidence. 

'onventional  economic  analysis  refers  to  the  com- 
lon  practice  of  determining  an  optimum  alloca- 
ion  of  resources  based  on  an  efficiency  criterion 
nd  using  marginal  calculus.  This  special  and 
mited  form  of  economic  analysis  has  become  so 
tandardized  in  benefit-cost  studies  of  Federal 
esource  investment  alternatives  (especially  in  the 


area  of  water  development)  as  to  virtually  rule  out 
other,  and  more  useful,  forms  of  analysis.  The 
authors  argue  that  information  contained  in  con- 
ventional benefit-cost  analysis  does  not  dispel  the 
uncertainty  regarding  the  consequences  of  alterna- 
tive lines  of  action,  is  sometimes  misleading,  and 
tends  to  inhibit  the  search  for  acceptable  alterna- 
tives. The  argument  is  based  on  the  author's  ex- 
perience in  helping  to  design,  test  and  implement  a 
comprehensive  planning  system  for  use  by  the 
U.S.  Department  of  the  Interior's  Bureau  of  Land 
Management  (BLM)  and  is  supported  by  examples 
drawn  from  this  experience.  Among  the  subjects 
discussed  are:  the  nature  and  scope  of  BLM  activi- 
ties, planning  as  a  management  tool,  economic  ef- 
ficiency as  a  guide  to  planning,  incidence  rather 
than  efficiency.  The  authors  conclude  that  if  the 
economist  is  to  be  more  useful  in  the  planning 
process,  he  will  have  to  determine  what  people 
want  and  how  they  go  about  satisfying  these 
wants.  The  economist  will  have  to  abandon  exclu- 
sive reliance  on  an  analytical  tool  designed  to 
guide  private  managerial  decisions,  and  instead, 
develop  tools  capable  of  guiding  public  decisions 
aimed  at  achieving  multiple  objectives.  Further,  he 
must  remember  that  the  search  for  acceptable  al- 
ternatives is  a  political  bargaining  process. 
(Strachan-Chicago) 
W72-05582 


BENEFITS  OF  WATER  QUALITY  ENHANCE- 
MENT. 

Syracuse  Univ.,  N.Y.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-05666 


THE  ECONOMICS  OF  WATER-BASED  OUT- 
DOOR RECREATION:  A  SURVEY  AND 
CRITIQUE  OF  RECENT  DEVELOPMENTS, 

Cornell  Univ.,  Ithaca,  N.Y. 
R.  J.  Kalter. 

Available  from  National  Technical  Information 
Service,  Springfield,  Va.  22151.  U.S.  Army  En- 
gineer Institute  for  Water  Resources,  Report  71-8, 
March  1971.  192  p,  2  fig,  1  tab,  237  ref.  DACW31- 
71-C-0029. 

Descriptors:     'Recreation,     'Water     resources, 
'Economics,   'Recreation  demand,  Cost-benefit 
analysis,  Planning,  Investment,  Regional  analysis, 
Economic  impact. 
Identifiers:  'Literature  survey. 

Recent  economic  research  pertinent  to  outdoor 
recreation  is  reviewed,  summarized,  and  critiqued 
with  a  focus  on  public  policy  issues  important  to 
the  planning  and  evaluation  of  potential  alternative 
government  actions.  The  survey  begins  with  the 
basic  concept  underlying  most  recreation  invest- 
ment evaluation  questions,  that  is,  the  accurate 
forecasting  of  recreation  demand  for  the  proposed 
investment  site,  other  factors  remaining  constant. 
Models  of  consumer  behavior  are  considered,  and 
methods  of  estimating  primary  benefits  of  public 
investment  in  recreational  facilities  are  suggested. 
Second,  a  discussion  of  supply  concepts  with 
respect  to  outdoor  recreation  is  undertaken 
primarily  to  show  the  relationship  between  site 
capacity  and  demand  functions  in  the  investment 
evaluation  process.  Third,  a  survey  and  critique 
similar  to  that  done  on  site  demand  relationships  is 
conducted  on  recent  research  pertaining  to  market 
or  population  centered  demand  functions.  This 
survey  highlights  possible  alternative  methods 
with  which  to  evaluate  specific  project  proposals. 
Fourth,  the  literature  pertaining  to  the  impact  of 
recreation  development  on  regional  growth  is 
analyzed.  Finally,  the  impact  of  recreation 
development  on  income  distribution  is  discussed. 
(Settle-Wisconsin) 
W72-05668 


ECONOMICS  OF  NATURAL  RESOURCE 
DEVELOPMENT  IN  THE  WEST,  CRITERIA 
FOR  ALLOCATION  OF  RESOURCES  TO  PRI- 
ORITY     RESEARCH      AREAS,      EMERGING 


PROBLEMS  IN  NATURAL  RESOURCE 
ECONOMICS, 

Western  Agricultural  Economics  Research  Coun- 
cil. Committee  on  the  Economics  of  Natural 
Resources  Development. 

Conference  Proceedings,  Committee  on  the 
Economics  of  Natural  Resources  Development  of 
the  Western  Agricultural  Economics  Research 
Council,  San  Francisco,  California,  October  26- 
28,  1970.  E  Boyd  Wennergren  and  Darwin  B.  Niel- 
son,  editors,  Utah  State  University,  Logan.  Re- 
port No  1,  1970.  136p,  3  fig,  3  tab,  58  ref. 

Descriptors:  'Planning,  'Water  resources 
development,  'Urbanization,  'Land  use,  'Land 
resources,  Recreation  demand,  'Economic  effi- 
ciency, Cost-benefit  analysis,  Evaluation, 
Economics,  'Natural  resources. 
Identifiers:  Natural  resources  research,  'Research 
targets. 

The  process  of  setting  priorities  in  research,  and 
emerging  topics  in  the  field  of  natural  resource 
economics  were  reviewed  at  a  conference  spon- 
sored by  The  Committee  on  Economics  of  Natural 
Resource  Development.  Issues  and  problems  that 
arise  due  to  growing  urban  and  recreational  de- 
mands being  made  upon  land  were  discussed.  (See 
also  W72-05671  thru  W72-05675) 
W72-05670 


DELINEATING  TARGETS  FOR  NATURAL 
RESOURCES  RESEARCH, 

Resources  for  the  Future,  Inc.,  Washington,  D.C. 
M.  F.  Brewer. 

In:  Economics  of  Natural  Resource  Development 
in  the  West,  Conference  Proceedings  of  the  Com- 
mittee on  the  Economics  of  Natural  Resources 
Development  of  the  Western  Agricultural 
Economics  Research  Council,  October  26-28, 
1970,  San  Francisco,  California,  Report  No  1,  p  1- 
20. 

Descriptors:     'Planning,     Management,     Water 
resources  development,  Natural  resources. 
Identifiers:  Natural  resources  research,  'Research 
targets,  'Research  objectives. 

Systematic  inquiry  requires  that  research  targets 
be  used  whether  in  a  conscious  and  consistent 
fashion  or  not.  Research  targets  help  in  evolving 
the  definition  of  fields  of  inquiry  and  providing 
criteria  and  guidelines  for  both  the  conduct  and 
management  of  research.  Targets  must  be  both 
consistent  with  the  taxonomy  we  use  in  referring 
to  contemporary  problems,  and  operationally 
workable  from  the  standpoint  of  a  research  enter- 
prise. In  this  sense  a  research  target  is  a  function 
both  of  the  domain  of  perceived  problems  and  the 
structure  of  the  research  which  addresses  them. 
Should  the  target  lack  congruency  with  the 
problem,  the  ensuing  research  may  not  contribute 
directly  to  a  rational  solution.  If  the  target  is  in- 
operable, it  will  not  provide  the  type  of  guidelines 
and  allocation  criteria  that  are  useful.  The  concept 
of  research  targets  should  prove  helpful  in  (1) 
broadening  objective  functions  for  resources 
management;  (2)  studying  the  institutional  ar- 
rangements through  which  decisions  are  reached, 
programs  formulated,  executed,  and  modified; 
and  (3)  evaluating  recreational  opportunities, 
scenic  highways,  and  plans  to  preserve  community 
or  urban  amenities,  among  others.  A  conference 
discussant  emphasized  the  role  of  the  research 
manager  in  guiding  an  organization's  research. 
(See  also  W72-05670)  (Settle-Wisconsin) 
W72-05671 


A  'DISJOINTED  INCREMENTALIST'S'  AP- 
PROACH TO  MEASURING  RESEARCH 
BENEFITS  AND  COSTS, 

Minnesota  Univ.,  St.  Paul.  Dept.  of  Agricultural 

and  Applied  Economics. 

W.  L.  Fishel. 

In:  Economics  of  Natural  Resource  Development 

in  the  West,  Conference  Proceedings  of  the  Com- 
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mittee  on  the  Economics  of  Natural  Resources 
Development  of  the  Western  Agricultural 
Economics  Research  Council,  October  26-28, 
1970,  San  Francisco,  California,  Report  No  1,  p 
21-59.1  tab,  12ref. 

Descriptors:    "Cost-benefit   analysis,    'Measure- 
ment,    'Planning,     'Data     processing,     Value, 
'Resource  allocation,  Economic  efficiency. 
Identifiers:  'Information  systems  development. 

The  Minnesota  Agricultural  Research  Resource 
Allocation  System  is  a  computer-based  structure 
for  collecting  and  processing  information  relevant 
to  resource  allocation  decisions  under  situations 
characterized  by  a  high  degree  of  uncertainty.  Its 
primary  aim  is  to  generate  relative  measurements 
of  costs  and  benefits  of  proposed  research  activi- 
ties which  are  supposed  to  lead  to  more  efficient 
allocation  of  research  resources  within  an  or- 
ganization. The  task  is  disassembled  into  informa- 
tion components  which  permits  collection  from 
the  best  possible  sources  of  the  individual  seg- 
ments of  information  independently  of  other  seg- 
ments, and  permits  effective  separation  of  the 
data-collecting  and  analysis  procedures.  The 
System  was  designed  to  also  generate  information 
about  such  significant  factors  as  the  feasibility  of 
achieving  research  objectives,  the  feasibility  and 
cost  of  implementing  new  knowledge  generated, 
and  the  degree  of  substitutability,  complementari- 
ty, and  synergism  among  alternative  research  ac- 
tivities. A  conference  discussant  mentioned  some 
of  the  inherent  weaknesses  found  in  any  cost- 
benefit  analysis:  (1)  benefit  minus  cost  criteria 
favor  larger  projects,  (2)  a  discount  rate  must  be 
chosen,  (3)  intangible  values  must  be  estimated, 
and  (4)  numerous  subjective  estimates  must  be  in- 
corporated into  the  analysis.  (See  also  W72-05670) 
(Settle- Wisconsin) 
W72-05672 


PARKS  AND  PARKWAYS, 

California  Univ.,  Davis.  Dept.  of  Economics. 
K.D.Goldin. 

In:  Economics  of  Natural  Resource  Development 
in  the  West,  Conference  Proceedings  of  the  Com- 
mittee on  the  Economics  of  Natural  Resources 
Development  of  the  Western  Agricultural 
Economics  Research  Council,  October  26-28, 
1970,  San  Francisco,  California,  Report  No  1,  p 
61-82.  3  fig,  2  tab,  lOref. 

Descriptors:    'Parks,    'Management,    'Economic 
efficiency.    Recreation    demand.    Supply,    Cost- 
benefit  analysis,  Marginal  costs. 
Identifiers:  'Joint  supply.  Quality  diversity.  Peak 
demand.  Empirical  research. 

A  park  or  campsite,  once  produced,  provides 
capacity  during  each  of  the  365  days  of  the  year. 
This  is  a  set  of  365  essentially  different  products 
which  are  equally  available,  but  for  which  con- 
sumer demand  varies  widely.  Thus,  the  problems 
of  peak  demand  and  quality  diversity  need  to  be 
analyzed  within  the  framework  of  'joint  supply  in 
fixed  proportions.'  Analysis  of  these  problems 
may  be  expedited  by  quantifying  the  quality 
aspects  of  parks.  Four  readily  quantifiable  quality 
aspects  are  use  intensity,  quality  diversity,  park 
improvements,  and  location.  Empirical  research 
would  also  be  very  useful  in  these  problem  areas. 
It  would  be  helpful,  for  instance,  to  estimate 
which  is  more  efficient,  a  system  of  efficient 
production,  efficient  distribution  and  quality 
diversity,  or  the  present  system  of  unrestricted 
entry,  first-come,  first-served,  and  semi-uniform 
quality.  Research  might  well  suggest,  for  example, 
that  remote  parks  are  best  left  with  minimum 
management.  A  second  empirical  might  be  that  of 
finding  the  most  efficient  system  of  management 
control.  We  need  to  know,  for  example,  whether  a 
government  agency  is  likely  in  practice  to  improve 
upon  imperfect  markets  before  we  recommend 
that  the  agency  replace  the  market.  (See  also  W72- 
05670)  (Settle-Wisconsin) 
W72-05673 


LAND  USE  CONFLICT  AND  PUBLIC  POLICY, 

California  Univ.,  Davis.  Dept.  of  Economics. 
V.  Goldberg. 

Descriptors:  'Urbanization,  'Land  development, 
'Rural  areas,  'Land  use.  Economic  efficiency, 
Economic  impact. 

Identifiers:  'Land  markets,  'Market  failure.  Ex- 
ternality, Private  property.  Urban  development. 

Urban  fringe  land  markets  may  fail  to  equate 
private  and  social  interests.  One  possible  reason 
for  this  market  failure  might  be  an  externality. 
Urban  uses  may  be  incompatible  with  contiguous 
commercial  agriculture:  crop  dusting,  for  exam- 
ple, may  not  bother  other  farmers  but  does  upset 
suburban  residents.  A  conflict  may  also  develop 
between  urban  development  and  wildlife 
preserves.  For  the  non-migratory  wildlife  there 
would  appear  to  be  no  problem.  Ownership  of  land 
usually  includes  the  right  to  manage  the  wildlife 
asset  as  the  owner  sees  fit.  For  migratory  wildlife, 
however,  this  arrangement  would  not  work.  The 
relationship  between  space  and  structure  in  an 
urban  area  also  affects  the  welfare  of  the  citizens 
both  directly  by  making  life  more  or  less  pleasant 
and  indirectly  by  influencing  their  productivity. 
Areas  of  possible  research  relating  to  urban  fringe 
land  markets  include  (1)  the  political  economy  of 
land  use  controls,  and  (2)  the  measurement  of 
benefits  of  difficult-to-quantify  items.  A  con- 
ference discussant  emphasized  the  vagueness  of 
the  'urban  fringe  land  market'  concept  and  the 
limitations  of  economic  analysis  for  explaining 
divergencies  between  private  and  public  interests. 
(See  also  W72-05670)  (Settle-Wisconsin) 
W72-05674 


PRINCIPLES  AND  STANDARDS  FOR 
PLANNING  WATER  AND  RELATED  LAND 
RESOURCES:  A  REVIEW  AND  EVALUATION, 

Economic   Research  Service,   Washington,  D.C. 
Natural  Resources  Economics  Div. 
S.  F.  Miller. 

In:  Economics  of  Natural  Resource  Development 
in  the  West,  Conference  Proceedings  of  the  Com- 
mittee on  the  Economics  of  Natural  Resources 
Development  of  the  Western  Agricultural 
Economics  Research  Council,  October  26-28, 
1970,  San  Francisco,  California,  Report  No  1,  p 
107-134.  18ref. 

Descriptors:       'Planning,       'Water       resources 
development,  'Land  resources.  Cost-benefit  anal- 
ysis,  Cost   allocation,   Cost   sharing,    Intangible 
costs.  Intangible  benefits. 
Identifiers:  'Water  Resources  Council. 

The  Special  Task  Force  to  the  Water  Resources 
Council  has  recently  completed  two  reports  con- 
cerned with  principles  and  standards  for  planning 
water  and  land  resources.  The  reports  may  be 
credited  with  broadening  the  planning  objectives, 
developing  and  making  available  alternative  plans 
to  meet  objectives,  improving  the  reliability  of  the 
national  economic  development  account,  and 
broadening  the  planning  participation.  However, 
the  reports  also  suffer  from  several  weaknesses. 
They  fail  to  exhaust  the  list  of  possible  relevant 
criteria  and  objectives  of  society.  The  planning  al- 
ternatives they  suggest  are,  unfortunately,  limited 
to  structural  and  nonstructural  development  of 
water  and  related  resources.  No  guidance  is  given 
on  appropriate  weights  to  be  used  for  different  ob- 
jectives. The  reports'  general  guidelines  for  cost 
allocation  appear  inconsistent  with  the  cost  alloca- 
tion method  suggested.  The  reports'  cost  alloca- 
tion procedures  also  leave  unanswered  the 
question  of  how  the  actual  payment  mechanism  is 
to  function.  The  methods  for  evaluating  nonmone- 
tary objectives  is  not  clearly  specified  either.  In- 
adequate recognition  is  given  to  recent 
methodologic  advances  in  the  evaluation  of  public 
goods.  A  final  example  of  the  many  shortcomings 
is  the  fact  that  the  evaluation  of  well-being  and  en- 
vironmental quality  benefits  and  costs  is  very 
primitive.  (See  also  W72-05670)  (Settle- Wisconsin) 
W72-05675 


THE      PRACTICAL      USES     OF      PLANNDV 
THEORY, 

California  Univ.,  Berkeley. 

J.  W.  Dyckman. 

Journal  of  the  American  Institute  of  Planners,  Vc 

35,  No.  5,  p  288-300,  September  1969.  1 1  ref. 

Descriptors:  'Planning,  'Decision  making,  Profe 
sional  societies,  Professional  personnel,  Mod 
studies.  Mathematical  models,  Mode  of  actioi 
Application  methods,  Social  aspects. 
Identifiers:  'Planning  theory,  'Planners,  Form 
models.  Theory  of  action,  Comprehensive  plai 
Technical  aspects. 

The  usefulness  of  any  theory  of  planning 
questioned  by  many,  either  because  their  oper 
tional  approach  is  purely  pragmatic,  or  becau: 
their  world  view  is  one  in  which  planning  plays 
marginal  and  determined  role.  Many  profession 
planners  also  question  the  usefulness  of  plannir 
theory.  The  emphasis  of  theoretical  literature  c 
mathematical  or  logical  models  of  rational  decisic 
making,  and  the  unrealistic  requirements  th; 
former  models  place  on  normative  decision  ai 
two  factors  which  contribute  to  the  disenchan 
ment  of  planners  with  planning  theory  Tl 
planner  must  have  a  theory  of  action  and  decisic 
that  he  can  use  to  defend  his  intervention.  Tl 
comprehensive  plan  remains  the  overriding  syn 
bol  to  which  city  planners  cling.  Considering  in 
pediments  to  application  of  planning-style  decisic 
making  to  world  affairs,  two  alternatives  are  sui 
gested:  (1)  a  retreat  from  the  present  basis  < 
professionalism  to  other  bases,  such  as  architei 
ture,  engineering,  or  urban  studies,  and  thereb) 
giving  up  any  pretension  of  offering  a  superic 
mode  of  public  action  and  emphasizing  some  ii 
strumental  technical  action,  and  (2)  a  modificatio 
of  normative  public  action.  Planning  is  an  art  strv 
ing  by  scientific  means  to  improve  itself  F( 
planning  to  become  an  important  societal  tool,  tl 
society  using  it  must  be  (a)  technically  competen 
and  (b)  politically  well-organized  and  enthusiast 
about  applying  planning.  (Strachan-Chicago) 
W72-05691 


MODELS  IN  URBAN  PLANNING:  A  SYNOPTI 
REVIEW  OF  RECENT  LITERATURE, 

Centre  for  Environmental  Studies.  London  (Ei 

gland). 

A.  G.  Wilson. 

Urban    Studies,    Vol.    5,    No.    3,    p    249-27: 

November  1968.  3  fig,  88  ref. 

Descriptors:  'City  planning.  'Decision  makini 
'Model  studies.  Design,  Construction.  TechnoU 
gy.  Population,  Economics.  Transportation,  S( 
cial  aspects. 

Identifiers:  'Urban  planning,  'Urban  plannir 
literature,  'Conceptual  framework.  Hierarchic; 
relevance  tree,  Urban  systems,  Urban  structun 
Social  systems. 

A  rudimentary  conceptual  framework  fc 
planning,  within  which  the  use  of  models  can  t 
studied  is  described.  This  framework  is  based  o 
the  use  of  an  hierarchical  relevance  tree  Urba 
systems  which  can  be  usefully  modelled  ai 
delineated,  rules  for  model  design  are  given  an 
some  technique  problems  associated  with  modi 
construction  are  discussed.  It  is  argued  th: 
models  are  developed  at  lower  levels  in  such 
hierarchy  to  represent  understanding  of  th 
systems  being  planned.  The  recent  literature  o 
the  development  of  such  models  is  reviewed  Th 
covers  model  development  for  spatially  a| 
gregated  population  and  economic  systems,  urba 
structure,  transport,  and  more  briefly,  soci; 
systems.  Finally,  the  possible  applications  ( 
models  in  the  design  process  and  the  higher  leve 
of  the  planning  process  are  discussed  (Strachai 
Chicago) 
W72-05692 


WATER    AND   RELATED    LAND    RESOURCE 
PLANNING,  A  POLICY  STATEMENT. 

Water  Resources  Council,  Washington.  D.C. 
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July  22, 1970.  5  p. 

Descriptors:  'Water  resources  development, 
•Project  planning,  *Water  policy,  'Water  conser- 
vation, 'Long-term  planning,  Federal  project  pol- 
icy, Federal  government,  State  governments, 
Local  governments,  Jurisdiction,  Administration, 
Administrative  agencies,  Public  health,  Legal 
aspects.  Programs,  Water  demand,  Water 
resources,  Water  utilization,  Water  supply, 
Planning. 

Congress  has  declared,  in  the  Water  Resources 
Planning  Act,  a  policy  of  encouraging  the  conser- 
vation, development,  and  utilization  of  water  and 
related  land  resources  on  a  comprehensive  and 
coordinated  basis.  The  objectives  of  such  planning 
are  to  provide  a  guide  for  federal,  state,  and  local 
interests  to  conserve,  develop,  and  utilize  water 
and  related  land  resources  in  an  efficient  and  time- 
ly manner.  Such  planning  should  provide  a  sound 
basis  for  rational  decisions.  Another  major  objec- 
tive is  the  achievement  of  joint  plans  or  programs 
to  identify  the  role  each  governmental  unit  is  to 
play.  Three  levels  of  planning  are  recommended  to 
accomplish  these  goals.  Framework  studies  and 
assessments  are  merged  into  the  first  broad  level 
of  planning  which  is  designed  to  appraise  national 
long-term  needs.  Regional  or  river  basin  plans  act 
as  a  preliminary  plan  for  a  selected  region,  while 
focusing  on  the  middle  term  of  15  to  25  years. 
Finally,  implementation  studies,  undertaken  by  a 
single  federal,  state,  or  local  agency,  focus  upon 
10  to  15  year  needs  to  determine  program  feasibili- 
ty. Multi-agency  planning  shall  be  performed 
under  the  guidance  of  the  Water  Resources  Coun- 
cil. (See  also  W70-10363)  (Horwitz-Florida) 
W2-05757 


SAN       FRANCISCO       BAY-DELTA       WATER 
QUALITY  CONTROL  PROGRAM, 

California  State  Water  Resources  Control  Board, 
Sacramento.  San  Francisco  Bay-Delta  Program. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-05809 


AN  ANALYSIS  OF  THE  ECONOMIC  IMPLICA- 
TIONS OF  THE  PERMIT  SYSTEM  OF  WATER 
ALLOCATION, 

Iowa  State  Water  Resources  Research  Inst., 
Ames. 

N.  E.  Harl,  R.  A.  Baldwin,  and  D.  W.  Hubly. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-207  476,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Iowa  Water  Resources 
Research  Institute,  Ames,  Completion  Report 
ISWRRI-43,  November  1971.  261  p,  7  fig,  27  tab, 
122  ref,  8  append.  OWRR  B-009-IA  (2). 

Descriptors:  'Permit  system,  Economic  efficien- 
cy, Water  quality.  Water  resource  investment, 
•Iowa,  'Model  studies,  'Cost  analysis,  'Water  al- 
location (Policy),  Competing  uses,  Legal  aspects, 
'Linear  programming,  Cost  allocation,  Evalua- 
tion. 

The  study  contains  three  parts.  In  Part  I,  the  litera- 
ture of  water  allocation  is  reviewed  and  the  permit 
system  of  administrative  allocation  is  analyzed  in 
terms  of  rational  guidelines  for  allocating  water  as 
a  scarce  resource  among  competing  alternatives. 
Special  attention  was  given  to  the  Iowa  permit 
system,  with  the  conclusion  that  the  system 
acknowledges  only  two  consistently  identified 
points  on  a  water  user's  production  function  (1) 
the  point  of  zero  output  and  zero  water  use,  and 
(2)  the  point  of  maximum  total  product  where  the 
marginal  physical  product  becomes  zero.  The 
system  guidelines  are  insufficient  for  allocating 
water  on  efficiency  bases  if  supply  is  limited  and 
maximum  physical  productivity  from  water  as  a 
variable  input  is  unattainable.  In  an  effort  to 
generate  information  about  water  productivities, 
to  the  end  that  additional  points  on  the  production 
function  might  be  identified  administratively  as 
permits  are  granted  under  conditions  of  limited 
water  supply  in  a  particular  area,  a  general  model 
is   constructed    in    Part    II    using    a   linear   pro- 


gramming approach  to  resource  allocation  within 
an  identified  hydrologic  area.  In  Part  III,  the 
general  model  was  extended  and  refined  to  include 
detailed  water  quality  considerations  using  both 
linear  programming  and  simulation.  The  resulting 
Tandem  Program  Systems  (TPS)  Model  makes 
possible  cost  adjustments  in  producing  activities 
based  upon  the  character  of  the  wastes  produced 
thereby,  the  assimilative  nature  of  the  stream  and 
the  treatment  costs  for  maintaining  a  pre-deter- 
mined  level  of  water  quality  in  the  stream.  Data 
from  both  the  general  model  and  the  TPS  model 
are  presented.  (Powell-Iowa  State) 
W72-05839 


WATER  RESOURCES  AND  THEIR  USE  (VOD- 
NYYE  RESURSY  I IKH  ISPOL'ZOVANIYE). 

Belorusskii  Nauchno-Issledovatelskii  Institut 
Melioratsii  i  Vodnogo  Khozyaistva,  Minsk 
(USSR). 

Izdatel'stvo  'Nauka  i  Tekhnika',  Minsk,  Gatillo, 
P.D.,  and  others,  editors,  1970.  200  p. 

Descriptors:  'Water  resources,  'Water  utilization, 
'Water  consumption  (except  consumptive  use), 
'Water  conservation,  'Water  pollution  control, 
Water  policy ,  Water  supply,  Channel  morphology, 
Channel  flow,  Streamflow,  Runoff,  Groundwater, 
Land  use,  Drainage  programs,  Estimating, 
Evaluation,  Planning,  Forecasting,  Statistical 
methods.  Optimization. 

Identifiers:  'USSR,  Belorussia,  East  Germany, 
West  Germany,  Urban  hydrology,  Infiltration  gal- 
leries. 

This  collection  of  21  papers  examines  various 
aspects  of  the  complex-use  management  of  water 
resources  of  the  USSR.  Indices  of  the  effective- 
ness of  actual  use  of  water  resources  are  analyzed 
in  terms  of  their  conservation  and  development 
and  preventive  pollution  control  planning  to  main- 
tain and  improve  water  quality.  Criteria  and  poli- 
cies for  land  and  water  use  in  zones  of  excess 
moisture,  methods  for  calculating  surface-water 
and  groundwater  runoff,  and  plans  for  optimum 
use  of  water  supply  and  velocity  structure  of  flows 
in  open  channels  are  discussed.  The  text  is  of  par- 
ticular value  to  workers  in  production,  planning 
and  research  organizations,  and  to  instructors  and 
students  of  educational  establishments.  (Josefson- 
USGS) 
W72-05859 


WATER  RESOURCE  PROBLEMS  AND 
RESEARCH  NEEDS  OF  NORTH  CAROLINA, 

North  Carolina  Water  Resources  Research  Inst., 
Raleigh. 

David  H.  Howells. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-207  479,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  UNC-WRRI-72-02,  Report 
No.  2  (revised)  January  1,  1972,  49  p.  OWRR  A- 
999-NC  (28). 

Descriptors:  'Water  resources  development  con- 
servation. Planning,  Water  quality  control, 
Groundwater,  Surface  waters,  'Research  and 
development,  'North  Carolina,  'Water  Resources 
Institute,  Universities,  Colleges,  Training. 

This  report  is  a  summary  of  North  Carolina's 
water  resource  problems  and  research  needs  and 
was  prepared  as  a  source  of  orientation  for  the  In- 
stitute's research  program.  The  subject  matter  is 
presented  within  the  four  broad  categories  of 
water  resource  planning,  water  quality  manage- 
ment, water  quantity  management,  and  water 
research  application.  The  problems  and  needs 
discussed  herein  represent  those  areas  in  which 
the  Institute  is  attempting  to  encourage  a  research 
response  from  potential  investigators.  Current  and 
needed  studies  and  research  referred  to  in  this  re- 
port reflect  the  collective  statewide  effort  of 
public  agencies,  industry,  and  the  university  com- 
munity. Sixty-three  research  needs  are  listed  in  the 
Summary. 
W72-05870 


6C.  Cost  Allocation,  Cost  Sharing, 
Pricing/Repayment 


INTERNATIONAL     SURVEY     ON     MANAGE- 
MENT OF  ARTIFICIAL  RECHARGE  -  ANALY- 
SIS AND  SYNTHESIS  OF  RESPONSES  (INVEN- 
TAHtE     INTERNATIONAL     DES     AMENAGE- 
MENTS   D'ALEvIENTATION   ARTIFICIELLE   - 
DEPOUrLLEMENT       ET       SYNTHESE       DES 
RESPONSES), 
Burgeap  S. A.,  Paris  (France). 
For  primary  bibliographic  entry  see  Field  04B. 
W72-05331 


WATER  RIGHTS  AND  WRONGS, 

Arizona  State  Univ.,  Tempe.  Dept.  of  Economics. 
For  primary  bibliographic  entry  see  Field  06E. 
W72-05570 


AN    ECONOMIC     ANALYSIS    OF    POULTRY 
PROCESSING  WASTEWATER  IN  DELAWARE, 

Delaware  Univ.,  Newark.  Dept.  of  Agricultural 

and  Food  Economics. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-05659 


AN  AXIOMATIC  APPROACH  TO  COST  ALLO- 
CATION FOR  PUBLIC  INVESTMENT, 

Florida  Univ.,  Gainesville.  Dept.  of  Agricultural 
Economics;  and  Krannert  Graduate  School  of  In- 
dustrial Administration,  Lafayette,  Ind. 
E.  Loehman,  and  A.  Whinston. 
Office  of  Water  Resources  Research  Research  Re- 
port. 16  p,  7  ref.  OWRR  B-020-IND  (10). 

Descriptors:  'Cost  allocation,  'Investment, 
'Public  utilities,  'Mathematical  models.  Joint 
costs,  Economic  efficiency,  Welfare  (Economics). 
Identifiers:  'User charges. 

A  cost  allocation  scheme  for  public  investments  is 
derived  from  the  following  set  of  axioms:  (1)  user 
charges  must  cover  costs,  (2)  a  user's  charges  are 
to  be  based  on  the  incremental  social  costs  caused 
by  that  user,  (3)  the  user  charge  is  independent  of 
labelling  or  ordering  of  users,  (4)  if  a  user  in- 
creases his  demands  so  that  incremental  costs  in- 
crease by  some  amount,  then  his  charge  will  also 
increase  by  that  amount;  that  is,  the  charge  is 
homogeneous  of  degree  one  in  the  incremental 
costs.  If  would-be  users  of  a  collective  facility 
agree  that  these  axioms  are  fair  and  reasonable 
and  should  be  accepted  as  a  constitution,  then  they 
must  agree  to  a  particular  cost  allocation  scheme. 
This  scheme  has  several  desirable  features:  (1)  it 
gives  a  meaningful  definition  of  incremental  cost 
in  the  case  of  joint  costs;  (2)  it  satisfies  the  neces- 
sary conditions  for  welfare  maximization  at  the 
margin;  and  (3)  under  economies  of  scale  it  can 
result  in  a  vector  maximum  of  net  benefits  for 
users  under  the  constraint  that  total  costs  are 
covered  and  income  not  redistributed.  Several  ex- 
amples illustrate  the  usefulness  of  this  cost  alloca- 
tion scheme.  (Settle- Wisconsin) 
W72-05660 


ENVIRONMENTAL  PROTECTION  AT 

MINIMUM  COST, 

New  Jersey  State  Economic  Policy  Council. 
W.  J.  Baumol. 

The  American  Journal  of  Economics  and  Sociolo- 
gy, Vol  30,  No4,  p  337-343,  October,  1971. 

Descriptors:      'Pollution      abatement,      'Taxes, 

•Economic   efficiency,   Regulation,   Government 

finance. 

Identifiers:  'User  charges,  Incentives,  Minimum 

social  cost,  Equity. 

Four  proposals  for  the  control  of  pollution  and 
other  environmental  problems  are  analyzed.  These 
proposals  include  (1)  moral  suasion,  (2)  govern- 
mental outlays  to  protect  the  environment,  (3) 
direct  controls,  and  (4)  tax  incentives.  The  first 
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three  approaches  seem  incapable  of  doing  an  ef- 
fective job  of  cleaning  up  our  environment.  The 
tax  reorientation  approach,  however,  offers  a 
variety  of  attractive  features.  It  is  equitable  since 
it  charges  only  those  who  engage  in  polluting  ac- 
tivities and  bases  the  charges  on  the  extent  of  the 
taxpayer's  contribution  to  environmental 
problems.  Second,  it  is  automatic  and  self-enforc- 
ing, thus  minimizing  the  need  for  enforcement 
machinery  and  the  temptations  for  corruption. 
Third,  the  tax  incentive  approach  will  not  increase 
the  financial  problems  of  state  and  local  govern- 
ments. Fourth,  it  is  economically  efficient  and 
makes  full  use  of  the  productive  efficiency  of  the 
free  enterprise  system.  Finally,  its  effects  are 
long-lived,  and  it  promises  to  achieve  its  goals  at 
minimum  overall  cost  to  the  economy.  Proper  use 
of  the  tax  incentive  approach  will  ensure  that  valu- 
able but,  in  many  instances,  free  resources  are 
priced  to  reflect  their  value  to  society.  (Settle- 
Wisconsin) 
W72-05661 


RATE  SURCHARGES:  FRIEND  OR  FOE, 

Monsanto  Enviro-Chem  Systems,  Inc.,  Chicago, 
111.  Industrial  Water  Pollution  Control  Dept. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-05663 


UNIT  PRICING  CHALLENGES  TRADITIONAL 
BLOCK-RATE  METHOD, 

Delaware  Univ.,  Newark.  Urban  Affairs  Div. 
M.  R.  Brams. 

Water  and  Wastes  Engineering,  Vol  8,  No  1 1 ,  p  36- 
39,  November  1971.  4  tab. 

Descriptors:    *Water   rates,    'Unit   costs,    'Joint 

costs,  Benefits,  Costs. 

Identifiers:  *Block-rate  pricing,  'Unit  pricing. 

Unit  pricing  in  the  water  industry  holds  greater 
promise  than  the  traditional  block  rates  as  a  device 
for  short-run  adjustments  to  equate  quantities  sup- 
plied and  quantities  demanded  while  at  the  same 
time  providing  a  no  less  equitable  allocation  of 
costs  to  users.  Block  rates  purport  to  charge 
classes  of  users  in  proportion  to  the  cost  of  serving 
them.  However,  this  goal  is,  in  general,  unattaina- 
ble because  joint  costs  must  to  some  extent  be  ar- 
bitrarily allocated.  Unit  pricing  can  recognize  dif- 
ferences in  the  direct  cost  of  providing  service 
while  relying  on  proportionate  consumption  as  the 
basis  for  allocating  joint  costs  instead  of  relying  on 
bases  used  in  block-rate  pricing.  This  allocation  of 
joint  costs  establishes  a  rough  relationship 
between  the  benefits  received  by  users  and  the 
cost  imposed  upon  them.  Three  variations  of  unit 
pricing  were  examined  with  the  aid  of  a  hypotheti- 
cal water  system  comprised  of  two  service  areas, 
each  of  which  has  only  two  classes  of  users,  re- 
sidential and  non-residential.  The  first  scheme 
produced  one  unit  price  for  all  customers,  the 
second  produced  a  distinct  unit  price  for  each  ser- 
vice area,  and  the  third  produced  two  distinct  unit 
prices  for  each  service  area.  (Settle-Wisconsin) 
W72-05664 


ECONOMIC  GROWTH  AND  ECOLOGY-AN 
ECONOMIST'S  VIEW, 

Minnesota       Univ.,      Minneapolis.       Dept.      of 

Economics. 

WW.  Heller. 

Monthly  Labor  Review,  Vol  94,  No  11,  p  14-21, 

November  1971.  lOref. 

Descriptors:  'Pollution  abatement,  'Economic  im- 
pact, 'Cost-benefit  analysis,  'Economic  evalua- 
tion. Social  impact.  Economics,  Taxes,  Environ- 
mental effects. 
Identifiers:  'Economic  growth.  'Full-cost  pricing. 

In  the  field  of  environmental  control  the 
economist  believes  he  can  contribute  to  a  better 
understanding  of  how  the  market  pricing  system 
and  economic  growth  can  be  made  to  work  for  us 
in  the  battle  to  protect  our  natural  environment 


and  improve  the  quality  of  our  existence.  To  clean 
up  our  environment  we  will  have  to  call  on  the  tax- 
payer (1)  to  foot  huge  bills  if  we  are  to  overcome 
our  past  neglect  and  (2)  to  finance  future  collective 
waste  treatment  and  preserve  open  space  and  wil- 
derness. We  will  also  have  to  require  producers 
and  consumers  to  bear  the  brunt  of  outright  bans 
on  ecologically  dangerous  materials  and  to  pay 
rent  for  the  use  of  the  environment's  waste  as- 
similation services.  If  we  are  to  cope  with  these 
huge  costs,  it  seems  a  virtual  necessity  that 
economic  growth  continue.  Our  environmental 
problems  arise  primarily  from  the  way  we  grow 
and  the  uses  we  make  of  our  growth.  Con- 
sequently, we  need  to  concern  ourselves  more 
with  changing  the  forms  and  uses  of  growth  and 
less  with  the  growth-environment  trade-off.  An  in- 
creased reliance  on  full-cost  pricing,  for  example, 
would  be  a  major  incentive  for  the  development  of 
pollution-abatement  technology.  (Settle-Wiscon- 
sin) 
W72-05665 


BENEFITS  OF  WATER  QUALITY  ENHANCE- 
MENT. 

Syracuse  Univ.,  N.Y.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-05666 


FACTORS  AFFECTING  POLLUTION 

REFERENDA, 

Abt  Associates,  Inc.,  Cambridge,  Mass. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-05669 


6D.  Water  Demand 


LOSS  LEVELS, 

United  States  Lake  Survey,  Detroit.  Mich. 
For  primary  bibliographic  entry  see  Field  06E. 
W72-05579 


SCIENTIFIC      FRAMEWORK      OF      WORLD 
WATER  BALANCE. 

For  primary  bibliographic  entry  see  Field  02A. 
W72-05650 


THE  ECONOMICS  OF  WATER-BASED  OUT- 
DOOR RECREATION:  A  SURVEY  AND 
CRITIQUE  OF  RECENT  DEVELOPMENTS, 

Cornell  Univ.,  Ithaca,  N.Y. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-05668 


PARKS  AND  PARKWAYS, 

California  Univ.,  Davis.  Dept.  of  Economics. 
For  primary  bibliographic  entry  see  Field  06B. 
W72-05673 


COMPREHENSIVE      WATER      AND      SEWER 
PLAN,  1970-1990, 
L.  B.  Stuart. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-201  468,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Upper  Cumberland  Develop- 
ment District.  Tennessee  Technological  Universi- 
ty, Cookeville.  June  30,  1971.  197  p,  72  fig,  15  tab. 
HUD  TN-UPPD-o-7 1  - 1 29-4. 

Descriptors:  'Planning,  'Regional  analysis, 
'Water  resources  development,  'Water  supply, 
'Sewerage,  Drainage  systems.  Drainage  pro- 
grams. Cities,  Urbanization.  Coordination,  Long- 
term  planning.  Water  demand.  Forecasting.  Pro- 
grams. Grants.  Project  planning.  Tennessee. 
Identifiers:  Comprehensive  plan. 

The  purpose  of  this  plan  is  to  determine  the 
adequacy  or  inadequacy  of  the  existing  utilities  in 
the  Upper  Cumberland  Development  District  and 
to    determine    the    improvements    necessary    to 


eliminate  present  deficiencies,  as  well  as  projeci 
future  improvements  that  will  accommodate  th< 
anticipated  growth  of  the  communities  of  the  Dis 
trict.  The  utilities  to  be  included  in  this  plan  are  the 
water,  sanitary  sewerage,  and  storm  sewerag* 
systems.  The  Upper  Cumberland  Development 
District,  (UCDD)  located  in  north-central  Tennes- 
see, comprises  14  Appalachian  Counties,  coven 
5,093  square  miles,  and  includes  a  present  popula 
tion  of  approximately  195,000.  The  followinj 
counties  make  up  the  UCDD;  Cannon,  Clay,  Cum- 
berland,  DeKalb,  Fentress,  Jackson,  Macon 
Overton,  Pickett,  Putnam,  Smith,  Van  Buren 
Warren,  and  White.  It  is  recommended  that  th< 
various  utility  districts,  including  water,  electric 
and  others,  which  are  in  close  proximity  of  eacl 
other,  work  together  to  formulate  a  cooperative 
effort  to  perform  the  necessary  administrative 
functions.  This  could  mean  the  difference  betweei 
operating  in  the  red  or  in  the  black  in  some  in- 
stances. Most  of  the  municipalities  with  popula- 
tions to  warrant  public  sewerage  systems  have 
some  type  system.  The  towns  that  do  not  hav« 
systems  should  be  served  within  the  next  ten  year! 
if  this  plan  is  implemented.  Some  systems  neec 
major  additions  and  expansions  at  the  present 
time,  but  the  majority  of  the  existing  systems  wil 
be  adequate  for  the  scope  of  this  plan.  Stonr 
sewerage  systems  in  the  UCDD  are  practical!) 
non-existent.  (Poertner) 
W72-05794 


COMPREHENSIVE   PLAN   FOR   WATER   AND 
SANrTARY  SEWER  SYSTEMS  IN  THE  MIDDLE 
GEORGIA  AREA. 
Briley,  Wild  and  Associates,  Daytona  Beach,  Fla. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-201  065,  $3.00  in  paper  copy 
$0.95  in  microfiche.  Middle  Georgia  Area  Planning 
Commission,  Macon,  April  1971.  238  p,  14  fig,  V 
tab.  UPAGA.  P153,(HUD). 

Descriptors:  'Planning.  'Regional  analysis. 
'Georgia,  'Water  resources  development.  'Watei 
supply,  'Sewerage,  Cities,  Urbanization,  Coor- 
dination, Long-term  planning.  Water  demand 
Forecasting,  Programs,  Grants.  Project  planning. 
Identifiers:  'Comprehensive  plan. 

The  comprehensive  plan  recommends  the  watei 
and  sanitary  sewerage  system  activities  thai 
should  be  implemented  under  a  2-.  a  6-  and  a  12- 
year  program.  The  plan  is  intended  for  use  as  a 
broad  based  administrative  tool  and  its  value  wil 
be  determined  by  the  manner  in  which  it  is  used 
The  primary  objectives  include:  (1)  the  main- 
tenance of  a  continuous  and  adequate  supply  ol 
safe  and  potable  water  to  everyone  in  the  area,  anci 
(2)  the  disposal  of  all  domestic  liquid  waste  in  suck 
a  manner  as  to  protect  the  public  health  and 
prevent  the  creation  of  public  nuisances.  The  re- 
port, which  covers  a  7-county  area  in  middle  Geor- 
gia surrounding  Macon,  includes  the  following 
general  recommendations:  (1)  consolidation  ol 
private  water  and  sewer  systems  under  public 
ownership  and  management;  and  (2)  county  owned 
water  and  sewer  systems  serving  unincorporated 
areas.  The  report  develops  and  discusses:  (11 
criteria  for  treatment  and  disposal  of  waste  water: 

(2)  genera]  locations  for  pollution  control  facilities, 
outfall  sewers,  transmission  mains  and  well  fields: 

(3)  administrative  review  procedures  for  use  dur- 
ing plan  implementation,  suggested  administrative 
policies;  (4)  a  program  for  orderly  transition  from 
local  to  regional  planning  without  unduly  interfer- 
ing with  existing  local,  long-range  plans:  and  (51 
future  demands  on  water  and  sewer  systems 
(water  use  and  sewage  production  quantity  esti- 
mates). (Poertner) 

W72-05797 


STREAMS  AND  DRAINAGE  BASINS.  FULTON 

COUNTY. NEW  YORK, 

Fulton  County  Planning  Dept.  Johnstown.  N.Y. 

For  primarv  bibliographic  entry  see  Field  04A. 

W72-05798 
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WATER/SEWER  FUNCTION  PLAN  AND  PRO- 
GRAM-PRELIMINARY. 

Central    Piedmont    Regional    Council    of    Local 

Government,  N.C. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-05799 


SASKATCHEWAN'S      WATER      RESOURCES 
AND  UTILIZATION, 

Department  of  the   Environment,   Ottawa  (On- 
tario). Inland  Waters  Branch. 
For  primary  bibliographic  entry  see  Field  02E. 
W72-05844 

6E.  Water  Law  and  Institutions 


WATER     POLLUTION     CONTROL     INSTITU- 
TIONS, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  N.J. 

Water  Resources  Research  Inst. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-05326 


MAN  AND  HIS  ENVIRONMENT,  VOL.  2.  LAW, 

For  primary  bibliographic  entry  see  Field  05G. 
W72-05384 


WATER  RESOURCES  RESEARCH  PROJECT: 
INTRODUCTION, 

South  Carolina  Univ.,  Columbia.  School  of  Law. 
C.H.Randall,  Jr. 

South  Carolina  Law  Review,  Vol  23,  No  1,  p  25- 
27, 1971 .  OWRR-B-003-SC  (4). 

Descriptors:  *South  Carolina,  *Waterlaw,  'Legal 
aspects.  Legislation,  Water  rights,  'Riparian 
rights,  Diversion,  Navigable  rivers,  'Navigable 
waters,  Surface  waters. 

A  research  project  into  South  Carolina  water  law 
was  supported  by  the  Department  of  the  Interior, 
Office  of  Water  Resources  Research,  and  the 
South  Carolina  Water  Resources  Research  In- 
stitute at  Clemson  University.  This  project  ena- 
bled the  School  of  Law  of  the  University  of  South 
Carolina  to  add  to  its  curriculum  a  seminar  on 
water  law.  Some  papers  submitted  in  that  seminar 
discuss  porblems  in  defining  and  executing 
governmental  water  policy.  Others  involve 
problems  of  interest  to  the  private  citizen  and  his 
lawyer.  (See  also  W72-05510  thru  W72-05514) 
W72-055O9 


WATER  RESOURCES  RESEARCH  PROJECT: 
NAVIGABILITY  -  ITS  MEANING  AND  APPLI- 
CATION IN  SOUTH  CAROLINA, 

South  Carolina  Univ.,  Columbia.  School  of  Law. 

E.W.Wald. 

South  Carolina  Law  Review,  Vol  23,  No  1,  p  28- 

42,1971.71  ref.  OWRR-B-003-SC  (4). 

Descriptors:  'South  Carolina,  'Navigable  waters, 
'Federal-state  water  rights  conflicts,  'Tidal 
waters,  'Ownership  of  beds,  State  jurisdiction, 
Water  rights,  Fresh  water.  Public  rights,  United 
States,  Federal  government,  High  water  mark. 
Low  water  mark,  Non-navigable  waters.  Judicial 
decisions,  Legislation,  Streambeds,  Riparian 
rights,  Ships,  Dams,  Obstruction  to  flow,  Tides. 

South  Carolina  case  and  statutory  law  is  surveyed 
to  define  the  state"s  concept  of  navigability.  A 
brief  historical  review  reveals  that  the  common 
law  recognized  public  rights  in  certain  waters,  the 
primary  right  being  transportation.  The  concept  of 
navigability  in  the  United  States  is  reviewed  by  ex- 
amining what  rights  the  original  sovereign  states 
acquired  in  navigable  waters.  The  general  rule  is 
that  the  states  both  own  and  control  navigable 
waters  within  their  borders,  subject  always  to  the 
superior  right  of  the  federal  government  under  the 
Commerce  Clause.  The  federal  test  is  examined  as 
established  by  the  Daniel  Ball,  77  U.S.  557  (1870), 
under  which  rivers  were  navigable  in  law  if  naviga- 


ble in  fact.  The  test  depends  upon  a  river's  use  or 
susceptibility  to  use  in  its  ordinary  conition  as  a 
highway  for  commerce.  Navigability  in  South 
Carolina  is  examined  with  respect  to:  (1)  title  to 
non-tidal  stream  beds,  (2)  the  statutory  right  to 
navigate,  and  (3)  tidal  naviagable  waters.  Each 
area  is  examined  in  light  of  South  Carolina's  adop- 
tion of  a  minority  position  recognizing  state  title 
only  to  tidal  navigable  streams  with  riparians  hold- 
ing title  to  all  steambeds,  navigable  and  non- 
navigable,  if  non-tidal.  (See  also  W72-05509) 
(Rees-Florida) 
W72-05510 


A  SUMMARY  OF  MASSACHUSETTS  STATE 
LAWS,  POLICIES  AND  PROGRAMS  PERTAIN- 
ING TO  WATER  AND  RELATED  LAND 
RESOURCES, 

Massachusetts    Water    Resources    Commission, 

Boston.  Div.  of  Water  Resources. 

E.  H.  Chandler,  and  C.  E.  Watson. 

1971.  131  P,  2  FIG,  2  MAP,  13  REF,  2  APPEND. 

Descriptors:  'Massachusetts,  'Riparian  rights, 
'Water  resources  development,  'Water  policy, 
Legal  aspects,  Water  law,  Administration,  Ad- 
ministrative agencies,  Economics,  Eminent 
domain,  Federal  government,  State  governments, 
Judicial  decisions,  Legislation,  Permits,  Project 
planning,  Water  rights,  Water  allocation  (Policy), 
Planning,  Water  resources,  Water  quality  control, 
Regulation,  Coordination. 

A  synopsis  is  presented  of  existing  Massachusetts 
law  relating  to  water  resources  as  found  in  the 
state  constitution,  statutes,  judicial  decisions,  and 
opinions  of  the  state  Attorney  General.  The  exist- 
ing water  rights  doctrine,  the  regulatory  authority 
over  water  quality,  and  the  issuance  of  permits  or 
approval  for  specific  activities  are  discussed.  The 
various  interstate  compacts  and  commissions  in 
the  field  of  water  resources  to  which  the  state  is  a 
party  are  enumerated.  The  authority  and  duties  of 
state  water  resources  agencies  are  described  in 
detail.  Certain  recommendations  are  made  for  the 
centralization  of  water  management  functions  and 
increased  coordination  between  political  units. 
The  existing  programs  designed  for  research, 
planning,  drainage,  irrigation,  construction,  and 
other  purposes  related  to  water  resource  manag- 
ment  are  described.  An  appendix  contains  an  in- 
ventory of  the  existing  non-federal  projects  and  of 
water  management  problems  and  their  recom- 
mended solutions.  These  problems  include  the 
need  for:  (1)  increased  water  supply,  (2)  water 
quality  control,  (3)  flood  control,  (4)  recreation,  (5) 
navigation,  and  (6)  hydro  power.  (Johnson- 
Florida) 
W72-05515 


PERMISSION  TO  FILE  CONFERENCE  RE- 
PORT ON  H.R.  4148  UNTIL  MIDNIGHT  WED- 
NESDAY. 

Congressional  Record,  Vol  116,  No  46,  p  H  2314- 
2347  (daily  ed.)  March  24,  1970. 

Descriptors:  'Legislation,  'Water  quality  control, 
'Water  pollution  control,  'Regulation,  Adminis- 
trative agencies,  Federal  government,  Oil  wastes, 
Ships,  Navigable  waters.  Sewage,  Sewage 
disposal,  Grants,  Contracts,  Universities,  Stan- 
dards, Training,  Government  finance,  Mine 
wastes,  Environmental  sanitation,  Great  Lakes, 
Structures,  United  States. 

Identifiers:  'Water  Pollution  Control  Act,  'Water 
Quality  Improvement  Act  of  1970,  'Environmen- 
tal Quality  Improvement  Act  of  1970. 

A  statement  of  the  conference  committee  respect- 
ing H.R.  4148,  a  bill  amending  the  Federal  Water 
Pollution  Control  Act  (FWPCA)  is  reprinted.  Title 
1,  the  Water  Quality  Improvement  Act  of  1970, 
would  create  the  following  new  sections:  (1)  sec- 
tion 1 1  -  control  of  pollution  by  oil;  (2)  section  12  - 
control  of  hazardous  polluting  substances;  (3)  sec- 
tion 13  control  of  sewage  from  vessels;  (4)  section 
14  -  mine  water  pollution  control  demonstration 
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projects;  (5)  section  15  -  pollution  control  in  the 
Great  Lakes;  (6)  sections  16-18  -  training  grants 
and  contracts  with  undergraduate  educational 
facilities;  (7)  section  20  -  Alaska  village  demonstra- 
tion projects;  and  (8)  section  21  -  federal  agencies' 
cooperative  efforts  to  effect  the  purposes  of  the 
Act.  Title  1 1 ,  the  Environmental  Quality  Improve- 
ment Act  of  1970,  would  establish  the  Office  of 
Environmental  Quality  and  outline  its  responsibili- 
ties. For  each  of  these  sections,  both  the  House 
and  Senate  bills  and  the  conference  substitute  are 
reprinted.  Appendix  A  reprints  the  Water  Pollu- 
tion Control  Act  in  its  entirety,  with  new  sections 
italicized  and  existing  sections  to  be  omitted 
bracketed.  (Rees-Florida) 
W72-05516 


NORTH  CAROLINA  WATER  PLAN  PROGRESS 
REPORT,  CHAPTER  1,  WATER  POLICY  AND 
LAW  (DRAFT). 

North  Carolina  State  Dept.  of  Water  and  Air 
Resources,  Raleigh. 

February  1971.  225  p,  205  ref,  2  append. 

Descriptors:  'North  Carolina,  'Water  resources 
development,  'Water  policy,  'Planning,  'Legisla- 
tion, Water  rights,  Riparian  rights,  Navigable 
waters,  Rivers,  Surface  waters,  Groundwater,  Ci- 
ties, Local  governments,  Water  pollution,  Water 
pollution  control,  Water  quality  control,  Adminis- 
trative agencies,  Regulation,  Judicial  decisions, 
Legal  aspects,  Estuaries,  Water  wells,  Dams. 

Existing  water  policy  is  explored,  statutory  and 
common  law  rules  concerning  water  rights  are 
described,  proposed  policies  are  reviewed,  and  the 
state's  role  in  water  resources  management  is  con- 
sidered. A  review  of  constitutional  provisions, 
statutes,  judicial  decisions,  and  attorney  general's 
opinions  discloses  the  state's  concern  with  surface 
waters,  groundwater,  and  pollution.  North 
Carolina  has  adopted  the  doctrine  of  riparian 
rights  toward  surface  waters  and  of  overlying 
rights  toward  groundwater,  but  selected  recent 
legislation  regulates  other  areas,  including:  (1) 
water  pollution  control,  (2)  water  use,  (3)  well  con- 
struction, (4)  watershed  programs,  and  (5) 
estuarine  programs.  The  formulation  of  a  national 
water  policy  by  five  administrative  bodies  is 
reviewed.  The  formulation  of  North  Carolina's 
water  policy  is  discussed  by  examining  the  recom- 
mendations by  the  legislative  Research  Commis- 
sion, two  inter-agency  groups,  and  a  coastal  zone 
study  and  policy  statement  by  the  Board  of  Water 
and  Air  Resources.  (Rees-Florida) 
W72-05517 


WISE  MANAGEMENT  OF  NORTH  CAROLINA 
WATER  RESOURCES  THROUGH  LAW--AN 
ORIENTATION  BROCHURE- VOL.  1. 

North  Carolina  State  Dept.  of  Water  and  Air 
Resources,  Raleigh. 

August  1966.  1 14  p,  2  plate,  2  chart,  53  ref. 

Descriptors:  'North  Carolina,  'Water  manage- 
ment (Applied),  'Water  resources  development, 
'Water  allocation  (Policy),  Water  supply,  Surface 
waters,  Groundwater,  Underground  streams. 
Water  wells.  Water  users,  Water  utilization, 
Waste  disposal.  Water  pollution  control,  Adminis- 
trative agencies,  Data  collection,  Flood  control, 
Watersheds  (Basins),  Aquifers. 

The  basic  proposals  for  water  allocation  programs 
are  summarized.  Chapter  one  presents  a  historical 
review  of  investigations  authorized  by  state  or 
federal  governments  and  of  their  findings.  The 
responsibilities  and  activities  of  the  Department  of 
Water  Resources  are  discussed.  The  chapter  con- 
cludes with  a  review  of  the  powers  exercised  by 
several  state  commissions  and  boards.  Chapter 
two  examines  the  necessity  of  additional  regulato- 
ry powers  over  withdrawals  of  ground  and  surface 
waters  in  order  to  insure  protection  of  existing 
water  supplies.  Chapter  three  examines  the  poli- 
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cies  of  other  states  with  respect  to  water  quantity 
management.  A  summary  of  recent  developments 
in  western  and  eastern  states  is  provided,  and  a 
detailed  review  of  selected  water  allocation  pro- 
grams in  Iowa,  New  Jersey,  and  Florida  is  made. 
The  Model  Water  Use  Act  is  discussed.  The 
chapter  concludes  with  a  discussion  of  diffused 
surface  water  legislation  and  the  constitutional 
problems  inherent  in  any  new  water  laws.  Chapter 
four  outlines  the  possible  courses  of  action  to 
achieve  a  comprehensive  water  use  regulatory 
program.  (Rees-Florida) 
W72-05518 


INTRODUCTION  OF  THE  NATIONAL  MARINE 
WATERS  POLLUTION  CONTROL  AND  QUALI- 
TY ENHANCEMENT  ACT  OF  1970, 

Congress,      Washington,      D.C.;      and      Senate, 

Washington,  D.C. 

H.  A.  Williams,  Jr. 

Congressional  Record,  Vol  116,  No  23,  p  S2067- 

2069  (daily  ed.)  February  20,  1970. 

Descriptors:  *Oceans,  'Waste  disposal,  'Legisla- 
tion,  'Pollution  abatement,  'Federal  government. 
Political  aspects,  Regulation,  Water  pollution. 
Legal  aspects.  Administration,  Administrative 
agencies.  Financing,  Grants,  Water  pollution  con- 
trol, Water  pollution  sources.  Water  pollution  ef- 
fects, Treatment,  Sewage  sludge,  Permits,  Stan- 
dards, Remedies. 
Identifiers:  'Water  Pollution  Control  Act. 

The  dumping  of  sewage  sludge  at  sea  is  detrimen- 
tal to  the  marine  environment  and  to  beach  ecolo- 
gy and  use.  Research  indicates  that  dumping  of 
sludge  off  New  Jersey  has  formed  a  dead  sea  of  15 
to  20  square  miles.  To  remedy  this  problem  Sena- 
tor Williams  introduced  a  bill  to  amend  the  Federal 
Water  Pollution  Control  Act.  The  bill  will  apply  to 
the  discharge  of  wastes  off  the  coasts  of  all  states. 
It  would  permanently  prohibit  waste  discharges 
into  the  waters  of  the  contiguous  coastal  zone.  The 
bill  also  prohibits  discharges  into  waters  beyond 
the  contiguous  zone,  except  under  regulations 
promulgated  by  the  Secretary  of  the  Interior. 
Procedures  are  established  for  public  hearings  to 
promulgate  such  regulations  to  insure  full  con- 
sideration of  all  environmental  needs.  The  con- 
tinued discharge  of  wastes  pending  issuance  of 
permit  is  allowed  only  if  made  at  least  100  miles 
from  the  United  States.  Grants  to  local  govern- 
ments are  authorized  to  cover  increased  costs  in- 
curred for  waste  treatment  and  transportation.  A 
monitoring  system  is  provided  to  insure  com- 
pliance. Civil  enforcement  penalties  are 
established.  Two  reports  relating  to  ocean  waste 
disposal  are  set  forth.  (Horwitz-Florida) 
W72-05519 


ENVIRONMENTAL  QUALITY:  THE  SECOND 
ANNUAL  REPORT  OF  THE  COUNCIL  ON  EN- 
VIRONMENTAL QUALITY,  AUGUST  1971. 

Council  on  Environmental  Quality,  Washington, 

D.C. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-05520 


A  BILL  TO  REGULATE  THE  DUMPING  OF 
MATERIAL  IN  THE  OCEANS,  COASTAL  AND 
OTHER  WATERS  AND  FOR  OTHER  PUR- 
POSES, 

Congress,      Washington,      D.C;      and      Senate, 

Washington,  D.C. 

J.  C.  Boggs. 

Congressional  Record.  Vol  117,  No  36,  p  3200- 

3207  (daily  ed.)  March  16,  1971.  6  ref. 

Descriptors:  'Oceans.  'Waste  disposal,  'Waste 
dumps,  'Regulation,  Water  pollution.  Federal 
government,  Jurisdiction,  Legislation,  Legal 
aspects,  Political  aspects,  Permits,  Standards, 
Water  pollution  control.  Solid  wastes.  Sludge,  Ul- 
timate disposal,  Administration,  Administrative 
agencies,  Environmental  effects.  Public  health. 


President  Nixon's  plans  for  controlling  ocean  pol- 
lution were  introduced  by  Senator  Boggs  in  the 
Marine  Protection  Act  of  1971.  The  bill  establishes 
a  permit  system  to  prevent  or  seriously  limit  the 
use  of  the  oceans  off  the  United  States  as  sewers. 
The  stated  policy  is  to  regulate  the  dumping  of  all 
types  of  materials  in  the  oceans  and  to  prevent  or 
vigorously  limit  the  dumping  of  any  material  which 
could  adversely  affect  human  health,  the  marine 
environment,  ecological  systems,  or  economic 
potentialities.  All  ocean  dumping  originating  from 
the  United  States  is  prohibited  unless  a  permit  has 
been  granted  by  the  Administrator  of  the  Environ- 
mental Protection  Agency.  The  Administrator 
shall  enforce  the  act  by  utilizing  appropriate 
federal  agencies.  A  maximum  penalty  of  $50,000  is 
established  for  dumping  without,  or  in  violation 
of,  a  permit.  The  Secretary  of  State  in  consultation 
with  the  Administrator  shall  seek  international  ac- 
tion to  ensure  protection  of  the  marine  environ- 
ment. (Horwitz-Florida) 
W72-05521 


OIL  AND  HAZARDOUS  SUBSTANCE  POLLU- 
TION CONTROL  ACT  OF  1968  (A  BILL  TO 
AMEND  THE  FEDERAL  WATER  POLLUTION 
CONTROL  ACT,  AS  AMENDED). 
House  Bill  No.  16559,  90th  Cong,  2d  Sess.  (1968). 
lip. 

Descriptors:  'Navigable  waters,  'Water  pollution 
control,  'Oceans,  'Oily  water.  United  States,  Oil 
industry,  Shores,  Offshore  platforms,  Oil  wastes, 
Remedies,  Damages,  Regulation,  Pollution  abate- 
ment. Water  pollution,  Administration,  Adminis- 
trative agencies.  Legislation,  Legal  aspects, 
Federal  government. 

Identifiers:  'Water  Pollution  Control  Act,  'Oil 
spills. 

The  bill,  amending  the  Federal  Water  Pollution 
Control  Act,  provides  for  control  of  oil  discharged 
into  the  waters  of  the  contiguous  zone  of  the 
United  States  and  for  the  removal  of  discharged 
matter  from  the  navigable  waters  of  the  United 
States,  the  contiguous  zone,  and  the  high  sea.  Ex- 
cept in  emergencies  imperiling  life  or  property, 
unavoidable  accident,  or  as  provided  by  law,  it  is 
unlawful  to  discharge  oil  into  the  Nation's  naviga- 
ble waters  or  adjoining  shorelines,  or  into  waters 
within  the  contiguous  zone  if  such  oil  may  pollute 
the  Nation's  territorial  waters.  Violators  will  be 
subject  to  fine,  imprisonment,  and  civil  penalties. 
Persons  authorized  by  the  Secretary  of  Interior  or 
the  Coast  Guard  may  board  and  inspect  any  ves- 
sel, with  or  without  a  warrant,  and  execute  any 
process  issued  by  a  court  of  competent  jurisdic- 
tion. A  provision  for  notification  in  the  event  of 
discharge  is  provided.  If  a  violator  fails  to  act 
within  a  reasonable  time,  however,  he  shall  be  ad- 
ditionally liable  for  the  cost  of  removal,  provided 
the  discharge  was  not  due  to  an  act  of  God.  (Shel- 
nut-Florida) 
W72-05522 


BIERMAN  V.  CONSOL.  EDISON  CO.  OF  NEW 
YORK,  INC.  (LIABHJTY  FOR  RUPTURED 
WATER  MAIN). 

320  N.Y.S.2d  331-333  (App.  T.  1970).  3  p. 

Descriptors:  'New  York,  'Damages,  'Cities, 
'Remedies,  'Water  conveyance,  Power  plants,  Ju- 
dicial decisions,  Legal  aspects.  Legislation.  Water 
supply.  Water  works,  Pipes.  Distribution,  Local 
governments. 

Plaintiff  sued  defendants,  a  power  company  and  a 
city,  to  recover  damages  resulting  from  a  ruptured 
water  main.  Defendant  power  company  contended 
that  no  negligence  had  been  proven  and  that  no  lia- 
bility could  be  based  on  strict  liability  absent  an 
appellate  court  ruling  or  a  statute.  Defendant  city 
contended  that  there  was  insufficient  proof  of 
negligence  to  sustain  a  recovery.  On  appeal,  the 
New  York  Supreme  Court,  appellate  term, 
reversed    the    judgment    against    the    defendant 


power  company,  but  upheld  judgment  of  damages 
against  the  city.  The  court  stated  that  the  lower 
court  erred  in  departing  from  the  traditional  rules 
of  negligence  and  in  adopting  a  rule  of  strict  liabili- 
ty without  fault.  If  a  rule  of  strict  liability  for 
damages  caused  by  water  mains  is  to  be  adopted, 
the  pronouncement  must  come  from  the  legisla- 
ture or  an  appellate  court.  Strict  liability  may  not 
be  imposed  by  a  court  of  original  jurisdiction.  With 
respect  to  the  claim  against  defendant  city,  the 
court  held  that  proof  of  a  burst  water  main  will 
permit  an  inference  of  negligence  sufficient  to 
sustain  recovery.  (Shelnut-Florida) 
W72-05523 


IMPROVING  THE  QUALITY  OF  OUR  EN- 
VIRONMENT, 

Congress,      Washington,      D.C;     and     House, 

Washington,  D.C. 

L.  H.  Hamilton. 

Congressional  Record,  Vol  116,  No  42,  p  H1938- 

1 940  (daily  ed.)  March  18, 1970. 

Descriptors:  'Environmental  sanitation,  'Pollu- 
tion abatement,  'Political  aspects,  'Water  pollu- 
tion control,  Conservation,  Project  planning.  En- 
vironment, Environmental  effects,  Air  pollution. 
Waste  disposal,  Legal  aspects,  Solid  wastes. 
Public  health.  Water  pollution,  Water  quality  con- 
trol, Financing,  Federal  government,  State 
governments.  Local  governments.  Jurisdiction, 
Legislation,  Treatment  facilities 

Environmental  pollution  is  reaching  the  point  of 
no  return.  Water,  air,  and  solid  waste  pollution  are 
approaching  the  crisis  stage.  Every  river  system  in 
America  suffers  from  some  degree  of  pollution. 
About  30%  of  the  Nation's  water  sources  and 
systems  fall  below  federal  health  standards.  Water 
pollution  upsets  the  delicate  processes  of  nature 
and  poses  a  direct  hazard  to  human  health  and  wel- 
fare. To  insure  a  solution  to  the  environmental 
problem,  the  government  must  bear  the  major  bur- 
den. To  attain  this  goal  we  must  do  the  following: 
(1)  establish  a  joint  congressional  committee  to 
oversee  the  environment,  (2)  promote  environ- 
mental education,  (3)  increase  funding  for  pollu- 
tion control  at  all  levels  of  government,  (4)  install  a 
tax  system  that  makes  polluters  pay  the  cost  of  pu- 
rification, and  (5)  produce  more  research  and  in- 
tergovernmental cooperation.  (Horwitz-Florida) 
W72-05524 


WELL   CONSTRUCTION    REGULATION    AND 
STANDARDS. 

For  primary  bibliographic  entry  see  Field  08A. 
W72-05525 


LACHES:  WAIVER  OR  ESTOPPEL  ON  PART 
OF  GOVERNMENT  RESPECTING  OBSTRUC- 
TION TO  NAVIGATION. 

American  Law  Reports.  Annotated,  Vol  2,  p  1694- 
1698,  1919. 

Descriptors:  'Water  rights,  'Reservation  doctrine, 
'Navigation,  'Adjudication  procedure,  'Obstruc- 
tion to  flow,  Water  law.  Jurisdiction,  Federal 
government.  State  governments.  Political  aspects, 
Public  rights,  Riparian  rights.  Navigable  waters, 
Prescriptive  rights,  Structures,  Ships.  Dams. 
Bridges.  Judicial  decisions.  Legislation.  Legal 
aspects.  Local  governments. 
Identifiers:  'Laches,  'Estoppel.  'Statute  of 
limitations. 

Laches  generally  is  not  imputable  to  a  govern- 
ment, nor  may  a  government  be  estopped  from  ex- 
ercising its  sovereign  authority.  In  any  suit  by  the 
federal  or  a  state  government  to  enforce  rights 
vested  in  its  sovereign  capacity,  it  is  not  bound  by 
a  statute  of  limitations  unless  the  statute  declares 
otherwise.  Consequently,  any  laches,  waiver,  or 
estoppel  on  the  part  of  a  government,  respecting 
an  obstruction  to  navigation,  will  not  as  a  general 
rule  work  a  loss  of  its  right  to  have  the  obstruction 
removed.  Jucicial  decisions  from  California.  U- 
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iois,  Kansas,  New  Hampshire,  New  York, 
orth  Carolina,  and  the  United  States  federal 
urts  illustrate  these  conclusions,  including  situa- 
ins  where:  (1)  the  depositing  of  saw  dust  in  a 
vigable  river  for  over  20  years  did  not  prevent 
e  government  from  abating  such  a  public 
isance;  (2)  a  tunnel  constructed  beneath  the 
licago  River  pursuant  to  local  ordinance  could 

removed  by  the  state's  exercise  of  its  power  to 
prove  navigation;  and  (3)  a  bridge  lawfully  con- 
-ucted  over  a  river  could  be  removed,  for  the 
ite's  police  power  could  not  be  contracted  away 

destroyed  by  compromise.  The  rule  in  Wiscon- 
i    permitting    obstructions    to    navigation    by 
jislative   permission   is   also  examined.   (Rees- 
orida) 
72-05526 


TLE  TO  BEDS  OF  NATURAL  LAKES  OR 
)NDS. 

nerican  Law  Reports,  Annotated,  Vol  23,  p  757- 
9, 1923. 

iscriptors:  *Ownership  of  beds,  *Beds,  'Ripari- 
rights,  Lakes,  Ponds,  Water  rights.  Public 
;hts,  Riparian  waters,  Riparian  lands,  State 
vernments,  State  jurisdiction,  Tidal  waters, 
ivigation.  Boundaries  (Property),  Great  Lakes, 
iufructuary  right,  Banks,  Judicial  decisions, 
•gat  aspects,  High  water  mark,  Low  water  mark, 
ivigable  waters,  Land  tenure. 

le  common  law  held  waters  capable  of  naviga- 
>n  were  navigable,  whether  tidal  or  not,  and  that 
b  sovereign  could  grant  beds  of  navigable  waters 
[O  private  ownership,  subject  to  public  rights 
ch  as  navigation  and  fishing.  Judicial  misin- 
rpretation  of  this  rule  and  the  observation  of 
tier  false  premises  have  confused  the  question  of 
le  to  beds.  The  power  of  states  to  convey  is 
icussed  in  relation  to  application  of  the  public 
ist  theory  which  erroneously  denies  private 
.  nership  and  recognizes  the  state  as  holding  beds 
trust  for  the  public.  Other  states  have  reserved 
le  by  statutory  and  constitutional  provisions, 
le  Great  Lakes,  themselves,  are  generally  not 
sceptible  of  private  ownership,  and  any  grant 
juld  confer  only  usufructuary  rights,  more  like 
easement  than  fee  title.  Exceptions  to  this 
neral  rule  are  discussed.  Title  to  the  beds  of 
lall  lakes  and  ponds  passes  with  a  grant  of  the 
>arian  land,  but  there  are  exceptions.  Cases  hold- 
g  title  in  the  public  for  navigable  lakes,  by  obser- 
tion  of  the  erroneous  trust  theory,  and  those 
ses  finding  title  in  private  persons  are  examined. 
ees-Florida) 
72-05527 


IGHTS,  PRIVILEGES,  OR  EASEMENTS  OF 
JBLIC,  ITS  GRANTEES  OR  LICENSEES,  ON 
VND  BORDERING  ON  NAVIGABLE  WATER. 

merican  Law  Reports,  Annotated,  Vol  53,  p 
91-1201,1928. 

sscriptors:  'Navigable  waters,  'Riparian  rights, 
'ublic  rights,  'Easements,  'Riparian  land,  Water 
jhts,  Prescriptive  rights,  Eminent  domain,  Com- 
:nsation,  Right-of-way,  Navigation,  Streams, 
ver  beds,  Land  tenure,  Roads,  Legislation, 
Jmbering,  Banks,  Judicial  decisions,  Legal 
pects,  Permits,  Relative  rights. 

ie  right  of  the  public,  grantees  and  licensees,  to 
e  land  adjoining  a  navigable  body  of  water  in 
hich  the  riparian  owner  generally  has  exclusive 
le  and  right  of  possession  is  discussed  in  this  an- 
)tation.  Rights,  privileges,  and  easements  involv- 
g  voluntary  rather  than  involuntary  uses  or  en- 
oachments  upon  riparian  land  are  considered, 
asements  as  a  means  of  access  to  riparian  land 
e  discussed  in  recognition  of  the  rule  that  the 
iblic  has  no  right  to  cross  private  property  to 
ach  public  bodies  of  water.  Rights  exercisable 
ong  river  banks  as  an  incident  of  navigation  are 
viewed  through  a  general  examination  of  judicial 
:cisions  which  hold  any  appropriation  of  banks 


to  be  a  taking  of  private  property.  Rights  exercisa- 
ble along  banks  for  landing  vessels  and  storing 
freight  are  also  explored.  The  only  exceptions  al- 
lowing use  of  the  banks  involve  situations  of  emer- 
gency, danger,  or  necessity.  Rights  along  banks 
also  are  discussed  as  an  incident  to  lumbering  and 
specifically  for  reclaiming  lost  logs.  (Rees-Florida) 
W72-05528 


ENVmONMENTAL  LAW:  ECOLOGY  HELD 
VALID  CRITERION  FOR  DENYING  DREDGE 
AND  FULL  PERMIT  UNDER  SECTION  10, 
RIVERS  AND  HARBORS  ACT  OF  1899. 

For  primary  bibliographic  entry  see  Field  05G. 
W72-05529 


INDUSTRIAL  WATER  POLLUTION  AND  THE 
REFUSE  ACT:  A  SECOND  CHANCE  FOR 
WATER  QUALITY, 

Washington  Univ.,  Seattle.  School  of  Law. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-05530 


GUIDELINES  FOR  PLANNING  AND  REVIEW 
OF  CHANNEL  IMPROVEMENT. 

For  primary  bibliographic  entry  see  Field  05G. 
W72-05531 


DREDGING,    FOILING    AND    FLOOD    PLAIN 
REGULATION  IN  MICHIGAN, 

Wayne  State  Univ.,  Detroit,  Mich. 

R.  W.  Bartke. 

Wayne  Law  Review,  Vol  17,  No  3,  p  861-916, 

July-August  1971.  240  ref,  1  append. 

Descriptors:  'Michigan,  'Dredging,  'Landfills, 
'Flood  plain  zoning,  Riparian  waters,  Riparian 
rights,  Public  rights,  Navigation,  Recreation  de-  ' 
mand,  Structures,  Insurance,  Lakes,  Ownership 
of  beds,  Great  Lakes,  Legislation,  Judicial  deci- 
sions, Legal  aspects,  Engineering  structures, 
Easements. 

Thompson  v.  Enz  was  one  of  the  first  decisions 
prohibiting  the  dredging  of  canals  to  provide  direct 
access  to  natural  waterbodies.  Subsequent  deci- 
sions which  confuse  the  Thompson  holding  are 
reviewed.  Beyond  judicial  control  over  dredging,  a 
1968  amendment  to  the  Inland  Lakes  and  Streams 
Act  (ILSA)  requires  legislative  authorization  for 
dredging.  The  Act's  drawbacks  are  considered. 
Landfills  into  navigable  waters,  impressed  with  a 
public  trust  held  by  the  state,  have  been  judicially 
tested  and  legislatively  regulated  through  ILSA. 
Decisions  indicate  the  riparian  owner  bears  the 
burden  of  proving  filling  activities  do  not  impair 
public  rights.  Filling  of  nonnavigable  waters 
presents  different  legal  problems  since  such 
waters  are  privately  owned  with  no  public  right  of 
use.  Michigan  was  the  first  state  to  prohibit  filling 
into  nonnavigable  waters.  Michigan  House  Bill 
4948  offers  a  comprehensive,  uniform  treatment 
of  dredging  and  filling  through  active  use  of  the 
police  power.  Problems  of  flood  plain  regulation 
are  examined.  To  minimize  flood  losses,  three  ap- 
proaches are  considered:  (1)  protective  engineer- 
ing works,  (2)  insurance,  and  (3)  flood  plain  zon- 
ing. (Rees-Florida) 
W72-05532 


STATE  HWY.  COMM'R.V.  RICHMOND,  F. 
AND  P.R.R.  (RAILROADS'S  SUIT  TO 
RECOVER  FROM  STATE  COST  OF  CON- 
STRUCTING ADDITIONAL  DRAINAGE  CUL- 
VERTS). 
179  S.E.2d  640-643  (Va.  1971).  4  p. 

Descriptors:  'Virginia,  'Road  construction,  'Rail- 
roads, 'Streamflow,  Damages,  Streams,  Storm  ru- 
noff. Surface  drainage,  Stream  improvement, 
Peak  discharge.  Ponding,  Watersheds  (Basins), 
Culverts,  Drainage  systems.  Highways,  Jucidical 
decisions.  Legal  aspects.  Riparian  rights,  Obstruc- 
tion to  flow,  Remedies,  Governments,  State 
governments.  Interstate. 


Defendant  highway  commissioner  in  constructing 
an  interstate  highway  had  improved  and  relocated 
two  streams  whose  converging  waters  flowed 
under  plaintiff's  railroad  bed  through  an  arch  cul- 
vert. Plaintiff  sought  damages  in  a  declaratory  ac- 
tion for  the  construction  of  additional  culverts  to 
accommodate  storm  runoff  upon  its  property, 
necessitated  by  the  highway  construction.  Defen- 
dant appealed  a  circuit  court  order  that  defendant 
compensate  plaintiff  for  95%  of  its  cost  or  institute 
eminent  domain  proceedings.  The  Supreme  Court 
of  Appeals  of  Virginia  reversed,  holding:  (1)  de- 
fendant had  not  caused  plaintiff's  damages  since 
plaintiff's  culvert  was  wholly  inadequate  to  carry 
off  storm  runoff  prior  to  the  highway  construction 
that  increased  the  peak  stream  discharge;  (2)  the 
state  constitution  did  not  provide  a  remedy  in 
every  case  for  all  damages  to  private  property  for 
public  uses;  and  (3)  a  lower  riparian  owner,  such 
as  plaintiff,  may  not  so  obstruct  a  natural  water- 
course as  to  cause  surface  waters  to  inundate  the 
lands  of  upper  owners  whether  resulting  from 
usual  or  unusual  rainfall  that  could  be  anticipated. 
(Rees-Florida) 
W72-05535 


SHERIDAN  DRIVE  ASS'N  V.  WODDLAWN 
BACKPROPERTY  OWNERS  ASS'N  (OWNERS 
ADJACENT  TO  ROAD  HAVE  EXCLUSIVE 
RIPARIAN  RIGHTS  IN  SHORE  AND  LAKE  OP- 
POSITE PROPERTY). 
185  N.W.2d  107-1 10  (Ct.  App.  Mich.  1970).  4  p. 

Descriptors:  'Michigan,  Riparian  rights,  'Compet- 
ing uses,  'Lake  shores.  Water  law,  Water  rights, 
Legal  aspects,  Lakes,  Riparian  waters,  Riparian 
land,  Recreation,  Recreational  facilities,  Reasona- 
ble use,  Relative  rights,  Public  rights,  Remedies, 
Judicial  decisions.  Roads,  Watercourses  (Legal). 

Plaintiffs  owned  lots  fronting  on  Sheridan  Drive. 
Claiming  exclusive  riparian  rights  in  a  lake  across 
the  road  and  immediately  opposite  their  lots,  plain- 
tiffs sought  to  enjoin  defendants,  whose  lots  were 
not  adjacent  to  this  Drive,  from  trespassing  and 
usurping  their  riparian  rights.  Defendants  con- 
tended that  a  prior  adjudication  was  res  judicata  to 
the  parties  and  issues  at  bar.  The  decision  referred 
to  had  adjudicated  the  rights  of  owners  of  property 
in  Woodlawn  Subdivision  to  use  Sheridan  Drive.  It 
had  not  determined  plaintiff's  riparian  rights.  The 
Court  of  Appeals  of  Michigan  affirmed  the  trial 
court's  finding  that:  (1)  there  was  no  intervening 
land  between  the  easterly  border  of  Sheridan 
Drive  and  the  lake,  and  the  owner  of  land 
separated  from  a  lake  by  a  public  road  has  riparian 
rights  in  the  lake;  and  (2)  the  owners  of  noncon- 
tiguous property  and  the  public  generally  were  en- 
titled to  access  to  the  lake  at  such  points  where  the 
lake  served  as  a  terminus  of  streets  intersecting 
the  road  at  right  angles.  (Rees-Florida) 
W72-05536 


BUTLER  V.  STATE  (RIPARIAN'S  RIGHT  TO 
ISLAND  OWNERSHIP). 

244  So.2d  888-894  (Ct.  App.  La.  1971).  7  p. 

Descriptors:  'Louisiana,  'Mississippi  River, 
'Ownership  of  beds,  'Accretion  (Legal  aspects), 
'Islands,  Riparian  rights,  Navigable  rivers,  Water 
law,  Land  forming,  Stream  flow,  Routing,  Chan- 
neling, Meanders,  Scour,  Topography,  Hydrog- 
raphy, Geomorphology,  Contours,  Surveys, 
Mapping,  Measurements,  Legislation. 

Plaintiff  riparian  landowners  brought  suit  against 
defendant  state  seeking  to  be  declared  owners  of 
an  island  located  in  the  Mississippi  River  west  of 
plaintiffs'  property.  Expert  testimony  and  docu- 
mentary evidence,  principally  a  hydrographic  and 
topographic  survey  and  a  shoreline  survey,  in- 
dicated the  island  had  not  been  formed  from  the 
riverbed.  Plaintiff's  evidence  established  that 
accretion  along  the  bank,  followed  by  scouring 
and  channeling,  formed  the  island.  The  Court  of 
Appeal  of  Louisiana,  First  District,  reversing  the 
trial  court,  held  that  the  island  once  was  part  of  the 
existing  riverbank  and  had  been  divided  from  it  by 
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the  River's  opening  a  new  branch;  therefore  the 
island  remained  the  property  of  plaintiffs.  The 
court  refused  defendant's  contention  that  the 
word  towhead  was  genetically  significant  to  imply 
formation  from  the  riverbed  and  not  from  the 
riverbank.  (Rees-Florida) 
W72-05537 


WATRING  V.  UNNAMED  INBOARD  MOTOR 
BOAT  NO.  WV4488AB  (JURISDICTION  OF 
FEDERAL  COURT  DETERMINED  BY  NAVIGA- 
BILITY OF  RIVER). 

322  F.  Supp.  1226-1229 (S.D.W.Va.  1971).  4  p. 

Descriptors:  *Navigable  rivers,  "Lakes,  'Dams, 
"Federal  jurisdiction,  Reservoirs,  Accidents, 
Boats,  Shoals,  Sand  bars,  Legal  aspects,  Judicial 
decisions,  Navigability,  Jurisdiction. 

Plaintiff  boating  accident  victim  sought  to  invoke 
federal  admiralty  jurisdiction  against  defendant 
boatowner.  The  accident  occurred  in  a  lake 
formed  by  damming  a  river.  Jurisdiction  was 
sought  under  28  U.S.C.  sec.  1333:  'district  courts 
shall  have  original  jurisdiction. ..of:  (1)  Any  civil 
case  of  admiralty  or  maritime  jurisdiction...'  Ju- 
risdiction existed  if  the  lake  or  river  could  be  con- 
sidered navigable  waters  of  the  United  States.  The 
Federal  District  Court  stated  that  rivers  navigable 
in  law  are  those  navigable  in  fact.  Furthermore,  it 
observed  that  the  dam  would  not  inhibit  an  other- 
wise navigable  river.  The  court  also  stated,  how- 
ever, that  exceptional  use  for  commerce  under  ex- 
ceptional conditions  will  not  create  navigability. 
Plaintiff  attempted  to  sustain  his  burden  of  prov- 
ing navigability  by  introducing  old  geological  sur- 
veys and  a  book  entitled  'Tales  of  the  Elk.'  Since 
the  judge  was  personally  familiar  with  the  Elk 
River,  and  stated  that  it  was  a  succession  of 
shoals,  rapids,  and  sandbars,  the  court  held  that 
neither  the  Elk  River  nor  the  reservoir  was  naviga- 
ble. Therefore  plaintiff's  action  was  dismissed. 
(Hart-Florida) 
W72-05538 


HOTARD  V.  PERRILLOUX  (DRAINAGE 
DISPUTE  BETWEEN  ADJACENT  LAN- 
DOWNERS). 

8  La.  App.  476-478(1928). 

Descriptors:  "Louisiana,  "Drainage,  "Easements, 
"Surface  runoff.  Water  law,  Drainage  water, 
Riddance  (Legal  aspects).  Surface  waters,  Rela- 
tive rights. 

Plaintiff  landowners  sued  defendant  landowner  to 
enforce  rights  of  drainage.  In  prior  litigation,  plain- 
tiffs' right  to  drain  their  property  upon  defendant's 
land  had  been  established.  Defendant  now  resisted 
the  prior  judgment,  contending  that  plaintiffs'  at- 
torney had  agreed  to  substitute  another  drainage 
location  and  that  he  had  a  right  to  change  the  loca- 
tion of  the  existing  drainage  servitude.  Plaintiffs, 
however,  later  retained  another  attorney  who 
repudiated  the  unwritten  agreement  with  defen- 
dant. Since  the  agreement  was  unwritten,  the 
Louisiana  court  of  appeals  refused  to  enforce  it. 
Although  the  Louisiana  Code  provided  for  a 
changed  location  when  an  equally  convenient 
drainage  location  was  offered,  and  the  present  lo- 
cation was  unduly  burdensome,  the  court  stated 
that  if  the  servitude  holder  refused  to  agree  to  the 
change,  the  parties  rights  must  be  determined  in 
court.  Defendant  was  enjoined  from  interfering 
with  the  servitude  in  its  present  location.  (Hart- 
Florida) 
W72-05539 


VIDRINE  V.  GUILLORY  (LIABILITY  OF  LAN- 
DOWNER FOR  OBSTRUCTING  NATURAL 
DRAINAGE). 

3  La.  App.  462-464(1925). 

Descriptors:  "Louisiana,  "Drainage,  "Levees, 
"Adjudication  procedure.  Legal  aspects.  Judicial 
decisions,  Real  property,  Relative  rights. 


Plaintiff  landowners  sued  defendant,  adjacent  lan- 
downer, seeking  damages  and  an  injunction  to 
abate  a  drainage  obstruction.  Plaintiffs'  tracts 
drained  through  defendant's  tract,  and  defendant 
erected  levees  which  obstructed  plaintiffs'  natural 
drainage.  Defendant  contended  that  he  had 
removed  a  portion  of  his  levees  as  a  result  of  a 
compromise  agreement  with  plaintiffs.  Plaintiffs 
denied  the  existence  of  such  an  agreement. 
Although  the  disputed  agreement  was  unwritten, 
the  lower  court  permitted  testimony  concerning  it. 
Since  the  agreement  was  unwritten,  the  Louisiana 
court  of  appeals  held  that  the  testimony  was  inad- 
missible. A  mandatory  injunction,  requiring  defen- 
dant to  remove  the  levees,  was  issued  because 
under  the  Louisiana  Code  one  can  compel  the 
removal  of  artificial  obstructions  to  drainage. 
(Hart-Florida) 
W72-05540 


JACKSON  V.  WALTON  (INJUNCTION  TO 
PREVENT  USE  OF  WATER  ON  NON-RIPAR- 
IAN LAND). 

2  La.  App.  53-56(1925). 

Descriptors:  "Louisiana,  "Riparian  rights,  "Irriga- 
tion, "Riparian  water  loss,  "Damages,  Contracts, 
Riparian  waters,  Irrigation  water.  Competing  uses, 
Riparian  land.  Legal  aspects,  Judicial  decisions. 
Identifiers:  Injunctions  (Prohibitory). 

Plaintiff  riparian  owner  sought  an  injunction  to 
prevent  defendant  non-riparian  owner  from  pump- 
ing water  from  a  bayou.  Defendant  contracted 
with  plaintiff's  neighbor  to  pump  water  from  the 
bayou  to  use  on  defendant's  non-riparian  land  for 
irrigation  and  the  washing  of  a  dairy  barn.  Plaintiff 
alleged  the  value  of  his  land  was  diminished  by  the 
contract,  and  that  it  might  impair  fishing.  Plaintiff, 
however,  contemplated  no  use  of  the  water  him- 
self. No  showing  of  the  quantity  of  water  defen- 
dant intended  to  take  was  made.  Since  plaintiff  did 
not  show  any  actual  or  impending  danger  beyond  a 
mere  apprehension  of  possible  harm,  the  Loui- 
siana court  of  appeals  dissolved  the  injunction,  is- 
sued by  the  lower  court,  with  leave  to  review  if 
plaintiff  could  show  actual  or  imminent  harm. 
(Hart-Florida) 
W72-05541 


GREEN  V.  CITY  OF  ROCK  HILL  (INJUNCTION 
TO  PROHIBIT  CITY  FROM  ENGAGING  IN 
MUTUALLY  BENEFICIAL  WATER  SUPPLY 
CONTRACT  WITH  PRINTING  COMPANY. 

147  S.E.  346-361  (S.C.  1929). 

Descriptors:  "South  Carolina,  "Water  supply, 
"Financing,  "Contracts,  Taxes,  Government 
finance,  Supply  contracts.  Leases,  Cities,  Water 
management  (Applied),  Legal  aspects.  Judicial 
decisions,  Public  benefits.  Utilities,  Water  alloca- 
tion (Policy). 

Plaintiff  municipal  taxpayers  sought  to  enjoin  de- 
fendant city  from  contracting  with  defendant 
printing  company  to  construct  an  additional  water 
supply  system  to  be  managed  and  operated  by  the 
company,  and  to  prohibit  the  city  from  issuing 
bonds  to  construct  the  system.  The  company 
would  furnish  the  city  a  quantity  of  water,  and  use 
the  remainder  for  its  own  purposes.  Plaintiff  con- 
tended that:  (1)  the  contract  was  ultra  vires,  (2)  de- 
fendant's taxing  power  was  used  for  a  private  pur- 
pose, (3)  the  fiduciary  obligation  of  the  city  was 
violated,  (4)  legislative  authority  for  the  contract 
was  necessary,  (5)  the  city  illegally  delegated  its 
fiduciary  and  discretionary  powers,  and  (6)  the 
bonds  were  an  illegal  borrowing  for  a  private  pur- 
pose. The  South  Carolina  Supreme  Court  deter- 
mined that  legislation  retroactively  permitted  the 
council  to  make  the  contract.  The  court  further 
reasoned  the  contract  was  primarily  for  public  pur- 
poses. Plaintiff's  other  contentions  were  also  re- 
jected by  the  court,  which  upheld  the  contract. 
Since  the  project  was  primarily  for  public  pur- 
poses, the  bonds  were  determined  to  be  a  per- 
missible exercise  of  defendant  city's  borrowing 


power.  Hence  the  injunction  sought  by  plainti 

was  denied.  (Hart-Florida) 

W72-05542 


PEACOCK  V.  CITY  OF  GREENSBOR 
(DAMAGES  FOR  PONDING  CAUSED  BY  CTI 
DAM). 

196  N.C.  412, 146  S.E.  3-5  (1928). 

Descriptors:  "North  Carolina,  "Cities,  "Pondin 
"Damages,  Dams,  Drainage,  Flooding,  Flo< 
damages,  Legal  aspects.  Judicial  decision 
Legislation,  Remedies. 

Plaintiff  riparian  landowner  sought  to  recov 
damages  from  defendant  city  for  injury  to  his  lai 
caused  by  ponding.  Plaintiff's  land  abutted  on 
stream  which  defendant  used  for  its  water  suppl 
Defendant  dammed  the  stream  to  increase  tl 
supply  of  water.  The  municipal  charter  consent! 
to  suit  only  when  notice  of  the  injury  was  givi 
within  six  months.  Defendant  first  asserted  th 
plaintiff  had  failed  to  provide  proper  notice,  b 
the  North  Carolina  Supreme  Court  held  the  noti* 
given  by  plaintiff  satisfied  the  statutory  requir 
ment.  Defendant  also  asserted  that  plaintiff  w 
only  entitled  to  temporary  damages,  but  the  ju 
verdict  did  not  state  whether  the  award  was  f 
permanent  or  temporary  damages.  The  co« 
determined  that  if  plaintiff  was  entitled  to  pt 
manent  damages,  the  jury  instructions  were  « 
roneous;  conversely,  if  defendant  was  entitled 
temporary  damages,  the  trial  court  erred  in  a 
mining  certain  evidence.  Since  there  had  been  i 
permanent  appropriation  of  plaintiff's  land,  b 
only  a  temporary  trespass  by  ponding,  the  cot 
held  that  plaintiff  was  only  entitled  to  tempore 
damages,  and  ordered  a  new  trial.  (Hart-Florida) 
W72-05543 


BOHRER  V.  VILLAGE  OF  INVER  GROA 
(DAMAGES  TO  ADJACENT  LAND  CAUSED  E 
FILLING  IN  RAVINE). 

207  N.W.  721-722  (Minn.  1926). 

Descriptors:  "Minnesota,  "Water  courses  (Lega 
"Surface  runoff,  "Surface  waters,  Surfa 
drainage.  Cities,  Rainfall,  Ravines,  Damage 
Land,  Land  tenure,  Judicial  decisions,  Lej 
aspects,  Outlets,  Remedies,  Rainwater,  Sedime 
tation,  Sands. 

Plaintiff  sought  to  recover  damages  to  his  propel 
from  defendant  village  and  school  district.  Tl 
damage  was  caused  by  the  deposit  of  sand  and  d 
on  plaintiff's  land  coming  from  a  natural  ravi 
located  on  the  school  district's  property  Defe 
dant  had  deposited  the  dirt  and  sand  in  the  ravi: 
when  constructing  a  school.  Heavy  rainf 
washed  the  material  onto  plaintiff's  land  ai 
caused  the  damage.  At  trial,  the  judge  instruct 
the  jury  that  plaintiff  could  not  recover  unless  d 
fendants  must  have  known  that  the  inevitable  a: 
unavoidable  result  of  depositing  the  sand  and  d 
would  be  to  carry  it  onto  plaintiff's  land.  T 
Supreme  Court  of  Minnesota  affirmed  the  verdi 
and  judgement  for  plaintiff.  If  the  necessary  resi 
of  the  filling  in  of  the  natural  water  course  was 
carry  the  sand  and  dirt  onto  the  plaintiff's  land  t 
right  of  recovery  was  clear.  The  evidence  was  si 
ficient  to  justify  a  finding  that  defendants  kn« 
such  would  be  a  necessary  result.  (Duss- Florida) 
W72-05544 


BUERKEL  V.  CITY  OF  BOSTON  (MUNICU7 
LIABILITY  FOR  OBSTRUCTED  STOR 
DRAIN'S). 

286  Mass.  412,  190  N.E.  788-789(1934). 

Descriptors:  "Massachusetts,  "Cities,  "Surfa 
runoff,  "Storm  drains.  Damages.  Flood  damap 
Storm  runoff.  Cloudbursts,  Surface  drainaf 
Drainage  systems,  Culverts,  Conduits.  Pip< 
Waste  water  (Drainage),  Legislation,  Statutes,  C 
dinances,  Public  utilities. 
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intiff  property  owners  sought  damages  against 
fendant  city  for  the  negligent  maintenance  of 
rm  drains  and  catch  basins,  which  became  ob- 
iicted  and  cused  flooding  of  plaintiffs'  stores, 
fendant  contended  that  it  had  sufficiently 
iven  the  contributory  negligence  of  plaintiffs, 
s  barring  their  recovery.  The  evidence  showed 
city's  storm  basins,  located  in  a  public  alley, 
re  obstructed  with  debris  from  unusally  heavy 
is,  and  that  defendant  was  aware  of  their  condi- 
i.  The  Supreme  Judicial  Court  of  Mas- 
husetts  overruled  plaintiffs'  exceptions  upon 
ling:  (1)  the  drains  were  constructed  by  order 
he  city  street  commissioner  to  carry  surface  ru- 
f;  (2)  a  state  statute  provided  abutting  lan- 
vners  must  hook  up  to  separate  sewer  mains 
en  requested  by  a  city  officer;  (3)  the  plaintiffs 
er  made  such  connection  nor  were  they 
uired  to  do  so  by  the  city;  and  (4)  in  the  absence 
a  statute  a  municipality  is  not  required  to 
train  the  passage  of  surface  waters  from  its 
:ets  over  lands  of  abutting  landowners.  (Rees- 
rida) 
2-05545 


DERWOOD  V.  FAIRBANKS,  MORSE  AND 
.  (MUNICIPAL  CORPORATION'S  POWER 
CONTACT  TO  REPLACE  EQUIPMENT  IN 
BLIC  UTILITIES  WITHOUT  NOTICE  OR 
BONG). 
N.E.  118-124  (Ind.  1933). 

icnptors:  'Indiana,  'Public  utilities,  *Con- 
:ts,  'Cities,  Legal  aspects,  Electricity,  Water 
ks,  Electric  powerplants,  Public  works,  Elec- 
power.  Equipment,  Pumps,  Electric  genera- 
.,  AppUances,  Installation,  Faculties,  Bids, 
iply  contracts.  Taxes,  Cost  repayment, 
;islation,  Judicial  decisions, 
ntifiers:  'Public  purposes. 

intiffs  sought  to  set  aside  a  contract  for  the 
chase  and  installation  of  new  equipment  in  an 
iting  light  and  water  plant  made  between  defen- 
t  and  a  municipality.  Contract  payment  could 
y  come  from  the  plant's  net  revenues;  there 
i  to  be  no  payment  from  appellee's  general 
ds.  Appellants  contended  that  the  indebtedness 
i  unconstitutional  and  that  the  contract  was 
i  due  to  no  notice  and  no  advertising  for  bids, 
intiff  also  alleged  a  failure  to  comply  with  regu- 
Dns  of  the  Public  Service  Commission.  The  In- 
la  Supreme  Court  held  that  defendant  had  an 
lied,  inherent,  and  statutory  power  to  contract 
irovide  light  and  water.  Since  the  pledge  orders 
e  payable  from  a  special  obligation,  the  con- 
it  was  not  a  mortgage  upon  the  plant.  Unless 
ricted  by  law  and  in  the  absence  of  fraud  or 
se  of  discretion,  defendant  could  contract  in  its 
:retion  without  providing  notice  or  competitive 
ling.  The  court  also  held  that  the  contract  was 

an  evidence  of  indebtedness  required  by 
ute  to  be  submitted  to  the  Public  Service  Com- 
sion  for  prior  approval,  because  the  contract 

not  encumber  the  plant  within  the  statutory 

nition.  (Rees-Florida) 

2-05546 


ICK  V.  CITY  OF  WORCESTER  (EVIDENCE 
NEGLIGENT  MAINTENANCE  OF  STORM 
VERS  BY  MUNICIPALITY). 

Mass.  134, 173  N.E.  417  (1930). 

criptors:  'Massachusetts,  'Storm  drains, 
arm  runoff,  'Flood  damage,  Cities,  Sewers, 
icial  decisions,  Legal  aspects,  Surface  runoff, 
rms,  Floods,  Cloudbursts,  Surface  waters, 
face  drainage,  Rain  water. 

ntiff  merchant  sued  defendant  city  for  flood 
lage  to  merchandise  in  plaintiff's  store.  Plain- 
alleged  that  two  catch  basins  directly  in  front 
>is  store  were  clogged  because  of  defendant's 
ligence  in  their  maintenance,  and  that  during  a 
ent  rainstorm  surface  water  therefore  col- 
ed  and  flooded  plaintiff's  store.  Plaintiff  con- 


ceded that  defendant  was  not  liable,  under  Mas- 
sachusetts law,  for  any  defect  or  inadequacy  in 
design  of  the  storm  sewers.  Defendant  contended 
that  the  evidence  did  not  warrant  a  finding  that  it 
was  negligent.  In  affirming  a  directed  verdict  for 
defendant,  the  Supreme  Judicial  Court  of  Mas- 
sachusetts held  evidence  that  the  catch  basins  did 
not  properly  receive  water  on  the  day  of  the  flood 
damage  was  not  admissible  in  proof  of  defendant's 
negligent  maintenance  as  distinguished  from  im- 
proper design  of  the  catch  basins.  As  there  was  no 
other  evidence  of  negligent  maintenance,  the  de- 
fendant city  was  not  liable  for  the  damages.  (Mad- 
sen-Florida) 
W72-05547 


CONSOLIDATED  SAFETY  PIN  CO.  V.  TOWN 

OF  MONTCLATR  (TOWN'S  RIGHT  TO  DRAIN 

SURFACE  WATER  NOT  LOST  BY  DIVERTING 

WATER    FROM    ITS    NATURAL    DRAINAGE 

COURSE). 

139  A.  909  (Ct.  Ch.  N.J.  1928). 

Descriptors:  'New  Jersey,  'Storm  drains, 
'Drainage  practices,  'Diversion,  Cities,  Storm  ru- 
noff, Surface  water,  Surface  drainage,  Surface  ru- 
noff, Floods,  Flood  damage,  Drainage,  Drainage 
systems,  Drainage  water,  Alteration  of  flow, 
Streamflow,  Judicial  decisions,  Legal  aspects. 

Plaintiff  manufacturer  sought  to  enjoin  defendant 
municipality  from  causing  surface  water  from  a 
storm  drain  to  be  deposited  in  a  brook  flowing  near 
plaintiff's  factory.  All  other  surface  water  within 
defendant's  limits  followed  a  natural  drainage 
course  into  the  brook.  A  small  portion  of  the  sur- 
face water  had  been  diverted  by  private 
developers  and  drained  into  another  watercourse. 
The  storm  drain  in  question  reverted  that  portion 
to  its  natural  course  into  the  brook.  Plaintiff  con- 
tended that  defendant  was  estopped  from  revert- 
ing the  water  to  its  natural  course,  because  defen- 
dant had  acquiesced  in  the  actions  of  the 
developers.  Plaintiff  also  alleged  that  it  had 
acquired  a  prescriptive  right  to  have  the  water 
diverted.  Defendant  argued  that  the  amount  of 
water  involved  was  de  minimus,  and  that  the  im- 
portance of  defendant's  drainage  system  out- 
weighed the  slight  flood  damage  to  plaintiff.  The 
Court  of  Chancery  of  New  Jersey  held  defendant 
was  not  estopped  from  reverting  the  surface  water 
to  its  natural  drainage  course,  because  plaintiff 
had  not  acted  in  reliance  upon  the  diversion.  The 
court  also  held  that  plaintiff  had  acquired  no 
prescriptive  right.  Although  dismissing  plaintiff's 
suit,  the  court  also  rejected  defendant's  conten- 
tion. (Madsen-Florida) 
W72-05548 


MURRAY  RUBBER  CO.  V.  CITY  OF  TRENTON 
(MUNICIPALITY'S  LIABILITY  FOR  OBSTRUC- 
TION OF  FLOW  IN  WATERCOURSE  AND 
DIVERSION  OF  SURFACE  WATER). 

135A.475(N.J.  1926). 

Descriptors:  'New  Jersey,  'Obstruction  to  flow, 
'Bridge  design,  'Storm  drains,  Cities,  Judicial 
decisions,  Legal  aspects,  Storm  runoff,  River 
flow,  Barriers,  Water  control,  Bridges,  Surface 
waters,  Surface  runoff,  Surface  drainage. 

Plaintiff  rubber  company  sued  defendant  city  and 
defendant  Mercer  County  for  flood  damage  to 
plaintiff's  land.  Plaintiff  alleged  that  each  defen- 
dant neglected  its  duty  to  remove  artificial  ob- 
structions from  a  creek,  and  to  prevent  diversion 
of  surface  water  from  streets.  The  Supreme  Court 
of  New  Jersey  held  these  allegations  not  to  state  a 
cause  of  action.  Defendant's  jurisdiction  and  con- 
trol over  the  creek  established  no  duty  to  enter  it 
and  remove  obstructions,  where  no  such  duty  ex- 
isted at  common  law,  the  court  stated.  Further- 
more, the  court  said  that  a  municipality  was  not  li- 
able for  'mere  neglect  of  duty'  unless  such  liability 
had  been  created  by  the  legislature.  The  complaint 
further  alleged  affirmative  acts  of  wrongdoing  in 
defendants'  construction  of  storm  sewers  empty- 


ing into  the  creek  and  increasing  its  flow.  The 
court  held  plaintiff  entitled  to  no  relief  on  these  al- 
legations, citing  prior  New  Jersey  decisions. 
Finally,  plaintiff  alleged  that  defendant  county 
negligently  constructed  and  maintained  certain 
bridges  across  the  creek,  impeding  the  flow  of 
water.  The  court  held  this  allegation  to  state  a 
cause  of  action,  and  remanded  the  case  for  trial 
against  the  county  alone.  (Madsen-Florida) 
W72-05549 


JENKINS  V.  SADLER  (OWNERSHIP  OF 
ISLAND  IN  RIVER). 

212  Ky.  581 ,  279  S.W.  982-983  (Ct.  App.  Ky .  1926). 

Descriptors:  'Kentucky,  'Rivers,  'Boundary 
disputes,  'Meanders,  Boundaries  (Property), 
Thalweg,  Islands,  Land  tenure,  Real  property. 

Plaintiff  island  owner  sought  to  enjoin  defendant 
landowner  from  trespassing  on  his  island.  Defen- 
dant also  asserted  ownership  of  the  island.  Both 
claimed  under  patents  from  the  state.  The  course 
of  the  river  had  changed,  and  the  disputed  island 
lay  between  the  old  and  new  channels.  Plaintiff's 
description  indicated  his  boundary  was  along  the 
meander  of  the  river.  The  description  also  read 
crossing  the  river  to  two  beech  trees.  These  trees 
were  still  standing.  The  lower  court  held  that  the 
meanders  of  the  river  controlled  the  property  line, 
rather  than  the  beech  trees.  The  Court  of  Appeals 
of  Kentucky,  however,  stated  that  its  object  was  a 
determination  of  the  intent  of  the  parties  to  the 
description,  and  determined  that  although  the 
channel  of  the  river  locates  the  river  as  a  matter  of 
law,  nevertheless  the  river  may  shift.  The  two 
beeches  were  found  to  have  stood  on  the  original 
channel  of  the  river,  and  the  court  held  that  they 
controlled  the  boundaries  of  the  land.  This  being 
the  case,  there  was  no  conflict  between  the 
patents,  and  judgment  was  given  for  defendant. 
(Hart-Florida) 
W72-05550 


CITY  OF  PRESTONBURG  V.  MELLON  (CITY'S 
LIABILITY  FOR  DAMAGES  DUE  TO  OVER- 
FLOW FROM  PRIVATE  DRATNTILE). 

220  Ky.  808,  295  S.W.  1064-1066(1927). 

Descriptors:  'Kentucky,  'Cities,  'Overflow, 
'Tiles,  Drains,  Culverts,  Surface  runoff,  Surface 
waters,  Drainage,  Land,  Land  tenure,  Sewers, 
Floods,  Flood  damage,  Remedies,  Damages, 
Legal  aspects,  Judicial  decisions,  Adjudication 
procedure. 

Plaintiff  landowners  sought  to  recover  damages  to 
their  property  resulting  from  the  overflow  of  a 
draintile  above  their  property  which  was  insuffi- 
cient to  carry  surface  water  to  a  nearby  culvert. 
Plaintiffs  initially  named  the  city,  the  private  lan- 
downer who  had  constructed  the  draintile,  and  a 
third  party  as  defendants.  They  were  required  by 
the  trial  court  to  elect  an  individual  defendant  and 
they  chose  the  city.  Plaintiffs  received  a  verdict, 
but  the  Court  of  Appeals  of  Kentucky  reversed 
and  remanded.  Plaintiffs  could  recover  from  the 
city  only  if  it  negligently  constructed  the  draintile, 
negligently  authorized  construction,  or  adopted  it 
thereafter  as  a  part  of  its  sewerage  system.  It  could 
not  be  held  liable  for  the  private  acts  of  one  of  its 
citizens.  There  was  no  evidence  at  the  trial  that  de- 
fendant had  any  role  in  the  construction  of  the 
draintile.  If,  at  another  trial  there  is  no  competent 
evidence  showing  the  city  responsible  for  the 
draintile,  it  should  receive  a  directed  verdict. 
(Duss- Florida) 
W72-05551 


AYCOCK  V.  CITY  OF  DECATUR  (CITY'S  LIA- 
BILITY FOR  FLOODING  OF  WAREHOUSE). 

122  So.  664-667  (Ala.  1929). 

Descriptors:  'Alabama,  'Flood  damage,  'Surface 
waters,  'Cities,  'Adjudication  procedure,  Storm 
drainage,   Sewers,   Surface   runoff,   Roads,   Ur- 
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banization,  Floods,  Rain,  Rainfall,  Legal  aspects, 
Judicial  decisions. 

Plaintiff  warehouse  owner  sought  to  recover 
damages  from  defendant  city  for  flooding  of  his 
warehouse.  Defendant  surfaced  the  streets  ad- 
jacent to  plaintiff's  building,  and  following  a 
heavy  rainfall,  water  flowed  along  the  streets  and 
into  the  warehouse.  Plaintiff's  stock  was 
destroyed.  Plaintiff  asserted  that  defendant  had 
diverted  the  natural  drainage  of  surface  waters  and 
negligently  failed  to  maintain  an  adequate  sewer 
system.  Defendant  contended  that  it  was  not  liable 
because  plaintiff's  negligence  in  leaving  his  stock 
exposed  to  the  potential  flood  contributed  to  the 
injury.  The  Supreme  Court  of  Alabama  held  that 
defendant  was  not  liable  for  diversion  of  surface 
water  unless  it  negligently  allowed  the  water  to 
flow  in  an  artificial  channel.  The  count  of  the  com- 
plaint alleging  negligent  maintenance  of  a  sewer 
system  was  held  to  state  a  cause  of  action,  but  the 
count  alleging  failure  to  maintain  a  sufficient 
sewer  did  not  state  a  cause,  because  plaintiff  did 
not  allege  that  defendant  maintained  any  sewer. 
Since  plaintiff  was  entitled  to  make  the  most 
profitable  use  of  his  property,  defendant's  asser- 
tion of  contributory  negligence  was  rejected  by  the 
court.  (Hart-Florida) 
W72-05552 


CLEVELAND  AND  P.R.  CO.  V.  PITTSBURGH 
COAL  CO.  (ABILITY  OF  RIVERBED  OWNER 
TO  PREVENT  DREDGING  UNDER  FEDERAL 
PERMIT). 

176  A.  7-10  (Pa.  1935). 

Descriptors:  'Pennsylvania,  'Dredging,  'Owner- 
ship of  beds,  'Navigation,  Federal  government. 
Administrative  agencies.  Permits,  Real  property, 
Riverbeds,  Beds,  Beds  under  water.  Land  tenure, 
Easements,  Rivers,  Streams,  Navigable  rivers, 
Docks,  Coal,  Barges,  Legal  aspects,  Judicial  deci- 
sions. 

Plaintiff  riverbed  owner  sought  to  enjoin  defen- 
dant coal  company  from  dredging  out  the  riverbed. 
Defendant  used  the  river  to  transport  its  coal  in 
barges;  however,  the  river's  depth  only  permitted 
the  barges  to  be  half-loaded.  Defendant  applied  to 
the  War  Department  for  a  permit  to  dredge  the 
stream  to  remove  collected  silt  and  gravel.  The 
permit  was  granted.  Plaintiff  contended  that  the 
dredging  was  a  continuing  trespass  upon  his  fee  in 
the  riverbed.  Defendant  asserted  that  since  the 
river  was  navigable,  plaintiff's  land  was  subject  to 
the  public  navigation  servitude.  Observing  that  a 
river  is  navigable  at  law  when  navigable  in  fact, 
the  court  held  that  defendant's  use  of  the  river  for 
coal  transport  established  its  navigability.  Deter- 
mining that  defendant,  in  dredging  a  navigable 
stream  under  federal  permit,  was  exercising  a 
federal  power,  to  which  plaintiff's  property  was 
subject,  the  court  held  that  plaintiff  was  not  enti- 
tled to  enjoin  the  dredging.  (Hart-Florida) 
W72-05553 


WYCKOFF  TP.  V.  HAMILTON  (REVIEW  OF 
DECISION  GRANTING  PERMIT  FOR  MU- 
NICIPAL WELL). 

165A.75-76(N.J.  1933). 

Descriptors:  'New  Jersey,  'Cities,  'Diversion, 
'Water  supply,  Relative  rights.  Water  allocation 
(Policy),  Administrative  agencies,  Administrative 
decisions,  Decision  making,  Water  resources 
development,  Adjudication  procedure.  Legal 
aspects,  Judicial  decisions.  Wells,  Deep  wells. 
Well  permits,  Permits,  Water  conservation.  Draw- 
down. 

Plaintiff  township  brought  certiorari  to  review  de- 
fendant state  commission's  decision  to  grant  an 
adjacent  township's  application  to  divert  1  million 
gal/day  of  water  by  well.  Plaintiff  contended  that 
the  evidence  disclosed  no  public  necessity  for  the 
additional  diversion.  Plaintiff  also  contended  that 
the  planned  wells  would  impair  plaintiff's  water 


supply.  Reviewing  the  evidence,  the  court  noted 
that  defendant's  conclusions  could  not  be  over- 
turned if  supported  by  the  evidence.  Having  deter- 
mined that  the  conclusion  was  amply  supported, 
the  court  concluded  that  nothing  indicated  that  the 
additional  diversion  would  impair  plaintiff's 
supply  and  dismissed  the  writ.  The  contemplated 
wells  were  deep  and  were  predicted  as  having  little 
or  no  effect  upon  wells  in  higher  strata.  (Hart- 
Florida) 
W72-05554 


ENVIRONMENTAL  POLICY  AND  INTERNA- 
TIONAL INSTITUTIONAL  ARRANGEMENTS: 
A  PROPOSAL  FOR  REGIONAL  AND  GLOBAL 
ENVmONMENTAL  PROTECTION  AGENCIES, 

New  Mexico  Univ.,  Albuquerque.  School  of  Law. 
For  primary  bibliographic  entry  see  Field  06B. 
W72-05561 


GAO  LOOKS  AT  THE  WATER  POLLUTION 
PROBLEM, 

General  Accounting  Office,  Washington,  D.C. 
E.  A.  Densmore,  Jr.,  N.  Carbone,  C.  L.  Kuchinski, 
and  J.  S.  Cohen. 

General    Accounting    Office    Review,    p    3-13, 
Summer  1970.  1  ref. 

Descriptors:  Water  pollution  sources,  'Water  pol- 
lution treatment,  'Pollution  abatement,  'Water 
pollution  control.  Waste  treatment,  Administra- 
tion, Planning,  State  governments,  Federal 
government,  Benefits,  Systems  analysis.  Con- 
struction, 'Treatment  facilities. 
Identifiers:  'General  Accounting  Office  (GAO), 
'Federal  construction  grant  program.  Implementa- 
tion, Federal  Water  Quality  Administration  (FW- 
QA),  Polluters. 

Some  important  aspects  of  the  General  Account- 
ing Office's  (GAO)  review  of  the  Federal  con- 
struction grant  program  for  abating,  controlling, 
and  preventing  water  pollution  are  described.  The 
article  is  a  short  review  of  the  GAO  report  sent  by 
the  Comptroller  General  to  the  Congress  in 
November  1969.  Some  of  the  more  significant 
findings  and  conclusions  included:  (1)  many  of  the 
municipal  waste  treatment  facilities  have  been 
constructed  on  waterways  where  major  polluters 
nearby  continued  to  discharge  untreated  or  in- 
adequately treated  wastes  into  the  waterway;  (2) 
the  construction  grant  program  has  been  ad- 
ministered with  a  shot  gun  approach,  giving  little 
consideration  to  the  immediate  benefits  to  be  ob- 
tained by  the  construction  of  specific  treatment 
plants;  (3)  due  to  Federal  funding  in  amounts  sig- 
nificantly less  than  amounts  authorized,  construc- 
tion is  proceeding  at  a  low  rate;  and  (4)  more  con- 
sideration could  be  given  to  planning  and  imple- 
menting water  pollution  control  programs  on  a 
river-basin  basis  or  to  administering  the  construc- 
tion grant  program  through  a  State  agency  which 
would  be  responsible  for  the  planning,  designing, 
constructing,  operating,  and  maintaining  of  all 
waste  treatment  facilities  within  the  State.  GAO 
further  recommended  that:  (1)  The  Secretary  of 
the  Interior  require  that  the  States  and  Federal 
Water  Quality  Administration  (FWQA)  consider 
the  benefits  to  be  derived  from  the  construction  of 
the  facilities  and  the  actions  taken  or  planned  by 
other  polluters  of  the  waterways,  and  (2)  that 
FWQA  consider  utilizing  systems  analysis 
techniques  in  the  planning  for  and  implementing  of 
water  pollution  control  programs.  (Strachan- 
Chicago) 
W72-05567 


THE  COORDINATION  OF  LEGISLATIVE  POL- 
ICY AND  THE  REGULATION  OF  PRTVATE  IN- 
TERESTS: SOME  SUGGESTED  PRAGMATIC 
PRINCIPLES  FOR  ENVDJONMENTAL  POL- 
ICY, 

International  Union  for  the  Conservation  of  Na- 
ture and   Natural   Resources,   Bonn  (West  Ger- 
many). 
W.  E.  Burhenne,  and  W.  A.  Irwin. 


Natural  Resources  Journal,  Vol  11,  No  3,  Jul' 
1971,  p  455-465. 17  ref. 

Descriptors:  'Environment,  'Environmental  ef 
fects,  'Legislation,  Administration,  Planning 
Legal  aspects,  Financing. 

Identifiers:  'Environmental  policy,  'Legislativi 
policy,  'Public  participation,  Insurance,  Privat 
land  ownership,  Public  finance  policies. 

Principles  to  be  kept  in  mind  in  formulating  en 
vironmental  policies  are  proposed.  The  fin 
category  is  concerned  with  the  regulation  o 
private  interests  and  includes:  (a)  objective! 
reviewing  governmental  and  commercial  projects 
processes  and  products  for  environmental  effects 
(b)  requiring  compulsory  insurance  for  unusual] 
dangerous  enterprises;  (c)  implementing  the  prin 
ciple  that  he  who  generates  wastes  should  pay  fo 
disposing  of  them;  and  (d)  redefining  the  scope  o 
private  land  ownership  rights.  The  second  categc 
ry  involves  the  coordination  of  legislative  policy 
(a)  utilizing  both  sugarbread  and  the  whip;  (b 
avoiding  public  finance  policies  with  negative  er 
vironmental  side-effects;  (c)  setting  flexible  leg! 
standards  to  be  administered  according  to  the  stat 
of  the  art;  and  (d)  working  toward  the  equalizatio 
of  burdens  on  industry  in  all  countries.  The  fins 
category  is  concerned  with  participation  of  th 
public:  (a)  expanding  the  citizens'  role  in  publi 
planning  and  (b)  exerting  public  pressure  fc 
adequate  funding  and  enforcement.  (Davis 
Chicago) 
W72-05569 


WATER  RIGHTS  AND  WRONGS, 

Arizona  State  Univ.,  Tempe.  Depl.  of  Economics 
D.  L.  Shapiro. 

The  Annals  of  Regional  Science,  Vol  3,  No  2, 
139-147,  1969.  Href. 

Descriptors:  'Water  rights,  'Water  allocatio 
(Policy),  'Water  law,  'Water  transfer,  'Cost; 
Planning,  Economics,  Legal  aspects. 
Identifiers:  'Water  wrongs,  'Policy  makinj 
'Transaction  costs,  Sacramento  Diverters  Cor 
troversy,  Legal  solutions,  Land  transfer.  Autom< 
bile  transfer. 

Water  law  contributes  to  the  water  allocauo 
problem.  The  misallocation  of  water  results  froi 
the  lack  of  a  market  in  water  rights,  and  the  wate 
laws  have  prevented  such  a  market  from  develoj 
ing.  Without  a  market,  water  rights  cannot  b 
bought  and  sold,  and  water  therefore  does  n< 
reach  its  most  valuable  use.  Consequently,  an 
established  allocational  pattern  is  perpetuatec 
The  rights  in  water  are  so  poorly  defined  that  it  i 
nearly  impossible  to  transfer  a  right  from  or 
owner  to  another.  Although  such  complicate 
transfer  problems  with  land  and  automobiles  hav 
been  resolved,  the  transfer  of  water  rights  coi 
tinues  to  experience  intractable  difficulties.  Tt 
contention  that  law  could  also  reduce  transactic 
costs  for  water  if  the  law  were  left  to  run  its  cours 
is  illustrated  by  an  actual  legal-economic  coi 
troversy,  i.e.,  the  Sacramento  Diverters  Coi 
troversy.  Legal  solutions  are  explored  on  the  bas 
of  transfer  problems  in  automobiles  and  land.  Or 
proposal  involves  a  statute  which  would  have 
state  issue  a  certificate  of  title  to  every  owner  ( 
water.  An  arbitration  board  would  adjudicate  coi 
flicting  and  overlapping  claims.  A  second  propos 
would  accept  the  existing  system  of  titles  to  wau 
rights  which  would  be  insured  by  a  governmen 
chartered  corporation.  Any  persons,  irrigation  di 
tricts,  or  government  agencies  seeking  to  purchai 
water  rights  could  have  those  rights  insured  for 
fee.  (Strachan-Chicago) 
W72-05570 


ECONOMICS   AND    FEDERAL    WATER   PRC 
JECTS, 

Arizona  State  Univ.,  Tempe.  Dept.  of  Economics 
For  primary  bibliographic  entry  see  Field  06B. 

W72-05572 


84 


WATER  RESOURCES  PLANNING— Field  06 
Water  Law  and  Institutions — Group  6E 


JRNATIONAL  ENVIRONMENTAL 

.'AGEMENT:  SOME  PRELIMINARY 
IGHTS, 

national    Inst,    for    Environmental    Affairs, 

iington.  D.C. 

nas  W.  Wilson. 

ral  Resources  Journal,  Vol  11,  No  3,  July 

,p  507-512.  1  ref. 

riptors:  'Management,  'Environment,  *In- 
ions,  'Institutional  constraints,  Priorities,  Air 
tion,  Political  aspects,  Social  aspects,  Social 
ge,  Decision  making,  International  commis- 
,  Social  values. 

ifiers:  'International  environmental  manage- 
,  Environmental  crisis,  Atmospheric  pollu- 
Oceanic  pollution,  Social  reform,  Task  force 
>ach.  Information  systems. 

leed  for  international  institutions  to  deal  with 
onmental  problems  is  emphasized.  There  is 
>ssibility  that  the  environmental  issue  will  go 
.  Some  aspects  of  the  environmental  crisis 
>spheric  and  oceanic  pollution)  are  so  in- 
itly  global  that  the  option  for  national  action 
not  realistically  exist.  Concern  for  environ- 
al  quality  has  powerful  public  support.  The 
onmental  issue  almost  certainly  is  going  to 
:  to  be  a  powerful  instrument  for  social 
m  from  the  recasting  of  values  and  priorities 
s  redesign  or  mechanisms  for  decision  mak- 
n  the  long  run  six  likely  trends  for  institu- 
I  arrangements  on  environmental  questions 
le  seen.  The  traditional  institutional  bounda- 
etween  governmental  and  non-governmental, 
cal  and  social  sciences,  profession,  techni- 
egal,  academic,  and  public  interest  organiza- 

will  be  criss-crossed  and  blurred  if  not 
nated.  New  institutions  will  tend  to  take  the 
of  'centers*  serving  as  hubs  for  'networks'  of 
utional  constituents.  International  organiza- 

for  environmental  tasks  will  move  in  the 
tion  of  the  'task  force'  approach.  Information 
ms  will  tend  to  be  near  the  functional  heart  of 
onmental  institutions.  There  will  be  a  trend 
rd  new  and/or  adapted  international  regional 
lizations  less  along  the  lines  of  regions 
ed  by  present  political  groupings  and  more 

the  lines  of  environmentally  related  regions, 
jermanent  bureaucracies  within  international 
onmental  organizations  will  tend  to  be  the 
num  required  for  administrative  continuity; 
ulk  of  professional  personnel  will  serve  for 
vely  short  periods  of  time.  (Davis-Chicago) 
05578 


!  LEVELS, 

d  States  Lake  Survey,  Detroit,  Mich. 

DeCooke. 

r  Spectrum,  Vol.  3,  No.  4,  p  30-36,  Winter 

72. 7  photo,  3  fig. 

riptors:  'Great  Lakes,  'Fluctuation,  'Ripari- 
aters,  'Navigation,  'Power  operation  and 
enance,  'Hydraulic  systems,  Federal 
nment.  Water  users,  Regulation,  Lake  Su- 
r,  Lake  Ontario,  Planning, 
ifiers:  'Loss  levels,  'Level  variation 
em,  Canadian  government,  Interest  areas. 

:  general  interest  areas  are  affected  by  fluc- 
ig  lake  levels:  riparian,  navigation,  and  power 
:sts.  The  Great  Lakes  are  discussed  in  detail 
ms  of  a  huge  hydraulic  system.  Riparian  in- 
s  include  port  facilities,  marinas,  industry, 
:ipal  works,  recreational  developments,  fish 
wildlife  habitat,  and  home  and  cottage  indus- 
Navigation  interests  include  commercial 
draft  traffic  and  recreational  boating.  Power 
:sts  are  those  which  generate  power  from  the 
>ws  from  the  lakes.  Past  actions  taken  by  the 
a  States  and  Canadian  governments  to  meet 
emands  of  the  various  users  of  the  Great 
s  waters  include:  improvements  in  the 
ation  channels,  regulation  of  the  Lakes  Su- 
r  and  Ontario,  diversions  of  water  into  and 
f  the  system,  and  the  installation  and  removal 
it  Dam  in  the  St.  Lawrence  River.  Possible 
ons  to  the  level  variation  problem  include:  (1) 


regulation  of  Lake  Superior  to  offset  extreme  con- 
ditions downstream,  and  (2)  the  interjection  of 
water  into  the  lakes  from  outside  the  Great  Lakes 
basin.  If  further  changes  are  to  be  made  to  the 
water-level  range,  the  solution  will  have  to  be  a 
compromise  between  the  various  concerned  in- 
terests. (Strachan-Chicago) 
W72-05579 


THE  SPLENDID  BUT  SUPERFICIAL  CON- 
TRIBUTION OF  CONVENTIONAL  ECONOMIC 
ANALYSIS  TO  THE  MANAGEMENT  OF 
PUBLIC  RESOURCES, 

Economic  Research  Service,  Fort  Collins,  Colo.; 
and  Bureau  of  Land  Management,  Denver,  Colo. 
For  primary  bibliographic  entry  see  Field  06B. 
W72-05582 


PRINCIPLES  AND  STANDARDS  FOR 
PLANNING  WATER  AND  RELATED  LAND 
RESOURCES:  A  REVIEW  AND  EVALUATION, 

Economic  Research  Service,  Washington,  D.C. 

Natural  Resources  Economics  Div. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-05675 


THE  ROLE  OF  LITIGATION  IN  ENVIRON- 
MENTAL POLICY:  THE  POWER  PLANT  SIT- 
ING PROBLEM, 

Winer,  Neuburger,  and  Sive,  New  York. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-05690 


THE    BUREAUCRATIC    RESPONSE    TO    EN- 
VIRONMENTAL POLITICS, 

California  Univ.,  Davis. 

Geoffrey  Wandesforde-Smith. 

Natural  Resources  Journal,  Vol.  11,  No.  3,  July 

1971,  p  479-488,  34  ref. 

Descriptors:  'Political  aspects,  'Environment, 
'Resource  allocation,  'Decision  making, 
Resources,  Administration,  Governments, 
Resource  development,  Political  constraints, 
Planning,  Legal  aspects,  Values. 
Identifiers:  'Environmental  politics,  'Bureaucra- 
cy, 'Public  interest,  Resource  management  agen- 
cies, Resource  management,  Litigation,  Environ- 
mental policy,  Policy  making. 

Most  existing  resource  management  agencies  are 
experiencing  difficulties  as  a  result  of  recent 
developments  in  environmental  politics.  Political 
agencies  at  all  levels  of  government  appear  to  have 
reached  a  point  at  which  their  behavior  and  per- 
formance are  unacceptable  to  a  substantial,  vocal, 
and  growing  segment  of  the  American  public.  This 
movement  will  not  accept  the  claim  of  resource 
managers  to  determine  future  resource  uses  al- 
most exclusively  on  professional  grounds.  The  en- 
vironmentalists argue  that  decisions  about 
resources  must  be  made  by  a  larger  public  than  is 
represented  by  interests  likely  to  gain  from  the 
economic  or  productive  use  of  those  resources. 
The  reluctance  of  resource  management  agencies 
to  recognize  the  legitimacy  of  this  claim  is  a  prin- 
cipal reason  why  the  politics  of  the  environment  is 
marked  by  some  tough  and  protracted  political 
struggles  and  an  increasing  amount  of  litigation.  In 
the  future,  bureaucratic  response  to  environmen- 
tal politics  will  have  to  contend  increasingly  with 
much  stronger  public  rights  in  two  respects.  The 
agencies  will  have  to  show  upon  pain  of  litigation, 
that  all  relevant  interests  are  afforded  access  to  in- 
formation and  the  decision  making  procedures 
relevant  to  environmental  policy  issues.  Second, 
they  will  have  to  establish  and  adhere  to  clearer 
public  procedures  and  criteria  for  making  value 
choices.  One  probable  consequence  of  these 
changes,  in  the  short  run,  is  a  slowing  down  of  the 
policy-making  process.  In  the  long  run,  we  may 
expect  to  find  new  kinds  of  organizations  whose 
purpose  is  to  articulate  the  interests  and  values  of 
some  part  of  the  public  in  environmental  affairs. 
(Davis-Chicago) 
W72-05693 
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POLLUTION  CONTROL  LOANS, 

Senate,  Washington,  D.C. 

G.  Nelson. 

Congressional  Record,  Vol  117,  No  142,  S  15216- 

1 52 1 7  (daily  ed)  September  28 ,  1 97 1 . 

Descriptors:  'Pollution  abatement,  'Treatment 
facilities,  'Loans,  'Financing,  'Standards, 
Government  finance,  Federal  government,  Local 
governments,  Water  pollution  control,  Project 
planning,  Legislation,  Legal  aspects,  Water  pollu- 
tion sources,  Grants,  Interest,  Participating  funds, 
Industrial  plants. 
Identifiers:  'Small  business. 

Many  small  businesses  are  unable  to  comply  with 
pollution  control  requirements  due  to  the  costs  of 
facilities  needed  to  meet  new  standards.  To  pro- 
tect both  small  businesses  and  the  environment, 
Senator  Nelson  proposed  a  bill  authorizing  long- 
term,  low-interest  federal  loans,  from  the  Environ- 
mental Protection  Agency,  to  small  business  firms 
that  would  suffer  serious,  adverse  economic  con- 
sequences in  meeting  water  pollution  control  stan- 
dards. The  bill  would  restrict  loans  to  small  busi- 
nesses, as  defined  under  the  Samll  Business  Act. 
Strict  safeguards  assure  that  loans  will  be  made 
only  in  accordance  with  the  objectives  of  the 
legislation.  Facilities  financed  by  the  loans  must  be 
certified  as  necessary  to  meet  state  and  federal 
pollution  control  requirements.  The  applicant 
would  be  required  to  show  that  without  a  loan  he 
could  not  meet  the  standards  and  continue  to 
operate  his  business.  Municipal  waste  treatment 
plants  should  also  be  improved  through  a  federal 
financing  program  that  would  pay  90%  of  the 
costs.  (Horwitz-Florida) 
W72-05742 


CONSERVATION,  POLICY  AND  THE  ROLE  OF 
COUNSEL, 

Maine  Univ.,  Portland.  School  of  Law. 

D.  J.  Halperin. 

Maine  Law  Review,  Vol  23,  No  l,p  119-141,  1971. 

23  p,  69  ref. 

Descriptors:  'Maine,  'Estuarine  environment, 
'Land  use,  'Environmental  effects,  'Adjudica- 
tion procedure,  Water  law,  Public  rights,  Adminis- 
tration, Competing  uses,  Eminent  domain, 
Economics,  Judicial  decisions,  State  govern- 
ments, Land  tenure,  Legislation,  Non-structural 
alternatives,  Permits,  Regulation,  Public  health, 
Water  resources  development,  Planning,  Environ- 
mental sanitation,  Legal  aspects. 

The  role  of  counsel  in  helping  the  legal  process  ac- 
commodate new  conservation  policies  is  explored. 
A  case  eventually  decided  by  the  highest  court  of 
Maine  is  studied  and  the  actions  of  counsel  in 
preparing  and  handling  the  trial  and  appeal  are 
evaluated.  The  case  involved  a  constitutional  chal- 
lenge to  Maine's  regulatory  sheme  requiring  a  per- 
mit to  fill  coastal  wetlands.  Counsel  for  the  State, 
trying  to  prevent  the  filling  at  issue,  should  not 
have  allowed  this  factual  situation  to  be  utilized  as 
a  test  case:  the  facts,  the  law,  and  the  equities  all 
favored  the  parties  attempting  to  fill.  Moreover, 
the  state  should  have  demonstrated  the  ecological 
significance  of  the  specific  parcel  of  land,  rather 
than  the  entire  area.  The  State  also  blundered  by 
establishing  the  basic  element  of  the  opposition's 
case:  there  were  no  possible  uses  of  the  land  in 
question  other  than  in  a  filled  state.  Weaknesses  in 
the  regulatory  scheme's  decision  making  ap- 
paratus are  also  evaluated.  (Johnson-Florida) 
W72-05743 


A  BILL  TO  AMEND  THE  FEDERAL  POWER 
ACT  WTTH  RESPECT  TO  THE  JURISDICTION 
OF  THE  FEDERAL  POWER  COMMISSION 
OVER  STREAMS  AND  OTHER  BODIES  OF 
WATER  THE  NAVIGABLE  PORTIONS  OF 
WHICH  LIE  WITHIN  A  SINGLE  STATE. 
House  Bill  No  1244,  91st  Cong,  1st  Sess.  (1969).  6 
P- 
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Field  06— WATER  RESOURCES  PLANNING 
Group  6E — Water  Law  and  Institutions 


Descriptors:  'Federal  Power  Act,  'Navigable 
waters,  'Permits,  'Federal  jurisdiction, 
'Hydroelectric  power,  Bodies  of  water, 
Hydroelectric  plants,  Dam  construction,  Reser- 
voir construction,  Operation  and  maintenance, 
State  governments,  Cities,  Navigation,  Public 
lands,  Transportation,  Administrative  agencies, 
Regulation,  Federal  government.  Legislation, 
Legal  aspects. 

The  Federal  Power  Act  would  be  amended  to 
redefine  'navigable  waters'  to  be  those  over  which 
Congress  has  jurisdiction  through  its  authority  to 
regulate  interstate  and  foreign  commerce  and 
which  either  in  a  natural  or  improved  condition, 
notwithstanding  interruptions,  are  suitable  for 
transporting  persons  and  property.  Waters  lying 
wholly  within  one  state  are  expected.  Authority  is 
provided  for  the  issuance  of  licenses  to  United 
States  citizens,  corporations,  states,  and  cities  for 
the  construction,  operation,  and  maintenance  of 
dams,  reservoirs,  powerhouses,  transmission 
lines,  and  other  projects  necessary  for  developing 
and  improving  navigation  and  power  transmission 
along  navigable  waters  or  upon  public  lands. 
Licenses  issued  within  any  federal  reservation  or 
affecting  the  navigable  capacity  of  navigable 
waters  or  regulating  any  government  dam  that  may 
be  used  by  the  United  States  for  public  purposes 
must  be  considered  by  specified  agencies.  It  would 
be  unlawful  for  any  person,  state,  or  city  to 
develop  electrical  power  in  navigable  waters  or 
upon  public  lands,  except  under  a  permit  or  right- 
of-way  granted  prior  to  June  10,  1920,  or  a  license 
granted  pursuant  to  this  Act.  (Rees-Florida) 
W72-05744 


A  BILL  TO  CLARIFY  THE  RELATIONSHIP  OF 
INTERESTS  OF  THE  UNITED  STATES  AND  OF 
THE  STATES  IN  THE  USE  OF  THE  WATERS 
OF  CERTAIN  STREAMS. 

House  Bill  No  18943,  90th  Cong,  2d  Sess  (1968).  5 
P- 

Descriptors:  'Water  rights,  'Eminent  domain, 
'Public  lands,  'Federal-state  water  rights  con- 
flicts, Land  tenure,  Remedies,  Federal  govern- 
ment, State  governments,  Jurisdiction,  Legal 
aspects,  Damages,  Riparian  rights.  Prior  ap- 
propriation, Public  rights,  Water  law,  Condemna- 
tion, Legislation,  Federal  jurisdiction,  State  ju- 
risdiction. 

Under  the  terms  of  this  Bill,  the  withdrawal  or 
reservation  of  surveyed  or  unsurveyed  lands  of 
the  United  States  would  not  affect  rights  to  the  use 
of  navigable  or  non-navigable  waters  acquired  pur- 
suant to  state  law.  Rights  may  be  affected,  how- 
ever, by  federal  statute  or  an  officer  of  the  United 
States  authorized  to  make  withdrawals  or  reserva- 
tions, of  such  promulgation  antedates  the  initiation 
of  the  conflicting  right  under  state  law.  Any  right 
to  the  diversion,  storate,  distribution,  or  use  of 
water  which  the  United  States  asserts  as 
established  under  state  law  shall  be  treated  as  a 
right  accorded  by  state  law  for  the  use  of  water  by 
parties  other  than  the  United  States.  All  vested 
rights  to  the  diversion,  storage,  or  use  of  waters 
acquired  under  state  laws  and  recognized  as  being 
compensable  are  protected  and  may  not  be  taken 
or  impaired  without  just  compensation.  The 
United  States  shall  provide  compensation  for 
vested  rights  taken  or  impaired  through  voluntary 
agreements  or  eminent  domain  proceedings.  (Hor- 
witz-Florida) 
W72-05745 


LIABILITY  FOR  DAMAGES  FROM  OBSTRUC- 
TION OF  STREAM  BY  DEBRIS  OR  WASTE. 

American  Law  Reports,  Annotated,  Vol  54,  p  358- 
360, 1928. 3  p. 

Descriptors:  'Remedies,  'Obstruction  to  flow, 
'Flood  damages,  Legal  aspects,  Damages,  Water 
pollution,  Riparian  rights,  Judicial  decisions, 
Water  law,  Water  policy,  Streamflow,  Streams, 
Floodwater. 


Generally,  one  who  obstructs  a  stream  with  debris 
or  waste  material  is  liable  for  damages  caused 
thereby.  For  example,  when  a  logging  company 
permits  tree  branches  and  other  debris  to  fall  into  a 
stream  it  will  generally  be  held  liable  for  a  resulting 
flood.  The  logging  company  will  be  liable  for 
damages  to  the  land  and  crops  thereon,  despite  the 
fact  that  logging  operations  were  conducted  in  ac- 
cordance with  logging  industry  customs.  An  ex- 
ception to  this  general  rule  exists  where  the  party 
causing  the  obstruction  cannot  reasonably  foresee 
the  condition  causing  the  damage.  This  exception 
is  illustrated  in  a  Montana  case  where  a  culvert 
over  which  defendant  railroad  placed  its  tracks 
became  clogged  with  debris  washed  down  by  an 
unusually  heavy  storm.  The  court  held  that  since 
the  storm  was  an  unusual  one  which  the  defendant 
had  no  reason  to  anticipate  and  the  culvert  was  not 
inadequate  under  ordinary  circumstances,  the  de- 
fendant should  not  be  held  liable.  Cases  from  nu- 
merous jurisdictions  are  cited  and  evaluated.  (Hor- 
witz-Florida) 
W72-05746 


A  BILL  TO  AMEND  THE  FEDERAL  POWER 
ACT  WITH  RESPECT  TO  THE  JURISDICTION 
OF  THE  FEDERAL  POWER  COMMISSION 
OVER  STREAMS  AND  OTHER  BODIES  OF 
WATER  THE  NAVIGABLE  PORTIONS  OF 
WHICH  LIE  WITHIN  A  SINGLE  STATE. 
House  Bill  No  257, 92d  Cong,  1st  Sess  (1971).  6  p. 

Descriptors:  'Federal  power  Act,  'Navigable 
waters,  'Federal  jurisdiction,  'Permits, 
'Hydroelectric  power,  Electric  power,  Legisla- 
tion, Federal  government,  State  governments, 
Local  governments.  Jurisdiction,  Legal  aspects, 
Administration,  Administrative  agencies.  Power- 
plants,  Facilities,  Dam  construction,  Project 
planning. 

Navigable  waters  would  be  defined  to  include 
parts  of  streams  or  other  bodies  of  water  which 
either  in  their  natural  or  improved  conditions  are 
used  or  suitable  for  use  for  the  transportation  of 
persons  or  property  in  interstate  or  foreign  com- 
merce. All  interruptions  of  navigable  waters  such 
as  falls,  shallows,  or  rapids,  as  well  as  other  parts 
of  streams  authorized  by  Congress  for  improve- 
ment, would  be  included  within  federal  jurisdic- 
tion. All  bodies  of  water  whose  navigable  waters 
lie  wholly  within  the  territorial  limits  of  a  single 
state  would  be  excluded  from  federal  jurisdiction. 
Any  person,  state,  or  local  government  must  ob- 
tain a  license  in  order  to  construct,  operate,  and 
maintain  dams,  water  conduits,  reservoirs,  power- 
houses, transmission  lines,  and  other  project 
works  necessary  for  the  development  of  power 
along,  across,  or  from  any  navigable  waterway.  A 
permit  must  be  obtained  from  the  Federal  Power 
Commission  to  lawfully  operate  or  construct  such 
facilities.  The  Commission  shall  conduct  an  in- 
vestigation of  all  proposed  construction,  as  soon 
as  application  is  filed,  to  determine  the  effect  of 
the  project  upon  the  interests  of  interstate  and 
foreign  commerce.  (Horwitz-Florida) 
W72-05747 


A  BILL  TO  AUTHORIZE  THE  SECRETARY  OF 
THE  ARMY  TO  GRANT  RIGHTS  OF  STORAGE 
AND  TRANSPORTATION  ON  FLOOD  CON- 
TROL PROJECTS. 

Senate  Bill  1296,  89th  Cong,  1st  Sess  (1965).  1  p. 

Descriptors:  'Transportation,  'Storage,  'Reser- 
voir operation,  'Federal  project  policy,  Reservoir 
sites,  Impounded  waters.  Flood  control,  Regula- 
tion, Reservoirs,  Water  management  (Applied), 
Dams,  State  governments,  Farms,  Forests,  Min- 
ing, Industrial  production,  United  States,  Federal 
government,  Legislation,  Legal  aspects. 

In  accordance  with  terms  and  conditions  deter- 
mined necessary  to  protect  the  interests  of  the 
United  States,  the  Secretary  of  the  Army  would  be 
authorized  to  grant  to  states,  political  subdivi- 
sions, and  any  persons  rights  of  storage  and  trans- 
portation on  the  waters  of  dam  reservoirs  created 


by  flood  control  projects.  Products  which  coul 
stored  or  transported  include  farm,  forest,  m 
and  industrial  products.  (Smiljanich-Florida) 
W72-05748 


RIGHT  OF  RIPARIAN  OWNER  TO  EMB/ 
AGAINST  FLOOD  OR  OVERFLOW  FR 
STREAM. 

American  Law  Reports,  Annotated,  Vol  16,  p 
649,  1922.  21  p. 

Descriptors:  'Embankments,  'Riparian  rig 
'Judicial  decisions,  'Overflow,  'Flood  protect 
Flood  damage,  Flood  control,  Streamb 
Navigable  waters,  Surface  runoff,  Floodwi 
Alteration  of  flow,  Relative  rights,  Remec 
Riparian  land,  Mississippi  River,  Ohio  Ri 
Legal  aspects,  Water  level  fluctuations,  Sur 
water,  Damages,  Levees,  Dikes,  Floods,  Ripa 
waters. 

The  general  rule  is  that  a  riparian  owner  may 
bank  against  ordinary  flood  water  of  a  stream 
if  it  does  not  cause  injury  to  another  ripari 
land.  If  material  or  substantial  injury 
established,  a  cause  of  action  for  damages  wfl 
A  riparian  landowner  may  embank  against  ej 
ordinary  flood  waters  of  a  stream,  even  if  it  cai 
injury  to  another  riparian's  land.  The  distinc 
between  ordinary  and  extra-ordinary  flood  wa 
is  a  fact  question  depnding  upon  regula 
foreseeability,     and     magnitude  Cases 

analyzed.  A  minority  of  jurisdictions  permit 
bankment  against  ordinary  flood  waters  by  cl: 
fying  the  superinundation  as  surface  water,  w 
any  landowner  may  embank  against.  The  maj< 
view  considers  surface  water  to  be  that  which 
become  detached  from  the  stream,  a  questio 
fact.  A  riparian  owner's  right  to  embank  ag< 
unnatural  overflow  caused  by  an  embankmen 
the  opposite  side  of  the  stream  is  also  analy 
The  common  enemy  rule  is  discussed,  as  are  o 
exceptions,  modifications,  and  limitations  of 
general  rule.  (Grant-Florida) 
W72-05749 


RIGHT    OF    RIPARIAN     LANDOWNERS 
CONTINUANCE  OF  ARTIFICIAL  CONDITK 
ESTABLISHED    ABOVE    OR    BELOW    TH 
LAND, 

P.  H.  Vartanian. 

American  Law  Reports,  Annotated,  Vol  88,  p 

150, 1934.  21  p. 

Descriptors:  'Riparian  rights,  'Easeme 
'Prescriptive  rights,  Legal  aspects.  Judicial  c 
sions,  Mill  dams.  Reasonable  use.  Artificial  wi 
courses,  Dams,  Water  rights,  Land  ten 
Damages,  Remedies,  Third  party  effects,  Cai 
Drainage  practices. 

A  riparian  owner's  right  to  have  artificial  cc 
tion,  established  above  or  below  his  I; 
undisturbed  is  often  asserted  on  grounds  thai 
continuance  of  such  conditions  for  the  requ 
period  of  time  vests  the  riparian,  incident 
benefited,  with  a  prescriptive  right.  Many  juris 
tions  have  denied  the  existence  of  such  a  ri 
because  the  essential  element  of  an  adverse  us 
generally  lacking.  Other  jurisdictions  hold  to 
contrary  on  the  theory  that  the  owner  of  adjoi 
land  acquires  a  reciprocal  easement,  or  righ 
enjoy  the  benefits  of  the  improvement,  and 
owner  of  such  improvements  must  refrain  f 
acts  which  would  destroy  the  improvement  or 
sen  its  benefits.  Prescriptive  rights  are  more  o 
allowed  where  the  riparian  landowner  has 
proved  his  land  relying  upon  the  continuanc 
such  improvements.  Cases  relating  to  chani 
dams,  drainage  ditches,  and  other  miscellam 
improvements  are  evaluated.  (Horwitz-Florida 
W72-05750 


A  BILL  TO  PROVIDE  FOR  THE  ESTABL1 
MENT  OF  THE  BUFFALO  NATIONAL  RT 
IN  THE  STATE  OF  ARKANSAS. 

House  Bill  No  8382. 92d  Cong,  1st  Sess  ( 1971). 
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criptors:  'Wild  rivers,  'National  parks, 
gislauon,  'Federal  government.  Conservation, 
eral  jurisdiction,  Recreation  facilities,  Recrea- 
,  Hunting,  Fishing,  Regulation,  Natural 
lurces.  Water  policy,  Electric  power  produc- 
,  Federal  Power  Act,  Administration, 
itifiers:  'Buffalo  River,  'National  rivers. 

purposes  of  conserving  an  area  containing 
iue  scenic  and  scientific  features  and  preserv- 
as  a  free-flowing  stream  an  important  sement 
le  Buffalo  River  in  Arkansas,  the  Secretary  of 
Interior  would  be  authorized  under  terms  of 

Bill  to  establish  and  administer  the  Buffalo 
ional  River.  Within  the  boundaries  of  the  Na- 
al  River,  the  Secretary  may  acquire  lands  and 
trs.  The  Secretary  shall  permit  hunting  and 
ing  on  such  lands  and  waters,  in  accordance 
i  federal  and  state  laws.  The  Secretary  may, 
ever,  designate  zones  where,  and  periods 
n,  no  hunting  or  fishing  shall  be  permitted  for 
ons  of  public  safety,  administration,  fish  or 
life  management,  or  public  use  and  enjoy- 
t.  The  Federal  Power  Commission  shall  not 
tse  construction  of  any  project,  under  the 
eral  Power  Act,  on  or  directly  affecting  the 
[alo  National  River.  No  department  or  agency 
le  United  States  shall  assist  in  the  construction 
ny  water  resources  project  that  would  have  a 
ct  and  adverse  effect  on  the  values  for  which 

National    River    is    established.    (Horwitz- 
ida) 
1-05751 


ILL  TO  AMEND  THE  WATERSHED  PRO- 
ITION  AND  FLOOD  PREVENTION  ACT,  AS 
ENDED. 

ise  Bill  No  8164,  92d  Cong,  1st  Sess  (1971).  4  p. 

criptors:  'Water  pollution  control, 
itershed  Protect,  and  Flood  Prev.  Act,  *Con- 
ts,  'Land  use,  'Soil  conservation,  Farms, 
eral  government,  State  governments,  Jurisdic- 
,  Administration,  Administrative  agencies, 
al  aspects,  Public  health,  Water  pollution,  Ir- 
lion,  Reclamation,  Watershed  management, 
ps. 

Secretary  of  Agriculture  would  be  authorized 
nter  into  agreements  based  on  a  conservation 

with  landowners,  operators,  and  occupiers  to 
arried  out  during  a  period  not  exceeding  ten 
s.  Such  plans  shall  provide  for  changes  in 
iping  systems  and  land  uses;  soil  and  water 
iervation  practices;  and  measures  needed  to 
serve  and  develop  soil,  water,  woodland,  wil- 
:,  and  recreational  resources.  Watershed  and 
watershed  plans  may  be  incorporated  in  such 
ements.  The  cost  of  carrying  out  such  agree- 
ts  shall  be  shared  by  the  federal  government, 
plan  for  works  or  improvements  involving  an 
nated  federal  construction  contribution  in  ex- 

of  $250,000;  any  structure  having  a  total 
icity  in  excess  of  2,500  acre  feet,  including 
ks  of  improvement  for  reclamation,  irrigation, 
le  prevention,  control,  and  abatement  of  water 
ution;  or  projects  affecting  public  or  other 
s  or  wildlife  under  jurisdiction  of  the  Secreta- 
f  Interior,  shall  be  submitted  to  the  Secretary 
lealth,  Education  and  Welfare,  the  Secretary 
he  Army,  and  the  Secretary  of  Interior  for 
>mmendations.  (Horwitz-Florida) 
1-05752 


'IGABLE  WATERS  SAFETY  AND  EN- 
ONMENTAL  QUALITY  ACT  OF  1971  (A 
L  TO  PROMOTE  THE  SAFETY  AND  PRO- 
:T  THE  ENVIRONMENTAL  QUALITY  OF 
ITS,  WATERFRONT  AREAS,  AND  THE 
/IGABLE  WATERS  OF  THE  UNITED 
TES). 
ise  Bill  No  9581,  92d  Cong,  1st  Sess  (1971).  13 

criptors:  'Navigable  waters,  'Ships,  'Regula- 
,  'Water  pollution  control,  Legal  aspects, 
islation,    Water    pollution    sources.    Federal 


government,  Jurisdiction,  Administration,  Ad- 
ministrative agencies,  Permits,  Remedies, 
Damages,  Oil  industry,  Public  health.  Project 
planning,  Oceans. 

Under  the  terms  of  this  Bill,  Congress  finds  that  is 
is  necessary  to  establish,  for  all  vessels  carrying 
Uquid  cargo  in  bulk,  comprehensive  minimum 
standards  of  design,  construction,  maintenance, 
and  operation.  These  are  intended  to  prevent  or 
mitigate  hazards  to  life,  property,  and  natural 
resources.  The  secretary  of  the  department  in 
which  the  Coast  Guard  is  operating  shall  establish 
rules  and  regulations  with  respect  to  the  design, 
construction,  alteration,  and  repair  of  such  ves- 
sels; as  well  as  regulations  for  the  handling  and 
storage  of  liquid  cargoes.  The  secretary  is  required 
to  issue  permits  and  conduct  inspections  to  insure 
compliance.  The  secretary  shall  also  certify  the 
competency  of  officers  and  tankermen  on  such 
vessels.  Penalties  prescribed  for  violations  include 
a  maximum  civil  penalty  of  $100,000  and  a  max- 
imum criminal  penalty  of  $100,000,  or  no  more 
than  ten  years  in  prison.  In  order  to  prevent 
damage  due  to  accidents,  the  secretary  may  also 
establish  vessel  traffic  service  systems  to  control 
vessel  movement  into  and  out  of  ports.  (Horwitz- 
Florida) 
W72-05753 


CHARACTER  OF  EASEMENT  IN  RESPECT  OF 
WATER  AS  ONE  IN  GROSS  OR  APPURTE- 
NANT. 

American  Law  Reports,  Annotated,  Vol  89,  p 
1187-1197,  1934.  11  p. 

Descriptors:  'Easements,  'Water  rights,  'Land 
tenure,  'Land  use,  Legal  aspects,  Water  law,  Judi- 
cial decisions,  Right-of-way,  Economics,  Real 
property,  Water  resources,  Water  resources 
development,  Water  users,  Water  utilization, 
Wells,  Springs,  Dams,  Drainage,  Domestic  water, 
Relative  rights,  Riparian  rights. 
Identifiers:  'Easements  appurtenant,  'Easements 
in  gross. 

An  easement  in  gross  is  a  right  of  one  person  in 
respect  to  land  of  another  person.  It  is  not  con- 
sidered as  being  attached  to  the  land.  Generally,  an 
easement  in  gross  is  personal  to  the  holder  and  is 
not  inheritable  or  assignable.  Easements  appurte- 
nant, however,  attach  to  the  land  and  are  aliena- 
ble. In  determining  whether  an  easement  is  in 
gross  or  appurtenant,  courts  look  to  the  nature  of 
the  right  and  the  intention  of  the  parties  creating  it. 
Easements  in  gross  are  not  favored  and  will  not  be 
presumed  when  the  easement  can  fairly  be  con- 
strued as  appurtenant.  Numerous  illustrative  cases 
of  both  types  of  easements  are  set  forth. 
Generally,  grants  made  to  a  person  or  his  heirs  or 
assigns  or  grants  made  for  as  long  as  the  land  is 
used  in  a  specific  manner  are  construed  as  ease- 
ments appurtenant.  Courts  have  found  easements 
in  gross  in  many  situations  where  they  were  unable 
to  find  a  piece  of  land  to  which  the  easement  could 
attach.  (Johnson-Florida) 
W72-05754 


EXTENT  OF  DETENTION  OR  RETARDATION 
OF  WATER  INCIDENT  TO  RIPARIAN  RIGHTS. 

American  Law  Reports,  Annotated,  Vol  70,  p  220- 
241,  1931.  22  p. 

Descriptors:  'Riparian  rights,  'Reasonable  use, 
'Obstruction  to  flow,  'Natural  flow  doctrine, 
Relative  rights.  Legal  aspects,  Water  law,  Com- 
peting uses.  Judicial  decisions,  Third  party  ef- 
fects. Water  allocation  (Policy),  Water  rights.  Mill 
dams,  Alteration  of  flow.  Water  utilization. 
Evaporation,  Riparian  water  loss,  Diversion, 
Natural  use.  Water  storage. 

Although  a  riparian  owner  is  entitled  to  interrupt, 
to  some  extent,  the  natural  flow  of  a  watercourse, 
difficulty  exists  in  determining  to  what  extent  such 
interruptions  may  occur.   This  annotation  deals 


with  interruptions  which  are  wrongful  because 
lower  proprietors  are  deprived  of  their  rights  to 
benefits  incidental  to  the  natural  flow  of  the 
stream.  American  cases  have  generally  held  that 
the  lower  riparian  is  entitled  to  the  natural  flow  of 
a  stream  without  material  diminution  or  alterna- 
tion, unless  such  loss  results  from  a  'reasonable 
detention'  by  an  upper  riparian  owner.  The  total 
circumstances  of  the  situation  determine  what 
constitutes  a  reasonable  detection.  The  rule  of 
reasonable  detention  is  discussed  in  relation  to:  (1) 
suitableness  of  works  to  the  stream,  (2)  obstruc- 
tion for  several  days,  (3)  purpose  of  the  detention, 
(4)  general  storage,  and  (5)  evaporation  and  ab- 
sorption. It  is  generally  held  that  it  is  not  reasona- 
ble to  detain  water  for  several  days,  unless  it  is  to 
build  up  a  head  for  power  purposes.  It  is  also  un- 
reasonable to  detain  water  for  mere  storage  pur- 
poses or  for  a  malicious  purpose.  (Johnson- 
Florida) 
W72-05755 


THE    NAVIGATION    SERVITUDE    AND    THE 
SEVERANCE  DOCTRINE, 

South  Dakota  Univ.,  Vermillion.  School  of  Law. 
J.  Munro. 

Land  and  Water  Law  Review,  Vol  6,  No  2,  p  491- 
510,  1971.20p,63ref. 

Descriptors:  'United  States,  'Condemnation 
value,  'Non-navigable  waters,  'Navigable  waters, 
'Federal-state  water  rights  conflicts,  'State  ju- 
risdiction, Water  rights,  Federal  government, 
Legal  aspects,  Water  law,  Riparian  rights,  Ease- 
ments, Prior  appropriation,  Federal  reclamation 
law,  Eminent  domain,  Judicial  decisions,  Land 
tenure,  Legislation,  State  governments,  Federal 
Power  Act,  Water  resources  development,  Owner- 
ship of  beds,  Federal  jurisdiction. 
Identifiers:  'Navigation  servitude  doctrine, 
'Severance  doctrine. 

The  complexities,  implications,  and  ramifications 
surrounding  the  navigational  servitude  doctrine 
are  examined.  A  recent  expansion  of  the  doctrine 
by  the  Supreme  Court  recognized  an  overriding 
federal  claim  to  waters  to  which  the  United  States 
may  be  riparian.  This  expansion  may  cancel  water 
rights  long  vested  in  private  or  municipal  hands. 
There  are  sound  arguments  to  refute  the 
dominance  of  any  federal  system  over  established 
state  systems.  One  argument  is  the  severance  doc- 
trine, whereby  waters  from  non-navigable  sources 
are  considered  severed  from  the  public  domain 
and  subject  to  state  law.  Another  argument  is  that 
Congress  in  its  legislation  has  insisted  on  recogniz- 
ing the  vested  nature  of  state-created  water  rights. 
Also  discussed  are  the  difficulties  encountered  by 
courts  in  determining  what  property,  when  taken 
for  power  purposes,  is  non-compensable.  Four 
points  are  made:  (1)  navigational  servitude  is  a 
valid  concept,  (2)  the  Supreme  Court  has  ex- 
panded this  concept  beyond  a  defensible  basis,  (3) 
the  Pelton  case  and  Arizona  v.  California  raise 
questions  as  to  the  validity  of  western  water  rights 
and  should  be  re-examined,  and  (4)  federal  agen- 
cies should  work  with  the  states  and  recognize 
state  cognizance  over  water  rights.  (Johnson- 
Florida) 
W72-05756 


WATER   AND  RELATED   LAND   RESOURCES 
PLANNING,  A  POLICY  STATEMENT. 

Water  Resources  Council,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  06B. 

W72-05757 


A  BILL  TO  AMEND  SECTION  8  OF  THE 
FEDERAL  WATER  POLLUTION  CONTROL 
ACT, 

Congress,      Washington,      D.C;      and      Senate, 

Washington,  D.C. 

G.  Nelson. 

Congressional  Record  Vol  117,  No  65,  p  S6257- 

6258  (daily  ed)  May  5,  1971.  2  p. 
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Descriptors:  'Grants,  "Treatment  facilities,  'Par- 
ticipating funds,  'Waste  treatment,  'Federal 
government,  Water  pollution,  Water  quality,  State 
governments,  Local  governments,  Jurisdiction, 
Legislation,  Financing,  Water  pollution  control, 
Political  aspects,  Water  quality  control.  Allot- 
ments, Waste  disposal. 
Identifiers:  'Water  Pollution  Control  Act. 

Senator  Nelson  introduced  an  amendment  to  sec- 
tion 8  of  the  Federal  Water  Pollution  Control  Act 
relating  to  federal  grants  for  treatment  works  con- 
struction. The  amendment  will  increase  federal 
funding  to  90%  of  the  costs  for  the  construction  or 
upgrading  of  municipal  waste  treatment  plants. 
Adopting  the  90-10  finance  formula  is  the  best  way 
to  accomplish  the  objective  of  protecting  the  Na- 
tion's water  resources.  Present  financial  burdens 
upon  state  and  local  governments  preclude  them 
from  effectively  coping  with  pollution,  without  in- 
creased federal  aid.  To  finance  the  program  $25 
billion  would  be  appropriated  over  the  next  five 
years.  To  achieve  the  most  effective  waste  treat- 
ment levels  possible,  the  administrator  of  the  En- 
vironmental Protection  Agency,  in  issuing  permits 
for  disposal  of  wastes  in  the  ocean,  should  require 
the  adoption  of  the  best  avilable  waste  treatment 
or  recycling  method.  (Horwitz-Florida) 
W72-05758 


WATER  QUALITY  IMPROVEMENT  ACT  OF 
1968  (A  BILL  TO  AMEND  THE  FEDERAL 
WATER  POLLUTION  CONTROL  ACT,  AS 
AMENDED,  RELATING  TO  THE  CONSTRUC- 
TION OF  WASTE  TREATMENT  WORKS,  AND 
FOR  OTHER  PURPOSES). 

Senate  BUI  No.  3206,  90th  Cong,  2d  Sess.  (1968). 
16  p. 

Descriptors:  'Boating  regulations,  'Treatment 
facilities,  'Standards,  'Federal  government, 
•Coast  Guard  regulations.  United  States,  Legisla- 
tion, Water  law.  Legal  aspects,  Administration, 
Administrative  agencies.  Economics,  Public 
health,  Jurisdiction,  Water  Quality  Act,  Waste 
disposal,  Sewage  disposal,  Environmental  sanita- 
tion. Sanitary  engineering,  Ultimate  disposal, 
Water  pollution  control. 
Identifiers:  'Marine  toilets. 

This  Bill  would  authorize  the  Secretary  of  the  In- 
terior to  promulgate  federal  performance  stan- 
dards for  marine  sanitation  devices.  Such  stan- 
dards would  be  designed  to  prevent  the  discharge 
of  untreated  or  inadequately  treated  sewage  from 
vessels.  The  Secretary  would  be  required  to  con- 
sult with  the  Commandant  of  the  Coast  Guard  and 
give  appropriate  consideration  to  available 
technology  and  economic  costs.  The  Commandant 
would  promulgate  regulations  governing  the 
design,  construction,  installation,  and  operation  of 
any  marine  sanitation  device  on  board  a  vessel. 
Exempted  from  coverage  by  such  standards  would 
be  existing  commercial  fishing  vessels,  forty-five 
feet  or  under  in  length,  and  new  or  existing  vessels 
not  equipped  with  installed  toilet  facilities.  Stan- 
dards and  regulations  may  distinguish  among 
classes,  types,  and  sizes  of  vessels.  Upon  applica- 
tion of  a  manufacturer,  the  Commandant  would 
certify  the  device  upon  a  determination  that  it  met 
appropriate  standards  and  regulations.  All  devices 
substantially  the  same  as  the  device  tested  and  cer- 
tified would  be  deemed  in  conformity  with  the 
regulations.  A  marine  sanitation  device  is  defined 
as  any  equipment  on  board  a  vessel  designed  to 
receive,  retain,  treat,  or  discharge  sewage.  (John- 
son-Florida) 
W72-05759 


A  BILL  TO  AMEND  THE  FEDERAL  WATER 
POLLUTION  CONTROL  ACT  TO  AUTHORIZE 
RESEARCH  AND  DEMONSTRATION  PRO- 
GRAMS FOR  THE  CONTROL  OF  LAKE  POL- 
LUTION AND  ACID  AND  OTHER  MINE 
WATER  DRAINAGE,  AND  TO  PREVENT  POL- 


LUTION OF  WATER  BY  OIL. 

Senate  BUI  No.  2760,  90th  Cong,  1st  Sess.  (1967). 
10  p. 

Descriptors:  'Water  pollution  control,  'Mine 
wastes,  *OU  wastes,  'Lakes,  'Research  and 
development,  Water  resources  development, 
Federal  government,  Water  poUution  sources. 
Mine  drainage,  Ships,  Structures,  Navigable 
waters,  Administrative  agencies.  Organizations, 
Contracts,  United  States,  Economic  feasibility, 
Costs,  Discharge  (Water),  Remedies,  Legal 
aspects,  Financing,  Grants. 

Identifiers:  'Water  PoUution  Control  Act,  Demon- 
stration projects. 

The  Federal  Water  PoUution  Control  Act  would  be 
amended  to  authorize  contracts  with,  or  grants  to, 
public  and  private  agencies,  organizations,  and  in- 
dividuals for  the  purpose  of  developing  and 
demonstrating  new  or  improved  methods  for 
prevention,  removal,  and  control  of  natural  or 
manmade  pollution  in  lakes  and  to  carry  out  any 
project  which  wUl  demonstrate  feasible  and  practi- 
cal techniques  of  eliminating  or  controlling  acid  or 
other  mine  water  poUution.  Criteria  for  selecting 
watershed  or  drainage  areas  are  outlined.  Federal 
participation  is  subject  to  enumerated  conditions, 
and  $15,000,000  is  initiaUy  authorized.  The  Act 
also  is  amended  to  provide  for  oU  poUution  con- 
trol. Terminology  used  in  this  section  is  defined. 
Except  for  an  emergency  imperiling  life  or  proper- 
ty, an  unavoidable  accident,  or  as  provided  by 
regulation  as  permissible,  any  discharge  of  oU  into 
navigable  waters  is  unlawful.  Civil  and  criminal 
penalties  are  provided  for  owners  and  operators  of 
vessels  or  shore  installations  violating  the  Act. 
Removal  of  discharged  oU  by  the  violator  or  by  the 
federal  government  at  the  violator's  expense  is 
provided.  Regulations  and  enforcement  methods 
are  outlined.  (Rees-Florida) 
W72-05760 


A  BILL  TO  AMEND  THE  FEDERAL  WATER 
POLLUTION  CONTROL  ACT  TO  AUTHORIZE 
RESEARCH  AND  DEMONSTRATION  PRO- 
GRAMS FOR  THE  CONTROL  OF  LAKE  POL- 
LUTION AND  ACID  AND  OTHER  MINE 
WATER  DRAINAGE,  AND  TO  PREVENT  POL- 
LUTION BY  OIL. 

House  BUI  No.  14000,  90th  Cong,  1st  Sess.  (1967). 
lOp. 

Descriptors:  'Lakes,  *OU  wastes,  'Acid  mine 
water,  'Water  poUution  control.  United  States, 
Damages,  Navigable  waters.  Watersheds,  Water 
poUution  sources.  Mine  acids.  Mine  water,  PoUu- 
tion abatement,  Administrative  agencies,  Ad- 
ministration, OU  industry,  Federal  government. 
Water  poUution,  Legislation,  Legal  aspects. 
Identifiers:  'Water  PoUution  Control  Act. 

The  biU,  amending  the  Federal  Water  PoUution 
Control  Act,  authorizes  research  and  demonstra- 
tion programs  for  the  control  of  lake  poUution  and 
acid  and  other  mine  water  drainage,  and  to  prevent 
poUution  by  oU.  It  provides  that  the  Secretary  of 
the  Interior  may  enter  into  contracts  with,  or  make 
grants  to,  public  or  private  agencies  and  in- 
dividuals for  the  development  of  new  or  improved 
methods  of  prevention,  removal,  and  control  of 
poUution,  including  the  undesirable  effects  of 
nutrients  and  vegetation.  The  Secretary  is  also 
authorized  to  make  grants  to  implement  a  project 
to  control  acid  or  other  mine  water  poUution.  Ad- 
ditionaUy,  he  is  authorized  to  enter  into  agree- 
ments with  any  state  to  carry  out  projects  which 
wUl  demonstrate  methods  for  the  control,  within  a 
watershed  or  drainage  area,  of  acids  or  other  mine 
water  poUution.  Criteria  for  the  selection  of  the 
watershed  or  drainage  area  are  enumerated. 
Federal  participation  in  such  projects  shaU  be  sub- 
ject to  certain  specified  conditions.  AdditionaUy. 
the  act  makes  unlawful  the  discharge  of  oU  into  the 
navigable  waters  or  adjoining  shorelines  of  the 
United  States.  Fine,  imprisonment,  civU  penalty. 


and  removal  damages  are  imposed  for  viola' 

(Shelnut-Florida) 

W72-05761 


CITY  OF  NEW  YORK  V.  SCHWARTZ 
STATUS  OF  RIPARIAN  RIGHTS). 

320  N.Y.S.2d  983-986  (App.  Div.  1971 ).  4  p. 

Descriptors:  'New  York,  'Riparian  r 
•Taxes,  'Assessments,  Real  property,  Ju 
decisions,  Legal  aspects,  Legislation,  Rip 
land.  Water  law. 

Plaintiff  riparian  owner  sued  defendant  tax  i 
sor  to  cancel  a  real  property  tax  assessment 
fendant  had  placed  plaintiff's  riparian  r 
acquired  seventeen  years  earlier,  on  the  tax 
Plaintiff  contended  that  riparian  rights  which 
severed  from  land  were  not  assessable  withj 
real  property  tax  law.  The  New  York  Suj 
Court,  AppeUate  Division,  held  that  riparian 
once  severed  from  land  to  which  they  were  a 
tenant  do  not  become  real  property  within 
York's  real  property  tax  law,  and  are  thereto 
assessable.  Plaintiff's  riparian  rights  were  ii 
poreal  hereditaments  and  thus  constituted 
property  interests  for  some  purposes.  How 
the  court  ruled  that  such  interests  were  not  si 
to  assessment  absent  specific  statutory  auth 
tion.  While  riparian  rights  appurtenant  to  rij 
land  are  assessable,  riparian  rights  severed 
land  are  not  land  itself  within  New  York's  st 
even  though  they  are  classified  as  interests  i 
property.  (Shelnut-Florida) 
W72-05762 


TATITM  V.  PARISH  OF  EAST  BATON  R( 
(LIABILITY  FOR  PARISH  DRAINAGE  DIT 

244So.2d913-915(Ct.  App.  La.  1971). 

Descriptors:  'Louisiana,  •Drainage  sys 
•Hazards,  'Riprap,  Erosion  control,  Accii 
Surface  drainage,  Ditches,  Drains,  Canals,  ( 
nels,  Erosion,  Diversion  structures,  Dan 
Legal  aspects.  Legislation. 

Plaintiff  parents  brought  a  wrongful  death  i 
for  their  mi.ior  son's  death  by  drowning  in  a 
fUled  hole  ir  the  bottom  of  a  dry  drainage 
owned  and  maintained  by  defendant  parish 
hole  resulted  from  erosion  as  water  from  su 
sion  drainage  pipes  emptied  into  the  ditch 
hole  could  have  been  prevented  by  placing  r 
irregular  chunks  of  concrete,  where  the 
drained  into  the  ditch.  Defendant  had  clear* 
canal  after  the  placement  of  the  drainage  i 
Plaintiffs  were  awarded  general  and  s; 
damages  by  the  trill  court  on  grounds  that  ( 
dant  had  been  negligent.  Defendant,  on  appe; 
jected  to  the  lower  court's  findings  of  constr 
notice  of  the  hole's  existence  and  that  plai 
had  not  been  contributorily  negligent  The 
of  Appeal  of  Louisian; ,  First  Circuit,  held  Ui 
fendant:  (1)  had  constructive  notice  of  the 
gerous  condition,  because  us  agents  knew  i 
absence  of  riprap;  (2)  had  negligently  alloi 
hazardous  condition,  in  the  nature  of  a  trap, 
ist;  and  (3)  should  have  known  that  children 
play  in  the  ditch  located  a  short  distance  fi 
school  path.  The  award  of  general  and  s 
damages  was  affirmed.  (Rees-Florida) 
W72-05763 


DICKIE  V.  WOOD-HOPKINS  CONTRAC 
CO.  (LIABILITY  OF  BULKHEAD  OWNER 
FAILURE  TO  PROMDE  WARNING  LIGH1 

245  So.2d  663  (Ct.  App.  Fla.  1971). 

Descriptors:  'Florida.  'Bulkheads.  'Chai 
•Boats,  Safety,  Warning  systems.  Navig 
Lighting,  Legal  aspects.  Judicial  decisions. 

Plaintiff  vessel  operator  sought  to  It 
damages  for  personal  injuries  from  defe 
bulkhead  owner.  The  bulkhead  was  on  the 
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ide  of  the  federal  bulkhead  line  and  had  been  ap- 
roved  by  the  Trustees  of  the  Florida  Internal  Im- 
rovement  Fund,  United  States  Army  Corps  of 
:ngineers,  and  the  City  of  Jacksonville.  The  ap- 
roved  plans  did  not  require  any  lighting  or  warn- 
ig  devices  on  the  bulkhead.  While  plaintiff  was 
perating  his  boat  at  night,  outside  the  marked  and 
ghted  channel,  he  collided  with  defendant's  bulk- 
ead.  Plaintiff  contended  that  defendant 
egligently  failed  to  place  lights  and  warning 
evices  on  the  bulkhead.  At  trial,  the  court 
:ndered  summary  judgment  for  defendant,  hold- 
ig  that  defendant  violated  no  duty  owed  to  plain- 
ff.  Plaintiff  appealed  this  holding.  The  Florida 
irst  District  Court  of  Appeal  affirmed  the  trial 
jurt's  judgment  in  favor  of  defendant.  (Hart- 
lorida) 
'72-05764 


ILVER  BLUE  LAKE  APTS,  INC.  V.  SILVER 
LUE  LAKE  HOME-OWNERS  ASS'N.  (VALIDI- 
V  OF  RESTRICTION  ON  USE  OF  LAKE 
GAINST  LITTORAL  OWNERS  NOT  PRIVY 
0  RESTRICTION). 
15  So.2d  609-618  (Fla.  1971).  10  p. 

escriptors:  'Florida,  *Lakes,  'Contracts,  'Land 
mire,    Non-navigable    waters,    Real    property, 
elative  rights,  Remedies,  Recreation, 
entifiers:      'Equitable     servitude,      Injunction 
tohibitory). 

aintiff  home  owners'  association  sought  to  en- 
in  defendant  apartment  corporation  from  using 
e  nonnavigable,  artificial  lake  upon  which  their 
spective  properties  abutted.  Defendant's  apart- 
ents  were  on  a  pie-shaped  tract,  and  only  a  small 
irtion  of  it  abutted  on  the  lake.  Plaintiff  had 
eviously  prevented  rezoning  of  defendant's  tract 
r  commercial  purposes.  The  common  grantor 
mveyed  the  lake  bed  to  plaintiff  with  a  clause 
striding  use  of  the  lake  to  members  of  the  as- 
ciation,  in  consideration  of  plaintiffs'  agreement 
it  to  resist  subsequent  rezoning  of  the  tract  later 
nveyed  to  defendant.  Defendant  knew  of  the 
striction,  but  did  not  take  subject  to  it.  When  de- 
ndant's  tenants  used  the  lake,  plaintiff  brought 
is  action.  Defendant  contended  it  was  not  bound 
the  restriction  because:  (1)  its  deed  was  not 
bject  to  the  restriction,  (2)  it  owned  a  portion  of 
t  lake;  and  (3)  it  was  not  privy  to  the  restrictive 
ed.  The  Florida  supreme  court,  however,  held 
at  the  restriction  created  an  equitable  servitude, 
d  defendant  was  bound  because  of  its  actual 
tice  of  the  restriction  and  especially  because  de- 
ndant  received  the  benefit  of  the  rezoning.  The 
unction  against  defendant  was  affirmed.  (Hart- 
orida) 
72-05765 


(OLE  V.  GUSTE  (LIABILITY  FOR  OB- 
RUCTING  SURFACE  DRAINAGE). 

6So.2d  353-361  (Ct.  App.  La.  1971).  9  p. 

iscriptors:  'Louisiana,  'Repulsion  (Legal 
pects),  'Surface  runoff,  'Levees,  Surface 
iter.  Drainage,  Ditches,  Lumber,  Damages, 
Joding,  Flood  damages,  Legal  aspects,  Judicial 
cisions,  Eastments,  Relative  rights.  Real  pro- 
rty,  Land  tenure. 
:ntifiers:  Injunction  (Mandatory). 

lintiff  landowners  brought  an  action  to  enforce 
linage  servitude  over  defendant  landowners' 
)perty.  Plaintiffs  also  sought  to  recover 
mages  for  injury  to  their  lands  and  timber 
Jsed  by  the  obstruction  of  surface  water  flow, 
untiffs'  and  defendants'  properties  were  con- 
uous,  and  a  drainage  canal  passed  across  them, 
fendants  constructed  a  levee  across  their  land 
&  the  canal.  Subsequently,  surface  water  backed 
onto  plaintiffs'  land.  Plaintiffs  claimed  drainage 
vitude.  Defendants  denied  that  plaintiffs'  land 
s  'above'  their  land,  and  also  denied  that  any 
struction  or  damage  had  occurred.  By  statute,  a 
"nage  servitude  existed  only  if  plaintiffs'  lands 


were  higher  and  water  drained  naturally  from  it 
across  defendants'  land.  The  Louisiana  Court  of 
Appeal  held  that  plaintiffs  had  established  meeting 
these  conditions  by  a  preponderance  of  the 
evidence.  Therefore,  the  court  ruled  that  plaintiffs 
held  a  drainage  servitude.  Injunctions  issued  by 
the  trial  court,  compelling  defendants  to  restore 
the  drainage,  were  affirmed,  as  were  damages 
awarded  for  plaintiffs'  lost  timber.  Defendants'  as- 
sertion that  plaintiffs  had  tortiously  broken  defen- 
dants' levee,  and  should  therefore  be  denied 
equitable  relief,  was  rejected  by  the  court.  (Hart- 
Florida) 
W72-05766 


UNTTED  STATES  V.  ANCHORAGE,  ALASKA 
(OWNERSHIP  OF  SUBMERGED  LANDS 
RESERVED  BY  THE  UNITED  STATES). 

437  F.2d  1081-1085  (9th  Cir.  1971).  5  p. 

Descriptors:  'Alaska,  'United  States,  'Sub- 
merged Lands  Act,  'Ownership  of  beds,  Beds 
under  water.  Cities,  State  governments,  Legisla- 
tion, Railroads,  Federal  government.  Land  tenure, 
Real  property,  Beds,  Tidelands. 

Plaintiff  United  States  brought  action  to  quiet  title 
to  certain  tidelands  and  submerged  lands  which 
defendant  municipality  alleged  that  it  owned.  Be- 
fore Alaska  was  admitted  as  a  state,  plaintiff  con- 
structed a  railroad  connecting  the  Pacific  harbor  at 
Anchorage  to  interior  navigable  waters.  The  Con- 
gressional Act  creating  the  railroad  authorized 
plaintiff  to  reserve  lands  as  a  necessary  adjunct  to 
the  railroad.  President  Wilson  reserved,  pursuant 
to  the  Act's  authority,  submerged  lands  including 
the  mouth  of  Ship  Creek  for  the  Alaska  Railroad 
Terminal  Reserve.  Upon  admission  to  the  Union, 
however,  Alaska  claimed  all  tidelands  and  sub- 
merged lands  within  its  boundaries.  The  disputed 
lands  underlying  Ship  Creek  and  other  previously 
submerged  lands  filled  by  the  Alaska  Railroad 
were  conveyed  to  defendant  municipality.  Plaintiff 
contended  it  owned  the  disputed  lands  via  the  pre- 
sidential reservation  and  the  Submerged  Lands 
Act.  Conversely,  defendant  contended  the  lands 
passed  to  Alaska  on  admission  as  a  state.  The 
United  States  Ninth  Circuit  Court  of  Appeals  held 
that  the  lands  were  reserved  to  the  United  States 
by  executive  order,  and  that  Alaska's  admission 
did  not  alter  the  ownership  of  the  United  States. 
W72-05767 


LOUISIANA  STATE  RICE  MILLING  CO,  INC. 
V.  GAGE  (LIABILITY  FOR  FAILURE  TO  PER- 
FORM IRRIGATION  CONTRACT). 

7  La.  App.  66-68(1927). 

Descriptors:  'Louisiana,  'Rice,  'Contracts,  'Ir- 
rigation, Legal  aspects,  Judicial  decisions,  Saline 
water,  Impaired  water  quality,  Remedies,  Agricul- 
ture. 

Plaintiff  rice  milling  company  sued  defendant  rice 
grower  for  breach  of  a  written  irrigation  contract. 
Plaintiff  had  agreed  to  furnish  adequate  pure  water 
to  irrigate  defendant's  rice  crop,  in  return  for  a 
one-fifth  share.  When  defendant  refused  to  give 
up  the  one-fifth  share,  plaintiff  had  it  sequestered. 
Defendant  asserted  that  plaintiff  had  not  properly 
performed,  because  its  water  supply  became  salty 
and  could  not  be  used.  After  demands  from  defen- 
dant for  plaintiff  to  furnish  pure  water,  plaintiff 
admitted  its  inability  to  perform.  Hence,  defen- 
dant was  forced  to  obtain  water  elsewhere  after 
plaintiff's  water  had  been  used  for  one  irrigation. 
Plaintiff  sought  to  recover  a  ratable  portion  of  the 
crop  based  upon  the  amount  of  water  furnished. 
The  Louisiana  court  of  appeals,  however,  found 
the  contract  inseverable  and  held  that  plaintiff 
could  not  recover.  Accordingly,  the  writ  of 
sequestration  was  dissolved.  (Hart-Florida) 
W72-05768 


LOUISIANA  STATE  RICE  MILLING  CO,  INC. 
V.  BAKER  (LIABILITY  FOR  FAILURE  TO  PER- 
FORM IRRIGATION  CONTRACT). 

5  La.  App.  751-753(1927). 

Descriptors:  'Louisiana,  'Contracts,  'Irrigation, 
'Impaired  water  quality,  Rice,  Legal  aspects,  Ju- 
dicial decisions,  Saline  water,  Water  pollution 
sources,  Agriculture,  Water  quality,  Remedies. 

Plaintiff  rice  milling  company  sued  defendant  rice 
grower  for  breach  of  contract.  Plaintiff  had  agreed 
to  furnish  adequate  pure  water  to  irrigate  defen- 
dant's rice  crop,  in  return  for  a  one-fifth  share  of 
the  crop.  When  defendant  refused  to  give  up  the 
one-fifth  share,  plaintiff  had  that  amount 
sequestered.  Defendant  asserted  that  plaintiff  had 
not  properly  performed,  because  plaintiff's  water 
became  salty  and  could  only  be  used  for  one  irriga- 
tion. Defendant  was  forced  to  purchase  water  el- 
sewhere to  save  his  crop.  Nevertheless,  plaintiff 
demanded  a  one-fifth  share,  but  offered  to  pay 
one-fifth  of  defendant's  costs  of  obtaining  water 
elsewhere.  Because  plaintiff  had  abandoned  the 
crop,  the  Louisiana  court  of  appeals  held  that  it 
was  not  entitled  to  a  share  of  the  crop.  Defen- 
dant's counterclaim  for  damages  for  plaintiff's 
failure  to  furnish  the  water  was  held  to  be  based 
upon  a  fortuitous  event,  for  which  plaintiff  was 
not  liable.  (Hart-Florida) 
W72-05769 


CHANDLER  V.  SCOGIN  (INJUNCTION  TO 
PREVENT  OBSTRUCTION  TO  NATURAL 
DRAINAGE). 

5  La.  App.  484-488  (1926). 

Descriptors:  'Louisiana,  'Drainage,  'Agriculture, 
'Surface  runoff,  'Terracing,  Easements,  Water 
injury,  Water  law,  Judicial  decisions,  Legal 
aspects,  Surface  water. 

Plaintiff  landowner  sought  an  injunction  against, 
and  damages  from,  defendant  lower  landowner, 
because  defendant's  terraces  obstructed  plaintiff's 
drainage.  Defendant's  terraces  were  constructed 
for  agricultural  purposes.  Plaintiff  did  not  allege 
that  the  obstruction  of  natural  drainage  caused  him 
injury,  but  only  that  he  had  a  right  to  natural 
drainage.  The  Louisiana  court  of  appeals  stated 
that  when  improvements  are  for  agricultural  pur- 
poses, they  will  not  be  destroyed  unless  they  cause 
injury.  Because  the  conflicting  evidence  failed  to 
establish  an  injury  to  plaintiff,  the  court  held  that 
plaintiff  was  entitled  to  neither  an  injunction  nor 
damages.  (Hart-Florida) 
W72-05770 


DOUCET  V.  WILFERT  (LIABILITY  OF  CON- 
TRACTOR FOR  FAILURE  TO  PERFORM  CON- 
TRACT TO  IRRIGATE). 

4  La.  App.  293-295(1926). 

Descriptors:  'Louisiana,  'Rice,  'Irrigation,  'Con- 
tracts, Farms,  Profit,  Legal  aspects.  Judicial  deci- 
sions, Remedies,  Damages. 

Plaintiff  rice  grower  sued  defendant  water  supplier 
for  lost  profits  from  breach  of  contract.  Defendant 
had  agreed  to  irrigate  plaintiff's  rice  in  return  for 
one-quarter  of  the  crop.  Defendant  later  refused  to 
perform,  claiming  irrigation  was  unjustifiably  ex- 
pensive. Defendant  admitted  failure  to  perform, 
but  objected  to  the  lower  court's  judgment 
because  plaintiff  failed  to  allege  default.  The  Loui- 
siana court  of  appeals  held  that  plaintiff's  allega- 
tion that  defendant  failed  to  furnish  water  was  suf- 
ficient. Furthermore,  the  court  held  the  evidence 
justified  the  trial  court  finding  that  plaintiff's  field 
would  have  produced  seven  sacks  per  acre  if  de- 
fendant had  performed  his  contractual  duties.  De- 
fendant also  contended  that  plaintiff  could  not 
recover  because  the  damages  claimed  were  too 
remote  and  uncertain.  This  contention  was  re- 
jected because  the  rice  was  already  planted  and 
production  was  sufficiently  certain.  (Hart-Florida) 
W72-05771 
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COLLIER  V.  CITY  OF  MEMPHIS  (MUNICIPAL 
LIABILITY  FOR  DRAINING  SWIMMING  POOL 
INTO  NATURAL  DITCH). 

4  Tenn.App.  322-335  (1927). 

Descriptors:  'Tennessee,  *Drainage,  'Ditches, 
•Public  health,  "Local  governments,  Water  pollu- 
tion, Mosquitoes,  Swimming,  Recreation, 
Sewage,  Legal  aspects,  Judicial  decisions,  Water 
pollution  effects.  Remedies,  Damages. 
Identifiers:  "Nuisance,  Injunctions  (Prohibitory). 

Plaintiff  landowners  sought  an  injunction  against 
defendant  city  and  damages  resulting  from  the 
drainage  of  a  municipal  swimming  pool.  Defendant 
erected  a  swimming  pool  which  drained  into  a 
natural  drainage  ditch  traversing  plantiffs'  land. 
Plaintiffs  alleged  that  the  pool  water  was  polluted 
and  that  the  stagnant  water  in  the  ditch,  a  breeding 
place  for  mosquitoes,  created  a  nuisance.  Plain- 
tiffs were  denied  relief  by  the  trial  court.  The  jury 
found  that  the  ditch  had  existed  in  its  present  state 
for  some  40  years,  the  water  was  not  polluted,  and 
that  the  water  did  not  injure  either  plaintiffs'  land 
or  public  health.  On  appeal,  plaintiffs  urged  that 
the  verdict  for  defendant  was  erroneous.  After 
noting  that  a  city  cannot  maintain  a  nuisance  in  ex- 
ercising its  governmental  power,  the  appellate 
court  refused  to  grant  an  injunction  against  defen- 
dant, because  plaintiffs  had  failed  to  show  poten- 
tial irreparable  injury  from  the  alleged  trespass. 
Moreover,  since  the  jury  found  that  the  pool  water 
was  not  polluted  or  injurious  to  public  health,  the 
court  held  that  the  lower  court  properly  refused  to 
grant  an  injunction.  The  injunction  granted  defen- 
dant, to  prevent  plaintiffs  from  obstructing  the 
drainage  ditch,  was  upheld.  (Hart-Florida) 
W72-05772 


TALLEY  V.  BAKER  (LIABILITY  FOR  OB- 
STRUCTING DRAINAGE  DITCH). 

3  Tenn.App.  321-325(1926). 

Descriptors:  "Tennessee,  "Ditches,  "Obstruction 
to  flow,  "Riddance  (Legal  aspects).  Bridges, 
Farms,  Bridge  failure,  Rain,  Natural  flow  doc- 
trine, Easements,  Relative  rights.  Legal  aspects. 
Judicial  decisions.  Drainage,  Drainage  engineer- 
ing. 

Plaintiff  farmowners  sought  damages  and  an  in- 
junction against  defendant  adjacent  farmowners 
to  compel  removal  of  an  obstruction  in  a  ditch 
which  drained  the  farms.  Forty  years  previously, 
local  farmers  had  dug  the  ditch  in  concert  and  con- 
structed a  bridge  over  it  on  defendants'  land.  Dur- 
ing heavy  rains,  the  bridge  was  washed  out.  In 
rebuilding  the  bridge,  the  sill  of  the  old  bridge  was 
left  in  the  ditch,  causing  it  to  fill  with  silt.  The  ditch 
subsequently  overflowed  and  flooded  plaintiffs' 
land.  The  sill  was  removed  by  defendants  during 
the  litigation.  The  Tennessee  court  of  appeal  ob- 
served that  plaintiff  had  a  drainage  easement 
across  defendants'  land,  and  defendant  could  not 
obstruct  the  ditch.  Accordingly,  the  court  awarded 
damages  to  plaintiffs  in  the  amount  of  the  diminu- 
tion of  rental  value  of  the  acreage  rendered  unusa- 
ble by  flood  damage.  (Hart-Florida) 
W72-05773 


POWERS  OF  LAKE  AUTHORITIES. 

Public  Act  No.  416,  Connecticut  Legislative  Ser- 
vice, p  430  (1969).  1  p. 

Descriptors:  "Connecticut,  "Lakes,  "Local 
governments,  "Water  quality  control,  Algae, 
Aquatic  weeds,  Administration,  Supervisory  con- 
trol (Power),  Administrative  agencies. 

By  amendment  to  Connecticut  statues,  legislatures 
of  local  governments  are  authorized  to  grant  lake 
authorities  power  to  control  and  abate  algae  and 
aquatic  weeds,  in  cooperation  with  the  State 
Water  Resources  Commission,  and  study  water 
management  for  recommendations  to  local 
governments.  Lake  authorities  shall  have  no  ju- 
risdiction in  matters  subject  to  regulation  by  the 


Connecticut  Board  of  Fisheries  and  Game.  (Hart- 
Florida) 
W72-05774 


A  BILL  TO  PROMOTE  THE  PRESERVATION, 
FOR  THE  PUBLIC  USE  AND  BENEFIT,  OF 
CERTAIN  PORTIONS  OF  THE  SHORELINE 
AREAS  OF  THE  UNITED  STATES. 

Senate  Bill  98, 89th  Cong,  1  st  Sess.  ( 1965).  6  p. 

Descriptors:  "National  recreation  areas,  "National 
seashores,  "Recreation  facilities,  "Coasts, 
"Financing,  Cost  sharing,  National  forests, 
Legislation,  Federal  project  policy.  National 
lakeshores,  Scenery,  Seashores,  Shores,  Beaches, 
State  governments,  Federal  government.  Shore 
protection.  Parks,  Recreation,  Aesthetics,  Natural 
resources.  Project  planning.  Public  benefits, 
United  States. 

Actions  aimed  at  establishing  national  shoreline 
recreation  areas  and  federal  assistance  for  state- 
administered  shoreline  recreation  areas  are 
authorized  in  this  bill.  The  Secretary  of  the  Interi- 
or is  directed  to  investigate  what  actions  are 
required  to  preserve  the  following  shoreline  areas: 
(1)  Cumberland  Island,  Georgia,  (2)  Huron  Moun- 
tains, Michigan;  (3)  Channel  Islands,  California; 
(4)  Fire  Island,  New  York;  (5)  Cape  Flattery, 
Washington;  (6)  Leadbetter  Point,  Washington;  (7) 
Mosquito  Lagoon,  Florida;  (8)  Pigeon  Point,  Min- 
nesota; (9)  Popham-Saint  John,  Maine;  (10)  Par- 
ramoure  Island,  Virginia;  (11)  Great  Salt  Lake, 
Utah;  (12)  Lake  Tahoe,  Nevada-California;  (13) 
Smith  Island,  North  Carolina;  and  (14)  the  shores 
of  Hawaii.  Within  two  years  findings  shall  be  sub- 
mitted to  Congress  as  to:  (1)  actions  needed  to 
preserve  such  areas;  (2)  acquisition  and  develop- 
ment costs;  (3)  land  procurable  through  donation; 
(4)  recreational  suitability;  and  (5)  scenic,  scien- 
tific, historic,  and  recreational  values.  To  assist 
state  acquisition  and  preservation,  the  Secretary 
may  pay  one-half  the  purchase  price  of  state-ad- 
ministered shoreline  recreation  areas.  The  Secre- 
tary of  Agriculture  shall  investigate  the  suitability 
of  national  forest  lands  as  shoreline  recreation 
areas.  (Earl-Florida) 
W72-05775 


WATER  RIGHTS  ACT  OF  1965  (A  BILL  TO 
CLARIFY  THE  RELATIONSHIP  OF  IN- 
TERESTS OF  THE  UNITED  STATES  AND  OF 
THE  STATES  IN  THE  USE  OF  THE  WATERS 
OF  CERTAIN  STREAMS). 
Senate  BUI  1636,  89th  Cong,  1st  Sess.  (1965).  5  p. 

Descriptors:  "Federal-state  water  rights  conflicts, 
"State  jurisdictions,  "Federal  jurisdiction,  "Public 
lands.  Water  rights.  United  States,  Condemnation, 
State  governments,  Legislation,  Riparian  rights. 
Appropriation,  Preferences  (Water  rights), 
Prescriptive  rights.  Prior  appropriation.  Compet- 
ing uses.  Land  tenure,  Water  law,  Eminent 
domain.  Legal  aspects.  Contracts. 

Under  the  provisions  of  this  Bill,  withdrawal  or 
reservation  of  United  States  lands  shall  not  affect 
any  water  rights  acquired  pursuant  to  state  law  be- 
fore or  after  such  withdrawal,  unless  the 
withdrawal  antedates  the  conflicting  state  right. 
Water  rights  asserted  by  the  United  States  shall  be 
equal  to  water  rights  asserted  by  parties  other  than 
the  United  States.  Just  compensation  will  be  af- 
forded for  vested  rights  taken  by  the  United 
States.  Vested  rights  include  appropriative  rights, 
riparian  rights,  and  prescriptive  rights.  The  United 
States  is  obligated  to  begin  condemnation 
proceedings  if  agreement  as  to  compensation  can- 
not be  reached.  No  statute  of  limitation  shall  run 
against  suit  by  the  injured  party  if  the  United 
States  fails  to  bring  a  condemnation  suit.  Injunc- 
tions, however,  are  not  authorized.  (Hart-Florida) 
W72-05776 


ARNN  V.  BOROUGH  OF  NORTH  VALE  (M 
NICD7AL  LIABJXJTY  FOR  INADEQUA' 
STORM  DRAIN  CONSTRUCTION). 

143  A.  437-438 (Ct.  Err.  and  App.  N.J.  1928). 

Descriptors:  "New  Jersey,  "Storm  drains,  "Sto 
runoff,  "Flood  damage,  "Adjudication  procedu 
Surface  drainage,  Cities,  Storms,  Rain  water,  S 
face  water.  Surface  runoff,  Judicial  decisioi 
Legal  aspects.  Floods,  Sewers,  Cloudburs 
Local  governments,  Remedies. 

Plaintiff  property  owner  sued  defendant  n 
nicipality  for  surface  water  damage  to  his  prop 
ty.  Plaintiff  contended  that  defendant  had 
stalled,  in  a  street  bordering  plaintiff's  property 
storm  drain  of  insufficient  capacity  to  handle  s 
face  water  runoff  from  rainstorms.  At  tr 
evidence  showed  similar  damage  to  other  prope 
bordering  plaintiff's  street.  The  Court  of  Err 
and  Appeals  of  New  Jersey  held  the  neglig 
breach  of  municipali ties'  public  duty  to  ins 
adequate  storm  drains  is  a  public  wrong  wh 
must  be  remedied  by  indictment.  The  nons 
granted  by  the  lower  court  was  affirmed 
grounds  that  defendant's  breach  could  not  fc 
the  basis  for  a  civil  action  by  plaintiff.  (Mads 
Florida) 
W72-05777 


BOROUGH  OF  CHATHAM  V.  BOARD  OF  C( 
SERVATION  AND  DEVELOPMENT  (APPLK 
TION  FOR  ADDITIONAL  WATER  SUPPLY). 

147  A.  720-721  (N.J.  1929). 

Descriptors:  "New  Jersey,  "Administrative  ag 
cies,  "Water  supply,  "Adjudication  procedi 
"Water  sources.  Legislation,  Judicial  decisic 
Legal  aspects.  Rivers,  Wells,  Cities,  Watercoui 
(Legal),  Plans,  Maps,  Competing  uses,  Munici 
water,  Groundwater,  Water  demand. 

Plaintiff  borough  sought  to  overturn  defend 
board  of  conservation  and  development's  or 
granting  a  municipality  permission  to  obtain  at 
tional  water  supplies  within  the  borough.  Plain 
contended  defendant's  order  failed  to  meet  su 
tory  requirements  relating  to  administrai 
procedures.  Plaintiff  further  asserted  that  del 
dant's  approval  was  not  supported  by 
evidence.  The  Supreme  Court  of  New  Jersey  t 
that  a  municipality's  application  for  additic 
water  supplies  need  only  state  estimates  of 
quantity  of  water  obtained  from  undergro 
sources.  The  court  affirmed  defendant's  on 
ruling  that  reasonableness,  legality,  and  forrr 
defendant's  proceedings  were  the  only  pre 
questions  for  review.  Questions  concerning  ne< 
sity  of  the  use  and  injuries  to  other  interests  w 
deemed  improper  for  review.  (Duss-Florida) 
W72-05778 


CITY  OF  DOTHAN  V.  THOMLEY  (LIABIL) 
FOR  DIVERSION  OF  SURFACE  Rt'NOFF). 

127  So.  193-194  (Ala  1930). 

Descriptors:  "Alabama,  "Cities.  "Surface  run 
"Assessments,  Taxes  evaluation,  Value.  Adj 
cation  procedure,  Surface  waters.  Roads,  Dra 
Drainage,  Local  governments.  Remedies. 

Defendant  property  owner  appealed  a  sp< 
benefit  assessment  levied  by  plaintiff  city  for  | 
ing  streets  and  building  curbs  and  gutters.  The 
sessment  was  directly  proportional  to  the 
creased  property  values  resulting  from  unpr< 
ments.  Defendant  contended  the  value  of  his  | 
perty  had  not  been  increased,  but  ra 
diminished,  because  the  improvements  dive 
the  natural  flow  of  surface  water  causingai 
creased  volume  of  it  to  flow  onto  defendant's  L 
Plaintiff  contended  a  jury  instruction  that  de 
dant  was  not  entitled  to  damages  if  the  const 
tion  did  not  alter  the  natural  flow  of  sur: 
waters,  was  erroneous.  The  Supreme  Cour 
Alabama  observed  that  a  municipality  is  not  li 
for  injury  from  surface  waters  unless  it  divert! 
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latural  flow  of  such  waters.  The  court,  however, 
ustained    the   charge    and   affirmed   the    lower 
:ourt's  decision  for  defendant  property  owner. 
Hart-Florida) 
V72-05779 


IROCKETT  V.  CITY  OF  SHREVEPORT 
LACHES  PREVENTS  LANDOWNER  FROM 
ENJOINING  CITY  FROM  BUILDING  A  RESER- 
VOIR). 

06  So.  710-711  (La  1926). 

)escriptors:  'Louisiana,  *Reservoirs,  'Cities, 
Flooding,  'Adjudication  procedure,  Dams,  Flood 
amages.  Legal  aspects,  Judicial  decisions,  Local 
overnments. 

laintif  f  littoral  landowner  sought  to  enjoin  defen- 
ant  municipality  from  establishing  a  reservoir  by 
amming  a  lake.  Through  legislation,  defendant 
cquired  title  to  the  bed  of  the  lake.  Defendant 
len  began  clearing  the  old  lake  bed  including  the 
mds  which  plaintiff  claimed,  and  damming  the 
ike  to  create  a  reservoir.  Bonds  were  issued  to 
jnd  the  work.  Plaintiff  commenced  the  action  two 
ears  after  the  work  began.  The  Louisiana 
upreme  Court  held  that  plaintiff  was  barred  by 
iches  from  obtaining  an  equitable  injunction, 
levertheless,  the  court  noted  that  plaintiff  might 
ill  seek  damages,  in  an  action  at  law,  for  the 
ooding  of  her  lands.  (Hart-Florida) 
^72-05780 


ABRE  V.  BD.  OF  COMM'RS.  OF  ORLEANS 
EVEE  DIST.  (LIABILITY  OF  LEVEE  DIS- 
RICT  FOR  FLOOD  DAMAGE  FROM  INTEN- 
IONAL  BREAKING  OF  LEVEE). 

70  La.  210,  127  So.  603-604  (1930). 

escriptors:    'Louisiana,    'Levees,    'Flooding, 
Flood  damage,  Dams,  Eminent  domain,  Compen- 
ilion.  Profit,  Fish,  Damages,  Local  governments, 
late  governments,  Relative  rights, 
lentifiers:  'Constitutionality. 

laintiff  fish  broker  sought  to  recover  damages 
om  defendant  levee  district  board  of  commis- 
oners  for  loss  of  profits  when  defendant  con- 
ructed  an  artificial  crevasse  in  the  levee  protect- 
g  the  island  where  plaintiff  conducted  his  busi- 
:ss.  Plaintiff  contended  defendant's  actions 
suited  in  an  unconstitutional  taking  without  com- 
:nsauon.  Another  Louisiana  constitutional  provi- 
on,  however,  authorized  the  expropriation  of 
operty  without  reparation.  The  Supreme  Court 

Louisiana  held  defendant  not  liable  to  plaintiff 
r  damages  because  there  would  be  no  obligation 

make  reparation  if  the  state  had  acted  under  its 
>werof  expropriation.  (Hart-Florida) 
72-05781 


rATE  EX  REL.  NORWOOD  V.  RUST  LAND 
VD  LUMBER  CO.  (TITLE  TO  ISLANDS  IN 
ISSISSIPPI  RIVER). 

F.2d  555-557  (E.D.  Ark  1931). 

:scriptors:  'Mississippi  River,  'Islands,  'Accre- 
>n  (Legal  aspects),  'Land  tenure,  Real  property, 
>undary  disputes,  State  governments,  Adminis- 
itive  agencies,  Administrative  decisions,  Chan- 
Is,  Rivers,  Navigable  rivers.  Relative  rights, 
:gislauon.  Judicial  decisions. 

aintiff  state  brought  action  to  quiet  title  to  Mis- 
isippi  River.  Defendant  lumber  company 
»imed  title  under  the  Islands  Act,  through  which 
aintiff  had  conveyed  the  islands  to  defendant, 
aintiff  contended  that  the  Islands  Act  was 
pealed  and  that,  therefore,  its  conveyance  was 
tra  vires.  However,  the  court  noted  that  the  Ar- 
nsas  supreme  court  had  held  that  the  Islands  Act 
»s  in  force.  It  was  found  that  the  disputed  lands 
sre  either  islands  or  accretions  to  defendant's 
rcd  on  the  shore.  Since  the  Islands  Act  gave  the 
He  commissioner  discretion  to  determine  if  the 


lands  were  islands,  his  determination  that  the 
lands  were  islands  and  the  conveyance  to  defen- 
dant was  held  conclusive  against  plaintiff.  Plain- 
tiff's contention  that  the  islands  were  formed  in 
the  bed  of  a  lake  was  rejected  because  evidence 
established  that  the  islands  were  formed  in  a 
navigable  stream.  (Hart-Florida) 
W72-05782 


WILLIAMSON  V.  CHICAGO  MILL  AND 
LUMBER  CO.  (TITLE  TO  ISLANDS  IN  MISSIS- 
SIPPI RIVER). 

51  F.2d  551-552  (E.D.  Ark  1931). 

Descriptors:  'Mississippi  River,  'Islands,  'Accre- 
tion (Legal  aspects),  'Land  tenure,  Real  property, 
Channels,  Boundaries  (Property),  Boundary 
disputes,  Legal  aspects,  Judicial  decisions. 
Navigable  rivers,  Rivers,  Taxes. 

Plaintiff  islandowner  sued  to  quiet  title  to  two 
islands  in  the  Mississippi  River.  Defendant  owned 
land  on  the  shore  and  claimed  the  islands  through 
accretion.  Defendant  also  contended  that  he  had 
acquired  title  by  paying  taxes  on  the  islands.  Plain- 
tiff claimed  title  by  conveyance  from  the  state. 
The  court  found  that  the  disputed  lands  were  not 
accretions  to  defendant's  land.  Since  the  islands 
therefore  belonged  to  the  state,  the  county  was 
without  authority  to  place  them  on  the  tax  records. 
Therefore,  the  court  held  that  defendant  had  not 
acquired  title  by  paying  taxes.  (Hart-Florida) 
W72-05783 


MILLER  V.  MILLER  (PROPERTY  RIGHTS  IN 
FISHING,  BOATING,  AND  BATHING 
PRIVILEGES). 

179  A.  248-251  (Pa  1935). 

Descriptors:  'Pennsylvania,  'Swimming,  'Fish- 
ing, 'Boating,  'Prescriptive  rights,  Lakes,  Dams, 
Backwater,  Judicial  decisions,  Legal  aspects, 
Recreation,  Recreate n  demand. 

In  a  suit  for  an  accounting  of  partnership  assets, 
the  Pennsylvania  superior  court  stated  that  since 
fishing  and  boating  rights  derived  from  corporeal 
rights,  they  were  incorporeal  hereditaments.  The 
court  ruled  that  title  to  an  incorporeal  right,  such 
as  fishing,  boating,  and  bathing  privileges,  can  not 
be  acquired  by  prescription.  (Hart-Florida) 
W72-05784 


ROCHESTER  V.  BARNEY  (APPORTIONMENT 
OF  SUBMERGED  LANDS). 

169  A.  45-48  (Conn  1933). 

Descriptors:  'Connecticut,  'Ownership  of  beds, 
'Riparian  rights,  'Shores,  Beds,  Beds  under 
water,  Riparian  land.  Boundaries  (Property), 
Boundary  disputes,  Land  tenure,  Real  property, 
Intertidal  areas,  Mud  flats,  High  water  mark.  Low 
water  mark,  Docks,  Judicial  decisions,  Legal 
aspects. 

Plaintiff  riparian  landowner  sought  to  determine 
the  respective  riparian  rights  of  himself  and  defen- 
dant riparian  landowner.  Plaintiff  owned  two  lots 
on  the  inside  of  a  cove,  contiguous  to  a  peninsula 
at  the  cove  entrance  owned  by  defendant.  Defen- 
dant attempted  to  fill  in  behind  a  line  between  the 
end  of  his  peninsula  and  the  mutual  boundary  with 
plaintiff.  Defendant  objected  to  the  trial  court's 
apportionment  of  the  submerged  lands,  contend- 
ing that  it  was  disproportionate  to  their  respective 
shorelines.  The  court  noted  that:  (1)  a  riparian 
owner  has  wharfing  rights  and  right  of  access  to 
navigable  waters  distinct  from  public  right  of  ac- 
cess, but  a  riparian  cannot  obstruct  navigation;  (2) 
riparian  rights  must  be  exercised  with  regard  for 
corresponding  rights;  (3)  submerged  lands  should 
be  apportioned  proportionately  to  the  shoreline; 
(4)  the  extended  boundaries  of  a  straight  shoreline 
must  be  parallel;  (5)  the  extended  boundaries  of  a 
convex  shoreline  diverge  from  the  shore;  and  (6) 
the  boundaries  of  a  concave  shoreline  converge 


from  it.  Observing  that  no  rule  was  applicable  to 
all  situations,  the  court  determined  that  the  lower 
court's  apportionment  deprived  defendant  of 
riparian  access  from  one  side  of  his  peninsula.  The 
lower  decision  was,  therefore,  reversed.  (Hart- 
Florida) 
W72-05785 


LEAKY  LEGISLATION:  AN  ANTIPOLLUTION 
PLAN  CONTAINS  A  BIG  LOOPHOLE  FAVOR- 
ING OIL  COMPANIES, 

Wall  Street  Journal,  New  York. 

J.  Pierson. 

Wall  Street  Journal,  January  7,  1972,  p  1 ,  col.  6. 

Descriptors:  'Groundwater,  'Injection  wells, 
'Water  pollution  control,  'Political  constraints. 
Oil  wastes,  Brine  disposal,  Legal  aspects,  Federal 
government,  State  governments,  Legislation,  Per- 
mits, Inspection,  Regulation,  Water  utilization, 
Water  Quality  Act,  Water  sources,  Oil  industry, 
Secondary  recovery  (Oil),  Water  pollution 
sources,  Oil  wells,  Waste  disposal,  Self-purifica- 
tion. 
Identifiers:  'Water  Pollution  Control  Act. 

Pending  amendments  to  the  Federal  Water  Pollu- 
tion Control  Act,  which  are  expected  to  be  ap- 
proved, would  exempt  materials  injected  into  cer- 
tain oil  and  gas  wells  from  the  definition  of  a  pollu- 
tant. The  exemption  is  based  on  the  presumption 
that  state  law  presently  provides  effective  regula- 
tion of  injection  wells  through  a  system  of  permits 
and  inspections.  Gas,  water,  and  chemicals  are  in- 
jected into  the  ground  to  force  oil  to  the  surface 
and  dry  wells  are  used  for  disposal  of  brine  wastes. 
Environmentalists  contend  that  these  operations 
risk  polluting  the  groundwater.  Once  polluted, 
ground  water  is  very  slow  to  cleanse  itself  because 
of  the  slowness  of  its  movement  and  the  lack  of 
certain  organisms  to  aid  the  cleansing  process.  The 
importance  of  groundwater-20%  of  the  Nation  de- 
pends upon  it-has  led  Congress  to  try  to  protect 
this  resource  and  control  the  disposal  of  pollutants 
in  wells.  Oil  interests,  however,  appear  to  have 
managed  to  exempt  their  activities,  while  other  in- 
dustries with  waste-injection  wells  would  be  sub- 
ject to  federal  control.  (Johnson-Florida) 
W72-05786 


HOW  TO  CONDUCT  A  STATE  INVENTORY, 

Minnesota     Pollution     Control     Agency,     Min- 
neapolis. 

For  primary  bibliographic  entry  see  Field  05G. 
W72-05815 


HOW  TO  CONDUCT  A  STATE  INVENTORY, 

Colorado  Dept.  of  Health,  Denver.  Water  Pollu- 
tion Control  Commission. 
For  primary  bibliographic  entry  see  Field  05G 
W72-05816 


THE    KANSAS    ANIMAL    WASTE    CONTROL 
PROGRAM, 

Kansas  State  Dept.  of  Health,  Topeka.  Environ- 
mental Health  Services. 
For  primary  bibliographic  entry  see  Field  05G 
W72-05817 


MINNESOTA    FEEDLOT    POLLUTION    CON- 
TROL PROGRAM  -  STATUS  REPORT, 

Minnesota     Pollution     Control     Agency,     Min- 
neapolis. 

For  primary  bibliographic  entry  see  Field  05G 
W72-05822 


STATUS,  PLANS,  AND  NEEDS  FOR  A  COM- 
PREHENSIVE FEEDLOT  POLLUTION  CON- 
TROL PROGRAM  IN  SOUTH  DAKOTA, 

South  Dakota  State  Dept.  of  Health,  Pierre.  Water 

Pollution  Control  Section. 

For  primary  bibliographic  entry  see  Field  05G 

W72-05823 
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Field  06— WATER  RESOURCES  PLANNING 
Group  6E — Water  Law  and  Institutions 


STATUS  REPORT  OF  MONTANA'S  PROGRAM 
TO  CONTROL  POLLUTION  FROM  ANIMAL 
FEEDLOTS, 

Montana  State  Dept.  of  Health,  Helena.  Water 

Pollution  Control  Section. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-05824 


MISSOURI'S      ANIMAL      WASTE      MANAGE- 
MENT, 

Missouri  Water  Pollution  Board,  Jefferson  City. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-05825 


STATUS  REPORT  -  KANSAS  FEEDLOT  POL- 
LUTION CONTROL  PROGRAM  -  EXTEM- 
PORANEOUS REMARKS, 

Kansas  State  Dept.  of  Health,  Topeka.  Environ- 
mental Health  Services. 

For  primary  bibliographic  entry  see  Field  05G. 
W72-05826 


STATUS    REPORT    -    NEBRASKA    FEEDLOT 
POLLUTION  CONTROL  PROGRAM, 

Nebraska  Water  Pollution  Control  Council,  Lin- 
coln. 
For  primary  bibliographic  entry  see  Field  05G. 

W72-05827 


STATUS  OF  NORTH  DAKOTA'S  PROGRAM 
TO  CONTROL  POLLUTION  FROM  ANIMAL 
FEEDLOTS, 

North  Dakota  State  Dept.  of  Health,  Bismarck. 
Div.  of  Water  Supply  and  Pollution  Control. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-05828 


COLORADO'S  STATEMENT,  STATUS,  PLANS, 
AND  NEEDS  FOR  A  COMPREHENSIVE 
FEEDLOT  POLLUTION  CONTROL  PROGRAM, 

Colorado  State  Dept.  of  Public  Health.  Denver. 

Pollution  Control  Div. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-05829 


FEEDLOT  POLLUTION  CONTROL  IN  IOWA, 

Iowa  State  Dept.  of  Health,  Des  Moines.  Environ- 
mental Engineering  Service. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-05830 


A  RECOMMENDED  PROCEDURE  FOR 
DEVELOPING  A  MODEL  FEEDLOT  REGULA- 
TION, 

South  Dakota  School  of  Mines  and  Technology, 

Rapid  City. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-05834 


AN  ANALYSIS  OF  THE  ECONOMIC  IMPLICA- 
TIONS OF  THE  PERMIT  SYSTEM  OF  WATER 
ALLOCATION, 

Iowa    State    Water    Resources    Research    Inst., 

Ames. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-05839 


governments,  Water  contracts,  Water  transfer, 
Water  delivery.  Water  districts,  Water  policy, 
•New  Jersey,  "Decision  making. 

The  agencies  and  interests  involved  in  water 
supply  in  the  Northern  New  Jersey  metropolitan 
region  are  discussed,  and  the  capacity  of  each  to 
influence  relevant  public  decisions.  The  ability  of 
individual  interests  to  block  major  action  by 
withholding  their  cooperation  in  a  highly  frag- 
mented decision-making  process  severely  im- 
paired the  potential  coordinative  role  of  state 
government  and  other  area-wide  entities.  A  key 
factor  here  was  the  strong  tradition  of  local  au- 
tonomy in  New  Jersey.  Among  the  water  agencies, 
the  large  private  water  companies,  despite  their 
handicaps,  appeared  better  able  to  expand  their 
systems,  because  of  their  freedom  from  control  by 
taxpaying  voters,  the  ability  to  transcent  local 
boundaries  without  threatening  municipal  autono- 
my, and  incentives  not  possessed  by  governmen- 
tally-owned  water  agencies.  Among  water  con- 
sumers, large  industrial  users  were  most  influen- 
tial, best  organized  and  most  adept  at  making  their 
needs  known  to  decision-makers.  (Whipple-Rut- 
gers) 
W72-05871 


INTEREST  GROUPS  WITH  WATER  AND  RE- 
LATED LAND  RESOURCES  PROGRAMS  IN 
MINNESOTA,  1971, 

Minnesota  Univ.,  Minneapolis.  Water  Resources 
Research  Center. 
W.  C.  Walton,  and  David  L.  Hills. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-207  475,  $3.00  in  paper  copy. 
$0.95  in  microfiche.  Bulletin  45,  February  1971.  96 
p.  OWRR  A-021-MINN  (5). 

Descriptors:  "Interest  groups,  Water  resources 
development,  "Lobbying,  State  government, 
•Minnesota,  Policy,  Attitudes.  Resource  agencies. 
Issues,  Ecology,  Land  use.  Water  utilization. 
Identifiers:  "Citizen  participation,  "Viewpoints, 
"Associations,  Environmental. 

In  1971,  there  were  at  least  49  Interest  groups  in 
Minnesota  with  major  water  and  related  land 
resources  programs,  4  Leagues  and  Associations 
with  minor  water  and  related  land  resources  pro- 
grams, at  least  80  organizations  that  tend  to  have  a 
continuing  interest  in  water  and  related  land 
resources  issues,  and  at  least  150  National  or- 
ganizations concerned  with  water  and  related  land 
resources  programs  which  have  or  could  have 
members  in  the  State.  Of  the  53  Interest  groups  (49 
Interest  groups  and  4  Leagues  and  Associations 
mentioned  above),  40  were  conservation-preserva- 
tion oriented,  8  had  the  word  environmental  in 
their  name,  and  5  were  development  and  manage- 
ment oriented.  Taking  into  consideration  multiple 
memberships,  it  is  estimated  that  approximately 
25,000  citizens  in  Minnesota  were  members  of  the 
53  Interest  groups  in  1971.  Membership  in  in- 
dividual Interest  groups  ranged  from  13  to  12.000. 
Expenditures  in  1971  for  water  and  related  land 
resources  programs  of  the  53  Interest  groups 
probably  totaled  in  excess  of  $250,000.  It  is  esti- 
mated that  the  number  of  water  and  related  land 
resources  Interest  groups  increased  from  about  16 
in  1950  to  25  in  1960  to  33  in  1965  to  53  in  1971. 
W72-05878 


Journal  of  the  Hydraulics  Division,  Americj 
Society  of  Civil  Engineers,  Vol  98,  No  HY3 ,  Papi 
8766,  ;  415-427,  March  1972.  3  fig,  5  tab,  9  ref,  a] 
pend. 

Descriptors:    Flood    plain    insurance,    "Flood 

"Frequency  analysis,    'Probability,   Flood  pla 

zoning.  Peak  discharge.  Cost-benefit  ratio,  Fkx 

control. 

Identifiers:  Flood  frequency,  'Flood  risk. 

Flood  damage  computed  from  flood-frequem 
curves  fitted  mathematically  to  observed  annu 
peak  flows  or  estimated  by  regression  with  bas 
characteristics,  is  a  biased  estimator  of  flood  ris 
The  inaccuracy  inherent  in  any  flood-frequem 
curve  increases  the  annual  premium  that  wou 
have  to  be  charged  to  break  even  over  a  larj 
number  of  projects.  For  ungaged  sites  where  tJ 
population  of  annual  peaks  can  be  assumed  to  f< 
low  a  log-Pearson  Type  III  distribution,  the  tr 
risk  is  evaluated  by  relating  it  to  the  standard  err 
of  estimate  of  the  regression  used  to  define  tJ 
flood-frequency  curve.  In  view  of  this  relatii 
between  bias  and  error,  the  accuracy  of  ; 
procedures  used  in  evaluating  flood  frequem 
should  be  appraised  in  terms  of  standard  error  i 
that  the  proper  flood  risk  can  be  obtained.  (Knap 
USGS) 
W72-05645 


6G.  Ecologic  Impact  of 
Water  Development 


ENVIRONMENTAL   QUALITY:   THE   SEO» 

ANNUAL  REPORT  OF  THE  COUNCIL  ON  E 

VIRONMENTAL  QUALITY,  AUGUST  1971. 

Council  on  Environmental  Quality,  Washingto 

DC 

For  primary  bibliographic  entry  see  Field  05G. 

W72-05520 


ENVIRONMENTAL  LAW:  ECOLOGY  HEI 
VALID  CRITERION  FOR  DENYING  DREDC 
AND  FILL  PERMIT  UNDER  SECTION  1 
RIVERS  AND  HARBORS  ACT  OF  1899. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-05529 


ECONOMIC    GROWTH    AND    ECOLOGY-/ 
ECONOMIST'S  VIEW. 

Minnesota      Univ.,      Minneapolis.      Dept. 

Economics. 

For  primary  bibliographic  entry  see  Field  06C. 

W72-05665 

07.  RESOURCES  DATA 
7A.  Network  Design 


SNOW  MEASUREMENT  PREDICAMENT. 

National  Oceanic  and  Atmospheric  Administ 

tion.  Silver  Spring,  Md.  Hydrologic  Research  a 

Development  Lab. 

For  primary  bibliographic  entry  see  Field  02C. 

W72-05335 


THE  POLITICS  OF  WATER  SUPPLY  IN 
NORTHERN  NEW  JERSEY, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  N.J. 
Water  Resources  Research  Inst. 
Joseph  A.  Miri. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-207  478,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  New  Jersey  Water  Resources 
Research  Institute,  New  Brunswick.  N.J.,  227  p. 
Nov.  1971 ,  1  fig.  OWRR  A-029-N.J.  ( 1 ). 

Descriptors:  'Local  government.  'Political 
aspects,  'Water  distribution,  'Water  resources 
development,  'Water  supply.  Jurisdiction,  State 


6F.  Nonstructural  Alternatives 


DREDGING,    FILLING    AND    FLOOD    PLAIN 
REGULATION  IN  MICHIGAN, 

Wayne  State  Univ..  Detroit,  Mich. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-05532 


BIAS  IN  COMPUTED  FLOOD  RISK, 

Geological  Survey,  Arlington,  Va. 
C.  H.  Hardison,  and  M.  E.  Jennings. 


WEIGHT  CAPACITY  REQUIREMENTS  F( 
PRECIPITATION  MEASUREMENTS  IN  Tl 
WASATCH  MOUNTAINS, 

Utah  Water  Research  Lab..  Logan. 

For  primary  bibliographic  entry  see  Field  02B. 

W72-05336 


PRECIPITATION     TELEMETRY      IN     MOl 

TAINOUS  AREAS, 

Utah  Water  Research  Lab.,  Logan. 

For  primarv  bibliographic  entry  see  Field  02B. 

W72-05337' 
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RESOURCES  DATA— Field  07 
Data  Acquisition — Group  7B 


JPTIMUM     GAGING     OF     THUNDERSTORM 
IAINFALL  IN  SOUTHEASTERN  ARIZONA, 

\gricultural    Research    Service,    Tucson,    Ariz. 

iouthwest  Watershed  Research  Center. 

:or  primary  bibliographic  entry  see  Field  02B. 

V72-05338 


MPORTANT  CONSIDERATIONS  IN  THE 
'ROCESS  OF  DESIGNING  A  GROUNDWATER 
(ATA  COLLECTION  PROGRAM, 

ieological    Survey,    Washington,    D.C.    Water 

Resources  Div. 

.  J.  Hickey. 

Vater  Resources  Research,  Vol  8,  No  1,  p  178- 

81,  February  1972. 1  fig,  1  ref. 

tescriptors:  *Data  collections,  'Hydrologic  data, 

Groundwater,    Hydrogeology,    Model    studies, 

lathematical   models,    Water   quality,    Ground- 

'ater    movement,    Hydrologic    budget.    Water 

alance. 

ientifiers:  *Groundwater  data. 

hree  important  considerations  in  designing  a 
round  water  data  collection  program  are  (1)  a 
lear  understanding  of  the  activities  needed  to 
jive  a  general  groundwater  management 
roblem,  (2)  an  explicit  classification  scheme  for 
te  physical  and  water  quality  models  of  a  ground- 
ater  system,  and  (3)  an  understanding  of  the  con- 
:pt  of  accuracy  and  its  use  in  the  design  of  a  pro- 
ram.  A  classification  scheme  for  the  physical  and 
ater  quality  models  of  a  groundwater  system  is 
roposed.  The  scheme  is  based  on  three  types  of 
hysical  models:  (1)  aquifer,  (2)  water  budget,  and 
i)  hydrodynamic;  on  three  types  of  water  quality 
lodels:  (1)  energy  and  chemical  mass  charac- 
ristics,  (2)  energy  and  chemical  mass  balance, 
nd  (3)  energy  and  chemical  mass  transport;  and 
n  three  types  of  model  representations  applicable 
i  each  physical  and  water  quality  model:  (1) 
:scriptive,  (2)  empirical,  and  (3)  mathematical. 
Cnapp-USGS) 
'72-05341 


ROPOSED  CRITERIA  FOR  DESIGN  OF  A 
ATA  COLLECTION  SYSTEM  FOR  GROUND- 
'ATER  HYDROLOGV  IN  CALIFORNIA,  1970- 
000, 

eological  Survey,  Menlo  Park,  Calif. 

or  primary  bibliographic  entry  see  Field  02F. 

'72-05343 


RITERIA  FOR  GROUNDWATER  LEVEL 
ATA  NETWORKS  FOR  HYDROLOGIC  AND 
ODELING  PURPOSES, 

alifornia  State  Dept.  of  Water  Resources,  Sacra- 

ento. 

•  J.Peters. 

ater  Resources  Research,  Vol  8,  No  1,  p  194- 

10,  February  1972.  1  fig,  2  tab,  4  ref. 

escriptors:  *Data  collections,  'Hydrologic  data, 
California,  'Groundwater,  Hydrogeology,  In- 
rumentation,  Planning,  Water  management  (Ap- 
ied).  Mathematical  models.  Model  studies, 
i-stems  analysis, 
entifiers:  'Groundwater  data. 

udget  and  technical  considerations  require  the 
emulation  of  specific  criteria  in  designing  water 
vel  data  networks  that  are  to  be  measured  over  a 
ng  time  period.  Specific  purposes  or  uses  of 
ngtime  water  levels  relate  to  various  intensities 
hydrologic  studies.  Specific  criteria  are  given  in 
rms  of  measurement  frequency  and  observation 
)int  density  for  purposes  of  storage  and  storage 
Jctuation  for  five  intensities  of  hydrologic  in- 
stigations. Each  is  related  to  needed  geologic 
stail.  The  lead  time  for  data  collection  varies 
om  1  to  15  years,  depending  on  the  intensity  of 
e  study  and  the  resulting  decision  type.  Applica- 
"i  of  the  criteria  in  California's  groundwater 
isms  confirms  the  utility  of  the  concept,  but 
entities  the  need  for  a  definition  of  accuracies  of 
>ntour  maps  constructed  from  various  point  den- 
ties  and  other  study  input,  for  close  control  of 


measurement  points,  for  broad  judgment  at  boun- 
daries, and  for  specifications  of  needed  accuracy 
of    interpreted    information    by    users.    (Knapp- 
USGS) 
W72-05344 


DEFINITION   OF   HYDROLOGIC   UNITS   FOR 
WATER  STUDIES  IN  ARKANSAS, 

Geological  Survey,  Little  Rock,  Ark. 

For  primary  bibliographic  entry  see  Field  02F. 

W72-05348 


AN  APPROACH  TO  THE  DESIGN  OF  STATE- 
WIDE OR  REGIONAL  GROUNDWATER  IN- 
FORMATION SYSTEMS, 

Geological     Survey,     St.     Paul,     Minn.     Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  02F. 

W72-05349 


INTERIM  DATA  ACQUISITION  SYSTEM  FOR 
THE  ENVKONMENTAL  TEST  LABORATORY, 

Johns  Hopkins  Univ.,  Silver  Spring,  Md.  Applied 

Physics  Lab. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-05442 


SCIENTIFIC      FRAMEWORK      OF      WORLD 
WATER  BALANCE. 

For  primary  bibliographic  entry  see  Field  02A. 
W72-05650 


EMBUDO,   NEW   MEXICO,   BntTHPLACE  OF 
SYSTEMATIC  STREAM  GAGING, 

Geological  Survey,  Washington,  D.C. 

A.  H.  Frazier,  and  W.  Heckler. 

Available  from  GPO,  Washington,  DC  20402  - 

Price  45  cents,  (paper  cover).  Geological  Survey 

Professional  Paper  778,  1972.  23  p,  20  fig,  10  ref. 

Descriptors:  'Stream  gages,  'Gaging  stations, 
'History,  'Documentation,  'New  Mexico, 
Biographies,  Reviews,  Streamflow,  Flow  mea- 
surement, Flow  rates,  Current  meters,  Design. 
Identifiers:  'U.S.  Geological  Survey,  First  stream 
gages,  Embudo  (N  Mex). 

Embudo,  a  village  on  the  Rio  Grande  in  northern 
New  Mexico,  was  chosen  in  1888  to  be  the  site  of  a 
training  center  for  the  first  hydrographers  of  the 
Irrigation  Survey,  a  new  Bureau  that  had  just  been 
added  to  the  U.S.  Geological  Survey  under  John 
Wesley  Powell.  The  story  of  that  center  is 
presented  including  a  prolog  of  the  circumstances 
which  led  to  the  center's  organization  and  an 
epilog  of  some  of  the  distressing  events  which 
took  place  after  the  training  period  was  completed. 
The  story  relates  how  the  Geological  Survey 
became  involved  in  the  art  of  stream  gaging  and 
how  Powell  was  prevented  from  carrying  out  his 
plan  for  irrigation  in  the  arid  region-a  plan  which 
was  largely  adopted  when  Congress  later 
established  the  Reclamation  Service  and  the  U.S. 
Bureau  of  Reclamation.  (Woodard-USGS) 
W72-05845 


7B.  Data  Acquisition 


MIGRATIONS  OF  ADULT  KING  SALMON  ON- 
CORHYNCHUS  TSHAWYTSCHA  IN  THE  SAN 
JOAQUIN  DELTA  AS  DEMONSTRATED  BY 
THE  USE  OF  SONIC  TAGS, 

Richard  J.  Hallock,  Robert  F.  Elwell,  and  Donald 
H.  Fry,  Jr. 

Calif  Dep  Fish  Game  Fish  Bull.  151 :  8-92.  1970.  II- 
lus.  Map. 

Identifiers:  Adult,  Block,  California,  Delta,  King, 
Migrations,  Oncorhynchus-Tshawytscha,  Ox- 
ygen, Pollution,  Salmon,  San-Joaquin,  Sonic, 
Tags,  Temperature. 


Each  fall,  O.  tshawytscha,  bound  for  the  Sacra- 
mento and  San  Joaquin  River  systems,  pass 
through  the  Sacramento-San  Joaquin  Delta.  Start- 
ing in  1961,  salmon  runs  of  the  San  Joaquin,  but 
not  of  the  Sacramento,  suffered  a  disastrous  col- 
lapse, probably  due  to  water  conditions  in  the  San 
Joaquin  part  of  the  Delta.  A  partial  recovery 
started  in  1964.  An  annually  recurring  02  block 
caused  by  pollution  in  the  southeastern  part  of  the 
Delta,  plus  reversal  of  direction  of  flow  in  all  3 
major  north-south  channels  of  the  San  Joaquin 
(southern)  part  of  the  Delta,  were  believed  respon- 
sible for  the  collapse.  In  the  eastern  channel,  flow 
reversal  which  lasts  into  the  salmon  migration 
period  occurs  only  in  exceptionally  dry  falls  such 
as  1961;  in  the  other  channels  it  occurs  annually. 
Reversal  is  caused  by  operation  of  a  4600  cfs  (cu- 
bic ft. /sec)  capacity  pumping  plant  which  pulls 
Sacramento  River  water  south  through  channels 
that  normally  carry  San  Joaquin  water  north.  From 
1964  through  1967,  salmon  tagged  with  sonic  tags 
were  released  in  the  central  part  of  the  Delta  to 
determine  their  reaction  to  low  02  levels  and 
reversed  flows.  Electronic  equipment  enabled 
scientists  to  follow  tags  by  boat  and  to  record  their 
movement  past  fixed  points.  Salmon  avoided 
water  with  less  than  5  ppm  dissolved  02  by  staying 
farther  downstream  until  the  02  block  cleared. 
Temperatures  over  66  deg.  F.  had  a  similar  but  less 
sharply  defined  effect.  In  1964,  pumped  water  and 
partial  closure  of  1  major  west-flowing  channel 
were  used  to  force  extra  water  through  the  pol- 
luted area  and  break  up  the  02  block.  At  present 
pumping  rates,  this  method  is  practical  in  dry 
years,  but  is  not  needed  in  normal  or  wet  years. 
Relatively  few  fish  used  either  of  2  western  chan- 
nels which  had  reversed  flows  but  would  have  led 
them  to  their  destination.  The  pattern  of  salmon 
movement  is  complicated  by  a  large  flow  of  Sacra- 
mento River  water  which  diverts  through  the  Delta 
Cross  Channel  and  Georgiana  Slough  and  flows 
successively  through  the  Mokelumne  and  San 
Joaquin  Rivers  and  back  into  the  Sacramento. 
Some  Sacramento  salmon  go  upstream  by  this 
route.  A  2nd  large  pumping  plant  (10,000  cfs 
capacity)  has  recently  been  completed,  and  will 
greatly  increase  flow  reversal  problems  until  a 
closed  canal  system  (such  as  the  proposed 
Peripheral  Canal)  is  used  to  conduct  Sacramento 
River  water  to  the  2  large  pumping  plants. -Copy- 
right 1971,  Biological  Abstracts,  Inc. 
W72-05280 


PSYCHROMETRIC  TECHNIQUES  FOR  MEA- 
SURING SOIL  WATER  POTENTIAL, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Melbourne  (Australia). 
B.  G.  Richards. 

Division  of  Soil  Mechanics  Technical  Report  No 
9,  Commonwealth  Science  Industry  Research  Or- 
ganization, Melbourne,  Australia,  1969.  32p,  16fig, 

4  plate,  16  ref ,  3  append. 

Descriptors:  'Soil  water,  'Soil  suction,  Soil  en- 
gineering, 'Soil  investigations,  'Soil  mechanics, 
Bibliographies,  Laboratory  equipment,  Triaxial 
tests,  Instrumentation. 

Identifiers:  Australia,  'Psychrometrics,  Probes,  In 
situ  tests,  Thermistors,  Thermocouples. 

The  psychrometric  techniques  described  permit 
the  measurement  of  soil  water  potential  in  partially 
saturated  soils  from  0  to  1500  psi,  with  simplicity 
and  accuracy  not  previously  available.  A  laborato- 
ry instrument  is  described  which  has  an  accuracy 
of  plus  or  minus  2.5  psi  or  plus  or  minus  5%.  A 
modified  version  of  this  instrument  permits  the 
continuous  measurement  of  potential  during  a 
triaxial  cell  test  with  an  accuracy  of  plus  or  minus 

5  psi  or  plus  or  minus  10%.  Progress  in  the 
development  of  a  portable  psychrometer  and 
sensing  probes  for  in  situ  measurements  is 
described.  (USBR) 

W72-05286 


WATER  SAMPLING  APPARATUS, 

Department  of  the  Navy,  Washington,  D.  C.  (As- 
signee). 


■ 
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Field  07— RESOURCES  DATA 
Group  7B — Data  Acquisition 


M.  L.  Greene. 

U.  S.  Patent  No.  3,625,066,  7  p,  5  fig,  3  ref.  Official 

Gazette,  Vol.  893,  No.  1,  p.  68,  December  7,  1971. 

Descriptors:  *Patents,  'Sampling,  Water  proper- 
ties, Oceanography,  Hydrologic  data,  Nansen  bot- 
tles. 

Identifiers:  *Water  sampling  instruments, 
Hydrologic  instruments,  Oceanographic  instru- 
ments. 

A  device  collects  samples  of  sea  water  at  various 
depths  of  the  ocean  upon  a  signal  from  a  surface 
vessel.  It  includes  a  standard  Nansen  bottle  to 
which  is  clamped  a  mounting  block  which 
swivelingly  supports  a  bar,  transversely  bored  to 
guide  a  slide  rod.  The  slide  rod  is  attached  to  the 
upper  valve  lever  of  the  Nansen  bottle.  Another 
rod  connects  the  upper  and  lower  valve  levers  so 
that  the  valves  close  together.  When  the  device 
has  been  lowered  to  the  required  depth,  a  high 
voltage  can  be  delivered  to  break  the  resistor.  This 
action  permits  the  latch  to  move  under  the  in- 
fluence of  its  elastic  bands  out  of  latching  position 
and  releases  the  slide  rod  to  move  downward 
under  the  influence  of  its  elastic  bands.  Downward 
movement  of  the  slide  rod  closes  both  top  and  bot- 
tom valves  of  the  Nansen  bottle,  trapping  the 
water  sample.  (Sinha-OEIS) 
W72-05299 


WATER  SAMPLER  DEVICE, 

S.  J.  Niskin. 

U.S.  Patent  No.  3,489,012,  7  p,  9  fig,  4  ref.  Official 

Gazette  Vol  870  No.  2,  p  457,  January  13,  1970. 

Descriptors:  'Patent,  'Sampling,  Chemical  analy- 
sis, Hydrologic  data.  Oceanography,  Water  pro- 
perties. Instruments. 

Identifiers:  'Water  sampling  instruments, 
Hydrological  instruments,  Oceanographic  instru- 
ments. 

A  device  collects  samples  of  water  at  various 
depths  of  the  ocean  or  any  body  of  water.  It  con- 
sists of  a  cylindrical  holder  with  a  plurality  of 
removably  mounted  open  ended  bottles.  Each  bot- 
tle has  two  plugs  positioned  adjacent  the  open 
ends  of  the  bottle.  Sealing  the  open  ends  is 
prevented  by  a  lanyard.  As  the  holder  is  lowered, 
an  electrical  tripping  mechanism  releases  the 
lanyard  at  the  desired  depth,  permitting  the  plugs 
to  seal  the  ends  of  the  bottle  and  trapping  the  col- 
lected water.  (Sinha-OEIS) 
W72-05304 


WATER-SAMPLING  DEVICE, 

R.  E.  Kjellberg. 

U.  S.  Patent  No.  3,623,369,  3  p,  3  fig,  4  ref.  Official 

Gazette,  Vol.  892,  No.  5,  p.  1658,  November  30, 

1971. 

Descriptors:  'Patents,  'Sampling.  Chemical  anal- 
ysis, Hydrologic  data.  Water  properties,  Oceanog- 
raphy, Thermometers,  Temperature,  Water  tem- 
perature, Measurement,  Physical  properties. 
Identifiers:  'Water  sampling  instruments, 
Hydrologic  instruments,  'Water  temperature  mea- 
surement. 

A  device  collects  samples  of  water  and  measures 
its  temperature  simultaneously.  It  includes  a  ves- 
sel capable  of  being  opened  and  closed  by  remote 
controlled  valves,  a  thermometer,  and  a  line  for 
lowering  the  vessel  to  the  desired  depth.  The 
piston  of  the  actuating  pump  can  be  retained  in  the 
position  taken  after  an  evacuation  stroke.  A  clos- 
ing valve  works  with  the  evacuation  chamber,  and 
the  movable  valve  has  an  attachment  for  the  line 
which  can  be  opened  by  pulling  the  line.  (Sinha- 
OEIS) 
W72-05312 


FEASIBILITY  OF  THE  METROPOLITAN 
WATER  INTELLIGENCE  SYSTEM,  (IN- 
TEGRATED AUTOMATIC  OPERATIONAL 
CONTROL), 

American  Society  of  Civil  Engineers,  New  York. 


For  primary  bibliographic  entry  see  Field  04A. 
W72-05328 


SNOW  MEASUREMENT  PREDICAMENT, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Silver  Spring,  Md.  Hydrologic  Research  and 
Development  Lab. 

For  primary  bibliographic  entry  see  Field  02C. 
W72-05335 


CONSTRUCTION  OF  CALIBRATION  GRAPHS 
FOR  SOIL  MOISTURE  MEASUREMENTS  BY 
THE  NEUTRON  METHOD  ON  THE  BASIS  OF 
COMPARED  GRAVIMETRIC  MEASURE- 
MENTS IN  THE  FIELD, 

Technische  Universitaet,  Munich  (West  Ger- 
many). 

For  primary  bibliographic  entry  see  Field  02G. 
W72-05376 


EXPERIMENTAL  HYDROPHYSICS  OF  SOILS. 
METHODS  FOR  THE  DETERMINATION  OF 
SOIL  MOISTURE  POTENTIAL  AND  ITS 
TRANSPORT  COEFFICDiNTS, 

For  primary  bibliographic  entry  see  Field  02G. 

W72-05377 


DETECTION  OF  OIL  CONTAMINATION  IN 
SEA  WATER.  VOLUME  ID:  ENGINEERING 
EVALUATION  AND  IMPROVEMENT  OF  THE 
INFRARED  OLEOMETER, 

IIT  Research  Inst.,  Chicago,  IU. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-05422 


TWO   SIMPLE   DURABLE   EPIFAUNAL   COL- 
LECTORS, 

Laval  Univ.,  Quebec.  Departement  de  Biologic 
For  primary  bibliographic  entry  see  Field  05A. 
W72-05432 


RUNOFF  ANALYSIS  BY   ELECTRICAL  CON- 
DUCTANCE OF  WATER, 

Tokyo    Univ.    (Japan).    Lab.    of    Irrigation    and 

Drainage. 

For  primary  bibliographic  entry  see  Field  02E. 

W72-05478 


NEW,   SIMPLIFIED   METHODS   FOR   METAL 
ANALYSIS, 

Environmental    Protection    Agency,    Cincinnati, 

Ohio.  Div.  of  Water  Hygiene. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-05493 


PRELIMINARY      TESTS      ON      A      VORTEX 
SHEDDING  CURRENT  METER, 

National  Ocean  Survey,  Rockville,  Md. 

For  primary  bibliographic  entry  see  Field  08B. 

W72-05494 


THE  SYSTEM  APPROACH  TO  SIGNAL  CONDI- 
TIONING, 

Edgerton,    Germeshausen    and   Grier,    Inc.,    Al- 
buquerque, N.  Mex. 
W.  R.  Edgel. 

IEEE  Transactions  on  Instrumentation  and  Mea- 
surements, Vol.  IM-20,  No.  4,  p  201-205, 
November  1971 .  6  fig. 

Descriptors:  'Instrumentation,  'Electronic  equip- 
ment, 'Data  transmission,  Equipment,  Data 
processing.  Automation,  Systems  analysis. 
Identifiers:  'Signal  conditioning.  Recorders, 
Transducers,  Systems  design,  Channel  matching. 
Readout  devices. 

A  complete  highly  flexible  signal  conditioning 
system  for  matching  transducers  to  readout 
devices  is  described.  This  system  differs  from  con- 
ventional systems  in  that  all  the  components  for  a 


matching  channel  are  packaged  and  powerc 
together  in  one  mainframe  that  provides  the  inte 
connections.  The  system  gains  tremendous  ai 
vantages  in  flexibility,  space,  heat  productioi 
'connectorology,'  and  cost.  Any  matching  chann 
can  be  synthesized  by  combining  appropria 
transfer  functions.  The  system  provides  five  tyjx 
of  components  that  provide  power  supply,  inpu 
preamplifier,  processor,  and  dual  output  transfi 
functions.  In  each  category,  the  number  < 
transfer  functions  for  which  components  can  1 
designed  is  limited  only  by  the  user's  imaginauo 
By  proper  selection  of  components,  the  sysle 
can  be  used  to  match  a  wide  variety  of  transduce 
and  readout  devices.  The  analysis  and  synthes 
techniques  are  applied  to  several  commonly  use 
matching  systems  as  a  means  of  indicating  tl 
flexibility  of  the  system.  (Little-Battelle) 
W72-05583 


THE  ELECTRON  CAPTURE  DETECTOR- 
NEW  MODE  OF  OPERATION, 

Reading  Univ.  (England). 

R.  J.  Maggs,  P.  L.  Joynes,  A.  J.  Davies,  and  J.  E. 

Lovelock. 

Analytical  Chemistry,  Vol.  43,  No.  14,  p  196 

1971, December  1971.  5  fig,  3  tab,  12ref. 

Descriptors:  'Gas  chromatography,  Efficiencie 
Dieldrin,  Instrumentation. 

Identifiers:    'Electron   capture   detector,    'Pul: 
modulation,  Detection  limits. 

The  general  properties  of  pulse  modulated  oper 
tion  of  the  electron  capture  detector  have  be< 
studied  and  an  established  design  has  been  eval 
ated.  Evaluation  of  the  system  was  carried  out  I 
assessing  the  detector  performance  with  respect 
linearity  of  response,  noise  level,  and  detectic 
limit.  The  effects  of  set  reference  current,  detect 
temperature,  and  flow  rate  on  the  detector  pe 
formance  were  investigated  using  five  perce 
methane  in  argon  as  the  carrier  gas.  The  resul 
were  compared  with  those  obtained  using  oth 
carrier  gases.  The  detector  current  was  held  co 
stant  while  the  frequency  of  the  applied  pulses  w; 
varied.  The  response  was  estimated  to  be  line 
over  a  range  of  about  50,000  with  a  detection  liir 
of  about  0.00004  nanograms  per  milliliter  of  die 
drin  (the  test  material).  The  detector  behaved  as 
concentration  rather  than  a  mass  sensitive  devii 
over  a  flow-rate  range  of  10-120  milliliters  p 
minute.  Sensitivity  varied  with  carrier  gas  cor 
position,  with  argon  plus  5  percent  methane  beii 
most  sensitive  and  oxygen-free  nitrogen  beii 
least  sensitive.  (Holoman-Battelle) 
W72-05590 


SAMPLING  IMPROVEMENTS  IN  ATOMIC  A 
SORPTION  SPECTROSCOPY, 

Perkin-ElmerCorp.,  Norwalk.  Conn. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-05597 


AN  IN  SITU  MOLECULAR  OXYGE 
PROFILER:  A  QUANTITATIVE  EVALL  ATIC 
OF  PERFORMANCE, 

National  Marine  Fisheries  Service,  Miami,  Fl 

Tropical  Atlantic  Biological  Lab. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-05602 


A   PEBBLE   MEASURER   FOR   LABORATOF 
USE,  GIVING  A  PUNCHED  TAPE  OUTPUT, 

The  Nature  Conservancy,   Wareham  (Englan< 

Furzebrook  Research  Station. 

For  primary  bibliographic  entrv  see  Field  02J. 

W72-05641 


SIMULTANEOUS  CYCLING  OF  PELTH 
THERMOCOUPLE  PSYCHROMETERS  FC 
RAPID  WATER  POTENTIAL  MEASVR 
MENTS, 

Agricultural  Research  Service,  Riverside.  Cal 
Soil  and  Water  Conservation  Research  Div. 
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. J. Hoffman,  W.N.  Herkelrath, and R. S. 

ustin 

gronomv  Journal,  Vol  61 ,  No  4,  p  597-601 ,  July- 

ugust  1969.  5  fig,  2  tab,  8  ref. 

escriptors:    'Instrumentation,    'Soil    Moisture 
leters,  'Soil  Water,  *Hygrometry,  Automation, 
lentifiers:         'Thermocouple         psychrometer 
:anner,  'Soil  Water  Potential,  Leaf  Water  Poten- 

n  automatic  system  was  built  to  record  the  out- 
it  from  Peltier-effect  thermocouple  psychrome- 
rs.  The  system  consists  of  a  scanner,  capacitors, 
>ltmeter,  and  a  recorder.  The  scanner,  built  from 
expensive  commercial  components,  is  of  solid- 
ate  circuitry  and  contains  only  one  moving 
echanism,  a  stepping  relay.  The  system  auto- 
atically  reads  and  stores  the  initial  emf ,  cools  as 
any  as  six  psychrometers  simultaneously,  reads 
id  stores  the  final  emf,  and  heats  the  measuring 
nction  of  the  psychrometers.  For  a  30-second 
Kiling  period,  six  psychrometers  can  be  read  in  2 
2  minutes.  By  adding  a  stepping  relay,  as  many 
150  psychrometers  can  be  read  in  an  hour.  The 
andard  deviations  for  recorded  calibration  out- 
its  were  to  plus  or  minus  0.04  microgram/  v  for 
0  and  intact  leaf  thermocouple  psychrometers. 
nder  actual  experimental  conditions,  the  values 
named  with  the  automatic  system  were  as  accu- 
te  as  measurements  made  manually.  (Skogerboe- 
jlorado  State) 
72-05701 


[STRUMENT    FOR    MEASURING    SURFACE 

ELOCITY  OF  WATER-ROCK  MUDFLOWS  (O 

UBORE    DLYA     IZMERENIYA     POVERKH- 

DSTNOY     SKOROSTI     VODOKAMENNYKH 

JLEVYKH  POTOKOV), 

oscow     State     Univ.     (USSR).     Problemnaya 

lboratoriya  Snezhnykh  Lavin  i  Selei. 

Ya.  Boyarskiy,  A.  Yu.  Vlasov,  and  M.  S. 

Dlyada. 

:stnik   Moskovskogo   Universiteta,    Seriya   V, 

:ografiya,  No  3,  p  82-87,  May-June  1970.  3  fig,  1 

b,  2  ref. 

:scriptors:  'Instrumentation,  'Test  procedures, 
malytical   techniques,    'Sedimentation,    *Mud- 
iws.  Movement,  Velocity,  Floats,  Laboratory 
its,  On-site  tests, 
entifiers:  'USSR,  Gidroproyekt. 

float-type  velocity  meter  was  constructed  at  the 
izakh  Branch  of  the  AU-Union  Planning,  Sur- 
ying  and  Scientific  Research  Institute 
idroproyekt)  to  measure  surface  velocity  of 
idflows  under  field/laboratory  conditions.  The 
strument  is  mounted  on  a  bracket,  gantry,  or 
tier  structure  above  a  natural  or  manmade  mud- 
iw  channel.  Mudflow  velocity  is  determined  by  a 
iat  secured  to  a  measuring  thread  with  an  auto- 
itic  timer  to  record  the  time  the  thread  begins 
d  stops  winding  on  a  spinning  reel.  The  instru- 
ct is  switched  on  automatically  by  the  mudflow 
elf,  by  a  special  triggering  float  and  thread.  The 
strument  was  used  to  study  manmade  mudflows 
the  Lake  Issyk  test  site  of  the  Kazakh  Branch  of 
droproyekt  (1967)  and  during  the  Mama-Chuya 
:ological  Prospecting  Expedition.  Except  for 
nor  adjustments,  the  instrument  is  a  reliable  and 
curate  means  of  studying  manmade  mudflows. 
>sefson-USGS) 
72-05858 


tESSURE  PLATE  APPARATUS  FOR 
OTTING  DELTA  P  ±  F  (W)  CURVES  BY 
JLUMETRIC  MEASUREMENT  OF 

OISTURE  (PLASTINCHATYY   PRESS  DLYA 
'YATIYA  KRIVYKH  DEL'TA  P  ±  F  (W)  S  OB- 
EMNOY  REGISTRATSIYEY  VLAZHNOSTR, 
[rofizicheskii  Nauchno-Issledovatelskii  Institut, 
wngrad  (USSR). 
M.  Sirotkin,  and  B.  N.  Michurin. 
chvovedeniye,  No  6,  p  112-116,  June  1971.  1  fig, 
ab,  5  ref. 


Descriptors:    'Pressure    measuring    instruments, 
'Test      procedures,      'Analytical      techniques, 
Sampling,   Moisture  content,   Pressure,   Quartz, 
Particle  size. 
Identifiers:  'USSR,  Hydrophysics. 

A  modified  pressure  plate  apparatus  was  designed 
for  finding  the  relationship  of  moisture  content  to 
both  the  moisture  potential  and  differential 
moisture  capacity  in  artificial  soils  made  of  dif- 
ferent-size grains  of  ground  quartz  glass.  The  ap- 
paratus operates  in  the  pressure  range  from  0  to  1 
atm.  The  amount  of  liquid  flowing  out  of  the  sam- 
ple is  measured  in  a  burette;  the  volumetric 
technique  of  measuring  moisture  makes  it  possible 
to  plot  the  entire  curve  of  the  relationship  delta  p 
=  f  (W)  on  the  same  sample  without  having  to  dis- 
assemble the  apparatus.  (Josefson-USGS) 
W72-05864 


7C.  Evaluation,  Processing  and 
Publication 


COMPUTER  ANALYSIS  OF  WATER  DIS- 
TRIBUTION SYSTEMS:  PART  I  -  FORMULA- 
TION OF  EQUATIONS, 

Medical   Univ.   of   South   Carolina,   Charleston. 

Dept.  of  Biometry. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-05322 


RAINFALL  INTENSITY-DURATION-FREQU- 
ENCY RELATIONS  FOR  THE  WASATCH 
MOUNTAINS  OF  NORTHERN  UTAH, 

Forest  Service  (USDA)  Ogden,  Utah.  Intermoun- 
tain  Forest  and  Range  Experiment  Station. 
For  primary  bibliographic  entry  see  Field  02B. 
W72-05339 


PRINCIPLES      OF      GROUNDWATER      DATA 
ACQUISITION, 

Department  of  Energy,  Mines  and  Resources,  Ot- 
tawa (Ontario).  Computer  Research  Section. 
For  primary  bibliographic  entry  see  Field  02F. 
W72-05342 


THE  ACCURACY  OF  GROUNDWATER  CON- 
TOUR MAPS, 

California  State  Dept.  of  Water  Resources,  Sacra- 
mento. 

For  primary  bibliographic  entry  see  Field  04B. 
W72-05345 


ANALYSES  OF  SELECTED  STATISTICAL 
METHODS  FOR  ESTIMATING  GROUND- 
WATER WITHDRAWAL, 

Geological  Survey,  Denver,  Colo. 

For  primary  bibliographic  entry  see  Field  02F. 

W72-05346 


SURROGATE  MODELING, 

General  Electric  Co.,  Santa  Barbara,  Calif.  TEM- 
PO. 

For  primary  bibliographic  entry  see  Field  02F. 
W72-05347 


DATA  NEEDS  FOR  PREDICTING  PROBLEMS 
CAUSED  BY  THE  USE  OF  SUBSURFACE 
RESERVOIRS, 

Geological      Survey,      Denver,      Colo.      Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-05350 


SURFACE  WATER  SUPPLY  OF  THE  UNITED 
STATES,  1960-65:  PART  16.  HAWAH  AND 
OTHER  PACIFIC  AREAS. 

Geological  Survey,  Washington,  D.C. 


Available  from  GPO,  Washington,  DC  20402, 
Price  $4.00.  Geological  Survey  Water-Supply 
Paper  1937,  1971.  710  p,  1  fig,  1  plate. 

Descriptors:  'Surface  waters,  'Data  collections, 
'Streamflow,  'Water  quality,  'Hawaii,  Stream 
gages,  Lakes,  Reservoirs,  Stage-discharge  rela- 
tions, Low  flow,  Peak  discharge. 
Identifiers:  Surface  water  records,  Guam, 
Okinawa,  Tertuila. 

One  of  a  series  of  37  reports  presenting  records  of 
stage,  discharge,  and  content  of  streams,  lakes  and 
reservoirs  in  the  United  States  during  the  1961-65 
water  years,  this  report  covers  Hawaii  and  other 
Pacific  areas.  The  data  generally  comprise  a  sta- 
tion description  and  a  table  showing  daily 
discharge  and  monthly  and  yearly  discharges.  Sta- 
tion descriptions  give  the  location,  drainage  area, 
records  available,  type  and  history  of  gages, 
average  discharge,  extremes  of  discharge,  and 
general  remarks.  Type  of  gage  currently  in  use  and 
datum  of  the  gage  above  mean  sea  level,  and  a 
condensed  history  of  the  types,  locations,  and 
datums  of  previous  gages  used  during  the  record 
period  are  listed.  Conditions  affecting  natural  flow 
and  information  on  accuracy  of  records  are  noted. 
Tables  give  daily,  average,  and  extreme  discharges 
and  yearly  totals  and  peak  discharges.  (Myers- 
USGS). 
W72-05360 


QUALITY  OF  SURFACE  WATERS  OF  THE 
UNITED  STATES,  1967:  PARTS  5  AND  6.  HUD- 
SON BAY  AND  UPPER  MISSISSIPPI  RIVER 
BASINS,  AND  MISSOURI  RIVER  BASIN. 

Geological  Survey,  Washington,  D.C. 

Available  from  GPO,  Washington,  DC  20402-Price 
$2.50,  Stock  No  2401-2025.  Geological  Survey 
Water-Supply  Paper  2013,  1971.  585  p,  1  fig,  32  ref. 

Descriptors:  'Water  quality,  'Water  analysis, 
'Surface  waters,  'Data  collections,  Mississippi 
River,  Missouri  River,  Analytical  techniques,  I 
Sediment  transport,  Sedimentation,  Particle  size, 
Water  temperature,  Streamflow,  Flow  measure- 
ment, Hydrologic  data. 

Identifiers:  Hudson  Bay,  Upper  Mississippi  River 
basin,  Missouri  River  basin. 

Quality  of  water  data  for  the  Hudson  Bay  and 
Upper  Mississippi  River  basins,  and  Missouri 
River  basin  are  presented  for  the  1967  water  year 
(October  1,  1966  to  September  30,  1967).  The 
Geological  Survey  maintained  202  stations  on  119 
streams  for  the  study  of  chemical  and  physical 
characteristics  of  surface  water.  Samples  were 
collected  daily  and  monthly  at  150  of  these  loca- 
tions for  chemical-quality  studies.  Samples  were 
also  collected  less  frequently  at  many  other  points. 
Water  temperatures  were  measured  continuously 
at  37  and  daily  at  77  stations.  Quantities  of 
suspended  sediment  are  reported  for  61  stations. 
Sediment  samples  were  collected  one  or  more 
times  daily  at  most  stations,  depending  on  the  rate 
of  flow  and  changes  in  stage  of  the  stream.  Parti- 
cle-size distributions  of  sediments  were  deter- 
mined at  32  stations.  The  stream  discharges  re- 
ported in  the  tables  are  either  daily  mean 
discharges  or  discharges  obtained  at  the  time  sam- 
ples were  collected.  Discharges  reported  for  com- 
posite samples  are  usually  the  average  of  daily 
mean  discharges  for  the  composite  period.  (Myers- 
USGS) 
W72-05415 


INTERIM  DATA  ACQUISITION  SYSTEM  FOR 
THE  ENVntONMENTAL  TEST  LABORATORY, 

Johns  Hopkins  Univ.,  Silver  Spring,  Md.  Applied 
Physics  Lab. 
C.  R.  Edwards. 

IEEE  Transactions  on  Instrumentation  and  Mea- 
surement, Vol  IM-20,  No  4,  p  206-209,  November 
1971.  3  fig. 
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Field  07— RESOURCES  DATA 

Group  7C — Evaluation,  Processing  and  Publication 


Descriptors:  *Data  processing,  *Data  transmis- 
sion, *Automation,  'Instrumentation,  'Monitor- 
ing, Data  storage  and  retrieval,  Computers,  Elec- 
trical equipment,  Analog  computers,  Water  tem- 
perature. 
Identifiers:  'Thermocouples. 

The  interim  data  acquisition  system  (IDAC)  can 
scan  200  channels  of  analog  data  and  400  ther- 
mocouples under  control  of  a  programmable  cal- 
culator. Time,  day  number,  and  test  identification 
number  are  printed  at  the  start  of  every  record. 
Source  and  channel  identification  are  formatted 
and  printed  with  each  line  of  data.  The  system  in- 
cludes several  self -checks,  tolerance  checks,  and  a 
means  to  signal  the  operator  in  the  event  of  a  mal- 
function. The  heart  of  the  system  is  the  pro- 
grammable calculator,  an  HP-9100B,  which  has  35 
storage  registers,  each  of  which  can  store  a  12- 
digit  number  with  sign  and  decimal  point.  An  HP- 
9101 A  extended  memory  provides  248  more  re- 
gisters of  memory.  The  system  includes  a  basic 
software  library  with  the  programs  divided  into 
data-acquisition  and  checkout  programs.  (Jefferis- 
Battelle) 
W72-05442 


DIGITAL-TO-ANALOG  CONVERTER  SURVEY. 

Instruments  and  Control  Systems,  Vol.  44,  No.  1, 
p  89-95,  November  1971 .  4  ref. 

Descriptors:     'Computers,     Analog    computers, 
Digital  computers,  Data  processing,  Data  trans- 
mission. 
Identifiers:  'Digital  to  analog  converters. 

Generalized  information  on  the  types  of  digital-to- 
analog  converters  (DAC's)  available  and  their 
principles  of  operation  is  presented  as  an  introduc- 
tion to  the  survey.  A  table  of  definitions  is  also 
given.  The  survey  contains  information  submitted 
by  manufacturers  of  DACs  and  is  intended  to  aid 
in  the  selection  of  these  devices.  Information  is  in- 
cluded on  more  than  50  devices.  (Mortland-Bat- 
telle) 
W72-05585 


A  SYSTEMATIC  STUDY  OF  THE  QUANTITA- 
TIVE EFFECTS  OF  INSTRUMENT  CONTROL 
ON  ANALYTICAL  PRECISION  IN  FLAME 
IONIZATION  GAS  CHROMATOGRAPHY, 

Coal  Tar  Research  Association,  Gomersal  (En- 
gland). 

For  primary  bibliographic  entry  see  Field  02K. 
W72-05592 


BIAS  IN  COMPUTED  FLOOD  RISK, 

Geological  Survey,  Arlington,  Va. 

For  primary  bibliographic  entry  see  Field  06F. 

W72-05645 


WATER  RESOURCES  OF  WISCONSIN,  CEN- 
TRAL WISCONSIN  RIVER  BASIN, 

Geological  Survey,  Washington,  D.C. 
R.  W.  Devaul,  and  J.  H.  Green. 
For  sale  by  USGS,  Washington,  D.C.  20242  -  $1.75 
per  set.  Geological  Survey  Hydrologic  Investiga- 
tions Atlas  HA-367,  4  sheets,  1971.  Text,  13  fig,  7 
maps,  7  tab,  25  ref. 

Descriptors:  'Water  resources,  'Surface  waters, 
'Groundwater,  'Hydrogeology,  'Wisconsin, 
Water  yield,  Water  quality,  Aquifers,  Aquifer 
characteristics.  Geology,  Hydrologic  data,  Hydro- 
graphs,  Maps,  Precipitation  (Atmospheric), 
Streamflow,  Stream  gages,  Flow  rates,  Water 
resources  development. 

Identifiers:  'Wisconsin  River  Basin  (Wis), 
Hydrologic  atlas. 

This  hydrologic  atlas  is  suitable  for  use  by  water- 
resource  planners  and  managers  in  the  central 
Wisconsin  River  Basin.  This  basin  is  about  5,050 
square  miles  in  area,  and  extends  about  110  miles 


south  from  Merrill  to  Wisconsin  Dells.  The  basin 
includes  all  or  parts  of  the  following  Wisconsin 
countries:  Adams,  Clark,  Columbia,  Jackson,  Ju- 
neau, Langlade,  Lincoln,  Marathon,  Marquette, 
Monroe,  Portage,  Sauk,  Taylor,  Waushara,  and 
Wood.  The  water  sources,  uses,  quality,  interrela- 
tionships, availability,  and  behavior  within  the 
basin  environment  are  described.  The  peak 
discharge  expected  on  the  average  of  once  every 
10  years  is  about  23,000  cfs  for  the  Wisconsin 
River  at  Merrill.  Groundwater  in  a  large  part  of  the 
sand  plain,  particularly  near  the  Wisconsin  River, 
is  soft  and  low  in  dissolved  solids.  The  area  is  a 
tremendous  reservoir  of  potable  and  only  slightly 
mineralized  water.  Groundwater  ranges  from  hard 
to  very  hard  along  the  eastern  border  of  the  basin 
and  becomes  softer  toward  the  Wisconsin  River. 
The  concentration  of  dissolved  solids  in  the 
Wisconsin  River  during  the  period  1963-64  ranged 
from  105  to  280  mg/liter  at  the  Petenwell  site  and 
from  85  to  160  mg/liter  at  the  Wausau  site. 
(Woodard-USGS) 
W72-05653 


A  'DISJOINTED  INCREMENTALIST'S'  AP- 
PROACH TO  MEASURING  RESEARCH 
BENEFITS  AND  COSTS, 

Minnesota  Univ.,  St.  Paul.  Dept.  of  Agricultural 

and  Applied  Economics. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-05672 


WATER       AVAILABILITY      OF      MARENGO 
COUNTY,  ALABAMA, 

Geological  Survey ,  Tuscaloosa,  Ala. 
J.  G.  Newton,  J.  F.  McCain,  and  A.  L.  Knight. 
Alabama  Geological  Survey  Map  98,  1971.  21  p,  3 
fig,  1  map,  4  tab,  17  ref. 

Descriptors:  'Water  resources,  'Surface  waters, 
♦Groundwater,  'Hydrologic  data,  'Alabama,  Data 
collections,  Streamflow,  Water  wells.  Water  yield, 
Flow  measurement,  Water  quality,  Chemical  anal- 
ysis, Aquifer  characteristics,  Maps. 
Identifiers:  Marengo  County  (Ala). 

Large  supplies  of  water  are  available  for  use  in 
Marengo  County,  Alabama.  Of  the  average  annual 
rainfall  of  about  52  inches,  17  inches  runs  off  as 
streamflow.  Total  runoff  is  890,000  acre  feet  per 
year  or  an  average  of  about  0.8  mgd  per  square 
mile.  The  principal  sources  of  groundwater  are  the 
Eutaw  Formation  in  the  northern  part  of  the  coun- 
ty and  the  Tuscahoma  Sand  and  Nanafalia  Forma- 
tion in  the  southern  part.  The  Eutaw  will  yield  1 
mgd  per  well  and  the  Tuscahoma  and  Nanaf aha  0. 1 
to  0.5  mgd  per  well.  In  northwestern  and  south- 
central  parts  of  the  county,  water  in  aquifers  is 
highly  mineralized,  having  a  chloride  content  that 
exceeds  1,000  mg/1.  The  principal  streams  in  the 
county  are  the  Black  Warrior  and  Tombigbee 
Rivers.  At  their  junction  in  the  northern  part  of  the 
county,  the  average  discharge  of  the  Tombigbee  is 
7,800  mgd  and  the  Black  Warrior  6,270  mgd.  Water 
in  the  streams  is  soft  to  moderately  hard  and 
generally  has  a  dissolved  solids  content  of  less 
than  125  mg/1.  (Woodard-USGS) 
W72-05842 


WATER  AVAILABILITY  OF  CLARKE  COUN- 
TY, ALABAMA, 

Geological  Survey,  Tuscaloosa,  Ala. 

L.  V.  Causey,  and  J.  F.  McCain. 

Alabama  Geological  Survey  Map  97,  1971.  34  p,  4 

fig,  1  map,  5  tab,  25  ref. 

Descriptors:  'Water  resources,  'Surface  waters, 
Groundwater,  'Hydrologic  data,  'Alabama,  Data 
collection,  Streamflow,  Water  wells.  Water  yield. 
Flow  measurement.  Water  quality.  Aquifers, 
Maps,  Aquifer  characteristics.  Water  utilization, 
Chemical  analysis. 
Identifiers:  Clarke  County  (Ala). 

Large  supplies  of  surface  water  and  groundwater 
are  available  for  use  in  Clarke  County,  Alabama. 


The  major  streams  are  the  Alabama  and  Tombig 
bee  Rivers  and  the  major  aquifers  are  in  thi 
Nanafalia,  Hatchetigbee,  and  Lisbon  Formations 
the  Tuscahoma  and  Gosport  Sands,  and  thi 
Pliocene  and  Miocene  Series.  The  average  flow  o 
the  Alabama  and  Tombigbee  Rivers,  where  the] 
enter  Clarke  County,  is  about  36,000  mgd.  Thi 
average  runoff  originating  in  Clarke  County  i 
about  1,200  mgd  or  0.95  mgd  per  square  mile 
Aquifers  in  several  parts  of  the  county  will  yiel 
0.5  to  1.0  mgd  per  well.  There  is  an  estimated  3 
million  acre-feet  of  removable  groundwater  with 
dissolved  solids  content  of  1,000  mg/1  or  lea 
stored  in  aquifers  underlying  the  county.  Water  i 
streams  is  soft  to  moderately  hard  and  low  in  dis 
solved  solids.  Water  in  aquifers  tapped  by  well 
generally  contains  less  than  500  mg/1  dissolve 
solids  and  ranges  in  temperature  from  19  deg  C  at 
depth  of  200  feet  to  23  deg  C  at  a  depth  of  700  fee 
(Woodard-USGS) 
W72-05843 


ANNUAL  COMPILATION  AND  ANALYSIS  O 

HYDROLOGIC      DATA      FOR      ESCONDU* 

CREEK,  SAN  ANTONIO  RIVER  BASIN,  TE1 

AS,  1970, 

Geological  Survey,  Austin,  Tex.  Water  Resource 

Div. 

D.  R.  Reddy. 

Geological  Survey  Data  Report,  November  197 

65  p,  2  fig,  3  tab. 

Descriptors:  'Hydrologic  data,  'Streamflov 
'Data  collections,  'Rainfall-runoff  relationship: 
•Texas,  Surface  waters,  Water  storage,  Storm! 
Levees,  Hydrographs,  Stream  gages,  Watershec 
(Basins),  Inflow,  Discharge  (Water). 
Identifiers:  Escondido  Creek  Watershed  (Tex 
Water  year  1970. 

Rainfall,  runoff,  and  storage  data  collected  durir 
the  1970  water  year  are  presented  for  the  72.' 
square-mile  area  above  stream-gaging  static 
Escondido  Creek  at  Kenedy,  Texas.  There  are  1 
floodwater-retarding  structures  in  the  Escondid 
Creek  watershed  and  all  but  one  are  upstreai 
from  the  stream-gaging  station.  The  10  strucuw 
above  the  stream-gaging  station  have  a  combine 
total  capacity  of  14,060  acre-feet  and  control  s 
area  of  36.5  square  miles,  or  50  percent  of  U 
drainage  area.  The  mean  annual  rainfall  (1931-6 
at  Karnes  City  is  31.93  inches.  The  weighted-mes 
rainfall  over  the  study  area  for  the  1970  w  ater  yft 
was  33.85  inches.  Monthly  rainfall  ranged  fro 
0.48  inch  in  April  to  8.70  inches  in  May.  Year 
mean  discharge  at  the  stream-gaging  station  wi 
9.61  cfs,  compared  with  the  16-year  (1955-7 
average  of  14.0  cfs.  Annual  runoff  at  the  strear 
gaging  station  was  6,960  acre-feet.  For  the  19' 
water  year  three  storms  were  selected  for  detail) 
computations.  These  computations  inchu 
detailed  time  breakdown  of  rainfall  and  discharg 
Hydrographs  and  mass  curves  are  include 
(Woodard-USGS) 
W72-05847 


ANNUAL  COMPILATION  AND  ANALYSIS  C 

HYDROLOGIC       DATA       FOR      CALAVER/ 

CREEK,  SAN  ANTONIO  RIVER  BASIN,  TE: 

AS,  1970, 

Geological  Survey,  Austin,  Tex.  Water  Resourc 

Div. 

D.  R.  Reddy. 

Geological  Survey  Data  Report,  November  19" 

63  p,  2  fig,  3  tab. 

Descriptors:  'Hydrologic  data,  'Streamflo' 
•Data  collections,  'Rainfall-runoff  relationshif 
'Texas,  Surface  waters,  Water  storage.  Inflo' 
Discharge  (Water),  Storms,  Levees,  Stream  gagt 
Watersheds  (Basins),  Hydrographs. 
Identifiers:  'Calaveras  Creek  (Tex),  Water  ye 
1970. 

Rainfall,  runoff,  and  storage  data  collected  duri 
the  1970  water  year  are  presented  for  the  71 
square-mile  area  above  the  stream-gaging  stati' 
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ujveras  Creek  near  Elmendorf,  Texas.  There 
e  7  floodwater-retarding  structures  in  the 
atershed.  These  structures  have  a  capacity  for 
mpcrary  storage  of  8,640  acre-feet  of  flood  ru- 
iff  from  26.6  of  the  77.2-square-mile  study  area. 
le  mean  rainfall  in  the  study  area  for  the  1970 
iter  year  was  29.64  inches.  The  average  monthly 
infall  totals  ranged  from  0.42  inch  in  June  to  7.74 
:hes  in  May.  Yearly  mean  discharge  at  the 
earn -gaging  station,  Calaveras  Creek  near  El- 
sndorf,  was  0.59  cfs.  This  shows  the  effect  of 
ilaveras  Dam  on  the  basin  as  the  average 
scharge  for  the  14  years  (1955-68)  was  10.7  cfs. 
ir  the  1970  water  year,  6  storms  were  selected 
r  detailed  computations.  The  computations  in- 
lde  detailed  time  breakdown  of  rainfall  and 
scharge.  Hydrographs  and  mass  curves  are  in- 
ided.  (Woodard-USGS) 
72-05848 


IE  STANFORD  MODEL  APPLIED  TO  PD2D- 
ONT  WATERSHEDS, 

emson  Univ.,  South  Carolina.  Dept.  of  Agricul- 

tal  Engineering. 

ir  primary  bibliographic  entry  see  Field  02A. 

72-05860 


tANSMISSION  OF  DIGITAL  DATA, 

■ological  Survey,  Washington,  D.C. 

R.  Showen. 

iological  Survey  Open-file  Report,  November 

71. 13  p,  3  fig. 

:scriptors:  *Remote  sensing,  'Hydrologic  data, 
lata  processing,  'Telemetry,  *Data  collections, 
strumentation,  Methodology,  Costs,  Data  trans- 
ssion,  Electronic  equipment,  Testing,  Control 
stems,  Computers,  Computer  programs, 
entifiers:  U.  S.  Geological  Survey,  Digital  data. 

le  U.  S.  Geological  Survey,  Water  Resources 
vision,  established  a  pilot  project  to  evaluate 
uipment  that  transmits  data  recorded  on  16- 
annel  paper  tapes  over  voice-grade  telephone 
es  from  field  offices  to  the  Washington,  D.  C, 
itomatic  Data  Processing  Unit.  The 
ider/transmitter  is  capable  of  transmitting  data 
a  rate  of  50  rows  (200  binary  coded  decimal 
jits)  per  second.  The  receiver/recorder  records 
:  data  on  a  7-track  magnetic  tape,  1/2  inch  wide, 
T>,  even  parity,  at  a  recording  density  of  200 
s  per  inch.  The  communications  interface  may 
a  Bell  System  202E2  data  set  or  equivalent.  This 
vice  will  accept  serial  data  at  rates  up  to  1200 
s  per  second.  It  is  recommended  that 
ider/transmitter  units  be  installed  at  the  Water 
sources  Division  processing  centers  in  Denver, 
ilorado,  and  St.  Louis,  Missouri.  These 
ider/transmitter  units  would  enable  districts 
thout  terminals  to  reduce  the  turnaround  time 
w  required  for  processing  of  current-purpose 
ta.  (Woodard-USGS) 
72-05862 

*.  ENGINEERING  WORKS 
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IE  DESIGN  OF  AIR-CONTROLLED  SPILL- 
AY  SIPHONS, 

indee  Univ.  (Scotland). 

A.  Charlton. 

urnal  of  the  Institution  of  Water  Engineers,  Vol 

,  No  6,  p  325-336,  Aug  1971 .  6  fig,  15  ref. 

sscriptors:      'Spillways,      'Siphons,      Design 
iteria.  Stage-discharge  relations.  Performance, 
scharge  (Water),  Model  tests,  Discharge  coeffi- 
:nts,  'Hydraulic  design,  Bibliographies, 
entifiers:  Great  Britain,  Priming. 

ie  performance  of  a  spillway  siphon  can  be 
scribed  by  a  stage-discharge  curve  or  charac- 
nstic.  A  siphon  can  be  designed  to  function  as 


described  by  a  desired  characteristic.  A  well 
designed  air-regulated  siphon  has  a  characteristic 
with  a  positive  gradient  throughout,  no  hysteresis, 
and  is  stable  at  all  flows.  The  design  is  governed 
primarily  by  the  desired  characteristic  giving  the 
priming  head,  maximum  flow,  and  the  range  of 
water  level  between  these  2  limits.  The  concept  of 
weir  flow  is  used  to  design  the  lower  requirement, 
while  conduit  flow  principles  determine  the  max- 
imum flow.  Between  these  limits  the  siphon  is  air- 
controlled,  preferably  by  taking  in  air  through  a 
free  entry  under  the  hood.  The  width  of  the  hood  is 
a  significant  factor  in  controlling  the  midsection 
gradient  of  the  characteristic.  The  overall  shape  of 
the  siphon  and  the  priming  system  is  governed  by 
the  local  geographic  features,  whether  the  siphon 
has  a  sealed  or  free  exit.  A  hydraulic  model  of  the 
siphon  design  is  recommended  to  verify  that  the 
siphon  functions  satisfactorily,  to  assist  designing, 
and  to  determine  the  exact  characteristic.  (USBR) 
W72-05287 


HYDRAULIC  DESIGN  OF  SIDE-CHANNEL 
SPILLWAYS, 

Surrey  Univ.,  London  (England). 

W.  D.  Moss. 

Water  and  Water  Engineering,  Vol  75,  No  906,  p 

302-307,  Aug  1971 .  4  fig  2  tab  5  ref. 

Descriptors:  'Spillways,  'Hydraulic  design, 
Hydraulic,  Design  practices,  Subcritical  flow,  Su- 
percritical flow.  Hydraulic  properties,  Computer 
applications,  Calculations,  Dams,  Concrete  dams, 
Earth  dams. 

Identifiers:  Great  Britain,  'Side  channel  spillways, 
Weir  crests,  Trapezoidal  channels,  'Water  sur- 
faces profiles. 

Spillways  for  dams  are  often  set  at  right  angles  to 
the  axis  of  their  discharge  channels.  When  the 
topography  will  not  permit  this  arrangement,  the 
crest  of  the  spillway  can  be  set  nearly  parallel  to 
the  discharge  channel.  Such  an  arrangement  is 
called  a  side  channel  spillway.  The  overflow  weir 
is  usually  an  uncontrolled  type,  but  can  be  gated. 
The  collecting  channel  can  be  designed  indepen- 
dently of  the  remainder  of  the  spillway,  provided 
the  water  in  the  collecting  channel  does  not  sub- 
merge the  crest,  and  the  slope  of  the  discharge 
channel  is  steep  enough  to  eliminate  any  effect  up- 
stream. The  hydraulic  design  procedure  is:  (1)  as- 
sume as  a  trial  design  a  trapezoidal  cross  section 
and  a  longitudinal  section,  (2)  set  an  arbitrary 
datum  for  levels,  and  (3)  calculate,  using  the  prin- 
ciples described,  the  water  surface  profile.  The 
choice  of  the  longitudinal  profile  is  influenced  by 
the  type  of  flow  desired:  with  a  gentle  slope  and 
downstream  control,  the  flow  is  subcritical 
throughout  the  collecting  channel;  with  a  steep 
slope,  critical  depth  occurs  at  a  point  within  the 
channel.  Calculations  of  upstream  and 
downstream  depths  proceed  from  this  point.  Nu- 
merical examples  illustrating  both  types  of  flow 
are  given.  (USBR) 
W72-05288 


BREAKWATER  STRUCTURE, 

Societe  Grenobloise  d'Etudes  et  d'Applications 

Hydrauliques  (France). 

G.  Vincent. 

U.S.  Patent  No.  3,490,239,  4  p,  2  fig,  8  ref.  Official 

Gazette  Vol  870  No.  3,  p.  774,  January  20,  1970. 

Descriptors:  'Patents,  'Breakwaters,  'Shore  pro- 
tection. Engineering  structures,  Sea  walls,  Coastal 
structures,  Erosion  control,  Ocean  waves,  Surges, 
Caissons. 
Identifiers:  'Mobile  breakwaters. 

An  improved  breakwater  structure  is  capable  of 
preventing  surges  of  water  from  passing 
thereover.  Two  spaced  walls  exposed  to  wave  at- 
tack are  mounted  on  a  breakwater  having  a  sloping 
wall  on  the  seaward  side.  The  wall  facing  open 
water  forms  a  deflector  and  divides  the  rising 
surge  of  water  into  two  sheets;  one  is  deflected, 
the  other  passes  through  the  wall  to  the  second 


wall  which  throws  the  other  sheet  of  water  back 
onto  the  space  between  the  two  walls.  The  break- 
water structure  is  mobile,  and  is  a  caisson-like 
beam  having  means  for  temporarily  anchoring  it  to 
the  sea  floor.  (Sinha-OEIS) 
W72-05296 


WELL  CONSTRUCTION  REGULATION  AND 
STANDARDS. 

North  Carolina  Board  of  Water  and  Air 
Resources,  Dep't.  of  Water  and  Air  Resources, 
Raleigh,  North  Carolina,  September  1971.  47  p,  7 
fig,  1  tab,  1 1  ref,  5  append. 

Descriptors:  'North  Carolina,  'Well  regulations, 
'Construction,  'Pumps,  'Well  permits,  Stan- 
dards, Water  pollution  control,  Water  supply, 
Potable  water,  Groundwater,  Wells,  Installation, 
Drilling,  Chlorination,  Well  screens,  Recharge 
wells,  Oil  wells,  Irrigation  wells,  Logging  (Record- 
ing), Casings,  Well  spacing. 

Under  authority  of  the  North  Carolina  Well  Con- 
struction Act  the  Board  of  Water  and  Air 
Resources  shall  adopt  rules  and  regulations 
governing  the  location,  construction,  repair,  and 
abandonment  of  wells  and  the  installation  and 
repair  of  pumps  and  pumping  equipment.  The  pur- 
pose of  these  regulations  is  to  safeguard  the  state's 
ground-water  reservoirs  —its  only  remaining 
source  of  unpolluted  fresh  water.  A  person  violat- 
ing the  regulations  is  subject  to  a  penalty  of  $100. 
Registration  and  permits  are  necessary  for  drilling, 
pump  installation,  well  construction,  and  water 
use.  Standards  of  construction  for  water  supply 
wells  apply  to:  (1)  location,  (2)  source  of  water,  (3) 
drilling  and  casing,  (4)  grouting,  (5)  well  screens, 
(6)  gravel  packed  wells.  (7)  large  diameter  wells 
cased  with  concrete  pipe,  (8)  well-head  completion 
and  equipment,  and  (9)  well  identification  plates. 
Standards  of  construction  for  wells  other  than 
water  supply  include:  (1)  recharge  and  disposal 
wells;  (2)  test  holes  and  borings;  (3)  mining,  oil, 
and  gas  wells;  and  (4)  elevator  shafts.  Regulations 
are  provided  for  pumps  and  pumping  equipment, 
the  chlorination  of  wells,  the  maintenance  and 
repair  of  wells,  and  abandonment  of  wells.  Appen- 
dices pertain  to  forms,  figures,  and  tables  respect- 
ing well  installation  and  maintenance.  (Rees- 
Florida) 
W72-05525 


PORT  GROWTH  POLICIES  ABROAD, 

Little  (Arthur  D.),  Inc.,  Cambridge,  Mass. 
For  primary  bibliographic  entry  see  Field  06B. 
W72-05581 


DRAINAGE  CORRELATION  RESEARCH  PRO- 
JECT, (VOL.  I.), 

Montana  State  Univ.,  Bozeman.  Dept.  of  Civil  En- 
gineering and  Engineering  Mechanics. 
For  primary  bibliographic  entry  see  Field  04A. 
W72-05795 


DRAINAGE  CORRELATION  RESEARCH  PRO- 
JECT, VOL.  n, 

Montana  State  Univ.,  Bozeman.  Dept.  of  Civil  En- 
gineering and  Engineering  Mechanics. 
For  primary  bibliographic  entry  see  Field  04A. 
W72-05796 
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8B.  Hydraulics 


CHANNEL  PROCESSES  DURING  DIVERSION 
OF  STREAMFLOW  (RUSLOVYYE  PROTSESSY 
PRI  PEREBROSKE  STOKA), 

I.  F.  Karasev. 

Gidrometeoizdat,  Leningrad,  1970.  268  p. 

Descriptors:  'Channel  morphology,  'Channel 
flow,  'Streamflow,  'Diversion,  Regulation,  Flow 
rates.  Turbulent  flow,  Soils,  Sediment  transport, 
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Sediment  discharge,  Channel  erosion,  Reservoir 
silting,  Water  management  (Applied),  Hydraulic 
engineering,  Hydraulic  structures,  Conveyance 
structures,  Canals,  Water  chemistry,  Water  quali- 
ty, Turbidity. 

Identifiers:  'European  USSR,  'Caucasus,  'Cen- 
tral Asia,  Erodibility ,  Kinematics. 

This  monograph  consisting  of  6  chapters  examines 
the  basic  characteristics  of  a  channel  regime  dur- 
ing diversion  of  streamflow,  the  results  of  recent 
studies  of  canal  and  regulated  river  regimes,  and 
the  experience  gained  from  planning  and  operating 
water  management  systems  in  the  European 
USSR,  Caucasus  and  Central  Asia. 
Geomorphological,  hydraulics,  and  statistical 
methods  of  estimating  channel  conveyances  and 
sediment  transport  are  accompanied  by  sample 
computations  of  critical  flow  velocities,  bottom 
and  suspended  sediment  discharge,  and  increasing 
turbidity  in  an  erodible  channel.  Particular  atten- 
tion is  given  to  the  interaction  of  a  stream  and 
cohesive  soil  in  typical  irrigation  canals  and  to  the 
role  of  hydrochemical  erosion  in  the  degradation 
of  a  clay-filled  channel  and  in  the  subsequent 
changes  in  water  quality.  Relationships  which 
make  it  possible  to  evaluate  evolution  of  general 
channel  shapes,  intensity  of  channel  erosion,  and 
reservoir  silting  are  examined  in  the  light  of 
changes  in  channel  capacity  and  methods  of  chan- 
nel control.  The  text  is  intended  for  hydrologists 
engaged  in  a  study  of  the  effects  of  erosion  on 
streamflow  and  sediment  discharge  and  for 
hydraulic  engineers  concerned  with  the  planning 
and  operation  of  canals  and  regulated  streams. 
(Josefson-USGS) 
W72-05357 


WATER       DISTRIBUTION       SYSTEM       FOR 
CANALS, 

Societe   Grenobloise   d'Etude   et   d' Applications 

Hydrauliques  (France)  (Assignee). 

For  primary  bibliographic  entry  see  Field  04A. 

W72-05429 


PRELIMINARY  TESTS  ON  A  VORTEX 
SHEDDING  CURRENT  METER, 

National  Ocean  Survey,  Rockville,  Md. 

G.  Appell. 

National  Oceanographic  Instrumentation  Center 

Technical  Bulletin  DE  -  1002,  p  5-7,  December 

1971.  4  fig. 

Descriptors:  'Current  meters,  'Stream  gages, 
•Streamflow,  'Flow  measurement,  Research  and 
development.  Instrumentation,  Design,  'Testing, 
Discharge  measurements. 

When  a  cylindrical  rod  is  placed  crosswise  to  the 
direction  of  fluid  flow,  large  eddies  are  regularly 
and  alternately  shed  from  opposite  sides.  These 
eddies  are  known  as  Karman  vortex  trails.  The 
shedding  frequency  is  directly  proportional  to  the 
Strouhal  number  over  certain  Reynolds  number 
ranges  and  is  a  function  of  the  rod  diameter  and 
stream  velocity.  The  principle  was  exploited  in  a 
deep  water  current  speed  meter  in  a  prototype 
development.  An  acoustic  signal  was  passed 
through  the  vortex  street  downstream  from  the 
shedding  rod.  This  signal  was  amplitude  modu- 
lated by  the  passage  of  the  vortices  and  electroni- 
cally detected  and  conditioned  to  produce  a  10- 
volt  square  wave  which  has  the  same  frequency  as 
the  shedding  vortices.  Testing  was  conducted  in 
the  range  of  speeds  between  0.19  and  11.79  fps. 
The  resultant  data  were  processed  by  sampling  the 
measured  frequency  at  1 -second  intervals  and 
averaging  these  samples  for  10  seconds.  The  max- 
imum deviation  in  data  was  obtained  from  the 
maximum  and  minimum  frequency  measured  dur- 
ing a  constant  speed  run.  The  results  of  these  tests 
are  summarized  graphically.  (Woodard-USGS) 
W72-05494 


REPRESENTATION  OF  BED  CONFIGURA- 
TIONS IN  DEPTH-VELOCITY-SIZE  DIA- 
GRAMS, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Earth  and  Planetary  Sciences. 

For  primary  bibliographic  entry  see  Field  02J. 

W72-05622 


END   EFFECTS   IN    MODELS   FOR   SEEPAGE 
BELOW  WEIRS, 

College  of  Engineering,  Madras  (India). 
S.  Muthukumaran.and  Kulandaiswamy. 
Journal   of   the   Hydraulics   Division,   American 
Society  of  Civil  Engineers,  Vol  98,  No  HY3,  Paper 
8794,  p541-552,  March  1972.  4  fig,  1  tab,  4  ref,  Ap- 
pend. 

Descriptors:   'Seepage,  'Weirs,  'Underseepage, 

Flow  nets.  Alluvial  channels,  Permeability,  Water 

loss. 

Identifiers:  'Seepage  below  weirs. 

Determination  of  the  seepage  pattern  beneath 
weirs  on  pervious  foundations  often  requires 
model  experiments.  In  these  models  the  pervious 
reaches  on  the  upstream  and  downstream  sides 
can  be  reproduced  only  up  to  a  short  length  while 
in  the  prototype  these  lengths  are  very  large.  If  the 
length  reproduced  is  small,  considerable  error  is 
introduced  in  the  values  of  uplift  pressures  deter- 
mined by  model  experiments.  By  an  analytical  ap- 
proach, the  minimum  length  of  pervious  reach  to 
be  reproduced  in  the  model,  to  keep  down  the 
error  to  a  specified  maximum,  is  determined  and 
presented  in  a  graph.  (Knapp-USGS) 
W72-05624 


FEATURES  OF  COARSE-GRAINED,  HIGH-CO- 
NCENTRATION FLUIDS  AND  THEIR 
DEPOSITS, 

California  Univ.,  Santa  Barbara. 

For  primary  bibliographic  entry  see  Field  02J. 

W72-05628 


SEDIMENT       DISCHARGE       COMPUTATION 
PROCEDURES, 

Department  of  the   Environment,   Ottawa  (On- 
tario). Inland  Waters  Branch. 
For  primary  bibliographic  entry  see  Field  02J. 
W72-05642 


SHEAR  FLOW  PAST  CIRCULAR  CYLINDER, 

Bristol  Univ.  (England).  Dept.  of  Civil  Engineer- 
ing. 

T.  L.  Shaw,  and  M.  R.  Starr. 

Journal  of  the  Hydraulics  Division,  American 
Society  of  Civil  Engineers,  Vol  98,  No  HY3,  Paper 
8774,  p  461-473,  March  1972.  5  fig,  10  ref ,  append. 

Descriptors:  'Turbulent  flow,  'Flow  around  ob- 
jects, 'Vortices,  'Boundary  layers,  Hydraulics, 
Shear  drag. 
Identifiers:  Flow  around  cylinders. 

Few,  if  any,  civil  engineering  structures  exposed 
to  wind  or  water  flows  are  free  of  strong  bounda- 
ry-layer effects  induced  within  the  flow  by  the 
nearness  of  the  ground.  The  velocity  or  shear 
gradient  then  acting  on  the  structure  provides 
marked  three-dimensional  flow  patterns  in  the 
wake,  changing  the  pressure  distributions  from 
those  to  be  expected  in  two-dimensional  condi- 
tions. This  effect  was  computed  for  various  shear 
gradients  but  always  with  the  same  boundary  and 
structure  geometry.  Local  vortex  shedding  is 
demonstrated,  but  structural  oscillation  is  ex- 
cluded. (Knapp-USGS) 
W72-05643 


DRAINAGE  DESIGN  AS  INFLUENCED  BY 
CONDITIONS  IN  THE  VICINITY  OF  THE 
DRAIN  LINE, 

California  Univ.,  Davis.  Dept.  of  Water  Science 
and  Engineering. 
James  N.  Luthin. 


California  Water  Resources  Center  Completio 
Report  UCAL-WRC-W-212,  February  1972,  2  j 
OWRR  A-031-CAL  (2). 

Descriptors:  Tile  drainage,  Pipe  segments,  Grav< 
envelopes,  Clay  soils. 

Effect  of  drain  parameters  on  flow  into  drains  wa 
studied.  Doubling  the  drain  diameter  gave  a  9( 
130%  increase.  Decreasing  pipe  segment  lengt 
from  3  ft  to  1  ft  increased  rate  of  flow  by  mor 
than  2  1/2  times  for  bare  pipe  (no  gravel  envelope 
For  pipe  wrapped  with  fiberglass,  the  increase  wa 
about  50%.  Studies  on  design  of  a  gravel  envelop 
found  single-sized  separates  such  as  pea  gravel  nc 
effective  in  preventing  movement  of  fine  sand 
and  silts  into  drain  lines.  Gravel  envelopes  shoul 
not  contain  material  smaller  than  a  No.  40  sievi 
Gravel  envelopes  containing  appreciable  amounl 
of  particles  between  the  No.  10  and  No.  40  siev 
will  probably  prevent  movement  of  fine  sands  an 
silt.  Particles  larger  than  No.  10  apparent! 
reduced  the  effectiveness  of  the  envelope.  Fiel 
soils  containing  clay  and  having  good  natun 
structure  do  not  require  an  envelope. 
W72-05872 


CHLORIDE  CONTROL  -  ARKANSAS  AND  RE1 
RIVER  BASINS, 

Army  Engineer  District,  Tulsa,  Okla. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-05876 


8C.  Hydraulic  Machinery 


SELECTION  OF  REVERSIBLE  PUMP/TURBIN 

SPECIFIC  SPEEDS, 

Allis-Chalmers  Corp.,  York,  Pa. 

L.  F.  Henry. 

Paper,  Allis-Chalmers,  1971.  7  p,  6  fig,  1  tab,  5  ref 

Descriptors:  'Pump  turbines.  Pumped  storage 
'Hydraulic  machinery.  Design  data,  Cavitatioi 
Machine  design,  Economics,  Evaluation,  Pump: 
Velocity,  Efficiencies,  Operation  and  mail 
tenance.  Vibration. 

Identifiers:  'Reversible  turbines,  Generalor-m< 
tors.  Turbine  efficiency,  High  head.  Noise  redu< 
tion.  Cost  savings,  'Specific  speed. 

To  cope  with  the  continually  increasing  deman 
for  electric  power,  many  utilities  are  using  revers 
ble  pump  turbines  to  provide  additional  genen 
tion.  Studies  must  be  made  to  select  the  moi 
economical  equipment  for  each  plant.  Since  sele< 
tion  of  the  pump  turbine  specific  speed  contro; 
many  economic  considerations  in  the  pumpe 
storage  plant,  this  is  a  subject  of  considerable  ii 
terest  and  concern.  The  policy  of  one  manufai 
turer  for  making  safe  and  controlled  progres 
toward  higher  specific  speeds  for  higher  hea< 
higher  speed,  larger  capacity,  and  least  expensiv 
pump  turbines  is  explained.  Measured  noise  levi 
data  for  various  plants  are  presented.  Data  ai 
tabulated  on  28  pump  turbine  units  showing  ho 
governing  parameters  were  changed  by  methodic 
advancements  in  design  and  experience  Usir 
higher  specific  speeds  can  mean  a  cost  saving  f< 
pump  turbine  and  generator-motor  units,  whic 
will  be  smaller  in  size.  However,  efficienc; 
cavitation  characteristics,  and  mechanical  an 
hydraulic  design  features  must  also  be  evaluate 
before  selecting  the  most  favorable  speed.  Tb 
higher  noise  levels  produced  by  higher  capacit 
equipment  should  also  be  considered  durii 
design.  (USBR) 
W72-05290 


A  STUDY  OF  CONTRAROTATTNG  TURBINE 
BASED  ON  DESIGN  EFF1CD2NCY, 

Dominion    Engineering    Works    Ltd..    Montre 

(Quebec). 

C.  Qzgur,  and  G.  K.  Nathan. 

Transactions,   American  Society  of  Mechanic 

Engineers,  Ser  D-- J  Basic  Engineering,  Vol  93,  N 

3,  p  395-404,  Sept  1971 .  13  fig,  5  ref.  append. 


ENGINEERING  WORKS— Field  08 
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;criptors:  'Hydraulic  turbines,  'Hydraulic 
:hinery.  Cavitation,  Turbine  runners,  Machine 
ign.  Design  data.  Axial  flow  turbines,  In- 
timation, Kinetic  energy. 

ntifiers:  Canada,  Specific  speed.  Turbine  effi- 
icy. 

:  concept  of  contrarotating  turbomachinery,  of- 
ng  advantages  over  conventional  systems  such 
nigher  efficiency,  flatter  characteristics,  and 
;er  cavitation  performance,  is  generating  in- 
st  in  the  hydraulic  machinery  field.  This  study 
;als  the  variation  of  optimum  (or  design)  effi- 
icy  of  contrarotating  turbines  with  different 
imeters  and  compares  these  turbines  with  con- 
tional  axial  turbines.  Formulas  are  given  which 

be  extended  to  investigate  either  an  unequal 
ed  machine  or  a  turbine  with  a  residual  whirl  at 

outlet.  The  higher  efficiency  of  the  con- 
otating  turbine  at  high  specific  speed  and  low 
d  coefficient  makes  it  well  suited  for  low  head 
^erplants;  it  is  also  suitable  for  high  head  appli- 
ons.  Efficiency  considered  in  this  study  in- 
les  blade  losses  only;  however,  the  reduced  ef- 
incy  resulting  from  gap  and  duct  losses  is  com- 
sated  for  by  simplicity  of  water  passages  in 
trarotating  turbines.  Recent  test  results  justify 
imptions  made  in  this  study  and  confirm  the 
dity  of  the  analysis.  (USBR) 
2-05291 


DERGROUND     TRANSMISSION     IN     THE 
[TED  STATES, 

iton  Edison  Co.,   Mass;  and  Public   Service 

ctric  and  Gas  Co.,  Newark,  N.J. 

P.  Corry ,  and  A.  S.  Brookes. 

lerground  Engineering,  Vol  2,  No  5,  p  55-58, 

5-Septl971. 1  tab. 

icriptors:  Extra  high  voltage,  Alternating  cur- 
t,  'Electrical  conductance,  Costs,  'Transmis- 
l  (Electrical),  Polyethylene,  Temperature, 
ogenics,  Economics,  Dielectrics,  Reviews, 
ntifiers:  Dielectric  constant,  Pipe-type  cables, 
ltz  Mill  Project  (Pa),  'Underground  transmis- 
l  lines,  'Electric  power  losses,  'Electrical  insu- 
lin. Superconductors,  Dielectric  properties. 

derground  transmission  for  any  great  distance 
not  yet  economically  feasible.  Capacitance 
ses  limit  the  current-carrying  capability  of  the 
iductor  to  a  maximum  distance  of  about  26  mi 
S45  kv.  Available  compensating  equipment  is 
ensive  and  requires  large  areas  of  costly  real 
ite  for  installation.  The  state  of  the  art  is 
iewed.  One  solution,  a  pipe-type  cable  installa- 
i,  is  discussed.  A  research  program  on  un- 
ground  transmission,  sponsored  by  the  Electric 
search  Council,  is  outlined;  initial  research 
nits  are  evaluated.  More  research  is  needed  be- 
e  simple,  reliable,  and  economic  transmission 
great  blocks  of  power  over  long  distances  un- 
ground  becomes  a  reality.  (USBR) 
2-05292 


ENDS  ESTABLISHED  FROM  20  YEARS  OF 
MPED  STORAGE-AND  FOR  THE  FUTURE, 

res  Consulting  Servies  Ltd.,  Toronto,  Canada, 
i.  Warnock. 

>er.  International  Conference  on  Pumped 
rage  Development  and  Environmental  Effects, 
Iwaukee,  Wis,  Sept  1971. 40  p,  23  plate,  1  tab. 

scriptors:  'Pumped  storage,  'Pump  turbines, 
ydraulic  machinery,  Underground  power- 
nts,  Installed  capacity,  Environmental  effects, 
droelectric  power,  Thermal  powerplants, 
recasting,  Peak  loads  (Electric),  Axial  flow  hir- 
es, Standby  power.  Ecology, 
ntifiers:  Canada,  Reversible  turbines,  Deriaz 
ftp  turbine,  Francis  turbines.  Specific  speed, 
ghhead. 

mped  storage  has  become  a  significant  element 
electric  power  systems  of  the  1970*s.  The 
lefits  of  relatively  simple,  highly  reliable, 
imptly  available  capacity  offered  by  pumped 
rage  are  being  recognized  by  electric  utilities. 


Water  pumped  into  storage  reservoirs  during  off- 
peak  periods  facilitates  steady  loading  of  large 
thermal  generating  units  and  provides  additional 
energy  for  peak  loads.  The  environmental  benefits 
derived  from  pumped  storage  projects  are 
discussed.  A  review  of  pumped  storage  plants 
since  1950  shows  great  advancement  in  the  state  of 
the  art.  The  place  of  pumped  storage  in  the 
system,  pumped  storage  and  plant  development, 
and  the  future  of  pumped  storage  are  discussed. 
Many  descriptive  charts  and  curves  are  included. 
(USBR) 
W72-05294 


SUPERVISING  RESERVOIRS  AND  CHOOSING 
THE  MOST  ECONOMIC  SIZE  FOR  NEW 
HYDROELECTRIC  INSTALLATIONS, 

Hydro-Quebec,  Montreal. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-05320 


8D.  Soil  Mechanics 


NEW  CONCEPTS  IN  CONSOLIDATION  AND 
SETTLEMENT  ANALYSIS, 

Tippetts-Abbett-Mccarthy-Stratton,  New  York. 
J.  Lowe,  III. 

Paper,  American  Society  of  Civil  Engineers  An- 
nual Environmental  Engineering  Meeting,  St 
Louis,  Mo,  Oct  1971 .  59p,  2  illus,  1  tab,  32  chart. 

Descriptors:  'Consolidation,  Settlement  (Struc- 
tural), Clays,  'Strain  rate,  Hydrostatic  pressure, 
Strain,  Pressure,  'Compression  curves,  Void 
ratio,  'Soil  mechanics,  Soil  analysis,  Soil  com- 
pression tests,  Soil  water  movement,  'Soil  tests. 
Identifiers:  Secondary  consolidation,  Terzaghi 
Lecture,  Pore  water  pressure,  Preconsolidation, 
'Soil  consolidation  tests. 

For  many  years,  consolidation  has  been  analyzed 
using  a  theory  developed  by  Terzaghi,  but  now 
several  modifications  are  proposed.  A  plot  of  the 
movement  of  an  actual  consolidation  sample  vs. 
the  logarithm  of  time  can  be  separated  into  3 
stages  of  compression:  primary,  transitional,  and 
secondary.  A  similar  plot  using  the  Terzaghi 
Theory  shows  good  agreement  in  the  early  portion 
of  compression,  but  considerable  deviation  in  the 
later  portion.  The  Terzaghi  Theory  can  be 
modified  by  considering  variations  that  occur  to 
the  following  3  factors  during  consolidation:  coef- 
ficient of  compressibility,  coefficient  of  permea- 
bility, and  thickness  of  sample.  Time  vs.  move- 
ment curves  plotted  using  the  modified  theory 
closely  approximate  the  conventional  consolida- 
tion test  results  in  all  3  stages  of  compression. 
Void  ratio  vs.  pressure  relationships  would  be 
better  represented  by  a  family  of  curves  using  the 
strain  rate  as  a  parameter  than  by  the  individual 
curve  generally  used.  The  amount  and  time  rate  of 
compression  of  layers  in  the  field  can  be  predicted 
from  laboratory  tests  using  the  modified  con- 
solidation theory.  (USBR) 
W72-05281 


SLOPE  ANALYSIS  FOR  EXPLOSIVE  EXCAVA- 
TIONS, 

California  Univ.,  Livermore. 

R.  H.  Gates. 

Proceedings,       13th      Symposium      on      Rock 

Mechanics,  Univ  111,  Urbana,  Aug-Sept  1971.  26p, 

8  fig,  25  ref ,  append. 

Descriptors:  'Soil  mechanics,  Rock  mechanics, 
'Slope  stability,  Rock  properties,  Stress-strain 
curves,  Cratering,  Finite  element  method,  Com- 
puter applications,  Poison  ratio,  'Craters,  'Rock 
excavation,  Excavation,  Fractures  (Geology), 
Bibliographies,  Rubble,  Slopes. 
Identifiers:  Progressive  failures,  'Explosive  ex- 
cavation, 'Rapid  excavation. 

Crater  slope  stability  assessment  requires  informa- 
tion on  predicted  crater  geometry,  geologic  condi- 


tions, and  material  properties  at  the  site,  including 
seepage  and  weathering  characteristics  of  the 
materials.  An  explosive  excavation  produces  3 
categories  of  material:  the  rubble  zone  comprised 
of  fallback  and  ejecta,  the  rupture  zone,  and  the 
intact  zone.  A  numerical  technique  using  a  digital 
computer  has  been  developed  to  predict  the  crater 
geometry.  Soil  mechanics  principles  are  used  to 
evaluate  rubble  zone  properties;  rock  mechanics 
principles  to  evaluate  the  rupture  and  intact  zone 
properties.  Stability  analyses  of  a  crater  are  of  3 
types:  (1)  empirical,  (2)  limit  equilibrium,  and  (3) 
continuum  mechanics.  Empirical  analysis  slope 
stability  predictions  are  based  largely  on  the  ob- 
served performance  of  comparable  slopes.  Limit 
equilibrium  analyses  are  accomplished  using  the 
method  of  slices  or  the  method  wedges.  To  avoid 
the  upper-bound  theory  of  limit  equilibrium  analy- 
sis, a  form  of  stress  analysis  of  the  continuum 
such  as  the  finite  element  method,  is  required.  Ef- 
forts to  improve  the  ability  of  the  finite  element 
method  to  model  craters  include:  (1)  the  initial 
stress  state,  (2)  the  jointed  rock  properties,  and  (3) 
the  stress-strain  properties  of  the  material. 
(USBR) 
W72-05284 


THE  DESIGN  AND  CONSTRUCTION  OF 
BOUGH  BEECH  RESERVOIR  (THE  EAST  SUR- 
REY WATER  COMPANY), 

Rofe,  Kennard  and  Lapworth,  London  (England). 
P.  S.  Hallas,  and  A.  R.  Titford. 
Journal  of  the  Institution  of  Water  Engineers,  Vol 
25,  No  6,  p  293-322,  Aug  1971.  11  fig,  10  ref,  2  ap- 
pend, disc. 

Descriptors:  'Earth  dams,  Construction,  'Reser- 
voirs, 'Pumped  storage,  Overflow,  Embank- 
ments, Clays,  Compaction  equipment,  'Pile  foun- 
dations, Tunnels,  Construction  practices,  Dams, 
Flood  damage,  Settlement  (Structural),  Drainage. 
Identifiers:  Great  Britain,  Site  selection,  Dif- 
ferential settlement,  Pore  water  pressure. 

A  46%  increase  in  reservoir  capacity  was  achieved 
by  constructing  an  earth  dam  that  curved  away 
from  the  reservoir.  The  bulk  of  the  dam  is  ex- 
pected to  prevent  any  clay  stretching  that  might 
cause  transverse  cracking.  Maximum  dam  height 
is  75  ft  and  crest  length  is  about  4,000  ft.  The  clay 
was  compacted  to  95%  of  Proctor  density  in  the 
embankment  core  and  shoulders.  To  avoid  high 
pore  water  pressure  development,  drainage  blan- 
kets were  placed  in  the  upstream  and  downstream 
shoulders.  The  drainage  blankets  are  1-ft-thick 
sand  layers  spaced  every  7  ft  and  sloped  at  1  verti- 
cal to  30  horizontal.  Prior  to  the  embankment  con- 
struction, the  lower  parts  of  the  valve  tower  and 
glory  hole  overflow  and  their  tunnels  were  con- 
structed. Records  taken  in  the  tunnels  indicated 
the  foundation  settled  12.6  in.  below  the  crest,  9.2 
in.  at  the  overflow,  and  3.8  in.  at  the  valve  tower. 
The  large  differential  settlements  resulted  because 
the  valve  tower  and  overflow  were  constructed  on 
pile  foundations.  In  the  future,  use  of  pile  founda- 
tions will  be  avoided.  (USBR) 
W72-05289 


HYDROLOGICAL,  HYDRAULIC,  SOIL 

MECHANICAL       AND       METEOROLOGICAL 
ASPECTS  OF  MODELS  DEVISED  FOR  DETER- 
MINING THE  DEGREE  OF  PROTECTION  OF- 
FERED BY  FLOOD  LEVEES, 
National  Water  Authority,  Budapest  (Hungary). 
For  primary  bibliographic  entry  see  Field  02A. 
W72-05332 
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8E.  Rock  Mechanics  and 
Geology 


SLOPE  ANALYSIS  FOR  EXPLOSIVE  EXCAVA- 
TIONS, 

California  Univ.,  Livermore. 

For  primary  bibliographic  entry  see  Field  08D. 

W72-05284 
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Field  08— ENGINEERING  WORKS 
Group  8E — Rock  Mechanics  and  Geology 


SOURCES  OF  ERRORS  IN  ROCK  MECHANICS 
FIELD  MEASUREMENTS,  AND  RELATED 
SOLUTIONS, 

California  Univ.,  Berkeley. 
F.  E.  Heuze. 

International  Journal  of  Rock  Mechanics  and  Min- 
ing Science,  Vol  8,  No  4,  p  297-310,  July  1971.  11 
fig,23ref. 

Descriptors:  Bibliographies,  *Rock  mechanics, 
•Field  investigations,  Field  data,  Boreholes, 
*Rock  properties,  Deformation,  Stress  relieving, 
Stress,  Laboratory  tests,  Strength,  Tunnels, 
Seismic  waves,  Rock  excavation,  Rock  tests. 
Identifiers:  Jacks  (Mechanical),  *In  situ  tests,  Flat 
jack  method,  Modulus  of  elasticity. 

Rock  mechanics  field  measurements  are  becoming 
more  important  in  the  design  of  structures  in  or 
upon  rock.  Measurements  must  be  properly 
recorded  and  interpreted  to  accurately  appraise 
the  behavior  of  rock  masses.  Significant 
behavioral  factors  to  be  investigated  include:  (1)  in 
situ  stresses,  (2)  quality,  strength  and  deformabili- 
ty  and,  (3)  deformation  upon  excavation.  Borehole 
jacks  and  dilatometers  are  better  than  overcoring 
methods  for  determining  in  situ  stresses.  A  clas- 
sification system  for  describing  rock  quality 
should  accommodate  a  number  of  rock  types,  be 
capable  of  numerical  expression,  and  be  easy  to 
use.  Generally,  these  requirements  are  incompati- 
ble. In  situ  rock  strength  tests  should  be  of 
reasonable  size  and  cause  minimum  test  site 
damage.  Rock  deformations  caused  by  borehole 
jacks  are  affected  by  the  borehole  roughness  and 
the  inability  of  jointed  rock  masses  to  sustain  the 
high  tensile  stresses  induced  by  the  jack.  Seismic 
traverses  are  appropriate  for  delineating  gross  fea- 
tures of  rock  bodies,  but  should  be  used  cautiously 
for  rock  mass  deformability  determinations. 
Deformation  readings  are  needed  to  determine 
rock  mass  response  to  excavation.  (USBR) 
W72-05293 

8G.  Materials 


OPTIMIZATION  OF  STAINLESS  STEELS  FOR 
USE  AS  CONDENSER  TUBES, 

Westinghouse  Electric  Corp.,  Pittsburgh,  Pa. 
N.  Pessall,  and  J.  Nurminen. 
For  sale  by  the  Superintendent  of  Documents, 
U.S.  Government  Printing  Office,  Washington, 
D.C.  20402,  Price  $1.00.  Office  of  Saline  Water 
Research  and  Development  Progress  Report  No 
741,  February  1972.  89  p,  53  fig,  12  tab,  8  ref.  14- 
30-2708. 

Descriptors:  'Desalination,  'Metallurgy,  'Stain- 
less steel,  Electrochemistry,  Deaeration,  Conden- 
sers, Testing,  Corrosion,  Mechanical  properties. 
Tubes. 

Identifiers:  Test  coupons,  Ferritic  stainless  steels, 
Chromium  substitution.  Molybdenum. 

Laboratory  studies  of  ferritic  stainless  steels 
based  on  ternary  alloys  of  Fe-Cr-Mo  have  been 
made  as  a  first  step  towards  optimization  of  their 
composition,  melting  procedure,  fabrication  and 
heat  treatment,  for  use  as  condenser  tube  material 
in  desalination  plants.  The  preparation  and  charac- 
terization of  test  coupons,  representing  eight  com- 
positions which  exhibit  a  wide  range  of  corrosion 
resistance,  are  described.  Electrochemical 
methods  have  been  used  to  determine  the  relative 
corrosion  resistances  of  the  alloys  and  the  data 
correlated  with  direct  immersion  tests  in  ferric 
chloride  and  synthetic  seawater.  This  class  of 
material  offers  both  excellent  resistance  to  corro- 
sion in  hot  seawater  and  adequate  mechanical  pro- 
perties for  fabrication  into  tubing.  The  final  selec- 
tion of  any  specific  ferritic  stainless  steel,  how- 
ever, will  have  to  be  based  on  the  degree  of  ox- 
ygen control  maintained  in  the  desalination  plant 
and  the  correlation  between  electrochemical  test 
methods  and  direct  exposure  of  the  test  coupons 


to  desalination  plant  conditions.  (OSW  abstract) 
W72-05740 

8H.  Rapid  Excavation 


SLOPE  ANALYSIS  FOR  EXPLOSIVE  EXCAVA- 
TIONS, 

California  Univ.,  Livermore. 

For  primary  bibliographic  entry  see  Field  08D. 

W72-05284 

81.  Fisheries  Engineering 


LENS  PROTEIN  POLYMORPHISMS  IN 
HATCHERY  AND  NATURAL  POPULATIONS 
OF  BROOK  TROUT,  SALVELINUS  FON- 
TEMALIS  (MITCHILL), 

Pennsylvania  State  Univ.,  Erie.  Dept.  of  Biology. 

Larry  R.  Eckroat. 

Trans  Am  Fish  Soc.  100  (3):  527-536.  1971.  nius. 

Maps. 

Identifiers:  Brook,  Frequency,  Gene,  Hatchery, 

Lens,     Natural,     Polymorphisms,     Populations, 

Protein,  Salvelinus-Fontinalis,  Trout. 

Lens  protein  phenotype  and  allele  frequencies  of 
three  autosomal  loci  were  analyzed  by  acrylamide 
gel  electrophoresis  for  1,164  specimens  from  four 
hatchery  populations  of  S.  fontinalis  (Mitchill), 
each  representing  combined  progenies  from  ran- 
dom matings  of  hundreds  of  parents.  A  deficiency 
of  heterozygous  genotypes  at  1  locus,  according  to 
Hardy-Weinberg  analysis,  may  indicate  a  degree 
in  inbreeding  in  the  hatchery  environment.  Allele 
frequencies  of  the  lens  protein  variations  appeared 
to  be  relatively  stable  from  year  to  year  within  a 
particular  hatchery.  Gene  frequency  analyses  for 
the  lens  protein  variations  disclosed  that  brook 
trout  populations  from  some  of  the  different 
hatcheries  were  distinguishable  from  each  other. 
Analyses  of  the  lens  proteins  for  547  specimens 
from  9  natural  populations  of  brook  trout  revealed 
no  genetic  divergence  in  these  small  isolated  popu- 
lations. A  length-frequency  analysis  of  1  popula- 
tion indicated  that  allele  frequencies  were  inde- 
pendent of  length  classes.  Evidence  was  presented 
suggesting  that  a  distance  greater  than  300  yards 
may  act  as  an  isolating  mechanism  leading  to 
genetic  divergence  of  a  brook  trout  population  in  1 
small  stream.  Gene  frequency  analyses  for  the  lens 
protein  variations  disclosed  that  some  of  the  brook 
trout  natural  populations  from  different  areas  sam- 
pled were  distinguishable  from  each  other-Copy- 
right 1971,  Biological  Abstracts,  Inc. 
W72-05667 


WORLD  DISTRIBUTION  OF  RAINBOW 
TROUT  (SALMO  GATRDNERI), 

Guelph  Univ.  (Ontario). 

Hugh  R.  MacCrimmon. 

J  Fish  Res  Bd  Can.  28  (5):  663-704.  1971.  Maps. 

Identifiers:     Distribution,     Grounds,     Rainbow, 

Salmo-Gairdneri,  Spawning,  Trout,  World. 

Since  1874,  the  endemic  range,  S.  gairdneri 
Richardson,  has  been  extended  through  introduc- 
tion to  include  eastern  North  America  and  the  con- 
tinents of  Africa,  Asia,  Australia,  Europe,  and 
South  America.  The  present  range  of  the  species 
extends  into  low  latitudes  by  the  use  of  waters  at 
high  elevations  to  over  4500  m  above  sea  level.  En- 
vironmental factors  considered  to  be  of  primary 
importance  in  the  survival  of  introduced  popula- 
tions are  water  temperature  and  precipitation.  The 
presence  of  suitable  spawning  grounds,  coupled 
with  seasonal  water  temperatures  below  13  C,  are 
essential  for  the  establishment  of  self-sustaining 


populations.  A  further  extension  of  the  worl 
range  of  rainbow  trout  seems  unlikely  except  pe 
haps  in  northeastern  Asia.  However,  distribute 
within  the  present  range  is  likely  to  be  increase 
through  the  use  of  new  ponds  and  reservoirs  i 
they  are  constructed  for  water  supply  and  floo 
control  by  many  countries  throughout  the  worli 
The  farming  of  rainbow  trout,  now  of  local  si| 
nificance  in  parts  of  eastern  Asia,  western  Nort 
America,  and  central  and  western  Europe,  offei 
an  unrealized  potential  on  all  continents  if  wa 
ranted  by  a  protein  and  market  demand-Cop; 
right  1971 ,  Biological  Abstracts,  Inc. 
W72-O5703 


MANAGEMENT  OF  THE  OWENS  PUPFIS1 
CYPRINODON  RADIOSUS  IN  MONO  COUNT! 
CALIFORNIA, 

Michigan  Univ.,  Ann  Arbor.  Museum  of  Zoology 
Robert  Rush  Miller,  and  Edwin  P.  Pister. 
Trans  Am  Fish  Soc.  100(3):  502-509.  1971.  Dlus. 
Identifiers:     California,     County,     Cyprinodor 
Radiosus,  Management,  Owens,  Pupfish. 

The  Owens  pupfish,  C.  radiosus  Miller,  i 
restricted  to  Owens  Valley  along  the  eastern  bas 
of  the  Sierra  Nevada  Range  of  California.  When 
was  described  in  1948  it  was  thought  to  be  extinc 
Its  depletion,  rediscovery,  and  reestablishrnent  i 
the  Owens  Valley  Native  Fish  Sanctuary, 
cooperative  undertaking  between  the  City  of  Lo 
Angeles  and  the  California  Department  of  Fis 
and  Game,  are  described.  Two  other  refuges  i 
Owens  Valley  are  completed  or  under  construe 
tion,  and  the  3  additional  native  fishes  of  this  val 
ley  will  be  established  in  one  of  these.  Such  coi 
servation  activity  reflects  the  growing  concern  o 
the  scientific  community  and  the  public  over  ih 
threat  to  native  fishes— Copyright  1971,  Biologic: 
Abstracts,  Inc. 
W72-05704 

09.  MANPOWER,  GRANTS 
AND  FACILITIES 


9A.  Education  (Extramural) 


WATER        RESOURCE        PROBLEMS       AN! 
RESEARCH  NEEDS  OF  NORTH  CAROLINA, 

North  Carolina  Water  Resources  Research  Inst. 

Raleigh. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-05870 


10.  SCIENTIFIC  AND 
TECHNICAL  INFORMATION 


DIELDRIN  IN  WATER  -  A  BIBLIOGRAPHY. 

Office  of  Water  Resources  Research,  Washington 

D.C.    Water    Resources    Scientific    Informatioi 

Center. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-05325 


POLLUTION    OF    GROUNDWATER    DIE    TC 
MUNICffAL  DUMPS, 

Department  of  Energy,  Mines  and  Resources,  Ot 

tawa  (Ontario).  Inland  Waters  Branch. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-05651 


THE  ECONOMICS  OF  WATER-BASED  OUT 
DOOR  RECREATION:  A  SURVEY  AND 
CRITIQUE  OF  RECENT  DEVELOPMENTS, 

Cornell  Univ.,  Ithaca,  N.Y. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-05668 


AGRICULTURAL     RUNOFF     -     A     BIBLIOG- 
RAPHY-. 

Office  of  Water  Resources  Research.  Washington, 

D.C.    Water    Resources    Scientific    Information 

Center. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-05840 
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SUBJECT  INDEX 


icrobial         Cometabolism  of         2,4,5- 

richlorophenoxyacetic  Acid, 

72-05604  5B 

rDROXYCARBOFURAN 

etermination  of  Residues  of  Carbofuran  and 
;  Toxic  Metabolites  by  Electron  Capture  Gas 
liromatography  After  Derivative  Formation, 
72-05586  5A 

ETOCARBOFURAN 

etermination  of  Residues  of  Carbofuran  and 
;  Toxic  Metabolites  by  Electron  Capture  Gas 
liromatography  After  Derivative  Formation, 
72-05586  5A 

ORBER 

:nch  Scale  Study  of  the  Vacuum  Freezing 

jector  Absorption  Process, 

72-05791  3A 

ORPTION 

.irrelauons   Between  Respiration  and  Direct 

ptake  of  DDT  in  the  Mosquito  Fish  Gambusia 

finis, 

72-05423  5C 

TRACTS 

ieldrin  in  Water  -  A  Bibliography. 

72-05325  5B 

gricultural  Runoff  -  A  Bibliography. 
72-05840  5B 

:RETION  (LEGAL  ASPECTS) 

utler   V.    State   (Riparian's   Right   to   Island 

wnership). 

72-05537  6E 

:ate   Ex   Rel.   Norwood   V.    Rust   Land   and 

umber  Co.   (Title   to   Islands   in   Mississippi 

iver). 

72-05782  6E 

'illiamson  V.  Chicago  Mill  and  Lumber  Co. 
'itle  to  Islands  in  Mississippi  River). 
72-05783  6E 

JTYLATION 

lentification  of  the  Derivatives  Employed  in 
e  Confirmation  of  Dieldrin  Residues, 
72-05603  5A 

D  MINE  WATER 

Bill  to  Amend  the  Federal  Water  Pollution 
ontrol  Act  to  Authorize  Research  and  Demon- 
ration  Programs  for  the  Control  of  Lake  Pol- 
tion  and  Acid  and  Other  Mine  Water 
rainage,  and  to  Prevent  Pollution  by  Oil. 
'72-05761  6E 

riVATED  SLUDGE 

ctivated  Sludge  ATP:  Effects  of  Environmen- 

il  Stress, 

'72-05443  5D 

ENOSINE  TRIPHOSPHATE 

ctivated  Sludge  ATP:  Effects  of  Environmen- 

il  Stress, 

'72-05443  5D 

rUDICATION  PROCEDURE 

aches:  Waiver  or  Estoppel  on  Part  of  Govern- 
lent  Respecting  Obstruction  to  Navigation. 
/72-05526  6E 

idrine  V.  Guillory  (Liability  of  Landowner  for 

•bstructing  Natural  Drainage). 

^72-05540  6E 


Aycock  V.  City  of  Decatur  (City's  Liability  for 

Flooding  of  Warehouse). 

W72-05552  6E 

Conservation,  Policy  and  the  Role  of  Counsel, 
W72-05743  6E 

Arnn  V.   Borough  of  North  Vale  (Municipal 
Liability  for  Inadequate  Storm  Drain  Construc- 
tion). 
W72-05777  6E 

Borough  of  Chatham  V.  Board  of  Conservation 
and  Development  (Application  for  Additional 
Water  Supply). 
W72-05778  6E 

Brockett     V.     City     of     Shreveport    (Laches 
Prevents    Landowner    From    Enjoining    City 
From  Building  a  Reservoir). 
W72-05780  6E 

ADMINISTRATIVE  AGENCD3S 

Borough  of  Chatham  V.  Board  of  Conservation 
and  Development  (Application  for  Additional 
Water  Supply). 
W72-05778  6E 

Status,  Plans,  and  Needs  for  a  Comprehensive 

Feedlot   Pollution   Control   Program   in   South 

Dakota, 

W72-05823  5G 

Status  of  North  Dakota's  Program  to  Control 

Pollution  from  Animal  Feedlots, 

W72-05828  5G 

ADMINISTRATIVE  DECISIONS 

Environmental     Law:     Ecology     Held     Valid 

Criterion  for  Denying  Dredge  and  Fill  Permit 

Under  Section  10,  Rivers  and  Harbors  Act  of 

1899. 

W72-05529  5G 

ADSORPTION 

Selective  Sorption  of  Bacteria  from  Seawater, 
W72-05428  5C 

Demineralization  of  Saline  Water  by  Environ- 
mentally Modulated  Adsorption, 
W72-05447  3A 


Travel  of  Nitrogen  in  Soils, 
W72-05695 

AERATION 

Sewerage  Treatment  Plant, 
W72-05301 

Stream  Water  Aerator, 
W72-05302 

Sewage  Treatment  Process, 
W72-05303 


5B 


5D 


5G 


5D 


Aeration  Device  for  Sewage  Plants  with  Biolog- 
ical Purification, 
W72-05306  5D 

Apparatus   for   Biological   Treatment   of   Raw 

Waste  Water, 

W72-05465  5D 


AEROBIC  TREATMENT 

Liquid  Waste  Treatment  Process, 
W72-05315 


5D 


AERODYNAMIC  TRANSFER  COEFFICD2NT 

Evaporation    From    Drying    Surfaces    by    the 

Combination  Method, 

W72-05702  2D 


AGARS 

Anaerobic  Roll  Tube  Media  for  Nonselective 
Enumeration    and    Isolation    of    Bacteria    in 
Human  Feces, 
W72-05438  5A 

AGRICULTURAL  DRAINAGE 

San  Francisco  Bay-Delta  Water  Quality  Con- 
trol Program, 
W72-05809  5G 

AGRICULTURAL  RUNOFF 

Agricultural  Runoff  -  A  Bibliography. 
W72-05840  5B 

AGRICULTURE 

Chandler  V.  Scogin  (Injunction  to  Prevent  Ob- 
struction to  Natural  Drainage). 
W72-05770  6E 

AIR  POLLUTION 

Air  Containing  Nitrogen- 15  Ammonia:   Foliar 

Absorption  by  Corn  Seedlings, 

W72-05657  5B 

Animal    Waste    Management    and    Associated 

Odor  Control. 

W72-05680  5D 

ALABAMA 

Aycock  V.  City  of  Decatur  (City's  Liability  for 

Flooding  of  Warehouse). 

W72-05552  6E 

City    of    Dothan    V.    Thomley    (Liability    for 

Diversion  of  Surface  Runoff). 

W72-05779  6E 

Water     Availability      of     Marengo      County, 

Alabama, 

W72-05842  7C 

Water  Availability  of  Clarke  County,  Alabama, 

W72-05843  7C 

ALASKA 

Size  Modes  in  Biogenic  Carbonate  Sediment, 

Southeastern  Alaska, 

W72-05631  2J 

United  States  V.  Anchorage,  Alaska  (Owner- 
ship  of   Submerged   Lands   Reserved   by   the 
United  States). 
W72-05767  6E 

ALGAE 

Ecology  of  Cladophora  fracta  and  Cladophora 

glomerata, 

W72-05453  5C 

Relationship  Between  Phosphates  and  Alkaline 
Phosphatase  of  Anabaena  Flos-Aquae  in  Con- 
tinuous Culture , 
W72-05476  5C 

Algal  Distribution  in  Six  Thermal  Spring  Ef- 
fluents, 
W72-05610  5B 

Poly  chlorinated  Biphenyls:  Toxicity  to  Certain 

Phytoplankters, 

W72-05614  5C 

ALGAL  CONTROL 

Bacterical  Pathogens  of  Freshwater  Blue-Green 
Algae, 

W72-05457  5C 

ALKALINE  EARTH  METALS 

A   Computer-Processed    High-Precision   Com- 
pleximetric  Titration  for  the  Determination  of 
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ALKALINE  EARTH  METALS 


SUBJECT  INDEX 


the  Total  Alkaline  Earth  Metal  Concentration 

in  Sea  Water, 

W72-05441  5A 

ALKALINE  PHOSPHATASE 

Relationship  Between  Phosphates  and  Alkaline 
Phosphatase  of  Anabaena  Flos-Aquae  in  Con- 
tinuous Culture, 
W72-05476  5C 

ALLUVIAL  CHANNELS 
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MOULTRIE  COUNTY  (ILL) 
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and    Meteorological   Factors   in    Southwestern 
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trol and  Vegetative  Establishment  on  Highway 
Backslopes. 
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Power  Commission  over  Streams  and  Other 
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W72-05549  6E 

Wyckoff  TP.  V.  Hamilton  (Review  of  Decision 
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NEW  MEXICO 
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W72-05845  7A 

Late  Tertiary  and  Quarternary  Hydrogeology 
of  Estancia  Basin,  Central  New  Mexico, 
W72-05851  2F 

NEW  YORK 

Bierman  V.  Consol.  Edison  Co.  of  New  York, 
Inc.  (Liability  for  Ruptured  Water  Main). 
W72-05523  6E 

Summary  of  the  Hydrologic  Situation  on  Long 
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Riparian  Rights). 

W72-05762  6E 
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NITRATES 

Nitrate  in  Deep  Soil  Profiles  in  Relation  to  Fer- 
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Management  of  Organic   Wastes   from   Cattle 
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NITRIFICATION 

Aquatic  and  Marine  Microorganisms,  Interrela- 
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NITRO-AROMATIC  FUNGICIDES 

Phosphorimetry  of  Chloro-  and  Nitro-Aromau'c 

Fungicides, 

W72-05609  5A 

NITROGEN 

Travel  of  Nitrogen  in  Soils, 

W72-05695  5B 

NITROGEN  COMPOUNDS 
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NITROGEN  FIXATION 
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gions. 
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Microbiological  Studies  on  Nitrogen  Fixation  in 
Aquatic  Environments-II.  On  the  Distribution 
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gions, 
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trol: Part  2- Wastewaters, 
W72-05473  5C 
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NONSELECTIVE  ENUMERATION 

Anaerobic  Roll  Tube  Media  for  Nonselective 
Enumeration    and    Isolation    of    Bacteria    in 
Human  Feces, 
W72-05438  5A 

NONSELECTIVE  ISOLATION 

Anaerobic  Roll  Tube  Media  for  Nonselective 
Enumeration  and  Isolation  of  Bacteria  in 
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NORTH  CAROLINA 

North  Carolina  Water  Plan  Progress  Report, 
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W72-05518  6E 

Well  Construction  Regulation  and  Standards. 
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W72-05828  5G 

NORTHEASTERN  ILLINOIS 
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A   Model  of   Nutrient-Limited   Phytoplankton 

Growth, 
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OBSOLESCENCE 
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Factors, 
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W72-05746  6E 

Extent. of  Detention  or  Retardation  of  Water 

Incident  to  Riparian  Rights. 
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Effluent  Disposing  System, 
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Ocean  Disposal  of  Barge-Delivered  Liquid  and 
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OCEANS 
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W72-05684  5D 

OIL 

Detection  of  Oil  Contamination  in  Sea  Water. 
Volume  III:   Engineering  Evaluation  and  Im- 
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trometry, 
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Skimmer  for  Separating  Flowing  Liquids  from 
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Water  Clarifier  and  Separator, 
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Skimmer  for  Separating  Flowing  Liquids  from 
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W72-05317  5i 


Water  Clarifier  and  Separator, 
W72-05318 


5 


OIL  SPILLS 

'Fingerprinting'    of    Oil    by    Infrared    Spec- 
trometry, 
W72-05439  5A 
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Analysis. 

W72-05436  5A 
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Crops  in  the  Voroshilovgrad  Oblast  (Vodn 
rezhim  chemozemov  obyknovennykh  pod  se 
skokhozyaystvennymi  kul'turami  v  Voroshilc 
gradskoy  oblasti). 
W72-05857 
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zemel'  Predkavkaz'ya). 

W72-05355  -ci 

Spectrographs  Determination  of  Trace  Ele- 
ments (Heavy  Metals)  in  Natural  Waters  l.Spek- 
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Hydrogeology.  Hydrodynamics  and  Formation 
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formirovaniye  podzemnykh  vod  rudnykh 
mestorozhdeniy  Tsentral'nogo  Kazakhstana), 
W72-05416  2F 

Chemical  Resources  of  Seas  and  Oceans  (K- 
himicheskiye  Resursy  morey  i  Okeanov). 
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Small  Concentrations  of  Mineral  and  Organic 
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Composition  of  Organic  Mallei  in  Bottom  Sedi- 
ments of  the  Black  Sea  lOsohennosli  Soslava 
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gigroskopieheskikh  opredeleniyn. 
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Water  Evaporation  From  Soils  of  the  Solonetz 
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A  Second  Chance  for  Water  Quality. 
W72-05530  so 
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WATER  RESOURCES  DIV. 

Important    Considerations    in    the    Process    of 
Designing  a  Groundwater  Data  Collection  Pro- 
gram, 
W72-05341  7A 

GEORGIA  UNIV.,  ATHENS.  DEPT.  OF 
GEOLOGY. 

Short   Distance  Fluvial   Rounding  of  Volcanic 

Detritus. 

W72-05632  2J 

GHANA  UNIV.,  LEGON.  VOLTA  BASIN 
RESEARCH  PROJECT. 

Biology  of  the  Small  Pelagic  Fishes  in  the  New 
Volta  Lake  in  Ghana:  II.  Schooling  and  Migra- 
tions. 
W72-05711  :H 

GHENT  RIJKSUNIVERSITEIT  (BELGIUM). 
ASTRONOMICAL  OBSERVATORY  AND 
SEMINAR  OF  THE  THEORY  OF 


PROBABILITIES  AND  MATHEMATICAL 
STATISTICS. 

Distribution  for  k-Day  Rainfall  Totals, 
W72-05334  2B 

GIDROKHIMICHESKn  INSTITUT, 
NOVOCHERKASSK  (USSR). 

Principles  of  Hydrochemistry  (Osnovy  gidrok- 

himii), 

W72-05354  5G 

Spectrographic    Determination   of   Trace   Ele- 
ments (Heavy  Metals)  in  Natural  Waters  (Spek- 
trograficheskoye  opredeleniye  mikroelementov 
(tyazhelykh  metallov)  v  prirodynkh  vodakh), 
W72-05356  5A 

GIDROMETEOROLOGICHESKII 
NAUCHNO-ISSLEDOVATELSKH  TSENTR 
LENINGRAD  (USSR). 
Perched  Water  Table  and  Groundwater  Flow  in 
the  Southern  Part  of  the  Forest  Zone  (Verk- 
hovodka  i  vnutripochvennyy  stok  v  yuzhnoy 
chastilesnoy  zony), 
W72-05852  2G 

GIESSEN  UNIV.  (WEST  GERMANY). 
LEHRSTUHL  BOTANK  (II). 

Catalytic   Mobilization   of   Phosphate   in   Lake 

Water  and  by  Cyanophyta, 

W72-05456  5C 

GOTEBORG  UNIV.  (SWEDEN).  DEPT.  OF 
ANALYTICAL  CHEMISTRY. 

A    Computer-Processed    High-Precision   Com- 
pleximetric  Titration  for  the  Determination  of 
the  Total  Alkaline  Earth  Metal  Concentration 
in  Sea  Water, 
W72-05441  5A 

GOVERNMENT  COLL.  OF  SCIENCE,  RAIPUR 
(INDIA).  DEPT.  OF  BOTANY. 

An     Ecological     Study     of    the     Macrophyuc 
Vegetation  of  the  Doodhadhari  Lake,  Raipur. 
M  P,  India, 
W72-05470  5C 

GUELPH  UNIV.  (ONTARIO). 

World  Distribution  of  Rainbow  Trout  (Salmo 

gairdneri), 

W72-05703  8I 

GUELPH  UNIV.  (ONTARIO).  DEPT.  OF 
MICROBIOLOGY. 

Infectious  Pancreatic  Necrosis  of  Salmonids  in 

Ontario, 

W72-05596  5C 


GULF  GENERAL  ATOMIC  INC.,  SAN  DIEGO, 

CALIF. 

Fingerprinting'     of    Oil    by     Infrared     Spec- 
trometry, 
W72-05439  -SA 

Reverse  Osmosis  Membrane  Research, 
W72-05448  3A 

HARVARD  UNIV.,  CAMBRIDGE.  MASS.  DIV. 
OF  ENGINEERING  AND  APPLIED  PHYSICS. 

Selective  Sorption  of  Bacteria  from  Seawater, 
W72-05428  5C 


HEBREW  UNIV.,  JERUSALEM  (ISRAEL). 
DEPT.  OF  GEOLOGY. 

Internal       Structures       in       Eolianites       and 
Paleowinds.  Mediterranean  Coast,  Israel. 
W72-05634  2J 


HELLER,  EHRMAN,  WHITE  AND 
MCAULIFFE,  SAN  FRANCISCO,  CALIF. 

Population    Control:    Ultimate    Necessity    ii 

Water  Resource  Management, 

W72-05580  6E 

HUTH  ENGINEERS  INC.,  LANCASTER,  PA. 

Lancaster's  New  Water-Treatment  Plant, 
W72-05803  51 

HYDRO-QUEBEC,  MONTREAL. 

Supervising  Reservoirs  and  Choosing  the  Mos 

Economic  Size  for  New  Hydroelectric  Installa 

tions, 

W72-05320  *' 

IDAHO  UNIV.,  MOSCOW. 

Plankton  Population   Structure   in   the   Lowe 
Coeur  d'Alene  River,  Delta,  and  Lake, 
W72-05452  5( 

IF  AS  AGRICULTURAL  RESEARCH 
EDUCATION  CENTER,  LAKE  ALFRED,  FLA. 

Renovating  Old  Citrus  Groves  in  Indian  Riv< 
Area, 

W72-05573  3 

UT  RESEARCH  INST.,  CHICAGO,  ILL. 

Detection  of  Oil  Contamination  in  Sea  Wate 
Volume  III:   Engineering  Evaluation  and  In 
provement  of  the  Infrared  Oleometer. 
W72-05422  5 

ILLINOIS  DEPT.  OF  CONSERVATION, 
SPRINGFIELD.  DIV.  OF  FISHERIES. 

Stephenson  County  Surface  Water  Resources, 
W72-05867  2 

Moultrie  County  Surface  Water  Resources. 
W72-05868  2 

Greene  County  Surface  Water  Resources. 
W72-05869  2 

ILLINOIS  STATE  GEOLOGICAL  SURVEY, 
URBANA. 

Hydrogeology  of  Solid  Waste  Disposal  Sites 

Northeastern  Illinois, 

W72-05564 

Deltaic  Sedimentation  in  Glacial  Lake  Dougla 
W72-05863 

ILLINOIS  UNIV.,  CHICAGO. 

Suspended    Sediment    Increase    Due    to   Hi 
ricane  Gerda  in  Continental  Shelf  Waters  C 
Cape  Lookout,  North  Carolina, 
W72-05638 

ILLINOIS  UNIV.,  CHICAGO.  DEPT.  OF 
BIOLOGICAL  SCIENCES. 

Toxicity-Metabolism      Relationship      of     t 
Photoisomers    of    Cyclodiene    Insecticides 
Freshwater  Animals, 
W72-05425 

ILLINOIS  UNIV.,  URBANA.  DEPT.  OF 
AGRICULTURAL  ENGINEERING. 

Measurement     of     Manure     Gases     by     C 

Chromotography. 

W72-05682 

ILLINOIS  UNIV.,  URBANA.  DEPT.  OF  FOOD 
SCIENCE;  AND  ILLINOIS  UNIV.,  URBANA. 
DEPT.  OF  DAIRY  SCIENCE;  AND  ILLINOIS 
UNIV.,  URBANA.  DEPT.  OF  MICROBIOLOG 

Anaerobic  Roll  Tube  Media  for  Nonselect 
Enumeration    and    Isolation    of    Bacteria 
Human  Feces, 
W72-05438 
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LOCKHEED  MISSILES  AND  SPACE  CO.,  SAN  DIEGO,  CALIF. 


.LINOIS  UNIV.,  URBAN  A.  GRADUATE  COLL. 

Environmental  Pollution   by   Lead  and  Other 

Metals. 

W72-05417  5B 

IDUSTRIAL  AND  SCIENTIFIC  RESEARCH 
1ST.  FOR  ENGINEERING  SURVEYS  IN 
ONSTRUCTION,  MOSCOW  (USSR). 
Water-Salt    Regime    of    Ciscaucasian    Flood 
Plains    (Vodno-solevoy    rezhim    poymennykh 
zemel'  Predkavkaz'ya), 
W72-05355  2G 

ISTITUT  D'ELEVAGE  ET  DE  MEDECEME 
JTERIN  AIRE  DES  PAYS  TROPICAUX, 
)RT-LAMY  (CHAD). 

Frequency  of  Animal  Botulism  of  Water  Origin 

in  Senegal,  (In  French), 

W72-05715  5C 

STITUT  ROYAL  DES  SCIENCES 
LTURELLES  DE  BELGIQUE,  BRUSSELS. 

Investigations  on  Oyster  Culture  in  the  Flood 

Basin  of  Ostend  in  1968, 

W72-05734  2L 

STITUT  RUDJER  BOSKOVIC,  ROVINJ 
UGOSLAVIA).  CENTER  FOR  MARINE 
SEARCH. 

Uptake  of  137Cs  in  some  Marine  Animals  in 

Relation  to  Temperature,  Salinity,  Weight  and 

Moulting, 

W72-054O5  5B 

STITUTE  FOR  LAND  AND  WATER 
VNAGEMENT  RESEARCH,  WAGENINGEN 

ETHERLANDS). 

Dn  the  Decomposition  of  the  Extreme  Value 

Distribution  of  Daily  Rainfall  Depths  and  the 

Derivation     of     Probabilities     of     Compound 

Events, 

W72-05477  2B 

Numerical   Simulation  Technique  for  Vertical 

Drainage  from  a  Soil  Column, 

V72-05479  2G 

STITUTE  OF  BIOLOGY  OF  SOUTHERN 
AS,  SEVASTOPOL  (USSR). 
Quantitative  Distribution  of  Zinc  in  Waters  of 
he    Sea    of    Azov    (Kolichestvennoye    Ras- 
iredeleniye  Tsinka  v  Vode  Azovskogo  Morya), 
V72-05503  2K 

STITUTE  OF  COASTAL  OCEANOGRAPHY 
D  TIDES,  BIRKENHEAD  (ENGLAND). 

idge  Waves  and  Crescentic  Bars, 

V72-05649  2J 

STITUTE  OF  PUBLIC  UTILITY  SERVICE, 
DANSK  (POLAND). 

Results  of  Investigations  on  Planning  One-  and 
'wo-Step  Fermentation  of  Sewage  Deposits, 
V72-05730  5D 

ITITUTUL  DE  IGIENA,  IASI  (RUMANIA). 
KTERIOL.  LAB.  KOMMUNALHYG. 

he  Removal  of  Dissolved  Radio-Elements  in 

he   Treatment    of    Water    With    Flocculating 

igents. 

V72-05411  5D 

he  Effect  of  the  Insecticide  'Pinetox'  on  the 
..  coli  as  a  Pollution  Indicator  and  the  Deter- 
mination of  the  Biodegradation  of  the  Insecti- 
"de  by  Biological  Tests, 
V72-05412  5C 


INTERNATIONAL  ATOMIC  ENERGY 
AGENCY,  VIENNA  (AUSTRIA). 

An  Environmental  Isotope  Study  of  the  South- 
western Karst  Region  of  Turkey, 
W72-05480  2F 

INTERNATIONAL  INST.  FOR 
ENVIRONMENTAL  AFFAIRS,  WASHINGTON, 
D.C. 

International      Environmental      Management: 

Some  Preliminary  Thoughts, 

W72-05578  6E 

INTERNATIONAL  UNION  FOR  THE 
CONSERVATION  OF  NATURE  AND  NATURAL 
RESOURCES,  BONN  (WEST  GERMANY). 

The  Coordination  of  Legislative  Policy  and  the 
Regulation   of    Private    Interests:    Some    sug- 
gested Pragmatic  Principles  for  Environmental 
Policy, 
W72-05569  6E 

IOWA  STATE  DEPT.  OF  HEALTH,  DES 
MOINES.  ENVIRONMENTAL  ENGINEERING 
SERVICE. 

Feedlot  Pollution  Control  in  Iowa, 

W72-05830  5G 

IOWA  STATE  UNIV.,  AMES.  DEPT.  OF 
AGRICULTURAL  ENGINEERING. 

The   Universities'    Role   in   Feedlot   Pollution 

Control, 

W72-05820  5G 

IOWA  STATE  WATER  RESOURCES 
RESEARCH  INST.,  AMES. 

An  Analysis  of  the  Economic  Implications  of 
the  Permit  System  of  Water  Allocation, 
W72-05839  6B 

IOWA  UNIV.,  IOWA  CITY.  STATE  HYGIENIC 
LAB. 

Analysis  of  Pesticides  in  Water  Using  Silica 

Gel  Column  Clean-Up, 

W72-05605  5A 

JOHNS  HOPKINS  UNIV.,  BALTIMORE,  MD. 
CHESAPEAKE  BAY  INST. 

Temperatures  and  Salinity  Distributions  in  Ver- 
tical Sections  Along  the  Longitudinal  Axis  and 
Across  the  Entrance  of  the  Chesapeake  Bay 
(April  1968  to  March  1969), 
W72-05652  2L 

JOHNS  HOPKINS  UNIV.,  HAGERSTOWN,  MD. 
SCHOOL  OF  HYGIENE  AND  PUBLIC  HEALTH. 

Fatal   Arteriosclerotic    Heart   Disease,    Water 

Hardness     at     Home,     and     Socioeconomic 

Characteristics, 

W72-05407  5F 

JOHNS  HOPKINS  UNIV.,  SILVER  SPRING,  MD. 
APPLIED  PHYSICS  LAB. 

Interim  Data  Acquisition  System  for  the  En- 
vironmental Test  Laboratory, 
W72-05442  7C 

KAISER  INDUSTRIES  CORP.,  OAKLAND, 
CALIF. 

An  Integral  Approach  to  Urban  Water  Supply 

Systems, 

W72-05565  6B 


KANSAS  CITY  STAR,  MO. 

How  to  Gain  Public  Support, 
W72-05821 
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KANSAS  STATE  DEPT.  OF  HEALTH,  TOPEKA. 
ENVIRONMENTAL  HEALTH  SERVICES. 

The  Kansas  Animal  Waste  Control  Program, 
W72-05817  5G 


Status  Report  -  Kansas  Feedlot  Pollution  Con- 
trol Program  -  Extemporaneous  Remarks, 
W72-05826  5G 

KANSAS  STATE  UNIV.,  MANHATTAN.  DEPT. 
OF  CIVIL  ENGINEERING. 

Research  Needs  in  Cattle  Feedlot  Waste  Con- 
trol, 
W72-05835  5G 

KENANA  RESEARCH  STATION,  ABU  N*AAMA 

(SUDAN). 
An  Improved  Method  of  Soil  Moisture  Control 
with    Observations    on    Tomato    Growth    and 
Water  Uptake, 
W72-05361  2G 

KENTUCKY  UNIV.,  LEXINGTON.  DEPT.  OF 
CHEMISTRY. 

A  Comparison  Study  of  Detection  Limits  Using 
Flame-Emission  Spectroscopy  with  the  Nitrous 
Oxide-Acetylene    Flame   and   Atomic-Absorp- 
tion Spectroscopy, 
W72-05588  5A 

KINNERET  LIMNOLOGICAL  LAB.,  TIBERIAS 
(ISRAEL). 

Lake  Kinneret:  The  Nutrient  Chemistry  of  the 

Sediments, 

W72-05469  5C 

KOEBIG  AND  KOEBIG,  INC.,  LOS  ANGELES, 
CALIF. 

Lopez  V\  iter  Supply  Project, 

W72-05594  4A 

KONINLIJKE/SHELL-LABORATORIUM, 
AMSTERDAM  (NETHERLANDS). 

Biological  Degradation  of  Mineral  Oil  in  Sea 

Water, 

W72-05616  5B 

KYOTO  UNIV.  (JAPAN),  RESEARCH  INST. 
FOR  FOOD  SCIENCE;  AND  MIE 
PREFECTURAL  UNIV.,  TSU  (JAPAN). 
FACULTY  OF  FISHERIES. 

Microbiological  Studies  on  Nitrogen  Fixation  in 
Aquatic  Environments-II.  On  the  Distribution 
of  Nitrogen  Fixing  Bacteria  in  Sea  Water  Re- 
gions, 
W72-05472  5C 

LA  TROBE  UNIV.,  BUNDOORA  (AUSTRALIA). 
SCHOOL  OF  AGRICULTURE. 

Model  of  Soil  Water  Use  by  Tea, 

W72-05713  3F 

LAKEHEAD  UNIV.,  PORT  ARTHUR 
(ONTARIO). 

Thunder  Bay:  An  Example  of  a  Silled  Fresh- 
Water  Bay, 
W72-05633  :h 

LAVAL  UNIV.,  QUEBEC.  DEPARTEMENT  DE 
BIOLOGIE. 

Two  Simple  Durable  Epifaunal  Collectors, 
W72-05432  5A 

LITTLE  (ARTHUR  D.),  INC.,  CAMBRIDGE, 
MASS. 

Port  Growth  Policies  Abroad, 

W72-05581  6B 

LOCKHEED  MISSILES  AND  SPACE  CO..  SAN 
DIEGO,  CALIF.  LOCKHEED  OCEAN  LAB. 

Relationships    Between    Bottom    Topography 

and  Marine  Sediment  Properties  in  an  Area  of 

Submarine  Gullies, 

W72-05639  2J 
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LOS  ANGELES  DEPT.  OF  WATER  AND  POWER,  CALIF. 


LOS  ANGELES  DEPT.  OF  WATER  AND 
POWER,  CALIF. 

Inflation,    Obsolescence    and    Environmental 

Factors, 

W72-05283  6B 

LOUISIANA  STATE  UNIV.,  BATON  ROUGE. 
COASTAL  STUDIES  INST. 

Effluent  Expansion  and  Interfacial  Mixing  in 

the  Presence  of  a  Salt  Wedge,  Mississippi  River 

Delta, 

W72-05648  2L 

LYCO  SYSTEMS,  INC.,  WILLIAMSPORT,  PA. 

(ASSIGNEE). 

Apparatus   for   Biological  Treatment  of   Raw- 
Waste  Water, 
W72-05465  5D 

MADURAI  UNIV.  (INDIA).  DEPT.  OF 
BIOLOGICAL  SCD2NCES. 

Seasonal  Variation  in  Primary  Productivity  in 

Three  Tropical  Ponds, 

W72-05460  5C 

MAINE  UNIV.,  BANGOR.  ATLANTIC  SEA  RUN 
SALMON  COMMISSION. 

Fecundity   of    Atlantic    Salmon   (Salmo   Salar) 

from  Two  Maine  Rivers, 

W72-05615  2I 

MAINE  UNIV.,  PORTLAND.  SCHOOL  OF  LAW. 

Conservation,  Policy  and  the  Role  of  Counsel, 
W72-05743  6E 

MARINE  SCIENCE  INST.,  PORT  ARANSAS, 
TEX. 

Origin  of  Shell  Beaches,  Padre  Island,  Texas, 

W72-05636  ^ 

MARQUARDT  CORP.,  VAN  NUYS,  CALIF. 
Demineralization  of  Saline  Water  by  Environ- 
mentally Modulated  Adsorption, 
W72-05447  3A 

MASSACHUSETTS  INST.  OF  TECH., 
CAMBRIDGE.  DEPT.  OF  EARTH  AND 
PLANETARY  SCIENCES. 

Representation     of     Bed     Configurations     in 

Depth-Velocity-Size  Diagrams, 

W72-05622  ^ 

MASSACHUSETTS  WATER  RESOURCES 
COMMISSION,  BOSTON.  DIV.  OF  WATER 
RESOURCES. 

A  Summary  of  Massachusetts  State  Laws,  Poli- 
cies and  Programs  Pertaining  to  Water  and  Re- 
lated Land  Resources, 
W72-05515  6E 

MCDONNELL  DOUGLAS  CORP.,  SANTA 
MONICA,  CALIF.  (ASSIGNEE). 

Desalination  Apparatus  and  Process, 
W72-05511  3A 

MEDICAL  UNIV.  OF  SOUTH  CAROLINA, 
CHARLESTON.  DEPT.  OF  BIOMETRY. 

Computer     Analysis     of     Water     Distribution 
Systems:  Part  I  -  Formulation  of  Equations, 

W72-05322  4A 

METCALF  AND  EDDY,  INC.,  BOSTON,  MASS. 

ABCs  of  Cultural  Eutrophication  and  its  Con- 
trol: Part  2-Wastewaters, 
W72-05473  5C 

METEOROLOGICAL  OFFICE,  POONA 

(INDIA). 

Evapotranspiration  Reduction, 

W72-05700  3B 


MICHIGAN  STATE  UNIV.,  EAST  LANSING. 

(  +  )-Abscisic  Acid  Content  of  Spinach  in  Rela- 
tion to  Photoperiod  and  Water  Stress, 
W72-05364  3F 

MICHIGAN  UNIV.,  ANN  ARBOR.  MUSEUM  OF 
ZOOLOGY. 

Management  of  the  Owens  Pupfish  Cyprinodon 
radiosus  in  Mono  County,  California, 
W72-05704  8I 

MINISTRY  OF  AGRICULTURE,  JERUSALEM 
(ISRAEL).  HYDROLOGICAL  SERVICE. 

Probability  Distribution  of  Flow  Events  in  The 

Negev  Area  of  Israel, 

W72-05487  2E 

MINNESOTA  POLLUTION  CONTROL 
AGENCY,  MINNEAPOLIS. 

How  to  Conduct  a  State  Inventory, 
W72-05815 


MONSANTO  ENVIRO-CHEM  SYSTEMS,  INC., 
CHICAGO,  ILL.  INDUSTRIAL  WATER 
POLLUTION  CONTROL  DEPT. 

Rate  Surcharges:  Friend  or  Foe, 

W72-05663  5G 

MONTANA  STATE  DEPT.  OF  HEALTH, 
HELENA.  WATER  POLLUTION  CONTROL 
SECTION. 

Status  Report  of  Montana's  Program  to  Control 

Pollution  from  Animal  Feedlots, 

W72-05824  50 

MONTANA  STATE  UNIV.,  BOZEMAN. 

Snowpack  Accumulation  in  Relation  to  Terrain 

and   Meteorological   Factors  in   Southwestern 

Montana, 

W72-05497  2C 
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Minnesota  Feedlot  Pollution  Control  Program  - 

Status  Report, 

W72-05822  5G 

MINNESOTA  UNIV.,  MINNEAPOLIS.  DEPT.  OF 
CIVIL  ENGINEERING. 

Travel  of  Nitrogen  in  Soils, 

W72-05695  5B 

MINNESOTA  UNIV.,  MINNEAPOLIS.  DEPT.  OF 
ECONOMICS. 

Economic        Growth        and        Ecology-An 

Economist's  View, 

W72-05665  6C 

MINNESOTA  UNIV.,  MINNEAPOLIS.  WATER 
RESOURCES  RESEARCH  CENTER. 

Aquatic  Plants  from  Minnesota  Part  1  -  Chemi- 
cal Survey. 
W72-05877  2K 

Interest  Groups  With  Water  and  Related  Land 
Resources  Programs  in  Minnesota,  1971, 
W72-05878  6E 

MINNESOTA  UNIV.,  ST.  PAUL.  DEPT.  OF 
AGRICULTURAL  AND  APPLIED  ECONOMICS. 

A    'Disjointed   Incremenlalist's'    Approach   to 
Measuring  Research  Benefits  and  Costs, 
W72-05672  6B 

MISSISSD7PI  STATE  UNIV.,  STATE  COLLEGE. 
DEPT.  OF  CIVIL  ENGINEERING. 

The  Effects  of  Urbanization  on  Water  Quality, 
W72-05656  5B 

MISSOURI  UNIV.,  COLUMBIA. 
AGRICULTURAL  EXTENSION  DIV. 

Developing  an  Animal  Waste  Management  Ac- 
tion Program, 
W72-05836  5G 

MISSOURI  UNIV.,  COLUMBIA.  DEPT.  OF 
AGRICULTURAL  ECONOMICS. 

Assessing  the  Problem  of  Feedlot  Pollution, 
W72-05833  5G 

MISSOURI  WATER  POLLUTION  BOARD, 
JEFFERSON  CITY. 

Missouri's  Animal  Waste  Management, 
W72-05825  5G 

MONASH  UNIV.,  CLAYTON  (AUSTRALIA). 
DEPT.  OF  BOTANY. 

An  Error  in  the  Calibration  of  Xylem-Water 
Potential  Against  Leaf-Water  Potential, 

W72-05367  2I 


Infrared     Temperature     Sensing     of     Snow 

Covered  Terrain, 

W72-05498 


2C 


MONTANA  STATE  UNIV.,  BOZEMAN.  DEPT. 
OF  CrVTL  ENGINEERING  AND  ENGINEERING 
MECHANICS. 

Drainage  Correlation  Research  Project,  (Vol 

I.). 
W72-05795 


4/ 


Drainage  Correlation  Research  Project,  Vol.  II, 
W72-05796  4/ 

MOSCOW  STATE  UNTV.  FACULTY  OF 
BIOLOGY  AND  SOIL  SCIENCE. 

Hygroscopic  Determinations  of  Soil  Wate 
Pressure  in  Certain  Soils  of  North  Vietnar 
(Davleniye  pochvennoy  vlagi  v  nekotoryk 
pochvakh  Severnogo  Vyetnama  (po  dannyr 
gigroskopicheskikh  opredeleniy)), 
W72-05853  2( 

MOSCOW  STATE  UNIV.  (USSR). 
Hydromedusae     Mitrocomella     polydiademal 
and  M.  cruciata  as  Indicators  of  Boreal  an 
Arctic  Waters, 
W72-05391 

Composition  of  Organic  Matter  in  Bottom  Sed 
ments  of  the  Black  Sea  (Osobennosti  Sosta^ 
Organicheskogo  Veshchestva  Glubokovodnyk 
Osadkov  Chemogo  Morya), 
W72-05508 

MOSCOW  STATE  UNTV.  (USSR). 
PROBLEMNAYA  LABORATORTYA 
SNEZHNYKH  LAVIN  I  SELEI. 

Instrument  for  Measuring  Surface  Velocity 
Water-Rock    Mudflows    (0    pribore    dlya   i 
mereniya  poverkhnostnoy  skorosti  vodokame 
nykh  selevykh  potokov), 
W72-05858 

MUZEUL  DE  ISTORIE  NATXRALA  'GRIGOR 
ANTTPA',  BUCHAREST  (RUMANIA). 

The   List  of  Copepod  Species  Found  in  t 
Waters  of  the  Romanian  Littoral  of  the  Bla 
Sea  and  in  Sinoe  Lagoon.  (In  Rumanian), 
W72-05562 

NATIONAL  CENTER  FOR  URBAN  AND 
INDUSTRIAL  HEALTH,  CINCINNATI,  OHIO 
SOLID  WASTES  PROGRAM. 

Ridge  and  Furrow  Liquid  Waste  Disposal  u 

Northern  Latitude, 

W72-05808 


OR-8 


^K 


NATIONAL  COUNCIL  OF  THE  PAPER 
INDUSTRY  FOR  AIR  AND  STREAM 
IMPROVEMENT,  INC.,  NEW  YORK. 

Paper     Industry     Water     Quality     Protection 

Technology:  Status  and  Needs, 

W72-05737  5D 

NATIONAL  ENVmONMENTAL  RESEARCH 
CENTER,  CINCINNATI,  OHIO.  ANALYTICAL 
QUALITY  CONTROL  LAB. 

'Cold  Vapor'  Method  for  Determining  Mercu- 
ry. 
W72-05490  5A 

NATIONAL  INST.  FOR  WATER  RESEARCH, 
PRETORIA  (SOUTH  AFRICA). 
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tOCKVILLE,  MD. 

Measurements   of   Concentration   Polarization 
Boundary  Layer  in  Reverse  Osmosis  Desalinat- 
ing Systems, 
W72-05787  3A 
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Environmental  Policy  and  International  Institu- 
tional Arrangements:  A  Proposal  for  Regional 
and  Global  Environmental  Protection  Agencies 
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W72-05517  6E 

Wise   Management  of  North  Carolina  Water 
Resources     Through     Law-An      Orientation 
Brochure-- Vol.  1. 
W72-05518  6E 

NORTH  CAROLINA  WATER  RESOURCES 
RESEARCH  INST.,  RALEIGH. 

Water  Resource  Problems  and  Research  Needs 

of  North  Carolina, 

W72-05870  6B 

NORTH  DAKOTA  STATE  DEPT.  OF  HEALTH, 
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As  the  Nation's  principal  conservation  agency,  the  Department  of  the 
Interior  has  basic  responsibilities  for  water,  fish,  wildlife,  mineral,  land, 
park,  and  recreational  resources.  Indian  and  Territorial  affairs  are  other 
major  concerns  of  America's  "Department  of  Natural  Resources." 

The  Department  works  to  assure  the  wisest  choice  in  managing  all  our 
resources  so  each  will  make  its  full  contribution  to  a  better  United 
States-now  and  in  the  future. 
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FOREWORD 

Selected  Water  Resources  Abstracts,  a  semimonthly  journal,  includes  abstracts 
of  current  and  earlier  pertinent  monographs,  journal  articles,  reports,  and 
other  publication  formats.  The  contents  of  these  documents  cover  the  water- 
related  aspects  of  the  life,  physical,  and  social  sciences  as  well  as  related 
engineering  and  legal  aspects  of  the  characteristics,  conservation,  control,  use, 
or  management  of  water.  Each  abstract  includes  a  full  bibliographical  citation 
and  a  set  of  descriptors  or  identifiers  which  are  listed  in  the  Water  Resources 
Thesaurus.  Each  abstract  entry  is  classified  into  ten  fields  and  sixty  groups 
similar  to  the  water  resources  research  categories  established  by  the  Com- 
mittee on  Water  Resources  Research  of  the  Federal  Council  for  Science  and 
Technology. 

WRSIC  IS  NOT  PRESENTLY  IN  A  POSITION  TO  PROVIDE  COPIES  OF  DOCU- 
MENTS ABSTRACTED  IN  THIS  JOURNAL.  Sufficient  bibliographic  information 
is  given  to  enable  readers  to  order  the  desired  documents  from  local  libraries 
or  other  sources. 

Selected  Water  Resources  Abstracts  is  designed  to  serve  the  scientific  and 
technical  information  needs  of  scientists,  engineers,  and  managers  as  one 
of  several  planned  services  of  the  Water  Resources  Scientific  Information 
Center  (WRSIC).  The  Center  was  established  by  the  Secretary  of  the  Interior 
and  has  been  designated  by  the  Federal  Council  for  Science  and  Technology 
to  serve  the  water  resources  community  by  improving  the  communication  of 
water-related  research  results.  The  Center  is  pursuing  this  objective  by  co- 
ordinating and  supplementing  the  existing  scientific  and  technical  information 
activities  associated  with  active  research  and  investigation  program  in  water 
resources. 

To  provide  WRSIC  with  input,  selected  organizations  with  active  water  resources 
research  programs  are  supported  as  "centers  of  competence"  responsible  for 
selecting,  abstracting,  and  indexing  from  the  current  and  earlier  pertinent 
literature  in  specified  subject  areas. 

Additional  "centers  of  competence"  have  been  established  in  cooperation  with 
the  Environmental  Protection  Agency.  A  directory  of  the  Centers  appears  on 
inside  back  cover. 

Supplementary  documentation  is  being  secured  from  established  discipline- 
oriented  abstracting  and  indexing  services.  Currently  an  arrangement  is  in 
effect  whereby  the  BioScience  Information  Service  of  Biological  Abstracts 
supplies  WRSIC  with  relevant  references  from  the  several  subject  areas  of 
interest  to  our  users.  In  addition  to  Biological  Abstracts,  references  are  acquired 
from  Bioresearch  Index  which  are  without  abstracts  and  therefore  also  appear 
abstractless  in  SWRA.  Similar  arrangements  with  other  producers  of  abstracts 
are  contemplated  as  planned  augmentation  of  the  information  base. 

The  input  from  these  Centers,  and  from  the  51  Water  Resources  Research 
Institutes  administered  under  the  Water  Resources  Research  Act  of  1964,  as 
well  as  input  from  the  grantees  and  contractors  of  the  Office  of  Water  Re- 
sources Research  and  other  Federal  water  resources  agencies  with  which  the 
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Center  has  agreements  becomes  the  information  base  from  which  this  journai 
is,  and  other  information  services  will  be,  derived;  these  services  include 
bibliographies,  specialized  indexes,  literature  searches,  and  state-of-the-art 
reviews. 

Comments  and  suggestions  concerning  the  contents  and  arrangements  of  this 
bulletin  are  welcome. 

Water  Resources  Scientific  Information  Center 
Office  of  Water  Resources  Research 
U.S.  Department  of  the  Interior 
Washington,   D.  C.  20240 
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HSSOLVED  INORGANIC  AND  ORGANIC 
:ONSTITUENTS  IN  WATER, 

Vrmy    Medical    Research    and    Nutrition    Lab., 

)enver,  Colo. 

:or  primary  bibliographic  entry  see  Field  02K. 

V72-06525 

)2.  WATER  CYCLE 


AASS  SPECTRAL  INVESTIGATION  OF  PESTI- 

:n>Es, 

Vrizona  Univ.,  Tucson. 

A.  E.  Wacks,  and  W.  A.  Laurie. 

Wailable  from  the  National  Technical  Informa- 

ion  Service  as  AD-729  907,  $3.00  in  paper  copy, 

10.95  in  microfiche.   AROD-9109.1-A,  June  30, 

971.  34  p.  21   fig,   1    tab,    17  ref.  Contr.   No. 

3AHC04  70C0021. 

Descriptors:  'Organophosphorus  pesticides,  *U- 
eas.  Pesticides,  Pesticide  residues.  Spectrometry, 
Phosphothioate  pesticides,  Analytical  techniques, 
identifiers:  'Carbodiimides,  'Metastable  ion 
ransitions,  'Ion  kinetic  energy,  'Mass  spec- 
rometry,  'Phenylphosphonothioates,  'Chemical 
nterference  isomers,  O-ethyl  o-p-nitrophen- 
rlphosphonothioate,  Fenthion,  Methyl  parathion, 
Meta-systox,  Di-cyclohexyl  carbodiimide,  Di-o- 
tolyl  carbodiimide,  Di-p-tolyl  carbodiimide,  Di- 
sopropyl  carbodiimide,  Dowco  118  (Zytron), 
Double  focusing  mass  spectrometer.  Mass  spec- 
Ira. 

Previous  studies  involved  active  physical  methods 
(temperature     studies,     appearance     potentials. 


elastograms)  and  passive  physical  methods 
(metastable  ion  transitions,  ion  kinetic  energy  stu- 
dies) in  determining  the  source  of  isomeric  inter- 
ferences and  in  relating  mass  spectral  cracking 
patterns  to  the  pesticidal  compound  investigated. 
With  one  or  more  of  the  methods  the  source  of  an 
observed  isomeric  material  in  the  mass  spectrum 
of  a  compound  could  be  determined.  As  a  follow- 
on  to  these  studies,  the  mass  spectral  behavior  of 
14  organophosphorus  pesticides  along  with  four 
symetrically  substituted  ureas  and  carbodiimides, 
which  frequently  occur  as  contaminants  during 
analysis,  were  examined.  Specifically,  metastable 
ion  kinetic  energy  were  studied.  All  or- 
ganophosphorus pesticide  compounds  showed 
evidence  of  rearrangements  which  could  lead  to 
difficulties  in  the  interpretation  of  unknown  spec- 
tra. The  ureas,  synthesized  by  the  hydrolysis  of 
carbodiimides,  showed  fragmentation  patterns  ex- 
pected for  that  class  of  compounds.  Conventional 
techniques  of  low  resolution  mass  spectrometry 
with  a  single  focusing  instrument  are  not  sufficient 
to  conclusively  determine  the  origin  of  observed 
'rearrangement'  peaks.  The  techniques  of  high 
resolution  mass  spectrometry  in  conjunction  with 
ion  kinetic  energy  studies  as  used  in  these  studies 
will  give  the  most  precise  data.  Mass  spectral  data 
are  presented  for  the  compounds  investigated. 
(Holoman-Battelle) 
W72-05977 

2A.  General 


COMPARISON  OF  RUNOFF  FROM  A 
CATCHMENT  SNOW  PILLOW  AND  A  SMALL 
FORRESTED  WATERSHED, 

Idaho  Univ.,  Moscow.  Dept.  of  Agricultural  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  02C. 
W72-05913 


MOUNTAIN  PRECIPITATION  AND  HYDROLO- 
GY FROM  SNOW  SURVEYS, 

Soil  Conservation  Service,  Bozeman,  Mont. 
For  primary  bibliographic  entry  see  Field  02C. 
W72-05914 


PREDICTION  OF  SEASONAL  SNOWMELT  RU- 
NOFF IN  THE  OKANAGAN  VALLEY, 

British  Columbia  Univ.,  Vancouver.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  02C. 

W72-05918 


CONVECTIVE  HEAT  AND  MASS  TRANSFER 
FROM  WATER  SURFACES, 

Virginia    Polytechnic    Inst,    and    State    Univ., 
Blacksburg.  Water  Resources  Research  Center. 
For  primary  bibliographic  entry  see  Field  02E. 
W72-05982 


COMBINED  SURFACE  WATER-GROUN- 
DWATER  ANALYSIS  OF  HYDROLOGICAL 
SYSTEMS  WITH  THE  AH)  OF  THE  HYBRID 
COMPUTER, 

Utah  Water  Research  Lab.,  Logan. 

For  primary  bibliographic  entry  see  Field  04B. 

W72-06006 


A  WATER  YIELD  MODEL  FOR  SMALL 
WATERSHEDS, 

Kentucky  Univ.,  Lexington.  Dept.  of  Agricultural 

Engineering. 

C.  T.  Haan. 

Water  Resources  Research,  Vol  8,  No  1 ,  p  58-69, 

February  1972.  6  fig,  6  tab,  18  ref.  OWRR  A-025- 

KY(1). 

Descriptors:  'Water  yield,  'Small  watersheds, 
♦Mathematical  models,  'Parametric  hydrology, 
•Rainfall-runoff  relationships,  Evapotranspira- 
tion.  Rainfall,  Water  resources  development. 
Simulation  analysis. 


Studies  on  seven  small  watersheds  have  shown 
that  monthly  runoff  can  be  satisfactorily  predicted 
from  a  self-calibrating  four-parameter  model.  The 
model  requires  as  input  the  estimated  average 
potential  evapotranspiration  and  the  daily  rainfall. 
In  addition  at  least  one  and  preferably  two  or  three 
years  of  observed  monthly  flows  are  required  for 
parameter  estimation.  The  model  is  adaptable  to  a 
wide  range  of  hydrologic  conditions.  (Knapp- 
USGS) 
W72-06284 


HYDROLOGIC  AND  ENERGY  BUDGETS  OF 
STOCKED  AND  NON-STOCKED  DOUGLAS- 
-FIR  SITES  AS  CALCULATED  BY 
METEOROLOGICAL  METHODS, 

Washington    Univ.,     Seattle.    Coll.    of    Forest 

Resources. 

For  primary  bibliographic  entry  see  Field  02D. 

W72-06287 


DELAWARE  RIVER  BASIN  MODELING, 

Division  of  Reactor  Standards  (AEC),  Washing- 
ton, D.C. 

For  primary  bibliographic  entry  see  Field  02E. 
W72-06310 


INFRARED  PHOTOS  FOR  DRAINAGE  ANALY- 
SIS, 

McGill  Univ.  Montreal  (Quebec). 

For  primary  bibliographic  entry  see  Field  07B. 

W72-06402 


DETERMINISTIC  APPROACH  TO 

WATERSHED  MODELING, 

Agricultural  Research  Service,  Fort  Collins,  Colo. 

Engineering  Research  Center. 

D.  A.  Woolhiser. 

Nordic  Hydrology,  Vol  11,  No  3,  p  146-166,  1971. 

12  fig,  1  tab,  49  ref. 

Descriptors:  'Model  studies,  'Mathematical 
models,  'Water  balance,  'Rainfall-runoff  relation- 
ship. Infiltration,  Runoff,  Rainfall,  Evapotrans- 
piration, Groundwater,  Soil  moisture,  Numerical 
analysis. 
Identifiers:  Deterministic  watershed  models. 

Physically  based  deterministic  models  have  a 
theoretical  structure  based  primarily  on  the  laws 
of  conservation  of  mass,  energy,  or  momemtum, 
and  are  deterministic  in  the  sense  that  when  initial 
and  boundary  conditions  and  inputs  are  specified 
the  output  is  known  with  certainty.  This  type  of 
model  attempts  to  describe  the  structure  of  a  par- 
ticular hydrologic  process  and  is  therefore  helpful 
in  predicting  what  will  happen  when  some  change 
occurs  in  the  system.  Such  a  model  would  consist 
of  a  set  of  linked  partial-differential  equations  in 
up  to  three  space  variables  and  time.  These  equa- 
tions, with  boundary  conditions  defined  by  the 
surface  and  subsurface  geometry  of  the  basin, 
would  operate  upon  distributed  rainfall  input  data 
to  estimate  streamflow  and  groundwater  flow 
from  the  basin  as  well  as  soil  moisture  levels. 
Three  physically  based  deterministic  components 
of  a  general  watershed  model  are  briefly  reviewed: 
Infiltration,  overland  and  open-channel  flow,  and 
evapotranspiration.  The  basic  theory  underlying 
each  of  these  models  is  well  developed.  Of  the 
three,  the  overland  and  open-channel  flow  model 
is  being  used  in  many  practical  applications. 
Because  of  stringent  data  requirements  or  limita- 
tions imposed  by  some  assumptions,  the  infiltra- 
tion model  cannot  be  used  in  some  cases.  Physi- 
cally based  models  for  actual  (as  compared  with 
potential)  evapotranspiration  are  extremely  com- 
plicated and  do  not  offer  an  attractive  alternative 
to  combined  theoretical-empirical  methods.  Solu- 
tion of  the  ordinary  or  partial  differential  equa- 
tions describing  physical  processes  on  a  watershed 
generally  involves  numerical  methods.  The 
problem  of  convergence  of  numerical  methods  and 
the  possible  effect  of  finite-difference  solutions  on 
optimized  parameters  must  be  considered.  (K- 
napp-USGS) 
W72-06442 


Field  02— WATER  CYCLE 
Group  2A — General 


THE         PARAMETRIC  APPROACH         TO 

WATERSHED  MODELING, 

Agricultural     Research     Service,     Athens,     Ga. 

Southeast  Watershed  Research  Center. 

W.  M.  Snyder. 

Nordic  Hydrology,  Vol  11,  No  3,  p  167-185,  1971. 

9  fig,  1  tab,8ref. 

Descriptors:  *  Parametric  hydrology,  •Mathemati- 
cal models,  Model  studies.  Reviews,  Input-output 
analysis,  Numerical  analysis.  Rainfall-runoff  rela- 
tionships. 

Identifiers:  Parametric  models.  Watershed 
models. 

The  parametric  approach  to  watershed  modeling 
lies  between  the  stochastic  and  deterministic  ap- 
proaches. Essentially,  the  parametric  approach  at- 
tempts to  find  functional  relationships  between 
numerically  defined  hydrologic  and  physical 
characteristics  of  a  drainage  area.  Successfu: 
parametric  modeling  requires  progression  through 
sequential  stages  of  data  processing,  model  formu- 
lation, optimization  of  parameters,  examination  of 
results,  association  of  characteristics  and  conver- 
sion to  prediction  procedures.  Selected  examples 
of  the  various  stages  are  discussed.  (Knapp- 
USGS) 
W72-06443 


THE  STOCHASTIC  APPROACH  TO 

WATERSHED  MODELING, 

Agricultural  Research  Service,  Chickasha,  Okla. 

Southern     Great     Plains     Watershed     Research 

Center. 

D.  G.  DeCoursey. 

Nordic  Hydrology,  Vol  11,  No  3,  p  186-216.  1971. 

3  fig,  95  ref. 

Descriptors:  'Stochastic  processes,  'Markov 
processes,  'Statistical  models,  Hydrologic  data, 
Monte  Carlo  method.  Statistical  tests,  Rainfall, 
Runoff,  'Mathematical  models.  Synthetic 
hydrology.  Rainfall-runoff  relationships.  Simula- 
tion analysis.  Correlation  analysis,  Regression 
analysis. 

Identifiers:  'Synthetic  data,  'Data  generation, 
'Watershed  modeling,  'Normal  distribution, 
'Skewed  distribution,  'Serial  correlation,  'Cross 
correlation,  'Multivariate,  'Log-normal  distribu- 
tion, 'Random  numbers.  Random  walk,  Moving 
average.  Sum  of  harmonics,  Correlograms,  Sta- 
tionarity.  Multiple-lag,  Missing  data. 

The  stochastic  approach  to  watershed  modeling 
refers  to  the  techniques  used  to  generate  synthetic 
hydrologic  data.  These  data  may  be  used  either  for 
input  to  a  parametric  watershed  model  or  to  pro- 
vide directly  an  estimate  of  the  output  of  a 
hydrologic  process.  In  both  cases  the  basic 
techniques  of  the  generation  processes  are  the 
same.  The  type  of  process  depends  primarily  on 
the  purpose  for  which  the  data  are  being  generated 
and  on  the  quality  and  quantity  of  sample  data. 
Autoregressive  techniques  are  presented  which 
can  be  used  to  generate  data  for  one  or  any 
number  of  variates.  The  data  generated  can  be  nor- 
mal, skewed,  or  log  normal,  and  include  serial  cor- 
relation. If  two  or  more  variates  are  involved, 
cross  correlation  may  also  be  considered.  Brief 
discussions  concerning  missing  data,  statistical 
tests,  random  number  generation,  and  interpreta- 
tion of  results  are  presented  along  with  a  review  of 
the  generation  schemes  that  have  been  used  in  the 
stochastic  generation  of  hydrologic  data. 
W72-06452 


RECENT  DEVELOPMENTS  IN  THE  ANALYSIS 
OF  HYDROLOGICAL  TIME  RECORDS.  CON- 
CATENATIONS AND  SPECTRUM  ANALYSIS 
(DEVELOPPEMENTS  RECENTS  EN  MATIERE 
D'ANALYSE  DES  CHRONIQUES  D'EVENE- 
MENTS  HYDROLOGIQUES:  LIAISON  EN 
CHAINE,  ANALYSE  SPECTRALE), 
Purdue  Univ.,  Lafayette,  Ind.  School  of  Civil  En- 
gineering. 
M.  Delleur. 

La  Houille  Blanche,  No  2,  p  147-156,  1971.  10  fig. 
24  ref.  (English  abstract).  OWRR  B-008-IND  (6). 


Descriptors:  'Rainfall-runoff  relationships, 
•Mathematical  studies,  •Streamflow,  •Mathemati- 
cal models.  Foreign  countries,  Hydrologic  data, 
Input-output  analysis,  Streamflow  forecasting, 
River  basins. 
Identifiers:  'France,  'Sioule  River  basin  (France). 

Mathematical  studies  were  applied  to  rainfall  and 
runoff  in  the  Sioule  basin,  a  tributary  of  the  Allier 
River,  in  central  France.  Studies  were  made  for 
monthly,  daily,  and  bihourly  data.  A  logarithmic 
transformation  of  the  runoffs  and  a  square  root 
transformation  of  the  rainfalls  improved  the  rela- 
tionships at  the  monthly  and  daily  time  scales.  The 
periodicity  was  removed  by  normalization  for  the 
monthly  data,  and  by  filtering  for  the  daily  and 
bihourly  data.  Several  mathematical  models  are 
proposed  to  simulate  the  time  series  of  rainfall  and 
of  the  runoff  and  the  rainfall-runoff  transfer  in  the 
Sioule  basin  for  the  three  time  scales.  (Woodard- 
USGS) 
W72-06474 


2B.  Precipitation 


SNOW  FREQUENCY  ANALYSIS  FOR  OREGON 
AND  UTAH, 

Soil  Conservation  Service,  Portland,  Oreg. 
For  primary  bibliographic  entry  see  Field  02C. 
W72-05912 


DEVELOPMENT  OF  THE  FULCRUM 
WEIGHING  DEVICE  FOR  PRECIPITATION 
GAGES, 

Soil  Conservation  Service,  Fort  Collins,  Colo. 
For  primary  bibliographic  entry  see  Field  02C. 
W72-05916 


FIELD  PERFORMANCE  OF  THE  UNIVERSAL 
SURFACE  PRECIPITATION  GAGE, 

Agricultural    Research    Service,     Boise,    Idaho. 

Northwest  Watershed  Research  Center. 

For  primary  bibliographic  entry  see  Field  02C. 

W72-05917 


APPLICATION  OF  BOREHOLE  GEOPHYSICS 
TO  THE  INVESTIGATION  AND  DEVELOP- 
MENT OF  GROUNDWATER  RESOURCES, 

For  primary  bibliographic  entry  see  Field  04B. 
W72-060O0 


CHEMICAL  COMPOSITION  OF  ATMOSPHER- 
IC PRECIPITATION  AND  SURFACE  WATERS. 
METHODS  OF  CHEMICAL  ANALYSIS  OF 
NATURAL  WATERS  (KHIMICHESKIY 

SOSTAV  ATMOSFERNYKH  OSADKOV  I 
POVERKHNOSTNYKH  VOD.  METODY 

KHIMICHESKOGO    ANALIZA    PRIRODNYKH 
VOD). 
Gidrokhimicheskii        Institut,        Novocherkassk 

(USSR). 

For  primary  bibliographic  entry  see  Field  02K. 

W72-06146 


TOTAL  ORGANIC  CARBON  IN  ATMOSPHER- 
IC PRECIPITATIONS  (VALOVOY  OR- 
GANICHESKIY  UGLEROD  V  ATMOSFER- 
NYKH VODAKH), 

Akademiya  Nauk  SSSR,  Moscow.  Institut  Biologji 

Vnutrennykh  Vod. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-06147 


THE     FREQUENCY     OF     DRY     PERIODS     IN 
MARYLAND, 

Agricultural    Research    Service,    Beltsville,    Md. 

Hydrograph  Lab. 

David  M.  Hershfield. 

Chesapeake  Sci.  12  (2):  72-84.  DJus.  Maps.  1971. 

Identifiers:  Dry,  Frequency.  Maryland,  Periods. 


Precipitation  data  from  31  stations  were  analyzed 
for  the  purpose  of  determining  the  frequency  and 
intensity  of  dry  periods.  Dry  periods  of  at  least  10 
days  in  length  can  be  expected  about  4,  5  and  8 
times  a  year  for  sequences  where  precipitation  for 
each  day  is  less  than  .01,  .10,  and  .25  in,  respec- 
tively. The  geometric  distribution  provides  an  ac- 
ceptable fit  to  the  data  for  the  more  common 
frequencies.  Extreme-value  analysis  was  used  to 
determine  the  probabilities  of  occurrence  of  long 
dry  periods;  i.e.,  dry  periods  equal  to  or  longer 
than  the  2-yr  value.  The  onset  of  about  80%  of 
these  dry  periods  occurs  during  the  2nd  half  of  the 
year  with  about  50%  starting  in  Sept.  and  Oct.- 
Copyright  1971,  Biological  Abstracts,  Inc. 
W72-06415 


ANNUAL   RAINFALL   IN   THE   KARKONOSZE 
MOUNTAINS, 

Polskie   Towarzystwo   Przyrodnkow   im    Koper- 
ruka,  Warsaw. 
K.  R.  Mazurski. 

Wszechswiat.  10.  272-273.  1970.  nius. 
Identifiers:  Annual,  Karkonosze.  Mountains,  Po- 
land, Rainfall. 

The  isohyet  of  1000  mm  found  for  the  Karkonosze 
corresponds  roughly  with  the  600  m  contour  line. 
The  western  part  of  the  range  receives  more 
precipitation  than  the  eastern.  According  to  Deb- 
ski  the  inversion  level  is  1 128  m  with  a  maximum 
precipitation  of  1388  mm.  but  it  was  found  that  the 
level  of  1360  m  and  a  maximum  precipitation  of 
1580  mm  is  more  probable. -Copyright  1971, 
Biological  Abstracts.  Inc. 
W72-06422 


THE  DEVELOPMENT  OF  COMPUTER  PRO- 
GRAMS APPLICABLE  TO  MEANINGFUL 
PRECIPITATION  MANAGEMENT  EXPERI- 
MENTS, 

Denver  Univ.,  Colorado.  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  07C. 
W72-06427 


HURRICANE  HILDA,  1964:  1.  GENESIS,  AS 
REVEALED  BY  SATELLITE  PHOTOGRAPHS, 
CONVENTIONAL  AND  AIRCRAFT  DATA, 

National  Hurricane  Research  Lab.,  Miami.  Fla. 
H.  F.  Hawkins,  and  D.  T.  Rubsam. 
Monthly  Weather  Review.  Vol  96.  No  7,  p  428- 
452.  July  1968.  36  fig.  17  ref. 

Descriptors:  'Hurricanes.  'Aerial  photography. 
•Satellites  (Artificial),  'Aircraft.  'Remote 
sensing.  Tropical  cyclones.  Rainfall.  Winds. 
Weather  patterns.  Meteorology,  Meteorological 
data.  Clouds,  Methodology,  Oceans.  Water  tem- 
perature. Storms,  Photography.  Data  collections. 
Gulf  of  Mexico,  Atlantic  Ocean. 
Identifiers:  'Hurricane  Hilda  (1964),  Hurricane 
development. 

The  formation  of  hurricane  Hilda  in  the  Gulf  of 
Mexico  in  1964  is  followed  using  satellite  photo- 
graphs, surface  and  200-mb.  streamline  analyses, 
and  500-  to  200-mb.  thickness  and  shear  wind 
analyses.  The  formation  of  a  strong  upper  level  an- 
ticyclone nearly  over  the  perturbation  coincided 
with  marked  warming  in  the  500-  to  200-mb.  level. 
Significant  deepening  was  delayed  until  the 
disturbance  was  clear  of  the  island  of  Cuba. 
Profiles  of  meteorological  parameters  and  details 
of  the  structure  from  photographs  and  radar  film 
are  presented.  (Woodard-USGS) 
W72-06438 


DEUTERIUM       CONTENT       OF       CANADIAN 
WATERS-U,  ^_ 

Atomic  Energy  of  Canada  Ltd.,  Chalk  River  (On- 
tario). 

For  primary  bibliographic  entry  see  Field  02K. 
W72-06465 


V/ 


WATER  CYCLE— Field  02 
Snow,  Ice,  and  Frost — Group  2C 


^  NATIONAL  PROGRAM  FOR  ACCELERAT- 
ING   PROGRESS    IN    WEATHER    MODD7ICA- 

riON. 

nterdepartmental    Committee    for    Atmospheric 

Sciences,  Washington,  D.C. 

-or  primary  bibliographic  entry  see  Field  03B. 

V72-06475 


;lock-hour/instantaneous  rainfall 
iate  relationsiups  applicable  to  the 
eastern  united  states, 

invironmental  Technical  Applications  Center  (Air 

"orce),  Washington,  D.C. 

'.  J.  O'Reilly. 

Available  from  NTIS,  Springfield,  Va.  22151  as 

tf>733  586  $3.00  paper  copy,  $0.95  microfiche. 

echnical  Note  71-12,  December  1971.  20  p,  5  fig, 

tab,  13ref. 

)escriptors:  *Rainfall,  *Rates,  'Rainfall  intensity, 

"ime,    Meteorological    data,    Climatology,    Rain 

ages.      Data      collections,      Hydrologic      data, 

:requency  analysis. 

dentifiers:  'Eastern  USA,  Instantaneous  rainfall 

ate. 

V  method  is  described  which  provides  climatologi- 
al  estimates  of  the  frequencies  of  instantaneous 
ainfall  rates  at  a  point  and  along  a  surface 
lorizontal  path  length  as  a  function  of  the  clock- 
lour  rate.  Clock-hourly  precipitation  amounts  are 
ililized  since  they  are  available  fro  a  period  of 
ecord  for  many  first-order  stations  in  the  USA 
ind  for  a  selected  number  of  overseas  locations, 
'oint  instantaneous  rainfall  rates  measured  at 
sland  Beach,  New  Jersey;  Franklin,  North 
Carolina;  and  Miami,  Florida  provided  the  input  to 
hese  clock-hour/instantaneous  rate  relationships, 
fhese  relationships  arc  intended  primarily  for  use 
>ver  the  Eastern  United  States  but  may  find  appli- 
:ation  for  other  areas.  (Woodard-USGS) 
■V72-06481 


IC.  Snow,  Ice,  and  Frost 


EFFECTS  OF  SNOW  REMOVAL,  LITTER 
HEMOVAL  AND  SOIL  COMPACTION  ON  SOIL 
FREEZING  AND  THAWING  IN  A  MINNESOTA 
3AK  STAND, 

Minnesota      Univ.,      Minneapolis.      School      of 

Forestry. 

0.  B.  Thorud,  and  D.  P.  Duncan. 

Soil  Science  Society  of  America  Proceedings,  Vol 

!6,  No  1,  p  153-157,  January-February  1972.  3  fig, 

5  tab,  24  ref . 

Descriptors:  'Snowmelt,  'Frozen  ground,  *Ru- 
loff ,  'Thawing,  'Snow  cover,  Snow  management, 
Minnesota,  Snow  removal,  Freezing,  Snowpacks, 
Soil  water,  Forests,  Frost. 

When  soil  is  frozen,  water  from  snowmelt  and 
rainfall  may  run  off  the  surface  and  contribute  to 
winter  and  spring  floods.  Snowpacks,  forest  litter, 
and  soil  compaction  are  variables  that  may  affect 
soil  freezing  and,  in  turn,  surface  runo'f.  The 
removal  of  a  snow  layer  1 3  cm  or  less  in  depth  in 
tests  near  St.  Paul,  Minn,  caused  deeper  and  more 
persistent  soil  freezing  than  did  either  litter 
removal  or  soil  compaction.  For  several  weeks, 
frozen  soil  averaged  38  cm  deeper  in  snowless 
plots  than  in  snow-covered  control  plots.  For 
about  the  same  period,  frozen  soil  averaged  20  cm 
deeper  in  plots  without  litter  than  in  litter-covered 
control  plots,  and  13  cm  deeper  in  snowless  com- 
pacted plots  than  in  snowless  control  plots.  The 
presence  of  even  a  shallow  snow  pack  (13  cm) 
seemed  to  reduce  the  individual  effects  of  litter 
removal  and  soil  compaction  on  the  depth  of  soil 
freezing.  The  most  significant  hydrologic  effect  of 
deep  freezing  in  snowless  plots  may  have  been  the 
10  additional  days  required  for  complete  thawing 
in  comparison  to  snow-covered  plots.  However, 
late  in  the  thawing  period,  the  top  of  the  frozen 
layer  was  60-cm  beneath  the  soil  surface,  and  it 
was  discontinuous  as  indicated  by  complete  thaw- 


ing at  some  sample  points.  A  discontinuous  frozen 
layer  was  observed  in  all  treatments  1  to  2  weeks 
before  the  complete  disappearance  of  frozen  soil. 
Thawing  began  earliest  in  plots  without  litter.  (K- 
napp-USGS) 
W72-05895 


PROCEEDINGS  OF  THE  WESTERN  SNOW 
CONFERENCE,  TfflRTY-NINTH  ANNUAL 
MEETING. 

Western  Snow  Conference,  Spokane,  Wash. 

Available  from  West.  Snow  Conf.,  Robt.  T.  Davis, 
Sec,  Rm.  360,  U.S.  Courthouse  Spokane,  Wash. 
99201  -  Price  $3.00.  Billings,  Montana,  April  20-22, 
1971.  Printed  by  Colorado  State  University,  Fort 
Collins.  105  p,  88  fig,  20  tab,  96  ref. 

Descriptors:  'Snow,  Snowmelt,  Water  yield,  Ru- 
noff forecasting,  Precipitation  gages. 

Sixteen  reports  present  information  of  value  to 
those  concerned  with  snow  and  water  in  their 
several  forms  and  many  uses.  (See  also  W72-05909 
thruW72-05918) 
W72-05908 


SIMULATION     OF     DAILY     SNOW     WATER 
EQUIVALENT  AND  MELT, 

George  Washington  National   Forest,   Harrison- 
burg, Va. 

D.  W.  Willen,  C.  A.  Shumway,  and  J.  E.  Reid. 
In:    Proceedings    of    39th    Annual    Meeting    of 
Western   Snow   Conference,   April   20-22,    1971, 
Billings,  Montana,  p  1-8,  4  fig,  1  tab,  12  ref. 

Descriptors:     'Runoff    forecasting,    'Simulation 

analysis,  'Snowmelt,  'Snowpacks,  Snow  surveys, 

Mathematical  models.  Snowfall,  Rainfall,  Water 

yield. 

Identifiers:  Water  yield  forecasting. 

A  simulation  model  estimates  the  quantity  and  tim- 
ing of  on-site  delivery  of  snowmelt  water  from 
management  units  with  persistent  seasonal  snow- 
packs. The  daily  data  inputs  required  to  run  the 
simulation  model  are  total  terrestrial  insolation,  al- 
bedo, maximum  and  minimum  temperature, 
vegetative  cover  density,  precipitation,  and  base 
temperature  for  snowfall.  When  available  the  mea- 
sured water  equivalent  is  also  included.  (See  W72- 
05908)  (Knapp-USGS) 
W72-05909 


A  MODEL  FOR  UPDATING  STREAMFLOW 
FORECASTS  BASED  ON  AREAL  SNOW 
COVER  AND  A  PRECIPITATION  INDEX, 

Forest  Service  (USDA),  Fort  Collins,  Colo.  Rocky 
Mountain  Forest  and  Range  Experiment  Station. 
C.  F.  Leaf,  and  A.  D.  Haeffner. 
In:    Proceedings    of    39th    Annual    Meeting    of 
Western   Snow   Conference,   April   20-22,    1971, 
Billings,  Montana,  p9-16.  4  fig,  4  tab,  26  ref. 

Descriptors:    'Snowmelt,    'Water    yield,    'Snow 
management,    Aerial    photography,    Photogram- 
metry,  Snow  surveys,  Runoff  forecasting. 
Identifiers:  Water  yield  forecasting. 

Snow  cover  is  an  index  of  runoff  which  is  useful 
for  improving  forecasts  of  residual  runoff  during 
the  snowmelt  season.  Empirical  correlations 
between  snow  cover  and  runoff  are  incorporated 
into  modern  computerized  simulation  models.  A 
procedure  was  developed  for  updating  streamflow 
forecasts  based  on  surveys  of  the  areal  extent  of 
snow  cover.  Aerial  photographs  with  a  photo  scale 
of  approximately  1 :6,000  are  used  to  observe  the 
amount  of  snow  cover  at  about  10-day  intervals. 
The  extent  of  snow  cover  on  the  photographs  is 
estimated  visually  with  the  aid  of  a  folding 
stereoscope;  these  estimates  are  transposed  to 
subdivided  base  maps  of  earh  watershed.  Sub- 
areas  within  each  watershed  are  delimited  on  the 
basis  of  forest  cover,  orientation,  and  slope  steep- 
ness. Total  snow  cover  is  determined  by  comput- 


ing a  weighted  average  based  on  the  area  and  ex- 
tent of  snow  cover  in  the  various  watershed  units. 
Streamflow  is  gaged  by  weirs.  Each  watershed  has 
its  own  characteristic  relationship  between  snow- 
pack  depletion  and  runoff  that  does  not  change  ap- 
preciably, even  though  the  amount  of  snowpack 
and  weather  conditions  which  produce  runoff  each 
year  vary  considerably.  (See  W72-05908)  (Knapp- 
USGS) 
W72-05910 


VARIATION    OF    SNOW    RESOURCES    WITH 
CLIMATE  AND  VEGETATION  IN  CANADA, 

Meteorological  Service  of  Canada,  Toronto  (On- 
tario). 

G.  A.  McKay,  and  B.  F.  Findlay. 
In:    Proceedings    of    39th    Annual    Meeting    of 
Western   Snow  Conference,   April   20-22,    1971, 
Billings,  Montana,  p  17-26.  8  fig,  5  tab,  9  ref. 

Descriptors:   'Snowpacks,   'Water  yield,   'Snow 
surveys,  'Climatology,  'Vegetation  effects,  Ru- 
noff forecasting,  Streamflow  forecasting,  Winds, 
Snow  cover. 
Identifiers:  Water  yield  forecasting,  Canada. 

Snow  cover  is  the  primary  source  of  Canadian 
water  supplies.  The  nature  of  the  snow  cover  is 
determined  mainly  by  climate  and  therefore  it  va- 
ries from  one  climatic  region  to  another.  Physical 
features,  such  as  vegetative  cover,  have  a 
profound  impact  on  climate  and  consequently  on 
the  associated  snow  cover.  Within  a  climatic  zone 
local  topography  and  vegetative  cover  may 
produce  major  local  differences  in  the  snowpack. 
Over  vast  areas  where  topography  is  not  exces- 
sively variable,  it  is  possible  to  define  broad  zones 
of  vegetative  homogeneity.  Since  the  nature  of  this 
vegetation  is  highly  allied  to  climate,  the  vegeta- 
tive zones  serve  as  a  logical  basis  for  the  regional 
analysis  of  snow  cover.  (See  W72-05908)  (Knapp- 
USGS) 
W72-05911 


SNOW  FREQUENCY  ANALYSIS  FOR  OREGON 
AND  UTAH, 

Soil  Conservation  Service,  Portland,  Oreg. 

H.  M.  Vance,  and  B.  L.  Whaley. 

In:    Proceedings    of    39th    Annual    Meeting    of 

Western   Snow   Conference,   April   20-22,    1971, 

Billing,  Montana,  p  34-38.  6  fig,  1  tab,  3  ref. 

Descriptors:        'Snow        surveys,        'Snowfall, 
'Frequency  analysis,  'Oregon,  'Utah,  Statistical 
methods,  Statistics,  Analytical  techniques,  Topog- 
raphy. 
Identifiers:  Snow  frequency. 

Snow-water  content  and  depth  frequency  were 
analyzed  using  the  Log-Pearson  type  3  method  on 
all  Soil  Conservation  Service  snow  courses  in 
Oregon  and  Utah  with  more  than  5  years  of  record. 
The  data  generated  can  be  used  to  predict  ex- 
pected snow  loads,  locate  potential  winter  recrea- 
tion areas,  and  for  other  uses.  Physical  location  of 
the  snow  measuring  sites  with  respect  to  topog- 
raphy, exposure,  and  orographic  barriers  helps  to 
interpret  snow  frequency  data.  (See  W72-05908) 
(Knapp-USGS) 
W72-05912 


COMPARISON  OF  RUNOFF  FROM  A 
CATCHMENT  SNOW  PILLOW  AND  A  SMALL 
FORRESTED  WATERSHED, 

Idaho  Univ.,  Moscow.  Dept.  of  Agricultural  En- 
gineering. 
M.Molnau. 

In:  Proceedings  of  39th  Annual  Meeting  of 
Western  Snow  Conference,  April  20-22,  1971, 
Billings,  Montana,  Fort  Collins,  p  39-43.  6  fig,  6 
ref. 

Descriptors:  'Snowpacks,  'Water  yield,  'Snow- 
melt, 'Runoff  forecasting,  'Instrumentation, 
Idaho,  Monitoring,  Lysimeters,  Small  watersheds. 
Identifiers:  'Snow  pillows. 


Field  02— WATER  CYCLE 
Group  2C — Snow,  Ice,  and  Frost 


The  timing  of  runoff  from  the  snowpack  is  one  of 
the  critical  factors  missing  in  snowmelt  forecasts. 
A  reliable  device  is  available  to  monitor  the  melt  at 
the  bottom  of  the  pack.  Snowmelt  is  measured 
directly  from  a  12X12  foot  snowpillow  modified  to 
collect  melt  water.  From  the  pillow  the  water  runs 
to  a  tank  where  the  level  is  monitored  by  a  water- 
stage  recorder.  Melting  rate  was  compared  with 
runoff  rate  in  2  watersheds,  one  of  80  acres  and 
the  other  of  1,580  acres.  The  smaller  watershed 
had  a  lag  time  of  about  1  day  while  the  lag  time  of 
the  larger  watershed  was  2  to  3  days.  (See  W72- 
05908)  (Knapp-USGS) 
W72-05913 


MOUNTAIN  PRECIPITATION  AND  HYDROLO- 
GY FROM  SNOW  SURVEYS, 

Soil  Conservation  Service,  Bozeman,  Mont. 
P.  E.  Fames. 

In:  Proceedings  of  39th  Annual  Meeting  of 
Western  Snow  Conference,  April  20-22,  1971, 
Billings,  Montana,  p  44-49.  7  fig,  3  ref. 

Descriptors:  'Snowpacks,  'Snowmelt,  'Forests, 
•Interception,  'Water  yield.  Snow  surveys.  Ru- 
noff forecasting,  Rainfall-runoff  relationships, 
Montana,  Canopy,  Vegetation  effects, 
Throughfall. 
Identifiers:  Water  yield  forecasting. 

On  snow  course  locations  in  timbered  areas,  the 
amount  of  snow  that  occurs  in  open  meadow  situa- 
tions may  be  determined  by  adjusting  snow  course 
readings  proportionately  to  the  forest  canopy 
cover  at  the  sampling  points.  This  open  meadow  or 
natural  snowfall  value  for  average  April  1  snow 
water  equivalent  is  compared  to  average  annual 
precipitation  at  locations  where  both  values  are 
available.  From  this  relationship,  average  annual 
precipitation  is  determined  for  all  snow  course 
sites.  Using  precipitation  data  and  elevation, 
isohyets  are  drawn.  The  hydrology  of  various 
drainages  is  evaluated  by  determining  the  relation- 
ship between  precipitation  and  runoff.  The  evalua- 
tion is  obtained  by  determining  the  average  annual 
precipitation  for  gaged  drainage  basins  and  com- 
paring this  to  average  runoff.  By  using  these  rela- 
tionships the  average  runoff  for  any  basin  can  be 
estimated  by  using  average  annual  precipitation 
over  the  basin.  (See  W72-05908)  (Knapp-USGS) 
W72-05914 


RADIO-TELEMETRY  NETWORK  USED  BY 
THE  U.  S.  GEOLOGICAL  SURVEY  FOR  RE- 
PORTING HYDROLOGIC  DATA  IN  WESTERN 
WASHINGTON, 

Geological      Survey,      Tacoma,      Wash.     Water 

Resources  Div. 

C.  H.  Swift. 

In:    Proceedings    of    39th    Annual    Meeting    of 

Western   Snow   Conference,   April   20-22,    1971, 

Billings,  Montana,  p  70-76. 1  fig,  2  tab. 

Descriptors:  'Telemetry,  'Snowpacks,  'Snow 
surveys,  'Washington,  Meteorological  data.  Data 
collections.  Instrumentation,  Networks, 

Hydrologic  data,  Runoff  forecasting,  Water  yield. 
Identifiers:  Water  yield  forecasting. 

The  present  hydrologic-data  telemetry  network, 
the  type  and  capability  of  equipment  used  for  re- 
porting and  recording  the  data,  the  types  of  sen- 
sors being  employed,  and  some  of  the  many 
problems  experienced  in  installing  and  operating 
the  network  in  western  Washington  are  described. 
As  of  January  1971,  the  real-time  telemetry  net- 
work includes  a  base  station,  two  repeater  sta- 
tions, four  remote  snow-course  stations,  and  six 
remote  stream-level  stations.  The  general  loca- 
tions and  lines  of  transmission  between  the  base, 
the  two  repeaters,  and  the  18  remote  stations  are 
shown  on  a  schematic  map.  Altitudes  of  the 
remote  stream-level  stations  range  from  40  to 
1 ,640  feet,  and  of  the  snow-course  stations  from 
3,400  to  5,400  feet.  Nearly  any  parameter  that  has 
variation  measurable  as  the  analog  of  movement, 
displacement,  or  switch  closure  can  be  reported  on 
a  real-time  basis  by  this  equipment,  and  each 


remote  telemetry  station  is  capable  of  reporting  10 
parameters.  (See  W72-05908)  (Knapp-USGS) 
W72-05915 


DEVELOPMENT  OF  THE  FULCRUM 
WEIGHING  DEVICE  FOR  PRECTPTTATION 
GAGES, 

Soil  Conservation  Service,  Fort  Collins,  Colo. 
R.  E.  Moreland. 

In:  Proceedings  of  39th  Annual  Meeting  of 
Western  Snow  Conference,  April  20-22,  1971, 
Billings,  Montana,  p  77-83.  8  fig,  2  tab. 

Descriptors:  'Precipitation  gages,  'Instrumenta- 
tion, 'New  Mexico,  'Snowpacks,  Snow  surveys, 
Hydrologic  data. 

A  fulcrum  weighing  device  for  precipitation  gages 
was  designed  by  the  Soil  Conservation  Service  for 
use  on  the  Bureau  of  Reclamation's  Atmospheric 
Water  Resources  Program  in  the  Jemez  Mountains 
of  northern  New  Mexico.  Precipitation  gages  were 
installed  adjacent  to  seven  snow  courses  in  the  tar- 
get area.  This  device  was  developed  to  obtain 
weight  readings  with  greater  ease  and  quicker  than 
the  manual  weighing  procedure  and  maintain  the 
accuracy  of  direct  weight  measurements.  A  load 
cell  or  transducer  can  be  added  for  telemetry.  (See 
W72-05908)  (Knapp-USGS) 
W72-05916 


FIELD  PERFORMANCE  OF  THE  UNIVERSAL 
SURFACE  PRECD7ITATION  GAGE, 

Agricultural    Research    Service,    Boise,    Idaho. 

Northwest  Watershed  Research  Center. 

L.  M.  Cox. 

In:    Proceedings    of    39th    Annual    Meeting    of 

Western  Snow  Conference,   April   20-22,   1971, 

Billings,  Montana,  p  84-88.  8  fig,  3  ref. 

Descriptors:  'Precipitation  gages,  'Snowpacks, 
•Water  equivalent,  Hydrologic  data,  Snowmelt, 
Data  collections,  Instrumentation,  Snow  surveys. 

The  universal  surface  precipitation  gage  is  an  ex- 
cellent research  tool  for  making  ground  surface 
measurements  of  precipitation,  snow  water 
equivalent,  and  melt  rate.  The  gage  provides  a 
more  realistic  measure  of  the  snowmelt  process 
than  does  the  conventional  12-foot  butyl  pillow 
and  has  the  advantage  of  providing  coincident 
measurements  of  water  equivalent  and  the  volume 
rate  of  flow  from  the  base  of  the  snowpack.  These 
quantities  include  any  water  added  by  rainfall.  The 
universal  surface  precipitation  gage  appears  to 
have  excellent  potential  as  an  operational  instru- 
ment because  of  the  completeness  of  data  ob- 
tained and  the  relatively  inexpensive  installation 
and  maintenance  costs.  (See  W72-05908)  (Knapp- 
USGS) 
W72-05917 


PREDICTION  OF  SEASONAL  SNOWMELT  RU- 
NOFF IN  THE  OKANAGAN  VALLEY, 

British  Columbia  Univ.,  Vancouver.  Dept  of  Civil 

Engineering. 

A.  Pipes. 

In:    Proceedings    of    39th    Annual    Meeting    of 

Western   Snow  Conference,   April  20-22,    1971, 

Billings,  Montana,  p  98-105.  7  fig,  1  tab,  4  ref. 

Descriptors:  'Runoff  forecasting,  'Snowmelt, 
•Recharge,  Snowpacks,  Infiltration,  Streamflow 
forecasting,  Surface-groundwater  relationships, 
Water  yield. 

Identifiers:  'Canada,  British  Columbia,  Water 
yield  forecasting. 

The  direct  evaluation  of  groundwater  recharge  in 
the  forested  part  of  Carrs  Landing  Drainage 
should  provide  a  means  of  improving  the  seasonal 
runoff  prediction  in  the  Okanagan  Valley 
Watershed,  British  Columbia.  Evaluation  of 
groundwater  recharge  based  on  water-level  fluc- 
tuations will  only  have  a  long-range  forecasting 
utility  if  it  can  be  obtained  below  elevation  that 


generates  the  major  portion  of  the  regional  runo 
and  if  it  can  be  obtained  in  advance  of  the  winl 
snowmelt  inflow.  The  forecast  cannot  account  f< 
additional  factors  that  will  control  the  melt  of  tl 
heavier  snowpacks  at  higher  elevations.  Season 
inflow  forecasting  will  have  to  rely  on  statistic 
techniques  early  in  the  inflow  season,  since  tl 
evaluation  of  groundwater  recharge  can  only  I 
made  after  the  snow  has  melted  at  the  3,000-fo 
elevation.  (See  W72-05908)  (Knapp-USGS) 
W72-05918 


OXYGEN  ISOTOPE  PROFILES  THROUGH  Tl 
ANTARCTIC  AND  GREENLAND  ICE  SHEETS 

Copenhagen     Univ.,     (Denmark).     Geophysic 

Isotope  Lab. 

S.  J.  Johnsen,  W.  Dansgaard,  H.  B.  Clausen,  and 

C.  C.  Langway,  Jr. 

Nature,  Vol  235,  No  5339,  p  429-434,  February ; 

1972. 6  fig,  1  tab,  37  ref. 

Descriptors:  'Paleoclimatology,  'Glaciers,  'A 
tic,  'Antarctic,  Cores,  Stable  isotopes,  Oxygc 
Radioactive  dating,  Stratigraphy,  Water  tempei 
ture,  Air  temperature. 
Identifiers:  'Greenland,  'Antarctica. 

The  Camp  Century,  Greenland,  deep  ice  a. 
reveals  seasonal  variations  in  the  isotopic  co 
position  of  the  ice  back  to  8,300  years  BP.  This 
not  the  case  for  the  Byrd  Station.  Antarctica,  d( 
ice  core.  Both  cores  show  long-term  perturbatic 
in  isotopic  composition  reflecting  climatic  chan) 
from  before  the  beginning  of  the  last  glaciatk 
but  the  complexity  of  the  glaciological  regime 
Byrd  Station  precludes  a  rational  choice  of  a  ti 
scale.  Pole-to-pole  correlations  of  the  paleoi 
malic  data  therefore  are  speculative  except  for  I 
more  pronounced  features  and  general  trends.  < 
napp-USGS) 
W72-05991 


GEODESY,  MAPPING,  OCEANOGRAPHY. 

For  primary  bibliographic  entry  see  Field  07C. 
W72-05997 


THE  PRESSURE  OF  FLOATING   ICE-FD2L 
ON  PILES, 

Technische    Hochschule,    Hanover   (West   C 

many).  Franzius-Institut  fuer  Grund-  und  Wass 

bau. 

For  primary  bibliographic  entry  see  Field  08B. 

W72-06154 


A  RECORDING  GAGE  FOR  BLOWING  SNOI 

Forest  Service  (USDA),  Fort  Collins,  Colo.  R« 
Mountain  Forest  and  Range  Experiment  Statioi 
Ronald  D.  TaWer,  and  Robert  L.  Jairell. 
USDA  Forest  Service  Res.  Note  RM-193,  197 
p,  7  fig. 

Descriptors:  'Snow,  'Gages,  'Instrumental! 
'Rotating  meters,  'Blizzards,  Precipitation  gaj 
Snowfall,  Hydrologic  cycle.  Winds,  St 
management,  Colorado. 

Identifiers:  'Mass  flux  gages,  'Blowing  sm 
'Snow  transport,  'Snow  drifting. 

A  rotating  recording  gage  to  sample  the  horizo 
mass  flux  of  blowing  snow  was  devised  by 
caching  a  snow  trap  to  a  recording  precipit* 
gage  mounted  on  a  turntable.  Installation  in  a 
permits  the  intake  orifice  to  be  as  close  to 
ground  surface  as  0.5  meter.  Two  years  of 
perience  has  shown  the  record  to  be  useful 
determining  weather  conditions  and  windsp 
thresholds  during  drifting,  for  comparing  rela 
amounts  of  drifting  snow  at  different  locatk 
and  for  determining  the  source  of  blowing  sno< 
snow  fence  sites. 
W72-06405 


WATER  CYCLE— Field  02 
Evaporation  and  Transpiration — Group  2D 


SDIMENT        YIELDS        FROM        CENTRAL 
OLORADO  SNOW  ZONE, 

west  Service  (USDA),  Fort  Collins,  Colo.  Rocky 
ountain  Forest  and  Range  Experiment  Station, 
w  primary  bibliographic  entry  see  Field  02J. 

72-06408 


<OW  FENCES  FOR  WATERSHED  MANAGE- 

ENT, 

west  Service  (USDA),  Laramie,  Wyo.  Rocky 
ountain  Forest  and  Range  Experiment  Station, 
w  primary  bibliographic  entry  see  Field  03B. 

72-06410 


PROCESS-ORDENTED      CLASSD7ICATION 
OR  SNOW  ON  THE  GROUND, 

jrest  Service  (USDA),  Fort  Collins,  Colo.  Rocky 
ountain  Forest  and  Range  Experiment  Station, 
ichard  A.  Sommerfeld. 

i:  Ice  Engineering  and  Avalanche  Forecasting 
id  Control.  Nat.  Res.  Counc.  Canada  Tech. 
[emo.  98,  1970.  p  135-139,  2  ref.  (Sixth  Conf.  on 
now  and  Ice,  Calgary  Univ.,  October  1969,  Proc). 

escriptors:  'Snow,  'Crystals,  Ice,  Sublimation, 
olorado,  Winds,  Metamorphism. 

new  classification  scheme  for  the  metamor- 
liism  of  snow  is  proposed.  This  scheme  is 
riented  toward  the  processes  of  metamorphism 
ither  than  the  forms  which  the  crystals  take.  Its 
lajor  categories  are:  I.  Unmetamorphosed  snow; 
i.  Equi-temperature  metamorphism;  ffl.  Tem- 
erature  gradient  metamorphism;  IV.  Fimifica- 
on. 
/72-0641 1 


!R  AND  WATER  TEMPERATURES  AND  ICE 
:ONDITIONS  ON  THE  CONNECTICUT  RIVER, 

lold  Regions  Research  and  Engineering  Lab., 

lauover,  N.H. 

I.  A.  Bilello,  and  D.  Smith. 

available  from  NTIS,  Springfield,  Va.  22151  as 

lD-729    363,     $3.00     paper     copy;     95     cents 

licrofiche.  Special  Report  160,  July  1971.  8  p,  2 

ig,  1  tab,  11  ref.  DA  Proj.  No.  4A062112A894  DA 

askllT061102B52A02. 

)escriptors:  *  Water  temperature,  *Air  tempera- 
lire,  'Data  collections,  *Rivers,  'New 
iampshire.  Ice,  Ice-water  interfaces,  Channel 
low,  Mixing,  Streamflow,  Meteorological  data, 
dentifiers:  'Connecticut  River  (Hanover,  NH), 
(iver  ice. 

)bservauons  made  in  and  along  the  shores  of  the 
Connecticut  River,  near  Hanover,  New 
-Iampshire,  showed  that  the  water  temperature 
iecreased  from  +14  deg  C  on  October  23  to  +3.5 
leg  on  November  21 ,  1968.  The  river  froze  over  on 
December  10,  1968  and  the  ice  cover  at  midriver 
*as  9  to  11  in.  thick  on  January  16,  1969.  The 
^ater  temperature  beneath  the  ice  sheet  decreased 
:rom  3.3  to  0  deg  C  just  below  the  surface  between 
December  4-18,  1968.  The  temperature  remained 
jear  freezing  down  to  a  15-ft  depth  until  observa- 
tions ended  on  January  22,  1969.  These  persistent 
near-freezing  temperatures  in  the  river  were  at- 
tributed to  mixing  caused  by  the  constant  flow  of 
water  beneath  the  ice  sheet.  (Woodard-USGS) 
W72-06445 


SNOW  SQUALLS  IN  THE  LEE  OF  LAKE  ERIE 
AND  LAKE  ONTARIO  -  A  REVIEW  OF  THE 
LITERATURE, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Pittsburgh,  Pa.  Weather  Service  Forecast  Of- 
fice. 

J.D.Hill. 

Available  from  NTIS,  Springfield,  Va.  22151  as 
COM-71-00959  Price  $3.00  paper  copy.  Technical 
Memorandum  NWS  ER-43,  August  1971.  5  fig,  1 
<ab,20ref. 


Descriptors:  'Snowfall,  *Snow  surveys,  'Squalls, 
Great    Lakes    Region,     'Distribution    patterns, 
Model  studies.  Forecasting,  Numerical  analysis, 
•Lake  Erie,  'Lake  Ontario. 
Identifiers:  'Snow  squalls  (Great  Lakes). 

A  survey  of  the  literature  concerning  snow  squalls 
in  the  lee  of  Lake  Erie  and  Lake  Ontario  is 
presented.  Information  is  furnished  on  the  general 
snow  distribution,  causative  mechanisms,  a  nu- 
merical prediction  model  and  modification  poten- 
tial of  the  squalls.  The  mean  snowfall  distribution 
over  the  states  bordering  Lakes  Erie  and  Ontario 
indicates  the  effect  of  the  lakes  and  higher  eleva- 
tions on  the  distribution  of  snow  in  the  prevailing 
westerly  winter  circulation.  This  distribution 
reflects  the  sum  total  of  the  environmental 
processes  affecting  the  region.  Generally  all  are  re- 
lated to  the  passage  of  mid-latitude  cyclones 
across  the  area  during  the  winter.  A  short  bibliog- 
raphy is  included.  (Woodard-USGS) 
W72-06446 


DUAL-CHANNEL  ATOBORNE  I-R  SCANNING 
FOR  DETECTION  OF  ICE  IN  PERMAFROST 
(ALASKA-PRELIMINARY  RESULTS), 

Development  and  Resources  Transportation  Co., 

Silver  Spring,  Md. 

For  primary  bibliographic  entry  see  Field  07B. 

W72-06461 


COMBINED  ICE  AND  WATER  BALANCES  OF 

GULKANA     AND     WOLVERINE     GLACD2RS, 

ALASKA,  AND  SOUTH  CASCADE  GLACIER, 

WASHINGTON,  1965  AND  1966  HYDROLOGIC 

YEARS, 

Geological  Survey,  Washington,  D.C. 

M.  F.  Meier,  W.  V.  Tangbom,  L.  R.  Mayo,  and  A. 

Post. 

For  sale  by  the  Superintendent  of  Documents,  U. 

S.  Government  Printing  Office,  Washington,  D.  C. 

20402.  Geological  Survey  Professional  Paper  715- 

A,  1971 .  23  p,  7  fig,  6  plate,  8  tab,  19  ref. 

Descriptors:  'Glaciers,    'Ice,    'Water   balance, 

'Hydrologic  data,     'Data    collection,     Alaska, 

Washington,  California,  International  Hydrologj- 
cal  Decade,  Snowmelt,  Precipitation  (Atmospher- 
ic), Runoff. 

Identifiers:  Mass-balance  systems  (MD), 
Glaciology. 

As  a  contribution  to  the  International  Hydrological 
Decade  program  on  combined  balances  at  selected 
glaciers,  the  U.S.  Geological  Survey  is  conducting 
studies  of  ice  and  water  balance  on  four  glaciers  in 
the  Pacific  Mountain  System:  Wolverine  and  Gul- 
kana  Glaciers  in  Alaska,  South  Cascade  Glacier  in 
Washington,  and  Maclure  Glacier  in  California. 
Mass  balances  of  these  four  glaciers  and  their 
drainage  basins  are  measured  annually  by  standard 
glaciological  techniques.  In  addition,  the  hydrolog- 
ic balance  is  calculated  using  streamflow  and 
precipitation  measurements.  Combining  these  in- 
dependent measurements  results  in  fairly  well 
defined  values  of  water  and  ice  balance  for  the 
glaciers  and  drainage  basins.  The  South  Glacier 
annual  balance  in  1966  (-0.94  m)  was  considerably 
more  negative  than  in  1965  (+0.07).  The  1966  Gul- 
kana  Glacier  annual  balance  was  slightly  positive 
(+0.06  m);  on  the  basis  of  past  observations  and 
the  rapid  terminus  retreat  of  this  glacier,  this  value 
is  considered  unusual.  In  the  Kenai  Mountains  of 
Alaska,  the  1966  Wolverine  Glacier  annual  balance 
was  negative  (-0.26  m).  (Woodard-USGS) 
W72-06466 


SOME  STRENGTH  PROPERTD2S  OF  FROZEN 
SOIL  AND  EFFECT  OF  LOADING  RATE, 

Cold  Regions  Research  and  Engineering  Lab., 

Hanover,  N.H. 

For  primary  bibliographic  entry  see  Field  08D. 

W72-06566 


2D.  Evaporation  and  Transpiration 


HYDROLOGIC  AND  ENERGY  BUDGETS  OF 
STOCKED  AND  NON-STOCKED  DOUGLAS- 
-FTR  SITES  AS  CALCULATED  BY 
METEOROLOGICAL  METHODS, 

Washington  Univ.,  Seattle.  Coll.  of  Forest 
Resources. 

C.  C.  Avery,  and  Leo  J.  Fritschen. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-207  786,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Completion  Report,  1971.  131 
p,  21  fig,  8  tab,  74  ref.  OWRR  A-032-WASH  (1). 

Descriptors:  'Runoff  coefficient,  Water  balance. 
Effective  precipitation,  'Hydrologic  budget, 
Washington,  'Evapotranspiration,  'Douglas  fir 
trees,  'Clear-cutting,  'Energy  budget,  'Hydrolog- 
ic data,  Model  studies. 
Identifiers:  Eaton ville  (Wash). 

A  field  study  was  made  of  the  energy  balances  and 
the  hydrologic  balances  of  a  50-year  old,  20  meter 
Douglas-fir  stand  and  an  adjacent  clearcut  during 
1970  and  1971.  The  site,  near  Eatonville,  Washing- 
ton, was  of  low  quality  for  Douglas-fir  having 
developed  on  a  glacial  outwash  terrace:  the  soils 
were  well-drained.  The  objectives  were  to  (1)  ob- 
tain information  about  the  effects  of  clear-cutting 
on  the  hydrologic  and  energy  balances  of  the 
forest  and  (2)  determine  the  actual  and  potential 
evapotranspiration  rates  during  selected  periods 
for  the  two  areas.  Actual  evapotranspiration  was 
determined  with  Bowen  ratio  approach  of  the 
energy  balance  and  soil  moisture  extraction. 
Potention  evapotranspiration  was  estimated  using 
van  Bavel's  (1966)  form  of  the  combination  model. 
Net  radiation,  wet  and  dry  bulb  temperature,  wind 
speed,  soil  heat  flux  as  well  as  precipitation,  soil 
moisture,  incoming  solar  radiation  and  albedo 
were  measured  or  calculated.  Major  results  sug- 
gest greater  water  use  in  the  clearing  than  at  the 
forest  site.  The  Bowen  ratio  approach  appeared  to 
yield  valid  results  in  the  clearing  but  not  always 
consistent  results  at  the  forest  site.  This  was  at- 
tributed to  the  air  flow  patterns  set  up  by  the  lead- 
ing edge  of  the  forest  and  suggest  that  single  site 
evaluations  are  questionable. 
W72-06287 


MAXIMUM  MIDSUMMER  SURFACE  TEM- 
PERATURES IN  OREGON'S  WILLAMETTE 
VALLEY, 

Oregon  State  Univ.,  Corvallis. 
Lloyd  W.  Gay. 

Presented  at  Annual  Meeting  of  the  Northwest  Re- 
gional Section,  American  Geophysical  Union, 
Oregon  State  University,  Corvallis.  Oct.  14-15, 
1971 .  6  p.  OWRR  A-010-ORE  (1). 

Descriptors:    'Solar   radiation,    'Energy   budget. 
Temperature     distribution,     Thermal     radiation, 
•Oregon,  Water  temperature,  'Remote  sensing. 
Identifiers:   'Willamette  Valley  (Ore),   'Surface 
temperature,  Solar  energy. 

An  aerial  survey  with  an  infrared  thermometer 
under  cloudless  skies  revealed  mean  midday  tem- 
peratures of  various  surfaces  to  be  (in  deg  C):  Wil- 
lamette River,  19;  irrigated  corn,  24;  oak  forest, 
28;  coniferous  forest,  30;  clover,  32;  stubble,  38; 
dry  grass  fields,  42;  furned-over  stubble  fields,  51; 
downtown  Corvallis,  52;  and  bare,  cultivated 
fields,  56.  The  efficiency  with  which  natural  land- 
scapes absorb  and  dissipate  solar  energy 
establishes  the  level  of  their  equilibrium  tempera- 
ture. The  reported  values  are  a  contribution  to  an 
inventory  of  surface  temperatures  of  various  land- 
scapes; comparisons  among  the  temperatures  at- 
tained under  these  uniform  conditions  will  con- 
tribute to  a  better  understanding  of  the  role  of  sur- 
face characteristics  in  the  transportation  of  solar 
energy. 
W72-06301 


Field  02— WATER  CYCLE 

Group  2D — Evaporation  and  Transpiration 


ESTIMATE  OF  WATER  FLOW  IN  DOUGLAS- 
-FTR  SEEDLINGS, 

Washington     Univ.,     Seattle.     Coll.     of     Forest 

Resources. 

For  primary  bibliographic  entry  see  Field  021. 

W72-06409 


CONSTRUCTION     AND     OPERATION     OF     A 
COMPACT  FINE  WTRE  PSYCHROMETER, 

Forest  Service  (USDA),  Logan,  Utah.  Intermoun- 
tain  Forest  and  Range  Experiment  Station. 
For  primary  bibliographic  entry  see  Field  021. 
W72-06414 


ON  THE  ASSESSMENT  OF  SURFACE  HEAT 
FLUX  AND  EVAPORATION  USING  LARGE- 
-SCALE  PARAMETERS, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Aspendale  (Australia).  Div.  of  At- 
mospheric Physics. 
C.  H.  B.  Priesdey,  and  R.  J.  Taylor. 
Monthly  Weather  Review,  Vol  100,  No  2,  p  81-92, 
February  1972.  5  fig,  33  ref. 

Descriptors:  'Evaporation,  'Energy  budget. 
Boundary  processes,  Evapotranspiration,  Cli- 
matology, Meteorology,  Heat  balance.  Mass 
transfer,  Synoptic  analysis. 

For  specification  of  heat  flux  and  evaporation 
over  land  surfaces,  an  energy  approach  is  both 
physically  realistic  and  operationally  practical. 
The  problem  of  sampling  of  net  radiation  is  not  dif- 
ferent in  kind  from  problems  encountered  with 
other  basic  elements  near  the  surface  (tempera- 
ture, wind,  rainfall,  etc.),  and  the  typical  accuracy 
of  a  good  net  radiometer,  about  5  percent  for  daily 
totals,  is  more  than  adequate.  Data  from  a  number 
of  saturated  land  sites  and  open  water  sites  in  the 
absence  of  advection  suggest  a  widely  applicable 
formula  for  the  relationship  between  sensible  and 
latent  heat  fluxes.  For  drying  land  surfaces,  the 
evaporation  rate  is  given  by  the  same  formula  for 
potential  evaporation,  multiplied  by  a  factor.  This 
factor  is  unity  while  an  amount  of  water,  varying 
from  one  site  to  another,  is  evaporated.  Following 
this,  a  linear  decrease  sets  in,  reducing  the 
evaporation  rate  to  zero  after  further  evaporation. 
(Knapp-USGS) 
W72-06439 


RETARDATION  OF  WATER  DROP  EVAPORA- 
TION WITH  MONOMOLECULAR  SURFACE 
FILMS, 

Naval  Research  Lab.,  Washington,  D.C.  Ocean 

Sciences  Div. 

W.  D.  Garrett. 

Journal  of  the  Atmospheric  Sciences,  Vol  28,  p 

816-819,  July  1971.  1  fig,  2  tab,  12  ref. 

Descriptors:  'Evaporation  control,  'Surface 
waters,  'Monomolecular  films,  Testing,  Alcohols, 
Drops  (Fluid),  Water  conservation,  Water  yield 
improvement.  Evaporation,  Air-water  interfaces, 
Analytical  techniques. 

Identifiers:  'Evaporation  reduction,  Chemical 
structural  features. 

The  influence  of  a  variety  of  water-insoluble 
monomolecular  films  on  the  evaporation  rate  of  50 
to  500  microns  diameter  water  drops  was  deter- 
mined at  25C  and  50%  relative  humidity.  The 
results  indicate  that  only  linear  polar  molecules 
capable  of  close  packing  can  form  monomolecular 
films  which  inhibit  the  gas  transport  of  water 
molecules  across  an  air-water  interface.  Slight 
deviations  from  straight-chain  linearity  due  to  sub- 
stituents  on  the  hydrocarbon  backbone  of  the  sur- 
face-active molecule  prevent  molecular  adlinea- 
tion,  alter  the  physical  state  of  the  monolayer,  and 
sharply  reduce  its  ability  to  retard  evaporation. 
For  each  of  the  chemical  systems  studied,  the  rate 
of  evaporation  decreased  to  a  constant  value  as 
the  surface  film  was  compacted  on  the  shrinking 
drop  surface.  Evaporation  rates  were  decreased 
up  to  17-fold  by  the  most  effective  fatty  alcohol 
and  ester  monolayers.  (Woodard-USGS) 
W72-06480 


OSMOTIC  WATER  STRESS:  MESOPHYLL 
SATURATION  DEFICIT  AND  TRANSPIRATION 
RATES  OF  TAMARISK, 

Minnesota  Univ.,  St.  Paul.  School  of  Forestry. 
Arnett  C.  Mace,  Jr. 

Southwest  Natur.  17(1):  117-120.  1971.  DJus. 
Identifiers:  Deficit,  Glands,  Mesophyll,  Osmotic, 
Rates,      Salt,      Saturation,      Stomata,      Stress, 
Tamarisk-D,     Tamarix-Pentandra-D,     Transpira- 
tion. 

Estimates  of  the  saturation  deficit  of  the 
mesophyll  cells  of  tamarisk  (Tamarix  pentandra) 
plants  indicate  that  salt  accumulation  at  the 
evaporation  surface  of  the  stomatal  cavity  is  small 
with  increased  salinity  in  the  root  substrate.  Salt 
glands  which  provide  a  mechanism  for  salt  excre- 
tion prevent  solute  concentration  at  the  evaporat- 
ing surface  which  would  reduce  transpiration  rates 
of  this  species.  Transpiration  rates  were  reduced 
by  high  saline  content  only  at  high  vapor  pressure 
deficits  where  other  resistances  within  the  plant 
may  be  affected  by  increasing  transpiration  rates 
beyond  the  transport  capacity  of  the  plant-Copy- 
right 1971,  Biological  Abstracts,  Inc. 
W72-06542 


2E.  Streamflow  and  Runoff 


CONVECTIVE   HEAT   AND   MASS  TRANSFER 
FROM  WATER  SURFACES, 

Virginia  Polytechnic  Inst,  and  State  Univ., 
Blacksburg.  Water  Resources  Research  Center. 
J.  T.  Beard,  C.  S.  Chen,  and  C.  Prasad. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-207  638,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Virginia  Water  Resources 
Research  Center  Bulletin  47,  November  1971.  43 
p,  9  fig,  2  tab,  20  ref,  append.  OWRR  B-021-VA 
(3). 

Descriptors:  'Surface  waters,  'Convection,  'Heat 
transfers,  'Mass  transfer,  'Model  studies,  Mathe- 
matical models,  Analog  models.  Water  tempera- 
tures, Air  temperature.  Interfaces,  Boundary 
layers.  Analytical  techniques,  Theoretical  analy- 
sis, Equations,  Water  vapor. 
Identifiers:  Interferometer,  Gas  laser. 

Analog  computer-methods  were  used  to  study 
convective  heat  and  mass  transfer  between 
horizontal  flows  of  air  and  surface.  Solutions  of 
the  laminar  boundary  layer  equations  for  both  the 
gaseous  and  the  liquid  phases  were  developed. 
Profiles  of  velocity,  temperature,  and  concentra- 
tion and  their  gradients  were  obtained  from  these 
solutions.  The  experimental  verification  of  these 
results  was  carried  out  in  a  special  air-water  facili- 
ty. Concentration  of  water  vapor  in  air  was  ob- 
tained through  the  use  of  a  Mach-Zehnder  inter- 
ferometer and  the  thermocouple-measured  tem- 
peratures. A  Helium-Neon  gas  laser  was  used  as  a 
light  source  for  the  interferometer.  Analytical  and 
experimental  results  are  in  good  agreement  and  in- 
dicate a  marked  influence  of  the  interfacial  motion 
on  heat  and  mass  transfer  rates.  In  co-current  flow 
the  increase  in  the  interfacial  velocity  increased 
the  heat  and  mass  removal  resulting  from  the  finite 
velocity  of  the  interface  itself  and  the  increased 
velocities  in  the  boundary  layer  close  to  the  inter- 
face. (Woodard-USGS) 
W72-05982 


THE  RATIONAL  METHOD, 

Corps  of  Engineers,  Fort  Belvoir,  Va. 

For  primary  bibliographic  entry  see  Field  04D. 

W72-05996 


AIR-WATER  TEMPERATURE  RELATIONSHD? 
IN  ILLINOIS  RIVER, 

Illinois  State  Water  Survey,  Peoria.  Water  Quality 

Section. 

V.  Kothandaraman. 

Water  Resources  Bulletin,  Vol  8,  No  1,  p  38-45, 

February  1972.  6  fig,  3  tab,  8  ref. 


Descriptors:  'Fourier  analysis,  'Water  tempe 
ture,  'Rivers,  Time  series  analysis.  Air  tempe 
ture,     Illinois,     Water     chemistry,     Statist!' 
methods,  Data  processing,  Variability. 
Identifiers:  'Illinois  River,  'Harmonic  analysis. 

When  harmonic  analysis  is  applied  to  daily  me 
air-water  temperature  records  for  a  location,  l 
first  harmonic  accounts  for  a  major  portion  of  1 
total  variance.  Water  temperature  residuals  I 
well  correlated  with  air  temperature  residut 
Parametric  values  of  the  mathematical  model  I 
predicting  water  temperatures  from  air  tempe 
ture  records  are  stable  from  year  to  year.  The  i 
water  temperature  relationship  appears  to  be  a  s 
tionary  linear  process.  Consequently,  it  is  Dossil 
to  predict  water  temperatures  from  .he  ambi< 
temperature  records  provided  both  air  and  wa 
temperature  records  are  available  for  anotl 
similarly  situated  water  body.  (Knapp-USGS) 
W72-06009 


EFFECT  OF  DRAINAGE  AREA  ON  MAXIMl 
RIVER  RUNOFF  VARIABILITY  (O  VLIYAr 
PLOSHCHADI  VODOSBORA  NA  VARIATSD 
MAKSIMAL'NOGO  STOKA  REK), 

Moscow  State  Univ.  (USSR).  Chair  of  Hydrolog 
L.  P.  Chutkina. 

Vestnik   Moskovskogo   Universiteta,    Seriya 
Geografiya,  No  6,  p  56-62,  November-Decemc 
1971.  2  fig,  3  tab,  5  ref . 

Descriptors:     'Runoff,     'Watersheds     (Basin 
•River  basins,  'Rivers,  'Variability,  Fluctuatic 
Floods,  Storms,  Storm  runoff.  Seasonal. 
Identifiers:  'European  USSR,  Coefficient  of  a 
relation,  Coefficient  of  regression. 

Analysis  of  the  relationship  of  maximum  rum 
fluctuations  to  drainage  areas  was  based  on  obs< 
vations  of  maximum  spring  flood  runoff  at  90  gj 
ing  stations  on  rivers  in  the  northern  and  cent 
European  USSR  (with  drainage  areas  ranging  I 
to  30,000  sq  km)  and  on  observations  of  maxinu 
storm  flood  runoff  on  55  rivers  of  t 
southwestern  part  (with  drainage  areas  ranging  i 
to  4,000  sq  km).  Regional  relationships  of  correl 
tion  coefficients  of  maximum  runoff  to  distan 
between  centers  of  gravity  of  the  river  basins  we 
examined  in  the  range  of  0  to  300  km  for  springe 
noff  and  in  the  range  of  0  to  100  km  for  storm  r 
noff.  The  effect  of  drainage  area  on  variability 
maximum  annual  runoff  was  greater  than  that  f 
annual  runoff.  Regression  coefficients  for  ma 
imum  annual  runoff  in  northern  and  central  i 
gions  of  the  European  USSR  ranged  from  -0.001 
-0.004.  while  regression  coefficients  for  annual  r 
noff  in  these  regions  ranged  from  -0.0005  to 
0.0025.  Regression  coefficients  for  maximu 
storm  runoff  were  even  higher,  ranging  from 
0.005  in  piedmont  regions  to  -0.01  in  the  Carpal) 
ans.  (Josefson-USGS) 
W72-06141 


COMPUTATION  OF  STORM  SURGE, 

Asian  Inst,  of  Tech..  Bangkok  (Thailand).  Dept. 
Coastal  Engineering. 
R.  Silvester. 

In:  Proceedings  of  the  Twelfth  Coastal  Enginee 
ing  Conference,  September  13-18,  1970,  Washin 
ton,  DC,  Volume  3;  American  Society  of  E 
gineers,  New  York,  NY.  p  1995-2010.  1970  9  fig. 
tab,  17  ref. 

Descriptors:    'Surges.    'Seiches,     "Wind    tide 
•Storms.     'Floods,     Waves     (Water),     Tropic 
cyclones.    Water    levels.    Tides.    Winds.    She 
stress.  Shear  drag. 
Identifiers:  'Storm  surges. 

From  knowledge  of  wind  resistance  coefficien 
measured  over  the  sea,  it  is  possible  to  compu 
the  shear  stress  of  a  wind  field  on  its  surfac 
Where  a  body  of  water  is  relatively  shallow  .  such 
shear  stress  will  transport  water  to  the  downwii 
end  and  so  create  a  high  water  level  or  surg 
Graphs  are  presented  for  ready  application  of  tl 
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levant  formulas  to  cases  of  lakes  and  continental 
elves.  The  wind  fields  of  either  uniform  or  trian- 
ilar  horizontal  distribution  in  velocity  are  in- 
jded,  as  well  as  conditions  of  stationary  or  mov- 
j  fetches.  Surges  from  seven  typhoons  traveling 
wards  Hong  Kong  are  computed  and  compared 
actual  records.  (See  also  W72-03078  thru  W72- 
114,  W72-03572  thru  W72-03607,  and  W72-06151 
ru  W72-061 87)  (Knapp-USGS) 
72-06174 


ATISTICAL  PREDICTION  OF  HURRICANE 
ORM  SURGE, 

laware  Univ.,  Newark.  Dept.  of  Civil  Engineer- 

!■ 

Y.  Yang,  A.  M.  Parisi,  and  W.  S.  Gaither. 
Proceedings  of  the  Twelfth  Coastal  Engjneer- 
;  Conference,  September  13-18,  1970,  Washing- 
i,  DC,  Volume  3;  American  Society  of  Civil  En- 
eers,  New  York,  NY,  p  201 1-2030,  1970.  6  fig,  8 
i,  18  ref.  ONR  Contract  2-97-815,  N00014-69-A- 
)7. 

scriptors:     'Surges,    'Seiches,    'Wind    tides, 
torms,     'Floods,     Waves     (Water),     Tropical 
:lones,    Water    levels,    Tides,    Winds,    Shear 
ess,  Shear  drag,  New  Jersey. 
:ntifiers:  'Storm  surges. 

lb  water  associated  with  a  hurricane  is  an  im- 
rtant  design  parameter  in  coastal  engineering, 
ng  range  rational  predictions  can  be  made  on 
basis  of  Gumbel's  theory  of  extremes  and 
:melsfelder's  theory.  Fundamentals  and  under- 
ig  assumptions  of  the  two  theories  are  reviewed 
1  predictions  are  made  for  Lewes,  Delaware 
i  Atlantic  City,  New  Jersey.  Gumbel's  theory  is 
isfactory.  The  ground  rule  of  counting  ex- 
:dances  is  found  to  be  vague  in  Wemelsfelder's 
thod.  The  ground  rule  must  be  made  definite  in 
leaningful  prediction.  (See  also  W72-03078  thru 
'2-031 14,  W72-03572  thru  W72-03607,  and  W72- 
51  thru  W72-06187)  (Knapp-USGS) 
'2-06175 


ALYSIS  OF  HURRICANE  TIDES  AT  PADRE 
-AND,  TEXAS, 

0.  Masch,  R.  J.  Brandes,  F.  R.  Hill,  and  W.  A. 
lite. 

Proceedings  of  the  Twelfth  Coastal  Engineer- 
Conference,  September  13-18,  1970,  Washing- 
,  DC,  Volume  3;  American  Society  of  Civil  En- 
eers.  New  York,  NY,  p  2031-2050,  1970.  1 1  fig, 
ib, 6  ref. 

scriptors:     'Surges,    'Seiches,    'Wind    tides, 
;xas,      'Simulation     analysis,      Mathematical 
dels,    Storms,    Flood    forecasting.    Statistics, 
ter  levels,  Tides,  Winds, 
ntifiers:  Padre  Island  (Tex). 

establish  design  data,  a  study  was  undertaken 
determine  expected  hurricane  tide  elevations, 
alions  and  frequencies  of  occurrence  for 
Ms  of  various  magnitudes  in  the  vicinity  of  a 
posed  development  at  Padre  Island,  Texas.  A 
of  synthetic  hurricanes  with  selected  sizes, 
lslation  speeds,  wind  fields,  and  pressure  pat- 
is  were  generated  corresponding  to  various 
]uencies  of  occurrence.  Two  numerical  com- 
er models  were  developed  to  determine  the 
shore  surge  hydrograph  and  to  route  the  surge 
Jugh  the  bay  waters  for  each  synthetic  hur- 
me  moving  directly  over  the  site.  Synthetic 
'ms  were  also  routed  across  the  coast  at  loca- 
ls north  and  south  of  the  site.  (See  also  W72- 
78  thru  W72-031I4,  W72-03572  thru  W72- 
07,  and  W72-06I51  thru  W72-06I87)  (Knapp- 
GS) 
2-06176 


RBULENCE    IN    HURRICANE-GENERATED 
ASTAL  CURRENTS, 

Jisiana  State  Univ.,  Baton  Rouge.  Coastal  Stu- 

slnst. 

'.  Murray. 


In:  Proceedings  of  the  Twelfth  Coastal  Engineer- 
ing Conference,  September  13-18,  1970,  Washing- 
ton, DC,  Volume  3;  American  Society  of  Civil  En- 
gineers, New  York,  NY,  p  2051-2068,  1970.  12  fig, 
1  tab,  10  ref.  ONR  Contract  N00014-69-A-0211- 
0003,  NR  388  002. 

Descriptors:  'Turbulence,  'Hurricanes,  'Currents 
(Water),  'Surges,  'Wind  tides,  Time  series  analy- 
sis, Current  meters,  Winds,  Waves  (Water),  Surf, 
Beach  erosion,  Florida. 
Identifiers:  Hurricane  Camille  (1969). 

Wind  and  current  meter  records  taken  during  the 
passage  of  a  hurricane  were  subjected  to  time  se- 
ries analysis.  Filtering  techniques  isolated  the 
speed  fluctuations  in  the  10-60  CPH  frequency 
band.  These  turbulent  fluctuations  followed  the 
Gaussian  distribution  for  both  wind  and  current. 
With  the  passage  of  the  storm  front  the  turbulence 
intensity  of  the  wind  decreased,  while  the  turbu- 
lence intensity  of  the  current  rose  to  extremely 
large  values,  exceeding  27%  of  the  mean  flow 
speed.  The  characteristics  of  the  spectra  indicate 
that  there  is  little  direct  transfer  of  energy  from  the 
wind  to  the  current  in  the  frequency  range  studied. 
Energy  passes  into  the  10-60  CPH  band  of  the  cur- 
rent from  still  lower  frequencies.  (See  also  W72- 
03078  thru  W72-03114,  W72-03572  thru  W72- 
03607,  and  W72-06151  thru  W72-06187)  (Knapp- 
USGS) 
W72-06177 


TSUNAMIS:  SOME  LABORATORY  AND  FTELD 
OBSERVATIONS, 

California  Inst,  of  Tech.,  Pasadena.  W.  M.  Keck 
Lab.  of  Hydraulics  and  Water  Resources. 
F.  Raichlen. 

In:  Proceedings  of  the  Twelfth  Coastal  Engineer- 
ing Conference,  September  13-18,  1970,  Washing- 
ton, D.C.,  Volume  3;  American  Society  of  Civil 
Engineers,  New  York,  N  Y,  p  2103-2121,  1970.  11 
fig,  14  ref.  NSF  Grant  No.  GK-2370. 

Descriptors:  'Hydraulic  models,  'Tsunamis, 
'Pacific  Ocean,  Alaska,  Ocean  waves,  Floods, 
Fourier  analysis,  Time  series  analysis,  Model  stu- 
dies, California,  Earthquakes. 

A  laboratory  facility  was  constructed  to  generate 
waves  by  impulsive  movements  of  the  bottom  of  a 
wave  tank.  Examples  of  the  wave  forms  which 
result  are  shown.  An  analytical  model  for  the  case 
of  rapid  bottom  movements  describes  qualitatively 
several  results  of  the  experiments.  Marigrams 
from  various  field  stations  for  the  tsunamis  from 
the  Chilean  earthquake  of  1960  and  the  Alaskan 
earthquake  of  1964  were  studied  using  spectral 
analysis  techniques  to  determine  their  harmonic 
components.  Comparisons  are  made  between  the 
spectra  of  the  two  tsunamis  at  each  of  several  lo- 
cations. Spectra  determined  from  the  tide  gage 
records  at  four  locations  around  the  Pacific  Ocean 
for  the  tsunamis  from  the  Alaskan  earthquake  of 
1964  and  the  Chilean  earthquake  of  1960  had 
similar  shapes  at  each  location.  A  periodicity  of 
approximately  2  hrs  is  common  to  nearly  all  of  the 
locations  investigated.  Other  concentrations  of 
energy  at  higher  frequencies  which  for  a  given  lo- 
cation are  similar  in  period  for  both  tsunamis  are 
not  similar  for  different  locations.  This  shows  that 
local  embayments  and  bathymetry  tend  to  in- 
fluence significantly  the  wave  amplitudes  due  to 
tsunamis  measured  near  the  shore.  (See  also  W72- 
03078  thru  W72-03U4,  W72-03572  thru  W-72- 
03607,  and  W72-06151  thru  W72-06187)  (Knapp- 
USGS) 
W72-06179 


SPECTRAL  RESPONSE  OF  HARBOR  RESONA- 
TOR CONFIGURATIONS, 

Natal  Univ.,  Durban  (South  Africa). 

For  primary  bibliographic  entry  see  Field  08B. 

W72-06184 


EFFECT  OF  LONG  PERIOD  WAVES  ON 
HYDROGRAPHIC  SURVEYS, 

Army  Engineer  Div.,  South  Pacific,  San  Fran- 
cisco, Calif.  Coastal  Engineering  Branch. 
O.  T.  Magoon,  and  W.  O.  Sarlin. 
In  Proceedings  of  the  Twelfth  Coastal  Engineering 
Conference,  September  13-18,  1970,  Washington, 
D.  C,  Volume  3;  American  Society  of  Civil  En- 
gineers, New  York,  N  Y,  p  2251-2265,  1970.  9  fig, 
1  photo,  4  ref. 

Descriptors:  'Waves  (Water),  'Surveys,  'Hydrog- 
raphy, 'Harbors,  California,  Mapping,  Topog- 
raphy, Sounding. 

Identifiers:  'Wavelengths,  Hydrographic  errors, 
Long  waves  (Water). 

In  routine  hydrographic  surveys  at  Santa  Cruz 
Harbor,  California,  bottom  elevation  discrepan- 
cies were  observed  which  were  not  associated 
with  positional  errors.  These  errors  were  as- 
sociated with  long  period  wave  activity,  common 
at  this  location  on  the  Pacific  Coast.  The  existing 
practice  for  obtaining  hydrographic  soundings  is 
by  use  of  floating  craft  using  either  echo  sounding 
techniques  or  a  lead  line.  Both  techniques  utilize 
the  instantaneous  water  surface  as  a  datum 
reference.  Based  on  the  analysis  of  50  repetitions 
of  a  well  monumented  cross  section  in  Santa  Cruz 
Harbor,  it  is  concluded  that  long  period  waves  af- 
fect the  results  of  hydrographic  surveys  by  slowly 
varying  the  datum  plane.  In  the  case  of  Santa  Cruz 
Harbor,  the  maximum  error  due  to  this  effect  is 
about  +15.5  feet.  (See  also  W72-03078  thru  W72- 
031 14,  W72-03572  thru  W72-03607,  and  W72-06151 
thru  W72-06186)  (Knapp-USGS) 
W72-06187 


A     WATER     YIELD     MODEL     FOR     SMALL 
WATERSHEDS, 

Kentucky  Univ.,  Lexington.  Dept.  of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  see  Field  02A. 

W72-06284 


REDUCTION     OF     FLOW     FRICTION     WITH 
POLYMER  ADDITIVES, 

Clemson  Univ.,  S.  C.  Water  Resources  Research 

Inst. 

For  primary  bibliographic  entry  see  Field  08B. 

W72-06291 


EFFECTS     OF     PARTIAL     FOREST     COVER 
REMOVAL  ON  STORM  HYDROGRAPHS, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Forestry  and  Wildlife. 

For  primary  bibliographic  entry  see  Field  04C. 

W72-06296 


ONE-DIMENSIONAL  DISPERSION  IN  STEADY- 
-NONUNIFORM  FLOWS, 

New  Mexico  State  Univ.,  University  Park.  Dept. 

of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-06299 


DELAWARE  RIVER  BASIN  MODELING, 

Division  of  Reactor  Standards  (AEC),  Washing- 
ton, D.C. 

L.  G.  Hulman,  and  D.  K.  Erickson. 
Journal  of  The   Hydraulics   Division,   American 
Society  of  Civil  Engineers,  Vol.  98,  No.  HY1, 
Proc.  Paper  8668,  p  105-121,  January  1972.  4  fig,  4 
tab,  10  ref. 

Descriptors:  'Delaware  River,  'Simulation  analy- 
sis, 'Mathematical  models,  'River  basins, 
'Droughts,  'Water  supply,  'Streamflow,  Systems 
analysis,  Methodology,  Estuaries,  Water  storage, 
Engineering,  Flow,  Computer  programs,  Hydrau- 
lics, New  Jersey,  New  York,  Pennsylvania. 

To  facilitate  analysis  of  the  effects  of  the  1960's 
drought  in   the   northeastern   states   on   systems 
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yields,  a  mathematical  simulation  modeling 
technique  (employing  daily  flow  data)  was 
developed  to  study  the  lower  Delaware  Basin  and 
proposed  engineering  structures.  Evaluation  of  the 
ability  of  proposed  engineering  structures  to  meet 
flow  requirements  had  been  hampered  by  the 
diversity  of  projects,  political  constraints  in  the 
upper  basin,  and  numerous  alternative  demands 
on  available  surface  water.  This  study  analyzed 
the  simulation  technique  and  its  application  to  the 
Delaware,  presented  the  results  of  the  reappraisal 
of  project  yields,  and  compared  them  with  pre- 
1960  yield  estimates.  (Campbell-Comell) 
W72-06310 


FLOW  THROUGH  THE  CHARLIE-GIBBS 
FRACTURE  ZONE,  MID-ATLANTIC  RIDGE, 

Bedford  Inst.,  Dartmouth  (Nova  Scotia).  Atlantic 

Oceanographic  Lab. 

D.  M.  Garner. 

Canadian  Journal  of  Earth  Sciences,  Vol  9,  No  1, 

p  1 16-121 ,  January  1972.  5  fig,  9  ref. 

Descriptors:  'Currents  (Water),  *Ocean  currents, 
•Atlantic  Ocean,  Water  circulation.  Sea  water. 
Tides,  Fractures  (Geology),  Current  meters, 
Ocean  circulation. 

Identifiers:  Charlie-Gibbs  Fracture  Zone,  Mid- At- 
lantic Ridge. 

The  flow  of  deep  water  across  the  axis  of  the  Mid- 
Atlantic  Ridge  through  the  Charlie-Gibbs  Fracture 
Zone  near  52.5  deg  N  was  monitored  for  7  days 
during  June  1970  with  current  meters  moored  50  m 
and  650  m  above  the  bottom  of  each  of  the  two 
zonal  channels  of  the  fracture.  Flow  was  west- 
going  through  the  fracture.  The  mean  rate  of  flow 
was  about  3  cm/s  with  an  oscillatory  flow  superim- 
posed of  semidiurnal  tidal  period.  (Knapp-USGS) 
W72-06448 


WETLANDS  MAPPING  IN  NEW  JERSEY, 

American  Univ.,  Washington,  D.C.  Dept.  of  Biolo- 
gy- 
For  primary  bibliographic  entry  see  Field  07C. 

W72-06462 


INTERPRETATION  OF  WETLANDS  IMAGERY 
BASED  ON  SPECTRAL  REFLECTANCE 
CHARACTERISTICS  OF  SELECTED  PLANT 
SPECIES, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07B. 

W72-06463 


WATER  TEMPERATURES  OF  CALIFORNIA 
STREAMS,  TULARE  BASIN  AND  SAN 
JOAQUIN  BASIN  SUBREGIONS, 

Geological  Survey,  Menlo  Park,  Calif. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-06467 


RECENT  DEVELOPMENTS  IN  THE  ANALYSIS 
OF  HYDROLOGICAL  TIME  RECORDS.  CON- 
CATENATIONS AND  SPECTRUM  ANALYSIS 
(DEVELOPPEMENTS  RECENTS  EN  MATIERE 
D'ANALYSE  DES  CHRONIQUES  D'EVENE- 
MENTS  HYDROLOGIQUES:  LIAISON  EN 
CHAINE,  ANALYSE  SPECTRALE), 
Purdue  Univ.,  Lafayette,  Ind.  School  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  02A. 
W72-06474 


STUDY  OF  THE  NEAR  SHORE  SURFACE 
CHARACTERISTICS  OF  WINDROWS  AND 
LANGMUIR  CIRCULATION  IN  MONTEREY 
BAY, 

Naval    Postgraduate    School,    Monterey,    Calif. 

Dept.  of  Oceanography. 

For  primary  bibliographic  entry  see  Field  02L. 

W72-06487 


2F.  Groundwater 


CONTRIBUTION  TO  THE  KNOWLEDGE  OF 
THE  GEOTHERMAL  FIELD  OF  LARDERELLO 
(TUSCANY-ITALY).  REMARKS  ON  THE  CAR- 
BOL1  AREA, 

Ente  Nazionale  per  l'Energja  Elettrica,  Rome  (Ita- 
ly)- 

R.  Cataldi,  G.  C.  Ferrara,  G.  Stefani,  and  E. 
Tongjorgi 

Bulletin  Volcanologique,  Vol  33,  No  1,  p  1-27, 
1969  14  fig,  3  tab,  8  ref. 

Descriptors:  'Geothermal  studies,  *Thermal 
water,  'Steam,  'Heat  flow,  *Hydrogeology, 
Chemicals,  Hydroelectric  plants.  Geologic  con- 
trol, Mesozoic  era.  Latent  heat,  Geysers,  Mud, 
Gases,  Carbon  dioxide.  Wells,  Thermal  power- 
plants. 

Identifiers:  'Endogenous  fluids,  Geothermoelec- 
trical  production,  Tuscany  (Italy). 

The  development  and  results  of  geothermal 
research  in  the  Carboli  area,  southern  Larderello 
region,  Tuscany,  Italy  are  described.  Industrial  ex- 
ploitation of  endogenous  fluids  in  the  region  began 
more  than  a  century  ago.  Many  thermal  manifesta- 
tions, such  as  hot  springs,  fumaroles,  mud  pools, 
and  gas  exhalations,  which  occurred  on  or  near  the 
permeable  Mesozoic  outcrops,  have  ceased  activi- 
ty. Rock  alterations,  encrustations,  and  travertine 
deposits  are  evidence  of  past  activity.  Some  gas 
(C02  and  H2S)  continues  to  escape  in  a  few 
places.  Boric  acid  was  produced  from  the  thermal 
waters  during  the  first  period  of  industrial  ex- 
ploitation (1818-1904).  Shallow  holes  were  drilled 
to  increase  hot  water  outflow  along  fractured  cal- 
careous layers.  Large  amounts  of  boric  salts  were 
brought  up  by  the  steam.  In  the  second  period  of 
industrial  exploitation  (1904-1925)  geothermoelec- 
trical  production  becomes  important  in  addition  to 
continued  chemical  products.  Adoption  of  effi- 
cient drilling  techniques  resulted  in  increased  use 
of  steam  for  power.  Deeper  wells  were  drilled  into 
the  Mesozoic  complex  where  optimum  conditions 
exist  for  the  formation  and  use  of  steam.  Chemical 
production  has  almost  ceased  since  1945  while 
production  of  electricity  with  the  natural  steam 
has  steadily  increased.  (Lang-USGS) 
W72-05879 


CARBON  ISOTOPIC  COMPOSITION  OF  CAR- 
BON DIOXIDE  AND  METHANE  FROM  STEAM 
JETS  OF  TUSCANY, 

Larderello  Co.,  Pisa  (Italy). 

For  primary  bibliographic  entry  see  Field  02K. 

W72-05880 


GEOLOGY  OF  LARDERELLO  REGION  (TUS- 
CANY): CONTRIBUTION  TO  THE  STUDY  OF 
THE  GEOTHERMAL  BASINS, 

Larderello  Co.,  Pisa  (Italy). 
R.  Cataldi,  G.  Stefani,  and  M.  Tongiorgi. 
In:  Nuclear  Geology  on  Geothermal  Areas  Sym- 
posium, Spoleto,  Italy.  September  9-13,  1963;  Na- 
tional Research  Council,  Nuclear  Geology 
Laboratory  of  Pisa,  p  1-32,  1963.  6  fig,  3  map,  1 
tab,  22  ref. 

Descriptors:  'Geothermal  studies,  'Geologic  con- 
trol, 'Steam,  Thermal  water.  Heat  flow, 
Hydrogeology,  Wells,  Hydroelectric  plants.  Struc- 
tural geology.  Natural  recharge,  Rainfall  disposi- 
tion. Aquifer  characteristics. 

Identifiers:  'Geothermal  basins,  'Larderello  re- 
gion (Italy). 

Details  are  given  in  geological  sections,  maps,  and 
descriptions  of  the  geothermal  basins,  with  par- 
ticular attention  to  the  drilled  areas  of  Montecer- 
boli,  Larderello,  Castelnueno,  Lago,  Lagoni  Ros- 
si, and  Serrazzano.  Major  tectonic  complexes  are 
summarized  and  descriptions  are  given  of  out- 
cropping rocks  with  special  regard  to  their 
geohydrological  significance.  Three  outcrop  struc- 
tures are  distinguished  (north  to  south),  which 
form  thermally  anomalous  areas  where  lithologic 


and  tectonic  conditions  permit  meteoric  waters  I 
percolate  through  outcrops  of  permeable  terraii 
and  then  dip  beneath  impermeable  formation 
About  26  million  cubic  meters/year  is  the  ma. 
imum  steam  output  from  boreholes  for  a  2-; 
period  (1962-63).  This  requires  that  40%  of  tl 
mean  average  rainfall  of  1 ,250  mm  1  yr  on  the  : 
sq  km  area  of  absorption  penetrate  to  the  groun< 
water  system  and  circulate  to  depths  necessary  i 
form  steam.  (Lang-USGS) 
W72-05881 


GROUNDWATER    AVAILABILITY    IN    PUT 
COUNTY, 

Illinois  State  Water  Survey,  Urbana. 

For  primary  bibliographic  entry  see  Field  04B. 

W72-05891 


WATER-RESOURCES  APPRAISAL  OF  TH 
GRANITE  SPRINGS  VALLEY  AREA,  PERS1 
ING,  CHURCHILL,  AND  LYONS  COUNTIE 
NEVADA, 

Geological  Survey,  Carson  City,  Nev. 

For  primary  bibliographic  entry  see  Field  04B. 

W72-05892 


PREDICTION  OF  SEASONAL  SNOWMELT  Rl 
NOFF  IN  THE  OKANAGAN  VALLEY, 

British  Columbia  Univ.,  Vancouver.  Dept.  of  Cii 

Engineering. 

For  primary  bibliographic  entry  see  Field  02C. 

W72-05918 


OCCURRENCE   AND  CHARACTERISTICS  C 

FRACTURES  IN  THE  CRYSTALLINE  ROO 

OF  SOUTHEASTERN  NEW  HAMPSHIRE  AN 

THEIR   RELATIONSHIP   TO   THE   YIELD  C 

DRILLED  WATER  WELLS, 

New  Hampshire  Univ.,  Durham.  Water  Resour 

Research  Center. 

G.  Stewart. 

Available  from  the  National  Technical  Inform 

tion  Service  as  PB-207  639,  $3.00  in  paper  cop 

$0.95  in  microfiche.  Project  Completion  Repoi 

December  1971.  14  p,  2  fig,  18  ref.  OWRR  A-01 

NH(1). 

Descriptors:  'Hydrogeology,  'Fractures  (Geol 
gy),  'Aquifers,  'Water  yield,  'New  Hampshir 
Water  wells,  Drill  holes.  Geology,  Igneous  rock 
Metamorphic  rocks,  Hydrologic  data,  Data  collt 
uons ,  Groundwater,  Groundwater  movement. 

During  July  and  August  of  1968  and  1969  field  da 
were  collected  on  fractures  in  crystalline  rocks 
southeastern  New  Hampshire  for  compari 
geologic  structures  and  yields  of  drilled  wells.  Tl 
Exeter  pluton,  which  is  conspicuously  broken  I 
joints  and  shear  zones,  crops  out  in  many  places 
southeastern  New  Hampshire.  The  outcrop  leng 
is  approximately  20  miles  and  the  width  rang 
from  about  one-half  mile  to  2.0  miles.  Relatio 
ships  between  shear  zones  and  the  yield  of  drill' 
wells  are  shown.  Water  yields  from  wells  in  tl 
study  area  ranged  from  less  than  5  to  100  gpi 
Wells  with  yields  between  5  and  10  gpm  are  signi 
cant  for  locating  sites  for  domestic  wel 
(Woodard-USGS) 
W72-05983 


GEOCHEMICAL  STUDIES  ON  THE  FESHCS 
SPRINGS,  DEAD  SEA  BASIN, 

Israel  Atomic  Energy  Commission,  Yavne.  Sor 

Nuclear  Research  Centre. 

For  primary  bibliographic  entry  see  Field  02K. 

W72-05993 


STABILITY    CONDITIONS    FOR    FTNGERI> 
PROCESSES  IN  POROUS  MEDIA, 

Illinois  Univ.,  Urbana.  Dept.  of  Metallurgy  ai 

Mining  Engineering. 

C.  C.  Chow,  and  A.  E.  Scheidegger. 

Journal  of  Hydrology,  Vol  15,  No  1 ,  p  1-21 .  Jani 

ry  1972.  18  ref. 
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escriptors:    'Porous    media,    'Stratified    flow. 
Mixing,    'Statistical    methods,    Mass    transfer, 
ispersion,  Convection,  Groundwater  movement, 
hermodynamics.  Capillary  action.  Statistics, 
lentifiers:  Fingering  (Multiphase  flow). 

statistical  theory  and  a  thermodynamic  analogy 
ised  on  a  grand  canonical  ensemble  of  mass  dis- 
acement  processes  may  be  applied  together  to 
ngenng  processes  in  homogeneous  porous 
edia.  The  conditions  for  stable  fingering  for  oil- 
ater  displacement  processes  involve  the  capillary 
essure  and  the  mobility  ratio.  Stable  fingers  are 
>t  possible  if  the  capillary  pressure  is  neglected. 
lie  theoretical  stability  conditions  of  mass  dis- 
acement  processes  are  applicable  to  fingering 
ocesses  in  homogeneous  porous  media.  (Knapp- 
SGS) 
72-05994 


ATER  WELLS  AND  SPRINGS  IN  THE 
ESTERN  PART  OF  THE  UPPER  SANTA 
ARGARITA  RIVER  WATERSHED,  RIVER- 
BE  AND  SAN  DIEGO  COUNTIES,  CALIFOR- 
IA, 

eological  Survey,  Menlo  Park,  Calif. 
»r  primary  bibliographic  entry  see  Field  07C. 
72-05998 


ELECTED    METHODS    OF    AQUIFER    TEST 
NALYSIS, 

linois  State  Water  Survey,  Urbana. 

or  primary  bibliographic  entry  see  Field  04B. 

72-05999 


4LTWATER  INTRUSION  INTO  AQUIFERS, 

os  Angeles  County  Flood  Control  District,  Calif. 
or  primary  bibliographic  entry  see  Field  04B. 
72-06001 


ROUNDWATER  RECHARGE, 

eological  Survey,  Lubbock,  Tex. 

or  primary  bibliographic  entry  see  Field  04B. 

72-06002 


AND  SUBSIDENCE  IN  THE  WESTERN 
TATES  DUE  TO  GROUNDWATER  OVER- 
RAFT, 

eological  Survey,  Sacramento,  Calif. 
F.  Poland. 

later  Resources  Bulletin,  Vol  8,  No  l,p  118-131, 
ebruary  1972.  11  fig,  11  ref. 

lescriplors:  'Subsidence,  'Land  subsidence, 
Withdrawal,  'Groundwater,  Water  table,  Con- 
ned water.  Irrigation  water,  Water  wells,  Histo- 
t.  Reviews,  Artificial  recharge. 

'evelopment  of  farm  lands  in  most  of  the  western 
ates  has  required  irrigation  by  surface  water  or 
roundwater,  supplemental  to  precipitation, 
umping  draft  has  exceeded  replenishment  in 
lany  areas.  Water  levels  have  been  drawn  down 
om  100  to  500  feet,  greatly  increasing  the  grain- 
)-grain  stress  or  effective  overburden  load  on  the 
quifer  systems  in  which  the  head  depletion  has 
ccurred.  This  increase  in  stress  tends  to  cause 
ompacuon  of  the  deposits  and  subsidence  of  the 
ind  surface.  The  aquifer  systems  in  the  western 
lates  that  have  experienced  appreciable  compac- 
on  are  chiefly  confined  systems.  Subsidence  can 
e  stopped  by  raising  water  levels  sufficiently  to 
liminate  excess  pore  pressures  in  the  fine-grained 
ompressiblc  interbeds  and  confining  beds.  In 
reas  of  groundwater  overdraft,  this  can  be  ac- 
omplished  by  a  reduction  of  withdrawal,  or  an  in- 
rease  in  recharge,  or  both,  in  an  amount  exceed- 
ig  the  overdraft.  In  several  areas,  importation  of 
supplemental  supply  has  been  the  solution.  (K- 
app-USGS) 
V72-06003 


VATER    PROBLEMS    AND    DEVELOPMENTS 
>F  THE  PAST, 

■eological  Survey,  Washington,  D.C. 


For  primary  bibliographic  entry  see  Field  04A. 
W72-06004 


STEPPED      WEIR     ON      AN      ANISOTROPIC 
DRAINED  STRATUM  OF  FINITE  DEPTH, 

Indian  Inst,  of  Science,  Bangalore.  Dept.  of  Civil 

and  Hydraulic  Engineering. 

For  primary  bibliographic  entry  see  Field  04  A . 

W72-06007 


NITRATE  IN  GROUND  WATER  OF  THE 
FRESNO-CLOVIS  METROPOLITAN  AREA, 
CALIFORNIA, 

Harshbarger  and  Associates,  Tucson,  Ariz. 
For  primary  bibliographic  entry  see  Field  05B. 
W72-06015 


WATER  MOVEMENT  IN  AN  UNSATURATED 

SANITARY  LANDFILL, 

Drexel  Inst,  of  Tech.,  Philadelphia,  Pa. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-06103 


DISTRIBUTION  OF  KARST  FORMS  IN  CON- 
NECTION WITH  GEOMORPHOLOGY  OF  THE 
SOUTHERN  PART  OF  THE  PINAR  DEL  RIO 
PROVINCE  OF  CUBA  (RASPREDELENTYE 
KARSTOVYKH  FORM  V  SVYAZI  S 
OSOBENNOSTYAMI  MORFOSTRUKTUR- 

NOGO    PLANA    TERRTTORH    (NA    PRIMERE 
KUBY  ,  YUG  PROVINTSH  PINAR-DEL'-RIO)), 
Moscow      State      Univ.      (USSR).      Chair     of 
Geomorphology . 
Ye.  I.  Ignatov. 

Vestnik  Moskovskogo  Universiteta,  Seriya  V, 
Geografiya,  No  6,  p  91-94,  November- December 
1971.1  fig,  4  ref. 

Descriptors:  'Geomorphology,  'Karst,  'Topog- 
raphy, Petrography,  Structural  geology,  Car- 
bonate rocks,  Clays,  Pervious  soils,  Groundwater, 
Surface  waters,  Surface  runoff,  Drainage  density, 
Infiltration,  Leaching,  Erosion,  Underground,  Lit- 
toral. 

Identifiers:  'USSR,  'Cuba,  'Tectonics, 
•Weathering  crust. 

Geomorphological  investigations  were  conducted 
in  the  southern  part  of  the  Pinar  del  Rio  Province 
of  Western  Cuba  to  determine  relationship  of  karst 
to  specific  lithological  and  tectonic  zones.  Four 
varieties  of  karst  forms  were  identified:  (1)  bare; 
(2)  covered;  (3)  subterranean;  and  (4)  coastal.  A 
direct  relationship  was  found  between  karst 
processes  and  tectonic  activity.  Tectonic  and 
petrographic  features  determine  character  of 
drainage  density,  groundwater  levels,  and  confine- 
ment of  karst  to  erosion  zones  and  uplifted  slopes. 
Karst  activity  depends  also  on  thickness  of  the 
cover  of  loose  deposits,  which  obstruct  lower 
lying  carbonate  rocks.  Composition  and  properties 
of  loose  deposits  determine  the  degree  to  which 
surface  waters  or  groundwaters  participate  in 
karst  processes.  Loamy  sand-pebble  and  boulder 
deposits  are  pervious  materials,  which  do  not 
restrict  leaching  during  infiltration  of  surface  ru- 
noff. An  impermeable  horizon  of  kaolinite-mont- 
morillonile  clays  in  areas  of  weathering  crusts 
prevents  flow  of  surface  waters  into  lower  lying 
carbonate  rocks.  (Josefson-USGS) 
W72-06144 


APPLICATION  OF  GEOPHYSICAL  LOGGING 
TO  GROUNDWATER  STUDDZS  IN 

SOUTHEASTERN  SASKATCHEWAN, 

Saskatchewan  Research  Council,  Saskatoon. 
For  primary  bibliographic  entry  see  Field  04B. 
W72-06449 


EVALUATION  OF  THE  WATER  SUPPLY  AT 
SIX  SITES  IN  THE  CURECANTI  RECREATION 
AREA,  SOUTHWESTERN  COLORADO, 

Geological      Survey,      Denver,      Colo.      Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  04B. 


W72-06468 


SUMMARY  OF  GROUND-WATER 

HYDROLOGICAL    DATA    IN    MICHIGAN    DM 
1970, 

Geological  Survey,  Ann  Arbor,  Mich. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-06488 


THE  MOVEMENT  OF  RADIOACTIVE  SODIUM 
AND  RUTHENIUM  THROUGH  A  SIMULATED 
AQUIFER, 

Georgia  Inst,  of  Tech.,  Atlanta. 

J.  B.  F.  Champlin,  and  G.  G.  Eichholz. 

Water  Resources  Research,  Vol.  4,  No.  1,  p  147- 

158,  February,  1968.  8  fig,  20  ref. 

Descriptors:  'Groundwater,  'Pollution,  'Soils, 
Radioactivity,  Aquifer,  Sodium,  Potassium,  Calci- 
um, Ion  transport. 

The  interaction  of  water  solutions  with  the  particu- 
late matter  composing  a  natural  aquifer  is  of 
steadily  increasing  interest  with  the  new  emphasis 
on  pollution  of  our  natural  resources.  As  a  means 
of  studying  the  contribution  made  by  water  to  the 
transport  of  ionic  materials  through  soils,  radioac- 
tive solutions  were  injected  into  a  model  aquifer 
containing  725  kg  of  sand  with  dimensions  of 
1x2x0.25  meters.  As  the  radioactivity  passed 
through  the  sand,  its  progress  was  followed  by  a 
collimated  Geiger-Muller  tube  situated  on  the  ex- 
terior of  the  bed.  The  appearance  of  the  radioac- 
tivity in  the  effluent,  which  marked  the  arrival  of 
the  sodium  front,  was  found  to  be  correlated  with 
an  increase  in  suspended  particulate  matter,  potas- 
sium and  calcium  concentrations,  and  overall  con- 
ductivity. Of  particular  significance  was  that  por- 
tion of  the  radioactivity  shown  to  be  related 
directly  to  the  filterable  mass  of  particles  in  the  ef- 
fluent, despite  the  high  solubility  of  the  ion  used. 
The  results  with  sodium  were  compared  with  those 
of  similar  tests  on  the  movement  of  trivalent 
ruthenium,  which  is  not  soluble  at  the  pH  of  the 
solutions  used.  Both  the  sodium  and  ruthenium 
studies  indicated  that  a  significant  amount  of 
radioactivity  was  transported  through  the  test  bed 
on  particulate  matter  which  was  large  enough  to  be 
trapped  on  0.45  micron  membrane  filters.  (Skoger- 
boe-Colorado  State) 
W72-06571 
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ION  SELECTIVITY  EN  THREE  SOIL  PROFILES 
AS  INFLUENCED  BY  MINERALOGICAL 
CHARACTERISTICS, 

Virginia    Polytechnic     Inst,     and     State     Univ., 

Blacksburg.  Dept.  of  Agronomy. 

L.  W.  Murdock,  and  C.  I.  Rich. 

Soil  Science  Society  of  America  Proceedings,  Vol 

36,  No  1,  p  167-171,  January-February  1972.  2  fig, 

2  tab,  16  ref.  Grant  No.  NSF  GA-18053  and  GA- 

1373. 

Descriptors:     'Ion    exchange,    'Clay    minerals, 

Potassium,    Ammonia,    Soil    chemistry,    Water 

chemistry. 

Identifiers:  'Vermiculite. 

Adsorption  and  release  of  Rb  and  Sr  by  the  2-0.2 
micron  fraction  from  the  horizons  of  three  ver- 
miculitic  soils  was  influenced  by  mineralogical 
properties  of  the  2:1  layer  clays  present.  The 
lowest  Rb/Sr  ratio  for  absorption  of  these  two  ions 
occurred  in  a  clay  containing  montmorillonite.  The 
Rb/Sr  ratio  tended  to  increase  as  the  degree  of 
mica  to  vermiculite  alteration  increased.  The 
presence  of  hydroxy-Al  interlayers  had  little  effect 
on  initial  selectivity,  but  these  interlayers  mar- 
kedly influenced  release  of  Rb  ions.  Ammonium 
acetate  released  more  Rb  than  did  Mg  (OAc)2 
from  all  clay  samples  from  the  three  soils. 
Generally  Mg  (OAc)2  released  more  Sr  than  did 
NH40Ac.  The  differential  exchange  of  Rb  was 
most   pronounced   in   the   clay   containing   well- 
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developed  interlayers.  Ammonium  ions  (and  other 
ions  of  similar  size)  have  two  effects  on  exchange 
in  vermiculite.  NH4  tends  to  collapse  the  inter- 
layer  space  and  thus  reduce  exchange,  but  this 
slightly  hydrated  ion  can  also  diffuse  to  wedge 
zones  and  exchange  Rb,  and  other  cations  of 
similar  size,  that  may  be  present.  The  presence  of 
interlayers  inhibits  the  first  effect  and  thus 
reduces  fixation  to  exchange  by  NH4  of  ions  in 
wedge  zones.  (Knapp-USGS) 
W72-05894 


EFFECTS  OF  SNOW  REMOVAL,  LITTER 
REMOVAL  AND  SOIL  COMPACTION  ON  SOIL 
FREEZING  AND  THAWING  IN  A  MINNESOTA 
OAK  STAND, 

Minnesota      Univ.,      Minneapolis.      School      of 

Forestry. 

For  primary  bibliographic  entry  see  Field  02C. 

W72-05895 


ANOMALIES  AND  SAMPLING  VARIATION  IN 
FOREST  SOIL  WATER  MEASUREMENT  BY 
THE  NEUTRON  METHOD, 

Forest  Service  (USDA),  La  Crosse,  Wis.  North 

Central  Forest  Experiment  Station. 

R.  S.  Sartz. 

Soil  Science  Society  of  America  Proceedings,  Vol 

36,  No  1,  p  148-153,  January-February  1972.  4  fig, 

5  tab,  9  ref . 

Descriptors:    'Soil    moisture    meters,    'Nuclear 
moisture  meters,  'Sampling,   'Calibrations,  Soil 
water.  Soil  moisture,  Variability,  Infiltration,  Per- 
colation. 
Identifiers:  'Sampling  error. 

Sampling  errors  were  determined  for  neutron 
meter  measurements  of  soil  water  content  in  a 
heterogeneous  forest  soil.  Water  content  variance 
at  individual  30-cm  depths  on  uncut  plots  in- 
creased with  depth  at  a  high  water  content  but  was 
uniform  at  a  low  water  content.  The  variation  was 
greater  at  a  low  than  at  a  high  water  content  on 
uncut  plots,  but  was  about  equal  on  cut  plots. 
Water  content  changes  over  a  period  of  time  were 
more  variable  than  water  content  at  a  single  point 
in  time.  Coefficients  of  variation  for  individual 
depths  ranged  up  to  76%  for  uncut  plots  and  up  to 
137%  for  cut  plots.  Coefficients  of  variation  for 
total  profile  storage  were  a  little  lower  for  change 
in  water  content  than  for  total  water  content  on 
uncut  plots,  but  the  relationship  was  reversed  on 
cut  plots.  Soil  depth  differences  contributed  sub- 
stantially to  the  variance  of  total  storage  changes, 
but  variable  soil  depth  must  be  considered  in  sam- 
pling schemes  designed  to  determine  total  water 
use  under  different  cover  conditions.  (Knapp- 
USGS) 
W72-05896 


CONTRIBUTIONS  OF  CLAY  AND  ORGANIC 
MATTER  TO  THE  CATION  EXCHANGE 
CAPACITY  OF  MARYLAND  SOILS, 

Maryland  Univ.,  College  Park.  Dept.  of  Agrono- 
my. 

W.  R.  Wright,  and  J.  E.  Foss. 

Soil  Science  Society  of  America  Proceedings,  Vol 
36,  No  l.p  115-118,  January-February  1972.  6  tab, 
25  ref. 

Descriptors:  'Cation  exchange,  'Ion  exchange, 
•Soils,  'Maryland,  Clays,  Organic  matter.  Clay 
minerals,  Regression  analysis.  Soil  chemistry. 

Fifty-seven  profiles  representing  19  soil  series 
from  the  three  physiographic  regions  of  Maryland 
were  described  and  sampled.  The  relative  con- 
tributions of  clay  and  organic  matter  to  total  ca- 
tion-exchange capacity  (CEC)  of  various  horizons 
were  measured  using  multiple  regression  analysis. 
The  average  exchange  capacities  of  organic  matter 
and  clay  from  Ap  horizons  were  295  and  41 
meq/100  g,  respectively.  Organic  matter  was 
slightly  more  important  than  clay  in  predicting  the 
CEC  of  surface  horizons.  Soils  of  the  Coastal 


Plain  region  had  higher  correlations  between  varia- 
bles than  Piedmont  or  Appalachian  soils.  Only  the 
Coastal  Plain  soils  exhibited  significant  correla- 
tions between  clay  and  CEC  for  B  and  C  horizons. 
Correlation  coefficients  of  clay  and  organic  matter 
with  CEC  in  the  Coastal  Plain  Ap  horizons  were 
0.90  and  0.76,  respectively,  and  88%  of  the  varia- 
tion in  CEC  could  be  attributed  to  these  com- 
ponents. (Knapp-USGS) 
W72-05897 


DIFFUSION   OF   ZINC   IN   SOIL:    I.   THE   IN- 
FLUENCE OF  SOIL  MOISTURE, 

Purdue  Univ.,  Lafayette,  Ind.  Dept.  of  Agronomy. 
D.  D.  Wamcke,  and  S.  A  Barber. 
Soil  Science  Society  of  America  Proceedings,  Vol 
36,  No  1,  p  39-42,  January-February  1972.  1  fig.  5 
tab,  9  ref. 

Descriptors:     'Diffusion,     'Zinc     radioisotopes, 
•Trace  elements,  'Soil  moisture.  Soil  water  move- 
ment. Adsorption,  Ion  transport.  Aqueous  solu- 
tions. Tracers,  Soil  chemistry. 
Identifiers:  'Zinc. 

Effective  zinc  diffusion  coefficients  were  deter- 
mined at  several  soil  moistures  on  six  soils  by  al- 
lowing Zn-65  to  diffuse  from  the  soil  into  cation 
exchange  resin  paper  on  the  surface  of  the  soil.  At 
13%  volumetric  moisture  diffusivity  values  ranged 
from  10  to  the  minus  1 1  th  power  to  10  to  the  minus 
8th  power  sq  cm/sec,  with  the  range  narrowing  as 
the  soils  approached  moisture  saturation.  In  five 
of  six  soils,  the  effect  of  increasing  moisture  level 
on  diffusivity  could  be  explained  by  its  effects  on 
tortuosity  and  on  solution  Zn  concentration.  When 
solution  Zn  remained  constant  as  moisture  level 
increased,  the  relation  between  diffusivity  and 
volumetric  moisture  was  hyperbolic.  When  solu- 
tion Zn  level  dropped  as  moisture  increased,  dif- 
fusivity changed  very  little.  (See  also  W72-05899) 
(Knapp-USGS) 
W72-05898 


DIFFUSION  OF  ZINC  IN  SOIL:  H.  THE  IN- 
FLUENCE OF  SOIL  BULK  DENSITY  AND  ITS 
INTERACTION  WITH  SOIL  MOISTURE, 

Purdue  Univ.,  Lafayette,  Ind.  Dept.  of  Agronomy. 
D.  D.  Wamcke,  and  S.  A.  Barber. 
Soil  Science  Society  of  America  Proceedings,  Vol 
36,  No  1,  p  42-46,  January-February  1972.  4  fig,  3 
tab,  13  ref. 

Descriptors:     'Diffusion,     'Zinc     radioisotopes, 
•Trace  elements,  'Soil  moisture.  Soil  water  move- 
ment. Adsorption,  Ion  transport.  Aqueous  solu- 
tions, Tracers,  Soil  chemistry. 
Identifiers:  *Zinc. 

Effective  zinc  diffusion  coefficients  were  deter- 
mined at  four  soil  bulk  densities  and  three 
moisture  levels  in  five  silt  loam  soils.  The  tortuosi- 
ty of  the  diffusion  path  for  each  set  of  soil  condi- 
tions was  estimated  from  CI -36  diffusion  data.  In 
each  soil  and  for  each  soil  moisture  level  the  diffu- 
sion path  was  least  tortuous  near  1.3  g/cc.  The 
order  for  the  influence  of  soil  bulk  density  on  tor- 
tuosity was  1.6  >  1.5  >  1.1  >  13  g/cc.  Soil  bulk 
density  interacted  significantly  with  soil  moisture 
in  affecting  the  Zn  diffusion  coefficients.  The 
maximum  rate  of  Zn  diffusion  did  not  always 
occur  at  a  soil  bulk  density  of  1.3  g/cc  where  the 
diffusion  path  was  least  tortuous.  At  20  to  30% 
moisture  the  Zn  diffusion  rate  reached  a  maximum 
near  1.5  g/cc.  As  the  soil  moisture  was  increased,  a 
reduction  in  the  effect  of  the  interaction  of  Zn  with 
the  soil  was  greater  than  the  effect  of  tortuosity  in 
determining  the  effective  rate  of  Zn  diffusion  in 
each  soil.  When  the  bulk  density  was  increased 
from  1 .5  to  1 .6  g/cc,  an  increase  in  both  the  degree 
of  interaction  and  tortuosity  combined  to  cause  a 
sharp  decrease  in  the  Zn  diffusion  coefficient. 
(See  also  W72-05898)  (Knapp-USGS) 
W72-05899 


HYDRATION  OF  CATIONS  ADSORBED  ON 
CLAY  SURFACE  FROM  THE  EFFECT  < 
WATER  ACTIVITY  ON  ION  EXCHANC 
SELECTIVITY, 

Louvain  Univ.  (Belgium). 

H.  Laudelout,  R.  Van  Bladel,  and  J.  Robeyns. 

Soil  Science  Society  of  America  Proceedings,  V 

36,  No  1,  p  30-34.  January-February  1972.  7  fig, 

ref. 

Descriptors:  'Cation  adsorption,  *Clay  minera 
•Ion  exchange.  Thermodynamics,  Water  chem 
try,  Hydration,  Salinity,  Trace  elements,  Adsoi 
lion. 

Ion  exchange  equilibria  for  four  pairs  of  sinj 
charged  ions  in  a  montmorillonite  clay  were  calc 
lated  at  various  total  normalities  of  the  equilibrii 
solution  at  25  C.  Only  the  trace  region  for  t 
preferred  ion  was  investigated.  The  effect  of  s 
vent  activity  on  the  selectivity  coefficient  » 
established;  in  each  case  the  expected  linear  re 
tionship  between  their  logarithms  was  observ< 
The  values  for  the  differences  of  the  ion  hydrati 
numbers  calculated  from  this  purely  tb 
modynamic  relationship  were  consistent  and  w< 
comparable  with  values  that  could  be  deduc 
from  basal  spacings  or  anion  exclusion  volui 
data.  (Knapp-USGS) 
W72-05900 


LEACHING  OF  A  SURFACE  LAYER  OF  SOI 
UM  CHLORIDE  INTO  TILE  DRAINS  IN 
SAND-TANK  MODEL, 

Iowa  State  Univ.,  Ames. 

J.  Mulqueen,  and  D.  Kirkham. 

Soil  Science  Society  of  America  Proceedings,  \ 

36,  No  1,  p  3-9,  January-February  1972.  7  fig 

tab,  1 3  ref.  USAEC  No.  AT  ( 1 1  h  1 269. 

Descriptors:  'Leaching,  'Saline  soils.  'S 
chemistry.  'Land  reclamation.  Soil  water  mo 
ment.  Model  studies.  Hydraulic  mode 
Chlorides,  Salts,  Saline  water  systems. 

The  leaching  of  NaCl  through  tile  drains  fron 
surface  layer  of  salinized  sand  was  studied  ii 
sand-tank  model.  Each  experiment  was  conduci 
with  a  steady-state,  arch-shaped  water  table  ma 
tained  by  recharge  from  a  battery  of  capill; 
tubes  that  gave  a  uniform  infiltration  over 
model.  All  the  salt  was  leached  from  the  model, 
tense  fingering  developed  in  all  experiments 
which  a  salinized  layer  was  used.  Fingering  cau! 
a  rapid  and  erratic  redistribution  of  salt  within 
model  and  an  erratic  variation  in  the  salinity  of 
drainage  water  until  about  1  pore  volume  1 
drained.  The  higher  the  initial  sand  salinity, 
more  intense  was  the  fingering,  the  longer  w 
the  fingers,  and  the  higher  were  the  finger  velc 
ues.  The  behavior  of  the  fingering  transition  Z( 
was  controlled  by  the  interaction  between  the  d 
sity  gradients  and  the  hydraulic  gradient;  this  lal 
depends  on  the  recharge  rate  and  the  drain  sp 
ing.  The  salinity  of  the  outflow  drainage  water  r 
quickly  to  a  peak  and  then  declined  almost 
quickly  for  a  short  period,  after  which  it  redui 
more  gradually.  After  about  1  pore  volume  I 
drained,  the  salinity  of  the  drainage  water  declii 
exponentially  in  all  salinized  experiments.  Exp 
mental  curves  fitted  closely  to  an  exponential  n 
tionship  except  initially  and  where  finger 
resulted  in  erratic  variations.  (Knapp-USGS) 
W72-05901 


FRACTIONATION  OF  CATION  EXCHAN 
CAPACITY  FOR  ASSESSING  SOIL  A 
WATER  SODICITY, 

Agricultural  Research  Service.  Riverside.  O 

Salinity  Lab. 

C.  A.  Bower,  and  J.  D.  Rhoades. 

Soil  Science  Society  of  America  Proceedings, 

36.  No  1 ,  p  174-175,  January -February  1972. 1 1 

7  ref. 

Descriptors:      'Hydraulic      conducuv  its . 
exchange.     'Clay    minerals.     Cation    exchar 
Potassium.  Regression  analysis. 
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WATER  CYCLE— Field  02 
Water  in  Soils — Group  2G 


Identifiers:  *Vermiculite. 

Soils  containing  appreciable  amounts  of  vermicu- 
lite react  atypically  to  Na.  The  regression  coeffi- 
cient of  the  relation  between  the  exchangeable- 
sodium  ratio  and  the  sodium-adsorption  ratio  is  ap- 
preciably greater  for  soil  vermiculites  than  for 
monimorillonite  and  most  soils.  Further,  at  con- 
stant salt  concentration,  the  exchangeable-sodium 
percentage  associated  with  a  given  percentage 
decrease  in  hydraulic  conductivity  is  greater  for 
high-vermiculite  than  for  low-vermiculite  soils. 
For  eight  soils  having  a  wide  range  of  vermiculite 
contents,  the  exchangeable-sodium  percentage 
required  to  cause  a  25%  reduction  in  hydraulic 
conductivity  at  a  salt  concentration  of  about  10 
meg/liter  was  highly  correlated  (r  =  0.95)  with  ca- 
tion exchange  capacity  after  K  fixation.  (Knapp- 
USGS) 
W72-059O3 


DYNAMIC  SIMULATION  OF  UNSTEADY 
FLOW  OF  WATER  IN  UNSATURATED  SOILS 
AND  ITS  APPLICATION  TO  SUBIRRIGATION 
SYSTEM  DESIGN, 

Texas  A  and  M  Univ.,  College  Station.  Water 
Resources  Inst. 
E.  A.  Hiler,  and  S.  I.  Bhuiyan. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-207  642,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Technical  Report  No  40, 
November  1971.  94  p,  33  fig,  8  tab,  32  ref.  OWRR 
B-080-TEX  (3). 

Descriptors:  'Unsaturated  flow,  'Soil  water 
movement,  *  Unsteady  flow,  *  Model  studies, 
•Computer  models,  Systems  analysis,  Analytical 
techniques,  Infiltrations,  Flow  rates.  Root  zone, 
Soil  properties,  Input-output  analysis. 
Identifiers:  'Unsaturated  soils. 

Unsteady  vertical  flow  of  water  in  unsaturated 
soils  was  simulated  utilizing  S/360  CSMP  (Con- 
tinuous System  Modeling  Program),  a  recently 
developed  language  specially  designed  for  digital 
simulation  of  transient  phenomena  that  can  be 
represented  by  differential  equations.  Two  com- 
puter programs  were  developed.  One  simulated 
vertical  unsteady  infiltration  through  the  surface 
into  a  homogeneous  unsaturated  soil.  The  other 
computer  model  simulated  unsteady  vertical  flow 
of  water  in  an  unsaturated  homogeneous  soil  dur- 
ing infiltration  from  a  buried  source  and  through 
the  drying  period.  The  S/360  CSMP  language 
proved  to  be  efficient  in  simulating  the  transient 
water  flow  phenomena  in  unsaturated  soils.  The 
principal  advantage  of  the  numerical  procedure 
was  in  its  complete  generality  and  the  ease  with 
which  numerical  data  on  the  hydraulic  charac- 
teristics of  the  soil  may  be  used  without  arbitrary 
assumptions  and  function  fitting  procedures.  The 
models  are  capable  of  considering  diverse  bounda- 
ry and  initial  conditions.  (Woodard-USGS) 
W72-05984 


STEPPED      WEIR      ON      AN      ANISOTROPIC 
DRAINED  STRATUM  OF  FINITE  DEPTH, 

Indian  Inst,  of  Science,  Bangalore.  Dept.  of  Civil 

and  Hydraulic  Engineering. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-06O07 


CLAY  MINERALOGY  OF  SOME  SEASONALLY 
FLOODED  SOILS  OF  EAST  PAKISTAN, 

Atomic  Energy  Centre,  Dacca  (Pakistan). 

A.  K.  M.  Habibullah,  and  D.  J.  Greenland. 

JSoilSci.  22(2):  179-190.  1971.  IUus. 

Identifiers:    Clay,    Differential,    East,    Electron, 

Flooded,  IR,  Microscopy,  Mineralogy,  Pakistan, 

Seasonally,  Soils,  Thermal,  X-Ray. 

The  clay  fractions  of  4  seasonally  flooded  soils 
were  studied  using  X-ray,  differential  thermal 
analysis  and  IR  methods,  total  chemical  analysis, 
surface  area  determination,  and  electron 
microscopy.  The  soils  represent  young  alluvium 
(Borda),  a  juvenile  groundwater  laterite  (Nunni),  a 


groundwater  lateritelatosol  intergrade  (Noadda), 
and  a  surface-water  glei  (Chhiata).  Mica  and 
kaolinite  were  present  in  all  the  soils,  and  vermicu- 
lite in  all  except  possibly  Noadda.  Vermiculite, 
total  Mg  content,  and  Si02/A1203  ratio  decreased 
and  kaolinite  increased  in  the  sequence  Borda- 
Nunni-Noadda.  Electron  micrographs  indicated 
that  in  the  Borda  soil,  which  is  the  youngest  and 
subjected  to  the  longest  period  of  annual  flooding, 
Fe  hydroxides  are  present  as  gels  coating  the  sur- 
faces of  the  clay  mineral  particles.  Such  coatings 
are  less  apparent  in  the  Nunni  clay,  and  in  the 
Noadda  clay  most  of  the  'free  Fe  oxides'  appear  as 
small  granules.  The  Chhiata  soil  has  about  12.5% 
of  its  clay  fraction  in  the  form  of  an  amorphous  gel 
rich  in  silica,  and  much  of  the  mica  and  vermiculite 
in  a  randomly  interstratified  complex.-Copyright 
1971 ,  Biological  Abstracts,  Inc. 
W72-06045 


CHARACTERIZATION  OF  SOIL  NONWETTA- 
BILITY  AND  THE  DEVELOPMENT  OF 
CRITERIA  FOR  THE  MOST  ECONOMIC 
TREATMENT  OF  THESE  SOILS, 

California     Univ.,     Riverside.     Dept.     of     Soil 

Sciences. 

John  Letey. 

California  Water  Resources  Center.  Completion 

Report  UCAL-WRC-W-206,  February  1972.  5  p. 

OWRRB-072-CAL(8). 

Descriptors:  Surfactants,  Infiltration,  'Wettabili- 
ty, Surface  tension,  'Soil  properties,  Soil  analysis, 
Soil  surveys,  Soil  tests,  Soil  types. 

Several  indices  for  characterizing  soil-water  repel- 
lency  were  established.  These  included  (1)  the  sur- 
face tension  of  a  liquid  which  wet  the  soil  with  the 
contact  angle  of  90  deg.  (2)  measurement  of  the 
solid-air  surface  tension  of  soil,  and  (3)  the  water 
repellent  index  which  is  equal  to  the  time  in 
seconds  required  for  a  water  drop  to  penetrate  di- 
vided by  the  surface  tension  of  a  liquid  which  will 
penetrate  in  5  seconds.  The  first  and  third  method 
are  useful  for  both  laboratory  and  field  checks  of 
soil-water  repellency.  The  second  technique  must 
be  done  in  the  laboratory  and  requires  more  time. 
Equations  for  predicting  infiltration  which  account 
for  such  liquid  and  soil  properties  as  the  surface 
tension,  viscosity,  and  contact  angle  were  experi- 
mentally tested.  These  equations  were  useful  for 
organic  liquids  and  soils  but  not  for  water  penetra- 
tion into  water-repellent  soils  or  for  surfactant 
solution  infiltration.  The  difficulty  with  predicting 
infiltration  of  surfactant  solution  is  the  adsorption 
of  surfactant  by  the  porous  media.  Equations  were 
developed  to  predict  the  distribution  of  an  organic 
chemical  as  it  is  carried  through  a  soil  profile  by 
water.  The  depth  of  organic  concentration  is  equal 
to  the  depth  of  water  penetration  divided  by  the 
adsorption  coefficient  of  the  organic  chemical  by 
soil.  This  analysis  allows  the  prediction  for  long- 
time possible  ground-water  contamination  by  sur- 
factants. A  survey  covering  parts  of  California  in- 
dicated that  soil-water  repellency  can  be  located  in 
many  areas.  Sandy  type  soils  appear  to  be  more 
susceptible  to  water  repellency  than  soils  contain- 
ing larger  amounts  of  clay. 
W72-06050 


WATER  MOVEMENT  IN   AN   UNSATURATED 
SANITARY  LANDFILL, 

Drexel  Inst,  of  Tech.,  Philadelphia,  Pa. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-06103 


SOME  NEW  METHODS  FOR  MEASURING  THE 
COMPONENTS  OF  WATER  POTENTIAL, 

Agricultural  Research  Service,  Riverside,  Calif. 
Stephen  L.  Rawlins. 
Soil  Science,  112(0:8-16.  1971.  Illus. 
Identifiers:      Components,      Leaf,      Measuring, 
Methods,  New,  Osmotic,  Plant,  Potential.  Poten- 
tials, Soil. 


Techniques  are  described  that  represent  signifi- 
cant advances  in  measurement  of  water  potential 
components.  They  have  extended  the  range  of 
measurement  of  matric  potential  and  have  made 
possible  measurement  of  osmotic  potential  and 
water  potential  of  soils  in  situ.  The  matric  and 
osmotic  components  of  soil  water  potential  can 
now  be  separated  in  the  laboratory.  Progress  on 
measuring  the  water  potential  components  of 
plants  lags  behind  that  for  soil  primarily  because 
of  the  plant's  complexity.  Laboratory  measure- 
ments of  leaf  water  potential  and  osmotic  potential 
are  now  made  routinely,  but  satisfactory  in  situ 
measurements  await  further  developments.  Direct 
measurement  of  pressure  potential  in  plants  is  still 
a  major  challenge  that  will  not  be  met  easily. - 
Copyright  1971 ,  Biological  Abstracts,  Inc. 
W72-06116 


THE    SOILS    OF    THE    CENTRAL    PART    OF 
MOORES  VALLEY,  WAINUIOMATA, 

Victoria     Univ.,     Wellington     (New     Zealand). 
Wellington  Biological  Science. 
G.  D.  Ryan. 

Bull  Nat  Sci  (Wellington)  2:  6-16.  1971 . 
Identifiers:  Central,  Drainage,  Moores,  New  Zea- 
land, Profile,  Slope,  Soils,  Valley,  Wainuiomata. 

The  soils  in  the  central  part  of  Moores  Valley, 
Wainuiomata  are  mapped,  and  slope,  aspect, 
parent  material,  profiles  and  drainage  are 
described  and  interpreted.  The  Quaternary  Age 
relationships  of  the  soils  is  discussed. -Copyright 
1971 ,  Biological  Abstracts,  Inc. 
W72-06138 


EXTRACTION  OF  CATIONS  FROM  SILICATE 
MINERALS  DURING  THE  DETERMINATION 
OF  EXCHANGEABLE  CATIONS  IN  SOILS, 

Agricultural  Research  Service,  Riverside,  Calif. 
Soil  and  Water  Conservation  Research  Div. 
For  primary  bibliographic  entry  see  Field  05A. 
W72-06206 


EFFECTS  OF  SOIL  AND  CROP  MANAGEMENT 
PRACTICES  ON  THE  REMOVAL  OF  STRONTI- 
UM-90  BY  PLANT  UP-TAKE,  LEACHING,  RU- 
NOFF AND  EROSION, 

Ohio    Agricultural    Research    and    Development 

Center,  Wooster.  Dept.  of  Agronomy. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-06207 


THEORETICAL  AND  EXPERIMENTAL 

EVALUATION  OF  TRANSFER  OF  2,  4- 
-DICHLOROPHENOXYACETIC  ACID  IN 
POROUS  MEDIA, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Soils. 
For  primary  bibliographic  entry  see  Field  02K. 
W72-06302 


EFFECTS  OF  PULVERIZED  FUEL  ASH  ON 
THE  MOISTURE  CHARACTERISTICS  OF 
COARSE-TEXTURED  SOILS  AND  ON  CROP 
YIELDS, 

National     Vegetable     Research     Station,     Wel- 

lesbourne  (England). 

For  primary  bibliographic  entry  see  Field  03F. 

W72-06303 


DISTRIBUTION  AND  CHEMISTRY  OF 
PHOSPHORUS  IN  A  MEXICO  SOIL  AFTER  82 
YEARS  OF  PHOSPHORUS  FERTILIZATION, 

Missouri  Univ.,  Columbia.  Graduate  School. 
For  primary  bibliographic  entry  see  Field  05B. 
W72-06451 


APPARATUS  AND  TESTS  FOR  DETERMINING 
NEGATIVE  PORE  WATER  PRESSURE 
CHARACTERISTICS  OF  DESICCATED  CLAYS, 

Waterways  Experiment  Station,  Vicksburg,  Miss. 
For  primary  bibliographic  entry  see  Field  08D. 
W72-06472 
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Field  02— WATER  CYCLE 
Group  2G — Water  in  Soils 


IRRIGATION  INVESTIGATIONS  IN  OTAGO, 
NEW  ZEALAND:  VHI.  PHYSICAL  PROPER- 
TIES OF  SOILS  OF  LOWER  WAITAK1  PLAINS, 

Department  of  Agriculture,   Mosgiel  (New   Ze- 

land).  Field  Research  Section. 

For  primary  bibliographic  entry  see  Field  03  F. 

W72-06540 


SOIL-WATER    TENSION    AND    THE    MOVE- 
MENT OF  RH1ZOBI A , 
Ministry  of  Agriculture,  Giza  (Egypt). 
Y.  A.  Hamdi. 

Soil  Biol  Biochem.  3  (2):  121-126.  1971.  Illus. 
Identifiers:     Inoculum,     Legume-D,     Migration, 
Movement,    Nodulation,    Rhizobia,    Rhizobium- 
Trifolii,  Seed,  Soil,  Tension. 

The  influence  of  water  tension  upon  the  move- 
ment of  Rhizobium  trifolii  was  studied  using 
coarse  and  fine  sands  and  a  silt-loam  soil.  In  these 
media,  movement  of  the  bacteria  was  slowed  with 
increasing  water  tension  and  ceased  when  water- 
filled  pores  became  discontinuous.  Calculated 
water-filled  pore-neck  diameters  showed  that 
restricted  movement  due  to  this  factor  was  unlike- 
ly in  the  matrices  studied.  Nodulation  of  legumes 
sown  into  partly  dry  soils  could  be  restricted  by 
failure  of  the  migration  of  the  seed  inoculum  or  of 
naturally  occurring  rhizobia,  at  water  tensions 
which  would  permit  legume  seeds  to  germinate. - 
Copyright  1971 ,  Biological  Abstracts,  Inc. 
W72-06541 


SOIL  SCIENCE  WITH  ELEMENTS  OF  GEOLO- 
GY, (IN  RUSSIAN), 
I.  F.  Garkusha,  and  M.  M.  Yatsyuk. 
399P.  nius.  Kolos:  Moscow.  1969. 
Identifiers:  Book,  Chemistry,  Elements,  Geology, 
Land,  Management,  Science,  Soil,  Text. 

This  textbook  is  for  agricultural  technical  schools, 
particularly  for  land  management  and  agrochemis- 
try  courses.  The  topics  include  elements  of  geolo- 
gy and  mineralogy,  soil  science,  soil  zones  of  the 
USSR,  soil  conservation  and  erosion  control,  and 
methods  for  field  investigation  of  soils  and  labora- 
tory practice-Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-06543 


WATER  PERMEABILITY  OF  FROZEN  SOH.S 
IN  THE  CENTRAL  CHERNOZEM   AREA,  (IN 

RUSSIAN), 

G.  V.  Nazarov. 

Izv  Vses  Geogr  Obshch.  101  (3):  218-224.  1969. 

Identifiers:  Central,  Chernozem,  Depth,  Frozen, 

Permeability,  Soils,  Thaw,  USSR. 

Observations  of  the  water  permeability  (WP)  of 
heavy  loamy  chernozems  were  conducted  by  the 
method  of  'flooded  rings'  for  3  yr,  at  the 
beginning,  in  the  middle  and  at  the  end  of  snow- 
melt  in  fields  of  stubble  and  winter  crops  and  in 
virgin  soil.  WP  was  independent  of  the  thaw  depth 
in  soil  under  natural  forest  or  steppe.  On  plowland, 
WP  increased  with  increasing  thaw  depth,  and  was 
higher  in  bare  fallow  than  in  fields  with  stubble 
and  winter  crops.-Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-06549 


INFLUENCE  OF  SOIL  COVER  ON  CONTENT 
OF  ORGANIC  AND  BIOGENOUS  SUBSTANCES 
IN  NATURAL  WATERS  (O  VLIYANH 
POCHVENNOGO  POKROVA  NA  SODERZ- 
HANIYE  ORGANICHESKIKH  I  BIOGENNYKH 
VESHCHESTV  V  PRJRODNYKH  VODAKH), 
Gidrokhimicheskii  Institut,  Novocherkassk 
(USSR). 

For  primary  bibliographic  entry  see  Field  02H. 
W72-06555 


EFFECT  OF  SALINE  IRRIGATION  WATERS 
ON  SOIL  CHEMICAL  CHARACTERISTICS 
AND  SOIL  PERMEABILITY, 

Ministry  of  Agriculture,  Cairo  (Egypt).  Soils  Dept. 


For  primary  bibliographic  entry  see  Field  03C. 

W72-06569 


DVFLUENCE   OF  SOU.   MOISTURE   TENSION 
ON  NITRATE  ACCUMULATION  IN  SOILS, 
Illinois  Univ.,  Urbana.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  05B. 
W72-06570 


EXAMINATION  OF  PATCHES  OF  SUCK 
SPOTS  IN  SAKHA  AGRICULTURAL  EXPERI- 
MENT STATION, 

Ministry  of  Agriculture,  Cairo  (Egypt).  Soils  Dept. 
For  primary  bibliographic  entry  see  Field  03F. 
W72-06572 


RESTORING  PRODUCTTVTrY  ON  PULLMAN 
SH.TY  CLAY  LOAM  SUBSOIL  UNDER 
LIMITED  MOISTURE, 

Agricultural   Research   Service,   Bushland,   Tex. 
Soil  and  Water  Conservation  Research  Div. 
For  primary  bibliographic  entry  see  Field  03F. 
W72-06575 


SODL  PREPARATION  AND  SAMPLING 
TECHNIQUES  FOR  STUDYING  ION  MOVE- 
MENT, 

Tennessee  Valley  Authority,  Muscle  Shoals,  Ala. 
Soils  and  Fertilizer  Research  Branch;  and  Tennes- 
see Valley  Authority,  Muscle  Shoals,  Ala.  Div.  of 
Agricultural  Development. 
F.  E.  Khasawneh,  and  J.  M.  Soileau. 
Soil  Science  Society  of  America  Proceedings,  Vol. 
33,  No.  3,  p  476-477,  May-June,  1969,  3  fig,  5  ref. 

Descriptors:   'Sampling,  'Diffusion,  'Ion  trans- 
port, Soil  analysis,  Soil  tests. 
Identifiers:      'Soil     column     sectioning,      'Ped 
coatings. 

Techniques  are  described  for  preparing  and  sam- 
pling soil  columns  and  undisturbed  soil  peds  used 
for  ion  movement  studies.  These  methods  utilize  a 
block  of  paraffin  wax-petrolatum  jelly  mixture  to 
hold  soil  peds  or  to  provide  a  cylindrical  cavity  for 
a  soil  column.  A  microtome  and  holder  apparatus 
capable  of  holding  the  wax  blocks  containing  the 
soil  is  used  for  precision  slicing  at  increments  of 
0.5  mm  or  more.  (Skogerboe-Colorado  State) 
W72-06576 

ZH.  Lakes 


SELECTIVE  FOOD  PREFERENCES  OF  WAL- 
LEYES OF  THE  1959  YEAR  CLASS  IN  LAKE 
ERIE, 

Bureau    of   Commercial    Fisheries,    Ann    Arbor, 
Mich.  Great  Lakes  Fishery  Lab. 
John  W.  Parsons. 

Trans  Am.  Fish  Soc.  100(3):  474-485.  1971.  Dlus. 
Identifiers:  Alosa-Pseudoharengus ,  Class,  Erie, 
Food,  Lake,  Notropis-Atherinoides,  Notropis- 
Hudsonius,  Perca-Flavescens,  Preferences,  Selec- 
tive, Stizostedion-Vitreum-Vitreum,  Walleyes, 
Year. 

Stomachs  were  examined  from  1473  walleyes 
(Stizostedion  vitreum  vitreum)  of  the  1959  year 
class  collected  in  western  Lake  Erie  from  June 
1959  to  Oct.  1960.  In  the  same  period,  the  relative 
abundance  and  lengths  of  potential  forage  species 
were  determined  from  trawl  catches.  The  walleyes 
fed  almost  entirely  on  fish.  In  1959,  the  food  was 
dominated  first  (in  June  and  July)  by  yellow  perch 
(Perca  flavescens)  and  then,  in  sequence,  by  spot- 
tail  shiners  (Notropis  hudsonius)  and  emerald 
shiners  (Notropis  atherinoides).  In  1960,  the  wal- 
leyes fed  mostly  on  yearling  spottail  shiners  and 
emerald  shiners  in  the  spring  and  summer  but 
young  alewives  (Alosa  pseudoharengus)  became 
the  dominant  food  in  the  fall.  The  length  of  forage 
fish  increased  with  the  length  of  walleyes  and  wal- 
leyes of  a  given  length  usually  ate  forage  fish 
within  a  restricted  range  of  lengths.  This  size 


preference  was  shown  by  walleyes  of  the  sam 
length  in  the  same  and  different  months.  The  ii 
crease  in  length  of  forage  fish  with  length  of  wa 
leye  was  not  proportionate.  Walleyes  2.5  in.  loi 
ate  forage  fish  0.44  times  their  length  whereas  wa 
leyes  15.5  in.  long  ate  forage  fish  only  0.28  tim< 
their  length.  The  diet  of  the  walleyes  changed  ai 
cording  to  species  and  lengths  of  forage  fis 
available.  Since  young  of  several  species  hatch* 
in  different  months  and  grew  at  different  rate 
abundance  and  suitability  as  forage  sometime 
changed  rapidly.-Copyright  1971,  Biological  AI 
s  tracts,  Inc. 
W72-05951 


ECOLOGICAL  INVESTIGATIONS  ON  TH 
PLANKTON  OF  THE  RTVERIS  RESERVOl 
(OKOLOGISCHE  UNTERSUCHUNGEN  A 
PLANKTON  DER  RTVERISTALSPERRE), 

Bonn  Univ.  (West  Germany). 

For  primary  bibliographic  entry  see  Field  05C. 

W72-05968 


WATER  QUALITY  AND  TROPHIC  CONDITIO 
OF  LAKE  SUPERIOR  (WISCONSIN  WATERS) 
Wisconsin  Dept.  of  Natural  Resources,  Madison 
For  primary  bibliographic  entry  see  Field  05C. 
W72-05969 


SEDIMENT  YD2LD  REDUCTIONS  C 
WATERSHEDS  TREATED  WITH  FLOOD-! 
ETARDING  STRUCTURES, 

Agricultural  Research  Service,  Chickasha,  Old 
Soil  and  Water  Conservation  Research  Div. 
For  primary  bibliographic  entry  see  Field  04D. 
W72-05979 


QUALITY    STATUS     OF    SOUTHERN     LAI 
MICHIGAN, 

Chicago  Dept.  of  Water  and  Sewers,  111. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-05990 


ENERGY  FLOW  AND  SECONDARY  PRODU 
TION  OF  THE  AMPIHPODS  HYALELLA  A 
TECA  AND  CRANGONYX  RICHMONDENS 
OCCIDENTALIS  IN  MARION  LAKE,  BRTiTj 
COLUMBIA, 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Zoology. 
Jack  A.  Mathias. 

J  Fish  Res  Bd  Can.  28  (5):  71 1-726.  Dlus.  1971. 
Identifiers:        Amphipods,        British-Columb 
Canada,     Crangoyx-Richmondensis-Occidental 
Density,   Energy,  Flow,  Hyalella-Azteca,  Lai 
Marion,  Populations,  Production,  Secondary. 

The  H.  azteca  population  in  Marion  Lake.  B.  i 
assimilated  and  produced  about  3  times  as  mil 
energy  as  did  the  C.  richmondensis  occidenu 
population  from  May  1966  to  May  1967,  but  dur 
the  summer  the  energy  flow  of  H.  azteca  wai 
times,  and  production  was  5  times,  that  of  C.  r.  < 
cidentalis.  Hyalella  azteca  was  abundant  at  a  dq 
of  1.0  m  (mean  summer  standing  crop,  15 
animals/m2),  but  was  rare  (75  animals/m2) 
depths  greater  than  2.5  m.  Growth,  molui 
respiration,  and  hence  energy  flow  rates  decrea! 
with  depth,  due  (in  part)  to  lower  ambient  te 
peratures  in  deeper  water.  On  an  annual  basis 
mean  standing  crop  of  1 . 1  kcal/m2  of  H.  azteca 
similated  18.1  kcal/m2,  respired  13.5  kcal/m2, i 
used  4.6  kcal/m2  in  production  of  growth,  mo! 
and  eggs.  Approximately  2/3  of  the  annual  end 
flow  was  completed  between  June  and  Oct.  On 
annual  basis,  the  ecological  efficiency  of  an  H. 
teca-predator  system  was  in  the  range  2.5-12.5 
the  net  production  efficiency  was  25%.  and  the 
population  growth  efficiency  was  16%.  The  m< 
summer  density  of  C.  r.  occidentalis  remained  0 
stant  with  depth  (about  283  animals/m2).  Ann 
energy  flow  and  production  were  not  apprecia 
affected  by  lower  temperatures  in  deeper  wa' 
On  an  annual  basis,  a  mean  standing  crop  of 
kcal/m2    assimilated    6.5    kcal/m2,    respired 
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kcal/m2,  and  used  1.4  kcal/m2  in  production.  C.  r. 
occidentals  energy  flow  was  faily  constant 
throughout  the  year.  The  ecological  efficiency  of  a 
C.  r.  occidentalis-predator  system  was  in  the  range 
2-10.5%,  the  net  production  efficiency  was  21%, 
and  the  population  growth  efficiency  was  17%  on 
an  annual  basis.— Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-06014 


FIELD      STUDIES      ON      SEDIMENT-WATER 
ALGAL  NUTRIENT  INTERCHANGE 

PROCESSES     AND     WATER     QUALITY     OF 
UPPER    KLAMATH    AND    AGENCY    LAKES, 
JULY  1967- MARCH  1969, 
Pacific  Northwest  Water  Lab.,  Corvallis,  Oreg. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-06051 


INTERIM  REPORT,  UPPER  KLAMATH  LAKE 

STUDIES  OREGON, 

Federal  Water  Pollution  Control  Administration, 

Corvallis,  Oreg.  Pacific  Northwest  Water  Lab. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-O6052 


THE  ECOLOGIC  IMPACT  OF  THE  INTERAC- 
TIONS AMONG  MICROORGANISMS  AND 
AQUATIC  CONTAMINENTS  IN  LAKE  ERIE, 
PHASE  I  AND  PHASE  H, 

Ohio  State   Univ.,   Columbus.   Water  Resources 

Center. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-06136 


GENESIS  OF  LAKE  BASINS  IN  THE  ISHIM 
RIVER  REGION  (GENEZIS  OZERNYKH  KOT- 
LOVIN  PRHSHIM'YA), 

Kazakhskii    Pedagogic  he  skii    Institut,    Alma-Ata 

(USSR). 

N.  P.  Beletskaya. 

Vestnik    Moskovskogo    Universiteta,    Seriya    V, 

Geografiya,  No  6,  p  63-68,  November-December 

1971. 2  fig. 

Descriptors:  'Lakes,  'Lake  basins,  'Lake 
morphology,  *Lake  shores,  Topography,  Valleys, 
Terraces  (Geological),  Flood  plains,  Sinks,  Ero- 
sion, Geologic  time. 

Identifiers:  'USSR,  "Kazakhstan,  North  Kazakh- 
stan Oblast,  Ishim  River,  Tectonics. 

Lake  basins  in  the  Ishim  River  region  of  the  North 
Kazakhstan  Oblast  were  examined  in  connection 
with  their  genesis  and  morphology.  Four  types  of 
lakes  were  identified:  (1)  residual  or  relict  lakes, 
confined  to  ancient  valleys  and  other  depressions 
of  the  buried  relief;  (2)  lakes  of  terraces  and  flood 
plains;  (3)  lakes  of  depressions  between  ridges; 
and  (4)  lakes  whose  basins  were  formed  as  a  result 
of  uneven  accumulation  of  Quaternary  sedimenta- 
ry deposits.  Erosion  of  the  steep  and  generally  un- 
sodded  southeastern  shores  of  the  lakes  accounts 
for  their  migration  and  development  in  a 
southeasterly  direction.  (Josefson-USGS) 
W72-06142 


CHEMOGENIC    FORMATION    OF    CALCIUM 

CARBONATE  IN  WATER  OF  THE  OTKAZNEN- 

SKOYE     RESERVOIR  -1969    (O     KHEMOGEN- 

NOM    OBRAZOVANU     KARBONATA    KAL'T- 

SIYA    V    VODE    OTKAZNENSKOGO    VODOK- 

HRANILISHCHA  (1969  G.)), 

Gidrokhimicheskii        Institut,        Novocherkassk 

(USSR). 

N.P.  Matveyeva,  and  V.  I.  Manikhin. 

In:  Khimicheskiy  sostav  atmosfernykh  osadkov  i 

poverkhnostnykh    vod.    Metody    khimicheskogo 

analiza     prirodnykh     vod;     Gidrokhimicheskiye 

Materialy,  Vol  56,  p  31-38,  1971.  3  fig,  2  tab,  17ref. 

Descriptors:  'Water  chemistry,  'Water  analysis, 
'Calcium  carbonate,  'Reservoirs,  'Sedimenta- 
tion, Bottom  sediments,  Suspended  load,   Mud, 


Salt  balance.  Carbonates,  Calcite,  Particle  size. 
Saturation,  Supersaturation,  Crystals,  Crystallog- 
raphy, Sampling,  Instrumentation,  Seasonal. 
Identifiers:  'USSR,  'Caucasus,  'Stavropol  Terri- 
tory, 'Crystal  optics,  Sedimentary  traps,  Coc- 
coliths,  Benthonic  water. 

Results  of  a  1969  crystal  optics  analysis  of  muds  of 
the  Otkaznenskoye  Reservoir  (Stavropol  Territo- 
ry) were  examined  in  conjunction  with  data  on  the 
degree  of  calcium  carbonate  saturation  of  the 
reservoir  water  in  1966-69.  Except  in  rare  cases, 
the  reservoir  water  in  the  ice-free  period  (April- 
December)  was  supersaturated  with  calcium  car- 
bonate. The  muds  of  the  reservoir  contain  high 
concentrations  of  carbonates  (10-20%), 
represented  mainly  by  pelitomorphic  and  f  ragmen- 
tal  calcite  and  by  coccoliths  transported  in  the 
Kuma  River  along  with  suspended  substances. 
Calcite  crystals  of  possible  chemogenic  origin 
were  observed  in  the  muds  in  August-December, 
although  their  concentrations  were  too  small  to  be 
noticeably  reflected  in  the  reservoir  salt  balance. 
(See  also  W72-06146)  (Josefson-USGS) 
W72-06150 


AN  ECOLOGICAL  STUDY  OF  THREE  FRESH- 
WATER PONDS  OF  HYDERABAD-INDIA.  I, 
THE  ENVIRONMENT, 

Osmania    Univ.,    Hyderabad    (India).    Dept.    of 

Botany. 

For  primary  bibliographic  entry  see  Field  02K. 

W72-06195 


EUTROPmCATION,  SHJCA  DEPLETION, 
AND  PREDICTED  CHANGES  IN  ALGAL 
QUALITY  IN  LAKE  MICHIGAN, 

Michigan     Univ.,     Ann     Arbor.     Great     Lakes 

Research  Div. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-06257 


CONTINUOUS  SYSTEM  MODELS  OF  OXYGEN 
DEPLETION  IN  A  EUTROPHIC  RESERVOIR, 

Oklahoma    State    Univ.,    Stillwater.    Dept.    of 

Chemistry. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-06259 


DYNAMICS  OF  MAJOR  IONS  ON  SOME  PER- 
MANENT AND  SEMI-PERMANENT  SALINE 
SYSTEMS, 

North  Dakota  Univ.,  Grand  Forks.  Dept.  of  Biolo- 
gy- 
Dean  W.  Blinn. 

Hydrobiologia.  38  (2):  225-238.  1971.  Dlus.  Map. 
German  summary. 

Identifiers:  Ctenocladus-Circinnatus,  Dynamics, 
Ions,  Permanent,  Saline,  Seasonal,  Semi,  Shifts, 
Systems. 

Seasonal  changes  in  major  ions  were  investigated 
and  compared  in  3  semi-permanent  (0.5  m  max- 
imum depth)  and  2  permanent  lakes  (1.5  m  max- 
imum depth)  in  southern  British  Columbia, 
Canada.  Rapid  evaporation  rates  cause  drastic 
physical  changes  in  the  semi-permanent  habitats 
with  late  summer  condition  represented  by  the 
concentrated  solutions  limited  to  scattered 
pockets  throughout  the  basin.  These  changes 
create  extreme  osmotic  stress  on  organisms  in- 
habiting the  systems  with  late  summer  solutions  at 
least  10-fold  higher  than  the  spring  solutions. 
Short-lived  vertical  density  gradients  are  formed 
in  the  early  spring,  even  in  systems  with  maximum 
depth  of  50  cm,  by  the  dilute  runoff  water  forming 
a  layer  on  top  of  the  concentrated  solutions  al- 
ready in  the  system.  Stable  density  gradients  form 
in  late  summer  stagnant  waters  in  permanent 
systems.  Seasonal  shifts  of  cations  particularly  Na 
and  Mg,  were  observed  in  the  semi-permanent 
habitats  with  Na  dominant  systems  in  the  spring 
changing  in  Mg  dominant  systems  in  the  fall.  The 
significance  of  these  cation  shifts  on  the  biota  are 
discussed  with  particular  reference  to  a  filamen- 


tous green  alga  Ctenocladus  circinnatus  Borzi 
Copyright  1971 ,  Biological  Abstracts,  Inc. 
W72-06263 


A  MEASUREMENT  OF  LOW  LEVEL  CESIUM 
ISOTOPE  CONCENTRATION  IN  A  FRESH 
WATER  LAKE, 

Michigan  State  Univ.,   East  Lansing.   Dept.   of 

Fisheries  and  Wildlife. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-06273 


THE  ROLE  OF  SEDIMENTS  EV  EUTROPHICA- 
TION  -  A  PRELIMINARY  STUDY, 

Illinois  Univ.,  Urbana.  Water  Resources  Center. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-06286 


FIELD  ASSESSMENT  OF  N2-FLXATION  BY 
LEGUMES  AND  BLUE-GREEN  ALGAE  WITH 
THE  ACETYLENE  REDUCTION  TECHNIQUE, 

Wisconsin  Univ.,  Madison.  Dept.  of  Biochemistry. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-06294 


TRITIUM     BEHAVIOR     IN     FISH     FROM     A 
CHRONICALLY  CONTAMINATED  LAKE, 

Oak  Ridge  National  Lab.,  Tenn. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-06343 


PEOPLE,  ECOLOGY  AND  THE  ASWAN  HIGH 
DAM, 

For  primary  bibliographic  entry  see  Field  06G. 
W72-06425 


GREAT  LAKES  WATER  LEVELS--1960-1970. 

Lake  Survey  Center,  Detroit,  Mich. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-06428 


MIGRATION  OF  MAJOR  CONSTITUENTS 
FROM  LAKE  SEDIMENTS  INTO  LAKE 
WATER  AND  ITS  BEARING  ON  LAKE  WATER 
COMPOSITION, 

Department   of   Energy,   Mines   and   Resources, 

Burlington  (Ontario).  Canada  Centre  for  Inland 

Waters. 

For  primary  bibliographic  entry  see  Field  02J. 

W72-06435 


SNOW  SQUALLS  IN  THE  LEE  OF  LAKE  ERIE 
AND  LAKE  ONTARIO  -  A  REVIEW  OF  THE 
LITERATURE, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Pittsburgh,  Pa.  Weather  Service  Forecast  Of- 
fice. 

For  primary  bibliographic  entry  see  Field  02C. 
W72-06446 


IN  SITU  DETERMINATIONS  OF  PH  IN  SOME 
LAKES, 

Oslo  Univ.  (Norway).  Dept.  of  Limnology. 

O.  Groterud. 

Nordic  Hydrology,  Vol  11,  No  3,  p  133-145,  1971. 

2  fig,  11  tab,9ref. 

Descriptors:      'Hydrogen      ion      concentration, 
'Lakes,  'On-site  tests,  Limnology,  Water  analy- 
sis.     Instrumentation,      On-site      investigations, 
Sampling. 
Identifiers:  Norway,  In  situ  pH  tests. 

In  four  lakes  in  Norway,  the  in  situ  pH  is 
somewhat  different  from  the  pH  measured  in  the 
usual  way  in  the  field.  This  difference  is  probably 
caused  by  pressure  changes  (concentration 
changes)  of  gases  during  the  sampling-measuring 
procedure.  From  a  practical  point  of  view,  it  is 
relatively  rapid  and  easy  to  investigate  the  pH 
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microstratification  as  well  as  the  macrostratifica- 
tion  in  lakes  by  means  of  the  in  situ  measurements. 
In  cold  weather  it  is  often  difficult  to  carry  out  pH 
determinations  ashore  because  of  freezing  of  the 
electrode  system.  It  is  possible  to  avoid  this  by 
using  the  in  situ  technique.  The  pH  was  measured 
in  situ  by  means  of  a  glass  electrode  and  a 
reference  electrode  specially  made  for  submer- 
gence. Pressure  should  theoretically  not  influence 
the  electrodes.  (Knapp-USGS) 
W72-06447 


INTERPRETATION  OF  DATA  ON  CONTENT 
OF  CERTAIN  TRACE  ELEMENTS  IN  LAKE 
WATERS  FOR  PROSPECTING  IN 

SOUTHEASTERN  TRANSBAIKAL  (OB  IN- 
TERPRETATSII  DANNYKH  PO  SODERZ- 
HANIYU  NEKOTORYKH  MIKROELEMENTOV 
V  OZERNYKH  VODAKH  V  POISKOVYKH  TSE- 
LYAKH  (NA  P  RIMERE  YU- 

GOVOSTOCHNOGO  ZABAYKAL'YA)), 
Moscow  State  Univ.  (USSR). 
N.  A.  Shmideberg,  and  G.  V.  Tsytsarin. 
In:  Khimicheskiy  sostav  atmosfernykh  osadkov  i 
poverkhnostnykh    vod.    Melody    khimicheskogo 
analiza     prirodnykh     vod;     Gidrokhimicheskiye 
Materialy,  Vol  56,  1971.  p  45-55,  5  fig,  3  tab,  33  ref. 

Descriptors:  *Water  chemistry,  'Water  analysis, 
•Trace  elements,  'Lakes,  Lake  basins.  Ground- 
water, Salinity,  Boron,  Fluorine,  Copper,  Chromi- 
um, Molybdenum,  Organic  matter.  Organic  com- 
pounds. Oxidation,  Solubility,  Exploration,  Natu- 
ral resources,  Probability,  Correlation  analysis. 
Identifiers:  'USSR,  'Transbaikal,  Bromine,  Lithi- 
um, Iodine,  Nickel,  Beryllium,  Niobium,  An- 
timony, Zinc. 

Hydrochemical  investigations  were  conducted  in 
1960-65  in  southeastern  Transbaikal  to  develop 
methods  for  interpreting  hydrochemical  data  on 
concentrations  of  certain  trace  elements  in  lake 
waters  of  the  area.  Two  groups  of  trace  elements 
were  identified  on  the  basis  of  their  migration 
capacity  in  waters  with  high  pH  values  (7.8-10):  (1) 
elements  whose  natural  compounds  are  highly 
soluble  within  a  wide  range  of  pH  values  and 
salinity  (boron,  fluorine,  bromine,  lithium,  iodine); 
and  (2)  elements  whose  natural  compounds  are 
weakly  soluble  at  the  pH  values  of  the  lake  water 
(copper,  nickel,  chromium,  beryllium,  niobium, 
antimony,  molybdenum,  zinc).  Degree  of  concen- 
tration of  the  initial  content  of  the  lake  element 
was  determined  for  trace  elements  of  the  first 
group.  For  elements  of  the  second  group,  content 
of  organic  substances  expressed  in  permanganate 
and  bichromate  oxidation  was  calculated.  Methods 
developed  for  interpreting  data  on  content  of  trace 
elements  of  the  first  group  make  it  possible  to  use 
the  concentration  of  these  microcomponents  as  a 
prospecting  indicator  of  the  lithochemical  struc- 
ture of  a  lake  basin  and  of  the  presence  of  specific 
ores.  Fairly  complex  patterns  of  accumulation  of 
certain  trace  elements  of  the  second  group 
preclude  use  of  data  on  their  concentrations  in  cur- 
rent exploratory  work.  (Josefson-USGS) 
W72-06551 


TRACE-ELEMENT  BALANCE  IN  THE  OTKAZ- 
NENSKOYE  RESERVOIR  (BALANS 

MIKROELEMENTOV  V  OTKAZNENSKOM 
VODOKHRANILISHCHE), 

Gidrokhimicheskii        Institut,        Novocherkassk 

(USSR). 

G.  S.  Konovalov,  and  V.  I.  Manikhin. 

In:  Khimicheskiy  sostav  atmosfernykh  osadkov  i 

poverkhnostnykh    vod.    Melody    khimicheskogo 

analiza     prirodnykh     vod;     Gidrokhimicheskiye 

Materialy.  Vol  56,  1971.  p  39-44,  1  fig,  4  tab.  9  ref. 

Descriptors:  *Water  chemistry,  'Water  analysis, 
♦Trace  elements,  *Reservoirs,  Water  balance. 
Precipitation  (Atmospheric),  Surface  runoff. 
Groundwater,  Water  works.  Infiltration, 
Discharge  (Water),  Tailrace,  Tailwater.  Boron, 
Fluorine,  Manganese,  Copper,  Molybdenum. 
Sampling,  Seasonal. 


Identifiers:  'USSR,  'Caucasus,  'Stavropol  Terri- 
tory, Kuma  River,  Bromine,  Iodine,  Vanadium, 
Nickel,  Zinc,  Benthonic  water. 

Compilation  of  the  balance  of  10  trace  elements  in 
waters  of  the  Otkaznenskoye  Reservoir  (Stavropol 
Territory)  was  based  on  observations  conducted  in 
1966-68.  The  trace  elements  considered  were  B,  F, 
Br,  I,  V,  Mn,  Ni,  Cu,  Zn,  and  Mo.  The  leading  in- 
coming item  of  the  balance  was  uptake  of  trace 
elements  with  runoff  of  the  Kuma  River  and  the 
leading  outgoing  item  was  their  loss  during 
discharge  into  the  tailwater  channel.  The  discre- 
pancy between  incoming  and  outgoing  items 
generally  did  not  exceed  50%.  Despite  their  low 
and  varying  concentrations  in  the  water,  an  ap- 
proximate balance  of  these  elements  can  be  com- 
piled for  reservoirs.  (Josefson-USGS) 
W72-06552 


INFLUENCE  OF  SOIL  COVER  ON  CONTENT 
OF  ORGANIC  AND  BIOGENOUS  SUBSTANCES 
IN  NATURAL  WATERS  (O  VLIYANH 
POCHVENNOGO  POKROVA  NA  SODERZ- 
HANIYE  ORGANICHESKIKH  I  BIOGENNYKH 
VESHCHESTV  V  PRIRODNYKH  VODAKH), 
Gidrokhimicheskii  Institut.  Novocherkassk 
(USSR). 

O.  Ye.Lanchikova.  and  V.  T.  Kaplin. 
In:  Khimicheskiy  sostav  atmosfernykh  osadkov  i 
poverkhnostnykh    vod.    Metody    khimicheskogo 
analiza     prirodnykh     vod;     Gidrokhimicheskiye 
Materialy,  Vol.  56,  1971.  p  66-73,  1  fig,  2  tab,  7  ref. 

Descriptors:  'Water  chemistry,  'Water  proper- 
ties, 'Water  analysis,  'Soil  analysis,  'Organic 
matter.  Organic  compounds.  Inorganic  com- 
pounds. Physical  properties.  Gases,  Salts, 
Solutes,  Oxygen  demand.  Leaching,  Reservoirs, 
Soil  types.  Chernozems,  Forest  soils.  Sampling, 
On-site  investigations.  Laboratory  tests. 
Identifiers:  'USSR,  'Caucasus,  'Krasnodar Terri- 
tory, 'Biogenous  substances.  Saprophytes, 
Esters,  Meadow-Bog  soils.  Brown  Forest  soils. 
Natural  waters. 

On-site  investigations  were  conducted  in  drainage 
areas  of  4  reservoirs  in  the  Krasnodar  Territory  of 
the  North  Caucasus  to  study  the  influence  of 
Chernozems,  Meadow-Bog,  and  Brown  Forest 
soils  on  the  chemical  composition  and  physical 
properties  of  water  in  these  soils.  Soil  organic- 
matter  uptake  by  natural  reservoir  waters  and  or- 
ganic-matter oxidation  processes  were  most 
clearly  expressed  during  the  first  60  days  of 
laboratory  soil  analysis.  Influence  of  soils  on 
chemical  composition  and  physical  properties  of 
water  decreased  by  the  1 50th  day  of  analysis  but 
did  not  cease  altogether.  Inundated  Chernozems 
provided  ample  amounts  of  colored  organic 
solutes  to  the  reservoir  waters.  Water  color  in- 
creased to  190  def  and  the  content  of  humic  sub- 
stances to  889  micrograms/liter.  Leaching  of 
humic  substances  from  Chernozems  continued 
beyond  the  150th  day  of  observations,  with  max- 
imum amounts  of  organic  and  biogenous  sub- 
stances leached  from  these  soils.  Brown  Forest 
soils  had  the  least  effect  on  the  composition  and 
content  of  organic  and  biogenous  substances  in  the 
natural  water.  (Josefson-USGS) 
W72-06555 

21.  Water  in  Plants 


ZONATION  OF  THE  INVERTEBRATE  FAUNA 
IN  A  WEST  INDIAN  STREAM, 

Waterloo  Univ.  (Ontario).  Dept.  of  Biology. 
H.  B.  N.  Hynes. 

Hydrobiologia.  38(1):  1-8.  1971.  Map. 
Identifiers:  AJtitudinal.  Fauna,  West  Indian,  In- 
vertebrate, Stream.  Trinidad,  Zonation.  Zone. 

Samples  of  the  invertebrate  fauna  collected  at  10 
points  on  a  mountain  stream  in  Trinidad  reveal 
that  the  fauna  is  altitudinally  zoned  and  that  the 
apparent  boundary  between  rhithron  and  potamon 


is  below  30  m.  This  is  very  much  lower  than  prev; 
ously  has  been  reported  in  the  tropics.—  Copyrigl 
1971 ,  Biological  Abstracts,  Inc. 
W72-06071 


GROWTH  OF  PERENNIAL  RYEGRASS  (LOU 
UM  PERENNE  L.)  IN  RELATION  TO  WATEI 
NITROGEN,  AND  LIGHT  INTENSITY:  U.  EI 
FECTS  ON  DRY  WEIGHT  PRODUCTIOI> 
TRANSPIRATION  AND  NITROGEN  UPTAKE, 
Illinois  Univ.,  Urbana.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  03F. 
W72-06140 


ESTIMATE  OF  WATER  FLOW  IN  DOUGLA! 

-FIR  SEEDLINGS, 

Washington    Univ.,     Seattle.    Coll.     of    Fore 

Resources. 

Thomas  M.  Hinckley. 

Ecology.  52(3):  525-528.  1971.  DJus. 

Identifiers:  Aperture,  Douglas-Fir-G,  Flow,  Hi 

midity.   Light,   Meter,   Pseudotsuga-Menziesii-C 

Sap,    Seedlings,    Soil,    Stomatal,    Temperatun 

Transpiration,  Velocity,  Water  xylem. 

A  study  with  Douglas-fir  (Pseudotsuga  menzies 
(Mirb.)  Franco)  seedlings  in  a  controlled-enviroi 
ment  chamber  demonstrated  that  measurements  < 
sap  flow  by  the  sap-velocity  meter  provide  an  a< 
curate  estimate  of  transpiration  (correlation  coe 
ficient  r  =  .91).  Thus  the  meter  is  a  useful  tool  i 
both  ecological  and  physiological  work  wil 
seedlings.  Xylem  sap  pressure,  relative,  slomat 
aperture,  transpiration,  and  sap  flow  were  dete 
mined  in  both  the  light  and  the  dark  under  varioi 
conditions  of  air  temperature,  soil  water  conten 
and  relative  humidity.  Sap  flow  was  observed  I 
lag  behind  transpiration  from  15  to  45  min.  Precoi 
dilioning  a  seedling  in  a  controlled  environmei 
prior  to  experimental  observations  can  alter  i 
response. -Copyright  1971,  Biological  Abstract 
Inc. 
W72-06409 


RAINFALL  INTERCEPTION  IN  A  DENS 
UTAH  ASPEN  CLONE, 

Forest  Service  (USDA),  Logan,  Utah.  Inlermoui 
tain  Forest  and  Range  Experiment  Station. 
Robert  S.  Johnston. 

USDA.  Forest  Service  Research  Note  INT- 1 4 
July  1971.  4  p,  10  ref. 

Descriptors:  'Interception,  'SlemfUw 

'Throughfall,  'Rainfall  disposition,  Ramfal 
Water  loss.  Precipitation  gages.  Effectii 
precipitation.  Water  yield  improvement.  \  egel 
tion  effects.  Canopy,  Rainfall  intensity,  Precipit 
lion  (Atmospheric),  Utah. 

Identifiers:  'Aspen,  Davis  County  Experiment 
Watershed. 

Interception  by  high  elevation  aspen  and  be 
baceous  vegetation  averaged  10.3  percent  of  gro: 
summer  rainfall,  but  only  1 .43  inches  over  a  4-ye 
period.  Stemflow  from  aspen  averaged  1.43  pe 
cent  of  gross  rainfall.  Removal  of  aspen  or  stru 
tural  changes  in  aspen  clones  would  not  great 
benefit  water  yield  by  reducing  rainfall  interce; 
tion  losses. 
W72-06413 


CONSTRUCTION     AND     OPERATION     OF 
COMPACT  FINE  WIRE  PSYCHROMETER, 

Forest  Service  (USDA).  Logan.  Utah.  Intermou 
tain  Forest  and  Range  Experiment  Station. 
Ray  W.  Brown,  and  Marie  Lynn  H.  Caldwell. 
USDA,  Forest  Service  Research  Note  1NT-14 
July  1971 .  Blus.  6  p,  2  fig.  9  ref. 

Descriptors:  'Humidity.  'Wind  velocity,  'Sol 
radiation.  'Evaporation.  'Energy  budget.  'Co 
vection,  'Air  temperature.  'Latent  heat.  He 
transfer.  Boundary  layers.  Dew  point.  H\drom 
ters.  Utah. 
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WATER  CYCLE— Field  02 
Erosion  and  Sedimentation — Group  2J 


Identifiers:  *Psychrometers,  'Thermoelectric  sen- 
sors, 'Vapor  pressure  gradient.  Evaporative  cool- 
ing, Unaspirated  psychrometer. 

The  construction  and  use  of  a  fine-wire 
unaspirated  thermocouple  psychrometer  capable 
of  sensing  rapid  fluctuations  in  air  temperature 
and  relative  humidity  within  plant  canopies  is 
discussed.  Maximum  depression  of  the  wet  sensor 
is  achieved  at  wind  speeds  greater  than  36  cm  sec- 
1  (0.8  mph)  Under  still-air  conditions  (0  cm  sec-1), 
estimates  of  relative  humidity  exceeded  true 
values  by  1  to  4  percent  relative  humidity.  The  use 
of  a  radiation  shield  was  found  necessary  to 
reduce  errors  due  to  radiative  heating  of  the  sen- 
sors. A  convenient  method  of  periodically  cleaning 
the  wet-sensor  wick  is  discussed. 
W72-06414 


CAVE  AND  SPRING  FISHES  OF  THE 
SOUTHERN  BEND  OF  THE  TENNESSEE 
RIVER, 

Bureau  of  Sport  Fisheries  and  Wildlife,  Columbia, 
Mo. 

James  G.  Armstrong,  and  James  D.  Williams. 
JTennAcadSci.  46(3):  107-115.  1971.  Map. 
Identifiers:  Bend,  Campostoma-Anomalum,  Cave, 
Chologaster-Agassizi,  Cottus-Carolinae, 

Etheostoma-Tuscumbia,  Fishes,  Lepomis-Cyanel- 
lus,  Notropis-Chrysocephalus,  Rhinichthys- 
Atratulus,  River,  Semotilus-Atromaculatus, 
Southern,  Spring,  Tennessee,  Typhlichthys-Sub- 
terraneous. 

Forty-seven  spp.,  representing  12  families  and  30 
genera,  were  collected  from  68  springs,  many  of 
which  had  been  developed  for  various  purposes. 
Development  usually  destroys  the  constant  spring 
environment,  endangering  organisms  restricted  to 
the  spring  habitat.  Three  spp.  (Typhlichthys  sub- 
terraneous; Chologaster  agassizi;  and  Etheostoma 
tuscumbia)  collected  during  this  survey  are  ap- 
parently restricted  to  caves  and  springs  in  the  sur- 
vey area.  Three  additional  spp.  known  only  from 
caves  and  springs  in  the  survey  area  were  not  col- 
lected during  this  study.  The  6  spp.  most 
frequently  collected  were  Campostoma 
anomalum,  Notropis  c.  chrysocephalus,  Semotilus 
atromaculatus,  Lepomis  cyanellus,  Rhinichthys 
atratulus,  and  Coitus  carolinae.  The  number  of 
species  collected  at  a  given  locality  ranged  from  1 
to  1 1  with  an  average  of  5  spp.  per  station.— Copy- 
right 1971 ,  Biological  Abstracts,  Inc. 
W72-06418 


INTERPRETATION  OF  WETLANDS  IMAGERY 
BASED  ON  SPECTRAL  REFLECTANCE 
CHARACTERISTICS  OF  SELECTED  PLANT 
SPECIES, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07B. 

W72-06463 


SOIL-WATER     TENSION     AND    THE     MOVE- 
MENT OF  RHIZOBIA, 

Ministry  of  Agriculture,  Giza  (Egypt). 

For  primary  bibliographic  entry  see  Field  02G. 

W72-06541 


2J.  Erosion  and  Sedimentation 


EVOLUTION  OF  SAND  WAVE  SPECTRA, 

Iowa  Univ.,  Iowa  City.  Dept.  of  Mechanics  and 

Hydraulics. 

S.C.Jain. 

Ph  D  Thesis,  January  1971.  102  p,  20  fig,  4  tab,  20 

ref,  3  append.  OWRR  A-029-IA  (2). 

Descriptors:  'Sand  waves,  'Steady  flow,  'U- 
niform  flow,  'Sedimentary  structures,  'Model 
studies,  Laboratory  tests.  Flumes,  Ripple  marks, 
Surfaces,  Analytical  techniques,  Mathematical 
studies,  Sediment  transport. 
Identifiers:  'Sand  waves  formation. 


The  mechanisms  responsible  for  the  formation  and 
growth  of  sedimentary  bed  features  generated  by 
steady,  uniform  free-surface  flows  were  studied. 
A  set  of  laboratory  flume  experiments  was  con- 
ducted in  which  steady  uniform  flows  were  passed 
over  initially  flattened  beds.  The  flows  were 
stopped  at  frequent  time  intervals,  the  bed  profiles 
were  measured  with  a  sonic  sounder,  and  the 
statistical  properties  of  the  bed  profiles  were  com- 
puted. Both  the  amplitude  and  the  wave  length  of 
the  bed  undulations  increased  rapidly  at  the  early 
stage  of  their  growth,  and  then  approached  their 
equilibrium  values  asymptotically.  The  spectra  of 
the  bed  profiles  exhibited  two  distinct  peaks.  With 
the  passage  of  time  the  spectra  were  dominated  by 
lower  wave  numbers.  An  analytical  model  is 
presented  which  describes  the  observed  behavior 
of  the  spectra.  (Woodard-USGS) 
W72-05885 


VERTICAL  PACKING  OF  FLAT  STONES, 

Centre  de  Recherche  Forestiere  des  Laurentides, 

Quebec. 

For  primary  bibliographic  entry  see  Field  02L. 

W72-05887 


ENGINEERING  PROPERTIES  OF  SUBMARINE 
CLAYS  FROM  THE  PACIFIC, 

San  Diego  State  Coll.,  Calif.  School  of  Engineer- 
ing. 

I.  Noorany. 

Available  from  the  National  Technical  Informa- 
tion Service  as  COM-71-01113,  $3.00  in  paper, 
$0.95  in  microfiche.  Soil  Mechanics  Paper,  1971.  8 
p,  1 1  fig,  4  tab,  10  ref.  (Reprint  from  Proc  of  1st  In- 
ternational Conf  on  Port  and  Ocean  Engineering 
under  Arctic  Conditions,  Technical  University  of 
Norway,  Trondheim,  August  1971). 

Descriptors:   'Sedimentology,   'Oceans,   'Pacific 

Ocean,   'Bottom  sediments,   'Clays,  Properties, 

Surveys,  Data  collections,  Moisture  content.  Pore 

pressure.      Compressive      strength,      Analytical 

techniques. 

Identifiers:  'Pelagic  sediments.  Water  content. 

The  physical  properties  of  seven  brown  pelagic 
sediments,  sampled  in  water  depths  ranging  from 
4,600  to  5,920  meters  from  the  floor  of  the  Pacific 
Ocean,  were  determined.  The  samples  had  high 
water  contents,  generally  high  plasticity  charac- 
teristics, low  strengths,  and  medium  sensitivities. 
The  stress-strain-pore  water  characteristics  were 
typical  of  normally  consolidated  soft  marine  clays. 
The  deep  sea  samples  exhibited  some  initial  re- 
sistance against  compression;  however,  their  vir- 
gin compression  behavior  was  similar  to  other 
known  plastic  cohesive  soils.  (Woodard-USGS) 
W72-05890 


SOIL--AN  EARTH  RESOURCE, 

Woodward-McNeill  and  Associates. 

For  primary  bibliographic  entry  see  Field  04D. 

W72-05906 


SEDIMENT  YIELD  REDUCTIONS  ON 
WATERSHEDS  TREATED  WITH  FLOOD-R- 
ETARDING STRUCTURES, 

Agricultural  Research  Service,  Chickasha,  Okla. 
Soil  and  Water  Conservation  Research  Div. 
For  primary  bibliographic  entry  see  Field  04D. 
W72-05979 


SALINITY  AND  SEDIMENTATION  STUDY- 
-COOPER  RIVER  REDIVERSION,  CHAR- 
LESTON, SOUTH  CAROLINA, 

EUers,  Reaves,  Fanning  and  Oakley,  Inc.,  Mem- 
phis, Tenn. 

For  primary  bibliographic  entry  see  Field  05G. 
W72-06005 


COMPARISON  OF  SD2VTNG  AND  SETTLING 
TECHNIQUES  FOR  SIZE  ANALYSIS,  USING  A 
BENTHOS  RAPID  SEDIMENT  ANALYZER, 

Old    Dominion    Univ.,    Norfolk,    Va.    Inst,    of 

Oceanography. 

R.  B.  Sanford,  and  D.  J.  P.  Swift. 

Sedimentology,    Vol    17,    No    3/4,    p    257-264, 

December  1971.  3  fig,  2  tab,  15  ref.  DACW-72-69- 

C-0016. 

Descriptors:  'Settling  velocity ,  'Particle  size,  'In- 
strumentation, Sediments,  Analytical  techniques, 
Statistical  methods.  Sieve  analysis. 
Identifiers:  'Settling  tubes,  'Particle  size  analysis. 

Grain-size  distributions  of  sand  samples  obtained 
by  means  of  a  fall-tube  sediment  analyzer  were 
compared  with  analysis  of  the  same  samples  by 
sieving.  The  rapid  sediment  analyzer  consistently 
overestimated  the  mean  diameter  of  fine  samples 
and  underestimated  the  diameter  of  coarse  sam- 
ples. The  fall  velocity  is  valuable.  Use  of  fall 
velocity  does  not  completely  obviate  the  need  to 
determine  grain  diameter,  since  this  is  the  most  ex- 
pedient criterion  with  which  to  correct  fall  velocity 
to  standard  fall  velocity.  (Knapp-USGS) 
W72-06013 


PRINCIPAL  FACTORS  IN  REJUVENATION  OF 
RIVER  VALLEY  SYSTEMS  IN  MOUNTAIN  RE- 
GIONS AS  ILLUSTRATED  BY  UPPER  BASIN 
REACHES  OF  THE  KOLYMA  AND  INDIGIRKA 
RIVERS  (OSNOVNYYE  FAKTORY 

PERESTROYKI  SISTEMY  RECHNYKH  DOLIN 
GORNYKH  RAYONOV  (NA  PRIMERE  BAS- 
SEYNOV  VERKHOVIY  REK  KOLYMY  I  IN- 
DIGIRKI)), 

Moscow      State      Univ.      (USSR).      Chair      of 
Geomorphology . 
1. 1.  Krylov. 

Vestnik  Moskovskogo  Universiteta,  Seriya  V, 
Geografiya,  No  6,  p  96-99,  November-December 
1971.  3  fig. 

Descriptors:  'Geomorphology,  'Erosion, 

'Deposition  (Sediments),  'River  systems,  'Val- 
leys, Channels,  Slopes,  Thalweg,  Tributaries, 
Drainage  patterns  (Geologic),  Terraces  (Geologi- 
cal), Alluvium,  Glaciation,  Geologic  time,  Tertiary 
period,  Quaternary  period. 

Identifiers:  'USSR,  'Yakutsk  ASSR,  'Piracy, 
♦Stream  capture,  'Base  level  (Erosion),  Kolyma 
River,  Indigirka  River,  Tectonics,  Pliocene  epoch, 
Rejuvenation. 

Rejuvenation  of  river  valleys  is  the  result  of  the  in- 
teraction of  a  complex  of  valley-forming  factors, 
which  include  tectonic  movements,  climate,  and 
the  manner  in  which  deposits  are  laid  down  in  a 
valley.  Rejuvenation  of  a  valley  network  is  divided 
into  intravalley  and  intersystem  types,  both  of 
which  can  be  clearly  traced  in  upper  basin  reaches 
of  the  Indigirka  and  Kolyma  Rivers  of  Yakutsk 
ASSR  during  the  Pliocene-Quaternary  period.  The 
direction  of  development  of  morphological  struc- 
tures is  the  most  important  factor  in  the  rejuvena- 
tion of  valleys,  with  basins  acting  as  (1)  local  base 
levels,  (2)  accumulators  of  loose  materia],  and  (3) 
direct  identifiers  of  rejuvenation.  Glaciations  and 
glacial  deposits  participate  as  actively  in  rejuvena- 
tion of  river  valleys  as  does  slope  erosion  in  in- 
travalley rejuvenations.  In  some  cases,  changes  in 
drainage  system  patterns  may  be  attributed  to  ini- 
tial capture  of  streams  in  their  upper  reaches. 
(Josef  son-USGS) 
W72-06145 


CHEMOGENIC    FORMATION    OF    CALCIUM 

CARBONATE  IN  WATER  OF  THE  OTKAZNEN- 

SKOYE    RESERVOIR-- 1969    (O    KHEMOGEN- 

NOM    OBRAZOVANH    KARBONATA    KAL'T- 

SIYA    V    VODE    OTKAZNENSKOGO    VODOK- 

HRANILISHCHA  (1969  G.)), 

Gidrokhimicheskii        Institut,        Novocherkassk 

(USSR). 

For  primary  bibliographic  entry  see  Field  02H. 

W72-06150 
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Field  02— WATER  CYCLE 

Group  2J — Erosion  and  Sedimentation 


PLUNGING   WAVE  PRESSURES  ON  A  SEM1- 
-CYLINDRICAL  TUBE, 

Florida  Univ.,  Gainesville.  Dept.  of  Coastal  and 

Oceanographic  Engineering. 

For  primary  bibliographic  entry  see  Field  08B. 

W72-06152 


DETERIORATION    AND    RESTORATION    OF 
COASTAL  WETLANDS, 

Louisiana  State  Univ.,  Baton  Rouge.  Coastal  Stu- 
dies Inst. 

For  primary  bibliographic  entry  see  Field  02L. 
W72-06161 


RESEARCH  FOR  THE  COASTAL  AREA  OF 
THE  DELTA  REGION  OF  THE  NETHER- 
LANDS, 

Delta  Project,  The  Hague  (Netherlands).  Hydrau- 
lics Dept. 

For  primary  bibliographic  entry  see  Field  02L. 
W72-06162 


SEDIMENT       POLLUTION       IN       COASTAL 
WATERS, 

Florida  Univ.,  Gainesville.  Dept.  of  Coastal  and 

Oceanographic  Engineering. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-06163 


SUSPENDED    LOAD    CALCULATIONS    IN    A 
TIDAL  ESTUARY, 

Manchester  Univ.  (England).  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  02L. 
W72-06170 


PARTICLE   VELOCITY   MEASUREMENTS 
WITH  A  LASER  DEVICE, 

Southampton  Univ.  (England).   Dept.  of  Mathe- 
matics. 

For  primary  bibliographic  entry  see  Field  07B. 
W72-06171 


DENSITY  CURRENTS  AND  TURBULENT  DD7- 
FUSION  IN  LOCKS, 

Liverpool   Univ.   (England).   Dept.   of  Civil   En- 
gineering. 

For  primary  bibliographic  entry  see  Field  08B. 
W72-06172 


COBALT  AND  TANTALUM  TRACERS  MEA- 
SURED BY  ACTIVATION  ANALYSIS  IN  SEDI- 
MENT TRANSPORT  STUDIES, 

Interuniversitair  Reactor  Instituut,  Delft  (Nether- 
lands). 

E.  Allersma,  M.  De  Bruin,  A.  J.  De  Groot,  and  J. 
P.  Houtman. 

Available  from  the  National  Technical  Informa- 
tion Service  as  N71-33489,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Report  No.  IRI- 133-70-06, 
1970.  17  p,  10  fig,  2  tab,  3  ref. 

Descriptors:  'Tracers,  'Cobalt,  'Neutron  activa- 
tion analysis,  'Sediment  transport,  Sediments, 
Path  of  pollutants,  Adsorption,  Iron,  Manganese, 
Chromium,  Copper,  Gamma  rays,  Channels,  Har- 
bors, Metals,  Sedimentation,  Chelation,  Estuaries. 
Identifiers:  'Tantalum,  Rhine  River,  Ems  River, 
Chao  Phya  River,  Amazon  River,  Antimony,  Indi- 
um, Iridium,  Terbium,  Eutropium,  Zinc,  Lead, 
Arsenic,  Lanthanum,  Scandium,  Samarium, 
Gamma  ray  spectrometry.         Tantalum 

radioisotopes.  Cobalt  radioisotopes,  Detection 
limits. 

Certain  research  principles  that  can  be  used  in  in- 
vestigating the  origin  and  transport  of  fine-grained 
sediments  in  rivers  and  sea  arms  in  connection 
with  siltation  problems  of  harbors  and  navigation 
channels  are  proposed.  The  element,  which  either 
does  not  occur  in  the  sediment  or  only  occurs  in 
minute  quantities,  is  fixed  to  the  mud  from  the 
river  or  sea  arm.  After  the  material  is  marked  it  is 


returned  to  the  water  course  where  it  mixes  with 
the  solids  moving  naturally.  At  specified  points 
throughout  the  water  course,  sediment  samples 
are  taken  to  determine  the  marking  element  by  ac- 
tivation analysis.  This  gives  an  insight  into  the 
flow  path  of  the  suspended  matter.  The  selection 
and  successful  application  of  tracers  that  can  be 
measured  by  activation  analysis  depend  on  the 
sensitivity  of  detection,  the  natural  occurrence  of 
the  relevant  elements  in  the  sediments  under  in- 
vestigation and  the  fixation  capacity  of  the  tracer 
to  the  various  grain  size  fractions.  Further,  the  in- 
fluence of  the  added  element  on  the  sedimentation 
behavior  of  the  mud  in  suspension  and  on  the 
desorption  properties  must  be  considered.  The  ir- 
radiation of  Co  and  Ta  with  thermal  neutrons  gives 
rise  to  a  very  sensitive  evaluation  of  the  original 
elements  present.  The  fixation  process  of  Co  is 
restricted  to  sediments  with  special  charac- 
teristics; Ta,  however,  can  adhere  tightly  to  any 
sediment.  Tantalum  also  has  the  advantage  that  its 
natural  content  in  sediments  is  very  low.  Large 
quantities  (several  percent  by  weight)  can  adhere 
to  the  sediment  without  changing  the  sedimenta- 
tion properties  to  an  appreciable  extent.  Hardly 
any  losses  occur  during  leaching  experiments 
simulating  natural  conditions.  A  detailed  treatment 
is  given  of  the  chemical  aspects  of  the  method,  in- 
cluding the  behavior  of  the  elements  used  in  the 
light  of  the  general  environmental  processes  of 
sediment  constituents  in  deltaic  systems,  and 
finally,  the  scope  and  limits  of  the  method  are 
discussed.  (Holoman-Battelle) 
W72-06275 


PARTITION  COEFFICD2NTS  FOR  FE,  MN,  PB, 
Nl,  ZN,  CU  BETWEEN  RIVER  WATER  AND 
SUSPENDED  LOAD,  AND  MTNERALOGICAL 
COMPOSITION  OF  SUSPENDED  LOAD  OF 
SELECTED  KANSAS  RIVER  SYSTEMS, 
Kansas  Water  Resources  Research  Inst.,  Manhat- 
tan. 

For  primary  bibliographic  entry  see  Field  02K. 
W72-06285 


MOESSBAUER  EFFECT  ANALYSIS  OF  FE-MN 
NODULES  FROM  VARIOUS  PACIFIC  OCEAN 
LOCATIONS, 

Polish  Academy  of  Sciences,  Krakow.  Inst,  of 

Nuclear  Physics. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-06360 


SOIL  EROSION  BY  OVERLAND  FLOW  AND 
RAINDROP  SPLASH  ON  THREE  MOUNTAIN 
SOILS, 

Forest  Service  (USDA),  Logan,  Utah.  Intermoun- 
tain  Forest  and  Range  Experiment  Station. 
Eugene  E.  Farmer,  and  Bruce  P.  Van  Haveren. 
USDA  Forest  Service  Research  Paper  INT- 100, 
June  1971.  14  p,  5  fig,  4  tab. 

Descriptors:  'Erosion,  'Soil  erosion,  'Simulated 
rainfall,  'Rainfall  impact,  'Sheet  erosion,  'Rain- 
fall intensity,  'Overland  flow.  Bulk  density. 
Slopes,  Topography,  Soil  particle  size.  Soil  tex- 
ture, Idaho,  Utah,  Forest  soils. 
Identifiers:  'Soil  splash,  'Granitic  soils,  Soil 
detachment.  Soil  variable. 

A  laboratory  soil  erosion  study  was  performed  on 
bare  soil  plots  under  simulated  rainfall.  The  varia- 
bles having  the  greatest  effect  on  erosion  by  over- 
land flow  were  rainfall  intensity,  slope  steepness, 
and  the  percentage  by  weight  of  soil  particles 
greater  than  2  mm.  The  variables  having  the 
greatest  influence  on  raindrop  splash  erosion  were 
rainfall  intensity,  slope  steepness,  percentage  by 
weight  of  soil  particles  between  60  and  2,000 
microns,  and  soil  bulk  density. 
W72-06406 


SOIL  STABDUTY  ON  HIGH-ELEVATION  RAN- 
GELAND  IN  THE  INTERMOUNTAIN  AREA, 

Forest  Service  (USDA),  Reno,  Nev.  Intermoun- 
tain  Forest  and  Range  Experiment  Station. 


Richard  O.  Meeuwig. 

USDA  Forest  Service  Res.  Paper  INT-94,  May 

1971. 10  p,  4  fig,  1  tab,  10  ref. 

Descriptors:  'Sheet  erosion,  'Vegetation  effects, 
'Soil  properties,  Simulated  rainfall,  Soil  texture. 
Organic  matter.  Wettability,  Range  management. 
Soil  stability.  Impact  (Rainfall),  Utah,  Idaho. 
Identifiers:  'Slope  gradient.  Experimental 
watersheds. 

The  amount  of  soil  eroded  from  small  plots  was 
measured  under  the  impact  of  a  fixed  amount  of 
simulated  rain.  Under  these  conditions,  erosion  it 
more  closely  related  to  amount  of  cover  than  to 
any  other  site  characteristic.  However,  the  rela- 
tion between  erosion  and  cover  is  strongly  in- 
fluenced by  slope  gradient.  Regression  analyses 
indicated  that  erosion  is  about  the  same  on  a  5  per- 
cent slope  with  40  percent  cover  as  it  is  on  a  35 
percent  slope  with  80  percent  cover.  Organic 
matter  is  the  most  important  soil  parameter  affect- 
ing credibility,  but  the  direction  and  magnitude  of 
its  effects  depend  on  soil  texture.  Organic  matter 
decreases  erosion  of  clay  soils,  but  tends  to  in- 
crease erosion  of  sandy  soils. 
W72-06407 


SEDIMENT        YIELDS        FROM        CENTRAL 
COLORADO  SNOW  ZONE, 

Forest  Service  (USDA),  Fort  Collins,  Colo.  Rocky 
Mountain  Forest  and  Range  Experiment  Station. 
Charles  F.  Leaf. 

Amer.  Soc.  Civil  Eng.  Proc.,  J.  Hydraulics  Div.  97 
(HY2):  350-351.  1971. 2  tab,  3  ref. 

Descriptors:  'Sediment  yield,  'Watershed 
management,  'Water- yield  improvement.  Ero- 
sion, Erosion  control.  Sediment  discharge,  Sedi- 
mentation rates,  Sediments,  Trap  efficiency, 
Cutting  management,  Colorado. 
Identifiers:  'Experimental  watersheds. 

Specific  weight  (dry  unit  weight)  is  summarized 
with  sediment  class  and  particle  size  for  sediments 
deposited  in  small  debris  basins  on  three  head- 
water streams  at  the  Fraser  Experimental  Forest. 
The  effects  of  vegetation  removal  on  water  yields 
from  the  Fool  Creek  experimental  watershed  are 
discussed. 
W72-06408 


MARINE  SAND  AND  GRAVEL  MTNTNG  INDUS- 
TRY OF  THE  UNITED  KINGDOM, 

Marine   Minerals   Technology   Center,   Tiburon, 

Calif. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-06426 


SEDIMENTATION  IN  THE  KELANTAN  DELTA 
(MALAYSIA), 

Centro    Interamericano    de    Fotointerpretacion, 

Bogota  (Colombia). 

For  primary  bibliographic  entry  see  Field  02L. 

W72-06429 


THE  NATURE  OF  CONTEMPORARY  SDLTS  D* 

BRITISH  ESTUARIES. 

Atomic  Energy  Research  Establishment,  Harwel 

(England). 

For  primary  bibliographic  entry  see  Field  02L. 

W72-06430 


PROPERTIES  AND  STABILITY  OF  A  TEXAS 
BARRDXR  BEACH  INLET, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  ol 

Civil  Engineering;  and  Texas  A  and  M  Univ.,  Col 

lege  Station.  Dept.  of  Oceanography. 

For  primary  bibliographic  entry  see  Field  02L. 

W72-06432 


MIGRATION     OF     MAJOR     CONSTITUENT! 
FROM      LAKE      SEDIMENTS      INTO      LAKI 


16 


WATER  CYCLE— Field  02 
Chemical  Processes — Group  2K 


WATER  AND  ITS  BEARING  ON  LAKE  WATER 

COMPOSITION, 

Department  of  Energy,   Mines  and  Resources, 

Burlington  (Ontario).  Canada  Centre  for  Inland 

Waters. 

A.  Lerman,  and  G.  J.  Brunskill 

limnology  and  Oceanography,  Vol  16,  No  6,  p 

880-890,  November  1971.  2  fig,  3  tab,  17  ref. 

Descriptors:  'Water  chemistry,  'Lakes,  'Bottom 
sediments,  'Leaching,  'Limnology,  Silica,  Ion 
transport,  Mass  transfer.  Deposition  (Sediments), 
Solutes,  Aqueous  solutions.  Magnesium,  Calcium, 
Sodium,  Potassium. 
Identifiers:  Canada. 

Some  fraction  of  the  total  chemical  budget  of  a 
lake  is  supported  by  diffusional  flux  of  dissolved 
constituents  from  sediment  into  lake  water.  Esti- 
mates of  flux  from  the  lake  floor  give  a  mean  rate 
of  dissolution  of  sediment  or  the  rate  of  subaque- 
ous weathering.  In  the  case  of  two  lakes  on  the 
Precambrian  shield  near  Kenora,  Ontario,  flux 
from  the  lake  floor  contributes  15-30%  of  the  four 
major  cations  (Ca,  Mg,  Na,  K)  in  the  lakes.  Flux  of 
this  magnitude  corresponds  to  dissolution  of  0.02- 
9.04  cm/yr  of  bulk  sediment.  The  rate  of  dissolu- 
tion is  less  than  the  typical  rates  of  deposition  in 
postglacial  lakes.  For  such  events  as  lasting 
changes  in  the  concentrations  of  dissolved  con- 
stituents in  inflow,  new  steady-state  concentra- 
tions in  lake  water  are  attained  faster  in  the 
presence  of  flux  from  the  sediment.  Mixing  of  a 
thin  layer  of  lake  floor  sediment  with  lake  water 
may  produce  transient  increases  in  concentration 
in  lake  water  comparable  in  magnitude  to  the  con- 
tribution of  flux  from  sediments.  (Knapp-USGS) 
W72-06435 


SEDIMENTS  AND  GROWTH  PATTERN  OF 
NAVY  DEEP-SEA  FAN,  SAN  CLEMENTE 
BASIN,  CALIFORNIA  BORDERLAND, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Geology 

and  Geophysics. 

W.  R.  Normark,  and  D.  J.  W.  Piper. 

Journal  of  Geology,  Vol  80,   No  2,  p   198-223, 

March  1972. 17  fig,  3  tab,  34  ref,  append. 

Descriptors:  'Submarine  canyons,  'Turbidity  cur- 
rents, 'Alluvial  fans.  Deltas,  Deposition  (Sedi- 
ments), Sedimentation,  Bottom  sediments.  Pacific 
Ocean,  Marine  geology.  Topography. 

Navy  Fan  is  a  deep-sea  fan  forming  as  a  result  of 
the  overflow  of  sediment  from  San  Diego  Trough 
into  San  Clemente  Basin.  It  appears  to  have 
preserved  its  growth  pattern  unmodified  by  the  ef- 
fects of  Holocene  transgression  or  of  tectonic  ac- 
tivity. Since  the  beginning  of  the  last  glaciation 
about  36  cu  km  of  sediment  has  been  deposited. 
The  fan  is  fed  by  Navy  Channel,  a  deep  gorge 
which  cuts  through  a  threshold  1,500  m  deep 
which  separates  San  Clemente  Basin  from  San 
Diego  Trough.  Although  it  is  situated  50  km 
offshore,  Navy  Channel  contains  gravels.  The 
upper  fan  is  crossed  by  a  leveed  depositional  fan- 
valley  which  opens  out  onto  the  suprafan,  an  area 
of  rapid  sedimentation  characterized  by  many 
shallow,  shifting  channels.  Seaward  of  the 
suprafan,  the  lower  fan  passes  into  two  small 
ponded  basins.  The  sediments  of  the  fan  comprise 
turbidite  sands  and  muds  and  hemipelagic  muds. 
The  thickness,  abundance,  and  grain  size  of  tur- 
bidite sands  decrease  distally  on  the  fan  and  fine- 
grained sediments  become  proportionally  more 
important.  The  hemipelagic  muds  have  a  sand 
fraction  of  radiolaria  and  foraminifera;  the  sand 
fraction  of  the  turbidite  muds  is  mainly  mica.  The 
turbidite  muds  are  siltier  than  the  hemipelagic 
muds  and  are  found  in  graded  beds  up  to  30-cm 
thick.  (Knapp-USGS) 
W72-06450 


EFFECTS  OF  GRAZING  ON  THE  HYDROLO- 
GY AND  BIOLOGY  OF  THE  BADGER  WASH 
BASIN  IN  WESTERN  COLORADO,  1953-66, 
Geological  Survey,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  04C. 


W72-06470 


DEVELOPMENT  AND  CALD3RATION  OF  A 
PRESSURE- DIFFERENCE  BEDLOAD  SAM- 
PLER, 

Geological   Survey,    Menlo   Park,    Calif.    Water 

Resources  Div. 

E.  J.  HeUey,  and  W.  Smith. 

Geological  Survey  Open-file  Report,  December  3, 

1971. 18  p,  8  fig,  2  tab,  4  ref. 

Descriptors:     'Sediment    transport,    'Sampling, 
♦Bed  load,  'Instrumentation,  'Design  data,  Parti- 
cle size,  Evaluation,  Data  collections,  Sediment 
discharge. 
Identifiers:  'Bed  load  sampler  design. 

The  Helley-Smith  bedload  sampler  is  a  pressure- 
difference  sampling  device  designed  for  use  in 
natural  streams  carrying  coarse  sediments.  It 
weighs  65  pounds,  and  can  be  handled  by  one  man 
using  conventional  stream-gaging  suspension 
equipment.  Field  experience  with  the  sampler 
shows  that  it  will  permit  a  direct  measurement  of 
coarse  bedload  in  transport  in  relatively  high- 
velocity  flow  regimes— situations  that  have  hereto- 
fore been  beyond  the  range  of  convenient  mea- 
surement. Bedload-transport  rates  derived  from 
sampler  data  compare  favorably  with  those  deter- 
mined by  conventional  methods  in  streams  carry- 
ing loads  of  coarse  material.  In  soft  material  the 
sampler  may  tend  to  dig  in  and  pick  up  material  not 
in  actual  transport.  Disturbances  around  the  unit 
may  produce  scour  which  accentuates  this 
problem.  However,  these  same  criticisms  apply  to 
other  samplers  heavy  enough  for  use  in  high-flow 
regimes.  (Woodard-USGS) 
W72-06477 


A  BASIC  DESCRIPTION  OF  SEDIMENT 
TRANSPORT  ON  BEACHES, 

California  Univ.,  Berkeley.  Coll.  of  Engineering. 
H.  A.  Einstein. 

Available  from  NTIS,  Springfield,  Va.  22151  as 
AD-733  279  $3.00  paper  copy,  $0.95  microfiche. 
Hydraulic  Engineering  Laboratory  Report  HEL  2- 
34,  August  1971.  37  p,  18  fig,  12  ref. 

Descriptors:  'Sediment  transport,  'Beaches, 
•Waves  (Water),  'Littoral  drift,  Mathematical  stu- 
dies, Velocity,  Boundary  layers,  Critical  flow, 
Reynolds  number.  Roughness  (Hydraulic),  Turbu- 
lence, Analytical  techniques,  Model  studies, 
Sands. 

In  order  to  describe  the  sediment  transport  on 
beaches  due  to  wave  action  near  the  bed,  the 
velocities  were  divided  into  (1)  a  symmetric  wave 
motion  assumed  to  be  a  periodic  sine  motion  with 
the  frequency  of  the  waves;  (2)  a  boundary  layer 
motion  caused  by  the  sine  motion  and  its  friction 
along  the  bed;  and  (3)  a  systematic  motion,  which 
may  or  may  not  be  connected  with  the  wave  mo- 
tion, but  has  a  time-average  different  from  zero. 
Of  these  velocities,  (1)  and  (2)  are  assumed  to  be 
sufficiently  large  to  cause  the  motion  of  bed  parti- 
cles; (3)  may  or  may  not  be  of  that  strength.  From 
the  velocity  components  (1)  and  (2)  an  average 
amount  of  sediment  is  derived  which  is  at  any  time 
in  motion  without  being  permanently  displaced  by 
these  motions.  While  in  motion  these  particles  are 
assumed  also  to  be  under  the  influence  of  (3) 
which  displaces  them  permanently  and  causes  the 
effective  sediment  transport.  The  motion  as  bed 
load  along  the  bed  seems  to  be  satisfactorily 
developed.  (Woodard-USGS) 
W72-06482 


CARBONATE      PRODUCTION      BY      CORAL 
REEFS, 

Hawaii  Univ.,  Honolulu.  Dept.  of  Oceanography; 
and  Hawaii  Inst,  of  Geophysics,  Honolulu. 
K.  E.  Chave,  S.  V.  Smith,  and  K.  J.  Roy. 
Marine  Geology,  Vol  12,  No  2,  p  123-140,  Februa- 
ry 1972.  6  fig,  10  tab,  36  ref.  ONR  Contr  NR  083- 
603  and  NSF  (Sea  Grant)  Grants  GH-26,  Gh-93. 


Descriptors:  'Reefs,  'Calcium  carbonate,  'Coral, 
'Limestones,   'Sedimentation  rates.   Sedimenta- 
tion,  Water  chemistry,   Chemical  precipitation, 
Carbonate  rocks. 
Identifiers:  'Carbonate  productivity  (Reefs). 

Production  of  CaC03  by  coral  reefs  may  be  con- 
veniently divided  into  three  categories:  potential 
production,  gross  production,  and  net  production. 
Potential  production  is  the  amount  of  CaC03 
produced  per  unit  area  of  reef  surface  covered  by 
organisms.  Most  calcareous  phyla  have  potential 
productions  near  10,000  g/sq/m/yr.  Some  values 
may  go  as  high  as  100,000.  Gross  production  is  the 
amount  of  CaC03  produced  by  the  reef  communi- 
ty per  unit  area  of  sea  floor.  Hypothetical  reef  as- 
sociations have  gross  productions  ranging  from 
400  to  60,000  g/sq  m/yr.  Environments  with  com- 
binations of  these  associations  may  produce 
between  300  and  60,000  g/sq  m/yr.  The  gross 
production  of  entire  reef  systems  is  apparently 
near  10,000  g  sq  m/yr.  Net  production  is  the 
amount  of  CaC03  retained  by  the  reef  system,  lar- 
gely a  function  of  changing  sea  level.  Presently  net 
production  is  about  1,000  g/sq  m/yr.  More  rapid 
rates  of  sea  level  rise  several  thousand  years  ago 
probably  were  accompanied  by  greater  net  (and 
gross)  production  -  up  to  more  than  20,000  g/sq 
m/yr,  or  by  reef  drowning.  These  estimates  appear 
in  reasonable  agreement  with  the  data  which  are 
available  for  real  reef  systems.  (Knapp-USGS) 
W72-06483 


BEACH      CUSPS      OF      MONTEREY       BAY, 
CALIFORNIA, 

Naval    Postgraduate    School,    Monterey,    Calif. 

Dept.  of  Oceanography. 

For  primary  bibliographic  entry  see  Field  02L. 

W72-06485 


SOME  SEISMIC  MEASUREMENTS  ON  THE 
VIRGINIA  COASTAL  PLAIN-AN  EVALUATION 
STUDY, 

Virginia    Polytechnic    Inst,    and    State    Univ., 
Blacksburg.  Water  Resources  Research  Center. 
For  primary  bibliographic  entry  see  Field  02L. 
W72-06561 

2K.  Chemical  Processes 


CONTRIBUTION  TO  THE  KNOWLEDGE  OF 
THE  GEOTHERMAL  FIELD  OF  LARDERELLO 
(TUSCANY-ITALY).  REMARKS  ON  THE  CAR- 
BOLI  AREA, 

Ente  Nazionale  per  I'Energia  Elettrica,  Rome  (Ita- 
ly)- 

For  primary  bibliographic  entry  see  Field  02F. 
W72-05879 


CARBON  ISOTOPIC  COMPOSITION  OF  CAR- 
BON DIOXIDE  AND  METHANE  FROM  STEAM 
JETS  OF  TUSCANY, 

Larderello  Co.,  Pisa  (Italy). 
G.  C.  Ferrara,  G.  Ferrara,  and  R.  Gonf  iantini. 
In:  Nuclear  Geology  on  Geothermal  Areas  Sym- 
posium, Spoleto,  Italy.  September  9-13,  1963;  Na- 
tional Research  Council,  Nuclear  Geology 
Laboratory  of  Pisa,  p  275-282, 1963. 1  fig,  1  tab,  1 1 
ref. 

Descriptors:  'Geothermal  studies,  'Steam,  'Car- 
bon dioxide,  'Methane,  Radioactive  dating. 
Methodology,  Heat  flow.  Latent  heat,  Gases, 
Temperature,  Pressure  head.  Thermodynamic 
behavior. 

Identifiers:  'Isotopic  exchange,  Steam  jets  (Tus- 
cany, Italy). 

Studies  involving  measurements  of  the  isotopic 
composition  of  carbon  dioxide  and  methane  con- 
tained in  steam  jets  of  the  geothermal  fields  of 
Tuscany,  Italy  are  described.  Experimental 
techniques  of  sampling  and  analysis  are  discussed. 
Isotopic   temperature   values   for   this   area   are 
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similar  to  values  obtained  for  the  geothermal  areas 
of  New  Zealand  and  for  the  Yellowstone  Park 
geysers  and  springs.  Isotopic  exchange  probably 
does  occur  between  C02  and  CH4  in  geothermal 
areas.  The  methods  presented  are  believed  to  be 
useful  in  prospecting  geothermal  areas.  (Lang- 
USGS) 
W72-05880 


ION  SELECTIVITY  IN  THREE  SOIL  PROFILES 
AS  INFLUENCED  BY  MINERALOGICAL 
CHARACTERISTICS, 

Virginia     Polytechnic     Inst,     and     State     Univ., 

Blacksburg.  Dept.  of  Agronomy. 

For  primary  bibliographic  entry  see  Field  02G. 

W72-05894 


CONTRIBUTIONS  OF  CLAY  AND  ORGANIC 
MATTER  TO  THE  CATION  EXCHANGE 
CAPACITY  OF  MARYLAND  SOILS, 

Maryland  Univ.,  College  Park.  Dept.  of  Agrono- 
my. 

For  primary  bibliographic  entry  see  Field  02G. 
W72-05897 


DIFFUSION    OF    ZINC    IN    SOIL:    I.    THE    IN- 
FLUENCE OF  SOIL  MOISTURE, 

Purdue  Univ.,  Lafayette,  Ind.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  02G. 
W72-05898 


DIFFUSION  OF  ZINC  IN  SOIL:  U.  THE  IN- 
FLUENCE OF  SOIL  BULK  DENSITY  AND  ITS 
INTERACTION  WITH  SOIL  MOISTURE, 

Purdue  Univ.,  Lafayette,  Ind.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  02G. 
W72-05899 


HYDRATION  OF  CATIONS  ADSORBED  ON  A 
CLAY  SURFACE  FROM  THE  EFFECT  OF 
WATER  ACTIVITY  ON  ION  EXCHANGE 
SELECTIVITY, 

Louvain  Univ.  (Belgium). 

For  primary  bibliographic  entry  see  Field  02G. 

W72-05900 


LEACHING  OF  A  SURFACE  LAYER  OF  SODI- 
UM CHLORIDE  INTO  TILE  DRAINS  IN  A 
SAND-TANK  MODEL, 

Iowa  State  Univ.,  Ames. 

For  primary  bibliographic  entry  see  Field  02G. 

W72-05901 


FRACTIONATION  OF  CATION  EXCHANGE 
CAPACITY  FOR  ASSESSING  SOIL  AND 
WATER  SODICITY, 

Agricultural   Research  Service,  Riverside,  Calif. 

Salinity  Lab. 

For  primary  bibliographic  entry  see  Field  02G. 

W72-05903 


PH-CONTROLLED  DIFFERENTIAL  VOLTAM- 
METRY  OF  CERTAIN  TRACE  TRANSITION 
ELEMENTS  IN  NATURAL  WATERS, 

Washington  Univ.,  Seattle.  Dept.  of  Oceanog- 
raphy. 

For  primary  bibliographic  entry  see  Field  05A. 
W72-05904 


ATOMIC  ABSORPTION  AND  FLUORESCENCE 
SPECTROSCOPY  WITH  A  CARBON  FILA- 
MENT ATOM  RESERVOIR.  PART  VI.  A  STUDY 
OF  SOME  MATRIX  EFFECTS, 

Imperial  Coll.  of  Science  and  Technology,  London 

(England).  Dept.  of  Chemistry. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-05963 


ATOMIC  ABSORPTION  AND  FLUORESCENCE 
SPECTROSCOPY     WITH     A     CARBON     FILA- 
MENT     ATOM      RESERVOIR.      PART      VH. 
ATOMIC     ABSORPTION     UNDER     LIMITED 
FIELD  VIEWING  CONDITIONS, 
Imperial  Coll.  of  Science  and  Technology,  London 
(England).  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  05A. 
W72-05964 


RADIOCHEMICAL  DETERMINATION  OF  PLU- 
TONIUM IN  SEA  WATER,  SEDIMENTS  AND 
MARINE  ORGANISMS, 

Woods  Hole  Oceanographic  Institution,  Mass. 
For  primary  bibliographic  entry  see  Field  05 A. 
W72-05965 


PHOTOMETRIC    DEVICE   FOR    DETERMINA- 
TION OF  TRACE  AMOUNTS  OF  SELENIUM, 

Environmental    Health    Lab.,    McClellan    AFB, 

Calif. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-05966 


ANALYTICAL  EVALUATION  OF  A  CYANIDE- 
-ION  SELECTIVE  MEMBRANE  ELECTRODE 
UNDER  FLOW-STREAM  CONDITIONS, 

Imperial  Coll.  of  Science  and  Technology,  London 

(England).  Dept.  of  Chemistry. 

For  primary  bibliographic  entry  see  Field  05 A. 

W72-05967 


SIMPLIFIED  WET  ASH  PROCEDURE  FOR 
TOTAL  PHOSPHORUS  ANALYSIS  OF  OR- 
GANOPHOSPHONATES  IN  BIOLOGICAL  SAM- 
PLES, 

Baylor  Coll.  of  Medicine,  Houston,  Tex.  Dept.  of 

Biochemistry. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-05974 


COMPUTER  TECHNIQUES  FOR  IDENTIFYING 
LOW  RESOLUTION  MASS  SPECTRA, 

Jet  Propulsion  Lab.,  Pasadena,  Calif. 

S.  L.  Grotch. 

Analytical  Chemistry,  Vol  43,  No  11,  p  1362-1370, 

September  1971 .  4  fig.  7  tab,  20  ref. 

Descriptors:        "Spectrometers,        'Automation, 
•Computer  programs.  Data  processing. 
Identifiers:  Mass  spectrometry.  Algorithms. 

A  number  of  computer  programs  have  been 
developed  for  identifying  low  resolution  mass 
spectra  through  search  of  an  extensive  library  file. 
Two  simple  algorithms  were  investigated.  One 
program  utilized  the  minimization  of  the  sum  of 
the  absolute  differences  in  peak  height  levels 
between  the  unknown  and  the  library.  Peak  height 
was  encoded  to  either  2,  8,  or  10,000  levels  at  each 
nominal  mass.  The  program  was  remarkably  effec- 
tive for  identifying  mass  spectra  even  when  peak 
height  was  encoded  to  1  or  3  bits.  These  algorithms 
could  be  implemented  as  computer  programs 
yielding  extremely  rapid  search  speeds  because  of 
the  parallel  processing  devices  employed.  The 
second  program  employed  the  maximum  coin- 
cidence of  the  top  N  peaks.  Results  were  signifi- 
cantly poorer  with  this  program.  Both  search 
speed  and  recognition  performance  were  im- 
proved, however,  by  prefiltering  the  library  before 
comparison.  (Mortland-Battelle) 
W72-05975 


MASS  SPECTRAL  INVESTIGATION  OF  PESTI- 
CIDES, 

Arizona  Univ.,  Tucson. 

For  primary  bibliographic  entry  see  Field  0205A. 

W72-05977 


GEOCHEM1CAL  STUDD2S  ON  THE  FESHCHA 
SPRINGS,  DEAD  SEA  BASIN, 

Israel  Atomic  Energy  Commission,  Yavne.  Sorec 

Nuclear  Research  Centre. 

E.  Mazor,  and  M.  Molcho. 

Journal  of  Hydrology,   Vol   15,   No   1,   p  37-47 

January  1972. 4  fig,  4  tab,  1 1  ref. 

Descriptors:  'Springs,  'Water chemistry,  Tracers 
Radioactive  dating.   Discharge  (Water),   Carbor 
radioisotopes,  Tritium,  Mixing,  Brines. 
Identifiers:  Dead  Sea  Basin  (Israel). 

The  Feshcha  springs  issue  in  a  4-km-long  strip  or 
the  Dead  Sea  shores.  They  constitute  two  separati 
groups:  (a)  Tiberias-Noit  (T-N)  waters  are  similai 
in  their  salt  composition,  temperature  and  radoi 
content  to  the  many  other  members  of  the  Rif 
Valley  Tiberias-Noit  water  association.  Tht 
hydrology,  radon,  tritium  and  carbon-14  indicau 
they  are  mixtures  of  recent  meteoric  waters  witl 
ancient  (trapped)  T-N  waters  of  an  age  of  at  leas 
18,000  years,  (b)  Zohar-Yesha  (Z-Y)  waters,  like 
other  members  of  the  Dead  Sea  basin  Zohar 
Yesha  water  group,  originate  by  a  mixing  of  T-h 
waters  with  Dead  Sea  waters.  This  is  seen  in  lh< 
chemical  compositions  and  is  confirmed  by  the  ox 
ygen-18  and  deuterium  data.  (Knapp-USGS) 
W72-05993 


DISSOLUTION  OF  OPAL  IN  WATER  AND  IT! 
WATER  CONTENT, 

South  Florida  Univ.,  Tampa.  Dept.  of  Geology. 
W.  H.  Huang,  and  D.  L.  Vogler. 
Nature  Physical  Science,  Vol  235,  No  60.  p  157 
158,  February  21,  1972.  3  fig,  5  ref. 

Descriptors:  'Water  chemistry,  'Dissolved  solids 

•Silica,  'Laboratory  tests,  'Analytical  techniques 

Refractivity. 

Identifiers:  'Opal  dissolution. 

The  amount  of  silicon  dissolved  in  water  from  opa 
and  its  rate  of  dissolution  increases  linearly  witl 
decreasing  index  of  refraction  of  the  opal.  Tin 
decrease  in  refractive  index  corresponds  to  an  in 
crease  in  water  content  of  the  opal.  Three  opals 
from  Humboldt  County,  Nevada,  Australia,  an< 
Tepezala,  Mexico,  were  chosen  for  this  study.  Tin 
refractive  indices  were  determined  to  be  1.435 
1 .440  and  1 .455,  and  their  water  content  were  thei 
estimated  to  be  13.7,  11.6,  5.25%,  respectively 
from  the  calibration  curve  of  Kokta  (Woodard 
USGS) 
W72-05995 


AD1-WATER  TEMPERATURE  RELATIONSHI1 
IN  ILLINOIS  RIVER, 

Illinois  State  Water  Survey,  Peoria.  Water  Qualit; 

Section. 

For  primary  bibliographic  entry  see  Field  02E. 

W72-06009 


ANALYSIS  OF  TRACE  ELEMENTS  ES  NATL" 
RAL  WATERS  BY  ATOMIC  ABSORPTIO? 
SPECTROPHOTOMETRY, 

Denver  Board  of  Water  Commissioners,  Colo. 
C.  G.  Famsworth. 

Water  and  Sewage  Works,  Vol  1 19,  No  2.  p  52-53 
February  1972.  3  tab. 

Descriptors:    'Water  analysis,   'Trace  elements 

•Spectrophotometry,  'Water  supply,  *  Analytics 

techniques.    Chemical    analysis.    Heavy    metals 

Laboratory  tests.  Data  collections.  Water  chemis 

try. 

Identifiers:  'Atomic         absorption         spec 

trophotometry,  'Denver  Water  Board  (Colo.). 

The  Denver  (Colo.)  Water  Board  uses  the  atomii 
absorption  spectrophotometry  in  its  laboratory  U 
analyze  the  trace  elements  in  natural  waters.  Thi 
procedures  and  results  of  the  analytical  method 
are  presented.  In  most  cases,  the  trace  elements  ii 
drinking  water  occur  in  amounts  too  slight  for  de 
tection  without  some  kind  of  organic  chelation  o 
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:onceniration  of  the  sample.  Detection  of  an  ele- 
nent  by  atomic  absorption  depends  upon  the 
lumber  of  unassociated  free  state  atoms  of  that 
lenient  present  when  the  sample  is  aspirated  into 
i  flame.  Efficiency  of  the  burner  system  and  the 
lame  condition  at  time  of  aspiration  determine  the 
ystem's  sensitivity.  The  right  type  of  fuel-to-air 
nixture  enhances  results  because  the  'signal-to- 
loise  ratio'  definitely  affects  detection  of  the  ele- 
ment. The  methods  used  by  the  Denver  Water 
loard  provided  the  necessary  sensitivity  in  almost 
11  cases.  (Woodard-USGS) 
V72-06010 


iNALYSIS  OF  WATER  CONTAMINANTS 
VTTH  SPECIAL  REFERENCE  TO  HEAVY 
1ETALS, 

Jepartment   of   the   Environment,   Ottawa  (On- 

ario).  Inland  Waters  Branch. 

;or  primary  bibliographic  entry  see  Field  05A. 

V72-06012 


HE     USE     OF     ATOMIC     ABSORPTION     IN 
VATER  POLLUTION  CONTROL, 

Vhitlingham  Works,  Norwich  (England). 

;or  primary  bibliographic  entry  see  Field  05A. 

V72-06039 


XAY  MINERALOGY  OF  SOME  SEASONALLY 
LOODED  SOILS  OF  EAST  PAKISTAN, 

Uomic  Energy  Centre,  Dacca  (Pakistan). 

ror  primary  bibliographic  entry  see  Field  02G. 

V72-06045 


HE  RESPONSE  OF  MACROBENTHOS  TO  IR- 
UGATION  RETURN  WATER, 

tobert   S.   Kerr   Water   Research   Center,   Ada, 

)kla. 

:or  primary  bibliographic  entry  see  Field  05C. 

V72-06105 


.1ETHODS  IN  MICROBIOLOGY-VOLUME  SB. 

:or  primary  bibliographic  entry  see  Field  05A. 
V72-06124 


METHODS  IN  VIROLOGY. 

:or  primary  bibliographic  entry  see  Field  05A. 
V72-06I27 


HSTRIBUTION  OF  FLUORINE  IN  WATERS  OF 
TEPPE  LANDSCAPES  OF  KAZAKHSTAN  IN 
:ONNECTION  WITH  ENDEMIC  FLUOROSIS 
0SOBENNOSTI  RASPREDELENIYA  FTORA  V 
ODAKH  STEPNYKH  LANDSHAFTOV 

CAZAKHSTANA         V         SVYAZI         S         EN- 
)EMICHESKIM  FLYUOROZOM), 
Moscow  State  Univ.  (USSR).  Kafedra  Geografii 
'ochv  i  Geokhimii  Landshaftov. 
:or  primary  bibliographic  entry  see  Field  05B. 
V72-06143 


HSTRIBUTION  OF  KARST  FORMS  IN  CON- 
NECTION WITH  GEOMORPHOLOGY  OF  THE 
iOUTHERN  PART  OF  THE  PINAR  DEL  RIO 
'ROVINCE  OF  CUBA  (RASPREDELENIYE 
CARSTOVYKH  FORM  V  SVYAZI  S 
)SOBENNOSTYAMI  MORFOSTRUKTUR- 

«)GO    PLANA    TERRITORII    (NA    PRIMERE 
CUBY  ,  YUG  PROVINTSH  PINAR-DEL'-RIO)), 
rfoscow      State      Univ.      (USSR).      Chair      of 
Jeomorphology. 

;or  primary  bibliographic  entry  see  Field  02F. 
V72-06144 


CHEMICAL  COMPOSITION  OF  ATMOSPHER- 
C  PRECIPITATION  AND  SURFACE  WATERS. 
UETHODS  OF  CHEMICAL  ANALYSIS  OF 
NATURAL  WATERS  (KHIMICHESKIY 

SOSTAV  ATMOSFERNYKH  OSADKOV  I 
J0VERKHNOSTNYKH  VOD.  METODY 


KHIMICHESKOGO    ANALIZA    PRJRODNYKH 
VOD). 

Gidrokhimicheskii        Institut,        Novocherkassk 
(USSR). 

Gidrokhimicheskiye  Materialy,  Vol  56,  Lazerev, 
K.G.,  editor,  1971.  168  p. 

Descriptors:  *Water  chemistry,  "Water  analysis, 
•Chemical  analysis,  "Analytical  techniques,  "Test 
procedures,  Trace  elements,  Carbon,  Organic 
matter,  Organic  compounds,  Inorganic  com- 
pounds, Salts,  Chemical  precipitation.  Precipita- 
tion (Atmospheric),  Meteoric  water,  Ground- 
water, Sedimentation,  Soil  analysis,  Sampling,  In- 
strumentation, Bibliographies. 
Identifiers:  "USSR,  "Natural  waters,  "Water  sam- 
ples, "Benthonic  water,  "Biogenous  substances, 
Photolysis,  Crystal  optics,  Esters,  Reagents, 
Mineralization. 

This  collection  of  14  papers  examines  the  com- 
position of  atmospheric  precipitation,  discharge  of 
solutes,  relationship  of  mineralization  to  ionic 
composition  and  water  regime  of  rivers,  and  the 
content  and  balance  of  trace  elements  in  lakes  and 
reservoirs.  Latest  theories  and  present  status  of 
analysis  of  organic  matter  in  natural  waters  are  ex- 
amined in  conjunction  with  data  on  the  influence 
of  soils  on  the  waters'  content  of  organic  and 
biogenous  substances.  Methods  are  given  for 
determining  individual  organic  components  and 
complex  compounds  of  heavy  metals  with  organic 
substances  in  natural  water.  The  collection  is  con- 
cluded with  a  bibliography  of  Soviet  literature  on 
water  chemistry  published  in  1961-68  in  volumes 
31-45  of  the  Hydrochemical  Materials  and  ar- 
ranged by  author  and  subject  index.  (See  W72- 
06147  thru  W72-06150)  (Josefson-USGS) 
W72-06146 


TOTAL  ORGANIC  CARBON  IN  ATMOSPHER- 
IC PRECD7ITATIONS  (VALOVOY  OR- 
GANICHESKIY  UGLEROD  V  ATMOSFER- 
NYKH VODAKH), 

Akademiya  Nauk  SSSR,  Moscow.  Institut  Biologii 

Vnutrennykh  Vod. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-06147 


COMPONENTS  OF  DISCHARGE  OF  DIS- 
SOLVED IONS  FROM  THE  USSR  (O 
SOSTAVLYAYUSHCHIKH  IONNOGO  STOKA  S 
TERRITORII  SSSR), 

Akademiya  Nauk  SSSR,  Moscow.  Geologicheskii 
Institut. 
V.  P.  Zverev. 

In:  Khimicheskiy  sostav  atmosfemykh  osadkov  i 
poverkhnostnykh  vod.  Metody  khimicheskogo 
analiza  prirodnykh  vod;  Gidrokhimicheskiye 
Materialy,  Vol  56,  pi  1-18,  1971.  1  tab,  5ref. 

Descriptors:  "Water  chemistry,  "Water  analysis, 
"Chemical  analysis,  "Ions,  "Salts,  Salinity,  Salt 
balance,  Solutes,  Discharge  (Water),  Precipitation 
(Atmospheric),  Surface  waters,  Subsurface 
waters,  Surface  runoff,  Subsurface  flow,  Oceans, 
Climatic  zones,  Humid  area,  Arid  lands. 
Identifiers:  "European  USSR,  "Soviet  Far  East, 
"Mineralization. 

A  quantitative  estimate  is  made  of  components  of 
total  discharge  of  dissolved  ions  for  the  USSR  and 
its  individual  sea  basins.  The  components  con- 
sidered are  atmospheric  precipitation,  surface 
waters,  subsurface  waters,  and  salts  accumulated 
in  surface  horizons  of  drainless  regions.  Total 
discharge  of  dissolved  salts  from  the  USSR  into 
oceans  and  inland  seas  is  514  million  metric 
tons/yr,  of  which  279  million  metric  tons  or  54%  is 
discharged  through  subsurface  flow.  A  total  of  75 
million  metric  tons/yr  or  14%  of  total  discharge  of 
salts  enters  with  atmospheric  precipitation  and  217 
million  metric  tons/yr  or  42%  is  surface  flow.  The 
discharge  of  salts  in  drainless  regions  is  57  million 
metric  tons/yr  or  1 1  %  of  the  total  discharge  into 
oceans  and  inland  seas.  Uptake  of  salts  with  at- 


mospheric precipitation  contributes  significantly 
to  total  salt  discharge  in  regions  which  gravitate 
toward  sea  coasts  and  which  have  a  high  rainfall 
intensity.  These  are  the  northwest  regions  of  the 
European  USSR  and  the  Soviet  Far  East,  where 
atmospheric  precipitation  is  the  major  source  of 
Na,  CI,  and  S04.  Surface  runoff  is  the  principal 
component  of  total  discharge  of  salts  in  areas  of 
perennially  frozen  deposits  and  excess  moisture 
and  is,  in  most  cases,  the  main  source  of  calcium 
and  bicarbonate  ions.  Total  dissolved  salts  in 
humid  and  dry  regions  occur  primarily  in  subsur- 
face discharge,  which  contains  large  amounts  of 
Na,  S04,  CI,  and  HC03.  In  humid  and  dry  re- 
gions, subsurface  discharge  into  local  rivers  is  the 
ultimate  source  of  salt  accumulation  in  oceans.  In 
dry  regions,  subsurface  discharge  is  the  principal 
mechanism  for  accumulation  of  salts  in  inland  seas 
and  local  depressions.  (See  also  W72-06146) 
(Josefson-USGS) 
W72-06148 


INVESTIGATION  OF  THE  INTERRELATION- 
SHD?  OF  MINERALIZATION,  IONIC  COM- 
POSITION AND  WATER  REGIME  OF  RIVERS 
UNDER  EXCESSIVELY  WET  CONDITIONS 
(ISSLEDOVANTYE  VZAIMOSVYAZI  MEZHDU 
MINERALIZATSIYEY,  IONNYM  SOSTAVOM  I 
VODNYM  REZHIMOM  REK  V  USLO  VIYAKH 
IZBYTOCHNOGO  UVLAZHNENIYA), 
Gidrokhimicheskii  Institut,  Novocherkassk 
(USSR). 

V.  V.  Fadeyev,  M.  N.  Tarasov,  and  V.  L.  Pavelko. 
In:  Khimicheskiy  sostav  atmosfemykh  osadkov  i 
poverkhnostnykh  vod.  Metody  khimicheskogo 
analiza  prirodnykh  vod;  Gidrokhimicheskiye 
Materialy,  Vol  56,  pi  9-30,  1971.  lOfig,  16ref. 

Descriptors:  "Water  chemistry,  "Salinity,  "Salts, 
"Ions,  "Stage-discharge  relations,  Discharge 
(Water),  Water  levels,  Water  level  fluctuations, 
Low  flow,  Precipitation  (Atmospheric),  Floods, 
Seasonal,  Snowmelt,  Permafrost,  Watersheds 
(Basins),  Geomorphology,  Topography,  Karst, 
Groundwater. 

Identifiers:  "European  USSR,  Karelia,  Kola 
Peninsula,  Natural  waters,  Mineralization,  Coeffi- 
cient of  correlation. 

Investigations  were  conducted  in  the  northern  part 
of  the  European  USSR  to  determine  the  relation- 
ship between  chemical  composition  of  water  and 
river  discharges  and  the  effect  of  various  physio- 
graphic conditions  on  this  relationship.  For  most 
rivers  with  drainage  basins  smaller  than  20,000  sq 
km  the  relationship  was  expressed  by  a  single 
curve,  while  for  rivers  with  drainage  basins  larger 
than  20,000  sq  km  and  for  rivers  whose  basins  dis- 
played karst  topography  the  relationship  was  in 
the  form  of  two  curves— one  for  the  rising  phase  of 
high  water  and  the  other  for  falling  stages.  Rivers 
of  the  permafrost  zone  and  rivers  with  well- 
developed  karst  basins  smaller  than  5,000  sq  km 
were  characterized  by  water  that  is  less  saline  in 
the  rising  phase  than  in  the  falling  phase.  The  rela- 
tionship of  chemical  composition  of  water  to  its 
discharges  for  well-regulated  rivers  of  Karelia  and 
the  Kola  Peninsula  was  represented  by  curves 
with  low  correlation  coefficients.  Correlation 
coefficients  for  the  relation  of  individual  ions  to 
discharges  of  rivers  decreased  in  proportion  to  the 
decrease  in  anions  and  cations.  (See  also  W72- 
06146)  (Josefson-USGS) 
W72-06149 


CHEMOGENIC    FORMATION    OF    CALCIUM 

CARBONATE  IN  WATER  OF  THE  OTKAZNEN- 

SKOYE    RESERVOIR-1969    (O    KHEMOGEN- 

NOM    OBRAZOVANH    KARBONATA    KAL'T- 

SIYA   V   VODE   OTKAZNENSKOGO   VODOK- 

HRANILISHCHA  (1969  G.)), 

Gidrokhimicheskii        Institut,        Novocherkassk 

(USSR). 

For  primary  bibliographic  entry  see  Field  02H. 

W72-06150 
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AN  ECOLOGICAL  STUDY  OF  THREE  FRESH- 
WATER PONDS  OF  HYDERABAD-INDIA.  I, 
THE  ENVIRONMENT, 

Osmania    Univ.,    Hyderabad    (India).    Dept.    of 

Botany. 

V.  S.  Rao. 

Hydrobiologia.  38  (2):  213-223.  1971.  Dlus. 

Identifiers:     Ecological,     Environment,     Fresh, 

Hyderabad,  India,  Ionic,  Phyto,  Plankton,  Ponds, 

Proportions,  Temperature. 

The  data  were  collected  over  a  period  of  2  yr  to 
study  the  ecology  of  algae  in  3  freshwater  ponds 
lying  in  the  vicinity  of  Hyderabad,  India.  Only  the 
temperature  lags  and  ionic  composition  of  the 
waters  are  discussed.  It  is  not  the  size  of  the  body 
of  water  alone  that  controls  the  temperature  lag  in 
time  and  amplitude  but  the  salinity  of  water  and 
the  density  of  its  phytoplankton  also  alter  the  ther- 
mal behavior.  Ionic  diagrams  on  the  pattern 
proposed  by  Maucha,  were  drawn.  The  ionic  pro- 
portions of  the  waters  differed  considerably  from 
those  proposed  for  lakes  in  general  by  Rodhe 
(1949).  Ionic  composition  of  2  of  the  ponds  was 
Na>Ca>Mg>K;  HC03>C1>S04,  but 

Ca>Na>Mg>K;  HC03>C1>S04,  for  the  third. 
The  ionic  composition  of  the  same  body  of  water 
also  differed  from  season  to  season  and  it  was  felt 
that  the  seasonal  fluctuations  which  have  seconda- 
ry importance  in  lakes,  become  more  significant  in 
small  freshwater  bodies.  Therefore,  it  is  stressed 
that  the  ionic  composition  assessed  from  a  limited 
number  of  observations  may  lead  to  wrong  conclu- 
sions.-Copyright  1971,  Biological  Abstracts,  Inc. 
W72-06195 


SEPARATION  AND  QUANTITATION  OF  AL- 
KENE  AND  HYDROXY  ALKANE  SULFONATES 
BY  THIN  LAYER  CHROMATOGRAPHY, 

Continental  Oil  Co.,  Ponca  City,  Okla. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-06255 


ENVIRONMENTAL  AIR  ANALYSIS  FOR  UL- 
TRATRACE  CONCENTRATIONS  OF  BERYLLI- 
UM BY  GAS  CHROMATOGRAPHY, 

Monsanto  Research  Corp.,  Dayton,  Ohio.  Dayton 

Lab. 

For  primary  bibliographic  entry  see  Field  05 A. 

W72-06258 


MARINE   TECHNICIAN'S   HANDBOOK   -   OX- 
YGEN ANALYSIS. 

California  Univ.,  San  Diego,  La  Jolla.  Inst,  of 

Marine  Resources. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-06262 


DYNAMICS  OF  MAJOR  IONS  ON  SOME  PER- 
MANENT AND  SEMI-PERMANENT  SALINE 
SYSTEMS, 

North  Dakota  Univ.,  Grand  Forks.  Dept.  of  Biolo- 
gy- 

For  primary  bibliographic  entry  see  Field  02H. 
W72-06263 


DETERMINATION  OF  MERCURY  IN  BIOLOG- 
ICAL SAMPLES  BY  FLAMELESS  ATOMIC  AB- 
SORPTION AFTER  COMBUSTION  AND  MER- 
CURY-SILVER AMALGAMATION, 

Bureau  of  Sport  Fisheries  and  Wildlife,  Denver, 

Colo.  Denver  Wildlife  Research  Center. 

For  primary  bibliographic  entry  see  Field  05 A. 

W72-06266 


SCREENING  METHOD  FOR  THE  DETECTION 
OF  CHLORODIBENZO-P-DIOXINS  IN  THE 
PRESENCE  OF  CHLOROBD7HENYLS, 

CHLORONAPHTHALENES,  AND 

CHLORODIBENZOFURANS, 
Department  of  National  Health  and  Welfare,  Ot- 
tawa (Ontario).  Food  and  Drug  Directorate. 
For  primary  bibliographic  entry  see  Field  05A. 
W72-06267 


INFRARED  STUDD2S  OF  DDT,  STRUC- 
TURALLY RELATED  HALOGENATED  PESTI- 
CIDES, AND  SOME  METABOLITES, 

Food  and  Drug  Administration,  Washington,  D.C. 

Div.  of  Chemistry  and  Physics. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-06272 


PROTON       ACTIVATION       ANALYSIS      FOR 
TRACE  ELEMENTS, 

Kansas  Univ.,  Lawrence.  Dept.  of  Physics  and 

Chemistry. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-06276 


INSTRUMENTAL  TRENDS  AND  REQUIRE- 
MENTS IN  SPECTROCHEMISTRY  FOR 
WATERS,  EFFLUENTS  AND  POLLUTANTS  IN 
THE  ELECTRICAL  SUPPLY  INDUSTRY, 

Central  Electricity  Generating  Board,  Leather- 
head  (England).  Central  Electricity  Research 
Labs. 

For  primary  bibliographic  entry  see  Field  05  A. 
W72-06278 


THE    CHARACTERIZATION    OF    LUBE   OD1S 
AND  FUEL  OD-S  BY  DSC  ANALYSIS, 

Imperial  Oil  Enterprises  Ltd.,  Sarnia  (Ontario). 
For  primary  bibliographic  entry  see  Field  05  A. 
W72-06280 


WET-ASHING  APPARATUS  TO  PREPARE 
BIOLOGICAL  MATERIALS  FOR  ATOMIC  AB- 
SORPTION SPECTROPHOTOMETRY, 

Veterinary  Research  Labs.,  (Belfast  Northern  Ire- 
land). Biochemistry  Dept. 
For  primary  bibliographic  entry  see  Field  05A. 
W72-06281 


PARTITION  COEFFICIENTS  FOR  FE,  MN,  PB, 
NI,  ZN,  CU  BETWEEN  RIVER  WATER  AND 
SUSPENDED  LOAD,  AND  MINERALOGICAL 
COMPOSITION  OF  SUSPENDED  LOAD  OF 
SELECTED  KANSAS  RIVER  SYSTEMS, 
Kansas  Water  Resources  Research  Inst.,  Manhat- 
tan. 

E.  E.  Angjno,  L.  M.  Magnuson,  T.  C.  Waugh,  and 
T.  Evans. 

Available  from  National  Technical  Information 
Service  as  PB-207  760,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Project  Completion  Report,  Con- 
tribution No.  80,  1972.  120  p,  1  fig,  6  tab,  4  append. 
OWRR  A-030-KAN,  14-31-0001-3016. 

Descriptors:  'Suspended  load,  'Trace  elements, 

Water  chemistry,  'Kansas,  Copper,  Iron,  Lead, 

Nickel,      Zinc,      Manganese,      Heavy      metals, 

Mineralogy. 

Identifiers:  'Partition  coefficients,  'Mineralogical 

composition. 

Concentration  levels  of  the  elements  studied  in  the 
suspended  load  when  compared  to  average  re- 
ported values  for  shales  show  Fe  and  Mn  to  be 
low.  The  other  elements  are  higher.  Values  for 
these  elements  in  the  dissolved  portion  are  varia- 
ble, reflecting  in  some  cases  possible  lithological 
differences.  Correlation  coefficients  indicate  little 
relation  exists  between  trace  element  content  and 
season  in  most  Kansas  streams.  X-ray  diffraction 
study  of  the  mineralogical  content  of  the 
suspended  load  indicated  that  montmorillonite  was 
the  clay  mineral  present  in  all  cases.  Other 
minerals  present  in  almost  all  the  samples  were 
calcite  and  quartz.  Gypsum,  dolomite,  feldspar,  il- 
lite,  and  kaolinte  were  present  in  lesser  amounts  in 
some  of  the  samples.  Some  question  of  the  source 
of  specific  trace  elements  in  these  stream  waters 
exists.  For  Ni  and  Pb  however,  pollution  is  con- 
sidered the  most  likely  source.  Some  evidence  is 
present  to  suggest  that  the  major  source  of  Pb  is 
fallout  from  the  atmosphere.  The  data  for  partition 
coefficients  suggest  that  Ni,  Pb,  Cu,  and  Zn  are 
strongly  adsorbed  onto  the  suspended  load.  The 
information  is  less  certain  for  Fe  and  Mn.  The  iron 


and  manganese  levels  in  the  suspended  loads  of  al 
streams  are  not  unusual.  Cu,  Ni,  Pb,  and  Zn  an 
clearly  being  concentrated  by  the  suspended  load 
One  source  of  Cu  and  Zn  may  be  from  trace  ele 
ment  nutrient  fertilizers. 
W72-06285 


THEORETICAL  AND         EXPERIMENTA1 

EVALUATION  OF  TRANSFER  OF  2,  4 
-DICHLOROPHENOXYACETIC  ACH>  D 
POROUS  MEDIA, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Soils. 
Subodh  Kumar  Saxena. 

Ph.D.  Thesis,  June  1972.  160  p.  26  fig,  39  tab,  6 
ref .  42  append.  OWRR  B-001-ORE  (10). 

Descriptors:  'Soil  chemistry,  Chemical  reactions 
•Pesticides,  'Diffusion,  'Porous  media,  '2-4-D 
Mathematical  models,  'Model  studies. 

The  effect  of  pore  size  distribution  on  the  diffti 
sion  of  2,4-dichlorophenoxyacetic  acid  (carbon 
14)  through  water  saturated  porous  media  was  stu 
died.  Eight  size  fractions  of  glass  beads  were  used 
representing  the  porous  media.  As  the  average  pai 
tide  radius,  and  hence  pore  radius,  increased,  th 
value  of  the  diffusion  coefficient  also  increased.  / 
relation  was  obtained  between  pore  radius  and  th 
ratio  of  porous  material  diffusion  coefficient  am 
free  chemical  diffusion  coefficient.  Results  is 
dicate  that  the  diffusion  coefficients  of  variou 
chemicals  can  be  obtained  from  self-diffusio 
coefficients.  Experiments  were  designed  to  evalu 
theoretical  dispersion  models  proposed  by  Lind 
strom  et  al.  (1967)  and  Lindstrom  and  Boersm 
(1971)  for  non-sorbing  as  well  as  sorbing  porou 
materials.  The  results  indicated  that  the  mathc 
matical  theory  well  describes  the  movement  o 
chemicals. 
W72-06302 


INTERACTION  BETWEEN  FATTY  ACTDS  AN1 
CALCITE  IN  SEAWATER, 

Rhode  Island  Univ.,  Kingston.  Graduate  School  a 

Oceanography. 

P.  A.  Meyers,  and  J.  G.  Quinn. 

Limnology  and  Oceanography,  Vol  16,  No  6,  ] 

992-997,  November  1971.  1  fig,  2  tab,  9  ref.  N« 

Sea  Grant  GH-99. 

Descriptors:  'Water  chemistry,  'Calcite,  'Organi 
acids,  'Lipids,  Adsorption,  Carbonates,  Mineralc 
gy.  Calcium  carbonate.  Solubility. 
Identifiers:  'Fatty  acids. 

Dissolved  fatty  acids  in  saline  solution  and  nature 
seawater  are  removed  by  calcite  particles.  Th 
amount  removed  is  directly  related  to  the  initii 
acid  concentration.  These  compounds  may  cot 
tribute  to  the  natural  organic  coating  of  carbonat 
minerals  in  the  oceans  and  may  interfere  with  cai 
bonate  solution  equilibria  in  seawater.  A  ne> 
method  permits  the  analysis  of  specific  organi 
acids  in  the  lipid  fraction  of  this  coating.  (Knapf 
USGS) 
W72-06433 


ANOMALD2S  OF  CA  (2+)  AND  S04  (2-)  IN  TH 
BARDAWTL  LAGOON,  NORTHERN  SINAI, 

Geological  Survey  of  Israel,  Jerusalem.   Marin 

Geology  Div. 

Y.Levy. 

Limnology  and  Oceanography,  Vol  16,  No  6, 

983-987.  November  1971 .  2  fig,  2  tab,  3  ref. 

Descriptors:       'Gypsum,       'Water      chemistry 
'Sulfates,       'Salinity,       Evaporation.       Brines 
Lagoons,  Chemical  precipitation. 
Identifiers:  Bardawil  Lagoon  (Sinai). 

The  waters  of  the  inner  lagoons  in  the  Bardaw 
lagoon.  Northern  Sinai,  show  a  positive  Ca  an 
S04  anomaly,  caused  by  the  dissolution  of  gyf 
sum  layers  from  the  bottom.  The  gypsum  lay* 
that  was  precipitated  in  the  past  from  brines  ha* 
ing  chlorinities  higher  than  3.3  times  that  of  normi 


20 


eawater  is  being  redissolved  in  the  present  lagoon 
vaters,  from  which  gypsum  could  not  precipitate. 
[he  chlorinity  now  does  not  exceed  2.5  times  that 
J  normal  seawater.  (Knapp-USGS) 
JV72-06434 


JISTRIBUTION  AND  CHEMISTRY  OF 
"HOSPHORUS  IN  A  MEXICO  SOIL  AFTER  82 
,  EARS  OF  PHOSPHORUS  FERTHJZATION, 

.lissoun  Univ.,  Columbia.  Graduate  School. 
ror  primary  bibliographic  entry  see  Field  05B. 
V72-06451 


)EUTERIUM      CONTENT      OF      CANADIAN 
VATERS-H, 

atomic  Energy  of  Canada  Ltd.,  Chalk  River  (On- 
ario). 

I.  M.  Brown,  E.  Robertson,  and  W.  M.  Thurston. 
Available  from  the  National  Technical  Informa- 
1011  Service  as  AECL-3800,  $3.00  in  paper  copy, 
0.95  in  microfiche.  Atomic  Energy  of  Canada 
.united  Report  AECL-3800,  January  1971.  13  fig, 
0  tab,  6  maps,  12  ref. 

)escriptors:  'Deuterium,  'Heavy  water, 
Hydrogen,  'Surface  water,  'Precipitation  (At- 
lospheric),  Water  analysis,  Hydrologic  data, 
)ata  collections,  Analytical  techniques,  Spee- 
dometers, Meteorological  data,  Sea  water.  Fresh 
nttr,  Streams,  Great  Lakes, 
dentifiers:  'Canada. 

lie  deuterium  content  of  precipitation  and  sur- 
ace  waters  at  about  100  sites  across  Canada  was 
measured  mass  spectrometrically.  Data  were  col- 
:cted  for  a  two-year  period  at  most  sites.  The  dis- 
.ibution  patterns  are  discussed  in  relation  to 
leteorologicaJ  and  hydrological  factors.  A 
easonal  range  of  up  to  20  ppm  was  observed  for 
recipitation,  but  not  more  than  4  ppm  for  surface 
/aters  at  individual  sites.  Geographically,  concen- 
rations  ranged  from  155  ppm  in  coastal  seawater 
3  a  low  of  125  ppm  (in  winter  precipitation)  at 
orthern  sites.  The  lower  Great  Lakes  and  streams 
raining  coastal  areas  had  the  highest  deuterium 
ontent  (148-149  ppm)  of  fresh  waters  in  Canada, 
ence  these  areas  stand  out  as  prime  locations  for 
eavy  water  production  plants.  A  bibliography  on 
atural  deuterium  concentrations  is  included. 
Woodard-USGS) 
V72-06465 


IRE  FLUIDS  IN  THE  PORPHYRY  COPPER 
lEPOSIT  AT  COPPER  CANYON,  NEVADA, 

Geological  Survey,  Menlo  Park,  Calif. 
T.  Nash,  and  T.  G.  Theodore, 
conomic  Geology,  Vol  66,  No  3,  p  385-399,  May 
971. 7  fig,  1  tab,  42  ref. 

descriptors:      'Mineralogy,      'Thermal     water, 
Geochemistry,   'Copper,   'Mineral  water.   Hot 
■rings.    Brines,    Heat    flow.    Hydrodynamics, 
Geology,  Water  temperature.  Salinity. 
lenlifiers:  'Copper  Canyon  (Nev). 

he  large,  low-grade  copper  and  gold  deposit  at 
opper  Canyon,  Lander  County,  Nevada,  formed 
i  the  contact  metasomatic  environment  adjacent 
>  a  shallow  Tertiary  intrusion.  Vein  and  dis- 
i  :minated  chalcopy  ri  te-pyri  te-py  rrhoti  te-ar- 

:nopyrite  mineralization,  with  lesser  amounts  of 
old,  galena,  sphalerite,  marcasite,  and  siderite 
ccur  in  the  Upper  Cambrian  Harmony  and  Mid- 
le  Pennsylvanian  Battle  Formations.  Studies  of 
uid  inclusions  in  stages  of  vein  quartz  and  in 
:aled  fractures  through  quartz  phenocrysts  and 
ebbles  reveal  the  presence  of  very  saline,  some- 
mes  C02-rich  fluids  in  the  early  and  middle 
ages  of  mineralization.  Ore  fluid  salinites  during 
'  ie  base  metal  mineralization  were  approximately 
J  wt  percent,  and  temperatures  were  near  375  deg 
•  Circulation  of  this  hot  brine  was  apparently 
:stricted  to  an  elongate  highly  fractured  zone 
(ithin  3,000  feet  laterally  of  the  intrusive.  Later 
|  uids  in  this  central  zone  were  somewhat  cooler, 
I car  300  deg  C,  and  had  significantly  lower  salini- 


ties in  the  range  12  to  1.2  wt  percent.  Smaller  lode 
deposits  approximately  1  to  5  miles  from  the  intru- 
sion appear  to  have  formed  from  low  to  moderate 
salinity  fluids  at  temperatures  generally  in  the 
range  250  to  335  deg  C.  (Woodard-USGS) 
W72-06478 


CARBONATE      PRODUCTION      BY      CORAL 
REEFS, 

Hawaii  Univ.,  Honolulu.  Dept.  of  Oceanography; 
and  Hawaii  Inst,  of  Geophysics,  Honolulu. 
For  primary  bibliographic  entry  see  Field  02J. 
W72-06483 


HYDROGRAPHIC  OBSERVATIONS  IN  TAMPA 
BAY  AND  THE  ADJACENT  GULF  OF  MEXICO- 
-1968, 

National  Marine  Fisheries  Service,  St.  Petersburg 

Beach,  Fla.  Biological  Lab. 

For  primary  bibliographic  entry  see  Field  02L. 

W72-06486 


PROCEDURES  FOR  TRACE  ANALYSIS  OF 
DISSOLVED  INORGANIC  AND  ORGANIC 
CONSTITUENTS  IN  WATER, 

Army  Medical  Research  and  Nutrition  Lab., 
Denver,  Colo. 

D.  Christian,  E.  Matkovich,  and  W.  Schertz. 
Available  from  National  Technical  Information 
Service  as  PB-207  867,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Research  Report  42,  1971,  57  p,  2 
fig,  16  tab,  81  ref.  OWRR  A-013-KY  (1). 

Descriptors:  'Spectroscopy,  'Analytical 

techniques,  'Chemical  analysis,  'Solvent  extrac- 
tions, 'Chelation,  'Volimetric  analysis,  'Salts, 
Cobalt,  Aqueous  solutions. 

Identifiers:  'Acetone,  'Chelate  stability,  Atomic 
absorption  spectroscopy,  Flame  emission  spec- 
troscopy. Nitrous  oxide  acetylene  flame,  Concen- 
trated salts,  Acid-base  titrations,  Nonaqueous 
titrations,  Coulometric  titrations. 

A  study  of  different  solvent  systems  for  the 
atomic  absorption  determination  of  cobalt 
revealed  that  acetone  results  in  best  sensitivity. 
Acetone  is  the  solvent  of  choice  for  the  sensitive 
measurement  of  several  metals.  Hence,  methods 
were  investigated  for  the  separation  of  acetone 
from  water  by  salting  out  so  that  possible  solvent 
extraction  of  metal  chelates  into  this  solvent  could 
be  performed.  About  two-thirds  saturated  calcium 
chloride  was  the  best  system  for  salting  out 
acetone.  It  is  a  neutral  salt  and  weakly  complexing 
salt,  resulting  in  minimum  interference  in  solvent 
extractions.  Solvent  extraction  of  several  elements 
as  dithizone  or  APDC  chelates  into  acetone  was 
successful.  A  new  anodic  stripping  voltammetric 
method  was  developed  for  stability  studies  of  the 
poorly  characterised  APDC  chelates.  The  method 
allows  the  study  of  highly  insoluble  chelates.  Over 
sixty  elements  were  successfully  measured  by 
flame  emission  spectroscopy  using  the  nitrous 
oxide-acetylene  flame.  Optimum  instrumental  and 
flame  parameters  and  detection  limits  for  each  ele- 
ment were  determined.  High  concentrations  of 
neutral  salts  enhance  titration  curve  breaks  of 
weak  bases  titrated  in  either  aqueous  or  nonaque- 
ous solutions.  This  allowed  the  coulometric  titra- 
tion of  microequivalent  quantities  of  bases  with 
Kb  values  as  small  as  4  x  10-12.  Volumetric  titra- 
tion of  bases  with  Kb  values  of  10-14  was  possible 
in  nonaqueous  solvents. 
W72-06525 


EXPERIMENTAL  STUDIES  ON  PAPER  AND 
THIN-LAYER  CHROMATOGRAPHIC  SEPARA- 
TION AND  IDENTIFICATION  OF 
CHLORPHENOLS  IN  WATERS,  (IN  GERMAN), 

Martin     Luther-Universitaet,     Halle-Wittenberg 

(East  Germany).  Hygiene  Institut. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-06538 


WATER  CYCLE— Field  02 
Chemical  Processes — Group  2K 


INTERPRETATION  OF  DATA  ON  CONTENT 
OF  CERTAIN  TRACE  ELEMENTS  IN  LAKE 
WATERS  FOR  PROSPECTING  IN 

SOUTHEASTERN  TRANSBAIKAL  (OB  IN- 
TERPRETATSH  DANNYKH  PO  SODERZ- 
HANTYU  NEKOTORYKH  MJXROELEMENTOV 
V  OZERNYKH  VODAKH  V  POISKOVYKH  TSE- 
LYAKH  (NA  P  RJMERE  YU- 

GOVOSTOCHNOGO  ZABAYKAL'YA)), 
Moscow  State  Univ.  (USSR). 
For  primary  bibliographic  entry  see  Field  02H. 
W72-06551 


TRACE-ELEMENT  BALANCE  IN  THE  OTKAZ- 
NENSKOYE  RESERVOIR  (BALANS 

MDCROELEMENTOV      V      OTKAZNENSKOM 
VODOKHRANJLISHCHE), 

Gidrokhimicheskii       Institut,        Novocherkassk 

(USSR). 

For  primary  bibliographic  entry  see  Field  02H. 

W72-06552 


PHOTOCOLORIMETRIC        DETERMINATION 
OF      CALCIUM      IN      NATURAL      WATERS 
(FOTOKOLORIMETRICHESKOYE 
OPREDELENTYE  KAL'TSTYA  V  PRJRODNYKH 
VODAKH), 

Irkutskii  Gosudarst vennyi  Universtet  (USSR). 
E.  A.  Morgen,  N.  A.  Vlasov,  and  Ye.  A.  Filippova. 
In:  Khimicheskiy  sostav  atmosfernykh  osadkov  i 
poverkhnostnykh  vod.  Metody  khimicheskogo 
analiza  prirodnykh  vod;  Gidrokhimicheskiye 
Materialy,  Vol  56, 1971 .  p  56-60, 2  fig,  3  tab,  4  ref. 

Descriptors:  'Water  chemistry,  'Water  analysis, 
•Colorimetry,  'Analytical  techniques,  'Calcium, 
Inorganic  compounds,  Salts,  Alkali  metals, 
Mathematical  studies,  Statistical  methods. 
Identifiers:  'USSR,  'Photocolorimetry,  'Natural 
waters,  Bromine,  Iodine,  Reagents. 

Techniques  were  developed  for  a  standard 
photocolorimetric  determination  of  small  concen- 
trations of  calcium  in  natural  waters  using  the  ar- 
senazo  I  reagent  and  for  a  modified  method  to 
determine  comparatively  large  concentrations  of 
this  element  in  the  waters.  The  standard  method 
makes  it  possible  to  determine  calcium  in  water 
samples  in  amounts  ranging  from  5  to  50  micro- 
grams and  the  modified  method,  in  amounts  rang- 
ing from  50  to  450  micrograms.  Concentrations  of 
any  amounts  of  C03,  S04,  HC03,  CI,  Br,  I,  K, 
Na,  and  1 2- multiple  amounts  of  Fe  (II  and  III)  and 
5-multiple  amounts  of  Mg  do  not  interfere  with  the 
determination.  Depending  upon  calcium  content, 
the  accuracy  and  reproducibility  of  analysis  are 
3.8%-11.6%  and  1.9%-9.7%,  respectively,  for  the 
standard  method  and  5.6%-16.4%  and  0.86%-5.6% 
for  the  modified  method.  Accuracy  and  reproduci- 
bility of  the  techniques  proposed  and  determined 
by  mathematical  statistics  make  it  possible  to  re- 
liably determine  varying  concentrations  of  calcium 
in  natural  waters.  (Josefson-USGS) 
W72-06553 


PRESERVATION  OF  WATER  SAMPLES  CON- 
TAINING SULFUR  COMPOUNDS  (KONSER- 
VntOVANTYE  PROB  VODY,  SODERZ- 
HASHCHJKH  SO YEDINENIY A  SERY), 
Gidrokhimicheskii  Institut,  Novocherkassk 
(USSR). 

M.  N.  Lazareva,  and  L.  I.  Nomikos. 
In:  Khimicheskiy  sostav  atmosfernykh  osadkov  i 
poverkhnostnykh    vod.    Metody    khimicheskogo 
analiza     prirodnykh     vod;     Gidrokhimicheskiye 
Materialy,  Vol  56, 1971 .  p  61-65, 4  fig,  1  tab,  8  ref. 

Descriptors:  'Water  chemistry,  'Water  analysis, 
'Chemical  analysis,  'Analytical  techniques,  'Sul- 
fur compounds,  Sulfides,  Hydrogen  sulfide.  Salts, 
Heavy  metals,  Chemical  precipitation.  Reduction 
(Chemical),  Aqueous  solutions,  Sampling. 
Identifiers:  'USSR,  'Water  samples,  Zinc,  Lead, 
Cadmium,  Mercury,  Merc ap tan. 
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Field  02— WATER  CYCLE 
Group  2K — Chemical  Processes 


A  method  is  proposed  for  preserving  the  combina- 
tion of  methyl  sulfide  compounds  and  hydrogen 
sulfide  in  solution.  HgC12,  Pb  (CH3C00)  2  and  a 
CdC03  suspension  may  be  used  as  preservatives  of 
methyl  mercaptan  and  HgC12  as  a  preservative  of 
dimethyl  disulfide  and  dimethyl  sulfide.  Dimethyl 
disulfide  in  interaction  with  a  HgC12  solution  is 
totally  reduced  to  methyl  mercaptan  after  15-20 
days  and  must  be  precipitated  from  the  preserved 
samples  in  the  presence  of  zinc  dust.  The  com- 
pounds examined  are  preserved  in  two  parallel 
water  samples.  One  sample  is  preserved  in  a 
HgC12  colution  and  the  other  in  a  CdC03  solution. 
Dimethyl  sulfide,  hydrogen  sulfide,  methyl  mer- 
captan, and  dimethyl  disulfide  were  determined  in 
the  first  sample  and  methyl  mercaptan  in  the 
second.  (Josefson-USGS) 
W72-06554 


INFLUENCE  OF  SOIL  COVER  ON  CONTENT 
OF  ORGANIC  AND  BIOGENOUS  SUBSTANCES 
IN  NATURAL  WATERS  (O  VLrYANH 
POCHVENNOGO  POKROVA  NA  SODERZ- 
HANIYE  ORGANICHESKIKH  I  BIOGENNYKH 
VESHCHESTV  V  PRIRODNYKH  VODAKH), 
Gidrokhimicheskii  Institut,  Novocherkassk 
(USSR). 

For  primary  bibliographic  entry  see  Field  02H. 
W72-06555 


SOME  ASPECTS  OF  THE  PRESENT  STATUS 
OF  ANALYSIS  OF  ORGANIC  MATTER  IN 
NATURAL  WATERS  (NEKOTORYYE  ASPEK- 
TY  SOVREMENNOGO  IZUCHENIYA  OR- 
GANICHESKOGO  VESHCHESTVA  PRIROD- 
NYKH VOD), 

Akademiya  Nauk  SSSR,  Moscow.  Institut  Biologii 
Vnutrennykh  Vod. 

For  primary  bibliographic  entry  see  Field  05A. 
W72-06556 


USE  OF  THIN-LAYER  CHROMATOGRAPHY 
TO  IDENTIFY  AMINO  ACIDS  IN  NATURAL 
WATER  (PRIMENENIYE  TONKOSLOYNOY 
KHROMATOGRAFII  DLYA  IDENTIFIKATSH 
AMINOKISLOT  V  PRIRODNOY  VODE), 
Nauchno-Issledovatelskii  Institut  Kurortologii  i 
Fizioterapii,  Sverdlovsk  (USSR). 
V.  I.  Maurer. 

In:  Khimicheskiy  sostav  atmosfernykh  osadkov  i 
poverkhnostnykh  vod.  Melody  khimicheskogo 
analiza  prirodnykh  vod;  Gidrokhimicheskiye 
Materialy,  Vol.  56,  1971.  p  84-90,  5  fig,  3  tab,  11 
ref. 

Descriptors:  *Water  chemistry,  'Chemical  analy- 
sis, 'Chromatography,  'Analytical  techniques, 
'Amino  acids.  Organic  matter.  Humus,  Humic 
acids,  Fulvic  acids,  Biochemistry,  Chemical 
precipitation.  Hydrolysis,  Solvents,  Mineral 
water,  Springs. 

Identifiers:  'USSR,  'Sverdlovsk  Oblast,  'Natural 
waters,  Chromatograms,  Hydrolyzates, 

Mineralization. 

The  amino  acids  alanine,  histidine,  cysteine,  and 
aspartic  acid  were  identified  by  ascending  paper 
chromatography  in  hyrolyzates  of  humic  sub- 
stances in  mineral  water  of  the  Obukhovskiy 
spring  (Sverdlovsk  Oblast).  Selected  conditions 
for  separation  of  a  standard  mixture  of  1 1  amino 
acids  by  thin-layer  chromatography  on  Silufol 
plates  made  it  possible  to  detect  the  following 
amino  acids  in  hydrolyzates  of  the  humic  sub- 
stances: lysine,  arginine,  glycine,  valine,  leucine, 
aspartic  and  glutamic  acids,  and  methionine, 
which  was  the  predominant  amino  acid.  Humic 
substances  of  the  mineral  water  are  similar  in 
amino-acid  composition  to  humic  substances  of 
peat,  soils,  and  surface  waters.  Almost  all  ir- 
replaceable amino  acids,  including  those  of  the 
lysine  group,  are  found  in  hydrolyzates  of  humic 
substances  of  this  water.  In  organic-matter  com- 
position and  therapeutic  value,  mineral  water  of 
the  Obukhovskiy  spring  resembles  the  'Naftusya' 
waters  of  the  Truskavets  health  resort.  (Josefson- 
USGS) 


W72-06557 


COMPLEX  COMPOUNDS  OF  HEAVY  METALS 

WITH  AMINO  ACDDS  IN  NATURAL  WATERS 

(KOMPLEKSNYYE  SOYEDINENIYA  TYAZHE- 

LYKH     METALLOV     S     AMINOKISLOTAMI, 

VSTRECHAYUSHCHIMISYA  V   PRIRODNYKH 

VODAKH), 

Gidrokhimicheskii        Institut,        Novocherkassk 

(USSR). 

For  primary  bibliographic  entry  see  Field  05A. 

W72-06558 


PHOTOCHEMICAL  METHOD  OF  DETERMIN- 
ING ORGANIC  CARBON  (FOTOK- 
H1MICHESKIY  METOD  OPREDELENTYA  OR- 
GANICHESKOGO  UGLERODA), 

Gidrokhimicheskii        Institut,        Novocherkassk 

(USSR). 

For  primary  bibliographic  entry  see  Field  05A. 

W72-06559 


BIBLIOGRAPHY  OF  SOVIET  LITERATURE  ON 
WATER  CHEMISTRY  PUBLISHED  IN 
VOLUMES  31-45  OF  THE  'HYDROCHEMICAL 
MATERIALS'  FOR  THE  PERIOD  1961-68  (U- 
KAZATEL'  STATEY,  POMESHCHENNYKH  V 
GIDROKHIMICHESKIKH  MATERIALAKH,' 
TOMA  31-45  (1961-1968  GG.)) . 
Gidrokhimicheskii  Institut,  Novocherkassk 
(USSR). 

In:  Khimicheskiy  sostav  atmosfernykh  osadkov  i 
poverkhnostnykh  vod.  Metody  khimicheskogo 
analiza  prirodnykh  vod;  Gidrokhimicheskiye 
Materialy,  Vol  56,  p  121-161,  1971. 

Descriptors:  'Bibliographies,  "Publications, 
•Water  chemistry,  'Water  analysis,  'Chemical 
analysis.  Surface  waters.  Meteoric  water.  Saline 
water,  Brines,  Groundwater,  Organic  matter. 
Sedimentation,  Soils,  Waste  water  (Pollution), 
Water  pollution,  Pollution  abatement.  Methodolo- 
gy, Analytical  techniques.  Test  procedures.  In- 
strumentation. 

Identifiers:  'USSR,  'Natural  waters,  'Biogenous 
substances. 

This  list  of  Soviet  publications  on  water  chemistry 
is  a  continuation  of  an  earlier  compilation  of 
papers  included  in  volumes  1-30  of  the 
Hydrochemical  Materials  and  published  in  volume 
39  of  the  same  series.  The  list  contains  references 
to  385  papers  published  in  volumes  31-45  of  the 
Hydrochemical  Materials  for  the  period  1961-68 
and  is  arranged  by  author  and  subject  index.  For 
maximum  reader  convenience,  references  are 
listed  under  4  main  headings  that  indicate  the  sub- 
ject of  the  reference  as  it  is  related  to  water 
chemistry:  (I)  General;  (U)  Natural  waters,  saline 
waters  and  brines;  (HI)  Muds,  bottom  sediments 
and  soils;  and  (IV)  Applied  hydrochemistry. 
(Josefson-USGS) 
W72-06560 


STUDY  OF  MICELLAR  FORMATION  BY 
NATURALLY  OCCURRING  UPIDS  AND  THE 
PROPERTDES  OF  RECONSTRUCTED  LIPID 
MEMBRANES, 

Albert  Einstein  Coll.  of  Medicine,  Bronx,  N.Y. 
For  primary  bibliographic  entry  see  Field  03  A. 
W72-06562 


THE  MOVEMENT  OF  RADIOACTIVE  SODIUM 
AND  RUTHENIUM  THROUGH  A  SIMULATED 
AQUIFER, 

Georgia  Inst,  of  Tech.,  Atlanta. 

For  primary  bibliographic  entry  see  Field  02F. 

W72-06571 


SOIL  PREPARATION  AND  SAMPLE* 
TECHNIQUES  FOR  STUDYING  ION  MOVl 
MENT, 

Tennessee  Valley  Authority,  Muscle  Shoals,  AI 

Soils  and  Fertilizer  Research  Branch;  and  Tenne 

see  Valley  Authority,  Muscle  Shoals,  Ala.  Div.  < 

Agricultural  Development. 

For  primary  bibliographic  entry  see  Field  02G. 

W72-06576 

2L.  Estuaries 


EVOLUTION  OF  SAND  WAVE  SPECTRA, 

Iowa  Univ.,  Iowa  City.  Dept.  of  Mechanics  ar 

Hydraulics. 

For  primary  bibliographic  entry  see  Field  02J. 

W72-05885 


VERTICAL  PACKING  OF  FLAT  STONES, 

Centre  de  Recherche  Forestiere  des  Laurentide 

Quebec. 

J.  -C.  Dionne. 

Canadian  Journal  of  Earth  Sciences,  Vol  8,  No  1 

p  1585-1591,  December  1971.  4  fig,  1  tab,  17  ref. 

Descriptors:  'Sedimentary  structures,  'Beache 
•Surf,  Particle  shape,  Sediments,  Sedimentatia 
Gravels,  Waves  (Water). 
Identifiers:  Beach  pepples. 

Pavements  of  flat  stones  vertically  packed  on  ed| 
occur  on  platforms  cut  in  slates  and  shales  aloi 
the  shores  of  the  St.  Lawrence  Estuary  and  Lai 
Saint-Jean  (Quebec).  Large  surfaces  of  the  n> 
platforms  are  covered  with  flat  stones.  whi< 
stand  nearly  vertically  and  are  tightly  packed  ai 
interlocked.  Stones  are  irregularly  arranged  < 
radially  and  concentrically  grouped  around  sever 
centers  or  boulders.  This  unusual  disposition  ai 
arrangement  of  flat  stones  is  caused  by  wave  a 
tion.  Vertical  flat-stone  packings,  when  preserve 
are  good  indicators  of  a  shore  environment .  mec 
um  to  large  packings  are  found  on  marine  and  lari 
lake  shores,  small  packings  characterize  tl 
shores  of  small  lakes,  ponds,  and  rivers  (Knap 
USGS) 
W72-05887 


DISTRIBUTION  OF  SALINITY  IN  AN  ESTUi 
RY, 

Tokyo  Univ.  of  Education  (Japan).  Geological  ai 

Mineralogical  Inst. 

A.  Hara. 

Toyko  Kyoiku  Daigaku  Science  Reports.  Sectic 

C,  Geography,  Geology  and  Mineralogy.  Vol  1 

Nos  101-102,  p  277-352,  March  25,  1971.  30  fig, 

tab,  15  ref. 

Descriptors:  'Estuaries,  'Salinity,  'Distribute 
patterns,  'Saline  water-freshwater  interface 
Foreign  waters.  Data  collections.  Chemical  anal 
sis.  Tides,  Runoff,  Forecasting,  Equations.  Cha 
nel  morphology. 
Identifiers:  'Naka  River  (Japan). 

Salinity  distributions  in  estuaries  of  Japan  we 
studied  in  order  to  find  the  formula  which  o 
closely  approximate  the  salinity  distribution  in  i 
estuary  experimentally.  The  equations  which  e 
press  the  longitudinal  and  the  vertical  distnbutk 
of  salinity  were  obtained  from  the  observed  data 
the  Naka  River.  Investigations  were  made  in  tl 
Tone  River,  the  Chikugo  River,  and  Yoneshu 
River  by  using  published  data,  in  order  to  compa 
the  results  obtained  in  the  Naka  River.  These  cor 
parisons  showed  good  correlations.  (Woodar 
USGS) 
W72-05888 


ENGINEERING  PROPERTIES  OF  SUBMARR 
CLAYS  FROM  THE  PACOTC, 

San  Diego  State  Coll.,  Calif.  School  of  Enginee 

ing. 

For  primary  bibliographic  entrv  see  Field  02J. 

W72-05890 
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,1ERCURY    PATHWAYS    IN    A    RIVER    AND 
JSTL'ARY, 

Jedford  Inst.,  Dartmouth  (Nova  Scotia).  Atlantic 

}eoscience  Center. 

:or  primary  bibliographic  entry  see  Field  05B. 

V72-059O2 


HE  SAN  FRANCISCO  BAY  EXPERIENCE, 

•an  Francisco  Bay  Conservation  and  Develop- 

lent  Commission,  Calif. 

L  J.  Schoop. 

d:  Coastal  Zone  Resource  Management,  Praeger 

■ublishers,  1971.  Chapter  1 ,  p  3-19. 

)escriptors:  Coasts,  'Planning,  *Long-term 
lanning,  'Decision  making.  Model  studies, 
lanagement.  Systems  analysis.  Environment, 
Resources. 

dentifiers:  *San  Francisco  Bay  Conservation  and 
tevelopment  Commission,  'Public  involvement, 
'oastal  resource  management,  Management 
ystem.  Policy  making. 

he  San  Francisco  Bay  Conservation  and 
►evelopment  Commission  is  discussed  as  a 
'orkable  model  of  a  management  system.  The  fol- 
>wing  features  of  the  Commission  would  be  of 
alue  in  another  model:  (1)  its  large,  varied  com- 
osition,  which  represents  many  interests  but  is 
ominated  by  no  special  interests,  (2)  its  police 
ower,  which  includes  control  over  filling  and 
redging  and  some  aspects  of  shoreline  develop- 
lent,  (3)  its  geographic  area  of  jurisdiction,  which 
i  large  enough  to  cover  most  issues  of  a  regional 
cale  but  small  enough  so  that  the  public  can  fully 
nderstand  and  support  it,  and  (4)  its  concern  for 
urturing  and  keeping  extensive  public  support 
nd  understanding  as  a  necessary  foundation  for 
olitical  support  --  by  breaking  issues  into  un- 
erstandable  portions,  dealing  with  them  openly  in 
le  clearest  possible  language,  and  always  aiming 
t  keeping  the  public  informed  and  concerned.  The 
lost  important  realization  of  planners  involved 
'ith  coastal  resource  management  has  been  that 
othing  can  presently  be  accomplished  without 
trong  public  support.  The  immediate  task  is  to 
top  specific  destructive  actions,  while  the  long- 
:rm  effect  must  concentrate  on  changing  the 
alues  of  American  society  which  are  still  intent 
pon  obliterating  the  natural  environment  in  the 
ame  of  economic  growth.  These  efforts  demand 
onlinuing  public  involvement  in,  and  understand- 
igof  the  environment.  (Strachan-Chicago) 
/72-05927 


COLOGICAL  CONSIDERATIONS, 

lorth  Carolina  State  Univ.,  Raleigh. 

..W.Cooper. 

r.  Coastal  Zone  Resource  Management,  Praeger 

ublishers,  1971 .  Chapter  7,  p  1 27-140.  8  ref. 

'escriptors:  'Coasts,  'Ecology,  'Environment, 
Planning.  'Management,  'Resources, 

conomics.  Political  aspects,  Legal  aspects,  So- 
ial aspects,  Constraints,  Priorities, 
lentifiers:  'Coastal  resource  management,  *Pol- 
y  making.  Ecological  reasoning. 

oastal  resource  management  planning  has  first 
ansidered  the  economic  point  of  view,  second  the 
olitical  aspects  of  such  planning,  third  the  legal 
nplications  of  the  plan,  and  only  last  the  ecology 
f  the  Coastal  Zone.  Such  planning  represents  a 
:versal  of  society's  priorities.  Any  system  of 
lanagement  devised  for  the  Coastal  Zone  must 
rst  consider  the  ecological  processes  occurring  in 
ie  zone.  These  basic  natural  forces  and  processes 
Jrm  the  constraints  within  which  a  management 
ystem  must  be  developed.  If  development  occurs 
ulside  these  constraints  or  fails  to  recognize  their 
nplications,  the  development  will  fail.  Certainly 
ny  management  system  will  have  to  take  into  ac- 
ount  political  and  social  constraints  as  well,  but 
oncessions  must  be  made  in  favor  of  natural 
rocesses,  and  not  in  favor  of  man-oriented 
rocesses.  Whatever  management  system  ulti- 
lately  evolves  for  the  Coastal  Zone,  it  will  con- 
un  elements  of  man  and  nature,  natural  ecologi- 


cal systems,  and  man's  social  systems.  If  planning 
does  not  involve  ecological  reasoning,  then  the  en- 
vironmental crisis  of  the  Coastal  Zone  will  not  be 
solved.  (Strachan-Chicago) 
W72-05928 


RADIOCHEMICAL  DETERMINATION  OF  PLU- 
TONIUM EN  SEA  WATER,  SEDIMENTS  AND 
MARINE  ORGANISMS, 

Woods  Hole  Oceanographic  Institution,  Mass. 
For  primary  bibliographic  entry  see  Field  05A. 
W72-05965 


SALTWATER  INTRUSION  INTO  AQUIFERS, 

Los  Angeles  County  Flood  Control  District,  Calif. 
For  primary  bibliographic  entry  see  Field  04B. 
W72-06001 


THE  ROLE  OF  BENTHIC  PLANTS  IN  A  FER- 
TILIZED ESTUARY, 

Harvard  Univ.,  Cambridge,  Mass.  Lab.  of  Applied 

Microbiology. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-06046 


THE  ZOOPLANKTON  OF  FRESH  AND 
BRACKISH  WATERS  OF  THE  CAPE  THOMP- 
SON AREA,  NORTHERN  ALASKA, 

Arizona  Cooperative  Fishery  Unit,  Tucson. 

Jerry  C.  Tash. 

Hydrobiologia.  38  (1):  93-121.  1971.  Illus.  Maps. 

German  summary. 

Identifiers:    Alaska,    Brackish,   Cape-Thompson, 

Cyclops-Magnus,  Cyclops-Scutifer,  Daphnia-Mid- 

dendorffiana,    Diaptomus-  Arcticus ,    Diaptomus- 

Pribilofensis,        Eurytemora-Canadensis,        Eu- 

rytemora-Gracilicauda,    Fresh,    Heterocope-Sep- 

tentrionalis,       Holopedium-Gibberum,       Limno- 

calanus-Johanseni,  Northern,  Plankton. 

A  survey  was  made  of  the  occurrence  of  zooplank- 
ton  in  fresh  and  brackish  waters  at  Cape  Thomp- 
son, Alaska  between  June  28,  1960  and  Aug.  7, 
1971.  Fourteen  spp.  of  Cladocera  and  38  spp.  of 
Copepoda  (13  Calanoida,  11  Cyclopoida  and  14 
Harpacticoida)  were  distinguished  in  collections 
from  10  lakes,  8  lagoons,  and  111  pools.  Males  of 
Daphnia  middendorffiana  are  illustrated  and  their 
geographical  significance  discussed.  Cyclops  scu- 
tifer  had  the  only  hibernal  developmental  cycle;  all 
others  had  developmental  cycles  during  early 
summer  or  throughout  the  summer  and  fall.  Rela- 
tively complete  seasonal  developmental  cycles  are 
presented  for  Holopedium  gibberum,  Daphnia 
middendorffiana,  Heterocope  septentrionalis,  Eu- 
rytemora  canadensis,  E.  gracilicauda,  Limno- 
calanus  johanseni,  Diaptomus  pribilofensis,  D. 
arcticus,  Cyclops  scutifer,  and  C.  magnus.— Copy- 
right 1971 ,  Biological  Abstracts,  Inc. 
W72-06131 


DISTRIBUTION  OF  KARST  FORMS  IN  CON- 
NECTION WITH  GEOMORPHOLOGY  OF  THE 
SOUTHERN  PART  OF  THE  PINAR  DEL  RIO 
PROVINCE  OF  CUBA  (RASPREDELENIYE 
KARSTOVYKH  FORM  V  SVYAZI  S 
OSOBENNOSTYAMI  MORFOSTRUKTUR- 

NOGO    PLANA    TERRITORH    (NA    PRIMERE 
KUBY  ,  YUG  PROVINTSU  PINAR-DEL'-RIO)), 
Moscow      State      Univ.      (USSR).      Chair      of 
Geomorphology. 

For  primary  bibliographic  entry  see  Field  02F. 
W72-06I44 


THE  PRESSURE  OF  FLOATING  ICE-FIELDS 
ON  PILES, 

Technische  Hochschule,  Hanover  (West  Ger- 
many). Franzius-Institut  fuer  Grund-  und  Wasser- 
bau. 

For  primary  bibliographic  entry  see  Field  08B. 
W72-06154 


WATER  CYCLE— Field  02 
Estuaries — Group  2L 


DETERIORATION     AND     RESTORATION     OF 
COASTAL  WETLANDS, 

Louisiana  State  Univ.,  Baton  Rouge.  Coastal  Stu- 
dies Inst. 

S.  M.  Gagliano,  H.  J.  Kwon,  and  J.  L.  van  Beek. 
In:  Proceedings  of  the  Twelfth  Coastal  Engineer- 
ing Conference,  September  13-18,  1970,  Washing- 
ton, DC,  Volume,  3;  American  Society  of  Civil 
Engineers,  New  York,  NY,  p  1767-1781,  1970.  8 
fig,  18  ref.  Army  Corps  of  Engs  Contract  DACW 
29-69-C-0092. 

Descriptors:  'Mississippi  River,  'Sedimentation, 
'Deltas,  'Estuaries,  'Saline  water  intrusion,  Ero- 
sion, Sediment  transport,  Water  management  (Ap- 
plied), Wetlands,  Coastal  engineering. 
Identifiers:  Mississippi  delta. 

Coastal  Louisiana  wetlands  are  a  product  of  Mis- 
sissippi River  delta  building.  The  building  process 
was  a  gradual  one,  for  riverine  and  marine 
processes  were  very  nearlh  balanced.  In  modern 
times  man's  use  of  the  area  (flood  control,  naviga- 
tion improvement,  exploitation  of  petroleum  and 
other  minerals,  road  building,  and  others),  has 
seriously  altered  the  natural  balance.  As  a  result, 
overbank  flooding  has  been  virtually  eliminated 
and  river  flow  is  confined  to  channels  discharging 
into  the  outer  shelf  area.  Most  transported  sedi- 
ment is  now  deposited  in  the  deep  Gulf  of  Mexico 
or  along  the  continental  shelf.  Saltwater  en- 
croachment in  the  delatic  estuaries  has  been  detri- 
mental to  fauna  and  flora.  Even  though  considera- 
ble sediment  deposition  has  resulted  from  the 
historic  Atchafalaya  River  diversion  and  growth  of 
subdeltas,  comparative  map  studies  indicate  a  net 
land  loss  rate  of  16.5  5%  miles/year  during  the  last 
25  to  30  years.  A  dynamic  management  plan  is 
proposed.  Controlled  flow  into  estuaries  will 
reduce  salinity  encroachment  and  supply  badly 
needed  nutrients.  Natural  subdeltas  are  amenable 
to  environmental  management;  salinities  and  sedi- 
ment deposition  may  be  manipulated  to  enhance 
desired  conditions.  (See  also  W72-03078  thru  W72- 
031 14,  W72-03572  thru  W72-03607,  and  W72-06151 
thru  W72-06187)  (Knapp-USGS) 
W72-06161 


RESEARCH  FOR  THE  COASTAL  AREA  OF 
THE  DELTA  REGION  OF  THE  NETHER- 
LANDS, 

Delta  Project,  The  Hague  (Netherlands).  Hydrau- 
lics Dept. 
J.  J.  Dronkers. 

In:  Proceedings  of  the  Twelfth  Coastal  Engineer- 
ing Conference,  September  13-18,  1970,  Washing- 
ton, DC,  Volume  3;  American  Society  of  Civil  En- 
gineers, New  York,  NY,  p  1783-1801,  1970.  7  fig, 
18  ref. 

Descriptors:    'Coastal   engineering,    'Sedimenta- 
tion, 'Coasts,  Deltas,  Estuaries,  Beaches,  Waves 
(Water),    Sediment    transport,    Geomorphology, 
Land  forming. 
Identifiers:  Europoort  (Netherlands). 

Closing  of  the  various  sea-arms  in  the  Deltaplan, 
the  building  of  sluices,  and  the  construction  of  Eu- 
roport  Harbour  will  cause  great  changes  in  the 
hydraulic  and  morphologic  situations  along  the 
southwestern  part  of  the  Netherlands.  Model  stu- 
dies were  made  of  the  conditions  of  beaches  and 
dunes,  discharge  of  the  sluices,  and  navigation. 
The  length  scales  are  1 :640  in  the  horizontal  plane, 
and  1:64  in  the  vertical.  Net-sand  transport  was 
estimated  by  study  of  the  changes  in  the  shape  of 
the  bottom,  as  obtained  from  periodically  repeated 
soundings,  combined  with  knowledge  of  tidal  cur- 
rents and  wave  action.  The  results  of  the 
soundings  also  give  information  for  the  estimation 
of  changes  of  bottom  morphology.  Along  the  Delta 
coast  the  soundings  are  repeated  every  three 
months,  or  at  shorter  intervals  in  regions  where 
sand  movement  is  considerable.  (See  also  W72- 
03078  thru  W72-03114,  W72-03572  thru  W72- 
03607,  and  W72-06151  thru  W72-06187)  (Knapp- 
USGS) 
W72-06162 
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NATURAL  FLUSHING  ABILITY  IN  TIDAL  IN- 
LETS, 

Laboratorio  National  de  Engenharia  Civil,  Lisbon 
(Portugal). 
I.  B.  Mota  Oliveira. 

In:  Proceedings  of  the  Twelfth  Coastal  Engineer- 
ing Conference,  September  13-18,  1970,  Washing- 
ton, DC,  Volume  3;  American  Society  of  Civil  En- 
gineers, New  York,  NY,  p  1827-1845,  1970.  12  fig, 
3ref. 

Descriptors:     *Inlets     (Waterways),     *Sediment 
transport,  *Tides,  •Currents  (Water),  Scour,  Bed 
load,  Velocity,  Slopes,  Waves  (Water),  Seiches. 
Identifiers:  Tidal  inlets. 

Variation  of  natural  flushing  ability  of  tidal  inlets 
with  the  degree  of  shoaling  was  studied,  assuming 
that  water-level  fluctuations  in  the  lagoon  are 
uniform.  Natural  flushing  ability  is  proportional  to 
the  bed-load  capacity  of  tidal  currents  and  this 
capacity  can  be  characterized  both  by  the  hydrau- 
lic power  consumed  in  the  connecting  channel  and 
by  the  3rd  or  6th  power  of  the  mean  velocity.  In- 
fluence of  the  slope  of  the  lagoon  banks  and  of  the 
inner  head  losses  was  also  analyzed.  The  slope  of 
the  lagoon  banks  or  the  existence  of  areas  over- 
flowed and  uncovered  during  tidal  cycle  increase 
the  bed-load  capacity  of  the  ebb  currents  as  com- 
pared to  the  flood  ones,  and  thus  improve  the 
natural  flushing  ability  of  the  inlet.  The  existence 
of  head  losses  in  the  lagoon  and  the  effect  of 
propagation  of  the  tidal  wave  decrease  the  tidal 
prism  and  the  integral  bed-load  capacity  of  the 
tidal  currents,  but  improve  the  ebb  capacity  as 
compared  to  that  of  the  flood.  This  has  a  favorable 
influence  on  the  natural  flushing  conditions  of  the 
inlet.  (See  also  W72-03078  thru  W72-031 14,  W72- 
03572  thru  W72-03607,  and  W72-06151  thru  W72- 
06187)  (Knapp-USGS) 
W72-06164 


MATHEMATICAL    MODEL    OF    MIXING    IN 
NEW  HAVEN  HARBOR, 

Disko  (M.)  Associates,  West  Orange,  N.J. 
For  primary  bibliographic  entry  see  Field  05B. 
W72-06165 


FLUSHING  PATTERN  OF  NON-REACTIVE  EF- 
FLUENTS, 

Louisiana   State   Univ.,   Baton   Rouge.   Dept.   of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-06166 


THE  MEASUREMENT  OF  TIDAL  WATER 
TRANSPORT  IN  CHANNELS, 

Institute  TNO  of  Applied  Physics,  Delft  (Nether- 
lands). 
R.  E.  Klein. 

In:  Proceedings  of  the  Twelfth  Coastal  Engineer- 
ing Conference,  September  13-18,  1970,  Washing- 
ton, DC,  Volume  3;  American  Society  of  Civil  En- 
gineers, New  York,  NY,  p  1887-1901 ,  1970.  9  fig,  8 
ref. 

Descriptors:    'Discharge   measurement,    *  Stream 
gages,  *Electrical  studies,  *Electric  currents,  Cur- 
rent meters.  Electric  fields,  Streamflow. 
Identifiers:  'Netherlands. 

Electromagnetic  streamflow  measurement  uses 
the  electric  potential  difference  between  two 
points  in  the  bottom,  near  the  moving  water.  The 
potential  difference  has  a  natural  cause:  the  water, 
an  electric  conductor,  has  an  induced  electric  cur- 
rent because  it  moves  in  the  magnetic  field  of  the 
earth.  The  measurement  is  possible  if  there  is  a 
method  of  eliminating  some  disturbances  and  elec- 
trical background-noise.  Two  such  measuring 
systems  as  applied  in  The  Netherlands  are 
described.  (See  also  W72-03078  thru  W72-03114, 
W72-03572  thru  W72-03607,  and  W72-06151  thru 
W72-061 87)  (Knapp-USGS) 
W72-06167 


WATER  CURRENT  METER  FOR  MEAN  FLOW 
MEASUREMENTS, 

National  Aeronautics  and  Space  Administration, 
Langley  Station,  Va.  Langley  Research  Center. 
For  primary  bibliographic  entry  see  Field  07B. 
W72-06168 


TRAPPING  OF  OUTFALL  CONSTITUENTS  BE- 
HIND SILLS, 

Norges  Tekniske  Hoegskole,  Trondheim.  River 

and  Harbor  Lab. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-06169 


SUSPENDED  LOAD  CALCULATIONS  IN  A 
TIDAL  ESTUARY, 

Manchester  Univ.  (England).  Dept.  of  Civil  En- 
gineering. 
B.  A.  O'Connor. 

In:  Proceedings  of  the  Twelfth  Coastal  Engineer- 
ing Conference,  September  13-18,  1970,  Washing- 
ton, DC,  Volume  3;  American  Society  of  Civil  En- 
gineers, New  York,  NY,  p  1931-1950, 1970. 4  fig,  6 
tab,  16  ref. 

Descriptors:  'Suspended  load,  'Estuaries,  'Dis- 
tribution patterns.  Dispersion,  Sediment  trans- 
port, Mixing,  Tides,  Currents  (Water),  Sands, 
Silts,  Water  circulation,  Saline  water-freshwater 
interfaces. 
Identifiers:  Mersey  Estuary  (England). 

Equations  are  given  to  represent  the  vertical  dis- 
tribution of  sediment  in  a  well  mixed  tidal  estuary. 
The  analysis  uses  the  two  dimensional  longitudinal 
equation  of  motion,  including  the  longitudinal 
salinity  gradient  term.  Equations  are  to  represent  a 
steady  state  sediment  profile.  These  are  similar  to 
the  expression  used  in  unidirectional  flow.  The 
derived  equations  can  be  applied  to  a  real  estuary, 
subject  to  certain  restrictions  on  sediment  size  and 
estuary  type.  An  application  of  the  theoretical 
equations  to  the  Mersey  Estuary  shows  reasonable 
agreement  between  observed  and  predicted  sedi- 
ment quantities  for  medium  and  coarse  sand  parti- 
cles. Agreement  is  worst  for  fine  grained  sedi- 
ments. Much  better  results  can  be  obtained  by 
using  the  non-steady  one  dimensional  sediment 
distribution  equation  in  descrete  steps  throughout 
the  tidal  cycle.  (See  also  W72-03078  thru  W72- 
031 14,  W72-03572  thru  W72-03607,  and  W72-06151 
thru  W72-06187)  (Knapp-USGS) 
W72-06170 


MEASUREMENT  OF  DENSITY  CURRENTS  IN 
AN  IDEALIZED  MODEL, 

Technische  Hochschule,  Hanover  (West  Ger- 
many). Franzius-Institut  fuer  Grund-  und  Wasser- 
bau. 

T.  Stuckrath. 

In:  Proceedings  of  the  Twelfth  Coastal  Engineer- 
ing Conference,  September  13-18,  1970,  Washing- 
ton, DC,  Volume  3;  American  Society  of  Civil  En- 
gineers, New  York,  NY,  p  1979-1993,  1970.  9  fig, 
15  ref. 

Descriptors:  'Diffusion,  'Mixing,  'Estuaries, 
'Turbulence,  'Saline  water-freshwater  interfaces, 
Stratified  flow,  Density  stratification,  Hydraulic 
models.  Model  studies,  Dispersion,  Density  cur- 
rents. 
Identifiers:  Turbulent  diffusion. 

Mixing  of  salt  and  fresh  water  in  estuaries  of  tidal 
rivers  is  related  to  two  major  phenomena:  turbu- 
lent diffusion  and  density  currents.  The  turbulent 
diffusion  can  be  calculated  from  the  horizontal 
and  vertical  salinity  distribution;  the  density  cur- 
rent can  be  determined  from  the  velocity  distribu- 
tion on  the  vertical  axes.  (See  also  W72-O3078  thru 
W72-031 14,  W72-03572  thru  W72-03607,  and  W72- 
06151  thru  W72-06187)  (Knapp-USGS) 
W72-06173 


MODEL   STUDY   OF  TRANSFORMATION  C 
TSUNAMIS  IN  URADO  BAY, 

Kyoto     Univ.     (Japan).     Disaster     Preventfc 

Research  Inst. 

For  primary  bibliographic  entry  see  Field  08B. 

W72-06178 


HEAD     LOSS     AT    TSUNAMI-BREAKWATf 
OPENING, 

Ministry  of  Transport,  Yokosuka  (Japan).  Port  at 

Harbour  Research  Inst. 

For  primary  bibliographic  entry  see  Field  08B. 

W72-06180 


TIDAL  WAVES  IN  SCHEMATIC  ESTUARIES, 

Federal  Inst,  for  Water  Works,  Hamburg  (We 

Germany). 

For  primary  bibliographic  entry  see  Field  08B. 

W72-06181 


DEFORMATION  OF  ROTATIONAL  TOW 
CURRENTS  IN  SHALLOW  COASTAL  WATES 

Strom-und  Hafenbau  Hamburg  (West  German; 
Forschungsgruppe  neuwerk. 
H.  Gohren. 

In  proceedings  of  the  Twelfth  Coastal  Engineen 
Conference,  September  13-18,  1970,  Washingtc 
D  C,  Volume  3;  American  Society  of  Civil  E 
gineers.  New  York,  N  Y,  p2147-2162.  1970.  11  fi 
7  ref. 

Descriptors:    'Currents   (Water),    'Tides,    'Co 
tinental  shelf,  'Estuaries,  Shores,  Tidal  effec 
Waves   (Water),    Surges,    Seiches,    Sediment* 
structures. 
Identifiers:  'North  Sea. 

Along  gently  sloping  coasts  of  seas  having  rots 
tidal  currents,  the  symmetry  of  the  rotary  cum 
is  interrupted  where  the  water  is  shallow.  As 
result,  residual  counter  currents  are  formed.  T 
dynamics  of  such  a  current  system  are  describ 
based  on  current  measurements  in  the  Elbe  Esti 
ry  (southeastern  North  Sea).  The  residual  currei 
of  this  area  result  in  the  movement  of  bottom  se 
ment  and  are  probably  responsible  for  a  series 
similar  appearing  morphologic  features.  (See  al 
W72-03078  thru  W72-031 14,  W72-03572  thru  W 
03607,  and  W72-06151  thru  W72-06187)  (Knai 
USGS) 
W72-06182 


RESONANCE  IN   HARBORS  OF   ARBITRAI 
SHAPE, 

California  Inst,  of  Tech.,  Pasadena.  W.  M.  K« 
Lab.  of  Hydraulics  and  Water  Resources. 
For  primary  bibliographic  entry  see  Field  08B. 
W72-06183 


HARBOR   STUDY    FOR   SAN   NICOLAS   *A 
PERU, 

Blume  (John  A.)  and  Associates,  Engineers,  S 

Francisco,  Calif. 

For  primary  bibliographic  entry  see  Field  08B. 

W72-06185 


TIDAL  MOTION  IN  BAYS, 

Florida  Univ.,  Gainesville.  Dept.  of  Coastal  I 

Oceanographic  Engineering. 

O.  H.  Shemdin,  and  R.  M.  Forney. 

In  Proceedings  of  the  Twelfth  Coastal  Engineer 

Conference,  September  13-18,  1970,  Washing* 

D  C,  Volume  3;  American  Society  of  Civil  1 

gineers.  New  York.  N  Y,  p  2225-2242,  1970.  8 1 

2  tab,  9  ref. 

Descriptors:  Tides,  'Bays,  'Water  level  fluct 
tions.  'Sediment  transport.  Seiches,  Surges,  Sh 
drag.  Fluid  friction.  Roughness  (Hydraulic),  FI 
resistance,  Florida,  Inlets  (Waterways). 
Identifiers:  Boca  Raton  Inlet  (Fla). 
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A  method  is  proposed  to  investigate  periodic  tidal 
motion  in  single  or  multiple  basins  connected  to 
the  ocean  by  an  inlet.  Non-sinusoidal  tidal  motion 
in  the  ocean  and  square  friction  law  in  the  inlet  are 
both  considered.  The  method  is  applied  to  Boca 
Raton  inlet,  Florida.  The  calculated  tidal  elevation 
and  velocity  in  the  inlet  are  found  to  be  in  reasona- 
ble agreement  with  measured  values.  The  bottom 
shear  friction  coefficient  is  defined  in  terms  of 
water  density,  shear  stress,  and  average  velocity 
n  the  inlet.  Net  transport  of  sediment  into  the  bay 
s  predicted.  (See  also  W72-03078  thru  W72-031 14, 
JV72-03572  thru  W72-03607,  and  W72-06151  thru 
SV72-061 87)  (Knapp-USGS) 
SV72-06186 


EFFECT    OF    LONG     PERIOD     WAVES     ON 
9YDROGRAPHIC  SURVEYS, 

Krmy  Engineer  Div.,  South  Pacific,  San  Fran- 
:isco,  Calif.  Coastal  Engineering  Branch. 
For  primary  bibliographic  entry  see  Field  02E 
W72-06187 


UM  ACT  RELATING  TO  THE  BOARD  OF  CON- 
SERVATION; DIRECTING  THE  BOARD  TO 
CONDUCT  AN  ECONOMIC,  ECOLOGICAL, 
VND  BIOLOGICAL  SURVEY  OF  CHOC- 
rAWHATCHEE  BAY  TO  DETERMINE  ITS 
IEST  USE  OR  USES. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-06232 


V1ARINE   TECHNICIAN'S    HANDBOOK    -   OX- 
YGEN ANALYSIS. 

California  Univ.,  San  Diego,  La  Jolla.  Inst,  of 
Marine  Resources. 

For  primary  bibliographic  entry  see  Field  OSA. 
W72-06262 


COBALT  AND  TANTALUM  TRACERS  MEA- 
SURED BY  ACTIVATION  ANALYSIS  IN  SEDI- 
MENT TRANSPORT  STUDIES, 

Inleruniversitair  Reactor  Instituut,  Delft  (Nether- 

ands). 

For  primary  bibliographic  entry  see  Field  02J. 

IV72-06275 


ECONOMIC  EVALUATION  OF  ZONING  AL- 
[ERNATIVES  IN  THE  MANAGEMENT  OF 
ESTUARINE  RESOURCES  IN  SOUTH 
CAROLINA, 

Clemson  Univ.,  S.C.  Water  Resources  Research 

Inst. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-06290 


PRINCIPLES  FOR  LIMITING  THE  INTRODUC- 
riON  OF  RADIOACTIVE  WASTE  INTO  THE 
SEA. 

international    Atomic    Energy    Agency,    Vienna 

Austria).    Div.    of    Health,    Safety    and    Waste 

Management. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-06315 


RADIOECOLOGICAL  STUDY  OF  THE  HUM- 
BOLDT BAY  MARINE  ENVIRONMENT, 

California  Univ.,  Livermore.  Lawrence  Radiation 

Lab. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-06346 


SEDIMENTATION  IN  THE  KELANTAN  DELTA 
[MALAYSIA), 

Centro    Interamericano    de    Fotointerpretacion, 
Bogota  (Colombia). 
B.N.  Koopmans. 

Sedimentary  Geology,  Vol  7,  No  1 ,  p  65-84,  Janua- 
ry 1972.  9  fig,  9  ref . 


Descriptors:    *  Sedimentation,   'Deltas,   'Littoral 
drift,   'Monsoons,   Sediment  transport,   Shores, 
Waves  (Water),  Erosion,  Sands,  Sand  spits. 
Identifiers:  'Kelantan  Delta  (Malaysia). 

The  Kelantan  River  (West  Malaysia)  enters  the 
South  China  Sea  through  two  main  channels,  the 
Kuala  Besar  and  the  Seratus  River.  An  older  aban- 
doned channel,  at  present  followed  by  the  Peng 
Datu  River,  is  further  to  the  east.  The  mouth  of  the 
Kelantan  River  has  gradually  shifted  westward 
under  the  influence  of  a  strong  westward  beach 
drift  generated  by  the  northeast  monsoon.  This 
westward  sand  transport  along  the  beach  is  clearly 
demonstrated  by  the  shifting  position  of  a  spit 
which  encloses  the  Bay  of  Tumpat.  Measurements 
on  sequential  aerial  photographs  show  the  spit  of 
Pantai  Laut  has  grown  1 ,240  m  westward  between 
1949  and  1966  whereas  the  whole  spit  gradually 
shifted  630  m  landward  during  this  period. 
Processes  of  erosion  and  sedimentation  along  the 
coast  are  in  delicate  balance.  Retreat  of  the  coast- 
line in  several  places  is  counterbalanced  by  accre- 
tion of  land  elsewhere.  Factors  causing  inland 
flooding  are  growth  of  off-shore  and  river-mouth 
bars,  flattening  of  river  gradient,  and  water 
storage.  (Knapp-USGS) 
W72-06429 


THE  NATURE  OF  CONTEMPORARY  SILTS  IN 
BRITISH  ESTUARIES, 

Atomic  Energy  Research  Establishment,  Harwell 
(England). 

P.  Biddle,  and  J.  H.  Miles. 

Sedimentary  Geology,  Vol  7,  No  1,  p  23-33,  Janua- 
ry 1972.  2  fig,  2  tab,  22  ref . 

Descriptors:   'Suspended  load,   'Clays,   'Sands, 
'Estuaries,  Suspension,   Sedimentation,  Particle 
size,  Tides,  Currents  (Water). 
Identifiers:  Floes. 

Because  of  the  rapid  tidal  currents  in  British  estua- 
ries, very  large  quantities  of  silt  are  in  transport  at 
any  time.  This  material  in  suspension  is  responsi- 
ble for  the  rapid  siltation  of  docks  and  harbors. 
The  suspended  material  was  studied  for  clues  as  to 
its  mode  of  transport.  In  silts  from  quiet  waters 
large  sand  grains  are  incorporated  in  clay  floes; 
normally  sands  are  transported  only  by  currents  in 
excess  of  about  1  ft/sec.  The  net  density  and  rate 
of  fall  of  such  a  floe  will  obviously  be  much  less 
than  that  which  the  large  quartz  particles  present 
would  have  on  their  own.  This  mixed  sand-clay 
floe  formation  therefore  explains  the  transport  of 
sand  in  quiet  waters.  Samples  from  a  representa- 
tive range  of  British  estuaries  were  examined. 
Photomicrographs  of  suspended  floes  show  large 
sand  grains  supported  in  a  diffuse  clay  matrix.  The 
larger  particles  are  almost  entirely  quartz,  and  the 
clay  fraction  contains  a  variable  mixture  of  illite, 
kaolinite,  montmorillonite  and  chlorite.  The  sedi- 
ments from  one  uncontaminated  estuary  showed 
very  little  clay  but  abundant  detritus  from  living 
organisms.  (Knapp-USGS) 
W72-06430 


PROPERTIES  AND  STABILITY  OF  A  TEXAS 
BARRIER  BEACH  INLET, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 
Civil  Engineering;  and  Texas  A  and  M  Univ.,  Col- 
lege Station.  Dept.  of  Oceanography. 
C.  Mason,  and  R.  M.  Sorensen. 
Available  from  the  National  Technical  Informa- 
tion Service  as  COM-71-01019,  $3.00  in  paper 
copy,  $0.95  in  microfiche.  T  A  and  M  Sea  Grant 
Publication  No  TAMU-SG-71-217  (C.O.E.  Report 
No  146),  August  1971.  166  p,  77  fig,  4  tab,  59  ref,  2 
append.  NOAA  Grant  GH-101 . 

Descriptors:  'Beach  erosion,  'Inlets  (Waterways), 
♦Texas,  'Bays,  'Gulf  of  Mexico,  Tidal  effects, 
Winds,  Hurricanes,  Storms,  Littoral  drift,  Coasts, 
Environmental  effects.  Rainfall,  Sediment  trans- 
port, Currents  (Water),  Channel  morphology. 


A  natural  unstable  beach  inlet  connecting  East 
Matagorda  Bay,  Texas,  with  the  Gulf  of  Mexico 
was  studied  to  determine  the  physical  and  hydrau- 
lic properties  of  the  inlet,  and  to  investigate  the  in- 
let's historical  stability,  as  well  as  its  short-term 
response  to  a  number  of  physical  processes.  Hur- 
ricanes and  continuing  erosion  of  adjacent 
beaches  were  found  to  enhance  the  long-term  sta- 
bility of  the  inlet.  During  winter  months,  the  rapid 
passage  of  strong  frontal  systems  and  associated 
winds,  as  well  as  substantial  amounts  of  rainfall, 
are  primarily  responsible  for  the  day-to-day  via- 
bility of  the  channel  boundaries.  In  the  absence  of 
such  forces,  the  predominance  of  littoral  drift  over 
the  limited  flushing  ability  of  astronomical  tidal 
currents  leads  to  degradation  of  the  inlet  channel 
and  westward  migration  of  the  entire  inlet  system. 
(Woodard-USGS) 
W72-06432 


ANOMALIES  OF  CA  (2+)  AND  S04  (2-)  m  THE 
BARDAWTL  LAGOON,  NORTHERN  SINAI, 

Geological  Survey  of  Israel,  Jerusalem.  Marine 

Geology  Div. 

For  primary  bibliographic  entry  see  Field  02K. 

W72-06434 


THE  ELECTRONIC  RECORDING  OF  PLANK- 
TON ORGANISMS, 

California  Univ.,  Santa  Barbara.  Dept.  of  Zoology. 
D.  D.  Davenport. 

Available  from  the  National  Technical  Informa- 
tion Service  as  AD-724  348,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Final  Technical  Report,  April 
29,  1971.  7  p.  NR  104-028.  ONR  Contract  No 
N00014-69-A-0200-8003. 

Descriptors:  'Dinoflagellates,  'Behavior,  'Saline 

water-freshwater  interfaces.  Analytical 

techniques,    Laboratory    tests,    Cultures,    Light, 

Salinity,    Temperature,    Estuarine    environment, 

Ecology. 

Identifiers:  'Gyrodinium. 

The  effects  of  light,  salinity,  and  temperature  are 
related  to  the  normal  behavior  of  plankters  at  salt 
water-freshwater  interfaces.  Gyrodinium  dorsum, 
the  estuarine  dinoflagellate,  was  used  in  the  ex- 
periment. The  cultured  cell  readily  crosses  a  salini- 
ty differential  of  5%  against  gravity,  but  the  ten- 
dency to  cross  decreases  as  difference  increases. 
Even  the  most  marked  salinity  difference  (20%) 
appears  to  be  no  barrier  to  crossing  with  gravity, 
although  when  the  cell  moves  across  a  difference 
higher  than  15%  it  may  be  inactivated  in  such  a 
way  as  to  be  trapped  just  below  the  interface. 
(Woodard-USGS) 
W72-06437 


SHORE  MANAGEMENT  GUIDELINES. 

Center  for  the  Environment  and  Man,  Inc.,  Hart- 
ford, Conn. 

For  primary  bibliographic  entry  see  Field  04A. 
W72-06444 


SEDIMENTS  AND  GROWTH  PATTERN  OF 
NAVY  DEEP-SEA  FAN,  SAN  CLEMENTE 
BASIN,  CALIFORNIA  BORDERLAND, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Geology 

and  Geophysics. 

For  primary  bibliographic  entry  see  Field  02J. 

W72-O6450 


WETLANDS  MAPPING  IN  NEW  JERSEY, 

American  Univ.,  Washington,  D.C.  Dept.  of  Biolo- 
gy- 

For  primary  bibliographic  entry  see  Field  07C. 
W72-06462 


ENVIRONMENTAL  STUDIES  OF  MONTEREY 
BAY  AND  THE  CENTRAL  CALIFORNIA 
COASTAL  ZONE. 

Moss  Landing  Marine  Labs. ,  Calif. 
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Field  02— WATER  CYCLE 
Group  2L — Estuaries 


Available  from  the  National  Technical  Informa- 
tion Service  as  COM-71-00983,  $3.00  in  paper 
copy,  $0.95  in  microfiche.  Annual  Report,  July 
1971.  183  p,  35  fig,  26  tab,  169  ref,  6  append. 
NOAA  Grant  No  GH-94. 

Descriptors:  "Water  resources  development, 
•Ecology,  'Estuaries,  "Hydrologic  data,  'Califor- 
nia, Surface  waters,  Environment,  Ecosystems, 
Bays,  Hydrology,  Rivers,  Sedimentology ,  Geolo- 
gy, Climatology,  Data  collections,  Meteorological 
data,  Fish,  Biological  properties.  Water  quality. 
Surveys. 
Identifiers:  'California  (Central  Coastal  Zone). 

Detailed  information  is  provided  concerning  major 
subdivisions  of  the  Moss  Landing  Marine  Labora- 
tories data  collection  program  in  the  Central 
California  Coastal  zone.  The  environmental  stu- 
dies include  Monterey  Bay,  Elkhorn  Slough,  and 
the  Pajaro  River.  The  physical  characteristics  of 
the  study  areas  are  described.  Brief  notes  are  pro- 
vided on  historical  background  and  on  previous 
studies  of  each  area,  and  a  selected  list  of 
references  is  furnished.  Procedures  are  outlined 
for  organization  of  the  Research  Participation 
teams  for  the  data  collection  program.  Also  in- 
cluded are  procedures  for  data  collection  and  anal- 
ysis by  discipline:  fishes,  benthic  invertebrates, 
plankton,  and  sediment  analysis.  Organizational 
and  operational  procedures  are  presented  for  the 
SCUBA  Marine  Research  team,  which  provides 
diver  support  for  all  phases  of  the  program.  A 
roster  of  personnel  and  their  areas  of  responsibili- 
ty indicates  the  scope  of  support  provided  for  this 
program.  (Woodard-USGS) 
W72-06464 


DEVELOPMENT  OF  A  SATELLITE 
MICROWAVE  RADIOMETER  TO  SENSE  THE 
SURFACE  TEMPERATURE  OF  THE  WORLD 
OCEANS, 

North  American  Rockwell  Corp.,  Downey,  Calif. 
For  primary  bibliographic  entry  see  Field  07B. 
W72-06469 


BEACH  AND  NEAR-SHORE  WATER  POLLU- 
TION: RINCON  POINT  TO  POINT  MUGU, 
CALIFORNIA, 

Pacific  Missile  Range.  Point  Mugu,  Calif. 
For  primary  bibliographic  entry  see  Field  05B. 

W72-0647I 


ENVIRONMENTAL  DISTURBANCES  OF  CON- 
CERN TO  MARINE  MINING  RESEARCH,  A 
SELECTED  ANNOTATED  BIBLIOGRAPHY. 

Battelle  Memorial  Inst.,  Columbus,  Ohio.  Colum- 
bus Labs. 

For  primary  bibliographic  entry  see  Field  05C. 
W72-06473 


A      BASIC      DESCRIPTION      OF      SEDIMENT 
TRANSPORT  ON  BEACHES, 

California  Univ.,  Berkeley.  Coll.  of  Engineering. 
For  primary  bibliographic  entry  see  Field  02J. 
W72-06482 


UNDERWATER  SOIL  SAMPLING   AND  TEST- 
ING, 

San  Diego  State  Coll.,  Calif.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  08D. 
W72-06484 


BEACH       CUSPS       OF       MONTEREY       BAY, 
CALIFORNIA, 

Naval    Postgraduate    School,    Monterey,    Calif. 

Dept.  of  Oceanography. 

J.  L.  Brueggeman. 

Available  from  NTIS.  Springfield,  Va.  22151  as 

AD-733     176,    price    $3.00    paper    copy;    $0.95 

microfiche.  M  Sc  Thesis,  June  1971.  159p,94fig.  1 

tab,  43  ref. 


Descriptors:  'Beaches,  'Deposition  (Sediments), 
•Tidal  effects,  'Bays,  'California,  Sands,  Waves 
(Water),  Erosion,  Geomorphology,  Analytical 
techniques,  Photography,  Sampling,  Data  collec- 
tions, Littoral  drift. 

Identifiers:  'Monterey  Bay  (Calif),  'Marina  Beach 
(Calif),  Radiographic  study,  Cusps,  Spits. 

A  radiographic  study  was  conducted  on  im- 
pregnated sand  samples  taken  from  beach  cusps 
on  Marina  Beach,  Monterey  Bay,  California  from 
September  1970  to  April  1971.  The  microstructure 
consisted  of  cross-lamination,  rhythmic  stratifica- 
tion, and  distinct  mineral  layering.  Migration  of 
these  cusps  was  studied  by  means  of  visual  obser- 
vations and  time-lapse  photography.  Cyclic 
changes  in  the  cusp  profile  were  found  to  cor- 
respond with  wave  action  and  tidal  influences.  No 
simple  relation  between  ocean  action  and  cusp 
structure  or  development  was  evident.  (Woodard- 
USGS) 
W72-06485 


HYDROGRAPHIC  OBSERVATIONS  IN  TAMPA 
BAY  AND  THE  ADJACENT  GULF  OF  MEXICO- 
--1968, 

National  Marine  Fisheries  Service,  St.  Petersburg 

Beach,  Fla.  Biological  Lab. 

C.  H.  Saloman,  and  J.  L.  Taylor. 

Available  from  NTIS,  Springfield,  Va.  22151  as 

COM-71      00968,      $3.00     paper      copy,      $0.95 

microfiche.  Data  Report  No  63,  May  1971.  203  p.  2 

fig,  12  tab,  3  ref. 

Descriptors:  'Hydrologic  data,  'Data  collections, 
•Bays,  •Florida.  *Water  quality.  Chemical  analy- 
sis. Water  analysis.  Water  temperature.  Dissolved 
oxygen,  Turbidity.  Light  penetration. 
Chlorophyll,  Salinity,  Hydrogen  ion  concentra- 
tion. Nitrogen.  Phosphorus,  Sediments.  Ecology. 
Identifiers:  *Tampa  Bay  (Fla). 

This  report  is  the  sixth  in  a  series  of  hydrographic 
observations  from  Tampa  Bay  and  adjacent 
waters  by  the  staff  of  the  National  Marine  Fishe- 
ries. Hydrographic  data  include  water  tempera- 
ture, salinity,  total  phosphorus,  total  Kjeldahl 
nitrogen,  pH,  dissolved  oxygen,  turbidity,  water 
transparency,  ultraviolet  absorption,  chlorophyll 
A,  B,  and  C,  astacin  and  nonastacin  carotenoids, 
and  primary  productivity  based  on  the  chlorophyll 
A  and  light-  and  dark-bottle  methods.  Methods  of 
collecting  and  analyzing  samples  are  described. 
Tables  summarize  data  collected  from  30  per- 
manent stations  by  mean,  range  and  number  of  ob- 
servations according  to  month,  year,  and  area. 
Other  tables  summarize  the  mean,  range,  and 
number  of  observations  of  samples  taken  daily  at 
the  laboratory  dock,  weekly  from  a  small  embay- 
ment  in  Boca  Ciega  Bay  where  pompano  culture 
was  studied,  and  monthly  at  stations  where  ul- 
traviolet and  primary  productivity  monitoring  con- 
tinues. (Woodard-USGS) 
W72-06486 


STUDY  OF  THE  NEAR  SHORE  SURFACE 
CHARACTERISTICS  OF  WINDROWS  AND 
LANGMUIR  CDRCULATION  IN  MONTEREY 
BAY, 

Naval    Postgraduate    School,    Monterey,    Calif. 

Dept.  of  Oceanography. 

A.  Maratos. 

Available  from  NTIS,  Springfield,  Va.  22151  as 

AD-733  197  -  Price  $3.00.  M  Sc  Thesis.  September 

1971.  72  p,  23  fig,  9  ref,  3  append. 

Descriptors:  *Water  circulation,  'Surface  waters, 

'Bays.    'Winds,    'Movement,    Data   collections. 

Analytical  techniques.  Aerial  photography.  Water 

temperature.    Thermocline,    Vortices.    Velocity, 

Deflection. 

Identifiers:  'Monterey  Bay  (Calif). 

Observations  of  the  spacing  and  angle  of  win- 
drows (wind-blown  patterns  on  surface  waters) 
with  respect  to  the  wind  speed  and  direction  were 
conducted   in   Monterey   Bay,   California,   using 


aerial  photographs  taken  of  windrow  accumula 
tions  on  April  13,  20,  and  27,  and  May  3  and  11 
1971.  The  spacing  of  windrows  was  found  to  de 
pend  upon  wind  speed.  These  windrows  are  in 
dicative  of  the  presence  of  helical  vortices  in  thi 
surface  waters,  and  the  data  support  Langmuir' 
contention  that  the  vortices  are  wind  driven 
Deflection  angles  showed  small  variations  to  thi 
left  and  right  of  the  wind  direction.  No  correlatioi 
was  found  between  depth  of  the  thermocline  am 
row  spacing.  The  Langmuir  circulation  in 
vestigated  in  Monterey  Bay  showed  a  cellular  pat 
tern  with  vertical  velocities  of  2.2  cm/s© 
downward  in  the  area  of  convergence  and  O.i 
cm/sec  upward  in  the  area  of  divergence,  at  a  wirn 
speed  of  6.0  m/sec.  (Woodard-USGS) 
W72-06487 


SOME  SEISMIC  MEASUREMENTS  ON  THI 
VIRGINIA  COASTAL  PLAJN-AN  EVALUATIO! 
STUDY, 

Virginia  Polytechnic  Inst,  and  State  Univ 
Blacksburg.  Water  Resources  Research  Center. 
E.  S.  Robinson,  and  J.  K.  Costain. 
Available  from  the  National  Technical  Informs 
tion  Service  as  PB-207  869,  $3.00  in  paper  cop> 
$0.95  in  microfiche.  Research  Project  Report,  Ma 
25,  1971.  37  p,  15  fig,  2  tab,  6  ref.  OWRR  A-03< 
VA(2). 

Descriptors:  'Seismic  studies,  'Lithificatior 
•Sedimentology,  •Coastal  plains,  'Virginu 
Hydrogeology,  Analytical  techniques,  Instrumer 
tation.  Aquifer  characteristics,  Geology,  Subsui 
face  investigations,  Costs,  Survey; 

Geomorphology. 

Seismic  reflection  and  refraction  surveys  of  sed 
ment  deposits  were  made  at  two  sites  on  the  Vii 
ginia  coastal  plain  during  August  1970.  Site  1  wa 
approximately  5  miles  NNE  of  Franklin,  Virginii 
and  site  2  was  approximately  3  miles  north  < 
Boykins,  Va.  These  seismic  measurements  wei 
made  in  an  effort  to  evaluate  the  effectiveness  t 
modern  explosion  seismic  methods  in  determinir 
the  thickness  of  the  unconsolidated  coastal  plai 
sediments  and  stratigraphic  subdivisions  withi 
this  sedimentary  section.  The  thickness  of  It 
sedimentary  section  is  approximately  1000  feet ; 
site  1  and  approximately  500  feet  at  site  2.  The! 
sites  provide  a  test  of  conventional  explosic 
seismic  methods  in  two  substantially  differei 
situations  as  regards  total  thickness.  The  compos 
tion  of  the  unconsolidated  sedimentary  section 
similar  at  these  sites,  consisting  of  interbedde 
sand  and  clay  units.  Electrical  logs  from  wel 
located  within  one  mile  of  the  seismic  survey  sit< 
provide  some  independent  information  about  tl 
subsurface  lithology.  The  seismic  measuremen 
were  made  using  a  truck  mounted  exploratic 
seismic  system  equipped  for  both  analog  magnet 
tape  and  photographic  recording.  (Woodan 
USGS) 
W72-06561 


03.  WATER  SUPPLY 
AUGMENTATION 
AND  CONSERVATION 

3A.  Saline  Water  Conversion 


POND  LININGS  FOR  DESALTING  PLANT  E 
FLUENTS  (SUPPLEMENT), 

Bureau  of  Reclamation.  Denver,  Colo. 

For  primary  bibliographic  entry  see  Field  05E. 

W72-059I9 


MELTER-CONDENSER  OPERATION:  THEOF 
AND  EXPERIMENT, 

Massachusetts  Inst,  of  Tech..  Cambridge  Dept. 

Chemical  Engineering. 

K.  A.  Smith,  and  P.  L.  T.  Brian. 

For  sale  by  the  Superintendent  of  Documenl 

U.S.   Government  Printing  Office.   Washingto 
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WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION— Field  03 

Saline  Water  Conversion — Group  3A 


i.C.  20402.  Price  $0.35.  Office  of  Saline  Water 
esearch  and  Development  Progress  Report  No. 
50,  February  1972,  24  p,  8  fig,  8  ref.  14-01-0001- 
719. 

escriptors:  'Desalination,  'Freezing,  *Ice,  Melt- 
ig.  Condensers,  Beds,  Desalination  processes. 

esign  and  scale-up  of  freeze-desalination  plants 
:quires  an  understanding  of  the  melter-con- 
:nser,  in  which  the  product  ice  is  melted  by  direct 
intact  with  condensing  vapor.  An  earlier  theory, 
hich  has  shown  the  interior  of  deep  ice  beds  to  be 
accessible  to  the  condensing  vapor,  is  extended 
:yond  the  Darcy  flow  regime  and  the  numerical 
suits  are  presented  in  graphical  form.  Data  due 
Petri  (Sc.  D  Thesis,  MIT,  1970)  on  the  conden- 
ition  of  low  pressure  water  vapor  in  a  bed  of 
iherical  ice  particles  quantitatively  confirm  the 
eory.  For  ice  beds  composed  of  platelet-shaped 
irticles,  the  condensation  rate  is  only  about  one- 
ilf  of  the  theoretical  value  and  this  discrepancy  is 
iparently  due  to  difficulties  in  describing  the  pro- 
irties  of  beds  produced  by  anisotropic  particles. 
)SW  abstract) 
72-05920 


FFECT  OF  PH  AND  IONIC  STRENGTH  ON 
HE  CRYSTALLIZATION  AND  MORPHOLO- 
V  OF  POLYMER  MEMBRANES, 

orida  State  Univ.,  Tallahassee. 
:o  Mandelkern. 

jr  sale  by  the  Superintendent  of  Documents, 
.S.  Government  Printing  Office,  Washington, 
C.  20402.  Price  $0.25.  Office  of  Saline  Water 
:search  and  Development  Progress  Report  No. 
8,  September  1971,  8  p,  5  tab.  Grant  No.  14-01- 
101-1252. 

escriptors:     'Membranes,     'Desalination,     *R- 

rerse  osmosis,  'Crystallization,  'Permselective 

embranes,       *X-ray      diffraction.      Cellulose, 

)lymers. 

entifiers:      'Membrane     morphology,      'Glass 

insitions,       'Cellulose       acetate,       'Cellulose 

acetate,  'Solvent  power. 

isearch  was  concerned  with  the  general  aspects 
molecular  order  and  morphology  of  crystalline 
ilymers  with  particular  emphasis  being  given  to 
Uulose  acetates  of  different  degrees  of  substitu- 
>n.  The  objective  was  to  initiate  and  develop  the 
inciples  that  govern  the  relationships  that  exist 
tween  these  structural  properties  and  other 
lysical  properties  such  as  swelling,  permeation 
id  selective  absorption  for  this  class  of  polymers 
membrane  form.  The  crystalline  regions  are  a 
ajor  controller  of  permeability  properties.  The 
^relations  between  annealing,  permeability,  the 
om  temperature  transition  and  melting  and 
crystallization  phenomena  support  this  concept. 
iSW  abstract) 
72-05921 


ROWTH  OF  ICE  IN  BRINE  DROPS 
ISPERSED  IN  AN  ORGANIC  PHASE, 

>rnell  Univ.,  Ithaca,  N.Y. 

Bustany,  P.  Harriott,  R.  L.  Von  Berg,  and  H.  F. 

iegandt. 

>r  sale  by  the  Superintendent  of  Documents, 

S.  Government  Printing  Office,   Washington, 

C.  20402.  Price  $1.00.  Office  of  Saline  Water 

:search  and  Development  Progress  Report  No. 

8,  December  1 971 ,  90  p,  39  fig,  5  tab,  38  ref.  14- 

-0001-1141. 

iscriptors:  'Desalination,  'Freezing,  'Ice,  Sea 
iter,  Mathematical  models,  Ice-brine  systems, 
■ystals,  Model  studies, 
entifiers:  Ice  growth.  Ice  crystal  agglomerates. 

n  alternate  method  of  freezing  for  sea  water  con- 
rsion  and  experimental  data  pertaining  to  the 
ethod  are  presented.  In  this  method,  sea  water  as 
e  dispersed  immiscible  phase  moved  countercur- 
ntly  to  a  cold  organic  refrigerant.  A  single  drop 
salt  water  was  suspended  in  a  flowing  cold  or- 


ganic liquid,  and  data  for  the  ice  formation  rate 
and  the  ice  crystal  size  were  taken.  The  refrigerant 
undercooling  was  varied  from  0.2  to  2.0C,  the  salt 
concentration  from  0.05%  by  weight  to  4%  and  the 
drop  size  from  5.8  to  9.5  mm.  The  phenomenon  of 
the  growth  and  the  quality  of  ice  particles  obtained 
are  described.  Large  agglomerates  almost  the  size 
of  the  drops  were  obtained.  The  crystals  were 
platelets  of  largest  dimension  above  1  mm  and  of 
thickness-to-diameter  ratio  generally  less  than  1/3. 
Several  mathematical  models  are  proposed  and 
tested  against  the  data;  only  one,  a  model  with 
four  to  eight  parallel  plates,  correlated  well.  If  the 
model  holds  true  for  smaller  drops  dispersed  in  bu- 
tane, then,  in  twenty  seconds,  one  third  of  a  2  mm 
sea  water  drop  is  transformed  into  ice  at  a  nominal 
undercooling  of  2.5F.  The  estimated  production 
rate  is  200  to  400  lb  ice/ft  3  hr,  one  order  of  mag- 
nitude higher  than  the  production  rate  reported  for 
stirred  tank  crystallizers,  which  makes  this 
method  attractive.  (OSW  abstract) 
W72-05922 


EXPERIMENTAL  STUDY  OF  THE  EFFECTS 
OF  HYDRODYNAMICS  AND  MEMBRANE 
FOULING  IN  ELECTRODIALYSIS, 

Massachusetts  Inst,  of  Tech.,  Cambridge. 
G.  Grossman,  and  A.  A.  Sonin. 
For  sale  by  the  Superintendent  of  Documents, 
U.S.  Government  Printing  Office,  Washington, 
D.C.  20402.  Price  $0.50.  Office  of  Saline  Water 
Research  and  Development  Progress  Report  No. 
742,  December  1971,  42  p,  11  fig,  1  tab,  38  ref. 
Grant  No.  14-01-0001-1721. 


'Electrodi- 
namics. 


Descriptors:  'Desalination  processes,  *E1 
alysis,  'Membrane  processes,  'Hydrody 
Fouling,  Electric  currents. 
Identifiers:  'Membrane  fouling. 

Experimental  data  are  presented  for  the  per- 
formance of  a  multicompartment  electrodialysis 
system  with  laminar  flow  in  plane,  unobstructed 
channels.  The  data  include  current-voltage  charac- 
teristics, current  density  distributions,  and  pH  in 
the  brine  and  dialysate  effluents,  for  a  wide  range 
of  operating  conditions.  The  results  are  shown  to 
be  in  good  agreement  with  the  theory  of  Sonin  and 
Probstein  (Desalination,  5  (1968)  293),  provided 
that  the  membranes  are  relatively  free  of  surface 
contamination.  Fouling  of  the  membrane  surfaces, 
induced  in  these  experiments  by  iron  oxide  in  the 
feed  water,  is  shown  to  bring  about  a  reduction  of 
the  limiting  current  by  as  much  as  a  factor  of  two 
below  the  theoretical  value.  The  magnitude  of  the 
decrease  depends  on  flow  speed  and  other  operat- 
ing conditions.  (OSW  abstract) 
W72-05923 


RELATION  OF  WATER  MOLECULE  COOR- 
DINATION IN  POLAR  POLYMERS  TO 
REVERSE  OSMOSIS  DESALINATION  EFFI- 
CIENCY, 

Amicon Corp.,  Lexington,  Mass. 
H.  Strathmann,  and  R.  Devarakonda. 
For  sale  by  the  Superintendent  of  Documents, 
U.S.  Government  Printing  Office,  Washington, 
D.C.  20402.  Price  $0.75.  Office  of  Saline  Water 
Research  and  Development  Progress  Report  No. 
726,  December  1971,  80  p,  39  fig,  4  tab,  15  ref. 
Contract  No.  14-30-2663. 

Descriptors:    'Reverse    osmosis,    'Desalination, 

'Membranes,  'Dialysis,  'Permeability,  Polymers, 

Films. 

Identifiers:  'Poly  (Epichlorohydrin), 

'Epichlorophydrin-ethylene    oxide     copolymers, 

Polymer  water,  Salt  sorption.   Water  transport, 

Crosslinking. 

Polymer  water  and  salt  sorption  and  permeabilities 
were  measured  for  a  series  of  polymers  based  on 
poly  (epichlorohydrin)  or  on  the  copolymer  of 
epichlorohydrin  and  ethylene  oxide  with  various 
ratios  of  epichlorohydrin  to  ethylene  oxide.  Water 
and  salt  permeabilities  were  determined  in  reverse 
osmosis  and  forward  osmosis  tests.  All  polymers 


gave  poor  films  which  were  suited  for  reverse  os- 
mosis tests  only  when  crosslinked.  Poly 
(epichlorohydrin)  and  related  polymers  did  not 
prove  to  be  promising  candidates  for  the  prepara- 
tion of  reverse  osmosis  membranes.  (OSW  ab- 
stract) 
W72-05924 


POROUS  GLASS  MEMBRANES  FOR  REVERSE 
OSMOSIS, 

Stanford  Research  Inst.,  Irvine,  Calif. 
F.  E.  Littman,  F.  D.  Kleist,  and  G.  A.  Croopnick. 
For  sale  by  the  Superintendent  of  Documents, 
U.S.  Government  Printing  Office,  Washington, 
D.C.  20402.  Price  $1.00.  Office  of  Saline  Water 
Research  and  Development  Progress  Report  No. 
720,  December  1971,  86  p,  50  fig,  9  tab,  14  ref. 
Contract  No.  14-30-2590. 

Descriptors:  'Reverse  osmosis,  'Membranes, 
'Membrane  processes,  'Permselective  mem- 
branes, Saline  water,  Semipermeable  membranes. 
Pressure,  Desalination,  Phenols. 
Identifiers:  'Porous  glass  membranes,  'Glass 
melts. 

This  investigation  of  porous  glass  as  possible 
reverse  osmosis  membrane  material  has  defined 
the  properties  of  commercially  available  glass,  ex- 
amined its  limitations,  and  developed  new  materi- 
als having  vastly  superior  properties.  Salt  rejection 
was  improved  from  20%-40%  to  well  over  90%, 
flux  from  0.1-0.2  gfd  up  to  2.5  gfd,  and  service  life 
from  less  than  200  hours  to  at  least  3000  hours. 
Major  emphasis  was  on  improving  the  stability  of 
porous  glass,  since  earlier  results  had  indicated  a 
limited  lifetime  of  the  membrane.  The  problem 
was  approached  by  investigating  several  glass 
systems,  such  as  sodium,  potassium,  and  lithium 
borosilicates,  and  by  studying  the  effect  of  minor 
additives  to  the  sodium  borosilicate  glasses.  The 
effect  of  alumina,  titania,  and  zirconia  as  stabiliz- 
ing agents  also  was  investigated.  Lifetime  could  be 
improved  from  an  initial  200  hours  to  at  least  3000 
hours.  The  latter  result  was  obtained  with  3%  zir- 
conia. Experimental  melts  were  made,  and  their 
phase  separation  was  studied  with  the  electron 
microscope.  The  removal  of  the  soluble  phase  was 
investigated  using  microscope  and  polariscopic 
techniques.  (OSW  abstract) 
W72-05925 


WATER  AND  ENERGY  SO  YEARS  FROM  NOW, 

Ecole  Nationale  Superieure  d'Electronique  d'  In- 
formatique  et  d'Hydraulique,  Toulouse  (France). 
L.  Escande. 

In:  'Environment  and  Society  in  Transition",  An- 
nals of  the  New  York  Academy  of  Sciences,  Vol. 
184,  June  1971.  p  222-229. 

Descriptors:  'Energy,  'Desalination,  'Desalina- 
tion processes,  'Fresh  water,  'Nuclear  energy, 
Resources,  Evaporation,  Condensation,  Cost. 
Identifiers:  'Energy  consumption,  'Energy 
sources,  Acceptable  economic  conditions,  Low- 
cost  energy  production. 

Fresh  water  resources  are  very  limited.  The  only 
remaining  sources  are  the  seas  and  the  oceans.  Of 
the  various  methods  available  for  desalting  sea 
water,  only  evaporation-condensation  appears 
feasible.  This  process  allows  for  the  utilization  of 
various  techniques,  thereby  cutting  down  cost  and 
consumption  of  energy.  Whatever  the  method  for 
desalting,  production  of  fresh  water  demands  a 
large  consumption  of  energy.  The  oceans  will  pro- 
vide the  fresh  water  which  man  needs,  if  man  has 
enough  energy  available  to  extract  the  fresh  water 
under  acceptable  economic  conditions.  Each 
source  has  its  limitation:  either  the  source  has  a 
limited  value  impossible  to  exceed  (hydroelectrici- 
ty),  or  the  reserves  are  important  but  rapidly  ex- 
hausted (fossil  combustibles),  or  the  sources  are 
inexhaustible  but  very  diffused  (sun,  wind,  tides, 
thermal  energy  of  the  seas,  geothermal  energy). 
Nuclear  energy  has  provided  the  solution  to  the 
energy  problem.  Use  of  nuclear  energy  in  desalting 
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water  provides  low-cost  energy  production.  (See 

W72-05939)  (Strachan-Chicago) 

W72-05944 


REVERSE   OSMOSIS   RENOVATION   OF  PRI- 
MARY SEWAGE. 

Envirogenics  Co.,  El  Monte,  Calif. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-06054 


HEAT  TRANSFER  TESTING  OF  ENHANCED 
TUBES, 

Envirogenics  Co.,  El  Monte,  Calif. 
W.  S.  Chia. 

For  sale  by  the  Superintendent  of  Documents,  U. 
S.  Government  Printing  Office,  Washington,  DC. 
20402  Price  $0.70.  Office  of  Saline  Water  Research 
and  Development  Progress  Report  No.  733, 
December  1971,  73  p,  12  fig,  1  tab.  Contract  No. 
14-30-2849. 

Descriptors:  'Desalination,  'Evaporation,  Long- 
tube  vertical  distillation,  Tubes,  Heat  transfer. 
Flash  distillation.  Construction  materials. 

Comparative  overall  heat  transfer  performance  for 
six  commercial  doubly  fluted  2-inch  diameter 
tubes  in  vertical  thin  film  evaporation  is  given.  A 
3.5  percent  salt  solution  is  evaporated  inside  the 
tubes  while  steam  condenses  on  the  outside.  The 
comparative  tests  studied  the  effects  of  evaporat- 
ing temperature,  steam  to  brine  temperature  dif- 
ference, brine  loading  rate  per  tube  and  tube  wall 
material.  A  tube  fluted  by  Grob  Inc.  with  54  flutes 
was  the  best  performer.  A  tube  with  50  flutes 
manufactured  by  Yorkshire  Imperial  Metals  Ltd. 
was  nearly  equal.  Tube  performance  was  found  to 
be  significantly  higher  at  higher  liquid  loadings  per 
tube.  The  effect  of  brine  to  steam  temperature  dif- 
ference was  found  to  be  of  second  order  im- 
portance and  related  to  evaporating  temperature. 
For  the  Grob  tube  in  90-10  copper-nickel  and  in 
Aluminum-Brass,  an  empirical  multiplier  of  1.55 
must  be  applied  to  the  average  tube  wall  thickness 
to  correlate  the  experimental  data  by  calculations 
using  the  different  metal  thermal  conductivities. 
Calculation  procedures  and  raw  test  data  are 
given.  (OSW  abstract) 
W72-06056 


DEVELOPMENT  OF  ANALYTICAL 

TECHNIQUES  FOR  THE  DETERMINATION  OF 
TRACE  ORGANIC  MATERIALS  IN  WATER, 

Rocketdyne,  Canoga  Park,  Calif. 

For  primary  bibliographic  entry  see  Field  05 A. 

W72-06362 


FIELD  OPERATION  OF  A  20  GALLONS  PER 
DAY  PILOT  PLANT  UNIT  FOR  ELEC- 
TROCHEMICAL DESALINATION  OF 
BRACKISH  WATER, 

Oklahoma  Univ.  Research  Inst.,  Norman. 

G.  W.  Reid,  A.  M.  Stevens,  J.  P.  Abichandani,  F. 

M.  Townsend,  and  M.  Al-Awady. 

For  sale  by  the  Superintendent  of  Documents, 

U.S.   Government   Printing  Office,   Washington, 

D.C.  20402  -  Price  $0.30.  Office  of  Saline  Water 

Research  and  Development  Progress  Report  No. 

293,  January  1968.  39  p,  7  fig,  4  tab,  3  ref.  14-01- 

0001-729. 

Descriptors:  'Desalination,  'Electrodes, 

•Demineralization,  'Brackish  water,  'Elec- 
trochemical process,  'Ion  exchange,  'Ion  adsorp- 
tion, Cations,  Anions. 

Identifiers:  'Process  design,  Dacron  sheet, 
Murphy  process. 

A  20-gpd  demineralization  test  cell  for  desalinating 
brackish  waters  via  the  'Murphy  Process"  was 
built  and  tested  on  naturally  occurring  waters.  The 
DC-5  demineralization  unit  comprised  14  electrode 
pairs  plus  an  anion  responsive  electrode  on  one 
end  plate  and  a  cation  responsive  electrode  on  the 
other  end  plate.  The  process  may  have  commercial 


value  for  producing  potable  water.  The  unit  mem- 
branes were  rugged  in  performance;  the  unit  has 
operated  for  18-20  months  without  appreciable 
loss  of  capacity.  The  Faraday  efficiency  was  high, 
and  the  stage  removal  efficiency  reasonable.  The 
unit  not  only  adsorbed  and  desorbed  sodium  and 
chloride  ions  but  also  calcium,  magnesium,  sulfate 
and  bicarbonate  ions  found  in  natural  waters. 
(OSW  abstract) 
W72-06363 


OPERATION     OF     A      REVERSE     OSMOSIS 
DESALINATION  PILOT  PLANT. 

Aerojet-General  Corp.,  Azusa,  Calif. 

Office  of  Saline  Water  Research  and  Development 
Progress  Report  No.  213,  Sept.  1966.  159  p. 

Descriptors:  'Desalination,  'Desalination 

processes,      'Reverse     osmosis,      'Membranes, 
•Membrane  processes,  'Pilot  plants,  'Desalina- 
tion plants. 
Identifiers:  'Polyvinylmethyl  ether. 

Results  are  described  of  test  operations  with  plate 
and  frame  reverse  osmosis  desalination  pilot 
plants,  each  containing  100  sq.  ft.  of  membrane 
area,  with  a  nominal  design  capacity  of  1,000  gpd. 
Results  of  test  operations  on  both  brackish  water 
and  sea  water  which  were  both  successfully  con- 
verted to  potable  product  water  are  discussed.  The 
longest  brackish  water  test  extended  over  a  period 
of  five  months  without  replacement  of  any  mem- 
branes. The  sea  water  test  conducted  at  Newport 
Beach,  California  was  limited  by  the  schedule  to 
two  weeks.  A  group  of  experimental  tests  were 
performed  relating  desalination  cell  performance 
to  operating  variables  of  brine  flow  rate,  pressure 
and  brine  concentration.  Membranes  of  different 
permeabilities  were  used  with  different  feed  con- 
centrations, the  objective  being  to  obtain  the  max- 
imum flux  for  each  concentration.  The  membrane 
permeability  was  controlled  by  treatment  with  low 
concentrations  of  polyvinylmethyl  ether  (PVM)  as 
a  feed  additive.  These  experiments  demonstrate 
that  the  pilot  plant  cell  performance  is  adequate 
for  economical  conversion  of  both  sea  and 
brackish  water.  A  decrease  in  membrane  flux  with 
time  was  observed  and  this  is  discussed  in  terms  of 
the  experimental  data  presented.  (OSW) 
W72-06364 


EXPERIMENTAL  INVESTIGATION  OF 

DUtECT  FREEZE  SEPARATION  PROCESS 
USING  REFRIGERANT  R-C318  (OC- 
TAFLUOROCYCLOBUTANE), 

Carrier  Corp.,  Syracuse,  N.Y. 

C.  A.  Johnson,  S.  J.  Moore,  N.  D.  Wagaman,  and 

D.  J.  Sandell. 

For  sale  by  the  Superintendent  of  Documents. 
U.S.  Government  Printing  Office,  Washington, 
D.C.  20402  -  Price  $2.00.  Office  of  Saline  Water 
Research  and  Development  Progress  Report  No. 
256,  April  1967.  101  p.  14-01-0001-621. 

Descriptors:  'Desalination,  'Freezing,  'Seconda- 
ry refrigerant. 

Identifiers:  'R-C318,  'Octaflurocyclobutane, 
Direct  contact  freezing. 

A  laboratory  study  was  made  to  determine  the  size 
of  ice  crystals  which  can  be  made  by  direct  contact 
of  saline  water  with  R-C318.  The  use  of  R-C318  as 
a  secondary  refrigerant  in  a  freezing  process  for 
desalting  was  demonstrated  and  a  37,000  gpd  pilot 
plant  was  designed.  A  multistage  flash  precooler 
was  operated.  Bench-scale  tests  demonstrate  that 
water  high  in  calcium  sulfate  (Roswell,  New  Mex- 
ico water)  the  freezing  process  operated  without 
precipitation  of  hardness  salts  on  heat  transfer  sur- 
faces. (OSW) 
W72-06365 


FOURTH  ANNUAL  REPORT  BRACKISH 
WATER  CONVERSION  DEMONSTRATION 
PLANT,  WEBSTER,  SOUTH  DAKOTA, 

Mason-Rust,  Louisville.  Ky. 


R.  A.  Ackerman,  J.  S.  Nordin,  and  J.  E.  Gugeler. 
For  sale  by  the  Superintendent  of  Document 
U.S.  Government  Printing  Office,  Washingto 
D.C.  20402  -  Price  $0.65.  Office  of  Saline  Wat 
Research  and  Development  Progress  Report  N 
241,  1967.  108  p.  14-01-001-225. 

Descriptors:    'Electrodialysis,    'Brackish   wat« 

Water    chemistry,    Water    purification,    Wat 

economics. 

Identifiers:  Water  conversion. 

The  operating  and  maintenance  history  during  F 
66  is  described.  Sixteen  projects  under  the  headi 
of  experimental  engineering  are  briefly  describe 
An  economic  evaluation  includes  capital  cosi 
production  costs,  total  investment  costs,  operati 
costs,  trial  balance  and  ledger  summary.  (OSW) 
W72-06366 


SECOND  ANNUAL  REPORT  SALINE  WAT1 
DEMONSTRATION  PLANT  NO.  3,  WEBSTE 
SOUTH  DAKOTA, 

Mason-Rust,  Lexington,  Ky. 

J.J.  Sloan,  and  J.  E.  Gugeler. 

For  sale  by  the  Superintendent  of  Documen 

U.S.   Government  Printing  Office,   Washingtc 

D.C.  20402  -  Price  $0.55.  Office  of  Saline  Wa 

Research  and  Development  Progress  Report  1> 

132,  Sept.  1964.  v.p.  14-01-001-225. 

Descriptors:     'Electrodialysis.    Brackish    wat 
Water    chemistry,     Water    purification,     Wa 
economics,  'Desalination. 
Identifiers:  Water  conversion. 

The  operating  and  maintenance  history  during  1 
63  is  described  for  a  250,000  gal/day  electrodia 
sis  brackish  water  conversion  plant.  Proci 
analyses  cover  250  cell  pair  stacks,  film  histo 
routine  stock  flushing,  polarity  reversal,  and  sc 
ing  in  the  cathode  area.  Appraisals  cover  Fe  -  N 
pretreatment  system,  temp,  recorders,  polar 
reversal  units,  perimeter  gaskets  and  membrat) 
An  economic  evaluation  includes  capital  inve 
ment.  production  costs,  comparison  with  a  'n 
malized'  ED  plant,  trial  balance  and  ledger  su 
mary.  (OSW) 
W72-06367 


THEORY  OF  LIQLTDS, 

Waterloo  Univ.  (Ontario). 

For  primary  bibliographic  entry  see  Field  01 B. 

W72-06368 


METHODS   FOR   THE   DETERMLNATION 
TRACE  ORGANIC  MATERIALS  IN  WATER, 

Rocketdyne,  Canoga  Park,  Calif. 
I.  Lysyj,  K.  H.  Nelson,  and  P.  R.  Newton. 
For  sale  by  the  Superintendent  of  Documei 
U.S.  Government  Printing  Office,  Washing! 
D.C.  20402  -  Price  $0.30.  Office  of  Saline  Wi 
Research  and  Development  Progress  Report  1 
239,  39  p,  5  fig,  7  tab.  14-01-0001-332. 

Descriptors:  'Water  analysis,  'Analysis.  'Anal 
cal  techniques,  'Chromatography,  Gas  cl 
matography.  Organic  compounds.  Organic  mat 
Water  properties,  Municipal  water. 
Identifiers:  'Analytical  methodology,  'Pyroly 
Waste  water  reclamation  efficiency.  Character 
tion  of  surface  waters.  Organic  content  of  i 
nicipal  water  supplies. 

The  purpose  was  the  development  of  analyt 
methodology  for  the  determination  of  organic 
water  as  it  relates  to  the  problem  of  m 
desalination.  The  principal  objective  was 
development  of  instrumental  means  for  the  r: 
determination  of  the  total  organic  content  in  m 
matrices.  The  applicability  of  this  effort  inclu 
the  quality  control  of  product  water,  the  chem 
characterization  of  source  waters,  and  the  efl 
of  natural  organic  materials  on  the  efficienc) 
the  desalination  processes.  Gas  chromatograi 
separation  and  hydrogen  flame  ionization  de 
tion  have  been  combined  with  pyrolysia  for 
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rapid  direct  measurement  of  the  total  organic  con- 
tent of  water  at  the  parts  per  million  concentration 
level.  Following  the  pyrolysis  of  the  organics  in 
the  presence  of  the  water  at  800  deg  C,  the 
methane  produced  is  separated  from  the  water  and 
other  pyrolytic  fragments  on  a  porous  glass 
column  for  measurement  with  a  hydrogen  flame 
ionization  detector.  A  modification  of  this 
procedure,  which  provides  higher  sensitivity  and 
more  uniform  response  for  a  greater  number  of  or- 
ganic compounds,  employs  steam  as  a  carrier  gas, 
ind  a  glass  bead  column.  In  this  method,  no 
separation  is  achieved  and  all  pyrolytic  fragments 
if  organic  materials  are  detected  as  a  single  peak. 
The  methods  and  instrumentation  have  been  util- 
zed  for  a  number  of  hydrologic  surveys  and  field 
studies.  These  include  (1)  the  study  of  the  efficien- 
:y  of  the  advanced  wastewater  reclamation 
irocesses  at  the  Pomona  and  Santee  projects,  (2) 
he  chemical  characterization  of  some  surface 
vaters  in  Los  Angeles  county,  and  (3)  the  survey 
>f  the  organic  content  of  selected  municipal  water 
supplies  in  Southwest  and  Pacific  Coast  regions  of 
he  United  States.  (OSW) 
A'72-06369 


JEMINERALIZATION  OF  SALINE  WATER  BY 
ENVIRONMENTALLY  MODULATED  ADSORP- 
riON, 

Vlarquardt  Corp.,  Van  Nuys,  Calif. 

\.  M.  Johnson. 

:or  sale  by  the  Superintendent  of  Documents, 

J.S.  Government  Printing  Office,   Washington, 

).C   20402  -  Price  $0.40.  Office  of  Saline  Water 

Research  and  Development  Progress  Report  No. 

!18,  Nov.  1966.  58  p,  23  fig,  21  ref.  14-01-0001-433. 

Descriptors:  'Desalination,  *Ion  exchange,  'Elec- 
rochemistry,  'Ion  adsorption, 
dentifiers:  'Sirotherm  process,  *Weiss  process, 
'Thermally  modulated  ion  adsorption.  Conductive 
on  exchange  resins. 

Studies  are  described  leading  toward  the  develop- 
nent  of  a  thermally  modulated  adsorption  process 
or  desalting  water.  The  main  objectives  of  this  ef- 
brt  were  to  achieve  small  operating  and  invest- 
nent  costs  by  the  use  of  inexpensive  bulk  adsor- 
>ents  and  simple  equipment,  while  at  the  same 
ime  utilizing  a  cheap  form  of  energy  to  drive  the 
lesalination  process.  The  technical  feasibility  of 
he  process  has  been  demonstrated  at  performance 
evels  which  suggest  favorable  economic  projec- 
ions  for  desalting  brackish  water.  Most  of  the  stu- 
lies  which  have  been  carried  out,  however,  have 
>een  directed  toward  gaining  a  better  understand- 
ng  of  the  process  in  question  and  toward  the 
levelopment  of  improved  ionic  adsorption  materi- 
ds.  (OSW) 
V72-06370 


SIMULTANEOUS  DEVELOPMENT  OF 

VELOCITY  AND  CONCENTRATION 

•ROFILES  IN  REVERSE  OSMOSIS  SYSTEMS, 

-larkson  Coll.  of  Technology,  Potsdam,  N.Y. 
i.  Scrinivasan,  Chi  Tien,  and  W.  N.  Gill. 
:or  sale  by  the  Superintendent  of  Documents, 
J.S.  Government  Printing  Office,  Washington, 
).C.  20402  -  Price  $0.30.  Office  of  Saline  Water 
Research  and  Development  Progress  Report  No. 
143,  March  1967.  37  p,  13  fig,  5  tab,  8  ref.  14-01- 
1001-664. 

descriptors:  'Desalination,  'Reverse  osmosis, 
'Mathematical  studies,  'Boundary  layers,  'Mem- 
wane  processes,  'Laminar  flow, 
dentifiers:  'Velocity  profile,  'Concentration 
>rofile,  'Concentration  polarization,  'Mathemati- 
:al  analysis. 

V  mathematical  analysis  for  the  simultaneous 
levelopment  of  the  velocity  and  concentration 
irofiles  in  a  reverse  osmosis  system  consisting  of 
wo  parallel  flat  membranes  is  presented.  This 
inalysis,  based  on  boundary  layer  theory,  takes 
nto  account  the  non-linear  effects  created  by  the 
act  that  the  water  flux  produced  varies  in  the  lon- 


gitudinal direction.  The  initial  velocity  and  concen- 
tration profiles  are  assumed  to  be  uniform  and  the 
analysis  is  restricted  to  two  dimensional,  steady 
state  laminar  flows  with  constant  physical  proper- 
ties. The  momentum  and  diffusion  equations,  cou- 
pled through  both  the  boundary  conditions  and  the 
convective  terms  in  the  differential  equations,  are 
solved  simultaneously  using  the  approximate  in- 
tegral method.  (OSW) 
W72-06371 


SCALE  CONTROL  IN  SEA  WATER  EVAPORA- 
TORS, 

California  Univ.,  San  Diego,  La  Jolla. 

Stewart  F.  Mulford. 

For  sale  by  the  Superintendent  of  Documents, 

U.S.   Government  Printing  Office,   Washington, 

D.C.  20402  -  Price  $0.60.  Office  of  Saline  Water 

Research  and  Development  Progress  Report  No. 

1 33 ,  November  1964.  1 1 3  p. 

Descriptors:    'Sea    water,    'Scaling,    'Cleaning, 

'Descaling. 

Identifiers:    'Sea    water   conversion,    'Chemical 

cleaning,     Sea     water     distillation,     Sea     water 

evaporation. 

The  nature  and  importance  of  deposits  of  foreign 
matter,  known  as  'scale,'  on  heat  transfer  surfaces 
of  distillation  equipment  used  to  make  fresh  water 
from  sea  water  are  described.  Methods  of  prevent- 
ing, controlling,  and/or  removing  scale  deposits 
are  discussed  in  terms  of  theory  and  of  commer- 
cial practice.  A  multistage  flash  distillation  plant  of 
one  million  gal/day,  built  and  operated  under  the 
supervision  of  the  U.S.  Dept.  of  the  Int.,  Office  of 
Saline  Water,  is  described.  Tests  with  two  dif- 
ferent treatments  of  the  sea  water  feed,  consisting 
of  (1)  the  addition  of  'Hagevap'  (a  proprietary 
mixt.  the  principal  constituent  of  which  is  sodium 
polyphosphate)  and  (2)  of  concentrated  sulfuric 
acid,  are  described  and  the  results  analyzed.  The 
'Hagevap'  treatment  retarded  the  deterioration  of 
overall  plant  thermal  performance  to  less  than  5% 
per  month  of  operation.  The  acid  treatment  effec- 
tively prevented  deterioration  of  plant  thermal 
economy  in  the  normal  operating  ranges  of  temp, 
and  brine  concn.  With  the  acid  treatment,  scaling 
limits  at  extended  ranges  of  temp,  and  brine  concn. 
were  explored.  (OSW) 
W72-06372 


MULTICOMPONENT  ION  EXCHANGE  EM 
FIXED  BEDS  OPERATED  UNDER  EQUILIBRI- 
UM CONDITIONS,  PART  I  GENERAL  PRO- 
PERTIES OF  UNIFORMLY  PRESATURATED 
BEDS  RECEIVING  FEED  OF  CONSTANT  COM- 
POSITION, 

California  Univ.,  Berkeley.  Sea  Water  Conversion 
Lab. 

Gerhard  Klein,  Daniel  Tondeur,  and  Theodore 
Vermeulen. 

For  sale  by  the  Superintendent  of  Documents, 
U.S.  Government  Printing  Office,  Washington, 
D.C.  20402  -  Price  $0.40.  Office  of  Saline  Water 
Research  and  Development  Progress  Report  No. 
172,  June  1966.  59  p,  11  fig,  18  ref.  14-01-0001-358. 

Descriptors:       'Desalination      processes,      'Ion 
exchange,  'Absorption,  'Separation  techniques. 
Identifiers:  'Fixed-bed  columns,  'Concentration 
profile,     'Multicomponent    diffusion,    Diffusion 
fluxes. 

A  theoretical  analysis  of  multicomponent  ion 
exchange  in  fixed  beds  is  exposed  in  terms  of 
dimensionless  parameters.  Uniform  presaturation 
and  constant  feed  composition  are  assumed.  Rules 
for  outlining  overall  concentration  profiles  are 
presented.  They  predict  the  number  of  zones  of 
constant  composition  ('plateau  zones');  the  depen- 
dence of  the  sign  of  the  slope  of  concentration- 
profile  curves  on  the  position  of  each  component 
in  the  relative-affinity  series;  the  order  in  which 
the  concentrations  of  various  components  can 
become  zero;  and  indicate  the  proper  selection  of 
roots  obtained  in  calculating  a  throughput  parame- 


ter. Differences  are  discussed  between  the  integral 
material-balance  equation,  applicable  to  abrupt 
composition  changes,  and  the  integrated  dif- 
ferential material-balance  equation  applicable  to 
gradual  composition  changes.  Methods  based  on 
both  kinds  of  material  balance  are  developed  for 
variable-separation-factor  systems  to  calculate  (1) 
concentration-profile  curves,  (2)  the  location  of 
concentration  discontinuities,  and  (3)  the  composi- 
tion of  plateau  zones.  Where  all  of  the  components 
present  in  a  transition  zone  ('boundary'  of  chro- 
matography) are  also  present  in  the  adjacent 
plateau  zones,  approximate  ideal  extrapolation  of 
the  profile  curves  of  one  component  to  zero  con- 
centration is  shown  to  facilitate  calculation.  Appli- 
cation of  these  methods  is  illustrated  in  examples. 
The  profiles  obtained  are  readily  convertible  into 
effluent-concentration  histories.  (OSW) 
W72-06373 


MULTICOMPONENT  ION  EXCHANGE  IN 
FTXED  BEDS  OPERATED  UNDER  EQUILIBRI- 
UM CONDITIONS,  PART  H  CONSTANT- 
-SEPARATION-FACTOR  SYSTEMS, 

California  Univ. ,  Berkeley.  Sea  Water  Conversion 

Lab. 

Gerhard  Klein,  Daniel  Tondeur,  and  Theodore 

Vermeulen. 

For  sale  by  the  Superintendent  of  Documents, 

U.S.   Government  Printing  Office,   Washington, 

D.C.  20402  -  Price  $0.55.  Office  of  Saline  Water 

Research  and  Development  Progress  Report  No. 

173,  June  1966.  99  p,  27  fig,  9  ref.  14-01-0001-358. 


processes, 


•Ion- 


Descriptors:      'Desalination 

exchange,  'Adsorption. 

Identifiers:  'Fixed-bed  columns,  'Concentration 

profile,    'Multicomponent    diffusion,    Diffusion 

fluxes. 

The  theory  for  multicomponent  ion  exchange  in 
fixed  beds  has  been  generalized  to  include  the 
response  of  a  uniformly  presaturated  column  to 
any  step  change  in  feed  composition.  Equilibrium 
behavior  governed  by  constant-separation-factor 
isotherms  is  assumed.  General  analytic  solutions 
of  the  simultaneous  material  balance  and  equilibri- 
um relations  are  provided.  These  solutions, 
together  with  the  boundary  and  initial  conditions, 
are  used  to  determine  overall  concentration 
profiles  or  histories.  Quantitative  calculation 
methods  developed  include  algebraic  solutions, 
and  a  graphical  solution  applicable  to  ternary 
systems.  A  system  of  enumeration  and  classifica- 
tion of  distinct  concentration-profile  types  is 
presented  to  permit  rapid  construction  of  sche- 
matic profile  patterns.  The  calculation  methods 
are  illustrated  by  a  series  of  numerical  threeand 
four-component  examples.  (OSW  abstract) 
W72-06374 


SCALE  CONTROL  FOR  SALINE  WATER  CON- 
VERSION DISTILLATION  PLANTS, 

Baldwin- Lima-Hamilton  Corp.,  Philadelphia,  Pa. 
Robert  A.  Tidball,  and  A.  N.  Rogers. 
For  sale  by  the  Superintendent  of  Documents, 
U.S.  Government  Printing  Office,  Washington, 
D.C.  20402  -  Price  $0.40.  Office  of  Saline  Water 
Research  and  Development  Progress  Report  No. 
186,  April  1966.  18  p,  23  fig,  11  tab.  14-01-001-230 
and  14-01-0001-304. 

Descriptors:  'Desalination,  Flash  distillation, 
'Scaling,  Calcium  sulfate,  'Heat  exchangers, 
'Desalination  plants. 

Identifiers:  'Anti-scaling  compounds,  'Vertical 
tube  evaporators. 

Tests  were  performed  to  evaluate  six  scale  control 
methods.  Five  were  used  with  a  six-stage  flash 
plant  -  (1)  proprietary  an ti- scaling  compounds,  (2) 
calcium  carbonate  sludge  recirculation,  (3)  calci- 
um sulfate  sludge  recirculation,  (4)  sulfuric  acid 
with  calcium  sulfate  sludge  recirculation,  and  (5) 
pH  control.  The  sixth  method,  pH  control  with 
hot-end  calcium  sulfate  sludge  addition,  was 
tested  in  a  long  tube  vertical  evaporator.  Method 
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(1)  resulted  in  soft  deposits  on  heat  exchange  sur- 
faces, (2)  1.5  -  2.0  weight  percent  calcium  car- 
bonate at  six  feet  per  second  velocity  prevented 
loss  in  heat  transfer  up  to  285  deg  F,  (3)  not  suc- 
cessful, (4)  not  successful,  (5)  long  term  operation 
without  scale,  (6)  operated  successfully.  (OSW  ab- 
stract) 
W72-06375 


AN  INVESTIGATION  OF  THE  SOLUBILITY  OF 
CALCIUM  SULFATE  IN  SEAWATER  CONCEN- 
TRATES AT  TEMPERATURES  FROM  AM- 
BIENT TO  65  DEGREES  C, 

American  Machine  and  Foundry  Co.,  Springdale, 
Conn.  Research  and  Development  Div. 
Lloyd  Shaffer. 

For  sale  by  the  Superintendent  of  Documents, 
U.S.  Government  Printing  Office,  Washington, 
D.C.  20402  -  Price  $0.45.  Office  of  Saline  Water 
Research  and  Development  Progress  Report  No. 
191 ,  May  1966.  77  p,  14  fig,  6  tab,  12  ref. 

Descriptors:  'Desalination,  'Scaling,  'Calcium 
sulfate.  Chemical  properties.  Sea  water,  'Crystal- 
lization, Solubility,  Nucleation. 

The  crystallization  of  solids  from  concentrated 
seawater  brines  was  investigated.  Calcium  sulfate 
dihydrate  precipitates  as  decarbonated  seawater  is 
evaporated  at  35-60  deg  C.  The  molal  solubility 
product  of  dihydrate  is  0.00151  at  20  deg  C, 
0.00164  at  40  C,  and  0.00156  at  60  C.  The  solubility 
product  of  dihydrate  at  40  deg  C  is  0.00164  in  nor- 
mal seawater,  0.00342  in  3x  seawater  and  0.00385 
in  6x  seawater.  In  6x  seawater  the  solubility 
product  increases  with  temperature  from  0.00358 
at  20  deg  C  to  0.00385  at  40  deg  C  and  to  0.00441  at 
60  deg  C.  (OSW  abstract) 
W72-06376 


SOLAR    DISTILLATION    UTILIZING    MULTI- 
PLE-EFFECT HUMIDIFICATION, 

Arizona  Univ.,  Tucson. 

Carl  N.  Hodges,  T.  Lewis  Thompson,  John  E. 

Groh,  and  Donald  H.  Frieling. 

For  sale  by  the  Superintendent  of  Documents, 

U.S.   Government   Printing  Office,   Washington, 

D.C.  20402  -  Price  $1.00.  Office  of  Saline  Water 

Research  and  Development  Progress  Report  No. 

194,  May  1966.  159  p.  14-01-0001-247. 

Descriptors:     'Solar     distillation,     'Evaporator, 

'Humidification,     Heat     transfer,     Desalination 

plants. 

Identifiers:      'Solar     collectors,     Cost,     Puerto 

Penasco  plant.  Cost  optimization,  'Multiple-effect 

humidification. 

A  multiple-effect  solar  distillation  system  is 
described.  A  pilot  plant  was  constructed  and 
operated  at  Puerto  Penasco,  Sonora,  Mexico.  The 
pilot  plant  produced  over  3,000  gallons  per  day  of 
distilled  water  from  a  10,400  square  feet  of  solar 
collector  area.  A  preliminary  economic  analysis  is 
given  which  compares  projected  costs  with  those 
of  the  simple  solar  still.  (OSW  abstract) 
W72-06377 


MASS  TRANSFER  IN  CAPILLARIES  AND 
POROUS  MEDIA, 

Syracuse  Univ.  Research  Inst.,  N.Y. 

N.  S.  Reejhsinghani,  R.  G.  Latini,  P.  D.  Agrawal, 

W.  N.  Gill,  and  A.  J.  Barduhn. 

For  sale  by  the  Superintendent  of  Documents, 

U.S.   Government   Printing  Office,   Washington, 

D.C.  20402  -  Price  $0.55.  Office  of  Saline  Water 

Research  and  Development  Progress  Report,  Dec. 

1966.  105  p,  40  fig,  6  tab,  18ref.  14-01-0001-402. 

Descriptors:  'Freezing,  'Desalination,  'Porous 
media,  'Laminar  flow,  'Mathematical  models, 
•Mass  transfer,  Dimensional  analysis.  Dispersion. 
Identifiers:  'Wash  column,  'Brine  removal, 
'Velocity  profiles,  'Peclet  nos. 


Freezing  continues  to  show  promise  as  a  method 
of  producing  low-cost  water  from  sea  water.  In 
this  process  partial  freezing  of  the  salt  water  yields 
a  slush  of  pure  ice  crystals  suspended  in  brine,  and 
in  the  separation  of  the  ice-brine  slurries  and  the 
subsequent  washing  of  the  ice  crystals  with  fresh 
water,  brine  is  displaced  from  the  interstices  of  the 
particles  by  the  downward  flow  of  fresh  water.  It 
is  desirable  to  accomplish  washing  with  the  least 
loss  of  fresh  water  and  in  an  ideal  case,  a  piston- 
like front  of  descending  wash  water  is  preferred. 
However,  in  porous  media,  piston  flow  never  oc- 
curs since  there  is  always  dispersion  in  the  axial 
and  radial  directions.  Therefore,  it  is  essential  to 
understand  the  transient  mechanism  of  mass 
transfer  under  the  combined  effect  of  forced  and 
natural  convection  flow.  The  present  work  was  un- 
dertaken to:  (a)  Develop  a  mathematical  model  for 
laminar  dispersion  in  vertical  tubes  with  density 
differences  present,  and  to  investigate  the  parame- 
ters of  the  system,  (b)  Obtain  experimental  data 
when  the  heavier  fluid  displaces  the  lighter  and 
vice-versa  over  a  wide  range  of  variables  involved, 
(c)  Examine  the  effect  of  tube  diameter,  if  any, 
under  otherwise  identical  flow  conditions.  (OSW 
abstract) 
W72-06378 


RESEARCH  ON  PUMPING  UNrT  STUDIES, 
FINAL  EVALUATION  REPORT, 

Bureau  of  Reclamation,  Denver,  Colo. 
Carlos  G.  Bates. 

For  sale  by  the  Superintendent  of  Documents,  U. 
S.  Government  Printing  Office,  Washington,  D.  C. 
20402  -  Price  $0.65.  Office  of  Saline  Water 
Research  and  Development  Progress  Report  no. 
205,  Sept.  1966.  41  p,  15  fig,  8  tab.  14-01-0001-544 
W.  O.  2. 

Descriptors'.     Desalination,      'Desalination     ap- 
paratus,    Equipment,     'Pumps,     Pump    testing. 
Costs,  Performance. 
Identifiers:  'Sea  water  pumps. 

Results  of  OSW  contracts  to  three  pump  manufac- 
turers for  obtaining  realistic  data  on  large  pumps  in 
materials  suitable  for  desalination  plants  are  re- 
ported. The  effect  of  specific  speed  on  cost,  effi- 
ciency and  net  positive  suction  head,  plot  of 
specific  speed  and  sigma;  selection  of  pump  types; 
choice  of  material;  depth  of  pump  setting,  and 
pump  and  motor  capacities,  weights  and  costs  are 
provided.  (OSW  abstract) 
W72-06379 


ITRST  ANNUAL  REPORT  -  BRACKISH  WATER 
CONVERSION  DEMONSTRATION  PLANT  NO. 
4,  ROSWELL,  NEW  MEXICO  (FOR  PERIOD 
MAY  1963  THROUGH  JUNE  30,  1964), 

American  Hydrotherm  Corp.,  New  York. 

P.  L.  Geiringer,  R.  F.  Royer,  L.  T.  Taylor,  and  F. 

E.  DaHarb. 

Office  of  Saline  Water  Research  and  Development 

Progress  Report  No  169.  (1964),  87  p,  4  tab,  40  fig. 

14-01-001-322. 

Descriptors:   'Desalination,  Scaling,  Equipment, 

Calcium   sulfate,    'Operation   and    maintenance, 

•Vapor    compression    distillation.     Desalination 

processes.  Pilot  plants. 

Identifiers:  Pilot  plant  operations,  Roswell  (New 

Mexico). 

The  first  year  of  operation  of  the  vapor  compres- 
sion distillation  pilot  plant  is  summarized.  Equip- 
ment failure  was  the  principal  cause  of  interrup- 
tion to  operations.  However,  during  the  period  a 
total  of  44,500,000  gallons  of  water  was  delivered 
to  the  city  of  Roswell.  The  product  water  con- 
tained about  25  ppm  TDS,  which  is  very  good 
compared  to  the  normal  1400  ppm  of  city  water. 
(OSW  abstract) 
W72-06380 


EXPERIMENTAL  AND  ANALYTICAL  STUDDi 
OF  HEAT  TRANSFER  IN  A  FALLING  FHA 
SYSTEM, 

Houston  Research  Inst.,  Inc.,  Tex. 

A.  E.  Dukler,  and  L.  C.  Elliott. 

For  sale  by  the  Superintendent  of  Documents,  11 

S.  Government  Printing  Office,  Washington,  D.  C 

20402    -    Price    $0.60.    Office   of    Saline    Wate 

Research  and  Development  Progress  Report  Nc 

287,  October  1967, 1 1 5  p,  42  fig,  5  tab,  6  ref. 

Descriptors:  Desalination,  'Heat  transfer,  *Tbi 
films,  'Desalination  apparatus,  Evaporators,  Hea 
exchangers,  Distillation. 

Analysis  and  comparison  with  theory  are  given  fo 
heat  transfer  coefficients  on  the  condensing  side 
Data  are  from  a  smooth  2-in.  x  20-ft  tube  wit 
pressures  from  3.7  to  65  in.  Hg  abs.  The  theory  o 
predicting  heat  transfer  by  Nusselt  gave  coeffi 
cients  which  are  too  low.  The  theory  by  Dukle 
gave  results  which  agree  quite  well  with  the  dat 
and  is  recommended  for  design  calculations.  El 
planations  are  proposed  to  explain  differenct 
between  theory  and  experiment.  The  experiment* 
effect  on  heat  transfer  of  up  to  6.6  vol  %  air  on  th 
air  side  is  given.  These  are  compared  with  an  en 
pineal  relation  by  Meisenburg  et  al.  and  th 
theoretical  relation  of  Colbum  and  Hougen.  Th 
Colbum-Hougen  relation  is  far  better  -  prediction 
for  the  condensing  side  are  about  6%  lower  tha 
the  experimental  results.  Data  and  analysis  for 
swirl-type  inlet  device  show  no  evidence  of  in 
proved  heat  transfer.  A  summary  of  observatiot 
of  the  inside  of  the  2-in.  tube  during  heat  transfc 
under  vacuum  are  given.  Surface  evaporation  ws 
the  predominant  mechanism  of  heat  transfe 
(OSW  abstract) 
W72-06381 


ELECTROCHEMICALLY  CONTROLLED  ION 
EXCHANGE, 

Rocketdyne,  Canoga  Park,  Calif. 

S.  Evans,  M.  A.  Accomazzo,  W.  W.  Hamilton,  an 

J.  E.  Lewis. 

For  sale  by  the  Superintendent  of  Documents,  I 

S.  Government  Printing  Office,  Washington,  D.  < 

20402  -  Price  $0.50.  Office  of  Saline  of  Wall 

Research  and  Development  84  p,  20  fig,  17  tab, 

ref.  14-01-0001-334. 

Descriptors:  'Desalination,  'Electrodes,  'Ic 
exchange,  'Electrochemistry,  Cost  analyst 
'Demineralization,  'Cations,  'Anions. 

The  development  of  a  demineralization  proces 
best  defined  as  electrochemically  controlled  ioi 
exchange  is  described.  Essentially  undissociatJ 
fixed  groups  (e.g.,  weak  acid  or  weak  base)  th 
are  ionized  as  a  result  of  the  electrochemical  rea 
tions,  participate  in  an  ion-exchange  process.  Tl 
properties  of  weak-acid  and  weak-base  io 
exchange  resins  are  incorporated  into  tl 
demineralizing  electrodes.  These  include  hit 
capacity,  ease  of  regeneration,  and  long-term  se 
vice  life.  The  electrochemical  process  is  carrii 
out  in  neutral  solution  since  negligible  ic 
exchange  occurs  chemically  in  neutral  solutio 
The  results  of  half-cell  studies,  (coupling  a  catio 
responsive  decode  to  the  Ag-AgCl  electrode)  pe 
tinent  to  the  development  of  the  mechanism  of  c 
tion  exchange,  and  to  the  extension  of  tl 
mechanism  to  include  weak-acid,  lon-exchanj 
resins,  are  discussed  in  detail.  Techniques  to  aut 
matically  determine  the  concentration  of  chlorii 
ion  and  sulfate  ion,  developed  during  this  progra 
are  also  presented.  A  preliminary  cost  analysis  f 
this  process,  based  on  present-day  results, 
presented  and  discussed.  (OSW  abstract) 
W72-06382 


THE   DETERMLNATION   OF   THE   INTRLNS1 
CHARACTERISTICS  OF  REVERSE  OSMOSIS 

Hydronautics,  Inc.,  Laurel,  Md. 

C.  Elata. 

For  sale  by  the  Superintendent  of  Documents, ' 

S.  Government  Printing  Office.  Washington,  D. 
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M02  Price  $0.25.  Office  of  Saline  Water  Research 
id  Development  Progress  Report  No.  291 ,  Janua- 
r  1968.  25  p,  3  fig,  1  tab,  11  ref.  14-01-0001-1305. 

escriptors:     'Membranes,     'Reverse    osmosis, 

desalination,  'Membrane  processes,  'Ion  trans- 

>rt. 

lentifiers:  'Transport  coefficients,  'Differential 

ansport  equations. 

lie  derivation  of  the  equations  describing  the 
import  of  water  and  salt  through  a  non-ideal 
embrane  are  critically  reviewed  and  further 
:veloped.  Special  cases  are  considered  for  flow 
rough  homogeneous,  composite  and  imperfect 
embranes.  Methods  are  listed  by  which  the  rele- 
mt  intrinsic  characteristics  of  membranes  may 
:  determined.  Differential  transport  equations 
e  derived  for  a  homogeneous  membrane,  with 
e  coefficients  expanded  in  series  of  the  condi- 
>ns  of  state.  The  first  order  form  of  these  equa- 
ins  are  integrated  to  obtain  expressions  for  the 
ilume  -  and  saltfluxes  in  terms  of  pressure  and 
mcentration  differences  across  the  membrane. 
lecial  cases  under  constraint  conditions  are  con- 
lered,  for  homogeneous  membranes,  mem- 
anes  in  series  and  for  imperfect  membranes, 
lis  development  leads  to  a  description  of 
ocedures  by  which  the  transport  coefficients 
ay  be  determined  experimentally  and  their  possi- 
t  dependence  on  pressure  and  concentration 
und.  The  limitations  of  the  experimental  results 
■ueh  are  obtained  from  such  measurements  with 
imposite  membranes,  are  clarified.  (OSW  ab- 
•acl) 
72-06383 


3NDENSER  TUBE  BUNDLE  CONFIGURA- 
ONS  FOR  50-MGD  AND  LARGER 
ESALINATION  PLANTS, 

ik  Ridge  National  Lab.,  Tenn. 
.  M.  Noritake,  and  R.  W.  Browell. 
>r  sale  by  the  Superintendent  of  Documents,  U. 
Government  Printing  Office,  Washington,  D.C. 
402  Price  $0.65.  Office  of  Saline  Water  Research 
d  Development  Progress  Report  No.  315 
xember  1967,  133  p,  12  fig,  3  tab,  19  ref.  14-01- 
01-534  14-01-0001-537. 

:scriptors:  'Desalination,  Desalination  ap- 
ratus,  Computer  programs.  Distillation, 
/aporators,  'Condensers,  Equipment,  Design, 
ibes. 

echanical  and  thermodynamic  features  are  given 
r  design  of  the  large  tube  bundles  used  in 
salination  plants.  Design  goals  are  minimum 
essure  losses,  maximum  heat  transfer,  minimum 
ell  costs,  adequate  flow  velocities  and  efficient 
moval  of  noncondensable  gases.  Practices  fol- 
wed  by  four  manufacturers  of  steam  condensers 
e  given.  A  computer  program  is  described  with 
uations  and  with  methods  for  designing  and  cal- 
lating  the  performance  of  rectangular  and  circu- 
■  tube  bundles.  Appendixes  include  a  description 
the  computer  condenser  program,  the  computer 
put  data  setup,  condenser  program  nomencla- 
re.  a  rectangular  condenser  code,  a  circular  con- 
riser  code,  and  computer  code  diagnostic  state- 
ents.  (OSW  abstract) 
72-06520 


RST  ANNUAL  REPORT  -  OPERATION  OF 
IE  MULTI-STAGE  FLASH  DISTILLATION 
-ANT  SAN  DIEGO,  CALIFORNIA. 

italytic  Construction  Co.,  Philadelphia,  Pa. 

>r  sale  by  the  Superintendent  of  Documents,  U. 
Government  Printing  Office,  Washington,  D.C. 
402  Price  $3.25.  Office  of  Saline  Water  Research 
id  Development  Progress  Report  No.  615, 
ovember  1970.  303  p,  37  fig,  53  tab.  OSW  Con- 
>ct  14-01-0001-1736. 

escriptors:  'Operations  and  maintenance, 
Management,  'Flash  distillation,  'Desalination, 
esalination  apparatus,  Heat  exchangers.  Pumps, 


Corrosion,       Water       treatment,       Deaeration, 
Evaporators,  Operating  costs,  Design,  Scaling. 

The  management,  operation,  maintenance,  physi- 
cal plant,  are  discussed  along  with  information 
gained  in  the  overall  program  of  advancing  the 
state  of  the  art  of  desalting  technology.  The  plant 
is  a  2,500,000-gallon  per  day  full  size  module  of  a 
50,000,000-gallon  per  day  multi-stage  flash  sea 
water  desalination  plant.  The  module  is  operated 
in  conjunction  with  a  utility  electric  power  plant. 
The  plant  is  designed  to  provide  meaningful  data 
concerning  the  design  and  operation  of  large 
desalination  plants  including  such  items  as  heat 
transfer,  equipment  and  structural  design,  materi- 
als, cost  of  providing  fresh  water,  process  en- 
gineering, operation  of  multi  purpose  plants,  and 
equipment  performance.  (OSW  abstract) 
W72-06521 


ABSTRACTS  OF  LITERATURE  ON  THE 
DISTH.LATION  OF  SEA  WATER  AND  ON  THE 
USE  OF  NUCLEAR  ENERGY  FOR  DESALTING, 

Oak  Ridge  National  Lab.,  Tenn. 
K.  O.  Johnsson,  and  R.  P.  Hammond. 
For  sale  by  the  Superintendent  of  Documents,  U. 
S.  Government  Printing  Office,  Washington,  D.C. 
20402  Price  $2.00.  Office  of  Saline  Water  Research 
and  Development  Progress  Report  No.  589,  Sep- 
tember 1970,  280  p. 

Descriptors:  'Bibliographies,  'Distillation 
processes,  'Desalination  processes.  Energy, 
Sites,  Sea  water,  Industries,  Nuclear  powerplants, 
Nuclear  energy. 

Identifiers:  'Nuclear  desalination,  Energy  sources 
and  utilization. 

Abstracts  are  given  for  approximately  1200  arti- 
cles related  to  the  desalination  of  water.  The  re- 
port contains  information  stored  in  a  computerized 
storage  and  retrieval  system  on  desalination  at  the 
Oak  Ridge  National  Laboratory.  Abstracts  are 
grouped  into  nine  categories.  Authors  and 
keyword  indexes  to  articles  referenced  are  pro- 
vided. Keywords  were  chosen  from  a  thesaurus 
developed  at  Oak  Ridge  to  identify  content  of  the 
articles.  (OSW  abstract) 
W72-06522 


FUNCTIONAL  GROUPS  AND  IONS  ON  CAR- 
BON SURFACES  SUITABLE  FOR  ION-ADSOR- 
PTION ELECTRODES, 

Oklahoma  Baptist  Univ.,  Shawnee. 

J.  O.  Purdue,  W.  E.  Neptune,  B.  Yarbrough,  D. 

White,  and  R.  Gregg. 

For  sale  by  the  Superintendent  of  Documents,  U. 

S.  Government  Printing  Office,  Washington,  D.C. 

20402  Price  $0.15.  Office  of  Saline  Water  Research 

and  Development  Progress  Report  No.  331  April 

1968,  14  p,  3  fig,  2  tab,  2  ref.  14-01-0001-769. 

Descriptors:     'Desalination,     'Demineralization, 
'Ion  exchange,  'Electrodes,  'Anodes,  'Desalina- 
tion apparatus,  'Carbon,  'Anion  exchange. 
Identifiers:  'Quaternization. 

Studies  are  summarized  in  which  attempts  were 
made  to  improve  the  efficiency  of  an  electrode 
demineralization  process  for  use  in  desalination  by 
increasing  the  anion  exchange  capacity  of  anodes 
prepared  from  modified  carbon  black  materials. 
(OSW  abstract) 
W72-06523 


THE  EFFECT  OF  COMPRESSION  ON  MEM- 
BRANE PERMEABILITY, 

Cornell  Univ.,  Ithaca,  N.Y. 

P.  Harriott,  and  D.  L.  Michel  sen. 

For  sale  by  the  Superintendent  of  Documents,  U. 

S.  Government  Printing  Office,  Washington,  D.C. 

20402  Price  $0.40.  Office  of  Saline  Water  Research 

and  Development  Progress  Report  No.  330,  April 

1968.  66  p,  10  tab.  25  fig,  47  ref.  14-01-0001-750. 


Descriptors:  'Reverse  osmosis,  'Desalination, 
'Membrane  processes,  'Mass  transfer,  'Compac- 
tion. 

Identifiers:  'Water  flux,  'Salt  rejection,  'Mem- 
brane compaction,  'Transport  mechanisms,  'Cel- 
lophane, Polyvinyl  alcohol. 

The  object  was  to  analyze  the  mechanism  of  mass 
transport  through  cellophane  films,  and  to  con- 
sider the  film  thickness  or  porosity  as  an  indepen- 
dent variable  to  be  measured  and  controlled.  The 
basic  idea  was  to  compress  the  film  between  two 
porous  plates  with  a  mechanical  press,  measure 
and  control  the  thickness  of  the  film,  i.e.  porosity, 
and  study  the  permeation  of  water  and  salt  through 
the  film  using  water  pressure  as  an  independent 
driving  force.  With  this  approach  the  film 
thickness  could  be  measured  by  strain  gages  and 
controlled  by  changes  in  the  mechanical  compres- 
sion. The  mechanical  compression  on  the  film  and 
applied  water  pressure  were  independent  varia- 
bles, although  the  compression  force  had  to  ex- 
ceed the  total  force  from  the  water  pressure.  In 
most  tests  film  thickness  was  maintained  constant 
by  adjusting  the  mechanical  compression  and  Jl 
and  J2  studied  as  a  function  of  water  driving  force. 
By  maintaining  the  film  thickness  constant,  an  in- 
vestigation was  made  of  the  effect  of  driving  force 
and  temperature  on  water  and  salt  flux  indepen- 
dently of  the  film  compression  normally  found  in  a 
typical  reverse  osmosis  cell.  A  sequence  of  tests 
was  made  to  determine  the  effect  of  salt  concen- 
tration on  water  flux  and  salt  rejection,  again  at  a 
constant  film  thickness.  (OSW  abstract) 
W72-06524 


STUDY  OF  MICELLAR  FORMATION  BY 
NATURALLY  OCCURRING  UPIDS  AND  THE 
PROPERTIES  OF  RECONSTRUCTED  LIPID 
MEMBRANES, 

Albert  Einstein  Coll.  of  Medicine,  Bronx,  N.Y. 
R.  Katzman. 

67  PAGES;  19  FIGURES;  10  TABLES.  R  and  D 
Progress  Report  No.  358.  14-01-0001-1277. 

Descriptors:  'Membranes,  'Lipids,  'Biological 
membranes,  Ion  exchange,  Desalination,  Separa- 
tion techniques,  Semipermeable  membranes. 
Identifiers:  'Lipid  bilayer,  'Micellar  formation, 
'Reconstituted  lipid  membranes,  Sulfatides,  Tur- 
bidimetric  measurements.  Phosphatidyl  inositol. 

The  interaction  of  phosphatidylinositol  with  metal- 
lic cations  was  studied  by  three  methods.  (1) 
Hydrogen  ion  release:  Dispersions  of 
phosphatidylinositol  were  adjusted  to  pH  3.5  and 
increments  of  electrolyte  were  added.  The  quanti- 
ty of  H+  released  (measured  by  the  quantity  of 
tetramethylammonium  hydroxide  required  to 
maintain  pH  3.5)  followed  the  order  of  Ca2+  > 
Mg2+  >  K+  >  Na+.  (2)  Turbidity:  The  effective- 
ness of  the  cations  in  increasing  turbidity  was 
Ca2+  >  Mg2+  >  K+  >  Na+  >  Li+  choline 
chloride.  (3)  Coagulation:  Dispersions  of 
phosphyatidylinositol  were  coagulated  by  the  ad- 
dition of  salts.  Analysis  of  cations  in  the  coagula 
provided  a  measure  of  cation  selectivity.  Sulfatide 
when  converted  to  the  sodium  salt  could  be 
dispersed  in  water  by  ultrasonic  radiation  to  form 
stable  systems.  Titrations  and  reactions  with 
metallic  cations  showed  the  strongly  acidic 
behavior  of  this  lipid.  Addition  of  univalent  and 
divalent  metal  chlorides  produced  increases  in  tur- 
bidity and  coagulation  showing  the  relative  affinity 
of  the  sulfate  group  for  the  cations  was  Ca2+  > 
Mg2+  >  K+  >  Na+  >  Li  +  .  Analysis  of  the  lipid 
coagulated  by  adding  salts  or  mixtures  of  salts 
showed  a  stoichiometric  relation  of  lipid  to  cation 
where  each  Ca2+  and  Mg2+  bridges  two  lipid 
molecules.  Selective  binding  of  K+  >  Na+  and 
Ca2  +  >  Mg2  +  is  found  by  turbidimetric  measure- 
ments and  by  analysis  of  coagula.  Mixed  disper- 
sions of  sulfatide  with  either  lecithin  or 
cerebroside  show  cation  association  by  sulfatide 
with  inclusion  of  neutral  lipid  in  coagula.  Similari- 
ties are  shown  by  acidic  lipids  and  cation- 
exchange  resins  with  analogous  acid  groups  in 
their  reactions  with  cations. 
W72-06562 
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COUPLING     PHENOMENA     IN     SYNTHETIC 
MEMBRANES, 

Harvard  Medical  School,  Boston,  Mass. 

S.  R.  Caplan. 

For  sale  by  the  Superintendent  of  Documents,  U. 

S.  Government  Printing  Office,  Washington,  D.  C. 

20402,    Price    $1.25.    Office    of    Saline    Water 

Research  and  Development,  122  p,  28  fig,  8  tab,  27 

ref.  14-01-0001-977. 

Descriptors:  'Membranes,  'Biological  mem- 
branes, 'Membrane  processes,  'Separation 
techniques,  Permeability,  Ion  exchange,  Ion  trans- 
port, 'Dialysis,  Thermodynamics,  Enzymes. 
Identifiers:  'Piezodialysis,  'Active  transport 
simulation,  'Coupling  phenomena.  Bound  en- 
zymes. 

Pressure  dialysis  and  active  transport  simulation 
were  studied.  Both  areas  involve  a  fundamental  in- 
vestigation of  coupling  phenomena.  Coupling  is 
studied  in  synthetic  mosaic  arrays,  with  the  object 
of  developing  basic  techniques  and  principles  for 
use  in  the  design  and  testing  of  pressure  dialysis 
equipment.  The  nonequilibrium  thermodynamics 
of  natural  and  model  active  transport  systems  is 
treated  in  some  detail.  This  treatment  provides  the 
conceptual  background  for  our  current  studies  of 
the  coupling  of  chemical  reactions  to  flows  in 
mosaics  of  fragmented  natural  materials,  in 
unsymmetrical  membranes  containing  bound  en- 
zymes, and  in  epithelial  tissues.  (OSW  abstract) 
W72-06563 


DEVELOPMENT      OF      REVERSE      OSMOSIS 
DESALINATION  MEMBRANES, 

Universal  Water  Corp.,  Delmar,  Calif. 

S.  Manjikian,  and  C.  Allen. 

For  sale  by  the  Superintendent  of  Documents,  U. 

S.  Government  Printing  Office,  Washington,  D.  C. 

20402.  63  pages,  6  figures,  19  tables.  14-01-0001- 

1326. 

Descriptors:      'Reverse     osmosis,     Membranes, 

•Semipermeable       membranes,       'Permeability, 

Desalination,  Separation  techniques.  Saline  water, 

Cellulose. 

Identifiers:   'Membrane  casting,   'Salt  rejection, 

•Water  flux,  Pyridine,  Cellulose  acetate. 

Exploration  and  optimization  of  pyridine  as  a  cast- 
ing solution  ingredient  showed  that  pyridine-con- 
taining  solutions  produced  membranes  having  im- 
proved strength,  toughness  and  elongation.  Fabri- 
cation requirements  were  somewhat  different 
from  those  employed  for  a  standard  formamide 
type  casting  solution.  Formulation,  evaporation 
time  and  curing  temperature  were  all  more  critical 
for  solutions  containing  pyridine.  The  most  valua- 
ble and  practical  result  of  pyridine  addition  is  a  sig- 
nificantly superior  membrane  performance  at 
higher  operating  pressures.  Membranes  made 
from  solutions  comprising  cellulose  acetate, 
acetone,  glycerol  and  n-propanol  have  operating 
characteristics  in  the  same  range  as  formamide 
modified  membranes.  Membranes  of  higher  selec- 
tivity were  attained  but  only  at  the  expense  of  flux. 
Studies  of  quench  water  temperature  show  that 
best  results  are  obtained  when  membranes  are 
quenched  by  immersion  in  water  at  0-2  deg  C 
although  only  slight  reduction  in  selectivity  was 
found  in  standard  formamide  membranes 
quenched  in  water  up  to  23  deg  C.  Membranes  cast 
from  solutions  containing  pyridine  showed  a  sub- 
stantially greater  selectivity  reduction  when 
quenched  at  23  deg  C.  The  temperature  of  the  im- 
mersion water  is  critical  for  the  first  few  seconds 
after  which  immersion  water  temperature  seems  to 
have  little  effect  on  membrane  performance. 
(OSW  abstract) 
W72-06564 


3B.  Water  Yield  Improvement 


WATER-RESOURCES     APPRAISAL     OF     THE 
GRANITE  SPRINGS  VALLEY   AREA,   PERSH- 


ING, CHURCHILL,   AND  LYONS  COUNTIES, 
NEVADA, 

Geological  Survey,  Carson  City,  Nev. 

For  primary  bibliographic  entry  see  Field  04B. 

W72-05892 


A     WATER     YIELD     MODEL     FOR     SMALL 
WATERSHEDS, 

Kentucky  Univ.,  Lexington.  Dept.  of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  see  Field  02A. 

W72-06284 


SNOW  FENCES  FOR  WATERSHED  MANAGE- 
MENT, 

Forest  Service  (USDA),  Laramie,  Wyo.  Rocky 
Mountain  Forest  and  Range  Experiment  Station. 
Ronald  D.  Tabler,  and  Kendall  L.  Johnson. 
Proceedings,  Symposium  on  Snow  and  Ice  in  Rela- 
tion to  Wildlife  and  Recreation,  Ames,  Iowa, 
February  11-12,  1971.  p  116-121,  3  fig,  6  ref .  Iowa 
Cooperative  Wildlife  Research  Unit  and  Iowa 
State  University,  Ames,  Iowa. 

Descriptors:  'Snow  management,  'Snowpacks, 
•Snowdrifts,  'Water  yield  improvement,  'Wind- 
breaks, Snow  cover,  Water  yield.  Watershed 
management,  Streamflow,  Snowmelt,  Water  con- 
servation, Shelterbelts,  Blizzards,  Winds,  Water 
sources.  Water  equivalent.  Water  balance,  Snow- 
fall, Water  storage,  Wyoming. 
Identifiers:  'Snow  fences.  Induced  snow  accumu- 
lation, Blowing  snow,  Snow  transport.  Experi- 
mental watersheds. 

Snow  fences  hold  promise  on  the  windswept  high 
plains  for  reducing  sublimation  losses  of  wind- 
blown snow,  as  a  water  diversion  technique,  and 
to  make  subsequent  snowpack  management  feasi- 
ble. A  comparison  of  two  adjacent  drainages  in 
southeast  Wyoming  suggested  that  differences  in 
water  yield  and  timing  might  be  attributed  to  the 
relative  abundance  of  barriers  trapping  wind- 
blown snow.  After  9  years  of  pretreatment  mea- 
surements on  three  small  experimental 
watersheds,  a  snow  fence  was  built  on  one  in  1969. 
Although  more  years  will  be  required  to  determine 
the  effects  of  the  treatment  on  water  yield  and 
snow  accumulation,  first-year  results  show  the 
snow  fence  increased  peak  snowpack  water- 
equivalent  by  70%. 
W72-06410 


SUPPRESSION  OF  CHANNEL-SIDE  CHAPAR- 
RAL COVER  INCREASES  STREAMFLOW, 

Forest    Service    (USDA),    Tempe,    Ariz.    Rocky 
Mountain  Forest  and  Range  Experiment  Station. 
Paul  A.  Ingebo. 

J.  Soil  and  Water  Conserv.  Vol.  26,  No.  2,  March- 
April  1971.  p  79-81 ,  4  fig. 

Descriptors:  'Water  yield  improvement,  'Riparian 
water  loss,  'Vegetation  effects,  'Water  loss, 
'Chaparral,  'Evapotranspiration,  'Chemcontrol, 
Brush  control,  Herbicides,  Water  conservation, 
Natural  use,  Watershed  management.  Stream- 
flow,  Runoff,  Arizona. 
Identifiers:  'Research  watersheds,  Fenuron. 

Shrubs  and  trees  along  well-defined  stream  chan- 
nels in  a  246-acre  chaparral-covered  watershed  in 
central  Arizona  were  suppressed  with  fenuron  in 
1967.  Both  duration  and  volume  of  streamflow  in- 
creased in  the  two  years  following  treatment. 
Streamflow,  which  is  normally  intermittent  during 
summer  and  fall,  became  continuous.  Flow  in- 
creased 0.63  and  0.97  area  inches  (32  and  54  per- 
cent) in  the  two  years,  or  in  terms  of  the  treated 
area  only  (15  percent  of  the  watershed),  4.1  and  6.3 
inches.  Most  of  the  increase  in  volume  came  dur- 
ing the  time  of  major  flows:  December-April. 
Shrub  and  tree  kill  in  the  treated  area  will  probably 
exceed  80  percent.  Native  grasses  and  forbs  are  in- 
creasing in  the  treated  area. 
W72-06416 


EVALUATION  OF  THE  WATER  SUPPLY  AT 
SIX  SITES  IN  THE  CURECANTI  RECREATION 
AREA,  SOUTHWESTERN  COLORADO, 

Geological      Survey,      Denver,      Colo.      Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  04B. 

W72-06468 


A  NATIONAL  PROGRAM  FOR  ACCELERAT- 
ING PROGRESS  IN  WEATHER  MODIFICA- 
TION. 

Interdepartmental  Committee  for  Atmospheric 
Sciences,  Washington,  D.C. 

Available  from  NTIS,  Springfield,  Va.  22151  as 
PB-202  037  -  $3.00  paper  copy,  $0.95  in  microfiche. 
Federal  Council  for  Science  and  Technology  Inter- 
departmental Committee  for  Atmospheric 
Sciences  Report  No  1 5a,  June  1971 .  50  p,  7  tab. 

Descriptors:  'Weather  modification,  'Climatolo- 
gy, 'Project  planning,  'Programs,  'Reviews, 
Cloud  physics,  Ecology,  Storms,  Hydrology, 
Precipitation  (Atmospheric),  Cloud  seeding,  Fog, 
Hail,  Lightning,  Air  pollution,  Data  collections. 
Environmental  effects. 

Identifiers:  Weather-pollution  relationships,  Na- 
tional programs. 

A  program  is  proposed  for  accelerating  national 
progress  in  the  management  of  national  resources 
through  a  structured  attack  on  objectives  in  the 
area  of  weather  modification.  Projects  recom- 
mended in  the  program  include  Hurricane  Modifi- 
cation, Lightning  Suppression,  Cumulus  Modifica- 
tion, Hail  Research  Experiment,  Great  Lakes 
Snow  Redistribution,  and  Fog  Modification. 
Reviews  of  weather  modification  projects  include 
Atmospheric  Water  Resources  Management, 
Weather  Hazards,  Pollution  and  Weather  Rela- 
tionships, Technology  and  Tools,  Ecological  and 
Hydrologjcal  Aspects,  and  Socioeconomic  and 
Legal  Considerations.  Specific  recommendations 
are  made  to  establish  a  national  depository  for 
weather  modification  data,  for  the  study  of  and  ef- 
fective handling  of  the  socioeconomic  legal 
aspects  for  the  future,  and  for  certain  ecological 
and  hydrologjcal  studies  to  be  performed. 
(Woodard-USGS) 
W72-06475 


RETARDATION  OF  WATER  DROP  EVAPORA- 
TION WITH  MONOMOLECULAR  SURFACE 
FILMS, 

Naval  Research  Lab.,  Washington,  DC.  Ocean 

Sciences  Div. 

For  primary  bibliographic  entry  see  Field  02D. 

W72-06480 

OSMOTIC  WATER  STRESS:  MESOPHYLL 
SATURATION  DEFICIT  AND  TRANSPIRATION 
RATES  OF  TAMARISK, 

Minnesota  Univ.,  St.  Paul.  School  of  Forestry. 
For  primary  bibliographic  entry  see  Field  02D. 

W72-06542 

3C.  Use  of  Water  of  Impaired 
Quality 

EFFECT  OF  SALINE  IRRIGATION  WATERS 
ON  SOIL  CHEMICAL  CHARACTERISTICS 
AND  SOIL  PERMEABniTY, 

Ministry  of  Agriculture,  Cairo  (Egypt).  Soils  Dept 
A.  I.  Shabassy,  A.  I.  Mitkees,  N.  Shehata,  M.  H. 
Selim,  and  M.  El-Hakim. 
Agr  Res  Rev  (Cairo).  47(1):  1-14.  1969.  Hlus. 
Identifiers:   Adsorption,  Alkali,  Chemical.  Clay. 
Concentration,  Exchangeable,  Irrigation.  Permea- 
bility, Saline,  Salt,  Sodium,  Soil,  Soluble. 

Soluble  salts  increase  generally  with  increase  in 
concentration  of  saline  solutions.  Under  field  con- 
ditions, the  concentration  of  the  soil  solution  is  in- 
creased by  the  continual  moisture  extractions  by 
plant  roots  and  by  evaporation,  thus  the  use  of 
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iters  with  salt  concentrations  of  30  or  40  meq/1. 
r  irrigation  should  be  confined  only  in  cases 
lere  they  be  mixed  with  the  appropriate  amounts 
NOe  water.  Waters  containing  10  meq/1.  may  be 
ed  for  irrigation  especially  in  soils  with  good 
linage.  When  applying  waters  containing  10 
sq/L ,  the  increase  in  exchangeable  Na  of  the  soil 
25  Na  absorption  ratio  (SAR)  level  was  small 
ily  1.3  meq  %),  suggesting  that  little  Na  is  ad- 
rbed  by  using  dilute  solutions  of  high  Na  %.  The 
i  adsorption  increases  with  the  increased  con- 
ntration  of  soluble  salts  as  well  as  with  increas- 
!  the  SAR.  Permeability  to  water  was  lowered 
th  the  increase  in  exchangeable  Na  percentage 
SP).  The  permeability  coefficients  were 
creased  at  ESP  9  or  10  to  about  1/4  (or  even  less) 
the  untreated  sample.  An  ESP  of  10  may  be  con- 
lered  as  a  reasonable  lower  limit  for  U.A.R.  al- 
ii soils,  especially  for  clay  soils.— Copyright 
71 ,  Biological  Abstracts,  Inc. 
72-06569 

).  Conservation  in  Domestic  and 
Municipal  Use 


.TERNATIVE     FUTURES     AND     DISTRIBU- 
0NAL  PLANNING, 

leens  Coll.,  Flushing,  N.Y. 

r  primary  bibliographic  entry  see  Field  06B. 

72-05929 


IE       SOCIAL       IMPLICATIONS       OF       RE- 
DENTIAL  ENVIRONMENTS, 

>rth   Carolina   State   Univ.,   Raleigh.   Dept.   of 

chitecture. 

r  primary  bibliographic  entry  see  Field  06B. 

72-05930 


ie  self-service  group  in  the  urban 
:onomy, 

mich  Coll.,  New  York. 

ir  primary  bibliographic  entry  see  Field  06B. 

72-05938 


IEATISE  ON  URBAN  WATER  SYSTEMS. 

ir  primary  bibliographic  entry  see  Field  06B. 
72-06102 


ETROPOLITAN       SUCCESSIVE       USE       OF 
ATER, 

ilorado  Univ.,  Boulder.  Dept.  of  Civil  Engineer- 

j;  and  Denver  Dept.  of  Water,  Colo. 

I  primary  bibliographic  entry  see  Field  05D. 

72-06118 


(VNAGEMENT  OF  MUNICIPAL 

ATERSHED;  EXERCISE  OF  WATER  RIGHTS 
SERVED  BY  THE  GRANTOR  OF  LANDS 
)NVEYED  TO  THE  UNITED  STATES. 

t  primary  bibliographic  entry  see  Field  06E. 
72-06238 


,OOD  CONTROL  DEVELOPED  AND 
>ERATED  WITH  SIMULATION, 

>s  Angeles  County  Flood  Control  District,  Calif, 
anagemenl  Systems  Div. 
M.  Tettemer. 

igineering  Issues  -  Journal  of  Professional  Ac- 
mes, American  Society  of  Civil  Engineers,  No. 
'1 ,  Proc.  Paper  8661 ,  p  55-63,  January  1972.  3  fig. 

sscriptors:  'Computers,  'Flood  control, 
fanagement,  'Simulation  analysis,  'Planning, 
iblic  benefits.  Costs,  Municipal  water,  Storm 
ains. 

ily  long-range  planning  can  provide  information 
alislic  enough  for  effective  control  of  com- 
icated  public  works  programs.  The  tools  and 
:hniques  of  computer  simulation  were  used  by 
e  Los  Angeles  County  Flood  Control  District  in 


the  long-range  planning  of  the  1970  Bond  Issue 
Program  for  the  construction  of  storm  drains  as 
flood  control.  This  is  an  eight-year  $250,000,000 
program,  and  needs  the  frame  of  reference  for  ad- 
ministrative and  managerial  control  which  only 
simulation  can  provide.  The  computer-based  tools 
were  found  to  greatly  increase  the  efficiency  and 
benefits  of  large  programs.  (Campbell-Cornell) 
W72-06308 

3E.  Conservation  in  Industry 


PROCEEDINGS  -  WORKSHOP  ON  POULTRY 
PROCESSING  PLANT  WATER  UTHJZATION 
AND  WASTE  CONTROL, 

North  Carolina  Water  Resources  Research  Inst., 

Raleigh. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-06288 


MARINE  SAND  AND  GRAVEL  MINING  INDUS- 
TRY OF  THE  UNITED  KINGDOM, 

Marine    Minerals    Technology   Center,    Tiburon, 

Calif. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-06426 


ORE   FLUIDS   IN   THE   PORPHYRY   COPPER 
DEPOSIT  AT  COPPER  CANYON,  NEVADA, 

Geological  Survey,  Menlo  Park,  Calif. 

For  primary  bibliographic  entry  see  Field  02K. 

W72-06478 

3F.  Conservation  in  Agriculture 


DYNAMIC  SIMULATION  OF  UNSTEADY 
FLOW  OF  WATER  IN  UNSATURATED  SODLS 
AND  ITS  APPLICATION  TO  SUBHtRIGATION 
SYSTEM  DESIGN, 

Texas  A  and  M  Univ.,  College  Station.   Water 

Resources  Inst. 

For  primary  bibliographic  entry  see  Field  02G. 

W72-05984 


USE  OF  GROUNDWATER  FOR  IRRIGATION 
IN  1970,  HAMH.TON  AND  YORK  COUNTD2S, 
NEBRASKA, 

Geological  Survey,  Lincoln,  Nebr. 

For  primary  bibliographic  entry  see  Field  04B. 

W72-05986 


WATER  PROBLEMS  AND  DEVELOPMENTS 
OF  THE  PAST, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-06004 


COST    DEPLETION    ALLOWANCES    FOR    IR- 
RIGATION WATER, 

Oklahoma     State     Univ.,     Stillwater.     Dept.    of 

Agricultural  Economics. 

For  primary  bibliographic  entry  see  Field  06C. 

W72-06114 


DANGEROUS  GASES  IN  AGRICULTURE. 

For  primary  bibliographic  entry  see  Field  05G. 
W72-O6130 


EFFECTS   OF   IRRIGATION    OF    MUNICD7AL 
SEWAGE  EFFLUENT  ON  SPOH.  BANKS, 

Pennsylvania  State  Univ.,  University  Park.  Inst, 
for  Research  on  Land  and  Water  Resources. 
For  primary  bibliographic  entry  see  Field  05E. 
W72-06135 


GROWTH  OF  PERENNIAL  RYEGRASS  (LOLI- 
UM  PERENNE  L.)  IN  RELATION  TO  WATER, 


NITROGEN,  AND  LIGHT  INTENSITY:  H.  EF- 
FECTS ON  DRY  WEIGHT  PRODUCTION, 
TRANSPIRATION  AND  NTTROGEN  UPTAKE, 

Illinois  Univ.,  Urbana.  Dept.  of  Agronomy. 
R.  J.  Luxmoore,  and  R.  J.  Millington. 
Plant  Soil.  34  (3):  561-574.  1971.  JJlus. 
Identifiers:    Aperture,    Deficit,    Dry,    Grass-M, 
Growth,  Intensity,  Leaf,  Light,  Lolium-Perenne- 
M,    Nitrogen,    Perennial,    Pressure,    Production, 
Relation,  Rye,  Stomatal,  Transpiration,  Uptake, 
Vapor,  Weight. 

Lolium  perenne  was  grown  in  sand  pot  culture  in  a 
controlled  environment  cabinet.  A  factorial  ar- 
rangement of  3  N  treatments,  2  soil  water  levels 
and  2  light  intensity  treatments  were  applied  and 
the  plants  were  harvested  at  33,  46,  60  days  from 
germination.  Growth  analysis  showed  that  N  and 
water  treatments  affected  dry-weight  production 
by  their  effects  on  leaf  area  duration  while  the  dry- 
weight  response  to  increased  light  intensity  was 
due  to  an  increase  in  leaf  area  duration  and  net  as- 
similation rate.  The  effects  of  N  and  water  on  net 
assimilation  rate  were  small.  The  rate  of  transpira- 
tion per  unit  leaf  area  increased  with  light  intensity 
associated  with  greater  stomatal  aperture  and  a 
greater  vapor  pressure  deficit.  N  supply  had  no  ef- 
fect on  the  rate  of  transpiration  per  unit  leaf  area, 
while  increase  in  water  supply  slightly  increased 
transpiration  rate.  The  effects  of  N  and  water  on 
total  water  loss  were  largely  due  to  their  effects  on 
leaf  area  duration.  Light  intensity  also  affected 
water  loss  by  its  influence  on  leaf  area  duration. 
The  root  weight  duration  (integral  of  root  weight 
with  respect  to  time)  was  used  in  interpreting  the 
N  uptake  by  the  plants.  N  uptake  was  a  function  of 
external  N  concentration  and  at  the  higher  water 
content,  uptake  per  unit  root  weight  duration  was 
reduced.  This  effect  was  attributed  to  nutrient 
dilution  at  the  higher  water  content.  Further  analy- 
sis indicated  that  the  plants  were,  in  general,  una- 
ble to  take  up  N  at  the  rate  at  which  it  was  con- 
vected  to  the  root  system.-Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-06140 


EFFECTS  OF  SOIL  AND  CROP  MANAGEMENT 
PRACTICES  ON  THE  REMOVAL  OF  STRONTI- 
UM-90  BY  PLANT  UP-TAKE,  LEACHING,  RU- 
NOFF AND  EROSION, 

Ohio    Agricultural    Research    and    Development 

Center,  Wooster.  Dept.  of  Agronomy. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-06207 


AN  ECONOMIC  LAND  CLASSIFICATION  OF 
THE  IRRIGATED  CROPLAND  IN  THE  LOWER 
RIO  GRANDE  BASIN,  NEW  MEXICO, 

New  Mexico  State  Univ.,  University  Park.  Dept. 

of  Agricultural  Economics. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-06298 


EFFECTS  OF  PULVERIZED  FUEL  ASH  ON 
THE  MOISTURE  CHARACTERISTICS  OF 
COARSE-TEXTURED  SOILS  AND  ON  CROP 
YIELDS, 

National  Vegetable  Research  Station,  Wel- 
lesboume  (England). 

P.  J.  Salter,  D.  S.  Webb,  and  J.  B.  Williams. 
JAgricSci.  77(1):  53-60.  1971.  Dlus. 
Identifiers:    Ash,    Available,    Beet-D,    Capacity, 
Carrot-D,      Coarse,      Crop,      Fuel,      Lettuce-D, 
Moisture,  Pulverized,  Radish-D,  Red,  Soils,  Tex- 
tured, Yields. 

Pulverized  fuel  ash  was  incorporated  into  the  sur- 
face 30  cm  of  a  sandy  loam  Soil  at  rates  equivalent 
to  0,  125,  251,  502  and  753  tons/ha  and  crops  of 
carrots,  lettuce,  radish,  and  red  beet  were  grown. 
The  available-water  capacities  of  the  soils  treated 
with  251  tons/ha  or  more  of  ash  were  greater  than 
the  untreated  soils;  the  largest  increase  (93%)  was 
obtained  with  the  highest  rate  of  ash.  The  in- 
creased amount  of  available  water  was  retained  in 
the  soils  at  matric  suctions  between  0.05  and  1 .0  at- 
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mospheres.  Despite  the  increased  amount  of 
available  water  retained  in  these  soils  there  was 
generally  no  beneficial  effect  on  crop  growth  and 
yields. --Copyright  1971,  Biological  Abstracts,  Inc. 
W72-06303 


IRRIGATION  PLANNING,  3.  THE  BEST  SIZE 
OF  IRRIGATION  AREA  FOR  A  RESERVOIR, 

Montana     State     Univ.,     Bozeman.     Dept.     of 
Economics  and  Agricultural  Economics. 
J.  Dudley,  W.  F.  Musgrave,  andT.  Howell. 
Water  Resources  Research,  Vol.  8,  No.  1,  p  7-17, 
February  1972.  5  fig,  3  tab,  3  ref. 

Descriptors:  'Simulation  analysis,  'Irrigation  pro- 
grams, 'Irrigation  systems,  'Decision  making, 
♦Reservoirs,  'Stochastic  processes,  'Water 
supply,  'Water  demand,  'Fixed  costs,  'Model 
studies,  Costs,  Systems  analysis,  Long-term 
planning. 
Identifiers:  Corn. 

A  simulation  model  was  used  to  determine  the 
best-sized  area  to  develop  for  irrigation  in  con- 
junction with  a  given  dam.  The  model  was  applied 
to  a  hypothetical  situation  involving  the  irrigation 
of  a  single  crop,  corn.  It  was  assumed  that  releases 
from  the  given  reservoir,  the  acreage  to  be 
planted,  and  irrigation  timing  were  all  controlled 
by  one  decision  maker.  Short-run  models  were 
used  to  estimate  the  best  area  to  plant  and  the  best 
way  to  allocate  a  quantity  of  water  given  a 
stochastic  demand  and  supply.  The  results  of  the 
short-run  models  were  incorporated  into  the  long- 
run  simulation  model.  The  solutions  of  the  simula- 
tion model  were  highly  sensitive  to  changes  in  total 
fixed  costs.  The  costs  of  applying  the  model  are 
likely  to  be  much  less  than  the  penalty  of  choosing 
suboptimal  acreages.  The  models  are  capable  of 
being  elaborated  to  assist  decision  making  in  more 
complex  systems  than  considered  in  this  paper. 
(Campbell-Cornell) 
W72-06306 


BIBLIOGRAPHY  ON  HYDROLOGICAL  CON- 
SIDERATIONS IN  (1)  WATER  RESOURCES 
FOR  AGRICULTURE  (2)  GROUND  DISPOSAL 
OF  RADIOACTIVE  WASTES. 

Bhabha  Atomic  Research  Center.  Atomic  Energy 

Commission,  Bombay  (India). 

For  primary  bibliographic  entry  see  Field  05B. 

W72-06321 


LABORTORY  INVESTIGATIONS  OF  COM- 
BINED VERTICAL  FLOWMETER  AND  FLOW 
CONTROLLERS  USED  FOR  IRRIGATION 
WATER  DELIVERY, 

Bureau  of  Reclamation,  Denver,  Colo. 

D.  B.  Garduno,  and  R.  A.  Dodge. 

Bureau  of  Reclamation  Report  REC-ERC-71-48, 

Dec  1971.  19  p,  16  fig,  1  tab,  5  photo,  append. 

Descriptors:  'Discharge  measurement,  Head 
losses.  Flow  measurement,  Water  deli  very,  Water 
measurement.  Flow  control.  Flowmeters,  Calibra- 
tions, Tests,  Product  evaluation.  Laboratory  tests. 
Field  tests,  Performance,  Vibration. 

Combined  rotameter-type  flowmeter  and  flow 
controllers  were  studied  in  the  laboratory.  These 
devices  totalize  flow,  indicate  flow  rate,  control 
flow  to  preset  rates  over  a  large  range  of  line  pres- 
sure, and  provide  shutoff  in  single  units.  Head 
loss,  accuracy,  and  operational  test  were  per- 
formed on  used  devices  that  had  been  modified  in 
the  field  to  correct  totalization  inaccuracy  noted  in 
previous  studies.  Tests  were  also  performed  on 
unused  new  version  devices  to  check  compliance 
with  specifications.  Further  field  operation  and  ex- 
perience are  necessary  to  fully  evaluate  mechani- 
cal design  of  the  new  devices.  During  laboratory 
tests,  operational  difficulties  such  as  leakage, 
failure  to  internally  recognize  closure  initiation, 
and  slowness  of  or  even  refusing  tocontrol  flow, 
were  experienced  with  both  versions  of  the  device. 
These  difficulties  were  mostly  related  to  low  line 


pressure  or  prior  periods  of  no  line  pressure. 
Laboratory  tests  also  indicate  that  pump  opera- 
tions can  cause  temporary  overdelivery.  Low  head 
conditions  and  overdelivery  in  response  to  pres- 
sure increase  should  be  considered  in  terms  of 
specific  project  requirements  during  design. 
(USBR) 
W72-06396 


REMOTE  SENSING  OF  CROP  WATER 
DEFICITS  AND  ITS  POTENTIAL  APPLICA- 
TIONS -  AN  ANNOTATED  BIBLIOGRAPHY, 

Texas  A  and  M  Univ.,  College  Station.  Remote 

Sensing  Center. 

For  primary  bibliographic  entry  see  Field  07B. 

W72-06440 


THE  LOOK  OF  OUR  LAND  -  AN  AIRPHOTO 
ATLAS  OF  THE  RURAL  UNITED  STATES:  THE 
PLAINS  AND  PRAHUES. 

Economic  Research  Service,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  07B. 
W72-06476 


ANIMAL  WASTE  MANAGEMENT. 

For  primary  bibliographic  entry  see  Field  05G. 
W72-06490 


IMPROVED  CONTROL  OF  ANIMAL  WASTES, 

Department  of  Agriculture,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-06491 


SUMMARY  OF  EXISTING  STATE  LAWS, 

National   Association   of   State   Departments   of 

Agriculture,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-06493 


STATE  REGULATIONS  PERTAINING  TO 
LIVESTOCK  FEEDLOT  DESIGN  AND 
MANAGEMENT, 

Agricultural    Research    Service,    Beltsville,    Md. 

Agricultural  Engineering  Research  Div. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-06494 


MODEL     STATE     STATUTE     FOR     ANTMAL 
WASTE  CONTROL, 

Council  of  State  Governments,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-06495 


STATUS  OF  DAIRY  CATTLE  WASTE  TREAT- 
MENT AND  MANAGEMENT  RESEARCH, 

Purdue  Univ.,  Lafayette,  Ind.  Dept.  of  Agricul- 
tural Engineering. 

For  primary  bibliographic  entry  see  Field  05G. 
W72-06501 


CATTLE  FEEDLOT  POLLUTION, 

For  primary  bibliographic  entry  see  Field  05G. 
W72-O6502 


POULTRY  WASTE  MANAGEMENT, 

Cornell  Univ.,  Ithaca,  N.Y.  Dept.  of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-06503 


SWINE  WASTE  MANAGEMENT, 

Illinois  Univ.,  Urbana.  Dept.  of  Agricultural  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  05G. 
W72-06504 


RECYCLING  OF  ANIMAL  WASTES, 

Agricultural    Research    Service,    Beltsville,    Md. 

Agricultural  Engineering  Research  Div. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-O6505 


WATER  POLLUTION  AND  THE  FARMER, 

Congress,      Washington,     D.C;     and     House, 

Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-06507 


U.S.D.A.       TECHNICAL       AND       FINANCIAL 
ASSISTANCE  PROGRAMS, 

Department   of   Agricultural,    Washington,    D.C. 

Science  and  Education. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-06508 


PROVTOING  TECHNICAL  AND  FINANCIAL 
ASSISTANCE  TO  FARMERS  FOR  ANIMAL 
WASTE  DISPOSAL  SYSTEMS, 

Farm  Credit  Administration,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-06509 


FINANCIAL  ASSISTANCE  FOR  THE  CON- 
STRUCTION AND  IMPROVEMENT  OF  IR- 
RIGATION SYSTEMS, 

New  Mexico  State  Government,  Santa  Fe.  Office 

of  State  Engineer. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-06512 


IRRIGATION  INVESTIGATIONS  IN  OTAGO, 
NEW  ZEALAND:  VDX  PHYSICAL  PROPER- 
TIES OF  SOILS  OF  LOWER  WAIT AKT  PLAINS, 

Department  of  Agriculture,  Mosgiel  (New  Ze- 
land).  Field  Research  Section. 
G.  G.  Cossens,  D.  S.  Rickard,  and  P.  D.  Fitzgerald. 
N  Z  J  Agric  Res.  14(3):  539-551.  1971. 
Identifiers:  Capacity,  Drainage,  Holding.  Irriga- 
tion, Macro,  Moisture,  New-Zealand,  Otago, 
Physical,  Plains,  Porosity,  Soils,  Waitaki. 

Terrace  soils  of  the  Lower  Waitaki  Plains  have  a 
high  volume  of  stones,  ranging  from  17.5%  to 
61.2%  by  volume  over  the  0.24  in.  depth.  Although 
these  soils  are  silt  loams,  with  a  high  percentage  of 
organic  C,  the  moisture-holding  capacity  is  con- 
siderably reduced  by  the  volume  of  stones.  The 
average  available  moisture  for  the  0-1 2  in.  depth  is 
1.95  in.,  considerably  lower  than  that  of  similar 
soil  groups.  Soils  of  the  downlands  are  stone-fret 
and  have  an  average  moisture  of  2.81  in.  for  the  0- 
12  in.  depth.  Some  of  the  soils  have  low 
macroporosity  values  in  the  depths  below  4  in. 
Any  tendency  for  the  macroporosity  to  decrease 
after  irrigation  could  result  in  increased  drainage 
problems.-Copyright  1971,  Biological  Abstracts, 
Inc. 
W72-06540 


SOIL  SCIENCE  WITH  ELEMENTS  OF  GEOLO- 
GY, (IN  RUSSIAN), 

For  primary  bibliographic  entry  see  Field  02G. 
W72-06543 


EXAMINATION  OF  PATCHES  OF  SLICK 
SPOTS  IN  SAKHA  AGRICULTURAL  EXPERI- 
MENT STATION, 

Ministry  of  Agriculture,  Cairo  (Egypt).  Soils  Dept. 
A.  I.  Shabassy,  A.  I.  Mitkees,  and  N.  M.  Mowelhi. 
Agr  Res  Rev  (Cairo).  47(1):  15-27.  1969.  DJus. 
Identifiers:  Agricultural,  Alkali.  Clay,  Dispersion, 
Examination,  Gypsum,  Irrigation,  Patches, 
Permeability,  Physical.  Sakha,  Saline,  Slick.  Soil, 
Spots,  Station,  United  Arab  Republic. 

The  slick  spots  are  saline-alkali  in  the  surfac* 
layers  and  black  alkali  in  the  subsoil  and  deepo 
layers.  This  alkalinity  causes  high  dispersion  ol 
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Jay  particles  towards  the  deeper  layers  of  the  soil 
profile  causing  compactness,  stickiness,  and  im- 
permeability of  soil  to  air  and  water.  Accordingly, 
luch  slick  spots  require  essentially  the  same  treat- 
nent  as  alkali  soils;  treat  the  soil  with  gypsum, 
urn  under  large  quantities  of  organic  matter  and 
rrigate  the  spots  more  heavily  than  the  other  parts 
if  the  field. -Copyright  1971 ,  Biological  Abstracts, 
nc. 
V72-06572 


RRIGATING  WITH  CUT-BACK  FURROW 
TREAMS, 

"hessaloniki  Univ.,  Salonika  (Greece). 

.  G.  Sakkas,  and  W.  E.  Hart. 

oumal  of  the  Irrigation  and  Drainage  Division, 

imerican  Society  of  Civil  Engineers,  Vol.  94,  No. 

Rl,  p  91-96,  March,  1968.  2  tab,  3  ref. 

(escriptors:  'Drainage,  *Irrigation,  'Water  dis- 
ibution  (Applied),  Siphons,  Furrow  irrigation,  Ir- 
gation  systems.  Irrigation  efficiency. 

lonuniformity  of  water  distribution  in  irrigated 
elds  results  from  unequal  intake-opportunity 
mes  along  the  run.  The  cut-back  of  inflow  (as 
iiggested  by  previous  workers)  allows  a  large  ini- 
al  stream  and  was  proposed  to  eliminate  this  in- 
quality.  This  requires  a  variable  number  of  fur- 
>ws  to  be  brought  under  irrigation  at  the 
eginning  of  successive  time  intervals.  A  mathe- 
latical  analysis  of  the  variation  is  presented  and 
^sults  are  summarized  in  tables  which  give  the 
umber  of  furrows  started  at  the  beginning  of  each 
me  interval  and  being  irrigated  during  each  time 
nerval.  These  tables  enable  the  irrigator  to  dis- 
ibute  correctly  the  available  quantity  of  water 
id,  when  using  siphons,  to  estimate  the  number 
r  siphons  required.  (Skogerboe-Colorado  State) 
'72-06574 


ESTORING  PRODUCTIVITY  ON  PULLMAN 
ILTY  CLAY  LOAM  SUBSOIL  UNDER 
IMITED  MOISTURE, 

gricultural   Research   Service,    Bushland,   Tex. 

oil  and  Water  Conservation  Research  Div. 

.V.  Eck. 

Dil  Science  Society  of  America  Proceedings,  Vol. 

),  No.  4,  p  578-581,  July-August,  1969,  5  fig,  1 

b,  10  ref. 

escriptors:   'Soil  water,   'Soil- water-plant  rela- 
onships,  'Nitrogen,  Fertilization,  Productivity, 
'ater  requirements,  'Crop  response, 
lentifiers:      'Water     use     efficiency,     Topsoil 
:moval  and  accumulation. 

pplied  fertilizer  restored  grain  sorghum 
iorghum  vulgare)  yields  on  10-cm  cut  Pullman 
Ity  clay  loam  to  93%  of  those  obtained  on  uncut 
>il.  On  20-,  30-,  and  41-cm  cuts,  yields  were 
stored  to  87%  of  those  on  uncut  soil.  Soil  water 
orage,  water  use,  and  water-use  efficiency  data 
vealed  that  differences  in  soil  water  storage  and 
>e  were  responsible  for  differences  in  yield  when 
rtility  was  not  limiting.  Topsoil  removal 
icreased  and  fill  increased  water-holding  capaci- 
of  the  soil  profile.  Topsoil  removal  decreased 
ater  loss  from  fallowed  soil,  but  fill  had  little  ef- 
ct.  N  was  the  only  added  nutrient  required  to 
oduce  highest  yields  obtained  under  limited 
oisture  conditions  in  this  study.  Inadequately 
utilized  treatments  used  less  water  than 
iequately  fertilized  ones,  but  water-use  efficien- 
l  was  greater  where  plant  nutrients  were 
Jequate.  (Skogerboe-Colorado  State) 
'72-06575 


04.  WATER  QUANTITY 
MANAGEMENT  AND 
CONTROL 

4A.  Control  of  Water  on  the 
Surface 


PREIMPOUNDMENT  WATER  QUALITY  STU- 
DY-SAYLORVILLE  RESERVOIR,  DES 

MOINES  RIVER,  IOWA, 

Iowa  State  Univ.,  Ames.  Engineering  Research 

Inst. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-05886 


GEOLOGIC  APPLICATION  TO  A  DAMSITE  IN 
LAURENS  COUNTY,  SOUTH  CAROLINA, 

Soil  Conservation  Service,  Columbia,  S.C. 
For  primary  bibliographic  entry  see  Field  08E. 
W72-05889 


LEACHING  OF  A  SURFACE  LAYER  OF  SODI- 
UM CHLORIDE  INTO  TDLE  DRAINS  IN  A 
SAND-TANK  MODEL, 

Iowa  State  Univ.,  Ames. 

For  primary  bibliographic  entry  see  Field  02G. 

W72-05901 


VARIATION    OF    SNOW    RESOURCES    WTTH 
CLIMATE  AND  VEGETATION  IN  CANADA, 

Meteorological  Service  of  Canada,  Toronto  (On- 
tario). 

For  primary  bibliographic  entry  see  Field  02C. 
W72-05911 


FOR 


MANAGING 


METHODOLOGY 
RESOURCES, 

Alamo  Area  Council  of  Governments,  San  An- 
tonio, Tex. 
C.  T.  Koch. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol  64,  No  2,  p  122-126,  February  1972,  9  fig. 

Descriptors:  'Water  resources  development, 
'Water  storage,  'Hydrologic  budget,  'Water 
supply,  'Census,  Water  management  (Applied), 
Methodology,  Hydrology,  Surface  waters,  Soil 
water,  Groundwater,  Rainfall,  Hydrographs, 
Planning,  Water  utilization,  Texas,  Surface- 
ground  water  relationships,  Water  balance. 
Identifiers:  'San  Antonio  River  Basin  (Tex). 

Three  basic  hydrologic  inventory  systems  are 
described  that  are  capable  of  storing  water  as  an 
asset  to  be  used  later  as  an  income  supplement  to  a 
region.  These  three  systems  are  the  soil-water-in- 
ventory system,  the  surface-water-inventory 
system,  and  the  groundwater-inventory  system. 
The  operation  of  all  three  systems  are  very  interre- 
lated and  the  gains  of  one  system  are  usually  the 
losses  of  another  system.  Simple  graphical 
techniques  of  the  systems  can  be  used  as  basic 
methodology  for  water-resources  planning.  The 
study  area  consists  of  16  counties  in  Texas,  all  of 
which  are  affected  by  water-management  policies 
in  the  San  Antonio  River  basin  or  the  Edwards  un- 
derground water  reservoir.  (Woodard-USGS) 
W72-05987 


WATER  PROBLEMS  AND  DEVELOPMENTS 
OF  THE  PAST, 

Geological  Survey,  Washington,  D.C. 
R.  L.  Nace. 

Water  Resources  Bulletin,  Vol  8,  No  1,  p  101-109, 
February  1972.  1  fig,  Href. 

Identifiers:  'Water  management  (Applied), 
'Reviews,  'History,  'Water  resources  develop- 
ment, Irrigation,  Dams,  Canals,  Reservoirs,  Water 
wells.  Salinity,  Water  quality,  Water  supply. 
Water  utilization. 


Ancient  basic  water  problems  were  the  same  as 
those  of  today,  and  technologies  for  coping  with 
these  problems  were  developed.  Few  water 
technologies,  except  for  water  treatment,  are 
modern  creations.  Dry  farming  began  about  8,000 
B.C.  Irrigation  began  about  5,000  B.C.  and  became 
extensive  by  about  3,500  B.C.,  principally  in 
Mesopotamia,  the  Nile  Valley  of  Egypt,  and  the 
Indus  Valley  of  Pakistan.  Ancient  peoples  also 
learned  to  collect  surface  runoff  in  areas  of  scanty 
precipitation  and  to  use  it  for  local  groundwater 
recharge.  Damming  of  rivers  began  at  least  by  the 
early  part  of  the  First  Millenium  B.C.  in  the  Arabi- 
an Peninsula.  Soil  and  water  salinity  have  been 
persistent  problems  throughout  the  history  of  ir- 
rigation and  we  still  have  not  solved  these 
problems.  Ancient  peoples  developed  methods  for 
conserving  and  increasing  soil  moisture  and  for  re- 
tarding runoff  and  erosion.  Classical  Greece  and 
imperial  Rome  developed  practical  water  en- 
gineering to  a  high  degree.  Water  tunnels, 
aqueducts,  canals,  drainage  ditches,  and  dams 
become  commonplace.  Even  so,  water  supply  and 
management  came  relatively  late  in  Europe,  where 
dependence  had  been  largely  on  natural  supply 
and  distribution  until  the  19th  Century.  (Knapp- 
USGS) 
W72-06004 


SALINITY  AND  SEDEMENTATION  STUDY- 
-COOPER  RIVER  REDIVERSION,  CHAR- 
LESTON, SOUTH  CAROLINA, 

Ellers,  Reaves,  Fanning  and  Oakley,  Inc.,  Mem- 
phis, Tenn. 

For  primary  bibliographic  entry  see  Field  05G. 
W72-06005 


STEPPED  WEIR  ON  AN  ANISOTROPIC 
DRAINED  STRATUM  OF  FINITE  DEPTH, 

Indian  Inst,  of  Science,  Bangalore.  Dept.  of  Civil 
and  Hydraulic  Engineering. 
A.  S.  Reddy,  G.  C.  Mishra,  and  K.  Seetharamiah. 
Water  Resources  Bulletin,  Vol  8,  No  1,  p  55-62, 
February  1972.  6  fig,  2  ref. 

Descriptors:  'Weirs,  'Seepage,  'Underseepage, 
'Anisotropy,  Permeability,  Alluvial  channels, 
Flow  nets,  Groundwater  movement,  Mathematical 
studies. 

Weirs  are  sometimes  constructed  on  a  two-layered 
soil.  The  lower  layer  may  have  much  higher 
permeability  when  compared  to  that  of  the  upper 
layer.  In  such  a  case  the  lower  layer  will  act  as  a 
drainage  layer.  Further  the  soil  may  be  anisotropic 
with  respect  to  permeability.  Using  Schwarz- 
Christoffel  transformation,  the  pressure  distribu- 
tion and  exit  gradients  may  be  found  for  a  weir  on 
an  anisotropic  drained  stratum.  The  total  head  at 
the  boundary  of  the  two  strata  is  assumed  to  be 
constant.  (Knapp-USGS) 
W72-06007 


PARALLEL  DRAINS  FROM  THE  LAPLACE 
STANDPOINT, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

R.  E.  Glover. 

Water  Resources  Bulletin,  Vol  8,  No  1,  p  50-54, 

February  1972.  1  fig,  2  tab,  4  ref. 

Descriptors:  'Drawndown,  'Drainage  systems, 
'Tiles,  'Dupuit-Forchheimer  theory,  'Laplaces 
equation,  Groundwater  movement,  Transmissivi- 
ty,  Permeability,  Drains,  Saturated  flow,  Unsatu- 
rated flow,  Water  table. 

To  keep  the  water  table  below  the  root  zone  of 
crops,  drains  are  often  installed  in  parallel  lines  at 
depths  and  spacings  adapted  to  the  needs  of  the 
area.  Formulas  used  for  determining  drain 
spacings  are  generally  based  upon  Dupuit- 
Forchheimer  concepts.  These  developments 
postulate  a  saturated,  permeable  aquifer  underly- 
ing the  irrigated  area  and  an  impermeable  barrier 
underlying  the  aquifer.  If  variations  of  transmis- 
sivity  due  to  variations  of  water-table  level  are 
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taken  into  account  the  second  order  differential 
equation  obtained  is  nonlinear.  An  alternative  ap- 
proach is  based  upon  a  requirement  that  there  can 
be  no  accumulation  of  water  in  any  elementary  cu- 
bical volume  located  in  the  zone  of  complete  satu- 
ration below  the  water  table.  A  Laplace-type  dif- 
ferential equation  is  obtained  on  this  basis,  if  the 
aquifer  is  homogenous  and  isotropic.  A  solution 
for  the  case  of  flow  to  parallel  drains  using  the 
Laplace  formulation  converges  toward  the  solu- 
tion obtained  from  Dupuit-Forchheimer 
procedures  as  the  ratio  of  water-table  slope  to 
drain  spacing  approaches  zero.  (Knapp-USGS) 
W72-06008 


EFFECT  OF  DRAINAGE  AREA  ON  MAXIMUM 
RIVER  RUNOFF  VARIABILITY  (O  VLIYANH 
PLOSHCHADI  VODOSBORA  NA  VARIATSIYU 
MAKSIMAL'NOGO  STOKA  REK), 

Moscow  State  Univ.  (USSR).  Chair  of  Hydrology. 
For  primary  bibliographic  entry  see  Field  02E. 
W72-06141 


PRINCIPAL  FACTORS  IN  REJUVENATION  OF 
RIVER  VALLEY  SYSTEMS  IN  MOUNTAIN  RE- 
GIONS AS  ILLUSTRATED  BY  UPPER  BASIN 
REACHES  OF  THE  KOLYMA  AND  INDIGIRKA 
RIVERS  (OSNOVNYYE  FAKTORY 

PERESTROYKI  SISTEMY  RECHNYKH  DOLIN 
GORNYKH  RAYONOV  (NA  PRIMERE  BAS- 
SEYNOV  VERKHOVIY  REK  KOLYMY  I  D0- 
DIGIRKI)), 

Moscow  State  Univ.  (USSR).  Chair  of 
Geomorphology. 

For  primary  bibliographic  entry  see  Field  02J. 
W72-06145 


DIVIDING  CREEK  WATERSHED,  MARYLAND 
(DRAFT  ENVIRONMENTAL  IMPACT  STATE- 
MENT). 

Soil  Conservation  Service,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  08A. 
W72-06250 


IRRIGATION  PLANNING,  3.  THE  BEST  SIZE 
OF  IRRIGATION  AREA  FOR  A  RESERVOUt, 

Montana     State     Univ.,     Bozeman.     Dept.     of 
Economics  and  Agricultural  Economics. 
For  primary  bibliographic  entry  see  Field  03F. 
W72-06306 


FLOOD        CONTROL        DEVELOPED        AND 
OPERATED  WITH  SIMULATION, 

Los  Angeles  County  Flood  Control  District,  Calif. 

Management  Systems  Div. 

For  primary  bibliographic  entry  see  Field  03D. 

W72-06308 


PROGRESS  TOWARD  A  DECISION-MAKING 
MODEL  FOR  PUBLIC  MANAGEMENT  OF 
FRESH-WATER  WETLANDS, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Forestry 
and  Wildlife  Management. 
J.  S.  Larson. 

In:  Transactions  of  the  Thirty-Sixth  North  Amer- 
ican Wildlife  and  Natural  Resources  Conference, 
March  7-10,  1971,  p  376-382.  Wildlife  Management 
Institute,  Washington,  D.  C.  3  ref.  OWRR  B-012- 
MASS  (1)  and  B-023-MASS  (1). 

Descriptors:  'Decision  making,  *Model  studies, 
•Management,  'Fresh  water,  'Wetlands, 
•Legislation,  'Wildlife,  'Groundwater,  'Costs, 
•Public  benefits,  Flood  control,  Water  supply, 
Water  resources,  Maps,  Planning,  Land  use. 
Economics. 

Identifiers:  Hatch  Act  (1966),  Inland  Wetlands  Act 
(1968). 

Several  states  have  enacted  legislation  protecting 
coastal  wetlands,  but  Massachusetts  is  the  only 
one  with  restrictions  on  fresh-water  wetlands. 
Delineation  of  the  boundaries  of  fresh-water  wet- 


lands is  more  difficult;  and  people  are  indifferent 
towards  them  in  general  because  public  benefits 
from  protecting  them  are  not  as  obvious  as  in  the 
case  of  coastal  wetlands.  The  rational  for  the  in- 
land legislation  has  been  based  on  an  array  of 
generally  accepted  benefits:  flood  control,  protec- 
tion of  groundwater  systems,  wildlife,  esthetics 
and  others.  However,  if  a  community  wants  to  put 
a  solid  land-fill  in  one  of  several  wetland  areas,  the 
specific  criteria  are  lacking  for  selecting  the  one 
which  has  the  least  adverse  impact  on  this  array  of 
values.  This  study  marshalled  the  knowledge 
needed  and  constructed  a  multi-variate  decision- 
making model  for  public  management  of  fresh- 
water wetlands.  Such  a  model  is  intended  to  apply 
to  the  northeastern  U.S.  and  be  of  value  in  much 
of  glaciated  North  America.  The  study  offered  the 
unique  aspect  of  a  coordinated  team  approach  that 
broke  down  barriers  between  various  disciplines. 
(Campbell-Cornell) 
W72-06309 


DELAWARE  RIVER  BASIN  MODELING, 

Division  of  Reactor  Standards  (AEC),  Washing- 
ton, D.C. 

For  primary  bibliographic  entry  see  Field  02E. 
W72-06310 


AN    ECONOMIC    MODEL    OF    FLOODPLAIN 
LAND  USE  AND  LAND  USE  POLICY, 

Brown      Univ.,      Providence,      R.I.      Dept.      of 

Economics. 

For  primary  bibliographic  entry  see  Field  06F. 

W72-06311 


COMPARTMENT  MODELS  AND  RESERVOIR 
THEORY, 

Uppsala  Univ.  (Sweden).  Dept.  of  Physical  Geog- 
raphy. 

For  primary  bibliographic  entry  see  Field  05B. 
W72-06341 


PUMPED  STORAGE  RESERVOIRS, 

Dames  and  Moore,  Los  Angeles,  Calif. 

G.  D.  Roberts. 

Paper,  14th  National  Meeting  of  the  Association  of 

Engineering   Geologists,    Portland,    Oregon,   Oct 

1971.  16  p,  5  fig,  33  ref,  append. 

Descriptors:  *Reservoir  storage,  •Pumped 
storage,  'Seepage,  Reservoirs,  Foundations, 
Foundation  rocks,  Soils,  Leakage,  Groundwater, 
Saturation,  Glacial  soils,  Linings,  Geology,  Water 
table,  Safety,  Economics,  Bibliographies. 
Identifiers:  Groundwater  hydrographs,  'Reservoir 
leakage. 

Pumped  storage  is  becoming  one  of  the  major 
sources  of  new  peaking  capacity  for  power  genera- 
tion in  the  United  States.  A  storage  reservoir  is  es- 
sential in  such  a  scheme,  and  leakage,  in  contrast 
to  seepage,  can  become  a  serious  economic  loss  or 
threaten  structural  safety.  These  reservoirs  are 
usually  located  offstream  above  the  natural 
ground-water  table  and  the  initial  seepage  losses 
can  develop  into  leakage.  Understanding  underly- 
ing soil  conditions  provides  a  basis  for  design  of 
linings  and  underdrains.  Some  probable  leakage 
conditions  that  may  develop  are  discussed. 
Leakage  and  hydrostatic  heads  in  several  different 
types  of  rock  and  soil  underlying  reservoirs  are 
discussed.  Suggested  methods  are  given  for 
checking  saturation  to  control  seepage  before 
more  expensive  and  potentially  dangerous  leakage 
develops.  (USBR) 
W72-06399 


Descriptors:  'Contour  furrows,  'Alteration  of 
flow,  'Streamflow,  'Flood  control,  'Hydrograph 
analysis,  Recession  curves.  Water  yield,  Utah, 
Land  management,  Contours,  Small  watersheds, 
Watershed  management.  Vegetation  establish- 
ment 
Identifiers:  Contour  trenches. 

Distribution  and  volume  of  streamflow  from  Half- 
way and  Miller  Creeks,  two  drainages  on  the  Davis 
County  Experimental  Watershed,  were  evaluated 
In  1964,  about  15  percent  of  the  Halfway  Creel 
drainage  was  contour  trenched.  Twelve  years  o! 
streamflow  records  before  tranching  and  4  yean 
of  records  after  trenching  were  analyzed.  Peal 
spring  flow  and  peak  summer  storm  flow  wen 
reduced  after  trenching.  However,  neither  annua 
water  yields  nor  snowmelt  runoff  in  spring  aw 
early  summer  were  significantly  altered  in  eithei 
volume  or  distribution  over  time  as  a  result  o: 
trenching.  This  conclusion  is  substantiated  by  sup 
plemental  data  of  precipitation,  soil  moisture 
snowpack  water  equivalent,  and  vegetation. 
W72-06412 


PEOPLE,  ECOLOGY  AND  THE  ASWAN  HIGI 
DAM, 

For  primary  bibliographic  entry  see  Field  06G. 

W72-06425 


MARINE  SAND  AND  GRAVEL  MINING  INDUS 
TRY  OF  THE  UNITED  KINGDOM, 

Marine    Minerals    Technology   Center,    Tiburor 

Calif. 

ti  t\   Hess 

Available  from  GPO,  Washington,  DC  20402  Pric 

$2.25.   National   Oceanic  and   Atmospheric  Ad 

ministration,   Boulder,   Colorado.   Environment* 

Research   Laboratories   Technical    Report   ER1 

213-MMTC  1,  September  1971.  176 p,  31  fig,  4tal 

1  map,  6  append. 

Descriptors:  'Mining,  'Sands,  'Gravels,  'Se 
water,  'Sedimentation,  Methodology,  Hydraulic! 
Dredging,  Tides,  Coasts,  Shores,  Aggregates,  Ii 
dustrial  production. 

Identifiers:  'United  Kingdom,  Marine  sane 
Marine  gravel. 

The  United  Kingdom  marine  sand  and  gravel  mil 
ing  industry  is  the  largest  and  most  advance 
offshore  mining  operation  of  its  type  in  the  worl< 
Some  32  different  companies  are  operating  mor 
than  75  sand  and  gravel  sea  dredgers  in  V.l 
waters,  with  a  total  capital  investment  for  dredgei 
alone  approaching  $100,000,000.  With  the  excq 
tion  of  a  few  barge-mounted  grabs ,  these  vesse 
are  principally  suction  hopper  dredgers,  mostl 
with  trailing  pipes  and  many  with  self  -disc  hargit 
systems.  Most  dredging  operations  are  conducte 
on  a  24-hour  cycle,  taking  advantage  of  the  tug 
tides  for  approaching  shallow-water  discharj 
points.  Shoreside  treatment  plants,  primarily  f< 
washing  and  sizing  the  aggregate,  are  operated  : 
most  discharge  points.  Operational  procedures  ii 
eluding  hydraulic  applications  are  describe 
(Woodard-USGS) 
W72-06426 


Hai 


CONTOUR       TRENCHING       EFFECTS       ON 
STREAMFLOW  FROM  A  UTAH  WATERSHED, 

Forest  Service  (USDA),  Logan,  Utah.  Intermoun- 
tain  Forest  and  Range  Experiment  Station. 
Robert  D.  Doty. 

USDA  Forest  Service  Research  Paper  INT-95, 
May  1971.  19p,  15  fig,  3  tab,  19 ref. 


SHORE  MANAGEMENT  GUIDELINES. 

Center  for  the  Environment  and  Man,  Inc. 
ford.  Conn. 

Available  from  NTIS,  Springfield,  Va.  22151  I 
AD-730  378,  Price  $3.00  paper  copy.  Army  Con 
of  Engineers  National  Shoreline  Study  Repot 
August  1971.  56  p,  16  ref.  AC  of  E  contract  DAC 
73-71  -C-0037. 

Descriptors:  'Beach  erosion,  'Shore  protectio 
•Coasts,       'Management,       'Erosion      contrc 
Reviews,  Surveys,  Evaluation,  Coastal  enginee 
ing,  Governments. 
Identifiers:  'Shore  management.  Guidelines. 

This  guide  is  intended  to  assist  decision  makers 
evaluating  the  need  and  feasibility  of  preservii 
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nd  enhancing  their  shores,  and  in  developing  and 
rnplementing  a  plan  for  doing  so.  In  1968,  the  90th 
Congress  authorized  this  National  appraisal  of 
hore  erosion  and  shore  protection  needs.  This 
National  Shoreline  Study  and  the  existing  Federal 
hore  protection  programs  recognize  beach  and 
hore  erosion  as  problems  for  all  levels  of  govern- 
lent  and  all  citizens.  These  guidelines  consider 
ie  shore  as  a  part  of  the  larger  coastal  zone,  an 
rea  in  which  the  land  is  intimately  affected  by  the 
ea  and  the  sea  is  intimately  affected  by  the  land, 
hysically,  the  shore  is  represented  only  by  a  nar- 
jw  strip  of  sea/land  close  to  the  high  and  low 
•ater  marks.  The  shore  is  also  defined  by  all  of  the 
ses  that  are  made  of  it  by  man  and  nature. 
(Voodard-USGS) 
72-06444 


ONSTRUCTION  OF  PIPE  DRAINS  ON  THE 
OLUMBI A  BASIN  PROJECT, 

ureau  of  Reclamation,  Ephrata,  Wash.  Columbia 

asin  Project. 

or  primary  bibliographic  entry  see  Field  08A. 

72-06573 


IRIGATING      WITH     CUT-BACK     FURROW 
REAMS, 

hessaloniki  Univ.,  Salonika  (Greece). 

or  primary  bibliographic  entry  see  Field  03F. 

,72-06574 


B.  Groundwater  Management 


ONTRIBUTION  TO  THE  KNOWLEDGE  OF 
HE  GEOTHERMAL  FIELD  OF  LARDERELLO 
lUSCANY-ITALY).  REMARKS  ON  THE  CAR- 
OLI  AREA, 

nte  Nazionale  per  l'Energia  Elettrica,  Rome  (Ita- 

'). 

or  primary  bibliographic  entry  see  Field  02F. 

02-05879 


EOLOGY  OF  LARDERELLO  REGION  (TUS- 
ANY):  CONTRIBUTION  TO  THE  STUDY  OF 
HE  GEOTHERMAL  BASINS, 

arderello  Co.,  Pisa  (Italy). 

or  primary  bibliographic  entry  see  Field  02F. 

/72-05881 


ROUNDWATER  AVAILABILITY  IN  PIATT 
OUNTY, 

linois  State  Water  Survey,  Urbana. 

.  W.  Sanderson. 

linois  Water  Survey  Circular  107,  1971.  83  p,  23 

g,  2  tab,  28ref. 

'escriptors:  'Groundwater,  'Hydrogeology, 
Water  wells,  "Aquifer  characteristics,  'Illinois, 
ydrologic  data.  Data  collections,  Water 
sources  development,  Water  yield,  Water  quali- 
',  Water  supply,  Water  users,  Hydrologic  budget, 
'ithdrawal,  Drawdown,  Pumping,  Specific 
ipacity. 
lentifiers:  *Piatt  County  (111). 

11  available  information  on  water  wells  and 
'oundwater  conditions  in  Piatt  County,  Illinois  is 
unmarized.  These  data  are  useful  in  obtaining  a 
spendable  water  supply  at  any  location  in  the 
Junty.  The  drift  of  Illinoian  age  contains  layers  of 
ind  and  gravel  known  as  the  middle  aquifer 
astern.  These  deposits  furnish  about  41%  of  the 
oundwater  withdrawn  in  the  county.  The  Kan- 
in  age  glacial  deposits,  the  basal  drift  materials 
lat  overlie  the  bedrock  formations,  constitute  the 
iwer  aquifer  system.  About  42%  of  the  county's 
ater  supply  is  pumped  from  this  aquifer,  and 
ells  capable  of  producing  in  excess  of  1000  gpm 
»n  be  developed.  Groundwater  from  the  glacial 
eposits  is  hard  (250  to  600  mg/liter)  and  contains 
ancentrations  of  iron  from  1  to  5  mg/liter.  An  esti- 
lated  1 .7  million  gallons  of  water  is  pumped  from 
ie  aquifers  of  Piatt  County  each  day  to  satisfy  in- 


dustrial, municipal,  domestic,  and  rural  needs.  As 
much  as  50  mgd  could  probably  be  withdrawn 
without  overdevelopment.  (Woodard-USGS) 
W72-05891 


WATER-RESOURCES  APPRAISAL  OF  THE 
GRANITE  SPRINGS  VALLEY  AREA,  PERSH- 
ING, CHURCfflLL,  AND  LYONS  COUNTIES, 
NEVADA, 

Geological  Survey,  Carson  City,  Nev. 

J.  R.  Harrill. 

Nevada   Division   of   Water   Resources,    Water 

Resources-Reconnaissance     Series     Report    55, 

1970.  36  p,  2  fig,  1  plate,  12  tab,  22  ref. 

Descriptors:  'Water  resources  development, 
'Groundwater,  'Hydrogeology,  'Surface-ground- 
water  relationships,  'Nevada,  Hydrologic  data, 
Water  wells,  Water  supply.  Water  yield,  Data  col- 
lections, Groundwater  recharge.  Precipitation  (At- 
mospheric), Runoff,  Reservoirs,  Aquifer  charac- 
teristics, Water  analysis,  Water  quality,  Water 
users,  Hydrologic  budget,  Groundwater  move- 
ment. Analog  models,  Forecasting. 
Identifiers:  'Granite  Springs  Valley  (Nev). 

In  appraising  water  resources  of  the  Granite 
Springs  Valley  Area,  Nevada,  the  objectives  were 
to  (1)  describe  the  hydrologic  environment,  (2) 
evaluate  the  source,  occurrence,  movement,  and 
chemical  quality  of  water  in  the  area,  (3)  estimate 
average  annual  recharge  to  and  discharge  from  the 
groundwater  reservoir,  (4)  provide  preliminary 
estimates  of  perennial  yield  and  transitional 
storage  reserve,  and  (5)  estimate  present  and  eval- 
uate potential  development  in  the  area.  The  area 
covers  about  1 ,540  square  miles  and  is  composed 
of  four  valleys:  (1)  Kumiva  Valley,  (2)  Granite 
Springs  Valley,  (3)  Fireball  Valley,  and  (4)  Bradys 
Hot  Springs  Area.  Water  samples  from  Granite 
Springs  and  Kumiva  Valleys  were  of  suitable 
quality  for  irrigation  and  domestic  use.  Water  sam- 
ples from  Bradys  Hot  Springs  Area  exceeded 
limits  recommended  as  drinking  water  standards 
by  the  U.S.  Public  Health  Service  (1962)  and  had 
high  or  very  high  salinity  and  sodium  hazards  in  re- 
gard to  irrigation  use.  (Woodard-USGS) 
W72-05892 


OCCURRENCE   AND  CHARACTERISTICS  OF 

FRACTURES  IN  THE  CRYSTALLINE  ROCKS 

OF  SOUTHEASTERN  NEW  HAMPSHIRE  AND 

THEIR   RELATIONSHIP   TO  THE   YIELD  OF 

DRILLED  WATER  WELLS, 

New  Hampshire  Univ.,  Durham.  Water  Resource 

Research  Center. 

For  primary  bibliographic  entry  see  Field  02F. 

W72-05983 


USE  OF  GROUNDWATER  FOR  HtRIGATION 
IN  1970,  HAMILTON  AND  YORK  COUNTIES, 
NEBRASKA, 

Geological  Survey,  Lincoln,  Nebr. 

E.  K.  Steele,  Jr. 

Nebraska  Water  Survey  Paper  No  30,  December 

1971,  33  p,  9  fig,  6  tab,  2  ref. 

Descriptors:  'Water  resources  development, 
'Groundwater  mining,  'Irrigation  wells,  'Water- 
level  flucations,  'Nebraska,  Withdrawal,  Water 
conservation,  Deep-well  pumping,  Moisture 
availability,  Planning. 

Identifiers:  'Storage  depletion,  Hamilton  County 
(Neb),  York  County  (Neb). 

About  468,000  acre-feet  of  groundwater  was 
pumped  during  1970  to  irrigate  322,900  acres,  or 
about  45  percent  of  the  land  in  Hamilton  and  York 
Counties,  Nebraska.  From  the  resulting  decline  in 
water  level,  net  depletion  of  the  stored  ground- 
water supply  was  computed  to  be  about  174,000 
acre-feet,  an  amount  equivalent  to  37  percent  of 
the  pumpage.  This  additional  withdrawal  from 
storage  increased  total  depletion  in  the  two-county 
area  to  about  1.1  million  acre-feet  since  irrigation 
development  began.   If  water-level  declines  are 


consistently  proportional  to  pumpage,  water-level 
changes  since  1958  in  10  wells  indicate  that  pump- 
age in  1970  was  only  slightly  less  than  the  max- 
imum annual  pumpage  within  the  period  of  record. 
(Lang-USGS) 
W72-05986 


FOR 


MANAGING 


METHODOLOGY 
RESOURCES, 

Alamo  Area  Council  of  Governments,  San  An- 
tonio, Tex. 

For  primary  bibliographic  entry  see  Field  04A. 
W72-05987 


WATER  WELLS  AND  SPRINGS  IN  THE 
WESTERN  PART  OF  THE  UPPER  SANTA 
MARGARITA  RIVER  WATERSHED,  RIVER- 
SIDE AND  SAN  DIEGO  COUNTIES,  CAIJFOR- 
NIA, 

Geological  Survey,  Menlo  Park,  Calif. 
For  primary  bibliographic  entry  see  Field  07C. 
W72-05998 


SELECTED    METHODS    OF    AQUIFER    TEST 
ANALYSIS, 

Illinois  State  Water  Survey,  Urbana. 

R.  J.Schicht. 

Water  Resources  Bulletin,  Vol  8,  No  1,  p  175-187, 

February  1972.  8  fig,  27  ref. 

Descriptors:  'Aquifer  characteristics,  'Analytical 
techniques,  'Hydrogeology,  Pumping,  Transmis- 
sivity,  Permeability,  Water  yield,  Drawdown, 
Storage  coefficient,  Confined  water,  Water  table. 
Identifiers:  'Aquifer  testing,  Aquifer  evaluation. 
Pumping  tests. 

Changes  in  groundwater  levels  due  to  a  well 
discharging  at  a  constant  rate  are  used  with  vari- 
ous formulas  to  determine  hydraulic  properties  of 
aquifers  and  their  confining  bed  and  to  detect  the 
presence  of  aquifer  boundaries.  These  formulas 
are  generally  solved  of  graphical  methods.  Graphs 
of  drawdown  versus  time  after  pumping  started, 
and/or  drawdown  versus  distance  from  the 
pumped  well,  are  used  to  solve  formulas  which  ex- 
press the  relation  between  the  hydraulic  properties 
of  an  aquifer  and  its  confining  bed  and  the  lower- 
ing of  water  levels  in  the  vicinity  of  a  pumped  well. 
The  principal  hydraulic  properties  are  aquifer 
transmissivity,  the  coefficient  of  storage,  and  the 
vertical  permeability  of  the  confining  bed.  Aquifer 
pumping  test  procedures  are  described;  also 
methods  of  aquifer  tests  analysis  presently  being 
used  by  the  Illinois  State  Water  Survey.  (Knapp- 
USGS) 
W72-05999 


APPLICATION  OF  BOREHOLE  GEOPHYSICS 
TO  THE  INVESTIGATION  AND  DEVELOP- 
MENT OF  GROUNDWATER  RESOURCES, 

H.  Guyod. 

Water  Resources  Bulletin,  Vol  8,  No  1,  p  161-174, 

February  1972.  9  fig,  13  ref. 

Descriptors:  'Borehole  geophysics,  'Subsurface 
investigations,  'Electrical  well  logging, 
Hydrogeology,  Instrumentation,  Surveys,  In- 
vestigations. 

Borehole  geophysics  comprises  physical  measure- 
ments in  boreholes  and  the  interpretation  of  the 
results  in  terms  of  rock  properties  and  other  data 
useful  in  subsurface  investigations.  Borehole 
geophysical  methods  in  hydrology  and  their  main 
applications  are  reviewed.  Two  types  of  measure- 
ments are  made  in  electric  logging:  resistivity  and 
spontaneous  potentials.  In  most  instances  the  two 
qualities  are  simultaneously  recorded  as  an  elec- 
tric log.  Nuclear  logging,  also  known  as  radiation 
logging,  measures  the  intensity  of  radiations 
emitted  by  the  formation  traversed  by  a  borehole. 
Nuclear  logging  gives  information  on  rock  charac- 
teristics whether  the  measurements  are  made  in 
open  holes  or  in  cased  holes,  and  regardless  of  the 
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nature  of  the  borehole  fluid.  A  caliper  log  is  record 
of  the  diameter  of  a  borehole.  The  main  applica- 
tions of  caliper  logs  to  hydrology  are:  location  of 
fractures,  location  of  washouts  and  other 
openings,  guide  to  establish  correction  factors  for 
measurements  affected  by  hole  size  (in  particular, 
resistivity  and  neutron  logs),  and  guide  to  well 
construction.  A  temperature  log  is  a  record  of  the 
temperature  of  the  borehole  fluid.  A  fluid  conduc- 
tivity log  is  a  record  of  the  conductivity  or  the  re- 
sistivity of  the  borehole  fluid.  (Knapp-USGS) 
W72-06000 


SALTWATER  INTRUSION  INTO  AQUIFERS, 

Los  Angeles  County  Flood  Control  District,  Calif. 
A.  E.  Bruington. 

Water  Resources  Bulletin,  Vol  8,  No  1,  p  150-160, 
February  1972.  11  fig. 

Descriptors:  'Saline  water  intrusion,  'Aquifers, 
'Hydrogeology,  Withdrawal,  Water  levels, 
Groundwater  movement,  Injection  wells.  Water 
pollution  sources.  Brines,  Saline  water  systems, 
Reviews,  History. 

Salt-water  intrusion  into  fresh  groundwater 
aquifers  is  common  throughout  the  United  States. 
There  are  three  mechanisms  by  which  intrusion 
occurs.  One  is  the  reversal  or  reduction  of  ground- 
water gradients,  which  allows  saline  water  to 
move.  A  second  is  through  the  destruction  of  natu- 
ral barriers  that  formerly  prevented  the  movement 
of  salt  waters  or  separated  bodies  of  fresh  and  salt 
water.  The  third  is  the  improper  disposal  of  waste 
saline  water.  One  solution  to  the  problem  is  the 
pressure  barrier  system  used  in  Los  Angeles 
County,  where  a  line  of  injection  wells  was  in- 
stalled parallel  to  the  seacoast.  Fresh  water  is  in- 
jected into  these  wells  under  pressure  so  that  a 
pressure  barrier  is  formed  high  enough  to  control 
intruding  sea  water.  The  pumping  barrier  is  a  line 
of  pumping  wells  between  the  source  of  intrusion 
and  the  inland  pumping  fields.  These  wells  are 
pumped  at  a  rate  which  will  cause  a  groundwater 
pressure  trough  to  be  formed  along  the  line  of 
wells  low  enough  so  that  sea  water  cannot  pass  in- 
land. Since  the  problem  usually  stems  from  over- 
pumping,  a  program  of  reduced  pumping  can  be 
developed.  Another  way  is  to  continue  pumping  in 
the  historical  pattern  but  increase  the  available 
groundwater  supply  by  recharge.  (Knapp-USGS) 
W72-06001 


GROUNDWATER  RECHARGE, 

Geological  Survey,  Lubbock,  Tex. 

R.  F.  Brown,  and  D.  C.  Signor. 

Water  Resources  Bulletin,  Vol  8,  No  1,  p  132-149, 

February  1972.  1  fig,  1  tab,  40  ref. 

Descriptors:  'Artificial  recharge,  'Texas, 
•Groundwater  recharge,  Water  spreading, 
Recharge  wells.  Pit  recharge.  Recharge,  Water 
storage.  Water  quality,  Hydrogeology,  Water 
resources  development. 

An  evaluation  of  current  knowledge  of  processes 
and  problems  of  artificial  recharge  indicates  that  a 
great  deal  of  additional  research  is  necessary  be- 
fore recharge  feasibility  can  be  evaluated  in  most 
situations.  Experience  in  using  recharge  wells  on 
the  Southern  High  Plains  of  New  Mexico  and 
Texas  yields  predictions  of  success  when  using 
good  quality  water,  and  failure  when  recharge 
water  contains  high  concentrations  of  particulate 
matter.  Surface  spreading  is  a  more  suitable 
method  when  water  has  a  high  sediment  content, 
but  may  not  be  feasible  in  some  hydrogeologic 
situations.  Theoretically,  well  construction  should 
be  important  to  the  success  of  injection  recharge 
operations,  but  little  experimental  work  exists  to 
support  this  view.  Results  of  recharge  experiments 
on  the  Southern  High  Plains  are  reviewed.  (K- 
napp-USGS) 
W72-06002 


LAND  SUBSIDENCE  IN  THE  WESTERN 
STATES  DUE  TO  GROUNDWATER  OVER- 
DRAFT, 

Geological  Survey,  Sacramento,  Calif. 

For  primary  bibliographic  entry  see  Field  02F. 

W72-06003 


COMBINED  SURFACE  WATER-GROUN- 
DWATER  ANALYSIS  OF  HYDROLOGICAL 
SYSTEMS  WITH  THE  ADD  OF  THE  HYBRID 
COMPUTER, 

Utah  Water  Research  Lab. ,  Logan. 

W.  J.  Morris,  N.  W.  Morgan,  B.  H.  Wang,  and  J.  P. 

Riley. 

Water  Resources  Bulletin,  Vol  8,  No  1,  p  63-76, 

February  1972.  13  fig,  3  tab,  4  ref. 

Descriptors:  'Conjunctive  use,  *  Surface-ground- 
water  relationships,  'Irrigation  design,  'Water 
balance,  'Computer  programs,  Evapotranspira- 
tion.  Digital  computers,  Analog  computers.  Com- 
puter models. 
Identifiers:  'Hybrid  computers. 

The  partial  and  total  differential  equations  for  an 
integrated  surface  water-groundwater  system  may 
be  solved  using  a  hybrid  computer.  The  computing 
technique  makes  a  rapid  and  accurate  study  of  the 
groundwater  response  due  to  varying  inputs  (deep 
percolation)  or  outputs  (evapotranspiration)  from 
the  groundwater  system.  Spatial  variations  in  basic 
vegetation  phenomena,  such  as  pattern,  and 
hydrologjcal  parameters,  are  represented  by 
means  of  a  grid  network  which  also  allows  the 
input  of  variable  boundary  conditions.  The  model 
is  applied  to  an  area  in  South  America  which  is 
subject  to  high  water-table  conditions.  Various 
reclamation  schemes  and  management  practices 
under  conditions  of  irrigated  agriculture  are  as- 
sessed. (Knapp-USGS) 
W72-06006 


SUBTERRANEAN  AND         PERCOLATING 

WATERS;  SPRINGS;  WELLS, 

For  primary  bibliographic  entry  see  Field  06E. 
W72-06095 


GOVERNMENTAL  RESPONSD3ILITD2S  IN 
GROUND-WATER  MANAGEMENT. 

Water  Well  Journal,  Vol.  24,  No.  7,  p  58-60,  July 
1970. 

Descriptors:  'Groundwater,  'Research  and 
development,  'Water  conservation,  'Ground- 
water management,  Legal  aspects.  Federal 
government,  State  governments.  Jurisdiction, 
Water  pollution,  Water  utilization,  Water  pollution 
control,  Waste  disposal,  Aquifers,  Wells,  Project 
planning.  Public  health,  Water  law.  Public  rights, 
Land  tenure.  Judicial  decisions.  Artificial 
recharge. 

Groundwater  is  a  major  resource  that  must  be  pro- 
tected. Many  problems  must  be  solved  to  protect 
this  source  of  water  for  future  generations.  Some 
of  the  more  serious  problems  include:  (1)  ground- 
water depletion  through  the  uncontrolled  use  of 
electric  pumps,  (2)  groundwater  pollution,  (3)  dif- 
fering state  laws  dealing  with  groundwater  rights 
and  judicial  misinterpretations  of  the  basic  nature 
of  groundwater,  and  (4)  a  lack  of  comprehensive 
conservation  plans.  The  federal  and  state  govern- 
ments must  assume  primary  responsibility  for 
meeting  research  needs  related  to  these  problems. 
Research  must  be  aimed  at  determining:  (1)  impor- 
tant underground  freshwater  reserves,  (2)  poten- 
tialities of  geographic  formations  for  storage  of 
surface  waters,  and  (3)  utilization  of  the  earth's 
crust  as  a  depository  for  wastes.  The  vast  legal 
problems  created  by  the  presence  of  individual 
water  rights  must  also  be  overcome.  Legal  princi- 
ples recognizing  individual  water  rights  often  han- 
dicap society's  interests  in  water  conservation  and 
management.  (Horwitz-Florida) 
W72-06099 


PLANNING   UNDERGROUND   STORAGE   FOB 
WATER  SUPPLIES, 

Water  Supply  Board,  New  York. 

For  primary  bibliographic  entry  see  Field  08A. 

W72-06104 


SUBTERRANEAN  AND         PERCOLATING 

WATERS;  SPRINGS;  WELLS. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-06211 


A  DYNAMIC  DECISION  MODEL  EVALUATING 
ALTERNATIVE  POLICIES  FOR  LONG  RUr< 
WATER  ALLOCATION, 

New    Mexico    Univ.,    Albuquerque.     Dept.    ol 

Economics. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-06297 


AN  ECONOMIC  LAND  CLASSD7ICATION  Ol 
THE  IRRIGATED  CROPLAND  IN  THE  LOWEI 
RIO  GRANDE  BASIN,  NEW  MEXICO, 

New  Mexico  State  Univ.,  University  Park.  Dept 

of  Agricultural  Economics. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-06298 


APPLICATION  OF  GEOPHYSICAL  LOGGINC 
TO  GROUNDWATER  STUDIES  B 

SOUTHEASTERN  SASKATCHEWAN, 

Saskatchewan  Research  Council,  Saskatoon. 
J.  H.  Dyck,  W  S.  Keys,  and  W.  A.  Meneley. 
Canadian  Journal  of  Earth  Sciences,  Vol  9,  No  1 
p  78-94,  January  1972.  5  fig,  29  ref. 

Descriptors:  'Borehole  geophysics,  'Hydrogeolo 
gy,  'Subsurface  investigations,  'Instrumentation 
Data     collections,     Hydrologic     data,     Loggini 
(Recording),  Boreholes,  Water  wells.  Drill  holes. 
Identifiers:  'Saskatchewan  (Canada). 

Single-point  resistance  and  spontaneous  potentia 
logs  in  fresh-water  filled  testholes  provide  dat 
useful  in  geohydrologic  studies  in  Saskatchewan 
These  geophysical  logs  are  made  by  many  of  Un 
water  well  drilling  contractors  in  Saskatchewan  oi 
a  routine  basis.  The  logs  provide  good  resolutioi 
of  various  lithologic  units  and  provide  dat 
required  to  estimate  the  salinity  of  water  in  sam 
beds  prior  to  constructing  a  well.  Caliper  loggini 
offers  a  potentially  useful  method  for  evaluatin 
hole  conditions  and  the  effect  of  drillin 
techniques  on  the  formation  in  completion  zones 
The  casing  collar  locator  log  can  provide  an  accu 
rate  and  objective  measurement  of  the  posiuo 
and  length  of  each  joint  of  casing,  the  position  o 
the  screen  assembly,  and  the  location  of  screene 
and  blanked  intervals  within  the  screen  assembl) 
The  neutron-epithermal  neutron  log  provides 
method  of  measuring  the  porosity  of  sand  an 
gravel  beds.  The  response  of  the  gamma  log  i 
similar  to  that  of  the  spontaneous  potential  log  an 
the  neutron-epithermal  neutron  log  deflects  in 
fashion  similar  to  the  resistance  and  resisuvit 
logs.  Nuclear  logs  offer  the  advantage  that  the 
can  be  run  in  cased  or  uncased  boreholes  whic 
may  be  filled  with  any  type  of  fluid.  The  normal  it 
sistivity  logs  offer  the  possibility  of  determinm 
the  concentration  of  dissolved  solids  in  the  forms 
tion  water.  (Knapp-USGS) 
W72-06449 


EVALUATION  OF  THE  WATER  SUPPLY  A 
SK  SITES  IN  THE  CURECANTI  RECREATIO] 
AREA,  SOUTHWESTERN  COLORADO, 

Geological      Survey,      Denver,      Colo.      WaU 

Resources  Div. 

A.  J.  Boettcher. 

Geological  Survey  Open-file  Report  71005.  Set 

tember  1971 .  28  p,  1 2  fig,  5  tab,  2  ref . 

Descriptors:  'Hydrologic  data,  'Data  collection: 
'Water  resources  development,  'National  park: 
♦Colorado,  Water  supply,  Groundwato 
Hydrogeology,    Subsurface   investigations,   Dn 
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holes,  Water  yield,  Water  quality.  Chemical  analy- 
sis, Pumping,  Geology,  Aquifers,  Surveys. 
Identifiers:  'Curecanti  Recreation  area  (Colo). 

An  evaluation  of  water  resources  was  made  at  six 
sites  within  the  National  Park  Service  Curecanti 
Recreation  area  west  of  Gunnison,  Colorado. 
These  areas  are  to  be  used  for  picnic  areas  or 
campgrounds.  The  study,  which  was  made  by  the 
U.S.  Geological  Survey  during  the  summer  of 
1970,  consisted  of  mapping  the  geology,  evaluating 
existing  supplies,  selecting  test-hole  drilling  sites, 
test  pumping  of  wells,  and  analyzing  the  chemical 
quality  of  the  water.  Rocks  exposed  at  the  sites 
range  in  age  from  Precambrian  to  Quaternary.  The 
Precambrian  crystalline  rocks  contain  water  only 
in  fractures.  The  consolidated  sedimentary 
deposits  of  Jurassic  and  Cretaceous  ages  yield 
either  little  or  no  water  to  wells.  Wells  drilled  into 
ihe  volcanic  rocks  of  Tertiary  age  generally  yield 
less  than  5  gallons  per  minute.  Wells  drilled  into 
[he  landslide  deposits  of  Quaternary  age  yield  as 
much  as  10  gpm,  whereas  the  valley-fill  deposits 
>ield  as  much  as  50  gpm  to  wells.  The  water  is  a 
.alcium-bicarbonate  type  and  contains  no  concen- 
rations  of  constituents  that  would  cause  it  to  be 
-ejected  as  a  source  of  public  drinking  water  by 
he  U.S.  Public  Health  Service  (1962)  standards. 
Woodard-USGS) 
IV72-06468 


and  after  the  fire  was:  pronounced  changes  in  the 
shape  of  the  flood  hydrographs  of  one  catchment; 
the  peak  discharge  increased;  the  amount  of  ru- 
noff from  both  catchments  was  much  greater  in 
the  years  following  the  fire  than  it  would  have 
otherwise  been;  and  the  sediment  loads  carried  by 
the  streams  were  greatly  increased.  After  a  period 
of  about  4  to  5  years  the  catchments  appeared  to 
have  recovered  and  their  hydrologic  charac- 
teristics reverted  to  those  prevailing  before  the 
fire.  (Knapp-USGS) 
W72-05992 


INDUSTRIAL   WASTE   GUIDE   ON   LOGGING 
PRACTICES. 

Federal  Water  Pollution  Control  Administration, 

Portland,  Oreg.  Northwest  Region. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-06053 


HYDROLOGIC  AND  ENERGY  BUDGETS  OF 
STOCKED  AND  NON-STOCKED  DOUGLAS- 
-FTR  SITES  AS  CALCULATED  BY 
METEOROLOGICAL  METHODS, 

Washington     Univ.,     Seattle.     Coll.     of     Forest 

Resources. 

For  primary  bibliographic  entry  see  Field  02D. 

W72-06287 


ment       transport,       Topography,       Reservoirs, 
Watershed  management,  Vegetation. 
Identifiers:     *Grazed     watersheds,     *Ungrazed 
watersheds,  Runoff  relationships. 

An  intensive  study  of  the  effect  of  grazing  on  the 
hydrologic  and  biotic  characteristics  of  small 
drainage  basins  on  the  Colorado  Plateau  was 
begun  in  the  fall  of  1953.  Data  are  presented  for 
the  first  13  years  of  the  proposed  20- year  study. 
For  the  period  of  record  1954-66,  runoff  from 
grazed  watersheds  has  averaged  about  33  acre-feet 
per  square  mile  per  year.  Runoff  from  ungrazed 
watersheds  averaged  from  71%  to  76%  of  that 
from  grazed  watersheds.  During  the  last  6  years  of 
the  period,  however,  ungrazed  watersheds 
produced  69%  to  71%  as  much  runoff  as  grazed 
watersheds.  The  sediment  yield  from  grazed 
watersheds  during  the  same  period  was  about  3 
acre-feet  per  square  mile  per  year.  Sediment  yield 
from  ungrazed  watersheds  ranged  from  51%  to 
75%  of  that  from  grazed  watersheds  and  averaged 
66%.  The  largest  change  in  these  relations  oc- 
curred about  2  years  after  livestock  were  excluded 
from  certain  watersheds.  Changes  in  the  runoff 
and  sediment  yield  relations  appear  to  have  been 
caused  by  a  change  in  the  structure  of  surface  soil 
brought  about  by  the  elimination  of  trampling  by 
livestock.  (Woodard-USGS) 
W72-O6470 


MR 

MSm 


SUMMARY  OF  GROUND-WATER 

HYDROLOGICAL    DATA    IN    MICHIGAN    IN 

1970, 

jeological  Survey,  Ann  Arbor,  Mich. 

For  primary  bibliographic  entry  see  Field  07C. 

IV72-06488 

tC.  Effects  on  Water  of 
Man's  Non- Water 
Activities 


JFFECTS  OF  SNOW  REMOVAL,  LITTER 
IEMOVAL  AND  SOIL  COMPACTION  ON  SOIL 
'REEZING  AND  THAWING  IN  A  MINNESOTA 
)AK  STAND, 

•linnesota      Univ.,      Minneapolis.      School      of 

:orestry. 

:or  primary  bibliographic  entry  see  Field  02C. 

V72-05895 


EFFECTS    OF    MULTIPLE    USE    ON    WATER 
JUALITY  OF  HIGH-MOUNTAIN 

VATERSHEDS:        BACTERIOLOGICAL        IN- 
VESTIGATIONS OF  MOUNTAIN  STREAMS, 

Montana  State  Univ.,  Bozeman.  Dept.  of  Botany 

nd  Microbiology. 

■or  primary  bibliographic  entry  see  Field  05C. 

V72-05958 


IYDROLOGIC  EFFECTS  OF  A  BUSHFIRE  IN  A 
CATCHMENT  IN  SOUTH-EASTERN  NEW 
OUTH  WALES, 

inowy    Mountains    Engineering    Corp.,    Cooma 

Australia). 

•  A.  H.  Brown. 

ournal  of  Hydrology,  Vol   15,  No   1,  p  77-96, 

anuary  1972.  9  fig,  8  tab,  4  ref. 

)escriptors:        "Rainfall-runoff        relationships, 
Burning,    "Sediment    yield,     'Peak    discharge, 
lydrographs,  Floods,  Small  watersheds,  Vegeta- 
on  effects,  Erosion, 
dentifiers:  New  South  Wales  (Australia). 

he  effect  of  a  bushfire  on  the  hydrology  of  a 
orested  catchment  was  studied  when  a  bushfire 
urned  through  an  area  of  approximately  280 
quare  miles  in  the  Snowy  Mountains  region  of 
outheastern  New  South  Wales,  Australia,  in 
larch  1965.  The  effect  of  the  fire  upon  the 
ydrologic  characteristics  of  two  catchments  for 
'hich  streamflow  records  were  available  before 


EFFECTS  OF  PARTIAL  FOREST  COVER 
REMOVAL  ON  STORM  HYDROGRAPHS, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Forestry  and  Wildlife. 

Donald  B.  Partridge,  III. 

M.  S.  Thesis,  December  1971 .  68  p,  9  fig,  1 1  tab,  33 

ref.  OWRR  A-006-PA  ( 1 5). 

Descriptors:  Streamflow,  Water  yield,  Runoff, 
'Hydrographs,  "Clear-cutting,  *Peak  discharge, 
*Storm  runoff. 

Quickflow  volume,  instantaneous  maximum  peak, 
antecedent  flow  rate,  time  to  peak,  and  time  of 
recession  were  studied.  Treatment  significantly  in- 
creased quickflow  volumes  an  average  of  32% 
(0.02  inch)  during  the  post-treatment  period  (1967- 
1970).  These  increases  were  most  evident  during 
the  growing  season  where  an  increase  of  171% 
(0.07  inch)  occurred.  Instantaneous  maximum 
peaks  were  increased  by  an  average  of  118%  (10.5 
csm)  during  the  post-treatment  period  and  351% 
(25.6  csm)  during  the  growing  season.  The  an- 
tecedent flow  rate  was  increased  by  12%  (0.11 
inch)  during  the  post-treatment  period  and  123% 
(0.20  inch)  during  the  growing  season.  The  time  of 
recession  of  the  storm  hydrograph  showed  little 
change  during  the  post-treatment  period;  however, 
a  significant  increase  of  33%  (4.2  hours)  was  mea- 
sured during  the  growing  season.  The  time  to  peak 
of  the  storm  hydrograph  was  decreased  by  3% 
(0.11  hour)  during  both  seasons  of  the  post-treat- 
ment period.  However,  this  decrease  was  nonsig- 
nificant. Although  the  removal  of  the  forest  cover 
did  significantly  increase  the  volumes  of  storm- 
flows  and  instantaneous  peak  flows,  the  large  in- 
creases occurred  primarily  in  storms  during  the 
growing  season  at  relatively  low  antecedent  flow 
conditions  and  therefore  do  not  represent  any 
potential  increase  in  flood  threat.  (Sopper-Penn 
State) 
W72-06296 


EFFECTS  OF  GRAZING  ON  THE  HYDROLO- 
GY AND  BIOLOGY  OF  THE  BADGER  WASH 
BASIN  IN  WESTERN  COLORADO,  1953-66, 

Geological  Survey,  Washington,  D.C. 
G.  C.  Lusby,  V.  H.  Reid,  and  O.  D.  Knipe. 
Available  from  GPO,  Washington,  DC  20402-Price 
$1.00    paper   cover.    Geological    Survey    Water- 
Supply  Paper  1532-D,  1971 .  90  p,  24  fig,  1  plate,  21 
tab,  32  ref. 

Descriptors:  'Runoff,  'Small  watersheds, 
'Livestock,  'Grazing,  'Erosion,  Environmental 
effects,  Hydrologic  data,  Data  collections,  Sedi- 


4D.  Watershed  Protection 


SOIL--AN  EARTH  RESOURCE, 

Woodward-McNeill  and  Associates. 
J.  T.  Gaffey,  JX 

Military  Engineer,  Vol  64,  No  417,  p  8-11,  Janua- 
ry-February 1972.  1  fig,  3  photo. 

Descriptors:  'Erosion,  'Sediment  transport, 
'Scour,  'Wind  erosion,  'Erosion  control,  Soil 
properties,  Rainfall,  Runoff,  Land  management, 
Slope  stability,  Water  control,  Windbreaks,  Flood 
control,  Cover  crops,  Soil  stabilization,  Reviews. 

Soil  erosion  caused  by  water,  wind,  glacial  scour, 
and  gravity,  and  methods  of  controlling  erosion 
are  reviewed.  Prime  examples  of  great  soil  masses 
being  moved  by  water  can  be  found  in  the  canyon 
of  the  Colorado  River  and  the  extensive  deltas  of 
the  Yukon,  Yellow,  Mississippi,  and  Nile  Rivers. 
Nile  delta  emerged  from  the  sea  about  150  centu- 
ries ago;  in  contrast,  the  delta  of  the  Huang  Ho 
River  in  China  is  known  to  have  been  extended  6 
miles  in  two,  flood-ravaged  years.  Erosion  control 
measures  that  will  work  in  one  place  may  be 
totally  useless  in  another.  For  example,  succulent 
plantings  are  highly  successful  in  stabilizing  sand 
dunes  in  the  Southern  California  deserts,  yet  they 
were  unsuccessful  in  the  sand  dunes  near  Cam 
Ranh  Bay,  Vietnam.  To  combat  erosion  from  wind 
or  surface  water  or  rainfall,  the  soil  must  have 
enough  cohesion  to  keep  particles  from  being  torn 
loose  from  the  mass.  (Woodard-USGS) 
W72-05906 


SEDIMENT  YIELD  REDUCTIONS  ON 
WATERSHEDS  TREATED  WITH  FLOOD-R- 
ETARDING STRUCTURES, 

Agricultural  Research  Service,  Chickasha,  Okla. 
Soil  and  Water  Conservation  Research  Div. 
P.  B.  Allen,  and  N.  W.  Welch. 
Transactions  of  the  American  Society  of  Agricul- 
tural Engineers,  Vol.  14,  No.  5,  p  814-817,  1971.  12 
fig,  2  tab,  4  ref. 

Descriptors:  'Sediment  yield,  'Detention  reser- 
voirs. Sediment  transport,  Sediments,  Sedimenta- 
tion, Sedimentation  rates,  Sediment  discharge, 
Sediment  load,  Sedimentology,  Agricultural 
watersheds,  'Deposition  (Sediments),  Erosion, 
Alluvial  channels,  Channel  erosion,  Soil  erosion, 
Soil  conservation,  Project  benefits,  Turbidity, 
Mass  curves,  'Erosion  control. 
Identifiers:  'Sediment  reduction.  Sediment  trans- 
port curves,  'Watershed  treatment. 
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Field  04— WATER  QUANTITY  MANAGEMENT  AND  CONTROL 
Group  4D — Watershed  Protection 


Sediment  yields  dropped  sharply  on  four 
watersheds  after  flood-retarding  reservoirs  were 
installed.  Drainage  areas  for  the  watersheds  range 
from  0.88  to  206  square  miles.  The  largest  change 
was  on  a  33-square-mile  watershed  where  sedi- 
ment yield  decreased  60  percent.  Much  of  this 
reduction  was  attributed  to  decreased  channel  ero- 
sion resulting  from  regulated  flows  through  the 
reservoir  network.  Although  reservoirs  substan- 
tially decreased  sediment  yields  at  the  Sugar  Creek 
gaging  station,  no  change  in  yield  could  be  de- 
tected on  the  Washita  River.  The  small-capacity, 
sand-filled  Sugar  Creek  channel  caused  deposition 
of  the  sediment  before  it  could  reach  the  river. 
Later  dredging  of  the  channel  greatly  increased  the 
sediment  delivered  to  the  Washita  River. 
W72-05979 


THE  RATIONAL  METHOD, 

Corps  of  Engineers,  Fort  Belvoir,  Va. 
C.C.  McCloskey.m. 

Military  Engineer,  Vol  64,  No  417,  p  28-29,  Janua- 
ry-February 1972.  3  fig,  2  tab. 

Descriptors:  'Runoff,  "Small  watersheds,  'Ra- 
tional formula,  Reviews,  Equations,  Rainfall-ru- 
noff relationships,  Rainfall  intensity.  Topography, 
Maps,  Duration  curves. 

Identifiers:  "Urban  hydrology,  "Rational  method. 
Drainage  area. 

The  Rational  Method  for  computation  of  runoff 
from  small  watersheds  is  reviewed.  It  was  in- 
troduced in  the  United  States  by  E.  Kuichling  in 
1889.  Conveniently  simple,  it  is  expressed  as:  Q  = 
CIA  where  Q  =  Maximum  runoff  from  a  given 
area  in  cubic  feet  per  second,  C  =  A  coefficient 
representing  the  ratio  of  runoff  to  rainfall,  I  =  In- 
tensity of  rainfall  in  inches  per  hour  for  the  esti- 
mated time  of  concentration,  and  A  =  Drainage 
area  in  acres.  The  engineer  is  reminded  of  the 
methods  applicability  and  use  in  the  field.  The 
variable  factors  of  rainfall  intensity  I  and  the  ru- 
noff coefficient  C  are  easily  obtained,  although 
subject  to  error.  While  the  Rational  Method  is 
rather  crude,  it  may  be  the  only  method  possible  in 
many  situations.  Therefore,  the  engineer  should 
understand  the  technique  and  not  hesitate  to  use  it 
whenever  necessary.  (Woodard-USGS) 
W72-05996 


CHARACTERIZATION  OF  SOIL  NONWETTA- 
BILITY  AND  THE  DEVELOPMENT  OF 
CRITERIA  FOR  THE  MOST  ECONOMIC 
TREATMENT  OF  THESE  SOILS, 

California     Univ.,     Riverside.     Dept.     of     Soil 

Sciences. 

For  primary  bibliographic  entry  see  Field  02G. 

W72-06050 


INDUSTRIAL   WASTE    GUIDE   ON    LOGGING 
PRACTICES. 

Federal  Water  Pollution  Control  Administration, 

Portland,  Oreg.  Northwest  Region. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-06053 


EFFECT  OF  DRAINAGE  AREA  ON  MAXIMUM 
RIVER  RUNOFF  VARIABILITY  (O  VLIYANH 
PLOSHCHADI  VODOSBORA  NA  VARIATSIYU 
MAKSIMAL'NOGO  STOKA  REK), 

Moscow  State  Univ.  (USSR).  Chair  of  Hydrology. 
For  primary  bibliographic  entry  see  Field  02E. 
W72-06141 


PRINCIPAL  FACTORS  IN  REJUVENATION  OF 
RIVER  VALLEY  SYSTEMS  IN  MOUNTAIN  RE- 
GIONS AS  ILLUSTRATED  BY  UPPER  BASIN 
REACHES  OF  THE  KOLYMA  AND  INDIGIRKA 
RIVERS  (OSNOVNYYE  FAKTORY 

PERESTROYKI  SISTEMY  RECHNYKH  DOLIN 
GORNYKH  RAYONOV  (NA  PRIMERE  BAS- 
SEYNOV  VERKHOVIY  REK  KOLYMY  I  IN- 
DIGIRKI)), 

Moscow  State  Univ.  (USSR).  Chair  of 
Geomorpholopv 


For  primary  bibliographic  entry  see  Field  02J. 

W72-06145 


AN  ACT  RELATING  TO  SOIL  AND  WATER 
CONSERVATION  (ESTABLISHMENT  OF 
WATERSHED  DISTRICTS). 

For  primary  bibliographic  entry  see  Field  06E. 
W72-06230 


HEADWATERS-YELLOW     RIVER     PROJECT 
MEASURE,   GWINNETT  COUNTY,   GEORGIA 
RESOURCE  CONSERVATION  AND  DEVELOP- 
MENT PROJECT  (DRAFT  ENVIRONMENTAL 
IMPACT  STATEMENT). 
Soil  Conservation  Service,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  08D. 
W72-06236 


CONTOUR       TRENCHING       EFFECTS       ON 
STREAMFLOW  FROM  A  UTAH  WATERSHED, 

Forest  Service  (USDA),  Logan,  Utah.  Intermoun- 
tain  Forest  and  Range  Experiment  Station. 
For  primary  bibliographic  entry  see  Field  04A. 
W72-06412 


EFFECTS  OF  GRAZING  ON  THE  HYDROLO- 
GY AND  BIOLOGY  OF  THE  BADGER  WASH 
BASIN  IN  WESTERN  COLORADO,  1953-66, 
Geological  Survey,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  04C. 
W72-06470 


05.  WATER  QUALITY 
MANAGEMENT  AND 
PROTECTION 

5A.  Identification  of  Pollutants 


PH-CONTROLLED  DIFFERENTIAL  VOLTAM- 
METRY  OF  CERTAIN  TRACE  TRANSITION 
ELEMENTS  IN  NATURAL  WATERS, 

Washington  Univ.,  Seattle.  Dept.  of  Oceanog- 
raphy. 

A.  Zirino,  and  M.  L.  Healy. 

Environmental  Science  and  Technology,  Vol  6, 
No  3,  p  243-249,  March  1972.  11  fig,  3  tab,  25  ref. 
NR  083012,  Contract  Nonr^»77  (37). 

Descriptors:    "Trace  elements,   "Water  analysis, 
•Polarographic  analysis,  Electrochemistry,  Elec- 
trodes, Chemical  analysis,  Pollutant  identification. 
Instrumentation. 
Identifiers:  "Anodic  stripping  voltammetry. 

The  technique  of  anodic  stripping  voltammetry  is 
applicable  to  the  direct  analysis  of  Zn,  Cd,  Pb,  and 
Cu  in  natural  waters.  The  state  and  concentration 
of  these  ions  may  be  studied  in  the  parts-per-bil- 
lion  range  in  fresh,  saline,  and  artificial  media.  The 
sensitivity  of  conventional  stripping  analysis  is 
enhanced  by  opposing  two  hanging  mercury  drop 
electrodes;  this  differential  approach  eliminates 
the  large  background  current  and  allows  maximum 
signal  amplification.  (Knapp-USGS) 
W72-05904 


HYDROCARBON     ASSIMILATION     BY     RAY 
FUNGI, 

Moscow  State  Univ.  (USSR).  Dept.  of  Soil  Biolo- 
gy. 

For  primary  bibliographic  entry  see  Field  05C. 
W72-05949 


MERCURY:  ITS  OCCURRENCE  AND  EFFECTS 
IN  THE  ECOSYSTEM, 

Cornell  Univ.,  Ithaca,  N.Y.  Ecology  and  Syste- 

matics  Section. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-05952 


A  CONDUCTTMETRIC  METHOD  FOR  TH 
DETERMINATION  OF  TOTAL  INORGANI 
AND  PARTICULATE  ORGANIC  CARBO 
FRACTIONS  EM  FRESHWATER, 

Royal    Society    African    Freshwater    Biologic 

Team,  Lake  Katwe  (Uganda). 

G.  G.  Ganf ,  andT.  R.  Milbum. 

Archiv  fur  Hydrobiologie,  Vol  69,  No  1,  p  1-1 

August  1971. 4  fig,  3  tab,  22  ref. 

Descriptors:  "Phytoplankton,  "Fresh  watt 
•Volumetric  analysis,  "Organic  carbon,  Carlx 
dioxide,  Absorption,  Carbon,  Carlx 
radioisotopes,  Electrical  resistance.  Separate 
techniques,  Water  analysis,  Calibration 
Sampling,  Electrical  resistance. 
Identifiers:  "Conductimetric  methods,  Inorgan 
carbon.  Organic  carbon,  Thermocyclops  negle 
tus,  Oxalic  acid,  EDTA,  Sodium  hydroxide,  G) 
cose.  Sucrose,  Sodium  carbonate,  Biological  sai 
pies.  Sample  preservation,  Detection  limits,  R 
agents,  Lake  George. 

A  direct  method  is  described  for  quantitative 
determining  inorganic  and  particulate  organic  ci 
bon  fractions  with  an  accuracy  comparable  to  th 
of  the  Winkler  method  for  oxygen.  Inorganic  ci 
bon,  as  carbon  dioxide  gas,  is  derived  from  t 
particulate  organic  sample  by  dry  combustion 
800  degrees  C  in  the  presence  of  copper  oxide 
from  water  by  acidification,  heat,  and  aspiratic 
The  carbon  dioxide  gas  is  quantitatively  absorb 
by  a  solution  of  sodium  hydroxide  of  known  elc 
trical  resistance.  The  change  in  resistance  of  t 
absorbent  is  directly  related  to  the  quantity  of  ci 
bon  dioxide  absorbed.  The  range  of  the  method  1 
a  15  ml  sample  of  inorganic  carbon  is  0.04-150  n 
ligrams  carbon  per  liter,  with  a  sensitivity  of  0. 
milligrams  per  liter.  For  a  40  ml  sample  of  partit 
late  organic  carbon,  the  range  is  0.015-56  mi 
grams  carbon  per  liter,  with  a  sensitivity  of  O.O 
milligrams  per  liter.  The  range  may  be  alter 
without  loss  of  sensitivity  by  varying  the  sami 
volume  and/or  the  concentration  of  the  absorbe 
Each  determination  takes  10-15  minutes,  and  t 
values  compare  favorably  with  the  already  exi 
ing  conductimetric,  chromatographic,  and  infrai 
analysis  methods.  Methods  for  sampling,  storii 
and  preserving  materials  are  also  describi 
(Holoman-Battelle) 
W72-05955 


THE  INVESTIGATION  OF  RADIOACTIVITY 
THE  DANUBE,  (DIE  UNTERSUCHUNG  Dl 
RADIOAKTIVTTAT  DER  DONAU), 

Institut    za    Nuklearne    Nauke    Boris    Kildi 

Belgrade  (Yugoslavia). 

For  primary  bibliographic  entry  see  Field  05B. 

W72-05956 


HEAT  RESISTANCE  OF  SPORES  OF  MARI 
AND  TERRESTRIAL  STRAINS  OF  CLOSTRI 
UM  BOTULINUM  TYTE  C, 

Continental  Can  Co..  Inc.,  Chicago,  111.  Metal  Z 

Research  and  Engineering. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-05959 


MINIMAL   GROWTH   TEMPERATURE,   SO 

UM  CHLORIDE  TOLERANCE,  PH  SENSITI 

TV,  AND  TOXES  PRODUCTION  OF  MARI 

AND  TERRESTRIAL  STRALNS  OF  CLOSTRI 

UM  BOTULINUM  TYPE  C, 

Continental  Can  Co.,  Inc.,  Chicago,  Dl.  Metal  E 

Research  and  Engineering. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-05960 


ENRICHMENT,  ISOLATION,  AND  CULTUR 

CHARACTERISTICS  OF  MARINE  STRAINS 

CLOSTRIDIUM  BOTULINUM  TYPE  C, 

Continental  Can  Co.,  Inc.,  Chicago,  111.  Metal  I 

Research  and  Engineering. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-05961 
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COMPARISON  OF  SELECTIVE  MEDIA  FOR 
ISOLATION  OF  PRESUMPTIVE  GROUP  D 
STREPTOCOCCI  FROM  HUMAN  FECES, 

Wadsworth  General  Hospital,  Los  Angeles,  Calif. 

Dept     of    Medicine;    and    Wadsworth    General 

Hospital,  Los  Angeles,  Anaerobic  Bacteriology 

Lab. 

For  primary  bibliographic  entry  see  Field  05C. 
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ATOMIC  ABSORPTION  AND  FLUORESCENCE 
SPECTROSCOPY  WITH  A  CARBON  FILA- 
MENT ATOM  RESERVOIR.  PART  VI.  A  STUDY 
OF  SOME  MATRIX  EFFECTS, 

Imperial  Coll.  of  Science  and  Technology,  London 

(England).  Dept.  of  Chemistry. 

D.  Alger,  R.  G.  Anderson,  I.  S.  Maines,  and  T.  S. 

West. 

Analytica  Chimica  Acta,  Vol  57,  No  2,  p  271-280, 

December  1971 .  4  fig,  6  tab,  7  ref . 

Descriptors:  'Heavy  metals,  Trace  elements, 
Ions,  Aluminum,  Gold  Calcium,  Cobalt,  Chromi- 
um, Cesium,  Copper,  Iron,  Potassium,  Magnesi- 
um, Manganese,  Sodium,  Titanium,  Chlorides, 
Fluorides,  Nitrates,  Phosphates,  Sulfates,  Sul- 
fides, Argon. 

Identifiers:  'Atomic  fluorescence  spectroscopy, 
•Atomic  absorption  spectrophotometry,  'Carbon 
filament,  'Chemical  interference,  Cesium,  Telluri- 
um, Acetate,  Arsenate,  Borate,  Bromide,  Citrate, 
Cyanide,  EDTA,  Iodate,  Iodide,  Oxalate, 
Perchlorate,  Tartrate,  Thiocyanate,  Barium, 
Silver,  Beryllium,  Bismuth,  Cadmium,  Mercury, 
Lanthanum,  Lithium,  Molybdenum,  Columbium, 
Nickel,  Ammonium,  Lead,  Palladium,  Platinum, 
Rubidium,  Antimony,  Silicon,  Tin,  Sulphite, 
Strontium,  Tantalum,  Thorium,  Thallium,  Urani- 
um oxide,  Vanadium  dioxide,  Vanadium,  Tung- 
sten, Zinc,  Zirconium. 

Atomic  fluorescence  spectroscopy  was  used  to  in- 
vestigate the  effects  of  62  ions  on  the  determina- 
tion of  Ag,  Bi,  Cd,  Cu,  Hg,  Mg,  Pb,  Tl,  and  Zn  in 
aqueous  solution.  The  spectroscopic  technique 
employed  a  carbon  filament  in  an  argon  at- 
mosphere with  high-intensity  hollow-cathode 
lamps  or  electrodeless  discharge  lamps  as  sources 
of  excitation.  The  contaminating  ions  were  present 
in  1000-fold  concentrations  relative  to  the  metal 
being  analyzed.  Suppressions  of  signal  (indication 
of  interference)  which  occur  are  due  to  gas-phase 
interaction  between  the  atomic  species  concerned 
and  the  cloud  of  condensing  elements.  Re-in- 
vestigation of  these  matrix  effects  by  atomic  ab- 
sorption with  the  filament  cell  and  a  limited  area 
viewing  technique  shows  that  most  of  the  inter- 
ferences can  be  avoided  if  the  space  extending  0.5 
mm  upward  from  the  filament  is  illuminated.  (See 
also  W72-05964)  (Holoman-Battelle) 
W72-05963 


ATOMIC  ABSORPTION  AND  FLUORESCENCE 
SPECTROSCOPY     WITH     A    CARBON    FILA- 
MENT     ATOM       RESERVOIR.       PART      VII. 
ATOMIC      ABSORPTION      UNDER      LIMITED 
HELD  VIEWING  CONDITIONS, 
Imperial  Coll.  of  Science  and  Technology,  London 
(England).  Dept.  of  Chemistry. 
R.  G.  Anderson,  H.  N.  Johnson,  and  T.  S.  West. 
Analytica  Chimica  Acta,  Vol  57,  No  2,  p  281-288, 
December  1971.  5  fig,  2  tab,  8  ref. 

Descriptors:  'Spectroscopy,  Flow  rates.  Gases, 
Argon,  Nitrogen,  Copper,  Aluminum,  Trace  ele- 
ments. 

Identifiers:  'Absorbance,  Lead,  Atomic  absorp- 
tion spectrophotometry,  Atom  reservoir,  Carbon 
filament,  Nickel,  Detection  limits,  Interference, 
Fluorescence  spectroscopy. 

Atomic  absorption  spectroscopy  of  copper,  lead, 
nickel  and  aluminum  with  the  carbon  filament 
atom  reservoir  was  studied  under  conditions  such 
that  only  an  area  extending  0.5  millimeters  above 
the  filament  is  illuminated.  The  limited  field  view- 
ing technique  is  advantageous  in  (1)  reducing 
matrix  effects  in  the  detection  of  metals;  (2)  in- 


creasing the  sensitivity  of  the  determination  of 
lead;  and  (3)  making  the  determination  of  alu- 
minum possible.  (See  also  W72-05963)  (Holoman- 
Battelle) 
W72-05964 


RADIOCHEMICAL  DETERMINATION  OF  PLU- 
TONIUM IN  SEA  WATER,  SEDIMENTS  AND 
MARINE  ORGANISMS, 

Woods  Hole  Oceanographic  Institution,  Mass. 
K.  M.  Wong. 

Analytica  Chimica  Acta,  Vol  56,  No  3,  p  355-364, 
October  1971. 1  fig,  5  tab,  18  ref. 

Descriptors:  'Radiochemical  analysis,  'Sea  water, 
'Sediments,  'Marine  animals,  'Marine  algae, 
Radioisotopes,  Fallout,  Chemical  precipitation, 
Iron,  Bioassay,  Leaching,  Volumetric  analysis, 
Soil  analysis,  Spectrometers,  Zooplankton,  Mus- 
sels, Clams,  Fish,  Shellfish,  Aqueous  solutions, 
Phaeophyta,  Atlantic  Ocean,  Sharks,  Radioactivi- 
ty techniques. 

Identifiers:  'Plutonium,  Detection  limits,  Biologi- 
cal samples,  Sargasso  weed,  Starfish,  Asterias  for- 
besi,  Plutonium  236,  Plutonium  238,  Plutonium 
239,  Polymerization,  Liver,  Bone,  Detection 
limits,  Chemical  recovery,  Sample  preparation. 

A  radiochemical  procedure  for  plutonium  is 
described  which  has  a  sensitivity  of  0.004  d.p.m. 
per  100  liter  of  sea  water  (for  a  50-liter  sample), 
0.02  d.p.m.  per  kg  of  sediments  (100-g  sample)  and 
0.002  d.p.m.  per  kg  of  marine  organisms  (1 -kg  sam- 
ple). An  iron  (ID  hydroxide  coprecipitation 
method  is  used  for  the  concentration  of  plutonium 
in  sea  water.  A  nitric-hydrochloric  acid  leaching 
method  is  adapted  for  the  treatment  of  sediments 
and  ashed  organisms.  Of  30  samples  of  5-60  liters 
of  sea  water  analyzed  radiochemically,  the 
average  plutonium  recovery  was  34-70  percent  as 
compared  with  11-39  percent  recovery  on  38  sam- 
ples by  the  iron  (III)  hydroxide  method.  A  possible 
reason  for  the  low  recovery  with  the  iron  (III) 
hydroxide  procedure  is  that  plutonium  is  lost 
through  the  formation  of  Plutonium  (IV)  polymers. 
The  average  recovery  of  75  samples  of  sediments 
and  ashed  organisms  was  43-83  percent  by  the 
leaching  method.  The  results  of  the  various 
replicate  analyses  are  tabulated,  and  the  factors  in- 
fluencing the  recovery,  contamination,  and  blank 
activity  are  discussed.  (Holoman-Battelle) 
W72-05965 


PHOTOMETRIC   DEVICE   FOR   DETERMINA- 
TION OF  TRACE  AMOUNTS  OF  SELENIUM, 

Environmental    Health    Lab.,    McClellan    AFB, 

Calif. 

B.  B.  Mesman,  and  H.  A.  Doppelmayr. 

Analytical  Chemistry,  Vol  43,  No  10,  p  1346-1348, 

August  1971 .  3  fig,  1  tab,  5  ref. 

Descriptors:  'Photometry,  'Trace  elements,  'Pol- 
lutant identification,  Water  analysis,  Reduction 
(Chemical),  Catalysts,  Chemical  reactions,  Instru- 
mentation, Spectrophotometry. 
Identifiers:  'Selenium,  Methylene  blue  active  sub- 
stance. 

Selenium  catalysis  of  sulfide  reduction  of 
methylene  blue  is  a  rapid  and  sensitive  method  for 
determining  selenium  in  water.  Use  of  this 
technique  has  been  improved  by  the  development 
of  a  simple  photometric  device  which  reads  and 
records  the  color  discharge.  Selenium  content  is 
determined  by  comparison  of  the  recorded  value 
with  a  calibration  curve.  The  photometer  consists 
of  a  type  90  lamp,  an  International  rectifier,  a  type 
B2M  photocell,  and  an  optical  slit  2  x  20mm  posi- 
tioned between  the  sample  and  the  light  source. 
The  technique  has  been  used  at  the  USAF  En- 
vironmental Health  Laboratory  for  more  than  2 
years  to  analyze  samples  at  a  rate  of  50  to  100  per 
month  and  has  been  sufficiently  sensitive.  (Mort- 
land-Battelle) 
W72-05966 


ANALYTICAL  EVALUATION  OF  A  CYANTOE- 
-ION  SELECTIVE  MEMBRANE  ELECTRODE 
UNDER  FLOW-STREAM  CONDITIONS, 

Imperial  Coll.  of  Science  and  Technology,  London 

(England).  Dept.  of  Chemistry. 

B.  Fleet,  and  H.  von  Storp. 

Analytical  Chemistry,  Vol  43,  No  12,  p  1575-1581, 

October  1971.  5  fig,  1  tab,  17  ref. 

Descriptors:  'Membrane  processes,  'Electrodes, 
•Pollutant  identification,  'Ions,  Ion  exchange, 
Membranes,  Monitoring,  Water  analysis,  Poten- 
tiometers, Calibrations,  Sulfides. 
Identifiers:  Cyanides,  Ion  selective  electrodes, 
Iodide,  Chemical  interference. 

Evaluation  of  a  silver  sulfide-silver  iodide  mem- 
brane electrode  as  a  continuous  monitor  for  cya- 
nide ion  has  shown  that  it  is  well  suited  for  the 
measurement  of  cyanide  in  the  concentration 
range  .01  to  .000051  m.  An  Orion  Model  94-06  elec- 
trode was  modified  for  continuous  analysis  by 
fitting  a  flow-through  cap  onto  the  membrane  face. 
This  was  used  with  a  Technicon  Autoanalyzer;  an 
Orion  Model  801  pH  meter  was  used  for  poten- 
tiometric  measurements.  The  procedure  was  to 
feed  adjusted  ionic  strength  buffer  and  sample  as 
an  air  segment  stream  to  the  mixing  coil.  The  seg- 
menting gas  and  a  portion  of  the  solution  are  led  to 
waste  before  reaching  the  electrode,  and  the 
residual  solution  is  passed  through  the  flow  cell. 
Flow  rate  through  the  electrode  is  controlled  by 
passing  the  exit  line  back  through  the  pump.  Seri- 
ous anion  interferences  are  encountered  only  from 
iodide  and  sulfide  ions.  A  detailed  study  of  the 
values  obtained  for  the  interference  from  iodide 
indicates  that  the  potential-determining 
mechanism  is  more  complex  than  the  simple 
replacement  reaction  and  involves  a  contribution 
from  the  direct  displacement  reaction.  (Mortland- 
Battelle) 
W72-05967 


ECOLOGICAL  INVESTIGATIONS  ON  THE 
PLANKTON  OF  THE  RIVERIS  RESERVOIR 
(OKOLOGISCHE  UNTERSUCHUNGEN  AM 
PLANKTON  DER  RIVERISTALSPERRE), 

Bonn  Univ.  (West  Germany). 

For  primary  bibliographic  entry  see  Field  05C. 

W72-05968 


SUBSTITUTED  DIAZENES:  EFFECT  ON  THE 
GROWTH  OF  ENTEROBACTERIA  AND  POSSI- 
BLE USE  AS  SELECTIVE  AGENTS  FOR  ISOLA- 
TION OF  PSEUDOMONADS, 

Agricultural  Research  Service,   Wyndmoor,   Pa. 

Meat  Lab. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-05970 


RAPD3  DETECTION  OF  SALMONELLA 
MICROCOLONIES  BY  FLUORESCENT  AN- 
TIBODY, 

Center  for  Disease  Control,  Atlanta,  Ga.  Analyti- 
cal Bacteriology  Unit. 
B.  M.  Thomason. 

Applied  Microbiology,  Vol  22,  No  6,  p  1064-1069, 
December  1971 .  6  fig,  3  tab,  15  ref. 

Descriptors:  'Salmonella,  'Pathogenic  bacteria, 
E.  coli,  Fluorescence,  Aerobic  bacteria,  Separa- 
tion techniques.  Cultures,  Isolation,  Water  analy- 
sis, Sea  water,  Foods. 

Identifiers:  'Microcolonies,  'Fluorescent  an- 
tibody techniques.  Biological  samples,  Staining. 

The  Chadwick  and  Abbott  microcolony 
fluorescent  antibody  method  for  the  detection  of 
small  numbers  of  enteropathogenic  E.  coli  has 
been  adapted  for  detecting  Salmonella  microcolo- 
nies. 304  samples-environmental  (surface  swabs, 
fresh  and  saltwater  samples),  food  (fresh  fish  and 
pork)  and  feed  (fishmeal,  bonemeal,  pelleted  pet 
foods)--were  examined  by  direct  and  microcolony 
fluorescent  antibody  and  cultural  procedures  and 
the  results  tabulated.  The  microcolony  fluorescent 
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antibody  test  detected  all  of  the  specimens  found 
positive  by  culture  whereas  the  direct  fluorescent 
antibody  test  missed  3.1  percent  of  them.  Both 
fluorescent  antibody  tests  appeared  to  be  most 
sensitive  on  food  specimens  and  revealed  stained 
organisms  in  some  of  the  culturally  negative 
specimens.  The  microcolony  fluorescent  antibody 
test  has  several  advantages  over  the  direct  test: 
ease  of  examining  the  smears,  elimination  of 
fluorescent  background  material,  and  increased 
sensitivity.  (Holoman-Battelle) 
W72-05971 


OBSERVATIONS  OF  FRESHWATER  PONDS 
ON  CARROLL  ISLAND  AND  GUNPOWDER 
NECK,  MARYLAND,  WITH  EMPHASIS  ON 
THE  ZOOPLANKTON, 

Edgewood  Arsenal,  Md.  Medical  Research  Lab. 
For  primary  bibliographic  entry  see  Field  05B. 
W72-05972 


SIMPLIFIED  WET  ASH  PROCEDURE  FOR 
TOTAL  PHOSPHORUS  ANALYSIS  OF  OR- 
GANOPHOSPHONATES  IN  BIOLOGICAL  SAM- 
PLES, 

Baylor  Coll.  of  Medicine,  Houston,  Tex.  Dept.  of 

Biochemistry. 

D.  S.  Kirkpatrick,  and  S.  H.  Bishop. 

Analytical  Chemistry,  Vol  43,  No  12,  p  1707-1709, 

October  1971.  3  tab,  4  ref. 

Descriptors:  *Organophosphorus  compounds, 
•Trace  elements,  'Chemical  analysis.  Acids, 
Digestion,  Spectrophotometry,  Phosphorus, 
Phosphates,  Bioassay,  Amino  acids.  Separation 
techniques. 

Identifiers:  *Wet  ashing.  Sample  preparation. 
Chemical  digestion,  Biological  samples, 
Orthophosphates,  Chemical  recovery. 

To  determine  total  phosphorus  in  biological  sam- 
ples, a  digestion  mixture  consisting  of  concen- 
trated nitric  acid,  concentrated  perchloric  acid, 
and  sulfuric  acid  was  used  for  wet-ashing  samples 
containing  0.040  gram  of  organic  material  and 
0.060  milliequivalent  of  inorganic  cation.  The  time 
to  quantitatively  digest  the  samples  was  1.5  to  3 
hours  at  213  degrees  C  and  1  to  2  hours  at  225 
degrees  C.  The  procedure  yields  a  uniform  amount 
of  acid  in  the  residue  after  digestion  to  enable  sub- 
sequent orthophosphate  determination  by  Bart- 
lett's  ultramicro  method.  Recovery  of  total 
phosphorus  from  an  organic  phosphate  and  four 
organophosphonates  was  95  to  101  percent.  (Jef- 
feris-Battelle) 
W72-05974 


COMPUTER  TECHNIQUES  FOR  IDENTIFYING 
LOW  RESOLUTION  MASS  SPECTRA, 

Jet  Propulsion  Lab.,  Pasadena,  Calif. 

For  primary  bibliographic  entry  see  Field  02K. 

W72-05975 


TWO  COUNTING  CELLS  FOR  THE  ENU- 
MERATION OF  ZOOPLANKTON  MICRO- 
-CRUSTACEA, 

Wisconsin   Univ.,   Milwaukee.   Center  for  Great 
Lakes  Studies. 
J.  E.  Gannon. 

The  American  Microscopical  Society  Transac- 
tions, Vol  90,  No  4,  p  486-490,  October  1971.  2  fig, 
13  ref. 

Descriptors:  *Zooplankton,  'Crustaceans, 
'Copepods,  'Waterfleas,  Phytoplankton,  Aquatic 
animals,  'Laboratory  equipment,  Microscopy. 
Identifiers:  'Counting,  Chambered  counting  cell, 
Bogorov  counting  tray,  Diaptomus,  Sedgewick- 
Raf  ter  cell. 

Two  types  of  counting  apparatus,  a  chambered 
counting  cell  and  the  Bogorov  counting  tray,  have 
been  evaluated  for  counting  zooplankton  material. 
The  chambered  counting  cell,  only  recently 
designed,  consists  of  a  plate  glass  base,  plexiglas 


walls,  and  a  removable  grid  of  20  thin  brass 
squares  and  can  hold  up  to  10  ml.  of  plankton  con- 
centrate. The  design  is  such  that  the  entire  con- 
tents of  a  single  chamber  can  be  viewed  under  low 
magnification  without  the  problem  of  overlapping 
fields.  The  organisms  can  be  manipulated  into 
better  positions  for  identification  or  for  dissection 
of  taxonomically  important  structures.  The 
Bogorov  counting  tray,  which  has  been  used  by 
European  and  Asian  investigators,  consists  of 
three  parallel  grooves  with  two  outer  grooves  con- 
nected to  the  inner  one  at  opposite  ends.  As  in  the 
chambered  counting  cell,  the  design  is  such  that 
there  is  minimal  movement  of  the  organisms  dur- 
ing the  counting  procedure.  With  the  width  of  the 
grooves  corresponding  to  the  width  of  the  field 
viewed  under  low  power  magnification,  the  entire 
contents  of  the  counting  tray  are  rapidly  counted 
as  the  path  of  the  grooves  is  followed.  Both  count- 
ing apparatuses  are  considered  particularly  ap- 
propriate for  the  enumeration  of  planktonic  micro- 
crustacea,  but  the  chambered  counting  cell  is  con- 
sidered superior  to  all  methods  for  counting 
zooplankton  material.  (Holoman-Battelle) 
W72-05976 


ANALYSIS  OF  TRACE  ELEMENTS  IN  NATU- 
RAL WATERS  BY  ATOMIC  ABSORPTION 
SPECTROPHOTOMETRY, 

Denver  Board  of  Water  Commissioners,  Colo. 
For  primary  bibliographic  entry  see  Field  02K. 
W72-06010 


ANALYSIS  OF  WATER  CONTAMINANTS 
WITH  SPECIAL  REFERENCE  TO  HEAVY 
METALS, 

Department   of   the    Environment,    Ottawa   (On- 
tario). Inland  Waters  Branch. 
B.  K.  Afghan. 

Canada  Department  of  the  Enviroment  Inland 
Waters  Branch  Technical  Bulletin  No  52,  1971.  16 
p,  8  tab,  24  ref. 

Descriptors:  'Chemical  analysis,  'Pollutant 
identification,  'Heavy  metals,  'Surface  waters, 
•Water  pollution  sources,  'Analytical  techniques. 
Water  pollution  effects,  Instrumentation,  Spec- 
troscopy, Electrodialysis,  Sampling,  Methodolo- 
gy, Trace  elements,  Water  chemistry,  Laboratory 
tests. 
Identifiers:  'Canada. 

Methods  used  by  the  Water  Chemistry  Subdivi- 
sion, Inland  Waters  Branch,  Canada,  to  determine 
trace  metals  in  water  are  summarized.  The  deter- 
mination of  heavy  metals  in  water  is  necessary 
because  at  very  low  concentrations  they  affect  the 
quality  of  water  whether  related  to  industry,  fresh 
water  fish  or  public  health.  These  effects  are 
discussed  and  the  method  of  analyzing  a  water 
sample  described.  Three  categories  of  instrumen- 
tal techniques  are  given:  spectroscopic  ,  electro 
analytical  and  miscellaneous.  (Woodard-USGS) 
W72-06012 


THE  USE  OF  ATOMIC  ABSORPTION  IN 
WATER  POLLUTION  CONTROL, 

Whitlingham  Works,  Norwich  (England). 

J.  Hemsley. 

Water  Pollution  Control,  Vol  70,  No.  6,  1971,  p 

611-618,  2  fig,  15  tab,  7  ref. 

Descriptors:  'Instrumentation,  'Spec- 

trophotometry, 'Chemical  analysis,  Water  analy- 
sis.     Heavy      metals,      Nutrients,      Digestion, 
Sampling.    Temperature,    Analytical    techniques, 
Water  quality  control,  'Pollutant  identification. 
Identifiers:  'Atomic  absorption  spectrometer. 

Development  of  the  atomic-absorption  spec- 
trophotometer for  metal  determinations  has 
required  the  parallel  development  of  sample 
preparation  procedures.  Several  known  inter- 
ferences have  been  circumvented  by  established 
techniques  and  precise  chemical  additions.  For  the 
few  metals  which  have  been  investigated,  atomic 


absorption  appeared  to  be,  in  general,  more  accu- 
rate than  colorimetry,  and,  more  importantly,  has 
revealed  errors  in  previously  trusted  colorimetry 
methods.  Although  some  60  to  70  elements  may  be 
determined  by  atomic  absorption,  the  degree  of 
sensitivity  attainable  varies  from  element  to  ele- 
ment. However,  the  metals  most  frequently 
requiring  determination  in  water  pollution  control, 
Cd,  Cr,  Cu,  Ca,  Ni,  Zn,  Pb,  Fe,  Mn,  Mg,  Na,  K 
and  Ag  are  among  the  most  sensitive  in  atomic  ab- 
sorption. This  coupled  with  the  greatly  increased 
speed  of  analysis  indicates  atomic  absorption  is  an 
extremely  useful  analytical  tool  in  water  pollution 
control.  (Lowry-Texas) 
W72-O6039 


A  RAPID  METHOD  OF  DETERMINING  AM- 
MONIUM IN  WATER  WITH  A  UNIVALENT 
CATION  GLASS  ELECTRODE, 

Fisheries  Research  Board  of  Canada,  Winnipeg 

(Manitoba).  Freshwater  Inst. 

Jan  Barica. 

J.  Fish  Res  Bd  Can.  28  (5):  759-764.  1971 .  DJus. 

Identifiers:     Ammonium,    Cation,    Determining, 

Electrode,  Glass,  Method,  Rapid,  Univalent. 

The  use  of  a  univalent  cation  glass  electrode  foi 
determining  ammonium  in  water  is  described.  The 
method  enables  direct  determination  of  ammoni- 
um ion  in  concentrations  above  0.5  mg/1  withoul 
any  dilution  or  pretreatment  of  sample.  A  consiani 
background  of  Na-t-  and  K+  in  samples  is 
required,  with  concentration  of  K  being  lower  thai 
that  of  ammonium.  For  several  types  of  natural 
and  enriched  waters  with  ammonium  content  up  tc 
40  mg/1  NH4-N,  the  mean  error  by  the  methoc 
was  plus  or  minus  4.9%.-Copyright  1971 ,  Biologi- 
cal Abstracts,  Inc. 
W72-06041 


AN  EVALUATION  OF  THE  USE  OF  A  BASKET 
-TYPE  ARTIFICIAL  SUBSTRATE  FOR  SAM 
PLING  MACROINVERTEBRATE  ORGANISMS, 

Virginia     Polytechnic     Inst,     and     State     Univ. 

Blackburg. 

Kenneth  L.  Dickson,  John  Cairns,  Jr.,  and  Jesse 

C.  Arnold. 

Trans  Am  Fish  Soc.  100  (3):  553-559.  1971. 

Identifiers:    Artificial,    Basket-type,    Collections 

Invertebrate,  Macro,  Organisms,  Sampling.  Sub 

strate,  Taxa. 

The  results  obtained  from  the  use  of  bottom 
basket-type,  artificial  samplers,  were  analyze* 
statistically  to  determine  the  samplers'  efficienc) 
in  collecting  aquatic  macroinvertebrates.  Tw< 
ecologically  similar  riffle  stations  located  near  Mc 
Coy,  Virginia  on  the  New  River  were  chosen  foi 
this  evaluation.  Based  on  an  analysis  of  tin 
number  of  taxa  collected,  15  basket  samplers  a 
Station  1  showed  a  range  of  7  taxa  with  a  coeffi 
cient  of  variation  of  11.6%.  Station  2,  located  50< 
yards  upstream,  with  16  samplers,  had  a  range  o: 
11  taxa  with  a  coefficient  of  variation  of  16.299& 
In  an  evaluation  of  the  number  of  specimens  col 
lected,  Station  1  had  a  range  of  39  specimens  will 
a  coefficient  of  variation  of  10.9%.  Station  2  had  ; 
range  of  103  specimens  which  was  larger  than  th< 
average  of  85.6  specimens  per  sampler.  To  be  959 
confident  that  the  mean  community  structure  in 
dices  for  each  station  (Sequential  Comparisoi 
Index  and  diversity  per  individual  (d))  were  withii 
25%  of  their  true  value,  only  2  basket  sampler 
were  needed.  However,  4  samplers  at  Station 
and  6  samplers  at  Station  2  could  be  required  fo 
the  number  of  taxa  collected.  Due  to  unequal  dis 
tribution  of  macroinvertebrates  on  the  bottom,  o 
sampling  design  bias,  21  samplers  at  Station  '. 
would  be  required  to  be  95%  confident  that  thi 
mean  number  of  specimens  collected  was  withii 
25%  of  its  true  value.  An  estimate  of  the  propor 
tion  of  taxa  which  would  have  been  detected  oi 
the  average  by  a  smaller  number  of  basket  sam 
piers  showed  that  at  least  5  basket  samplers  wen 
necessary  at  each  station  in  order  to  be  959f  con 
fident  that  at  least  50%  of  the  total  number  of  taxi 
were  collected.  When  using  this  type  of  substrati 
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sampler  for  collecting  macroinvertebrates  in  a 
comparison  of  the  biological  water  quality 
between  selected  stations,  the  number  of  tax  a  col- 
lected by  the  samplers  and  the  community  struc- 
ture of  the  macroinvertebrates  are  less  variable 
than  the  number  of  specimens  obtained.  These 
types  of  analyses  can  serve  as  the  basis  for 
:stablishing  the  appropriate  number  of  samplers 
[or  a  routine  survey.— Copyright  1971,  Biological 
Abstracts,  Inc. 
W72-O6101 


V  LIQUID  SCINTILLATION  METHOD  FOR  AS- 
SAYING 14C-LABELLED  BENTHIC 

MICROFLORA, 

Connecticut  Univ.,  Storrs.  School  of  Pharmacy. 
>.  M.  Skauen,  N.  Marshall,  and  R.  J.  Fragala. 
Fish  Res  Bd  Can.  28  (5):  769-770.  1971. 
dentifiers:  Assaying,  Benthic,  Carbon-14,  Flora, 
^belled,  Liquid,  Method,  Scintillation. 

\  simple  and  reliable  method  for  assaying  14C- 
abelled  benthic  microflora  is  described.  Powdered 
:ore  samples  are  suspended  in  Cap-O-Sil  gel  and 
4C  activity  determined  in  a  liquid  scintillation 
pectrometer.-Copyright  1971,  Biological  Ab- 
tracts.  Inc. 
V72-06123 


1ETHODS  IN  MICROBIOLOGY- VOLUME  SB. 

Academic  Press  Inc.,  New  York,  N.Y.  1971.  J.  R. 
Jorris  and  D.  W.  Ribbons,  editors.  695  p,  21  ref. 

)escriptors:  'Separation  techniques,  *Algae, 
Bacteria,  'Fungi,  'Bacteriophage,  'Viruses,  Ab- 
orpuon.  Electrophoresis,  Detergents,  Amino 
icids,  Spectrophotometry,  Magnesium,  Sulfates, 
ipores,  Azotobacter,  Cyanophyta,  Yeasts,  Car- 
ion  dioxide,  Chlorella,  Clostridium,  E.  coli, 
:uglena.  Euglenophyta,  Chlorophyta,  Ferrobacil- 
iis.  Gas  chromatography,  Ions,  Calcium,  Carbon, 
inails,  Lactobacillus,  Magnesium,  Manganese, 
Mycobacterium,  Hydrogen  ion  concentration, 
'hosphates,  Potassium,  Salmonella,  Shigella, 
■rotozoa.  Sodium,  Centrifugation,  Ultrasonics, 
Cultures,  Heavy  metals.  Iron,  Coliforms,  Isola- 
ion. 

'he  disintegration  of  cells,  their  chemical  analysis, 
nd  the  techniques  used  to  separate  and  charac- 
erize  their  components  are  discussed.  Topics  in- 
luded  are:  free-flow  electrophoresis,  disc  elec- 
trophoresis, preparative  zonal  electrophoresis, 
eflectance  spectrophotometry,  isoelectric  focus- 
igand  separation  of  proteins,  chemical  extraction 
lethods  of  microbial  cells,  chemical  analysis  of 
licrobial  cells,  centrifugal  techniques  for  isolation 
nd  characterization  of  sub-cellular  components 
rom  bacteria.  (Holoman-Battelle) 
V72-06 124 


1ANUAL  OF  ANALYTICAL  TOXICOLOGY. 

he  Chemical  Rubber  Company,  Cleveland,  Ohio, 
971  I.  Sunshine,  editor.  393  p. 

lescriptors:  'Toxins,  'Poisons,  'Bioassay, 
Chemical  analysis.  Chlorinated  hydrocarbon 
esticides,  Copper,  Diquat,  Halogenated  pesti- 
ides.  Fluorides,  Iron,  Manganese,  Or- 
anophosphorus  pesticides,  Paraquat,  Phenols, 
hosphorus,  Chromatography,  Gas  chromatog- 
aphy,  Organic  compounds,  Acids,  Alkalis 
Bases),  Methodology. 

dentifiers:  'Biological  samples,  Detection,  Thin 
ryer  chromatography,  Amitriptyline,  Arsenic, 
jismuth,  Borates,  Bromides,  Carbon  monoxide, 
■hloral  hydrate,  Chloroquine,  Cholinesterase, 
•yanides,  Ethanol,  Ethylene  glycol,  Ethchlor- 
ynol,  Halogenated  hydrocarbons,  Isoniazid, 
•ead,  Lithium,  Mercury,  Methanol,  Nickel, 
'icotine,  p-nitrophenol,  Organic  thiophosphorus 
sters,  Oxyphenbutazone,  Phenothiazines, 
topylene  glycol.  Pyrimethamine,  Strychnine, 
hallium.  Toluene,  Trichloroethanol, 

richloromonofluoromethane.  Zinc. 


Simple  and  reliable  methods  are  presented  for 
chemically  analyzing  biological  specimens  for  the 
presence  of  toxic  substances.  The  procedures 
were  chosen  on  the  basis  of  reliability,  availability 
of  equipment  and  reagents,  simplicity  of 
procedure,  and  relative  speed  in  obtaining  results. 
Three  types  of  methods,  where  possible,  are  in- 
cluded for  the  substances  investigated:  Type  A,  a 
simple,  direct,  qualitative  test;  Type  B,  a  quantita- 
tive procedure  using  facilities  in  the  average 
laboratory;  and  Type  C,  an  elegant,  precise 
procedure  using  whatever  equipment  may  be 
required.  (Holoman-Battelle) 
W72-06125 


INSTRUMENTAL  ANALYSIS  FOR  WATER 
POLLUTION  CONTROL. 

Ann  Arbor  Science  Publishers  Inc.,  Ann  Arbor, 
Michigan,  1971.  K.  H.  Mancy,  editor.  331  p. 

Descriptors:  'Water  quality  control,  'Instrumen- 
tation, 'Water  analysis,  Chemical  analysis, 
Sampling,  Separation  techniques,  Ion  exchange, 
Gas  chromatography,  Data  collections,  Water  pol- 
lution sources,  Organic  pesticides,  Statistics, 
Water  pollution  control.  Testing,  Measurement, 
Fluorescence,  Electrochemistry,  Monitoring, 
Systems  analysis.  Design,  Ammonia,  Chlorides, 
Iron,  Chemical  oxygen  demand,  Nitrates,  Nitrites, 
Manganese,  Phosphates,  Silica,  Water  tempera- 
ture. Oil,  Effluents,  Industrial  wastes,  Water  pro- 
perties, Turbidity,  Organic  wastes,  Phenols,  Ions, 
Aquatic  environments,  Phosphorus  compounds, 
Organophosphorus  compounds,  Water  quality. 
Heavy  metals,  Automation,  Remote  sensing, 
Membrane  processes,  Fluorometry,  Data  trans- 
mission, Photometry,  Colorimetry,  Flame 
photometry,  Neutron  activation  analysis,  Polaro- 
graphic  analysis,  Electrical  equipment,  Nitrogen, 
Phosphorus,  Dissolved  oxygen,  Dissolved  oxygen 
analyzers,  Volumetric  analysis,  Probability, 
Mathematical  studies,  Statistical  methods, 
Hydrogen  ion  concentration,  Pesticide  residues. 

The  specialized  instrumentation  available  for  auto- 
matic and  remote  monitoring  of  water  quality  is 
described.  Topics  include  various  methods  of 
chemical  analysis,  chromatography,  ion  exchange, 
spectrophotometry,  design  of  sampling  programs 
and  monitoring  systems,  concentration  and 
separation  techniques,  automated  chemical 
analyses,  remote  optical  sensing  techniques, 
physical  characteristics  of  water,  organic  pollu- 
tants, metal  pollutants,  inorganic  compounds  of 
nitrogen  and  phosphorus,  dissolved  oxygen,  data 
analysis  and  statistics.  (Jefferis-Battelle) 
W72-06126 


METHODS  IN  VIROLOGY. 

Academic  Press,  Inc.,  New  York,  N.Y.  1971.  K. 
Maramorosh  and  H.  Koprowski,  editors.  530  p. 

Descriptors:  'Viruses,  'Methodology,  'Elec- 
trophoresis, 'Analytical  techniques,  Tagging, 
Isolation,  Electron  microscopy,  Spectrophometry, 
Chromatography,  Centrifugation,  Photometry, 
Distillation,  Ultrasonics,  Sedimentation,  Filtra- 
tion, Absorption,  Tracers,  Cytological  studies, 
Gels,  E.  coli,  Bacteriophage,  Radioisotopes,  Ro- 
tors, Plant  viruses.  Salmonella,  Cultures,  Enteric 
bacteria,  Pathogenic  bacteria. 

Newly  developed  techniques  are  presented  for 
solving  problems  in  virus  research.  Certain  chap- 
ters are  complete  treatises  on  a  given  subject  while 
others  provide  a  description  of  techniques  more 
limited  in  scope.  There  is  some  overlapping  of  in- 
formation with  previous  volumes  in  this  series. 
(Holoman-Battelle) 
W72-06127 


THE  INFLUENCE  OF  PH  ON  THE  EFFICACY 
AND  RESIDUES  OF  QUINALDINE, 

Southeastern  Fish  Control  Lab.,  Warm  Springs, 

Ga. 

Joe  B.  Sills,  and  John  L.  Allen. 

Trans  Am  Fish  Soc.  100(3):  544-545.  1971.  Dlus. 


Identifiers:    Anesthetic,    Anesthetic-drug,    Fish, 
Micropterus-salmoides,  pH,  Quinaldine, 

Residues. 

Quinaldine,  an  anesthetic  for  fish,  loses  its  effec- 
tiveness in  solutions  having  pH  values  less  than  6. 
Measured  quantities  of  un-ionized  quinaldine  in 
solution  compared  favorably  with  calculated 
values  at  selected  pH's.  Quinaldine  residues  in  lar- 
gemouth  bass  (Micropterus  salmoides) 
anesthetized  at  various  pH's  verify  that  only  the 
un-ionized  portion  in  solution  enters  the  fish. 
Quinaldine  residues  in  fish  and  un-ionized  quinal- 
dine in  solution  were  measured  by  gas  chromatog- 
raphy.-Copyright  1971 ,  Biological  Abstracts,  Inc. 
W72-06128 


TOTAL  ORGANIC  CARBON  IN  ATMOSPHER- 
IC PRECD7ITATIONS  (VALOVOY  OR- 
GANICHESKTY  UGLEROD  V  ATMOSFER- 
NYKH  VODAKH), 

Akademiya  Nauk  SSSR,  Moscow.  Institut  Biologu 

Vnutrennykh  Vod. 

B.  A.  Skopintsev,  A.  G.  Bakulina,  and  N.  I. 

Mel'mkova. 

In:  Khimicheskiy  sostav  atmosfernykh  osadkov  i 

poverkhnostnykh    vod.    Metody    khimicheskogo 

analiza     prirodnykh     vod;     Gidrokhimicheskiye 

Materialy,  Vol  56,  p  3-10,  1971.  3  tab,  19ref. 

Descriptors:  'Water  chemistry,  'Water  analysis, 
'Carbon,  'Meteoric  water,  Organic  matter,  Or- 
ganic compounds,  Evaporation,  Oxidation,  Tur- 
bidity, Suspension,  Suspended  load,  Precipitation 
(Atmospheric),  Snow,  Sampling,  Seasonal. 
Identifiers:  'USSR,  Yaroslav  Oblast,  Borok, 
Water  samples. 

Organic  carbon  in  atmospheric  waters  collected  in 
the  vicinity  of  Borok,  Yaroslav  Oblast,  was  deter- 
mined for  the  first  time  directly  in  water  without 
preliminary  evaporation,  in  addition  to  determina- 
tions from  dry  residues  after  evaporation.  Content 
of  total  organic  carbon  in  natural  rainwater  ranged 
from  1.1  to  4.5  mg/liter,  averaging  2.5  mg/liter,  and 
that  in  snow  from  1.5  to  6.0  mg/liter,  averaging  3.1 
mg/liter.  Carbon  content  in  dry  residues  of  natural 
rainwater  ranged  from  64%  to  100%  of  total  or- 
ganic carbon  and  averaged  91%;  carbon  content  in 
snow  ranged  from  58%  to  100%  of  total  organic 
carbon  and  also  averaged  91%.  Increase  in  the 
volume  of  evaporated  water  resulted  in  an  in- 
crease in  organic  matter  loss.  Content  of  organic 
carbon  in  settled  snow  decreased  35%-45%,  in- 
dicating a  large  amount  of  suspended  organic 
matter.  To  study  organic  matter  in  atmospheric 
waters,  total  organic  carbon  must  be  determined  in 
both  natural  and  suspension-free  water  samples. 
Particular  care  should  be  given  to  selection  of  rain 
and  snow  sampling  sites  for  organic  analysis.  (See 
also  W72-06146)  ( Josef son-USGS) 
W72-06147 


APPLICATION  OF  BACTERIOLOGICAL  DATA 
IN  POTABLE  WATER  SURVEILLANCE, 

Environmental    Protection    Agency,    Cincinnati, 

Ohio.  Div.  of  Water  Hygiene. 

E.  E.  Geldreich. 

Journal  of  American  Water  Works  Association, 

Vol.  63,  No.  4,  p  225-229,  April  1971 .  6  tabs.,  8  ref. 

Descriptors:  'Water  quality,  Sanitary  engineering, 
'Water  treatment,  'Public  health,  Bacteria,  Con- 
trol, 'Labortory  tests,  'Water  supply,  Municipal 
water.  Water  sampling,  'Potable  water. 

In  the  Community  Water  Supply  Study  (1969)  of 
969  Public  water  supplies,  50  percent  of  those 
serving  10,000  or  less  showed  a  history  of  un- 
satisfactory bacteriological  results  and  69  percent 
of  all  supplies  received  surveillance  through  only 
half  the  minimum  number  of  monthly  samples 
recommended  by  the  Drinking  Water  Standards.  A 
significant  number  of  state  departments  have 
shifted  from  multiple-tube  to  membrane-filter 
techniques  principally  to  reduce  week-end  labor. 
However,  the  change  has  resulted  in  the  additional 
benefit  of  testing  greater  quanities  of  water  by  a 
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more  precise  method.  The  adequacy  of  sampling 
programs  on  those  supplies  serving  populations  of 
less  than  50,000  is  questioned,  since  those  supplies 
frequently  have  the  greater  occurrence  of  un- 
satisfactory samples  and  the  least  attention  is  paid 
to  prompt  resampling.  Technicians  in  small  quali- 
ty-control laboratories  must  improve  their 
knowledge  of  bacteriology  through  various  train- 
ing programs.  If  necessary,  small  water-plant 
aboratories  surrounding  large  metropolitan  areas 
should  be  consolidated  to  pool  manpower  and 

quipmeni  resources  for  an  improvement  in  the 

luality  and  quantity  of  surveillance  of  potable 

vater  supplies.  (Bean-AWWARF) 

V72-06189 


IICROSCOPIC   WATER  QUALITY  AND  FIL- 
RATION  EFFICIENCY, 

ew  York  State  Dept.  of  Health,  Albany.  Bureau 
Water  and  Wastewater  Utilities  Management. 
>r  primary  bibliographic  entry  see  Field  05F. 
72-06191 


JACTERIOLOGICAL  QUALITY  VS  RESIDUAL 
CHLORINE, 

Bureau  of  Water  Hygiene,  Cincinnati,  Ohio. 
For  primary  bibliographic  entry  see  Field  05F. 
W72-06193 


EXTRACTION  OF  CATIONS  FROM  SILICATE 
MINERALS  DURING  THE  DETERMINATION 
OF  EXCHANGEABLE  CATIONS  IN  SOILS, 

Agricultural  Research  Service,  Riverside,  Calif. 

Soil  and  Water  Conservation  Research  Div. 

J.  D.  Rhoades,  and  D.  B.  Krueger. 

Soil  Science  Society  of  America  Proceedings,  Vol. 

32,  No.  4,  p  488-492,  July-August,  1968.  1  fig,  7 

tab,  21  ref. 

Descriptors:  'Soil  analysis,  Potassium,  'Sodium, 
•Magnesium,  Calcium,  Alkaline  earth  metals.  Arid 
lands. 

Identifiers:  *Soil  minerals,  Ammonium  acetate  ex- 
traction. 

The  extent  to  which  silicate  minerals  release  Ca, 
Mg,  Na,  and  K  during  the  determination  of 
exchangeable  cations  in  soils  by  the  ammonium- 
acetate-extraction  procedure  was  evaluated.  The 
method  of  exchangeable-sodium  evaluation  used 
by  the  US  Salinity  Laboratory  was  employed  for 
this  study  with  the  exception  that  soil  samples 
were  replaced  with  reference  mineral  samples. 
Amounts  of  cations  equivalent  to  0.3  to  21.8 
meq/100  g  were  extracted  from  the  minerals  by 
ammonium  acetate.  In  general,  the  proportions  of 
cations  extracted  decreased  in  the  order  Ca  +  Mg 
>>Na>K.  Because  of  this  phenomenon,  compli- 
cations are  expected  to  occur  in  the  evaluation  of 
exchangeable  Ca  and  Mg  in  arid-land  soils,  but  not 
for  exchangeable  Na  except  under  unusual  cir- 
cumstances. The  latter  circumstances  are 
described  and  the  general  extent  of  error  that  may 
occur  is  estimated.  (Skogerboe-Colorado  State) 
W72-06206 


SIMPLE   SLOPE   COMPENSATION  CONTROL 
FOR  USE  WITH  THE  E.I.L.  23A  PH  METER, 

Imperial  Chemical  Industries  Ltd.,  Wilton  (En- 
gland). Nylon  Works. 

For  primary  bibliographic  entry  see  Field  07B. 
W72-06251 


AN  AUTOMATIC  PH  STAT  FOR  USE  WITH 
LABORATORY  PH  METERS, 

Imperial   Chemical   Industries   Ltd.,   Manchester 

(England).  Organics  Div. 

For  primary  bibliographic  entry  see  Field  07B. 

W72-06252 


MEASUREMENT  OF  METHANE,  N-BUTANE 
AND  CARBON  DIOXIDE  DM  AQUEOUS  SOLU- 
TION, 

Toronto  Univ.  (Ontario).  Dept.  of  Chemical  En- 
gineering and  Applied  Chemistry. 
A.  G.  McLee,  and  M.  Wayman. 
Laboratory  Practice,  Vol.  20,  No.  9,  p  711-712, 
September  1971.  3  fig,  1  tab. 

Descriptors:  'Aqueous  solutions,  'Organic  com- 
pounds, 'Monitoring,  Carbon  dioxide,  Gases, 
Microorganisms,  Methane,  Water  analysis,  Fer- 
mentation, Hydrogen  ion  concentration,  Labora- 
tory equipment. 

Identifiers:  Aliphatic  hydrocarbons,  N-butane, 
Hydrocarbons. 

During  an  investigation  into  the  growth  of 
microorganisms  utilizing  gaseous  hydrocarbons,  a 
method  was  developed  for  monitoring  and  measur- 
ing the  concentrations  of  hydrocarbons  and  car- 
bon dioxide  in  aqueous  solution.  The  levels  of 
hydrocarbons  and  carbon  dioxide  in  solution  were 
determined  with  a  New  Brunswick  bench-top-fer- 
menter  with  attached  silicon  tubing  and  wire  cloth 
support.  Trace  amounts  of  hydrocarbons  or  car- 
bon dioxide  pass  through  the  tubing  wall  and  are 
transported  by  carrier  flow  to  a  detection  device. 
(Holoman-Battelle) 
W72-06253 


LABORATORY-SCALE  TRICKLING  FILTER 
PRODUCTION  OF  MIXED  CULTURES  OF 
MICRO-ORGANISMS  FOR  EFFLUENT  TREAT- 
MENT STUDD2S  OR  BOD  TESTS, 

Imperial    Chemical    Industries    Ltd.,    Billingham 

(England).  Agricultural  Div. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-06254 


SEPARATION  AND  QUANTITATION  OF  AL- 
KENE  AND  HYDROXY  ALKANE  SULFONATES 
BY  THIN  LAYER  CHROMATOGRAPHY, 

Continental  Oil  Co.,  Ponca  City,  Okla. 

M.  C.  Allen,  and  T.  T.  Martin. 

Journal  of  the  American  Oil  Chemists'  Society, 

Vol.  48,  No.  12,  p  790-793,  December  1971.  5  fig,  3 

tab,  10  ref. 

Descriptors:  'Chromatography,  'Sulfonates,  'De- 
tergents, Separation  techniques.  Surfactants, 
Opacity,  Sodium,  Salts,  Organic  compounds. 
Identifiers:  'Quantitative  analysis,  'Den- 
sitometry, Olefin  sulfonates.  Thin  layer  chro- 
matography, Scanning  photodensitometry,  Sulfur 
trioxide,  Sulfonation,  Hydroxy  alkane  sulfonates, 
Hydroxy  alkane  monosulfonates,  Alkene  sul- 
fonates, Alkene  monosulfonates,  Alkene  disul- 
fonates,  Hydroxy  alkane  disulfonates,  Sodium-2- 
tetradecene-1 -sulfonate,  Sodium-3-hydroxy  hex- 
adecane- 1  -sulfonate. 

A  thin  layer  chromatographic  technique  is 
described  for  the  separation  and  quantitation  of 
the  sodium  salts  of  alkene  mono-  and  disulfonates 
and  hydroxy  alkane  mono-  and  disulfonates.  The 
standards  (sodium-2-tetradecene-l  -sulfonate  and 
sodium-3-hydroxy  hexadecane-1-sulfonate)  and 
olefin  sulfonate  samples  from  laboratory  sulfur 
trioxide  sulfonation  of  alpha-olefins  were  dis- 
solved in  a  mixture  of  isopropanol-water  (7:3,  v/v). 
Varying  concentrations  were  used  for  the  sul- 
fonate standards  with  samples  in  a  concentration 
range  of  1-5  micrograms  per  microliter.  The 
separation  was  accomplished  on  tracked,  unac- 
tivated  sulfate-impregnated  Silica  Gel  G  layers. 
Standard  equilibrated  developing  tank  conditions 
were  employed  in  conjunction  with  a  developing 
solvent  of  chloroform-methanol-sulfuric  acid. 
Visualization  of  the  compounds  was  based  on  their 
suitability  for  charring  by  heat  and  S03  fumes 
resulting  from  fuming  sulfuric  acid  which  is 
smeared  on  the  inner  sandblasted  surface  of  a 
charring  lid.  The  charred  compounds  were  quan- 
titated  using  a  scanning  photodensitometer  and 
areas  of  the  resultant  peaks  were  calculated  and 
related  to  the  composition  of  the  sample. 
(Holoman-Battelle) 


W72-06255 


BIOPOLYMERS  OF  ACTIVATED  SLUDGE. 

Northern  Regional  Research  Lab.,  Peoria,  DJ. 

Environmental  Science  and  Technology,  Vol.  6, 
No.  2,  p  161-164,  February  1972.  5  fig,  11  ref. 

Descriptors:  'Sewage,  'Sewage  bacteria,  'Ac 
tivated  sludge.  Separation  techniques,  Cultures 
•Sewage  treatment,  Centrifugation,  Gas  chn> 
matography,  Infrared  radiation,  Illinois,  Wast< 
water  treatment. 

Identifiers:  'Polymers,  Polysaccharides 

Polyester,  Zoogloea  ramigera,  Chloroform,  Elec 
tron  microscopy,  Heteropoly saccharides,  Peorii 
(DI). 

Activated  sludge  was  extracted  with  hot  water  an< 
organic  solvents  from  the  municipal  sewage  treat 
ment  plant  at  Peoria,  Illinois,  and  analyzed  b; 
chromatography,  electron  microscopy,  and  in 
frared  spectra  to  determine  the  various  com 
ponents.  Bacterial  strains  were  also  isolated  fron 
the  sludge  and  the  products  of  bacterial  actioi 
determined.  Water  and  chloroform  extraction  o 
the  sludge  produced  heteropolysaccharides  and  ; 
polyester,  respectively.  Cultures  of  some  of  th 
bacteria  isolated  produced  polysaccharides  whei 
grown  on  0.5  percent  glycerol  or  glucose.  A 
acquired  strain  of  Zoogloea  ramigera  produced 
heteropolysaccharide  from  glucose.  It  appears  tha 
the  products  available  from  activated  sludge  ma 
be  of  commercial  value  and  help  underwrite  th 
cost  of  sludge  disposal.  (Mortland-Battelle) 
W72-06256 


ENVIRONMENTAL  AIR  ANALYSIS  FOR  Ul 
TRATRACE  CONCENTRATIONS  OF  BERYLL1 
UM  BY  GAS  CHROMATOGRAPHY, 

Monsanto  Research  Corp.,  Dayton,  Ohio.  Dayto 

Lab. 

W.  D.  Ross,  and  R.  E.  Sievers. 

Environmental  Science  and  Technology,  Vol.  < 

No.  2,  p  155-158,  February  1972.  2  fig,  3  tab,  1 

ref. 

Descriptors:  'Pollutant  identification ,  'Trace  el< 
ments.  Separation  techniques.  Sediments,  *Gs 
chromatography,  Analytical  techniques. 
Identifiers:  'Beryllium,  Ashing,  Detection  limit 
Particulate  matter,  Electron  capture  gas  chrc 
matography.  Sample  preparation,  EDTA,  Chem 
cal  interference. 

A  gas  chromatographic  method  for  detecting  u 
tratrace  concentrations  of  beryllium  in  particulai 
matter  on  air  filters  and  in  water  is  described.  Th 
method  is  very  sensitive,  relatively  fast,  and  ca 
be  performed  on  a  relatively  inexpensive  analyl 
cal  chromatograph.  It  should  be  applicable  to  roi 
tine  analysis  of  water  samples.  When  analyzir 
beryllium  in  air,  the  particulate  matter  on  the  fi 
ters  is  ashed,  the  residue  is  digested  with  acid,  ar 
the  resulting  solution  is  buffered  to  the  optimu 
pH  for  solvent  extraction.  Potential  interferir 
metals  are  eliminated  by  masking  with  EDTA. 
benzene  solution  of  trifluoroacetylacetone  (H  ( 
fa))  is  allowed  to  react  with  the  beryllium  in  tl 
aqueous  solution  to  form  Be  (tfa)2.  The  organ 
extract  is  injected  into  a  gas  chromatograi 
equipped  with  an  electron-capture  detector.  Tl 
chromatographic  peak  resulting  from  Be  (tfa 
formed  from  the  unknown  solution  is  compart 
with  standard  Be  (tfa)2  solutions  for  quantitatio 
The  extraction  procedure  takes  about  30  minuti 
and  analysis  less  than  10  minutes.  Accuracy  ai 
good  precision  are  obtained  at  two  levels  of  ma 
nitude  below  the  AEC-recommended  maximum  < 
lowable  concentration  in  air  (0.01  micrograms/c 
bic  meter  of  air).  (Mortland-Battelle) 
W72-06258 


INSTRUMENTS  FOR  WATER  QUALITY  MO> 
TORING, 

Environmental    Protection    Agency,    Cincinna 

Ohio. 

D.  G  Ballinger 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 
Identification  of  Pollutants — Group  5A 


Environmental  Science  and  Technology,  Vol.  6, 
No.  2,  p  130-133,  February  1972.  6  tab,  5  ref . 

Descriptors:  'Instrumentation,  *Water  quality, 
•Monitoring,  Water  quality  control,  'Analytical 
techniques,  Water  analysis.  Industrial  wastes. 
Pulp  wastes,  Soaps,  Detergents,  Color,  Conduc- 
tivity, Bromides,  Chlorides,  Sulfates,  Phenols, 
Carbon,  Chromium,  Copper,  Heavy  metals,  Sodi- 
um, Coliforms,  Turbidity,  Oil,  Hardness, 
Fluorides,  Nitrites,  Pesticides,  Phosphorus,  Alu- 
minum, Iron,  Manganese,  Radioactivity, 
Biochemical  oxygen  demand,  Chemical  oxygen 
demand.  Nitrogen,  Gravimetric  analysis,  Alkalini- 
ty, Colorimetry,  Gas  chromatography,  Volumetric 
analysis.  Spectrophotometry. 
Identifiers:  Sulfites,  Lead,  Mercury,  Nickel,  Zinc, 
Cyanides,  Orthophosphates,  Arsenic,  Cadmium, 
Kjeldahl  nitrogen,  Autoanalyzer. 

The  waste  parameters  that  must  be  monitored  by 
industries  discharging  waste  waters  into  navigable 
waters  are  reviewed  together  with  recommended 
analytical  procedures.  The  range  and  accuracy  of 
some  of  these  methods  are  listed  and  the  cost 
ranges  are  given.  Equipment  and  instruments 
available  for  these  analyses  are  shown,  and  it  is 
pointed  out  that  field  equipment  for  on-line  mea- 
surement of  many  of  the  required  waste  con- 
stituents is  lacking.  Manufacturers  should  begin 
constructing  equipment  specifically  for  waste  con- 
ditions, rather  than  assuming  that  stream  monitor- 
ing equipment  will  be  adequate.  (Mortland-Bat- 
teUe) 
W72-06260 


TURBIDIMETRIC  EVALUATION  OF  BACTERI- 
AL CULTURE  RESISTANCE  IN  DISINFEC- 
TANT TESTING, 

Agricultural    Research    Service,    Beltsville,    Md. 

Pesticides  Regulation  Div. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-06261 


MARINE    TECHNICIAN'S    HANDBOOK    -   OX- 
YGEN ANALYSIS. 

California  Univ.,  San  Diego,  La  Jolla.  Inst,  of 
Marine  Resources. 

SIO  Reference  No.  71-8,  Sea  Grant  Publication 
No.  9,  May  1,  1971.  29  p. 

Descriptors:   'Dissolved  oxygen.  Water  quality, 

'Water  analysis,  'Volumetric  analysis,  Sampling, 

Instrumentation,     Laboratory    equipment,     'Sea 

water. 

Identifiers:  Pickling,  Standard  methods,  Winkler 

method,  Nansen  bottle,  Sample  preparation. 

A  titration  technique  (the  modified  Winkler 
Technique  of  Carpenter)  for  analysis  of  oxygen  in 
seawater  is  described  in  detail.  Included  are 
descriptions  of  the  equipment,  sampling  and  pick- 
ling procedures,  and  the  calculations  involved.  In 
this  method,  a  divalent  manganese  solution,  fol- 
lowed by  strong  alkali,  is  added  to  the  sample.  The 
precipitated  manganous  hydroxide  is  dispersed 
evenly  throughout  the  seawater  sample  which 
completely  fills  a  stoppered  oxygen  flask.  Any  dis- 
solved oxygen  rapidly  oxidizes  an  equivalent 
amount  of  divalent  manganese  to  basic  hydroxides 
of  higher  valency  states.  When  the  solution  is 
acidified  in  the  presence  of  iodide,  the  oxidized 
manganese  again  reverts  to  the  divalent  state,  and 
iodine,  equivalent  to  the  original  dissolved  oxygen 
content  of  the  water,  is  liberated.  This  iodine  is 
titrated  with  standardized  sodium  thiosulfate. 
(Mortland-Battelle) 
W72-06262 


DETERMINATION  OF  MERCURY  IN  BIOLOG- 
ICAL SAMPLES  BY  FLAMELESS  ATOMIC  AB- 
SORPTION AFTER  COMBUSTION  AND  MER- 
CURY-SILVER  AMALGAMATION, 

Bureau  of  Sport  Fisheries  and  Wildlife,  Denver, 
Colo.  Denver  Wildlife  Research  Center. 
I.  Okuno,  R.  A.  Wilson,  and  R.  E.  White. 


Journal  of  the  Association  of  Official  Analytical 
Chemists,  Vol.  55,  No.  1,  p  96-100,  January  1972.  2 
fig,  4  tab,  8  ref. 

Descriptors:  'Bioassay,  'Heavy  metals,  'Spec- 
trophotometry, Metals,  Absorption,  Aqueous 
solutions.  Chemical  analysis,  Neutron  activation 
analysis,  Separation  techniques. 
Identifiers:  'Biological  samples,  'Flameless 
atomic  absorption  spectrophotometry,  'Amalga- 
mation, 'Mercury,  'Oxygen  flask  combustion, 
Detection  limits,  Cold  vapor  atomic  absorption 
spectrophotometry,  Dithizone  boat  technique, 
Silver,  Chemical  recovery.  Muscle,  Organomercu- 
rial  compounds. 

A  method  is  described  that  combines  oxygen  flash 
combustion  with  mercury-silver  amalgamation  for 
determining  low  levels  of  mercury  by  flameless 
atomic  absorption  spectrophotometry.  One  gram 
samples,  dessicated  over  phosphorus  pentoxide 
for  14  hours,  are  burned  with  oxygen  in  a  com- 
bustion flask  and  the  combustion  products  dis- 
solved in  dilute  hydrochloric  acid.  Mercury  is  ex- 
tracted from  solution  by  amalgamating  on  a  silver 
wire  and  then  volatilized  into  an  atomic  absorption 
cell  by  electrically  heating  the  silver  wire.  An 
average  recovery  of  91.4  percent  and  a  coefficient 
of  variation  of  14.2  percent  for  duplicate  deter- 
minations were  obtained  from  duck  breast  muscle 
tissue  samples  spiked  with  inorganic  and  organic 
mercury  compounds  at  levels  of  0.01  to  1.0  ppm 
mercury.  The  results  obtained  by  the  above 
method  were  in  general  agreement  with  the  results 
from  four  laboratories,  all  using  independent 
methods  (combustion,  silver  wire,  cold  vapor 
atomic  absorption;  nitric  acid-sulfuric  acid, 
neutron  activation;  sulfuric  acid-permanganate, 
cold  vapor  atomic  absorption;  dithizone  boat 
technique,  flame  atomic  absorption).  The  method 
appears  to  be  simpler  and  more  sensitive  than 
other  atomic  absorption  procedures  for  determin- 
ing mercury  in  biological  samples.  Samples  con- 
taining inorganic  or  organic  mercury  compounds 
that  can  be  burned  by  the  combustion  procedure 
may  be  analyzed  by  this  method.  Levels  of  mercu- 
ry as  low  as  10  ppb  in  a  one  gram  sample  can  be 
determined.  (Holoman-Battelle) 
W72-06266 


SCREENING  METHOD  FOR  THE  DETECTION 
OF  CHLORODIBENZO-P-DIOXINS  IN  THE 
PRESENCE  OF  CHLOROBIPHENYLS, 

CHLORONAPHTHALENES,  AND 

CHLORODIBENZOFURANS, 
Department  of  National  Health  and  Welfare,  Ot- 
tawa (Ontario).  Food  and  Drug  Directorate. 
D.  T.  Williams,  and  B.  J.  Blanchfield. 
Journal  of  the  Association  of  Official  Analytical 
Chemists,  Vol.  55,  No.  1,  p  93-95,  January  1972.  1 
fig,  2  tab,  12  ref. 

Descriptors:  'Halogenated  pesticides, 

'Chlorinated  hydrocarbon  pesticides,  Pesticide 
residues,  Aromatic  compounds,  Phenols, 
Chlorination,  DDT,  Dieldrin,  Separation 
techniques,  2  4  5-T,  Chemical  analysis,  Pesticides, 
Pollutant  identification. 

Identifiers:  'Electron  capture  gas  chromatog- 
raphy, Polychlorinated  biphenyls,  Chemical  inter- 
ference, Cleanup,  Chlorodioxins,  Chlorodibenzo- 
p-dioxins,  Aroclor  1254,  Chloronapthalenes, 
Chlorodibenzo  furans,  Chlorobiphenyls,  p  p'- 
DDT,  Edible  oils,  Detection  limits,  Gas  liquid 
chromatography,  Chromatograms. 

Chlorobiphenyls,  chloronaphthalenes,  and 
chlorodibenzofurans  consist  of  large  numbers  of 
isomers  which  may  be  confused  with  or  interfere 
with  the  electron  capture  gas-liquid  chromato- 
graphic detection  of  chlorodibenzo-p-dioxins 
(chlorodioxins).  A  method  has  been  devised  for 
the  detection  of  chlorodioxins  in  the  presence  of 
these  aforementioned  compounds.  It  involves  the 
chlorination  of  chlorodibenzo-p-dioxin  to  oc- 
tachlorodibenzo-p-dioxin  which  can  be  easily 
separated  by  gas-liquid  chromatography  from 
decachlorobiphenyl,  octachloronaphthalene,  and 


octachlorodibenzofuran  since  octachlorodibenzo- 
p-dioxin  has  the  longest  retention  time  and  is  not 
impeded  by  peaks  arising  from  partial  chlorina- 
tion. Com  oil  samples  spiked  with  chlorodibenzo- 
p-dioxins  and  chlorodibenzofurans  (1-20  ppm) 
were  analyzed  successfully  after  an  appropriate 
cleanup  procedure.  2,3,7,8-tetrachlorodibenzo-p- 
dioxin  was  determined  in  the  corn  oil  at  a  level  as 
low  as  1  ppm.  This  method  should  be  considered 
as  a  screening  method  for  chlorodibenzo-p-diox- 
ins, since  it  does  not  distinguish  between  the  vari- 
ous chlorodibenzo-p-dioxin  isomers.  The  ad- 
vantages are  that  it  requires  the  identification  of 
only  one  compound,  octachlorodibenzo-p-dioxin, 
and  that  chlorobiphenyls,  chloronaphthalenes, 
chlorodibenzofurans,  p,p'-DDT,  and  dieldrin  do 
not  interfere  with  the  detection  of  this  compound. 
(Holoman-Battelle) 
W72-06267 


DETERMINATION  OF 

POLYCHLORODIBENZO-P-DIOXINS  AND  RE- 
LATED COMPOUNDS  IN  COMMERCIAL 
CHLOROPHENOLS, 

Food  and  Drug  Administration,  Washington,  D.C. 

Div.  of  Chemistry  and  Physics. 

D.  Firestone,  J.  Ress,  N.  L.  Brown,  R.  P.  Barron, 

and  J.  N.  Damico. 

Journal  of  the  Association  of  Official  Analytical 

Chemists,  Vol.  55,  No.  1,  p  85-92,  January  1972.  3 

fig,  5  tab,  7  ref. 

Descriptors:  'Chlorinated  hydrocarbon  pesticides, 
'Pesticide  residues,  'Phenols,  'Chemical  analysis, 
Halogenated  pesticides,  Industrial  wastes,  Pesti- 
cide toxicity,  Ethers,  Bactericides,  Fungicides, 
Defoliants,  Toxins,  Chlorine,  Distillation,  Separa- 
tion techniques,  Gas  chromatography. 
Identifiers:  'Chlorophenols,  'Chlorodioxins, 
*Polychlorodibenzo-p-dioxins,  Mass  spec- 
trometry, Electron  capture  gas  chromatography, 
Chlorofurans,  Chloroethers,  Alumina  chromatog- 
raphy, Metabolites,  Detection  limits,  Slimicides, 
Polychlorinated  biphenyls,  Chromatograms,  PCP, 
TCP,  2-chlorophenol,  2  4-dichlorophenol,  2  6- 
dichlorophenol,  2  4  5-trichlorophenol  sodium  salt, 
2  4  5-trichlorophenol,  2  4  6-trichlorophenol,  2  3  4 
6-tetrachlorophenol,  Pentachlorophenol  sodium 
salt,  Pentachlorophenol. 

Twenty-one  commercial  mono-,  di-,  tri-,  tetra-, 
and  pentachlorophenols  were  examined  for  the 
presence  of  a  group  of  toxic  compounds, 
polychlorodibenzo-p-dioxins  (chlorodioxins),  and 
related  nonacidic  components 

(polychlorodibenzofurans  and  polychlorodiphenyl 
ethers).  The  chlorophenols  were  dissolved  in  aque- 
ous alkali,  extracted  with  petroleum  ether,  and 
fractionated  on  an  alumina  column.  Alumina  frac- 
tions were  examined  by  electron  capture  gas  chro- 
matography and  combined  gas  chromatography- 
mass  spectrometry.  Chlorodioxin  content  was  esti- 
mated to  a  limit  of  about  20  ppb  by  electron  cap- 
ture gas  chromatography.  The  presence  of 
chlorodioxins,  polychlorodibenzofurans 

(chlorofurans),  and  polychlorodiphenyl  ethers 
(chloroethers)  was  confirmed  by  combined  gas 
chromatography-mass  spectrometry.  The  2,3,7,8- 
tetrachlorodioxin  was  found  in  3  of  6  samples  of 
2,4, 5-trichlorophenol,  but  was  not  detected  in  any 
of  the  1 1  samples  of  tetra-  and  pentachlorophenol 
that  were  examined.  Hexachlorodioxin  was 
present  at  levels  ranging  from  0.17  to  39  ppm  in  all 
8  pentachlorophenols  examined.  Hexa-,  hepta-, 
and  octachlorodioxins  as  well  as  a  wide  variety  of 
chlorofurans  and  chloroethers  of  varying  chlorine 
content  were  present  in  most  of  the  tetra-  and 
penta-chlorophenols.  In  addition,  the  gas  chro- 
matographic-mass  spectrometric  data  suggested 
that  some  of  the  chlorophenols  contained  methox- 
y-  and  dimethoxypolychlorofurans  and  methox- 
ypolychloroethers  as  well  as  polychlorohydrox- 
ybiphenyl.  (Holoman-Battelle) 
W72-06268 


3%! 


45 


Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5A — Identification  of  Pollutants 


STRUCTURE      OF      ETHYLENE      TH1URAM 
MONOSULFIDE, 

Food  and  Drug  Administration,  Rockville,  Md. 

Div.  of  Food  Chemistry  and  Technology. 

W.  R.  Benson,  R.  D.  Ross,  J-Y.  T.  Chen,  R.  P. 

Barron,  and  D.  Mastbrook. 

Journal  of  the  Association  of  Official  Analytical 

Chemists,  Vol.  55,  No.  1,  p  44-46,  January  1972.  2 

tab,  13ref. 

Descriptors:  'Pesticide  residues,  'Molecular 
structure,  'Thiocarbamate  pesticides.  Fungicides, 
Pesticides,  Carbamate  pesticides,  Toxicity, 
Nuclear  magnetic  resonance,  Degradation. 
Identifiers:  'Ethylene  thiuram  monosulfide,  Mass 
spectra,  Raman  spectra,  Ethylene  bisdithiocarba- 
mate,  Mass  spectrometry,  Raman  spectrometry, 
Ethylene  thiourea,  NMR  spectra,  Metabolites. 

A  new  structure  is  proposed  for  ethylene  thiuram 
monosulfide,  a  highly  fungitoxic  degradation 
product  of  the  ethylene  bisdithiocarbamate  fungi- 
cides. This  new  structure  is  based  on  mass, 
Raman,  and  nuclear  magnetic  resonance  spectra. 
Data  in  the  older  literature,  for  the  most  part,  are 
consistent  with  both  the  old  and  new  structures; 
however,  new  data  are  consistent  only  with  the 
new  structure.  (Holoman-Battelle) 
W72-06269 


ELUTION  SOLVENT  SYSTEM  FOR  FLOR1SIL 
COLUMN  CLEANUP  IN  ORGANOCHLORINE 
PESTICIDE  RESIDUE  ANALYSES, 

Food  and  Drug  Administration,  Washington,  D.C. 

Div.  of  Chemical  Technology. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-06270 


CLEANUP  OF  PESTICIDE  AND 

POLYCHLORINATED  BIPHENYL  RESIDUES 
IN  FISH  EXTRACTS  BY  GEL  PERMEATION 
CHROMATOGRAPHY, 

Bureau  of  Sport  Fisheries  and  Wildlife,  Columbia, 

Mo. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-06271 


INFRARED  STUDIES  OF  DDT,  STRUC- 
TURALLY RELATED  HALOGENATED  PESTI- 
CIDES, AND  SOME  METABOLITES, 

Food  and  Drug  Administration,  Washington,  D.C. 

Div.  of  Chemistry  and  Physics. 

J-Y.  T.  Chen,  and  R.  W.  Dority. 

Journal  of  the  Association  of  Official  Analytical 

Chemists,  Vol.  55.  No.  1,  p  15-31,  January  1972.27 

fig.  Stab,  lOref. 

Descriptors:     'Halogenated     pesticides,     *DDT, 
'Pesticide     residues.     Chlorinated     hydrocarbon 
pesticides.  Persistence,  Pesticides. 
Identifiers:  'Methoxyclor,  'Perthane, 

'Metabolites,  'Infrared  spectra,  Kelthane, 
Dimite,  Bromopropylate,  DDNU,  Chlorobenzi- 
late,  Etoxinol  II,  Tetrasul  sulfoxide,  Sulphenone, 
Tedion,  Fenson,  Genite,  Ovex,  p  p*-DDD,  o  p'- 

DDD,  DPE,  p  p'-dichlorobenzophenone, 
Chloropropylate,  Chlorbenside,  p  p'-DDE,  o  p'- 

DDE,  p  p'-DDT,  o  p'-DDT,  Bromine  substituted  p 
p'-DDE,  p  p'-DDD  Olefin,  o  p -DDD  Olefin,  p  p'- 
DDA,  p  p*-DDA  Methyl  ester,  Infrared  spec- 
trophotometry. 

The  reference  infrared  (IR)  spectra  are  presented 
for  29  halogenated  pesticides  and  their  related 
matabolites.  The  spectra  were  recorded  on  a  Per- 
kin-Elmer  Model  621  IR  grating  spectrophometer 
from  micro  quantities  of  the  purified  pesticide 
compounds.  The  observed  characteristic  frequen- 
cies are  tabulated  in  correlation  tables  and  their 
significance  is  interpreted  in  terms  of  the  sub- 
stituents  and  the  electromesomeric  and  mass  ef- 
fects of  the  substituents.  The  relevance  of  these 
effects  to  the  stability  and  persistence  of  DDT- 
type  pesticides  is  noted.  (Holoman-Battelle) 
W72-06272 


A  MEASUREMENT  OF  LOW  LEVEL  CESIUM 
ISOTOPE  CONCENTRATION  IN  A  FRESH 
WATER  LAKE, 

Michigan  State   Univ.,   East  Lansing.   Dept.   of 

Fisheries  and  Wildlife. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-06273 


THE  BEHAVIOR  OF  CHLORELLA  PYRE- 
NOIDOSA  IN  STEADY  STATE  CONTINUOUS 
CULTURE, 

California  Univ.,  Berkeley.  Lawrence  Radiation 

Lab. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-06274 


PROTON       ACTIVATION      ANALYSIS      FOR 
TRACE  ELEMENTS, 

Kansas  Univ.,  Lawrence.  Dept.  of  Physics  and 

Chemistry. 

S.  Fiarman,  and  G.  Schneier. 

Environmental  Science  and  Technology,  Vol.  6, 

No.  1 ,  p  79-81 ,  January  1972.  4  fig,  1  tab,  3  ref. 

Descriptors:  'Trace  elements,  'Aqueous  solu- 
tions, 'Water  analysis,  'Radioisotopes,  Metals, 
Halogens,  Gamma  rays,  Instrumentation, 
Nitrogen,  Sulfur,  Fluorine,  Phosphorus,  Sodium, 
Boron,  Carbon,  Oxygen,  Magnesium,  Chlorine. 
Identifiers:  'Proton  activation  analysis,  'Gamma- 
ray  spectra,  Spectral  analysis.  Proton-induced 
reactions.  Beryllium,  Neon,  Aluminum,  Silicon, 
Detection  limits. 

Some  measurements  of  trace  element  concentra- 
tions in  a  water  solution  by  use  of  proton-induced 
reactions  and  gamma-ray  detection  (proton  activa- 
tion analysis)  are  described.  The  gamma-ray  spec- 
tra utilized  in  the  analysis  were  produced  by  bom- 
barding the  water  samples  with  a  4  MeV  proton 
beam  from  a  Van  de  Graaff  accerlerator. 
Generally,  the  strongest  reactions  are  inelastic 
proton  scattering  followed  by  gamma-ray  emission 
or  proton  absorption  followed  by  alpha-  and 
gamma-ray  emission.  The  detectable  light  ele- 
ments are  listed  and  their  gamma-ray  spectra  are 
shown.  Concentration  levels  in  the  parts  per  billion 
range  for  most  light  elements  where  Z  is  less  than 
or  equal  to  25  seem  to  be  detectable.  Some  mea- 
sured representative  values  are:  phosphorus,  28 
ppb;  nitrogen,  190  ppb;  sulfur,  37  ppb;  fluorine 
and  sodium,  0.1-1 .0  ppb.  (Holoman-Battelle) 
W72-06276 


MEASUREMENT  OF  SUSPENDED  SOLIDS 
CONCENTRATIONS  IN  SEWAGE  BY  USE  OF  A 
DEPOLARIZATION  METHOD, 

Newark  Coll.  of  Engineering,  N.J.  Dept.  of  Civil 

and  Environmental  Engineering. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-06277 


INSTRUMENTAL  TRENDS  AND  REQUIRE- 
MENTS IN  SPECTROCHEMISTRY  FOR 
WATERS,  EFFLUENTS  AND  POLLUTANTS  IN 
THE  ELECTRICAL  SUPPLY  INDUSTRY, 

Central  Electricity  Generating  Board.  Leather- 
head  (England).  Central  Electricity  Research 
Labs. 

W.  G.  Cummings. 

Proceedings  of  the  Society  for  Analytical  Chemis- 
try, Vol.  8,  No.  11 ,  p  244-248,  November  1971. 

Descriptors:  'Water  quality,  'Analytical 
techniques,  'Electric  power  plants,  Powerplants, 
Conductivity,  Hydrogen  ion  concentration,  Dis- 
solved oxygen,  Chlorides,  Sodium,  Iron,  Copper. 
Chromium,  Alkalis  (Bases),  Electric  power  indus- 
try. Ammonia,  Water  analysis.  Fluorescence,  X- 
ray  fluorescence,  Pollutant  identification. 
Identifiers:  Nickel,  Copper,  Hydrazines,  Hydrox- 
ides, Emission  spectrography.  Atomic  absorption 
spectrophotometry.  Absorptiometry  methods. 
Atomic  fluorescence.  Dissolved  carbon  dioxide. 
Detection  limits. 


Analytical  chemistry  work  is  carried  out  in  three 
contexts  in  the  electrical  supply  industry:  (1)  day- 
to-day  monitoring  work  in  power  stations,  (2)  in- 
vestigating and  troubleshooting,  and  (3)  supporting 
analytical  work  for  research  teams.  The 
techniques  applied  in  each  context  are  described. 
Monitoring  work  on  water  quality  includes  mea- 
surement of  electrical  conductivity,  pH, 
hydrazine,  ammonia,  dissolved  oxygen,  hydrox- 
ide, dissolved  carbon  dioxide,  sodium,  iron, 
copper,  nickel,  aluminum,  chromium,  and  zinc. 
Methods  include  adsorptiometric  methods,  emis- 
sion spectrography,  atomic  absorption,  and  atomic 
fluorescence.  (Mortland-Battelle) 
W72-06278 


THE  CHARACTERIZATION  OF  LUBE  ODLS 
AND  FUEL  OILS  BY  DSC  ANALYSIS, 

Imperial  Oil  Enterprises  Ltd.,  Samia (Ontario). 
F.  Noel. 

Journal  of  the  Institute  of  Petroleum,  Vol.  57,  No. 
558,  p  354-358,  November  1971.  8  fig,  12  ref. 

Descriptors:  'Oils,  'Differential  Thermal  Analy- 
sis, 'Analytical  techniques,  'Oil  wastes,  Separa- 
tion techniques.  Fuels,  'Colorimetry,  Crystalliza- 
tion, Degradation. 

Identifiers:  'Oil  characterization,  Lubricants, 
Fuel  oil,  Waxes,  'Differential  Scanning 
Colorimetry,  Thermal  analysis.  Rotary  Bomb 
Test,  Cloud  point.  Pour  point. 

Results  of  analyses  show  that  thermal  analysis 
using  Differential  Scanning  Colorimetry  (DSC) 
can  be  used  to  characterize  lube  and  fuel  oils.  This 
approach,  which  is  equivalent  to  Differential  Ther- 
mal Analysis  in  most  cases,  allows  definition  of 
lube  oil  stability  in  terms  of  the  temperature  for 
the  onset  of  degradation.  Good  correlation  of 
results  with  those  of  the  ASTM  Rotary  Bomb  Test 
are  shown.  A  good  correlation  is  also  shown  to 
exist  between  DSC  and  ASTM  cloud  points  in 
defining  the  onset  of  crystallization.  Limited  data 
indicate  a  further  correlation  between  DSC 
crystallization  peak  temperature  and  ASTM  pour 
points,  specifically  for  basestocks.  Analyses  were 
performed  on  a  Perkin-Elmer  Differential 
Scanning  Colorimeter,  model  1-B.  For  degradation 
studies,  0.5  microliter  oil  samples  were  heated  at 
10  C/min  in  air  at  1  or  7  atmospheres  pressure.  A 
high-pressure  cell  was  specially  constructed  for 
degradation  at  7  atmospheres  pressure  For 
crystallization  studies,  5-10  mg  of  oil  were  cooled 
at  10  C/min.  (Mortland-Battelle) 
W72-O6280 


WET-ASHING  APPARATUS  TO  PREPARE 
BIOLOGICAL  MATERIALS  FOR  ATOMIC  AB- 
SORPTION SPECTROPHOTOMETRY. 

Veterinary  Research  Labs.,  (Belfast  Northern  Ire- 
land). Biochemistry  Dept. 
R.  H.  Thompson,  and  W.  J.  Blanchflower. 
Laboratory  Practice,  Vol.  20,  No.  11,  p  859-861, 
November  1971.  1  fig,  3  tab,  2  ref. 

Descriptors:  'Trace  elements.  'Heavy  metals, 
Metals,  Copper,  Grasses,  Manganese,  Calcium, 
Sodium,  Potassium,  Colorimetry,  Bioassay, 
Laboratory  equipment,  'Spectrophotometry. 
Identifiers:  'Sample  preparation,  'Atomic  absorp- 
tion spectrophotometry,  'Biological  samples, 
•Wet  ashing.  Dry  ashing.  Lead,  Zinc,  Laboratory 
techniques.  Blood,  Liver.  Kidney,  Tissue. 

A  wet-ashing  procedure  is  described  for  the 
preparation  of  biological  samples  to  be  analyzed 
by  atomic  absorption  spectrophotometry.  Tbe 
procedure  involves  placing  the  sample  in  a  mixture 
of  nitric  and  perchloric  acids,  heating  it  to  dryness, 
and  dissolving  the  ash  in  a  fixed  volume  of  dilute 
acid.  For  trace  metal  determinations  there  was  nc 
systematic  loss  of  any  element  examined  when  the 
described  wet-ashing  procedure  was  compared 
with  dry-ashing.  Precision  of  the  wet-ashinj 
technique  has  proved  satisfactory  over  a  wide 
range  of  elements  and  variety  of  samples.  The  con- 
struction of  an  electrical  heating  rack  to  handle 
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batches  of  samples  during  the  wet-ashing  prepara- 
tion is  described.  It  consists  of  two  strip  elements 
clamped  on  a  piece  of  1/4  inch  thick  asbestos 
board,  with  the  combined  sandwich  bolted  to  a 
frame  of  slotted  aluminum  alloy,  using  stainless 
steel  nuts,  bolts,  and  washers  throughout.  During 
18  months  of  continuous  use  no  corrosion  by  acid 
fumes  was  found.  This  apparatus  is  a  considerable 
advance  in  the  preparation  of  biological  materials 
for  atomic  absorption  spectrophotometry  and  for 
certain  colorimetric  procedures.  (Holoman-Bat- 
icDe) 
W72-06281 


THE    USE    OF    ALTERNATE    DILUTIONS    IN 
MAKING  COLONY  COUNTS, 

J.  G.  Davis. 

Laboratory   Practice,    Vol.   20,   No.    11,   p   871, 

November  1971.  2  tab,  3  ref. 

Descriptors:  'Bacteria,  Cultures. 

Identifiers:   "Plate  counts,  'Dilution,  'Counting, 

Agars,  Viable  counts. 

An  alternate  dilution  procedure  is  described 
whereby  the  classical  one  milliliter  pipette  dilution 
method  is  used  and  the  number  of  plates  required 
for  colony  counts  is  halved.  The  numbers  of  colo- 
nies found  on  dilution  plates  were  compared  to 
those  found  using  only  alternate  dilutions.  The 
method  should  not  be  used  when  the  greatest 
possible  accuracy  is  required,  but  it  should  be 
quite  satisfactory  for  quality  control  purposes. 
(Holoman-Battelle) 
W72-06282 


IMPROVEMENT  AND  APPLICATION  OF 
BENTHIC  ALGAL  ISOTOPE  PRODUCTIVITY 
MEASURING  METHODS, 

Hawaii  Univ.,  Honolulu.  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-06283 


PARTITION  COEFFICIENTS  FOR  FE,  MN,  PB, 
NI,  ZN,  CU  BETWEEN  RIVER  WATER  AND 
SUSPENDED  LOAD,  AND  MINERALOGICAL 
COMPOSITION  OF  SUSPENDED  LOAD  OF 
SELECTED  KANSAS  RIVER  SYSTEMS, 
Kansas  Water  Resources  Research  Inst.,  Manhat- 
tan. 

For  primary  bibliographic  entry  see  Field  02K. 
W72-06285 


DETERMINATION  OF  TRACE  AMOUNTS  OF 
MERCURY  IN  FISH  TISSUES:  RESULTS  OF  A 
NORTH  AMERICAN  CHECK  SAMPLE  STUDY, 

Fisheries  Research  Board  of  Canada,  Winnipeg 

(Manitoba).  Freshwater  Inst. 

J.  F.  Uthe,  F.  A.  J.  Armstrong,  and  K.  C.  Tarn. 

J  Assoc  Of  fie  Anal  Chem.  54  (4):  866-869.  1971.  II- 

ius. 

Identifiers:    Absorption,    Activation,    American, 

Atomic,  Determination,  Fish,  Mercury,  Neutron, 

North,  Sample,  Spectroscopy,  Tissues,  Trace. 

Three  homogenized  fish  samples  were  distributed 
to  29  laboratories  for  analysis  for  Hg  content.  The 
majority  (19)  of  the  laboratories  used  acid 
digestion  followed  by  atomic  absorption  analysis 
to  measure  the  Hg  content.  Six  laboratories  used 
neutron  activation;  while  2  used  dithizone 
methods  and  2  used  pyrolysis  followed  by  flame- 
less  atomic  absorption.  Results  from  4  laboratories 
were  grossly  aberrant  or  incomplete.  Graphic  anal- 
ysis of  the  results  on  2  samples  showed  that  most 
laboratories  tended  to  get  either  high  or  low  results 
with  both  samples  and  that  several  had  more  con- 
sistent results  with  low  fat  samples  than  with  high 
fat  samples.  Comparison  of  the  combined  results 
by  flameless  atomic  absorption  spectroscopy  with 
those  obtained  by  the  flame  method  (t-test) 
showed  that  the  latter  gave  just  significantly  lower 
results  but  much  poorer  precision.  Differences 
between  the  combined  results  by  flameless  atomic 
absorption  spectroscopy  and  those  by  neutron  ac- 


tivation were   probably  insignificant.— Copyright 

1971 ,  Biological  Abstracts,  Inc. 

W72-0630S 


RADIATION  PROTECTION  INSTRUMENTA- 
TION AND  ITS  APPLICATION. 

International  Commission  on  Radiation  Units  and 
Measurements,  Washington,  D.C. 

Available  from  ICRU  Publications  P.O.  Box  30165 
Washington,  D.C.  20014.  Price  $3.50.  ICRU  Re- 
port 20,  October  1 ,  1971 ,  6  tab,  60  p,  210  ref ,  2  ap- 
pend. 

Descriptors:  'Radioactivity  techniques,  'Monitor- 
ing, 'Radioactivity,  'Instrumentation,  Reviews, 
International  commissions,  Methodology, 
Technology,  Test  procedures,  Environment, 
Radioisotopes,  Air  pollution,  Standards,  Regula- 
tion. 

This  review  concerns  problems  of  measurement 
and  interpretation  in  connection  with  the  recom- 
mendations of  the  International  Commission  of 
Radiological  Protection.  Major  headings  are: 
basics  (units,  dose,  instrument  requirements),  in- 
strument characteristics,  choice  of  instruments, 
and  calibration.  The  text  is  confined  largely  to 
general  concepts  and  methodology;  however  ex- 
tensive references  are  given  where  details  may  be 
found.  Also  some  characteristics  are  tabulated  of 
methods  for  measuring,  respectively,  ionizing- 
radiation  dose  and  thermal  neutrons.  (Bopp- 
ORNL) 
W72-06314 


TECHNIQUES  FOR  MONITORING  AND  ANAL- 
YSIS OF  ENVIRONMENTAL  TRITIUM, 

Environmental   Protection   Agency,   Las   Vegas, 
Nev.  Western  Environmental  Research  Lab. 
James  W.  Mullins,  Vernon  E.  Andrews,  and  Leslie 
M.  Dunn. 

IEEE  Transactions  on  Nuclear  Science,  Vol.  19, 
No.  l,p  177-180,  Feb.  1972.  3  tab,  9  ref. 

Descriptors:  'Environment,  'Monitoring,  'Con- 
trol systems,  'Measurement,  'Regulation,  'Triti- 
um, 'Hydrogen,  'Methane,  Sampling,  Samplers, 
Analytical  techniques,  Water  pollution.  Path  of 
pollutants,  Water  vapor,  Atmosphere. 
Identifiers:  Concentration,  Radiation  safety  and 
control. 

The  monitoring  and  analysis  of  environmental 
tritium  is  complicated  by  several  factors.  Since 
tritium  is  an  isotope  of  hydrogen  it  can  be  found  in 
any  hydrogenous  material.  For  instance,  to  mom- 
tor  the  atmosphere  for  total  tritium  it  is  necessary 
to  sample  and  analyze  for  atmospheric  moisture, 
methane,  and  hydrogen.  This  discussion  is  con- 
cerned with  atmospheric  moisture.  Several 
specific  sampling  techniques  for  environmental 
tritium  are  summarized  and  the  analytical 
problems  involved  are  discussed.  No  attempt  is 
made  to  present  a  comprehensive  review. 
(Houser-ORNL) 
W72-06328 


PRODUCTION    OF    TRITIUM    BY    NUCLEAR 
WEAPONS, 

California  Univ.,  Livermore.  Lawrence  Radiation 

Lab. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-06344 


FACILITY  FOR  THE  DETERMINATION  OF 
LOW-LEVEL  TRITIUM  IN  BIOLOGICAL  AND 
ENVIRONMENTAL  SAMPLES, 

California  Univ.,  Livermore.  Lawrence  Radiation 
Lab. 

W.  H.  Hutchin,  A.  E.  Bradley,  E.  M.  Morimoto, 
W.  Wadleigh,  and  E.  Willes. 

Available  from  the  National  Technical  Informa- 
tion Service  as  UCRL-73128,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  July  22,  1971.  10  p. 


Descriptors:  'Analytical  techniques,  'Tritium, 
'Radioactivity  techniques,  'Monitoring,  Environ- 
ment, Fallout,  Nuclear  wastes,  Water  pollutior 
sources,  Water  analysis,  Tracers,  Public  health 
Research  equipment.  On-site  investigations 
Radioecology,  Instrumentation. 

Samples  having  levels  as  low  as  1  TU  are  counted 
routinely.  Water  samples  are  distilled  after  sedi- 
ment is  removed.  These  operations  are  conducted 
under  an  inert  atmosphere  to  avoid  contamination 
with  ambient  tritium.  Vegetable  and  animal  matter 
samples  are  freeze  dried  and  the  residue  com- 
busted to  water  in  a  special  apparatus  capable  of 
handling  small  samples.  Contamination  of  the  low 
level  facility  is  avoided  by  prior  screening  by 
liquid  scintillation  counting.  Samples  less  than 
3,000  TU  are  converted  to  hydrogen  gas  by 
passage  over  magnesium  turnings  and  are  counted 
in  an  internal  gas  proportional  counter.  If  there  is 
sufficient  sample,  electrolytic  enrichment  may  in- 
crease the  sensitivity  75  times.  (Bopp-ORNL) 
W72-06347 


RECENT  TECHNIQUES  IN  TRITIUM  MONI- 
TORING BY  PROPORTIONAL  COUNTERS, 

California  Univ.,  Livermore.  Lawrence  Radiation 
Lab. 

S.  Block,  D.  Hodgekins,  and  O.  Barlow. 
Available  from  the  National  Technical  Informa- 
tion Service  as  UCRL-51131,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  October  25,  1971.  21  p,  20  fig, 
2  tab,  13  ref. 

Descriptors:  'Instrumentation,  'Analytical 
techniques,  'Tritium,  'Radioactivity  techniques, 
Nuclear  wastes,  'Monitoring,  Air  pollution,  Water 
pollution  sources. 

Use  of  proportional  counters  is  described  for 
monitoring  tritium  in  air,  in  water  (or  urine),  and 
on  contaminated  surfaces.  The  system  for  water  is 
based  on  counting  acetylene  formed  by  reaction 
with  calcium  carbide.  Sensitivity,  in  microCi/liter, 
is  1  for  counting  with  an  internal  proportional 
counter  and  10  with  an  ionization  chamber. 
Acetylene  is  passed  through  a  drier  into  the  pro- 
portional counter  and  exhausted  to  the  at- 
mosphere. The  peak  count  is  reached  after  about  4 
min  of  acetylene  generation.  In  preparation  for  the 
next  sample  the  reaction  vessel  and  drier  tube  are 
washed  to  remove  residual  contamination,  and  the 
counter  is  flushed  with  commercial  grade  propane. 
(Bopp-ORNL) 
W72-06348 


RAPID  METHODS  FOR  MEASUREMENT  OF 
RADIOACTIVITY  IN  THE  ENVIRONMENT, 

International    Atomic    Energy    Agency,    Vienna 

(Austria).    Div.    of    Health,    Safety    and    Waste 

Management. 

Y.  Nishiwaki,  and  B.  Sansoni. 

Report  on  the  International  Symposium  Held  at 

Neuherberg  near  Munich  from  July  5  to  9,  1971. 

Atomic  Energy  Review,  Vol  9,  No  4,  p  879-896 

(1971). 

Descriptors:  'Analytical  techniques,  'Radioactivi- 
ty techniques,  'Radioactive  waste  disposal, 
•Monitoring,  Instrumentation,  Conferences,  In- 
ternational commissions.  Feasibility  studies. 
Reviews,  Radioisotopes,  Methodology,  Regula- 
tion, Standards,  Automation,  Data  collections, 
Data  processing,  Environment,  Nuclear  wastes, 
Laboratory  tests,  Technology,  Test  procedures, 
Radiochemical  analysis. 

Topics  of  the  76  papers  of  most  general  interest  in- 
clude health  physics  and  the  environment,  require- 
ments of  rapid  analysis,  radiochemical  methods, 
physical  and  field  methods,  emergency  surveil- 
lance, data  evaluation,  and  emergency  contamina- 
tion levels  (below  which  countermeasures  are  un- 
justified). A  panel  discussion  on  future  develop- 
ments emphasized  the  importance  of  establishing 
an  international  register  (of  large  amounts)  of 
radioactive  waste  disposal  and  an  international 
facility  for  cooperation  with  nuclear  accidents. 
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Also  discussed  were  the  feasibility,  standardiza- 
tion, automization,  and  intercomparison  of  rapid 
and  other  analytical  methods.  The  complete 
proceedings  have  been  published  by  the  Interna- 
tional Atomic  Energy  Agency,  Vienna,  at  the  price 
of  $25. 
W72-06353 


PLOWSHARE     APPLICATIONS     AND    CROSS 
SECTION  UTILIZATION, 

California  Univ.,  Livermore.  Lawrence  Radiation 

Lab. 

For  primary  bibliographic  entry  see  Field  08H. 

W72-06358 


DEVELOPMENT  OF  ANALYTICAL 

TECHNIQUES  FOR  THE  DETERMINATION  OF 
TRACE  ORGANIC  MATERIALS  IN  WATER, 

Rocketdyne,  Canoga  Park,  Calif. 
I.  Lysyj,  K.  H.  Nelson,  and  H.  Snell. 
For  sale  by  the  Superintendent  of  Documents, 
U.S.  Government  Printing  Office,  Washington, 
DC.  20402  -  Price  $0.35.  Office  of  Saline  Water 
Research  and  Development  Progress  Report  No. 
327,  May  1968.  52  p,  5  tab,  19  fig,  18  ref.  14-01- 
0001-965. 

Descriptors:  *Water  analysis,  'Analytical 
techniques,  'Analysis,  'Chromatography,  Gas 
chromatography.  Organic  matter.  Organic  com- 
pounds. Water  properties,  Municipal  water.  Water 
reuse,  Waste  water  treatment.  Efficiencies,  Cities, 
Desalination. 
Identifiers:  'Trace  analysis,  'Pyrolysis. 

Development  of  analytical  techniques  was  con- 
ducted in  conjunction  with  the  definition  of  quality 
requirements  and  criteria  for  acceptance  of 
desalinated  water  by  the  general  consumer.  A 
technique  for  the  determination  of  total  organic 
content  of  potable  water  has  been  applied  to  as- 
sessment of  the  water  quality  in  municipalities  of 
the  western  United  States.  The  feasibility  of  deter- 
nining  major  classes  or  organics  present  in  natural 
jvater  has  been  demonstrated.  The  method  for  dif- 
ferentiation between  natural  organics  and  chemi- 
cals introduced  into  product  water  by  desalination 
processes  is  discussed.  (OSW  abstract) 
W72-06362 


AERIAL  SURVEILLANCE  OF  WATER  QUALI- 
TY IN  NEW  YORK  STATE, 

Geological  Survey,  Albany,  N.Y. 

For  primary  bibliographic  entry  see  Field  07B. 

W72-06460 


DEUTERIUM       CONTENT       OF       CANADIAN 
WATERS-II, 

Atomic  Energy  of  Canada  Ltd.,  Chalk  River  (On- 
tario). 

For  primary  bibliographic  entry  see  Field  02K. 
W72-06465 


AN  INVESTIGATION  OF  OIL  FLUORESCENCE 
AS  A  TECHNIQUE  FOR  THE  REMOTE 
SENSING  OF  OIL  SPILLS, 

Transportation      Systems     Center,      Cambridge, 

Mass. 

For  primary  bibliographic  entry  see  Field  07B. 

W72-06479 


HYDROGRAPHIC  OBSERVATIONS  IN  TAMPA 
BAY  AND  THE  ADJACENT  GULF  OF  MEXICO- 
-1968, 

National  Marine  Fisheries  Service,  St.  Petersburg 

Beach,  Fla.  Biological  Lab. 

Fcjr  primary  bibliographic  entry  see  Field  02L. 

W72-06486 


PROCEDURES  FOR  TRACE  ANALYSIS  OF 
DISSOLVED  INORGANIC  AND  ORGANIC 
CONSTITUENTS  IN  WATER, 

Army    Medical    Research    and    Nutrition    Lab., 

Denver,  Colo. 

For  primary  bibliographic  entry  see  Field  02K. 

W72-06525 


A  PRELIMINARY  ECOLOGICAL  STUDY  OF 
AREAS  TO  BE  IMPOUNDED  IN  THE  SALT 
RJVER  BASIN  OF  KENTUCKY, 

Kentucky  Water  Resources  Inst.,  Lexington. 
Louis  A.  Krumholz. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-207  868,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Research  Report  No.  43,  Sep- 
tember 1971 ,  34  p,  2  fig,  1  tab,  8  ref.  OWRR  B-005- 
KY(1). 

Descriptors:  'Ecology,  'Preimpoundments, 
•Aquatic  habitats,  'Sampling,  'Ecosystems,  'Al- 
gae, 'Chloraphyta,  'Aquatic  insects, 
•Chloraphyta,  'Aquatic  insects,  'Crustaceans, 
'Mollusks,  'Aquatic  animals,  'Biota,  'Aquatic 
plants,  Water  quality.  Environmental  effects. 
Limnology,  Planning,  Eutrophicauon,  Evaluation, 
Water  chemistry.  Water  temperature.  Dissolved 
oxygen,  Turbidity,  Alkalinity,  Nitrates,  Iron, 
Manganese,  Anions,  Cations,  Diptera,  Clams, 
Gastropods,  Bottom  fauna,  Kentucky. 
Identifiers:  'Salt  River  (Kent),  Vascular  plants. 
Nitrate  nitrogen,  Orthophosphates ,  'Oligasapro- 
bic  streams.  Fingernail  clams,  Unionids,  Or- 
conectes  rusticus,  Lirceus  lineatus,  Gammarus. 

A  series  of  25  sampling  stations  was  established  in 
the  mainstream  and  tributaries  of  the  Salt  River. 
Sampling  for  water  chemistry  and  biota  was  car- 
ried out  semimonthly.  Physical  and  chemical  data, 
along  with  the  flora  and  fauna  present  the  charac- 
teristics of  a  relatively  healthy  ecosystem.  Water 
temperatures  reflect  air  temperatures  closely  and 
dissolved  oxygen  values  are  near  saturation.  Tur- 
bidity increased  with  runoff,  the  stream  flow  in- 
creasing rapidly  during  rainy  periods  and  falling  to 
a  minimum  during  dry  periods.  Total  alkalinities 
ranged  from  135  to  210  mg/1  as  CaC03  with  ranges 
in  pH  from  6.3  to  8.2.  Nitrate  nitrogen  ranged  from 
2.0  to  11.3  mg/1  and  orthophosphate  from  0.25  to 
2.78  mg/1 .  Iron  and  manganese  ranged  from  0.07  to 
0.46  and  0.09  to  0.39  mg/1 ,  respectively.  A  total  of 
74  species  of  algae  referable  to  35  families  were 
identified.  Green  algae  (Chlorophyta)  were 
represented  by  38  species.  More  than  200  species 
of  vascular  plants  referable  to  50  families  have 
been  collected  from  the  riparian  vegetation.  Bot- 
tom fauna  includes  98  species  of  insects  represent- 
ing 8  orders  and  42  families.  Prominent  among 
these  are  the  23  species  of  chironomids  that  have 
been  identified  to  date.  The  most  common 
crustaceans  are  Orconectes  rusticus  and  Lirceus 
lineatus  along  with  several  species  of  Gammarus. 
Molluscs  include  gastropods,  fingernail  clams,  and 
unionids.  More  than  50  species  of  fishes  have  been 
collected. 
W72-06526 


EXPERIMENTAL  STUDIES  ON  PAPER  AND 
THIN-LAYER  CHROMATOGRAPHIC  SEPARA- 
TION AND  IDENTIFICATION  OF 
CHLORPHENOLS  IN  WATERS,  (IN  GERMAN), 

Martin      Luther-Universitaet,      Halle-Wittenberg 

(East  Germany).  Hygiene  Institut. 

H.  Thielemann. 

Z  Gesamte  Hyg  Grenzgeb.  17  (6):  399-402.  1971.  II- 

lus.  (R  Engl.  summ.). 

Identifiers:       Chromatographic,       Identification, 

Layer,  Paper,  Phenols,  Separation,  Thin. 

A  sophisticated  method  of  separating 
chlorophenol  compounds,  which  is  important  to 
water-hygiene,  by  using  thin-layer  chromatog- 
raphy was  developed.  These  substances  could  be 
separated  and  made  visible  by  means  of  diazotised 
sulphanilic  acid  as  well  as  a  1%  potassium  hexa- 
cyanoferrate  (IIR-chloride  solution  and  a  1 5%  fer- 
ric chloride  solution  using  benzene  as  a  solvent.- 
Copyright  1971 ,  Biological  Abstracts,  Inc. 


W72-06538 


COAGULATION    TESTING:    A   COMPARISON 
OF  TECHNIQUES  -  PART  I, 

Montgomery  Research  Inc.,  Pasadena,  Calif. 
For  primary  bibliographic  entry  see  Field  05F. 
W72-06539 


CHEMICAL  OXYGEN  DEMAND  OF  GASEOUS 
AIR  CONTAMINANTS, 

Minnesota  Univ.,  St.  Paul.  Dept.  of  Agricultural 

Engineering. 

J.  D.  Frus,  T.  E.  Hazen,  and  J.  R.  Miner. 

Transactions  of  the  ASAE,  Vol.  14,  No.  5,  1971.  p 

837-840,  5  fig,  6  tab,  8  ref. 

Descriptors:   'Farm  wastes,   'Odors,   'Chemical 
oxygen  demand,   Air  pollution.  Ammonia,  Con- 
finement pens,   Analytical  techniques,   'Oxygen 
demand. 
Identifiers:  'Organic  gases. 

In  an  attempt  to  quantify  the  atmosphere  of  a  con- 
finement swine  building  according  to  odors,  the 
chemical  oxygen  demand  analysis  was  modified 
and  used  to  analyze  the  atmosphere  within  the 
building.  Air  was  pulled  through  a  0.8  micron  filter 
to  3  culture  tubes  containing  equal  parts  of  0.025  N 
K2Cr2o07  and  concentrated  H2S04.  The  volume 
of  air  was  measured  with  a  wet-test  meter.  It  was 
concluded  that  (1 )  the  COD  technique  can  be  used 
as  a  quantitative  measure  of  the  organic  gases 
present,  (2)  the  air  COD  values  can  be  correlated 
with  noticeable  differences  in  odor  level  as  de- 
tected by  the  human  nose,  (3)  the  air  COD 
technique  detected  different  gases  when  the  pH  of 
the  manure  was  above  7.0  than  when  it  was  below 
7.0,  (4)  the  air  COD  value  rises  sharply  when  the 
ventilation  is  turned  off  and  drops  sharply  when  it 
is  turned  on  again,  (5)  the  air  COD  values  are 
lowest  when  the  pH  of  the  manure  in  the  pits  is  in 
the  6.8  to  7.2  range.  The  effect  of  absorbent  tem- 
perature on  the  air  COD  values  and  the  sensitivity 
of  the  COD  technique  to  individual  organic  gases 
need  further  exploration.  (Schmitt-Iowa  State) 
W72-06547 


PRESERVATION  OF  WATER  SAMPLES  CON- 
TAINING SULFUR  COMPOUNDS  (KONSER- 
V1ROVANTYE  PROB  VODY,  SODERZ- 
HASHCHIKH  SOYEDINENTYA  SERY), 

Gidrokhimicheskii        Institut,        Novocherkassk 

(USSR). 

For  primary  bibliographic  entry  see  Field  02K. 

W72-06554 


SOME  ASPECTS  OF  THE  PRESENT  STATUS 
OF  ANALYSIS  OF  ORGANIC  MATTER  IN 
NATURAL  WATERS  (NEKOTORYYE  ASPEK- 
TY  SOVREMENNOGO  IZUCHENTYA  OR- 
GANICHESKOGO  VESHCHESTVA  PRBROD- 
NYKH  VOD), 

Akademiya  Nauk  SSSR,  Moscow.  Institut  Biologii 
Vnutrennykh  Vod. 
B.  A.  Skopintsev. 

In:  Khimicheskiy  sostav  atmosfernykh  osadkov  i 
poverkhnostnykh  vod.  Metody  knimicheskogo 
analiza  prirodnykh  vod;  Gidrokhimicheskiye 
Materialy,  Vol.  56,  1971.  p  74-83,  5  tab,  39  ref. 

Descriptors:  'Water  chemistry,  'Water  analysis, 
•Organic  matter,  'Carbon,  Organic  compounds, 
Organic  acids,  Amino  acids,  Fulvic  acids,  Humic 
acids.  Humus,  Meteoric  water,  Rivers,  Lakes, 
Reservoirs,  Sampling,  Methodology,  Test 
procedures.  Analytical  techniques. 
Identifiers:  'USSR,  'Natural  waters.  Amines,  Su- 
gars, Esters. 

Methods  of  determining  total  organic-matter  con- 
tent in  natural  waters  by  organic  carbon,  and 
results  of  studying  concentrations  of  individual  or- 
ganic components  in  these  waters  were  discussed 
and  evaluated.  The  organic  components  con- 
sidered were  amino  acids,  amines,  sugars,  esters, 
organic  acids,  and  humus  acids  (humic  and  fulvic). 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 

Sources  of  Pollution — Group  5B 


To  correctly  estimate  the  content  of  organic  car- 
bon (and,  indirectly,  organic  matter)  in  water,  a 
method  for  determining  total  organic  carbon  must 
be  used.  Study  of  the  presence  of  humus  sub- 
stances in  natural  waters  will  contribute  to  broader 
knowledge  of  the  nature  and  properties  of  organic 
matter  and  will  lead  to  improvements  in  existing 
methods  of  analysis.  (Josefson-USGS) 
W72-06556 


USE   OF   THIN-LAYER    CHROMATOGRAPHY 
TO  IDENTIFY   AMINO   ACIDS  IN  NATURAL 
WATER     (PRIMENENIYE     TONKOSLOYNOY 
ICHROMATOGRAFH    DLYA    D3ENTD7IKATSH 
VMTNOKISLOT  V  PRIRODNOY  VODE), 
s'auchno-Issledovatelsku   Institut   Kurortologii   i 
Fizioterapii,  Sverdlovsk  (USSR). 
?or  primary  bibliographic  entry  see  Field  02K. 
V72-06557 


:OMPLEX  COMPOUNDS  OF  HEAVY  METALS 

iVITH  AMINO  ACIDS  IN  NATURAL  WATERS 

KOMPLEKSNYYE  SOYEDINENIYA  TYAZHE- 

.YKH     METALLOV     S     AMINOKISLOTAMI, 

/STRECHAYUSHCHIMISYA  V  PRIRODNYKH 

WDAKH), 

jidrokhimicheskii        Institut,        Novocherkassk 

USSR). 

re.  S.  Tovstopyat,  V.  Ya.  Yeremenko,  and  A.  A. 

tazarova. 

n:  Khimicheskiy  sostav  atmosfernykh  osadkov  i 

>overkhnostnykh    vod.    Metody    khimicheskogo 

inaliza     prirodnykh     vod;     Gidrokhimic  he  skive 

tfaterialy,  Vol.  56, 1971 .  p  91-106, 4  tab,  27  ref. 

Descriptors:  *Water  chemistry,  'Chemical  analy- 
iis,  'Analytical  techniques,  'Heavy  metals, 
'Amino  acids.  Inorganic  compounds,  Organic 
natter.  Ions,  Hydrogen  ion  concentration,  Al- 
;alinity,  Temperature. 

dentifiers:  'USSR,  'Natural  waters,  Molarity, 
Nickel,  Zinc,  Cadmium,  Lead,  Silver,  Mercury. 

Magnitudes  of  stability  constants  of  complex  com- 
>ounds  of  a  number  of  heavy  metals  with  19  amino 
icids  were  tabulated  on  the  basis  of  data  in  the 
iterature.  Stability  constants  of  the  metals  with 
imino  acids  were  determined  mainly  at  a  tempera- 
ure  of  25  deg  C  or  higher.  Stability  of  the  amino- 
icid  complexes  with  Co,  Zn,  Cd,  Ni,  and  Mn 
lecreases  with  lengthening  of  the  carbon  chain  of 
he  amino  acid.  The  greater  the  basicity  of  the  ad- 
lend,  the  more  stable  the  complexes  of  amino 
icids  with  the  metals.  Stability  of  the  amino-acid 
:omplexes  with  metals  decreases  linearly  with  in- 
Teasing  temperature.  (Josefson-USGS) 
V72-06558 


'HOTOCHEMICAL  METHOD  OF  DETERMIN- 
NG         ORGANIC  CARBON  (FOTOK- 

1IMICHESKIY  METOD  OPREDELENIYA  OR- 
iANICHESKOGO  UGLERODA), 

jidrokhimicheskii        Institut,        Novocherkassk 

USSR). 

/.  G.  Soyer,  and  A.  D.  Semenov. 

n:  Khimicheskiy  sostav  atmosfernykh  osadkov  i 

loverkhnostnykh    vod.    Metody    khimicheskogo 

inaliza     prirodnykh     vod;     Gidrokhimicheskiye 

rfaterialy,  Vol.  56,  1971.  p  1 1 1-120,  5  fig,  3  tab,  22 

ef. 

descriptors:  'Water  chemistry,  'Chemical 
legradation,  'Chemical  reactions,  'Carbon, 
'Analytical  techniques,  Test  procedures,  Volu- 
netric  analysis.  Instrumentation,  Organic  com- 
>ounds,  Organic  matter,  Phosphorus,  Oxidation, 
Jltraviolet  radiation,  Light  intensity,  Absorption, 
\queous  solutions.  Surface  waters, 
dentifiers:  'USSR,  'Photolysis,  'Water  samples, 
Quantum  yield,  Light  absorption.  Combustion 
malysis,  Esters,  Reagents,  Mercury,  Mineraliza- 
ion. 

3hotolysis  of  weak  aqueous  solutions  of  organic 
■ubstances  exposed  to  ultraviolet  radiation  was 
ludied  to  develop  procedures  to  determine  or- 


ganic carbon  in  fresh  surface  waters.  Practically 
complete  photochemical  oxidation  of  a  complex 
mixture  of  organic  substances  in  surface  waters  is 
achieved  during  intense  ultraviolet  radiation.  The 
process  of  photolysis  is  considerably  accelerated 
in  the  presence  of  metallic  mercury,  which  in- 
dicates that  the  excited  atoms  of  mercury  are  an 
effective  and  fairly  universal  sensitizing  agent  of 
photochemical  reactions  in  both  a  gaseous  and 
condensed  phase.  Under  similar  conditions,  ul- 
traviolet irradiation  of  solutions  of  organic  sub- 
stances breaks  ester  bonds  of  phosphorus  more 
readily,  permitting  simultaneous  determination  of 
carbon  and  phosphorus  in  the  water  sample  ex- 
amined. The  photochemical  method  described 
reduces  the  time  needed  for  analysis  and  requires 
a  minimum  number  of  chemical  reagents  to  per- 
form the  determination.  A  diagrammatic  represen- 
tation of  the  laboratory  instrument  used  to  deter- 
mine a  30-ml  sample  of  organic  carbon  is  shown. 
(Josefson-USGS) 
W72-06559 


BIBLIOGRAPHY  OF  SOVIET  LITERATURE  ON 
WATER  CHEMISTRY  PUBLISHED  IN 
VOLUMES  31-45  OF  THE  'HYDROCHEMICAL 
MATERIALS'  FOR  THE  PERIOD  1961-68  (U- 
KAZATEL'  STATEY,  POMESHCHENNYKH  V 
GIDROKHIMICHESKIKH  MATERIALAKH,' 
TOMA  31-45  (1961-1968  GG.))  • 
Gidrokhimicheskii  Institut,  Novocherkassk 
(USSR). 

For  primary  bibliographic  entry  see  Field  02K. 
W72-06560 

5B.  Sources  of  Pollution 


DIFFUSION   OF   ZINC   IN   SOIL:   I.   THE   IN- 
FLUENCE OF  SOn.  MOISTURE, 

Purdue  Univ.,  Lafayette,  Ind.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  02G. 
W72-05898 


DIFFUSION  OF  ZINC  IN  SOIL:  H.  THE  IN- 
FLUENCE OF  SOIL  BULK  DENSITY  AND  ITS 
INTERACTION  WITH  SOIL  MOISTURE, 

Purdue  Univ.,  Lafayette,  Ind.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  02G. 
W72-05899 


MERCURY    PATHWAYS    IN    A    RIVER    AND 
ESTUARY, 

Bedford  Inst.,  Dartmouth  (Nova  Scotia).  Atlantic 
Geoscience  Center. 
R.  E.  Cranston,  and  D.  E.  Buckley. 
Environmental  Science  and  Technology,  Vol  6, 
No  3,  p  274-278,  March  1972.  3  fig,  4  tab,  9  ref. 

Descriptors:  'Rivers,  'Estuaries,  'Path  of  pollu- 
tants,   'Bottom   sediments,    'Adsorption,   Water 
pollution  sources,  Water  pollution  effects,  Trace 
elements.  Heavy  metals. 
Identifiers:  'Canada,  'Mercury. 

The  geochemical  pathways  of  mercury  were  stu- 
died in  a  rural  river  and  estuary  system.  Concen- 
trations of  mercury  in  the  LaHave  River  (Nova 
Scotia)  are  related  to  the  proximity  of  a  small  rural 
town.  The  dissipation  of  mercury  in  solution  ap- 
pears to  be  through  dilution,  as  well  as  by  adsorp- 
tion on  suspended  particulate  matter  which  raises 
the  level  in  particulate  matter  to  the  range  of  2.04- 
34.4  ppm.  Bottom  sediments  in  the  LaHave  River 
are  affected  by  sedimentation  of  particulate  matter 
containing  high  levels  of  mercury,  but  the  mercury 
concentration  in  the  bottom  sediments  ranges 
from  0.09  to  1.06  ppm.  Mercury  released  to  the 
natural  environment  from  industrial  waste  ef- 
fluents appears  to  be  discharged  mostly  in  the  dis- 
solved form,  but  may  be  quite  rapidly  adsorbed. 
(Knapp-USGS) 
W72-05902 


SOLUBILIZATION  OF  LEAD  IN   LAKE  AND 
RESERVOIR  SEDIMENTS  BY  NTA, 

Carleton  Coll.,  Northfield,  Minn. 

C.  D.  Gregor. 

Environmental  Science  and  Technology,  Vol  6, 

No  3,  p  278-279,  March  1972.  1  tab,  5  ref. 

Descriptors:  'Path  of  pollutants,  'Heavy  metals, 

'Chelation,       Water       chemistry,        Solubility, 

Biodegradation. 

Identifiers:  'Lead,  'Nitrilotriacetic  acid. 

The  proposed  replacement  of  phosphate  by 
nitrilotriacetic  acid  (NTA)  in  detergent  formula- 
tions could  result  in  the  latter  compound  finding  its 
way  into  public  water  supplies.  Reservoir  bottom 
sediments  frequently  contain  insoluble  lead 
deposited  from  automobile  exhausts.  The  possi- 
bility of  NTA  solubilizing  significant  amounts  of 
lead  into  drinking  water  was  investigated  by  shak- 
ing suburban  reservoir  and  lake  sediments  with 
water  containing  NTA.  A  concentration  of  soluble 
lead  12  times  the  maximum  permitted  level  was 
observed  in  certain  experiments.  (Knapp-USGS) 
W72-05907 


AN  ECONOMIC  ANALYSIS  OF  POULTRY 
PROCESSING  WASTEWATER  DM  DELAWARE 
AND  APPROPRIATE  MUNICIPAL  SEWER 
TAXATION, 

Delaware  Univ.,  Newark.  Dept.  of  Agricultural 

and  Food  Economics. 

B.  L.  Hudson. 

M.  S.  Thesis,  June,  1970.  92  p,  28  fig,  4  tab,  40  ref, 

3  append.  OWRR  B-003-DEL  (3). 

Descriptors:  'Waste  water  (Pollution), 
'Economics,  'Waste  water  treatment,  'Poultry, 
•Water  pollution  sources,  Biochemical  oxygen  de- 
mand. Industries,  Delaware,  Sewage  districts, 
Taxes. 
Identifiers:  'Sewage  assessments. 

One  important  characteristic  of  the  poultry 
processing  industry  is  its  high  water  usage  rate. 
This  characteristic  has  become  cause  for  great 
concern  among  processors  due  to  the  newer  and 
more  rigid  water  pollution  regulations  of  both  the 
federal  and  state  governments.  Five  of  Delaware's 
six  poultry  processing  plants  were  studied  primari- 
ly to  determine  the  sources  of  waste  and  waste- 
water. The  general  study  procedure  involved 
isolating  and  analyzing  effluents  from  individual 
in-plant  operations.  The  scalding,  dressing, 
eviscerating,  and  chilling  operations  are  the  main 
sources  of  wastewater.  The  clean-up  operation 
also  produces  sizable  amounts  of  wastewater 
although  precise  measurements  were  unavailable. 
Average  main  effluent  volumes  per  processed  bird 
varied  considerably  between  plants,  ranging  from 
3.2  to  8.2  gallons.  A  case  study  of  Milford, 
Delaware's  wastewater  treatment  operations  in- 
dicated that  sewage  assessments  may  take  the 
form  of  (1)  annual  contributions  by  firms  to  the 
municipality,  (2)  cost-sharing  payments  for  con- 
struction and  maintenance,  and  (3)  payments 
based  on  variable  rates.  Equity  and  efficiency  con- 
siderations suggest,  however,  that  a  combination 
property-marginal  cost  tax  system  might  be  more 
desirable.  (See  also  W72-05659)  (Settle- Wisconsin) 
W72-05926 


POLLUTION    OF    AIR,    SOU.,    FRESHWATER 
AND  THE  SEA, 

University  of  Wales  Inst,  of  Science  and  Tech., 
Cardiff;  and  University  Coll.  of  Swansea  (Wales). 
R.  W.  Edwards,  and  G.  T.  Goodman. 
International  Journal  of  Environmental  Studies, 
Vol.  2,  p  263-269,  1972.  12  ref. 

Descriptors:  'Pollutant  identification,  'Pollutants, 
'Air  pollution,  'Water  pollution,  'Soil  contamina- 
tion,   Pollution    abatement,    Indicators,    Toxins, 
Public  health. 
Identifiers:  'Long  term  health  effects.  Synergism. 


mL 
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Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5B — Sources  of  Pollution 


The  main  pollution  problems  of  air,  water  and  land 
are  outlined.  Although  examples  of  intensive  pol- 
lution ('hot  spots')  are  probably  less  common  than 
in  the  19th  century,  current  pollution  is  more 
widespread  and  the  number  of  pollutants  much 
greater.  This  makes  the  recognition  of  pollution 
more  difficult  and  emphasizes  the  need  for  studies 
on  the  chronic  effects  of  low  concentrations  of 
comtaminants  on  individuals,  populations,  and 
communities.  A  study  is  also  needed  of  synergistic 
effects  resulting  from  the  co-action  of  contami- 
nants which  individually  may  be  below  threshold 
toxicity  levels.  Studies  are  also  needed  on  the 
range  of  natural  tolerance  to  a  given  toxin  pos- 
sessed by  individuals  and  single  species  popula- 
tions and  on  the  environmental-experimental 
aspects  of  selection  pressures.  The  need  for  field 
experiments  and  a  predictive  model  approach  is 
stressed.  The  use  of  organisms  as  indicators  and 
integrators  of  environmental  pollutant  burdens 
provides  a  quick  and  effective  comparative 
method  of  mapping  geographical  and  secular 
changes  in  contaminants.  (Davis-Chicago) 
W72-05935 


MERCURY:  ITS  OCCURRENCE  AND  EFFECTS 
IN  THE  ECOSYSTEM, 

Cornell  Univ.,  Ithaca,  N.Y.  Ecology  and  Syste- 

matics  Section. 

D.  B.  Peakall,  and  R.  J.  Lovett. 

BioScience,  Vol.  22,  No.  1,  p  20-25,  January  1972. 

1  fig,  3  tab,  69  ref. 

Descriptors:  'Water  pollution,  'Food  chains, 
•Ecosystems,  Absorption,  Fish,  Industrial  wastes, 
Algae,  Aquatic  plants.  Sea  water,  Trace  elements. 
Toxicity,  Chromosomes,  Fungicides,  Pesticides, 
Ecology,  Bird  types,  Birds,  Aquatic  animals. 
Mosses,  Invertebrates,  Diatoms,  Phytoplankton, 
Photosynthesis,  Water  pollution  sources.  Water 
pollution  effects,  DDT,  Oceans,  Air  pollution, 
Volcanoes,  Bioassay,  Diets,  Soil  microorganisms. 
Animals,  Urine,  Genetics,  Path  of  pollutants. 
Identifiers:  'Mercury,  'Methylmercury,  Brain, 
Organomercurial  compounds,  Esox  lucius,  Alkyl 
mercury.  Eagles,  Salmo  gairdnerii.  Iris  pseu- 
dacorus,  Lysimachia  nummularia.  Blue  heron. 
Sterna  hirundo.  Rats,  Partridge,  DDE,  Kidneys, 
Liver,  Blood,  Gasterosteus  aculeatus,  Daphnia 
magna,  Daphnia,  Gasterosteus. 

The  world  production  and  industrial  uses  of  mer- 
cury, its  natural  and  industrial  routes  of  con- 
tamination of  the  water  and  of  the  atmosphere, 
and  its  toxicity  to  animals  and  man  are  reviewed. 
Mercury  can  form  stable  organomercury  com- 
pounds. Of  these  methyl  mercury  is  of  special  im- 
portance because  of  its  toxicity,  its  slow  excretion 
from  the  body,  and  its  relatively  long  biological 
half-life.  The  human  hazard  of  environmental  mer- 
cury seems  to  be  for  persons  whose  main  diet  is 
fish  which  contain  methyl  mercury  obtained 
through  the  aquatic  food  chain.  Mercury  in  the 
ecosystem  appears  to  maintain  a  balanced  level. 
Mercury  levels  in  the  ocean  have  not  been 
changed  by  man's  activity.  However,  man's  use  of 
mercury  can  have  a  significant  effect  on  fresh- 
water and  the  land  environment.  (Jefferis-Battelle) 
W72-05952 


A  CONDUCTIMETRIC  METHOD  FOR  THE 
DETERMINATION  OF  TOTAL  INORGANIC 
AND  PARTICULATE  ORGANIC  CARBON 
FRACTIONS  IN  FRESHWATER, 

Royal    Society    African    Freshwater    Biological 

Team,  Lake  Katwe  (Uganda). 

For  primary  bibliographic  entry  see  Field  05A. 

W72-05955 


THE  INVESTIGATION  OF  RADIOACTIVITY  IN 
THE  DANUBE,  (DIE  UNTERSUCHUNG  DER 
RADIOAKTIVITAT  DER  DONAU), 

Institut    za    Nuklearne    Nauke     Boris    Kildric, 

Belgrade  (Yugoslavia). 

V.  R.  Radosavljevic,  and  T.  Tasovac. 

Archiv  fur  Hydrobiologie,  Vol.  36,  No.  4,  p  402- 

404,  August  1971.  1  tab,  8  ref. 


Descriptors:  'Cobalt  radioisotopes,  Sampling, 
Radioactive  wastes.  Water  pollution  sources,  Cor- 
rosion, Water  quality,  Heavy  metals,  Path  of  pol- 
lutants. 

Identifiers:  'Cesium  radioisotopes,  'Zirconium 
radioisotopes,  'Columbium  radioisotopes, 
'Danube  River,  Yugoslavia. 

The  radioactivity  of  cesium- 137,  coblat-60,  zir- 
conium-95,  columbium-95  and  other  radionuclides 
was  measured  during  the  period  1961  to  1969.  Sam- 
ples were  taken  at  km  1146  which  lies  in  the  Yu- 
goslav part  of  the  Danube.  The  origin  of  radioac- 
tive products  of  corrosion  which  were  recorded  at 
the  end  of  1966  and  the  beginning  of  1967  is 
discussed.  (Jefferis-Battelle) 
W72-05956 


EFFECTS    OF    MULTIPLE    USE    ON    WATER 
QUALITY  OF  HIGH-MOUNTAIN 

WATERSHEDS:        BACTERIOLOGICAL       IN- 
VESTIGATIONS OF  MOUNTAIN  STREAMS, 

Montana  State  Univ.,  Bozeman.  Dept.  of  Botany 

and  Microbiology. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-05958 


ANALYTICAL  EVALUATION  OF  A  CYANIDE- 
-ION  SELECTIVE  MEMBRANE  ELECTRODE 
UNDER  FLOW-STREAM  CONDITIONS, 

Imperial  Coll.  of  Science  and  Technology,  London 

(England).  Dept.  of  Chemistry. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-05967 


RAPID  DETECTION  OF  SALMONELLA 
MICROCOLONIES  BY  FLUORESCENT  AN- 
TIBODY, 

Center  for  Disease  Control.  Atlanta,  Ga.  Analyti- 
cal Bacteriology  Unit. 

For  primary  bibliographic  entry  see  Field  05  A. 
W72-05971 


OBSERVATIONS  OF  FRESHWATER  PONDS 
ON  CARROLL  ISLAND  AND  GUNPOWDER 
NECK,  MARYLAND,  WITH  EMPHASIS  ON 
THE  ZOOPLANKTON, 

Edgewood  Arsenal,  Md.  Medical  Research  Lab. 
J.  C.  Smrchek. 

Available  from  the  National  Technical  Informa- 
tion Service  as  AD-729  785,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  EATR  4549,  August  1971.  20 
p,  6  tab,  36  ref. 

Descriptors:  'Zooplankton,  'Aquatic  plants, 
'Crustaceans,  'Limnology,  'Water  quality,  Mary- 
land, Copepods,  Benthic  fauna,  Bioindicators, 
Waterfleas,  Benthos,  Water  temperature. 
Hydrogen  ion  concentration,  Hardness  (Water), 
Dissolved  oxygen.  Carbon  dioxide.  Secondary 
productivity,  Chesapeake  Bay. 
Identifiers:  'Freshwater  ponds,  'Anostraca, 
'Diaptomiids,  Carroll  Island  pond.  Gunpowder 
Neck  pond,  Physicochemical  variables,  Chara. 

A  limnologjcal  study  was  conducted  from  April 
1970  to  January  1971  to  determine  whether  there 
were  any  airborne  agent  contamination  of  the  lar- 
gest freshwater  pond  on  Carroll  Island,  Edgewood 
Arsenal's  major  outdoor  test  area  for  chemical 
warfare  agents.  Seasonal  observations  of 
zooplankton,  physicochemical  variables,  and 
aquatic  vegetation  from  the  Carroll  Island  Pond 
were  compared  with  those  of  Gunpowder  Neck 
Pond  located  30  feet  from  Chesapeake  Bay.  Based 
on  the  diversity  and  abundance  of  zooplankton, 
the  viability  of  aquatic  and  surrounding  terrestrial 
vegetation,  the  unique  co-occurrence  of  2  species 
of  diaptomiids,  and  the  normal  seasonal  events  in 
the  life  histories  of  two  anostracans,  the  Carroll 
Island  pond  showed  no  evidence  of  contamination 
by  chemical  agents.  Information  on  the  assem- 
blage of  zooplankton  and  vegetation,  and 
physicochemical  data  from  both  ponds  are 
presented.  (Holoman-Battelle) 
W72-05972 


MASS  SPECTRAL  INVESTIGATION  OF  PEST! 
CTDES, 

Arizona  Univ.,  Tucson. 

For  primary  bibliographic  entry  see  Field  0205  A. 

W72-05977 


TEMPERATURE  DISTRIBUTION  DUE  TO  TH 
RELEASE  OF  HEATED  EFFLUENTS  ENT1 
CHANNEL  FLOW, 

Department   of   the   Environment,    Ottawa   (Oi 

tario).  Inland  Waters  Branch. 

Y.  L.  Lau. 

Canada  Department  of  the  Environment  Inlan 

Waters  Branch  Technical  Bulletin  No  55,  1971.  2 

p,  8  fig,  33  ref. 

Descriptors:  'Water  temperature,  'Forecastinj 
•Thermal  water,  'Streams,  'Analytici 
techniques,  Hydrologic  data,  Mathematical  sti 
dies,  Input-output  analysis.  Outlets,  Flow  rates 
Channel  morphology.  Turbulence,  Mixing,  Diffi 
sion.  Heat  flow. 

The  discharge  of  heated  effluents  and  its  effect 
on  the  receiving  waters  has  become  a  problem  t 
major  concern  in  recent  years.  A  method  of  est 
mating  river  temperature  is  presented  in  which  It 
initial  jet  mixing  is  accounted  for  by  assuming 
virtual  source  to  be  located  some  distaoc 
downstream  of  the  outfall.  The  temperature  an 
width  of  the  virtual  source  and  its  distance  froi 
the  outfall  are  estimated  from  published  data  e 
heated  jets.  A  solution  for  the  heat  diffusion  equi 
tion  is  given,  using  the  conditions  at  the  virtu 
source  as  boundary  conditions.  This  solution  ca 
be  used  to  predict  the  distribution  of  temperatui 
in  the  river  from  the  virtual  source  downstream 
(Woodard-USGS). 
W72-05985 


IMPACT  OF  WASTEWATER  DISCHARGES  O 
SURFACE  WATER  SOURCES, 

Michigan  Dept.  of  Public  Health,  Lansing.  Div. « 

Engineering. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-05988 


PROTECTION      OF      THE      RHINE      RIVE 
AGAINST  POLLUTION, 

Braniff  Graduate  School  of  Management.  Irvin 

Tex. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-05989 


QUALITY     STATUS     OF    SOUTHERN     LAK 
MICHIGAN, 

Chicago  Dept.  of  Water  and  Sewers,  111. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-05990 


SALINITY     AND     SEDIMENTATION     STUD1 

-COOPER     RIVER      REDIVERSION.      CHAI 

LESTON,  SOUTH  CAROLINA, 

Ellers,  Reaves,  Fanning  and  Oakley,  Inc.,  M« 

phis,  Tenn. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-06005 


NITRATE  IN  GROUND  WATER  OF  TB 
FRESNO-CLOVIS  METROPOLITAN  ARE; 
CALIFORNIA, 

Harshbarger  and  Associates,  Tucson,  Ariz. 
K.  D.  Schmidt. 

Ground  Water,  Vol  10,  No  1,  p  50-61,  Januar 
February  1972.  9  fig,  10  ref. 

Descriptors:  'Water  pollution  sources,  'Nitrate 
•Groundwater,   'Path  of  pollutants,   'Califomi 
Waste  disposal,  Hydrographs,  Aquifers.  Sewag< 
Waste  water  disposal. 
Identifiers:  Urban  hydrology. 

A  hydrologic  framework  is  established  on  which 
described  the  sources  and  distribution  of  nitrate 
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groundwater  in  the  145  sq  mi  urbanized  area 
between  the  Kings  and  San  Joaquin  Rivers.  Five 
study  areas  are  analyzed:  the  Figarden-Bullard 
area  marked  by  the  prevalence  of  nitrate  from  sep- 
bc  tank  effluent;  the  Fresno  sewage  treatment 
plant  area  where  percolation  ponds  are  the  prima- 
ry source  of  nitrate;  the  Tarpey  Village  and 
Mayf air-Fresno  Air  Terminal  areas  which  are  un- 
sewered  and  contain  septic  tanks,  percolation 
ponds,  and  winery  wastewater  ponds,  and  agricul- 
ture fertilizers  are  used  heavily ;  and  the  downtown 
Fresno  area,  which  is  sewered  and  has  no  obvious 
nitrate  source.  Nitrate  is  stratified  in  the  aquifer 
rveneath  the  unsewered  areas  and  highest  contents 
ire  in  the  upper  50  or  60  ft,  particularly  beneath 
septic  tanks.  Chloride  and  nitrate  hydrographs  are 
presented,  and  other  hydrologic  data  are  given  to 
show  the  distribution  and  potential  sources  of 
litrate  in  aquifers.  (Lang-USGS) 
W72-O6015 


APPLICATIONS  OF  FLUORESCENT  TRACER 
rECHNIQUES  IN  POLLUTION  CONTROL  stu- 
ks, 

3eak     (T.     W.)     Consultants     Ltd.,     Montreal 

Quebec). 

For  primary  bibliographic  entry  see  Field  05G. 

W72-06026 


I    VERSATILE    OUTDOOR    CHANNEL    FOR 
iVATER  POLLUTION  INVESTIGATIONS, 

Michigan   Univ.,   Ann  Arbor.   School  of  Public 

-lealth;  and  Michigan  Univ.,  Ann  Arbor.  Dept.  of 

Environmental  Health. 

loan  J.  Gannon,  Henry  A.  Dirasian,  and  John  D. 

Ftanp. 

Proceedings,  Industrial  Waste  Conference,  21st, 

Hay  3-5,  1966,  Part  I,  p  234-247.  8  fig,  2  tab,  10  ref . 

descriptors:  'Streams,  'Waste  assimilative 
opacity.  'Channels,  'Analytical  techniques, 
Vater  quality  control,  Aeration,  Slime,  Nutrients, 
Jrowth  rates,  Biodegradation,  Dissolved  oxygen, 
Saturation,  'Monitoring,  Sampling,  Path  of  pollu- 
ants,  Water  pollution  sources, 
dentifiers:  'Stream  purification. 

V  640  ft.  outdoor  channel,  consisting  of  4  ft.  basic 
-eciions  was  built  and  assembled  for  pilot  studies 
equiring  closer  control  than  that  afforded  in  on- 
iite  investigations.  Design  criteria  included  mobili- 
y,  ease  of  changing  channel  width  and  slope,  and 
ibility  to  withstand  the  natural  elements.  The  pri- 
nary  focus  of  investigations  utilizing  the  channel 
vas  the  phenomena  of  biological  extraction  and 
iccumulation  in  terms  of  its  influence  on  river 
elf -purification.  Limited  reaeration  studies,  con- 
inuous  monitoring  of  channel  water  quality,  slime 
irowth  quantitation,  dissolved  oxygen  and  BOD 
elationships  under  different  levels  of  slime 
[rowth,  and  specialized  biological  evaluations 
vere  performed.  Two  summers  of  specialized 
'valuations  have  established  the  outdoor  channel 
is  a  valuable  intermediate  step  between  laboratory 
>ottle  experiments  and  full-scale  river  studies. 
Lowry-Texas) 
V72-06032 


k  RAPID  METHOD  OF  DETERMINING  AM- 
MONIUM IN  WATER  WITH  A  UNIVALENT 
RATION  GLASS  ELECTRODE, 

risheries  Research  Board  of  Canada,  Winnipeg 

Manitoba).  Freshwater  Inst. 

:or  primary  bibliographic  entry  see  Field  05A. 

V72-06041 


)CEAN  DISCHARGE  OF  NON-TOXIC  FOOD 
'ROCESSING  SOLIDS  RESIDUALS. 

National  Canners  Association  Research  Founda- 
ion,  Berkeley,  Calif . 

"reprint  D-2489,  January  28,  1972,  presented  at 
Wth  Annual  Conference  of  Water  Pollution  Con- 
rol  Federation,  Session  6,  No.  5,  San  Francisco, 
California,  October  5,  1971 ,  55  p,  21  fig,  14  tab. 


Descriptors:  'Canneries,  'Industrial  wastes. 
Water  quality  control.  Peaches,  Monitoring, 
Sampling,  Toxicity,  Hydrogen  ion  concentration, 
Dissolved  oxygen,  Turbidity,  'Path  of  pollutants, 
•Waste  disposal,  Pollutant  identification. 
Identifiers:  'Food  processing  wastes,  'Waste 
characterization,  'Suspended  solids,  Pears. 

Samples  of  peach  and  pear  processing  wastes 
slated  for  ocean  disposal  were  obtained  and 
characterized  as  to  both  5  and  20  day  BOD,  pH, 
suspended,  settleable,  and  total  solids,  COD, 
TOC,  heavy  metals,  agricultural  chemical 
residues,  and  tissue  analysis.  In  addition,  three 
monitoring  trip  to  the  ocean  disposal  site  were 
conducted,  with  water  samples  and  data  collected 
before  and  during  discharge  at  4  distances  behind 
the  barge  and  at  various  depths  during  the  first  two 
trips,  and  samples  at  various  depths  collected  from 
a  stationary  position  on  the  last  trip.  Fish  bioas- 
says  were  conducted  to  determine  the  presence  or 
absence  of  acutely  toxic  compounds.  The  bioas- 
says  were  made  at  three  ratios  of  solids  to  water, 
the  highest  concentration  being  10  times  greater 
than  that  calculated  to  be  present  in  the  receiving 
water  at  a  given  depth.  All  data  indicated  that  food 
processing  residuals  are  nontoxic  and  can  be 
discharged  to  the  marine  environment  without 
detrimental  effects  to  the  quality  of  the  receiving 
water  or  the  marine  life.  (Lowry-Texas) 
W72-06044 


THE  ROLE  OF  BENTHIC  PLANTS  IN  A  FER- 
THJZED  ESTUARY, 

Harvard  Univ.,  Cambridge,  Mass.  Lab.  of  Applied 

Microbiology. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-06046 


WATER  MOVEMENT  IN  AN  UNSATURATED 
SANITARY  LANDFTLL, 

Drexel  Inst,  of  Tech.,  Philadelphia,  Pa. 
I.  Remson,  A.  Fungaroli,  and  A.  W.  Lawrence. 
Journal  of  the  Sanitary  and  Engineering  Division, 
American  Society  of  Civil  Engineers,  Vol.  94,  No. 
SA2,  p  307-317,  April,  1968.  1  fig,  4  tab,  14  ref. 

Descriptors:  'Drainage,  'Groundwater, 

'Leaching,     'Pollution,     'Sanitary     engineering, 
'Seepage,  Soil  moisture,  'Landfills. 
Identifiers:  'Landfill-management. 

Understanding  the  moisture  regimen  of  a  sanitary 
landfill  is  basic  to  a  knowledge  of  the  character 
and  quantity  of  the  water-borne  contaminants  it 
generates.  Moisture-routing  methods  based  upon 
the  equation  of  continuity  are  extended  to  provide 
an  approximate  method  for  predicting  vertical 
moisture  movement  through  and  out  of  sanitary 
landfill.  The  method  is  based  upon  climatological 
techniques  of  soil-moisture  routing  and  incor- 
porates the  hydraulic  characteristics  of  unsatu- 
rated permeable  materials.  Using  the  routing 
method,  predictions  were  made  of  the  effect  of 
emplacement  season  and  initial  conditions  on  the 
moisture  regimen  of  a  hypothetical  sanitary  land- 
fill. The  results  show  that  the  time  that  elapses  be- 
fore the  appearance  of  the  first  leachate  depends 
upon  the  season  of  emplacement  and  the  initial 
moisture  content.  Different  landfill-management 
objectives  may  be  attained  by  controlling  landfill 
moisture  regimen  through  selection  of  emplace- 
ment season,  initial  moisture  content,  and  related 
factors.  (Skogerboe-Colorado  State) 
W72-06103 


A  LIQUID  SCINTILLATION  METHOD  FOR  AS- 
SAYING 14C-LABELLED  BENTHIC 
MICROFLORA, 

Connecticut  Univ.,  Storrs.  School  of  Pharmacy. 
For  primary  bibliographic  entry  see  Field  05A. 
W72-06123 


INSTRUMENTAL     ANALYSIS     FOR     WATER 
POLLUTION  CONTROL. 

For  primary  bibliographic  entry  see  Field  05A. 
W72-06126 


THE  INFLUENCE  OF  PH  ON  THE  EFFICACY 
AND  RESIDUES  OF  QUINALDINE, 

Southeastern  Fish  Control  Lab.,  Warm  Springs, 

Ga. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-06128 


BIOLOGICAL  MAGMFICATION  AND 

DEGRADATION   OF   DDT   AND    ALDRIN    BY 
FRESHWATER  INVERTEBRATES, 

Bureau  of  Sport  Fisheries  and  Wildlife,  Columbia, 
Mo.  Fish-Pesticide  Research  Lab. 
B.  Thomas  Johnson,  C.  Richard  Saunders, 
Herman  O.  Sanders,  and  Robert  S.  Campbell. 
J  Fish  Res  Bd  Can.  28  (5):  705-709. 1971 .  JJlus. 
Identifiers:     Aldrin,    Biological,    Chain,    DDT, 
Degradation,  Fish,   Food,   Fresh,   Invertebrates, 
Magnification. 

Magnification  of  persistent  pesticides  by  inver- 
tebrates occurred  rapidly  in  fresh  water.  Inver- 
tebrates accumulated  residues  many  thousands  of 
times  that  of  surrounding  water  after  exposure  to 
14C-labeled  aldrin  or  DDT  at  levels  <100  pptr 
(ng/1).  In  addition,  evidence  of  marked  degradation 
of  these  pesticides  within  specific  trophic  levels 
was  found.  These  studies  suggest  that  aquatic  in- 
vertebrates influence  both  the  quantity  and  quality 
of  insecticide  residue  passed  via  the  fish  food 
chain.-Copyright  1971,  Biological  Abstracts,  Inc. 
W72-06134 


CAUSES  OF  WATER-BORNE  OUTBREAKS  OF 
DYSENTERY,  (IN  RUSSIAN), 

Ministerstvo  Zdravookhraneniya  SSSR,  Moscow. 

Central  Research  Inst,  of  Epidemiology. 

V.  B.  Nesterova. 

Gig  Sanit.  36(4):  13-16.  1971. 

Identifiers:   Contamination,   Dysentery,   Human, 

Legislation,  Outbreaks. 

Water-borne  outbreaks  of  dysentery  occur  as  the 
result  of  violation  of  the  sanitary  hygienic  require- 
ments and  the  sanitary  legislation  in  the  field  of 
water  supply.  In  the  Russian  Federation  from 
1958-1967  the  causes  of  water-borne  outbreaks 
were:  use  of  water  from  the  technical  water  supply 
system  for  drinking  and  domestic  purposes 
(30.9%);  unsatisfactory  sanitary-technical  condi- 
tion of  drinking  water  and  sewage  lines  (15.75%); 
technical  defects  in  hydrants  (8.4%);  disturbances 
of  the  processes  of  treatment  and  disinfection  of 
water  (4.5%);  use  of  surface  water  for  drinking 
purposes  (12.9%);  and  unsatisfactory  state  of  wells 
and  infringement  of  the  regulations  of  their  use 
(8.4%).-Copyright  1971,  Biological  Abstracts,  Inc. 
W72-06139 


DISTRIBUTION  OF  FLUORINE  IN  WATERS  OF 

STEPPE  LANDSCAPES  OF  KAZAKHSTAN  IN 

CONNECTION   WITH   ENDEMIC   FLUOROSIS 

(OSOBENNOSTI  RASPREDELENTVA  FTORA  V 

VODAKH  STEPNYKH  LANDSHAFTOV 

KAZAKHSTANA         V         SVYAZI         S         EN- 

DEMICHESKIM  FLYUOROZOM), 

Moscow  State  Univ.  (USSR).  Kafedra  Geografii 

Pochv  i  Geokhimii  Landshaftov. 

T.  M.  Belyakova,  and  G.  S.  Dzyadevich. 

Vestnik   Moskovskogo    Universiteta,    Seriya   V, 

Geografiya,  No  6,  p  79-85,  November-December 

1971.  3  fig,  3  tab,  4  ref. 

Descriptors:  'Water  chemistry,  'Chemical  analy- 
sis, 'Water  analysis,  'Fluorine,  'Diseases,  En- 
vironmental sanitation.  Public  health,  Geochemis- 
try, Potable  water,  Groundwater,  Surface  waters, 
Lakes,  Topography,  Grasslands,  Vegetation, 
Soils,  Rocks,  Salts. 

Identifiers:  'USSR,  'Kazakhstan,  'Pavlodar 
Oblast,  'Karaganda  Oblast,  'Flurosis,  Natural 
waters,  Mineralization. 

Investigations  were  conducted  in  the  Bayan-Aul 
Rayon  of  the  Paviodar  Oblast  and  in  the  Kar- 
karalinsk  Rayon  and  Lake  Balkhash  Region  of  the 
Karaganda  Oblast  to  study  migration  and  accumu- 
lation of  fluorine  in  geochemically  related  land- 
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scapes  of  granite  massifs  in  steppe  and  dry-steppe 
zones  of  Kazakhstan.  Average  fluorine  concentra- 
tions of  1.5-2.5  mg/liter  in  drinking  water  are  the 
principal  cause  of  endemic  fluorosis  in  the  popula- 
tion of  these  areas.  No  correlation  is  observed 
between  degree  of  mineralization  and  fluorine 
content  in  the  natural  waters  examined.  Fluorine 
content  in  lake  waters  is,  in  all  cases,  considerably 
higher  (8  mg/liter)  and  exceeds  permissible  health 
standards.  Content  of  chemical  elements  in 
groundwaters  and  surface  waters  is  closely  related 
to  the  geological  structure  of  the  locale  and  to  its 
physiographic  and  hydrologjc  conditions.  Content 
of  chemical  elements  in  the  waters  is  subject  to 
considerable  fluctuation  even  in  small  areas  and 
depends  on  the  composition  of  the  water-bearing 
rocks,  soil  formation  characteristics,  and  on  the 
chemical  properties  of  individual  elements  and 
their  compounds.  Formation  of  the  chemical  com- 
position of  groundwaters  is  determined  by  the 
composition  of  the  weathering  crust  and  not  by  the 
character  of  the  soils.  This  pattern  holds  true  for 
all  steppe  and  desert  landscapes.  ( Josef  son-USGS) 
W72-06143 


SEDIMENT  POLLUTION  IN  COASTAL 
WATERS, 

Florida  Univ.,  Gainesville.  Dept.  of  Coastal  and 
Oceanographic  Engineering. 
J.  van  de  Kreeke. 

In:  Proceedings  of  the  Twelfth  Coastal  Engineer- 
ing Conference,  September  13-18,  1970,  Washing- 
ton, DC,  Volume  3;  American  Society  of  Civil  En- 
gineers, New  York,  NY,  p  1803-1812,  1970.  9  fig,  3 
ref. 

Descriptors:    *  Sedimentation,    *  Sediment    trans- 
port,    *Path    of     pollutants,     'Water    pollution 
sources,     'Silts,     Suspended     load.     Estuaries, 
Tracers,  Tides,  Currents  (Water),  Dispersion. 
Identifiers:  Sediment  pollution. 

Sediment  pollution  can  be  defined  as  the  increase 
in  sediment  concentration,  due  to  artificial  sources 
of  sediment,  to  a  level  harmful  to  fish  and  plant 
life.  Field  investigations  were  carried  out  to  evalu- 
ate a  case  of  sediment  infusion  in  one  of  the  estua- 
ries on  the  U.S.  east  coast.  The  sediment  was 
discharged  via  a  pipeline  at  a  rate  of  approximately 
10  lbs/sec.  Nearly  all  the  released  sediment  was  in 
the  silt  range.  A  simple  mathematical  model 
describes  the  temporal  and  spatial  distribution  of 
the  sediment  in  the  resulting  plume.  (See  also  W72- 
03078  thru  W72-03114,  W72-03572  thru  W72- 
03607,  and  W72-06151  thru  W72-06187)  (Knapp- 
USGS) 
W72-06163 


MATHEMATICAL  MODEL  OF  MIXING  IN 
NEW  HAVEN  HARBOR, 

Disko  (M.)  Associates,  West  Orange,  N.J. 
M.  D.  Disko,  R.  A.  Norris,  and  F.  C.  Lutz. 
In:  Proceedings  of  the  Twelfth  Coastal  Engineer- 
ing Conference,  September  13-18,  1970,  Washing- 
ton DC,  Volume  3;  American  Society  of  Civil  En- 
gineers, New  York,  NY,  p  1847-1866,  1970.  4  fig,  2 
tab. 

Descriptors:      'Bays,     'Mixing,     'Mathematical 
models,   'Path  of  pollutants,  'Connecticut,  Dis- 
solved   oxygen,    Biochemical    oxygen    demand, 
Tides,  Dispersion,  Water  quality. 
Identifiers:  New  Haven  Harbor  (Conn). 

A  mathematical  model  describes  New  Haven  Har- 
bor, a  shallow  embayment  with  approximately  8 
square  nautical  miles  of  water  surface  within 
boundaries  established  by  Long  Island  Sound  and 
the  mouths  of  the  Quinnipiac,  West,  and  Mill 
Rivers.  The  Harbor  has  extensive  tidal  flats  and 
dredged  channels  which  help  to  produce  large 
lateral  variations  of  velocity  and  mixing  oyer  a 
tidal  cycle.  The  two-dimensional  model  of  mixing, 
dispersion,  pollutant  reactions,  and  reaeration 
links  together  28  segments  of  the  Harbor,  using  a 
series  of  mass-balance  equations.  Field  measure- 
ments of  salinity,  dissolved  oxygen,  BOD,  and 


tidal  and  hydraulic  factors  are  used,  in  conjunction 
with  laboratory  studies,  to  evaluate  coefficients 
and  rate  constants  for  the  model.  Estuarine  water 
quality  is  evaluated  as  a  function  of  tidal  mixing, 
outfall  location,  and  the  degree  of  BOD  removal 
by  proposed  treatment  plants,  rather  than  the  ac- 
ceptance of  arbitrary  treatment  standards.  (See 
also  W72-03078  thru  W72-03114,  W72-03572  thru 
W72-03607,  and  W72-06151  thru  W72-06187)  (K- 
napp-USGS) 
W72-06165 


FLUSHING  PATTERN  OF  NON-REACTIVE  EF- 
FLUENTS, 

Louisiana   State   Univ.,   Baton   Rouge.   Dept.   of 
Civil  Engineering. 
A.  M.  Kamel. 

In:  Proceedings  of  the  Twelfth  Coastal  Engineer- 
ing Conference,  September  13-18,  1970,  Washing- 
ton, DC,  Volume  3;  American  Society  of  Civil  En- 
gineers, New  York,  NY,  p  1867-1885.  1970.  8  fig, 
19  ref,  append. 

Descriptors:  'Path  of  pollutants,  'Canals,  'Mathe- 
matical models,  Louisiana,  Tides,  Estuaries,  Nu- 
merical analysis.  Simulation  analysis,  Water  quali- 
ty. 
Identifiers:  Sugar  mill  effluents. 

In  south-central  Louisiana  non-reactive  liquid  ef- 
fluents are  introduced  into  manmade  relatively 
straight  prismatic  canals  which  are  comparatively 
narrow  and  have  brackish  water.  To  study  the 
flushing  pattern  of  liquid  effluents  introduced  into 
those  canals,  a  one-dimensional  numerical  model 
simulates  a  simplified  system  consisting  of  a  long 
straight  gently  sloping  reach  with  a  sinusoidal  tidal 
variation  at  the  mouth,  sinusoidal  tidal  variation 
with  a  phase  lag  and  an  attenuated  amplitude  at  the 
upstream  end,  a  variable  inflow  hydrograph,  and 
variable  outflow.  The  output  of  the  model 
describes  the  spatial  and  temporal  variations  in 
flow  velocity,  water  depth,  and  discharge.  The 
flushing  pattern  is  obtained  for  a  liquid  effluent  in- 
troduced at  any  time  during  the  tidal  cycle  at  any 
section  along  the  estuary.  (See  also  W72-03078 
thru  W72-03114,  W72-03572  thru  W72-03607,  and 
W72-06151  thru  W72-06187)  (Knapp-USGS) 
W72-06166 


EXTRACTION  OF  CATIONS  FROM  SILICATE 
MINERALS  DURING  THE  DETERMINATION 
OF  EXCHANGEABLE  CATIONS  IN  SOILS, 

Agricukural  Research  Service,  Riverside,  Calif. 
Soil  and  Water  Conservation  Research  Div. 
For  primary  bibliographic  entry  see  Field  05  A. 
W72-06206 


EFFECTS  OF  SOIL  AND  CROP  MANAGEMENT 
PRACTICES  ON  THE  REMOVAL  OF  STRONTI- 
UM-90  BY  PLANT  UP-TAKE,  LEACHING,  RU- 
NOFF AND  EROSION, 

Ohio    Agricultural    Research    and    Development 
Center,  Wooster.  Dept.  of  Agronomy. 
F.  Haghiri. 

Agronomy  Journal,  Vol.  61 ,  No.  5,  p  793-796,  Sep- 
tember-October, 1969,  2  fig,  7  tab,  1 1  ref. 

Descriptors:    'Planting    management,    'Erosion, 
'Leaching,    'Runoff,    Strontium,    Radioisotopes, 
'Rotations,  Plant  growth  substances. 
Identifiers:  Leachate. 

Long-term  field  investigations  are  being  con- 
ducted to  study  the  effect  of  management  prac- 
tices on  the  removal  of  90Sr  by  runoff,  leaching, 
erosion  and  plant  uptake.  The  management  prac- 
tices consist  of  one  crop  rotation  with  high  and  low 
rates  of  lime,  permanent  grass,  continuous  corn, 
and  gravel  mulch  with  no  vegetation.  Over  a  5-year 
period,  the  90Sr  content  of  the  soil  in  a  0-10-cm 
depth  decreased  in  all  cropping  systems.  The  per- 
cent 90Sr  loss  by  runoff  water  and  sediment  was 
negatively  correlated  with  time  while  the  percent 
90Sr  in  the  leachate  water  increased  with  time.  The 
percent  90Sr  removal  by  runoff  and  leachate  water 


has  miximum  under  gravel  mulch  and  minimurr 
under  grass  treatments.  Sod  crops  were  more  ef 
fective  in  minimizing  the  90Sr  loss  in  runoff  an< 
leachate  water  than  cultivated  crops.  High  Ca  ac 
cumulating  crops  such  as  alfalfa  removed  mon 
90Sr  than  low  accumulators  such  as  corn.  Higl 
rates  of  lime  reduced  the  90Sr  uptake  by  crops  am 
the  removal  by  leachate  water.  (Skogerboe 
Colorado  State) 
W72-06207 


CONTINUOUS  SYSTEM  MODELS  OF  OXYGFJ 
DEPLETION  IN  A  EUTROPHIC  RESERVOIR, 

Oklahoma    State    Univ.,    Stillwater.    Dept.    o 

Chemistry. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-06259 


INSTRUMENTS  FOR  WATER  QUALITY  MON1 
TORTNG, 

Environmental    Protection    Agency,    Cincinnati 

Ohio. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-06260 


TURBIDIMETRIC  EVALUATION  OF  BACTER1 
AL  CULTURE  RESISTANCE  IN  DISINFEC 
TANT  TESTING, 

Agricultural    Research    Service,    Beltsville,    M< 

Pesticides  Regulation  Div. 

J.  H.  S.  Chen,  and  L.  F.  Ortenzio. 

Journal  of  the  Association  of  Official  Analytic! 

Chemists,  Vol.  55,  No.  1,  p  219-223,  January  19T 

1  fig,  4  tab,  19  ref. 

Descriptors:  'Phenols,  'Resistance,  'Aerobic  bat 
teria,  'Enteric  bacteria,  Cultures,  Turbiditj 
Colorimetry,  Salmonella,  Pseudomonas,  Opacit; 
Light  intensity.  Bacteria,  Pathogenic  bacterii 
Sensitivity. 

Identifiers:  'Disinfectants,  'Turbidimetry,  Sa 
monella  choleraesuis.  Staphylococcus  aureu 
Pseudomonas  aeruginosa.  Culture  media,  Brol 
cultures.  Light  scattering.  Survival. 

A  simple  turbidimetric  method  has  been  develop* 
for  determining  the  degree  of  phenol  resistance  ( 
cultures  used  for  disinfectant  testing.  Net  tran 
mission  values  are  used  to  assess  the  degree  of  r 
sistance;  these  are  based  on  the  measurement  < 
the  total  amount  of  light  scattered  by  the  bacteri 
growth  in  the  AOAC  broth  medium  without  inte 
fering  turbidity  of  the  dissolved  ingredients, 
decrease  in  the  net  transmission  value  correspon< 
to  a  decrease  in  phenol  resistance;  the  converse 
also  true.  The  transmission  values  obtained  in  a  1 
month  study  of  a  total  of  77  weekly  random  sar 
pies  of  AOAC  nutrient  broth  media  blanks  showc 
no  substantial  differences  among  the  broth  med 
tested  by  the  turbidimetric  method.  Net  transmi 
sion  values  were  obtained  for  71  broth  cultures  i 
Salmonella  choleraesuis,  74  of  Staphylococcus  a 
reus,  and  78  of  Pseudomonas  aeruginosa  havii 
the  same  required  resistance  against  phenol.  The 
values,  which  fell  within  a  wider  range  than  wou 
be  expected,  are  given.  The  effect  of  the  numb 
of  10-carrier-soakings  on  the  net  transmissi< 
value  and  equivalent  phenol  resistance  of  the  ci 
tures  was  determined  for  60  broth  cultures  of  Uk 
test  organisms  named  above.  Soaking  wet  cylind 
carriers  in  a  given  volume  of  test  cultures  used  f 
the  AOAC  use-dilution  test  directly  reduced  tl 
net  transmission  value  and  equivalently  decreas 
the  phenol  resistance  of  the  cultures.  The  tt 
bidimetric  method  has  proven  experimental 
satisfactory  in  several  hundred  determinations  ai 
in  selecting  test  cultures  of  uniform  quality  for  d 
infectant  testing.  (Holoman-Battelle) 
W72-06261 


ASSIMILATION  BY  HIGHER  PLANTS  OF  A 
MOSPHERIC  NITROGEN  FTXED  BY  BLU 
-GREEN  ALGAE, 

Kirovskii  Selskokhozyaistvennyi  Institut  (USSR 
For  primary  bibliographic  entry  see  Field  05C. 
W72-06264 
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XONATE  DULCITOL  LYSINE  IRON  AGAR  - 
NEW  DIFFERENTIAL  MEDIUM  FOR  THE 
iXTIFICATION  OF  SALMONELLA  SUB- 
NERA  I  -  ID, 

igon  State  Dept.  of  Agriculture,  Salem.  Lab. 
vices. 

primary  bibliographic  entry  see  Field  05C. 
2-06265 


lERMINATION  OF 

LYCHLORODDJENZO-P-DIOXINS  AND  RE- 
rED  COMPOUNDS  IN  COMMERCIAL 
LOROPHENOLS, 

id  and  Drug  Administration,  Washington,  D.C. 

.  of  Chemistry  and  Physics. 

primary  bibliographic  entry  see  Field  05A. 

2-06268 


tllCTURE       OF       ETHYLENE      THIURAM 
NOSULFIDE, 

d  and  Drug  Administration,  Rockville,  Md. 
.  of  Food  Chemistry  and  Technology, 
primary  bibliographic  entry  see  Field  05 A. 
i-06269 


1EASUREMENT  OF  LOW  LEVEL  CESIUM 
TOPE  CONCENTRATION  IN  A  FRESH 
TER  LAKE, 

higan   State   Univ.,   East   Lansing.   Dept.   of 
leries  and  Wildlife. 
t.  Kevem. 

ilable  from  the  National  Technical  Informa- 
Service  as  COO-1795-7,  $3.00  in  paper  copy, 
5  in  microfiche.  1970.  71  p,  7  fig,  21  tab,  33  ref . 
tractAT(ll-l)-1795. 

criptors:  "Cesium,  'Analytical  techniques, 
ow  perch,  Bass,  Ion  exchange,  Fresh  water, 
ne  photometry,  Bioindicators,  Water  analysis, 
istical  methods,  Separation  techniques,  Ab- 
ition.  Correlation  analysis,  Electrical  equip- 
it. 

itifiers:  "Cesium  radioisotopes,  "Biological 
pies,  Perca  flavescens,  Micropterus  sal- 
des,  Flame  emission,  Wintergreen  Lake,  Lake 
id,  Sample  preparation,  Chemical  recovery. 

i  study  was  originally  designed  to  develop  a 
hod  of  total  cesium  analysis  in  fresh  water, 
nerous  methods  using  preconcentration  and 
action  have  been  suggested  but  few  apply  to  the 
'  low  fresh  water  concentrations  encountered 
lost  lakes  and  streams.  Initially  efforts  were 
cted  toward  a  direct  chemical  method  for  total 
um  analysis.  An  alternative  to  the  direct 
tiod  for  cesium  analysis  has  been  hypothesized 
was  incorporated  into  the  design.  This  indirect 
hod  of  obtaining  total  cesium  concentration 
iists  of  analysis  of  a  biological  factor  or  factors 
he  fresh  water  system  in  question,  for  both 
um-137  and  total  cesium.  Yellow  perch  (Perca 
escens)  and  largemouth  bass  (Micropterus  sal- 
des)  were  chosen  for  this  use.  Using  cesium 
:entrations  in  the  fish  and  the  cesium-137  con- 
of  the  water,  the  total  cesium  could  be  calcu- 
i  with  more  accuracy  and  precision  than  the 
ct  methods  of  cesium  determination.  This 
hod,  based  on  the  specific  activities  being 
»!  for  the  fish  and  the  water,  shows  promise  as 
'od  method  for  isotope  determination.  (Mort- 
-Battelle) 
1-06273 


»ALT  AND  TANTALUM  TRACERS  MEA- 
:ED  BY  ACTIVATION  ANALYSIS  IN  SEDI- 
VT  TRANSPORT  STUDIES, 

runiversitair  Reactor  Instituut,  Delft  (Nether- 

s). 

primary  bibliographic  entry  see  Field  02J. 

1-06275 


4SUREMENT  OF  SUSPENDED  SOLIDS 
^CENTRATIONS  IN  SEWAGE  BY  USE  OF  A 
'OLARIZATION  METHOD, 

rait  Coll.  of  Engineering,  N.J.  Dept.  of  Civil 
Environmental  Engineering. 


J.  W.  Liskowitz,  and  G.  J.  Franey. 
Environmental  Science  and  Technology,  Vol.  6, 
No.  1 ,  p  43-47,  January  1972.  3  fig,  4  tab,  2  ref. 

Descriptors:  "Sewage,  "Industrial  wastes, 
"Domestic  wastes,  "Measurement,  Effluents,  Ac- 
tivated sludge.  Sewage  sludge,  Photometry, 
Refractivity,  Radiation,  Density,  Opacity,  Color, 
Water  analysis,  New  Jersey,  Membranes,  Filters, 
Computers,  Distribution  patterns,  Particle  size, 
Sampling,  Membrane  processes,  Suspended  load. 
Identifiers:  "Particulate  matter,  "Depolarization, 
Polarized  radiation,  Back-scattered  polarized 
radiation,  Refractometers,  FAC  Middlesex  Coun- 
ty Sewerage  Authority,  Polychromatic  radiation. 

The  depolarization  of  back-scattered  polarization 
radiation  was  used  to  measure  the  concentration 
of  suspended  solids  in  sewage.  The  effect  of  such 
factors  as  variations  in  the  particle  size  of  the 
suspended  solids,  solids  density,  color  of  the  sam- 
ples, refractive  index  of  the  medium,  sample  flow, 
and  coated  optical  windows  of  the  sample  cuvettes 
on  the  relationship  between  the  degree  of 
depolarization  and  suspended  solid  concentration 
was  investigated.  Sewage  samples  taken  from  both 
the  Middlesex  County  Sewerage  Authority's  plant 
in  Sayreville,  New  Jersey  (influent,  effluent,  ac- 
tivated-sludge pilot-plant  effluent  and  sludge  from 
the  clarifiers)  and  the  Bernards ville,  New  Jersey 
plant  (effluent,  influent  and  activated  sludge)  were 
analyzed.  Depolarization  measurements  were  per- 
formed with  photomultipliers  having  a  mercury 
source  for  polychromatic  radiation.  Membrane  fil- 
ters were  utilized  in  the  gravimetric  determination 
of  suspended  solids  and  in  the  determination  of 
dissolved  solids.  Refractivity  was  measured  with  a 
differential  refractometer  and  the  density  of  the 
suspended  solids  with  a  density  gradient  column. 
Size  distribution  was  measured  with  a  Cahn  no. 
2800  particle  sedimentation  accessory  and  the  dis- 
tribution patterns  were  provided  by  computer. 
Suspended  solids  concentrations  that  range  from  a 
few  parts  per  million  to  5000  ppm  by  weight  can  be 
measured  by  use  of  the  depolarization  technique. 
The  relationship  between  the  degree  of  depolariza- 
tion and  concentration  of  suspended  solids  in 
sewage  samples  appears  unaffected  by  the  size 
distribution  of  the  particles,  density  variations, 
source  of  samples,  color  variations,  and  organisms 
and  aggregates  generally  found  in  sludge  samples. 
(Holoman-Battelle) 
W72-06277 


INSTRUMENTAL  TRENDS  AND  REQUIRE- 
MENTS IN  SPECTROCHEMISTRY  FOR 
WATERS,  EFFLUENTS  AND  POLLUTANTS  IN 
THE  ELECTRICAL  SUPPLY  INDUSTRY, 

Central  Electricity  Generating  Board,  Leather- 
head  (England).  Central  Electricity  Research 
Labs. 

For  primary  bibliographic  entry  see  Field  05A. 
W72-06278 


THE  ROLE  OF  SEDIMENTS  IN  EUTROPHICA- 
TION  -  A  PRELIMINARY  STUDY, 

Illinois  Univ.,  Urbana.  Water  Resources  Center. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-06286 


FIELD  ASSESSMENT  OF  N2-FKATION  BY 
LEGUMES  AND  BLUE-GREEN  ALGAE  WITH 
THE  ACETYLENE  REDUCTION  TECHNIQUE, 

Wisconsin  Univ.,  Madison.  Dept.  of  Biochemistry. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-06294 


ONE-DIMENSIONAL  DISPERSION  IN  STEADY- 
-NONUNIFORM  FLOWS, 

New  Mexico  State  Univ.,  University  Park.  Dept. 
of  Civil  Engineering. 
N.  H.  Imara. 

Ph  D  Thesis,  1970.  173  p,  40  fig,  8  tab,  36  ref,  3  ap- 
pend. OWRR  B-016-NMEX  (2),  B-019-NMEX  (2), 
and  B-026-NMEX  (2). 


Descriptors:  "Dispersion,  "Streamflow,  "Mathe- 
matical models,  "Rio  Grande  River,  New  Mexico, 
Waste  dilution,  Degradation  (Stream),  Channels, 
Numerical  analysis,  Time  series  analysis,  Statisti- 
cal methods,  Tracers,  Model  studies. 
Identifiers:  "Steady-nonuniform  flows,  "Disper- 
sion coefficient,  Finite  difference  method,  Gaus- 
sion  curve  equation,  Explicit  method. 

The  purpose  was  to  develop  and  solve  a  mathe- 
matical equation  which  would  describe  dispersion 
in  steady-nonuniform  flow.  The  solution  to  the 
equation  would  predict  the  tracer  distributions  in 
natural  streams  such  as  the  Rio  Grande.  The 
dispersion  equation  developed  for  the  steady- 
nonuniform  flow  applied  in  the  diffusive  period. 
Analytical,  quasi-analytical,  and  numerical 
methods  were  examined  and  a  mathematical 
model  developed  using  the  numerical  solution.  To 
apply  the  mathematical  model  to  the  Rio  Grande, 
stream  measurements  of  discharge  were  used  to 
evaluate  various  hydraulic  parameters.  The 
analytical  and  quasi-analytical  methods  for  the 
solution  of  the  dispersion  equation  for  steady- 
nonuniform  flow  were  too  complicated  to  be  used 
in  solving  dispersion  problems  in  natural  streams. 
The  mathematical  model,  however,  was  effective 
in  predicting  tracer  distributions  in  natural 
streams.  The  values  of  the  dimensionless  disper- 
sion coefficient  for  the  Rio  Grande  were  higher 
than  Elder's  or  Taylor's  equations.  Fifty-five  per- 
cent of  the  values  were  within  the  range  of  those 
measured  by  experimental  tracer  studies  for 
several  streams  in  the  U.  S.  Twenty-six  percent 
were  below  this  range  and  nineteen  percent  were 
above.  (Creel-New  Mexico) 
W72-06299 


THEORETICAL  AND  EXPERIMENTAL 

EVALUATION  OF  TRANSFER  OF  2,  4- 
-DICHLOROPHENOXYACETIC  ACID  IN 
POROUS  MEDIA, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Soils. 
For  primary  bibliographic  entry  see  Field  02K. 
W72-06302 


THE  SUSPENSION  AND  SINKING  OF 
PHYTOPLANKTON  IN  THE  SEA, 

Rhode  Island  Univ.,  Kingston.  Graduate  School  of 

Oceanography. 

Theodore  J.  Smayda. 

Oceanogr.  Mar.  Biol.  Ann.  Rev.,  Vol.  8,  (Harold 

Barnes,  Editor),  1970,  p  353-414.  7  fig,  9  tab,  226 

ref. 

Descriptors:  "Phytoplankton,  "Marine  algae, 
"Sedimentation  rates,  "Reviews,  Biochemistry, 
Geochemistry,  Radioisotopes,  Path  of  pollutants. 
Physiological  ecology,  Environmental  effects. 
Productivity,  Radioecology,  Oceanography. 

Faecel-pellet  transport  may  explain  radionuclide 
sinking  rates  observed  by  Osterberg  and  others 
(Nature,  1963,  200,  1276-71).  This  review  con- 
siders: suspension  mechanisms  (morphological, 
physiological,  physical);  sinking-rates  (determina- 
tion methods,  results,  and  effects  on  population 
distributions);  effects  on  ecology;  biogeochemical 
consequences  (non-conservative-substance  dis- 
tributions, matter  transport  to  depth,  phytoplank- 
ton remains  in  sediments);  accelerated  sinking 
(density  inversion  currents,  aggregates, 
downwelling,  faecal  pellets).  (Bopp-ORNL) 
W72-06313 


PRINCIPLES  FOR  LIMITING  THE  INTRODUC- 
TION OF  RADIOACTIVE  WASTE  INTO  THE 
SEA. 

International  Atomic  Energy  Agency,  Vienna 
(Austria).  Div.  of  Health,  Safety  and  Waste 
Management. 

Atomic  Energy  Review,  Vol.  9,  No.  4,  p  853-868 
(1971).  Slansky,  CM.  (Editor).  23  ref.  (Report  on 
the  Panel  on  Procedures  for  Establishing  Limits 
for  Radionuclides  in  the  Sea  convened  by  the 
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IAEA  in  Vienna,  Nov.  9-13,  1970  with  additions  by 
WHO). 

Descriptors:  'Radioactive  waste  disposal, 
•Nuclear  wastes,  'Oceans,  Estuarine  environ- 
ment, Public  health,  Water  pollution  effects. 
Forecasting,  Feasibility  studies,  Ecosystems, 
Radioisotopes,  Absorption,  Food  chains,  Path  of 
pollutants.  International  commissions,  Regulation, 
Reviews,  Methodology,  Conferences,  Standards, 
Data  collections.  Radioactivity  techniques,  Moni- 
toring. 

Additions  by  the  World  Health  Organization  to  the 
methodology  outlined  by  the  Panel  are  noted:  in- 
clusion in  the  central  discharge  registry  of  the 
physical  and  chemical  characteristics  of  wastes 
discharged  to  the  ocean,  method  of  disposal  (i.e. 
through  a  pipe  line  or  by  burial),  and  frequency  of 
discharges;  forecast  of  the  future  hazard  to  popu- 
lations (including  effects  from  growth  of  the 
nuclear  industry ,  application  of  the  proposed  new 
policy  regarding  discharges,  and  possible  ac- 
cidents); distinction  between  coastal  zones  and  the 
main  bulk  of  seawater;  and  inclusion  with 
discharge  limits  of  examples  of  the  application  of 
the  methods  used  in  their  derivation.  (Bopp- 
ORNL) 
W72-06315 


NUCLEAR    POWER    AND    ENVIRONMENTAL 
POLLUTION, 

Australian  Atomic  Energy  Commission,  Coogee. 
D.  R.  Davy. 

Atomic  Energy,  Vol.  14,  Nos.  3  and  4,  p  41-52, 
July-Oct.  1971.  lOfig,  1  tab,6ref. 

Descriptors:  'Nuclear  powerplants,  'Environ- 
ment, 'Air  pollution,  'Water  pollution,  'Thermal 
pollution,  'Ecology,  Radioactivity,  Environmen- 
tal effects,  Radioecology,  Public  health.  Compara- 
tive benefits.  Comparative  costs.  Fuels,  Cost- 
benefit  analysis,  Morbidity,  Mortality. 
Identifiers:  Fossil  fuel  plant,  Comparison. 

An  attempt  is  made  to  demonstrate  that  the 
radioactive  discharges,  even  where  the  nuclear 
facility  is  discharging  at  the  maximum  allowable 
limit,  do  not  pollute.  Within  a  wider  definition  of 
pollution,  nuclear  facilities  do  produce  some  pollu- 
tion as  a  result  of  being  large  industrial  plants.  This 
pollution  is  limited  in  extent  and  is  more  correctly 
associated  with  real  estate  development  and  thus 
land  usage.  Ecological  studies  for  any  nuclear  pro- 
ject must,  therefore,  be  concerned  primarily  with 
siting  and  the  optimisation  of  plant  lay-out  in  order 
to  minimise  disturbance  of  the  environment. 
Further,  it  is  true  that  by  capital  expenditure  the 
discharged  activity  could  be  reduced  to  almost  any 
required  limit.  Such  reductions  might  be  made 
through  response  to  the  comment  of  pressure 
groups  motivated  by  non-technical  considerations 
or  they  could  be  the  result  of  a  comprehensive 
cost-benefit  analysis.  (Houser-ORNL) 
W72-06316 


HEALTH  AND  SAFETY  LABORATORY  FAL- 
LOUT PROGRAM  QUARTERLY  SUMMARY 
REPORT,  SEPTEMBER  1-DECEMBER  1971, 

New  York  Operations  Office  (AEC),  N.Y.  Health 
and  Safety  Lab. 
Edward  P.  Hardy,  Jr. 

Available  from  the  National  Technical  Informa- 
tion Service  as  HASL-246  and  HASL-246  Appen- 
dix. Jan  1,  1972.  585  p. 

Descriptors:  'Nuclear  energy,  'Radioactivity, 
♦Fallout,  'Data  collections.  Data  processing, 
•Data  transmission.  Monitoring,  Sampling 
hydrologic  aspects,  Air  pollution.  Water  pollution, 
Water  pollution  sources,  Food  chain.  Population, 
Strontium,  Lead,  Carbon. 

Identifiers:  Concentration,  Elements  and 
Isotopes. 

Current  data  are  presented  from  the  HASL  Fallout 
Program,  the  Radiological  Physics  and  Chemistry 


Divisions  at  Argon ne  National  Laboratory,  the  Air 
Resources  Laboratories  of  the  National  Oceanic 
and  Atmospheric  Administration,  and  the 
EURATOM  Joint  Nuclear  Research  Centre  at  Is- 
pra,  Italy.  Interpretive  reports  and  notes  cover  the 
following  topics:  airborne  PU-239  at  Rocky  Flats, 
C- 14  in  the  stratosphere,  a  high- volume  air  ejector 
sampler,  stable  lead  in  New  York  City  diet,  Sr-90 
in  diet,  and  quality  control  analyses  at  HASL. 
Tabulations  of  radionuclide  levels  in  fallout,  sur- 
face air,  milk,  and  tap  water  are  included.  A 
bibliography  of  recent  publications  related  to 
radionuclide  studies,  is  also  presented.  An  Appen- 
dage gives  monthly  fallout  deposition  collection 
data  for  many  radioisotopes  for  a  period  covering 
the  past  several  years.  (Houser-ORNL) 
W72-06317 


SAFETY  AND  ENVIRONMENTAL  ASPECTS  OF 
NUCLEAR  SAFETY, 

Australian  Atomic  Energy  Commission,  Coogee. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-06318 


STUDIES  ON  THE  RADIOACTIVE  CON- 
TAMINATION OF  THE  SEA, 

Comitate  Nazionale  per  l'Energia  Nucleare.  La 
Spezia  (Italy). 
M.  Bernhard. 

Available  from  the  National  Technical  Informa- 
tion Service  as  EUR-4701,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Annua)  Report  1970.  84  p. 

Descriptors:  'Measure,  'Radioactivity, 

•Radioisotopes,  'Effluent,  'Waste  disposal, 
•Water  pollution,  'Water  pollution  sources, 
Nuclear  powerplants.  Fuels,  Food  chains, 
Oceans,  Seas,  Hydrology,  Dispersion,  Mixing. 
Identifiers:  Fuel  Reprocessing  Plant,  Gulf  of 
Taranto,  Ligurian  Sea. 

The  seventh  Annual  Report  of  the  CNEN- 
Euratom  Contract  of  Association  is  presented. 
The  programme  laid  down  in  this  contract  calls  for 
studies  of  the  factors  which  influence  the  distribu- 
tion of  radioisotopes  and  stable  isotopes  in  the 
marine  environment.  The  programme  is  divided 
into  two  parts:  (a)  Relevant  environmental  factors 
in  the  Ligurian  Sea  and  in  the  Gulf  of  Taranto, 
where  the  Italian  fuel  processing  plant  will  be  con- 
structed, (b)  The  influence  of  environmental  fac- 
tors on  the  uptake,  accumulation  and  loss  of 
radioisotopes  by  components  of  the  marine  en- 
vironment. The  task  of  carrying  out  this  pro- 
gramme has  been  divided  between  five  groups: 
Chemistry,  Botany,  Zooplankton,  Microbiology 
and  Special  Developments.  Results  obtained  by 
these  groups  in  1970  are  given.  The  foregoing  stu- 
dies should  be  seen  in  the  light  of  a  necessity  to 
keep  good  public  relations  between  the  laboratory 
and  local  authorities  as  well  as  to  ensure  good 
public  health  relationships.  (Houser-ORNL) 
W72-06319 


BD3LIOGRAPHY  ON  HYDROLOGICAL  CON- 
SIDERATIONS IN  (1)  WATER  RESOURCES 
FOR  AGRICULTURE  (2)  GROUND  DISPOSAL 
OF  RADIOACTIVE  WASTES. 

Bhabha  Atomic  Research  Center.  Atomic  Energy 
Commission,  Bombay  (India). 

Available  from  the  National  Technical  Informa- 
tion Service  as  BARC-573,  $6.00  in  paper  copy, 
$0.95  in  microfiche.  B.A.R.C.  573,  1971.  373  p. 

Descriptors:  'Bibliographies,  'Publications,  'Ab- 
stracts, Nuclear  wastes,  'Hydrology, 
•Radioisotopes,  'Groundwater,  'Waste  disposal. 
Nuclear  wastes,  Sediment  transport.  Soil  proper- 
ties. Soil  contamination,  Soil  water  movement. 
Groundwater  recharge. 

Identifiers:  India,  Nuclear  Science  Abstracts, 
Subject 

This  bibliography  contains  1465  references  to  the 
literature  published  up  to  January  1971.  The  main 


bibliographic  source  was  Nuclear  Science  , 
stracts  but  other  scientific  journals  dealing  v 
hydrology,    flow    through    porous    media, 
physics  etc.  were  consulted  and  abstracted.  In 
dition    to    the    materials    identified    in    Nucl 
Science   Abstracts   from    1960  to  January   K 
earlier  works  from  various  text  books  and  so 
tific    reports    have    also    been    included, 
references   are   presented   by  subject.   (Hou 
ORNL) 
W72-06321 


SECTION  H.  WATER,  GROSS  RADIOACT! 
TY  IN  SURFACE  WATERS  OF  THE  UNTI 
STATES,  JUNE  1971. 

Environmental  Protection  Agency,  Washingl 
DC.  Office  of  Water  Programs. 

Radiation  Data  and  Reports,  Vol.  13,  No.  2,  p 
81,  Feb.  1972. 1  tab,  2ref. 

Descriptors:  'Monitoring,  'Radioactivity,  *N 
surement,  'Sampling,  'Data  collections.  Ana 
cal  techniques,  Water  pollution.  Water  pollu 
sources.  Public  health.  United  States. 
Identifiers:  Population  exposure,  Concentrat 
Site  surveillance. 

Data  from  a  surveillance  program  is  repo 
which  consist  of  concentrations  of  van 
radionuclides  in  water.  The  gross  alpha  and  1 
results  are  tabulated  for  samples  collected  frot 
U.S.  rivers  during  June  1971. 
W72-06322 


ENVIRONMENTAL  RADIATION,         TA 

PRESENT,  AND  FUTURE, 

Argonne  National  Lab.,  111. 

Philip  F.  Gustafson. 

IEEE.  Transactions  on  Nuclear  Science,  Vol 

No.  1,  p  104-106.  Feb.  1972.  2  fig,  1  tab. 

Descriptors:  'Radioactivity,  'Environment,  * 
lout,  'Effluents.  'Ecology,  'Biology,  'Aq« 
life,  'Food  chain,  Nuclear  explosions,  Te»l 
Plankton,  Plants,  Water  pollution,  Water  pollu 
sources,  Population,  Public  health. 
Identifiers:  Concentration,  Nuclear  weap 
Therapy,  X-ray. 

Radiation  has  been  part  of  the  natural  environs 
since  the  beginning  of  time.  Mankind  has  evo 
in  the  presence  of  varying  degrees  of  radial 
both  external  and  internal.  Indeed,  radiation 
have  been  a  significant  factor  in  biological  ev 
tion  since  the  emergence  of  primitive  life  fc 
some  two  billion  years  ago.  Environmental  ra 
tion  may  be  appropriately  divided  into  two  das 
external  and  internal.  The  former,  as  the  term 
plies,  comes  from  sources  external  to  the  systi 
man  in  the  usual  case;  whereas  internal  radis 
arises  from  radionuclides  present  within  the  b 
At  present,  as  in  the  past,  the  bulk  of  environi 
tal  radiation  comes  from  natural  sources,  coi 
radiation,  and  natural  radioactivity.  The  noi 
dose  to  man  from  natural  sources  ranges  1 
about  60  to  250  mrads/yr.  Fallout  from  wea| 
testing  has  provided  as  much  as  20  to  25  mrad 
during  the  early  to  mid-1960's.  At  present,  met 
uses  provide  20  to  100  mrads/yr  to  the  averag 
dividual  in  the  U.S.  Radiation  to  the  general  p 
lation  from  nuclear  power  is  insignifican 
present.  With  the  trend  toward  improved  techr 
gy  in  the  control  and  containment  of  radioacti 
from  nuclear  facilities,  future  levels  should  no 
ceed  those  observed  from  fallout.  Improvem 
in  radiological  procedures  should  mater 
reduce  unnecessary  exposure.  (Houser-ORNL 
W72-06324 


RADIOACTIVE     WASTE     MANAGEMENT 
RELATION  TO  THE  ENVIRONMENT, 

Allied  Chemical  Corp.,  Idaho  Falls,  Idaho. 
Cyril  M.  Slansky. 

Available  from  the  National  Technical  Infa 
tion  Service  as  CONF  711113-2,  $3.00  in  p 
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iy,  $0.95  in  microfiche.  September  10,  1971.  12 
i  tab,  append. 

scriptors:  'Nuclear  powerplants,  'Fuels, 
ater  pollution,  'Water  pollution  sources, 
idioactivity,  'Atmosphere,  'Fallout,  Radioac- 
ty  effects.  Environmental  effects,  Ecology, 
lsystems,  Aquatic  environment,  Food  chains, 
h  of  pollutants.  Waste  water  disposal.  Water 
ility  Act,  Regulation. 

ntifiers:  Critical  Nuclide  Pathway,  Concentra- 
i,  Reconcentration,  Maximum  permissible  con- 
tra tion. 

lioactive  waste  which  is  released  to  the  en- 
mment  is  the  only  kind  of  waste  discussed;  all 
er  waste  is  stored.  The  relation  of  waste  to  en- 
mment  implies  pollution  of  the  environment; 
ution  in  the  form  of  contaminants  in  the  air  we 
a  the .  in  the  water  we  drink,  or  the  soil  we  till  or 
I.  In  addition,  environment  includes  ecological 
terns  -  wild  life,  domestic  animals,  fish  and 
ine  life;  that  is  any  living  matter  which  is  used 
ood  by  man  or  is  a  link  in  man's  food  chain. 
:  waste  comes  under  the  waste  management 
osophy  termed  'Dilute  and  Disperse'.  A  prin- 
d  concern  is  the  effect  of  waste  from  the 
eration  of  nuclear  power  which  amounts  to 
ut  99%  of  all  radioactive  wastes  released  to  the 
ironment.  In  a  quick  survey  of  the  remaining 
of  released  radioactive  waste,  one  will  find 
I  the  impact  upon  the  environment  is  negligible. 
;opes  in  medicine,  waste  from  research  and 
elopment  operations,  and  wastes  from  ore  min- 
milling,  and  refining  do  not  seriously  affect 
environment  although  they  can  pose  local 
lth  problems  if  released  to  the  biosphere  in  suf- 
ent  concentrations  and  quantities.  (Houser- 
NL) 
2-06325 


DIOACTIVITY  SURVEY  DATA  IN  JAPAN. 

ional  Inst,  of  Radiological  Sciences,  Chiba 
ran). 

lilable  from  the  National  Technical  Informa- 
i  Service  as  NIRS-RSD-31,  $3.00  in  paper 
y,  $0.95  in  microfiche.  May  1971.  18  p. 

icriptors:  'Measurement,  'Radioactivity, 
idioisotopes,  'Cesium,  'Strontium,  'Japan, 
ter,  Water  pollution,  Water  pollution  sources, 
teorology,  Diet,  Foods,  Metabolism,  Fish, 
ter  sources. 

ntifiers:  Concentration,  Vegetables,  Potable 
i  water. 

a  is  reported  from  a  survey  for  radioactivity  in 
an.  The  data  concerns  concentrations  of  stron- 
n-90  and  cesium-137  in  meterological,  dietary, 
er,  and  fish  samples  taken  primarily  in  1970 
the  early  part  of  1971  with  accumulated  data 
irior  years.  (Houser-ORNL) 
2-06326 


E  SIGNIFICANCE  OF  TRITIUM   RELEASE 
THE  ENVIRONMENT, 

ifornia  Univ.,  Livermore.  Lawrence  Radiation 
i. 

n  J.  Koranda,  L.  R  Anspaugh,  and  J.  R. 
run. 

iE  Transactions  on  Nuclear  Science,  Vol.  19, 
1 ,  p  27-39,  Feb.  1972.  8  fig,  4  tab,  26  ref. 

'Criptors:  'Radioactivity,  'Radioactivity  ef- 
s,  'Tritium,  'Fallout,  'Hydrogen,  'Environ- 
Ual  effects,  Ecology,  Food  chain.  Population, 
'lie  health,  Radioecology,  Water  vapor, 
iporation,  Transpiration,  Milk,  Evapotrans- 
ition,  Hydrologic  cycle,  Transfer,  Absorption, 
ntifiers:  Vapor  exchange,  Animal  feed,  Graz- 


ium  releases  to  the  environment,  even  those  of 
hort-lived  nature,  have  some  ecological  and 
logical  consequence,  when  evaluated  in  terms 
mman  food  chain  effects.  Rapid  uptake  and  in- 


corporation of  tritium  occurs  in  vegetation,  either 
from  vapor  or  liquid  exposures,  but  because  of  the 
high  rate  of  water  utilization  by  plants,  the  ab- 
sorbed tritium  is  rapidly  lost  by  transpiration.  In  a 
closely-coupled  agricultural  environment,  tritium 
is  transferred  to  grazing  animals  and  to  milk  within 
the  short  time  the  tritium  pulse  is  in  the  ecological 
system.  On  one  hand,  rapid  uptake  and  incorpora- 
tion of  tritium  are  offset  by  rapid  losses  and  dilu- 
tion in  the  ecological  water  compartments  of  the 
environment.  The  initial  contact  of  the  tritium  in 
the  environment,  from  the  standpoint  of  human 
food  chains,  is  the  vegetation.  Using  proper  up- 
take characterization  the  transfer  of  tritium  to  man 
may  be  accurately  estimated  with  certain  other 
known  parameters.  (Houser-ORNL) 
W72-06327 


TECHNIQUES  FOR  MONITORING  AND  ANAL- 
YSIS OF  ENVIRONMENTAL  TRITIUM, 

Environmental   Protection   Agency,   Las   Vegas, 
Nev.  Western  Environmental  Research  Lab. 
For  primary  bibliographic  entry  see  Field  05A. 
W72-06328 


MODELING  OF  ENVIRONMENTAL 

PATHWAYS  AND  RADIATION  DOSES  FROM 
NUCLEAR  FACILITIES, 

Battelle-Northwest,     Richland,     Wash.     Pacific 
Northwest  Lab. 
J.  K.  Soldat. 

Available  from  the  National  Technical  Informa- 
tion Service  as  BNWL-SA-3939,  $3.00  in  paper 
copy,  $0.95  in  microfiche.  October  1971 .  33  p. 

Descriptors:  'Nuclear  powerplants,  'Radioactivi- 
ty, 'Effluents,  'Aquatic  environment,  'Path  of 
pollutants,  'Sources  of  pollution,  'Water  pollu- 
tion, Food  chains,  Population,  Computer  model, 
Mathematical  models. 

Identifiers:  Dose  measurement,  External  measure- 
ment, Dosimetry,  Standard  man. 

Proper  evaluation  of  radiation  dose  to  people  from 
nuclear  facilities  requires  the  summation  of  con- 
tributions from  all  facilities,  nuclides,  exposure 
pathways  of  consequence.  The  relative  im- 
portance of  a  particular  pathway  or  source  cannot 
always  be  judged  without  calculation  of  the  incre- 
mental dose  and  the  total  dose.  A  computer  model 
was  developed  which  calculates  total  annual  radia- 
tion doses  and  50-year  dose  commitments  to 
several  categories  of  persons  at  population  centers 
and  combines  these  calculated  doses  into  in- 
tegrated (man-rem)  annual  and  50-year  doses  for 
large  populations.  The  dose  model  was  designed  as 
one  portion  of  an  overall  computer  program 
developed  to  delineate  the  nuclear  faculties  ex- 
pected in  the  year  2000,  the  radionuclides  released 
to  air  and  water,  their  diffusion,  dispersion,  and 
reconcentration  in  the  environment,  and  the 
resulting  radiation  doses  to  people.  (Houser- 
ORNL) 
W72-06330 


EVALUATION  OF  TRITIUM  IN  GROUND  AND 
SURFACE  WATERS  OF  THE  WESTERN 
UNITED  STATES,  APRIL  1968-DECEMBER 
1969, 

Environmental   Protection   Agency,    Las   Vegas, 
Nev.  Western  Environmental  Lab. 
James  W.  Mullins,  and  John  L.  Stein. 
Radiation  Data  and  Reports,  Vol.  13,  No.  2,  Feb. 
1972,  p  59-67.  3  fig,  I  tab,  9  ref. 

Descriptors:  'Surveys,  'Measurement,  'Radioac- 
tivity, 'Tritium,  'Data  collections,  'Surface 
waters,  'Groundwater,  United  States,  Geographi- 
cal regions.  Analytical  techniques.  Water  pollu- 
tion. Water  pollution  sources. 
Identifiers:  Concentration,  Variations,  Latitude 
effects,  Altitude  effects. 

In  order  to  establish  a  baseline  for  environmental 
tritium  so  that  any  future  deviations  could  be  eval- 
uated, a  study  was  conducted  to  measure  current 


levels  of  tritium  in  ground  and  surface  waters  of 
the  Western  United  States.  Data  are  reported  for 
tritium  concentrations  in  surface  and  ground 
waters  during  April  1968-December  1969  in  the 
Western  United  States  including  Alaska  and 
Hawaii.  Samples  were  collected  by  State  public 
health  agencies  and  mailed  to  the  Western  En- 
vironmental Research  Laboratory  where  they 
were  analysed  by  liquid  scintillation  techniques. 
The  concentration  of  tritium  was  nondetectable  in 
most  ground  water  samples,  while  other  samples 
contained  as  much  as  2.6  nCi/liter.  Surface  water 
samples  ranged  from  nondetectable  to  3.8 
nCi/liter.  Possible  reasons  for  the  range  of  results, 
such  as  altitude  and  latitude  effects ,  are  discussed. 
Details  for  the  various  sampling  stations  are  given. 
(Houser-ORNL) 
W72-06331 


THE  ENVTRONMENTAL  MONITORING  PRO- 
GRAMME AT  THE  A.A.E.C.  RESEARCH 
ESTABLISHMENT,  LUCAS  HEIGHTS, 

Australian  Atomic  Energy  Commission,  Sydney. 
G.  M.  Watson. 

Available  from  the  National  Technical  Informa- 
tion Service  as  A/CONF  49/P/800,  $3.00  in  paper 
copy,  $0.95  in  microfiche.  Prepared  for  the  4th 
United  Nations  International  Conference  on  the 
Peaceful  Uses  of  Atomic  Energy,  Geneva,  Swit- 
zerland, Sept.  6-16,  1971.  May  1971.  20  p,  2  fig,  5 
tab. 

Descriptors:  'Nuclear  powerplants,  'Effluents, 
'Regulation,  'Environment,  'Aquatic  life, 
'Oysters,  Food  chains.  Population,  Water  pollu- 
tion, Water  pollution  sources,  Tritium,  Air  pollu- 
tion, Path  of  pollutants. 

Identifiers:  Concentration,  Reconcentration, 
Codes  and  standards. 

The  evolution  of  effluent  discharge  formulae,  and 
the  associated  environmental  monitoring,  at  the 
Australian  Atomic  Energy  Commission's 
Research  Establishment  near  Sydney,  over  the 
past  ten  years  is  described.  Its  major  research 
facility  is  a  10  MW  (th)  heavy  water  moderated 
and  cooled  materials  testing  reactor,  which  is  also 
used  for  extensive  radioisotope  production.  Possi- 
ble sources  of  environmental  contamination  are  at- 
mospheric, from  isotope  production  facilities  and 
reactor  tritium,  estuarine  from  the  discharge  of 
low-level  liquid  effluent  to  a  tidal  stream,  and 
leaching  from  a  burial  ground  for  low-level  solid 
wastes.  Discharge  authorizations  derive  from  criti- 
cal group  studies,  with  oyster  consumption  the 
most  significant  pathway.  (Houser-ORNL) 
W72-06333 


PRINCIPLES  AND  PRACTICES  IN  THE 
DISPOSAL  OF  RADIOACTIVE  WASTES  TO 
FRESH  WATERS, 

Allied  Chemical  Corp.,  Idaho  Falls,  Idaho. 
Cyril  M.  Slansky. 

Available  from  the  National  Technical  Informa- 
tion Service  as  CONF  711113-4,  $3.00  in  paper 
copy,  $0.95  in  microfiche.  From  Regional  Training 
Course  in  Radioactive  Waste  Management  Con- 
ference, Tokyo,  Japan,  Nov.  4,  1971.  October  1, 
1971.  14p. 

Descriptors:  'Nuclear  powerplants,  'Fuels, 
'Nuclear  energy,  'Nuclear  wastes,  'Radiation, 
'Radioisotopes,  'Radioactive  waste  disposal, 
•Water  pollution.  Water  pollution  sources, 
Release,  Effluents,  Environment,  Environmental 
effects,  Population,  Food  chains,  Hydrology, 
Regulation. 

Identifiers:  Radiation  exposure,  Critical  nuclide. 
Critical  pathway. 

The  growing  demand  to  further  reduce  the  recom- 
mended dose  of  radiation  to  the  public  will  put  ad- 
ditional pressure  on  waste  management  practices. 
The  principles  for  releasing  radionuclides  to  fresh 
water  will  remain  the  same;  the  public  can  be  pro- 
tected by  the  application  of  the  critical  nuclide, 
critical  pathway,  critical  population  group  con- 
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cept.  These  procedures  will  be  important  as  the 
nuclear  industry  expands  as  well  as  to  meet  the 
more  stringent  dose  limits.  The  features  of  fresh 
surface  water,  the  assessment  of  risk  to  man,  and 
discharge  practices  which  are  important  in  a 
satisfactory  waste  management  program  are 
discussed.  Included  is  a  discussion  of  the 
hydrological  cycle,  ecology  and  water,  transport 
of  radionuclides  in  the  aquatic  system,  the  critical 
pathway  concept,  dose  limits,  safe  release  limits, 
assessing  discharges,  and  waste  management  pol- 
icy. (Houser-ORNL) 
W72-06335 

EXPERIENCE  DEVELOPED  IN  MONITORING 
AND  CONTROL  OF  RADIATION  DO  THE 
U.A.R., 

Atomic  Energy  Establishment,  Cairo  (Egypt). 
K.  A.  Mahmound,  S.  M.  Morsy,  I.  R.  Hanna,  M.  B. 
Hafez,  and  N.  A.  Gomaa. 

Available  from  the  National  Technical  Informa- 
tion Service  as  A/CONF  .49/P/142,  $3.00  in  paper 
copy,  $0.95  in  microfiche.  Prepared  for  the  4th 
United  Nations  International  Conference  on  the 
Peaceful  Uses  of  Atomic  Energy,  Geneva,  Swit- 
zerland, Sept.  6-16,  1971.  May  1971.  17  p. 

Descriptors:  'Radioactivity,  *Radioisotopes,  •En- 
vironment, *Air  environment,  'Aquatic  environ- 
ment, 'Nuclear  energy,  Nuclear  powerplants, 
Safety,  Nuclear  physics,  Public  health,  Toxicity, 
Regulation,  Standards,  Water  pollution,  Monitor- 
ing. 

Identifiers:  Concentration,  Codes  and  standards, 
United  Arab  Republic. 

Efforts  of  the  Radiation  Protection  Department  to 
monitor  and  to  control  radiation  levels  and  to 
develop  experience  in  relevant  problems  are  re- 
ported. Apart  from  routine  operations  involving 
the  use  of  well  known  practices  in  health  physics, 
medical  control,  and  radioactive  waste  manage- 
ment, further  experiences  were  gained  in  neutron 
monitoring,  gamma  monitoring,  calibration  of 
neutron  sources  and  gamma  sources,  plutonium 
monitoring  and  gross  alpha-monitoring,  environ- 
mental survey  of  radionuclides,  kinetic  studies  of 
radionuclides  in  human  organs,  effect  of  radiation 
exposure  on  man,  radio-protective  effects  of  cer- 
tain drugs  and  finally  in-vitro  studies  of  certain 
chelates.  (Houser-ORNL) 
W72-06336 


U.K.  EXPERIENCE  OF  RADIOACTIVE  WASTE 
RELEASE  TO  THE  ENVIRONMENT  AND  EX- 
PECTED WASTE  MANAGEMENT  IN  FUEL  CY- 
CLES IN  THE  1980S, 

Ministry  of  Agriculture,  Fisheries  and  Food, 
Lowestoft  (England).  Fisheries  Radiobiological 
Lab. 

A.  Preston,  E.  A.  Birse,  N.  T.  Mitchell,  H.  J. 
Dunster,  and  F.  J.  Woodman. 

Available  from  the  National  Technical  Informa- 
tion Service  as  A/CONF.  49/p/512,  $3.00  in  paper 
copy,  $0.95  in  microfiche.  Prepared  for  the  4th  In- 
ternational Conference  on  the  Peaceful  Uses  of 
Atomic  Energy,  Geneva,  Switzerland,  Sept.  6, 
1971.  12  p,  lfig,25ref. 

Descriptors:  'Nuclear  powerplants,  'Radioactivi- 
ty, 'Radioactivity  effects,  'Radioisotopes,  'Regu- 
lation, 'Waste  water  (Pollution),  Waste  water 
treatment.  Waste  water  disposal.  Population, 
Sources  of  pollution.  Path  of  pollutants,  Seawater, 
Rivers. 

Identifiers:  United  Kingdom,  Critical 

radionuclides,  Critical  groups,  Thames  River, 
Irish  Sea. 

The  method  used  in  the  UK  for  the  assessment 
and  control  of  public  radiation  exposure  from 
waste  disposal  is  based  on  the  system  known  as 
the  critical  path  approach.  The  basis  of  this  ap- 
proach, when  applied  to  the  evaluation  of  a 
proposed  discharge,  is  that  of  quantifying  the 
pathways  by  which  radioactivity  can  return  to 
man.  In  practice  one  or  two  will  prove  to  be  so 


limiting  that  if  the  radiation  exposure  resulting 
from  it,  or  them,  is  kept  within  International  Com- 
mission on  Radiological  Protection  (ICRP)-recom- 
mended  dose  limits,  then  exposure  by  all  other 
pathways  will  be  minor  in  character.  The  critical 
path  approach  to  UK  situations  has  been  applied 
extensively  to  large  and  small  disposals  of  waste 
and  has  proved  to  be  a  sound  approach,  ensuring 
compliance  with  the  ICRP-recommended  dose 
limits  and  thus  with  the  first  objective  of  UK  pol- 
icy. The  numbers  of  people  subject  to  radiation  ex- 
posure from  controlled  waste  disposal  are  small, 
and  limitations  of  discharges  are  therefore  based 
on  somatic  considerations.  In  the  case  of  the 
Thames  River  a  large  proportion  of  the  population 
of  Greater  London  —  perhaps  6  million  people  — 
consume  drinking  water  drawn  from  the  river,  and 
thus  discharges  from  establishments  such  as  Har- 
well are  additionally  limited  by  consideration  of 
genetic  dose.  In  all  other  disposals,  discharges 
limited  on  somatic  considerations  will  not  produce 
a  significant  genetic  dose  when  averaged  over  the 
population  of  the  whole  country.  (Houser-ORNL) 
W72-06339 


COMPARTMENT  MODELS  AND  RESERVOH* 
THEORY, 

Uppsala  Univ.  (Sweden).  Dept.  of  Physical  Geog- 
raphy. 

Erik  Eriksson. 

In:  Annual  Review  of  Ecology  and  Systematics, 
Volume  2;  Annual  Reviews  Inc.;  Palo  Alto, 
California.  R.  F.  Johnston,  Editor,  1971 ,  p  67-84.  7 
fig,  16ref. 

Descriptors:  'Radioisotopes,  'Tracers,  'Tritium, 
•Mathematical  models,  Path  of  pollutants,  Time 
series  analysis,  Stochastic  processes.  Time  lag, 
Distribution  patterns,  Runoff,  River  basins, 
Precipitation  (Atmospheric),  Flow  rates,  Systems 
analysis,  Fallout,  Mathematical  studies.  Model 
studies. 
Identifiers:  •Ottawa  basin. 

The  compartmental  model  for  tracer  flow  is 
generalized  by  expressing  the  flux  in  terms  of  a 
distribution  of  transit  times.  The  distribution  in  the 
Ottawa  basin  has  been  deduced  from  data  on  triti- 
um in  precipitation  and  runoff.  The  damping  effect 
on  fluctuations  in  the  concentration  of  inflowing 
tracer  is  obtained  for  well-mixed  reservoirs  con- 
nected in  series  and  in  parallel.  Extensions  of  the 
theory  are  discussed,  including  pressure  rather 
than  mass  perturbations,  data  obtained  at  regular 
time  intervals,  stochastic  processes,  and  nonsta- 
tionary  flow.  (Bopp-ORNL) 
W72-06341 


PRODUCTION  OF  TRITIUM  BY  NUCLEAR 
WEAPONS, 

California  Univ.,  Livermore.  Lawrence  Radiation 
Lab. 

John  A.  Miskel. 

Available  from  the  National  Technical  Informa- 
tion Service  as  UCRL-73270,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  June  30,  1971.  12  p. 

Descriptors:  *Tritium,  •Nuclear  explosions,  •At- 
mospheric physics,  •Radioactivity  techniques. 
Nuclear  wastes,  Tracers,  Fallout,  Time  lag.  Path 
of  pollutants,  Air  pollution.  Underground,  Water 
pollution  sources. 

Tritium  in  the  atmosphere  totals  about  4500 
megacuries,  about  45  times  the  component  from 
natural  processes.  In  the  absence  of  further  at- 
mospheric testing  of  thermonuclear  weapons, 
return  to  within  10%  of  the  natural  level  will 
require  about  100  years.  Underground  testing  of 
thermonuclear  weapons  does  not  contribute  sig- 
nificantly compared  to  natural  processes.  About 
99%  of  the  tritium  from  underground  tests  is 
trapped  as  tritiated  water  in  the  ground;  and  of  the 
remainder  present  as  HT,  only  a  small  fraction  is 
released  to  the  atmosphere.  (Bopp-ORNL) 
W72-06344 


ECOLOGICAL  SCIENCES  DIVISION  ANNl 
PROGRESS  REPORT.   PERIOD  ENDING  S 
TEMBER  30,  1971. 
Oak  Ridge  National  Lab.,  Tenn. 

Available  from  the  National  Technical  Infor 
tion  Service  as  ORNL-4759,  $3.00  in  paper  a 
$0.95  in  microfiche.  Publication  No.  430.  1 27  p. 

Descriptors:  •  Environmental  effects,  'Radii 
tivity  effects,  'Radioisotopes,  'Absorpt 
Systems  analysis.  Path  of  pollutants,  Triti 
Nuclear  wastes,  Food  chains,  Ecosystt 
Radioecology,  Forests,  Thermal  pollution, 
contamination.  Soil-water-plant  relationships, 
site  investigations.  Soil  microorganisms,  C 
puter  models. 
Identifiers:  Plutonium,  Cesium  radioisotopes. 

Studies  of  radionuclide  cycling  were:  uptaki 
Cs-137,  Co-60,  and  Pu  by  plants;  transfer  ol 
from  root  to  soil;  food-chain  dynamics 
arthropods,  small  mammals,  and  earthwon 
and  effects  of  microbiota  and  soil  fauna  on  the 
trance  of  atmospheric  pollutants  into  ecosysK 
Studies  of  radiation  effects  included  fescue, 
flower  plants,  mice,  crickets,  and  grasshopf 
Systems  analysis  included:  a  generalized  com) 
mental,  computer  model  for  the  radionui 
pathway  through  food  chains;  a  two-compartm 
three-parameter  model  for  absorption  and  re 
tion  by  animals;  and  nonradionuchde-pollutani 
plications.  Certain  topics  were  not  formally 
ported  since  personnel  were  diverted  to  nuc 
powerplant  environmental  statements:  aqi 
ecosystems  (radionuclide  cycling,  radiation 
fects,  and  thermal  effects)  and  ecological  sciei 
information  center.  (Bopp-ORNL) 
W72-06345 


RADIOECOLOGICAL  STUDY  OF  THE  H 
BOLDT  BAY  MARINE  ENVIRONMENT, 

California  Univ.,  Livermore.  Lawrence  Radii 

Lab. 

Robert  E.  Heft,  Florence  L.  Harrison,  and  Wil 

A.  Phillips. 

Available  from  the  National  Technical  Infoi 

tion  Service  as  UCRL-73168,  $3.00  in  paper  c 

$0.95  in  microfiche.  August  31,  1971.  15  p. 

Descriptors:  'Nuclear  wastes,  'Estuarine  envi 
ment,  'Mathematical  models,  Radioecol 
Biomass,  California,  Nuclear  powerpfc 
Hydrogen  ion  concentration,  Salinity,  Ten»| 
ture,  Stable  isotopes.  Neutron  activation  anal 
Radioisotopes,  Sampling,  Systems  anal 
Forecasting,  Water  pollution  sources.  Water 
lution  effects,  Path  of  pollutants.  Computer 
grams,  Tritium. 

Identifiers:  Humboldt  Bay  (Calif).  Radiom* 
transport.  Radionuclide  uptake. 

Transport  in  the  environment  of  nuclear-po 
reactor  wastes  is  being  studied  at  Humboldt 
California  with  the  eventual  goal  of  develop! 
predictive  model.  Modelling  studies  include  so 
description  (sampling  wastes),  interpool  tram 
(A  CDC  7600  computer  program  is  I 
debugged),  and  interpool  exchange  (moyei 
through  ecosystem  compartments).  Experim1 
methods  include:  stable  elements  by  neutroi 
tivation;  compartmental  uptake  of  gamma  emi 
radionuclides  and  tritium  as  a  function  of 
salinity,  and  temperature;  and  biomass  a 
(Bopp-ORNL) 
W72-06346 


RECENT   TECHNIQUES   IN   TRITIUM   M< 
TORING  BY  PROPORTIONAL  COUNTERS 

California  Univ.,  Livermore.  Lawrence  Radi 

Lab. 

For  primary  bibliographic  entry  see  Field  05A 

W72-06348 


PEACEFUL  NUCLEAR  EXPLOSIONS, 

Gulf  General  Atomic  Inc.,  San  Diego.  Calif. 
For  primary  bibliographic  entry  see  Field  08H 
W72-06351 
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APID  METHODS  FOR   MEASUREMENT  OF 
ADIOACTIVTTY  IN  THE  ENVIRONMENT, 

itemational    Atomic    Energy    Agency,    Vienna 

Austria).    Div.    of   Health,    Safety   and    Waste 

(anagement. 

or  primary  bibliographic  entry  see  Field  05  A. 

r72-06353 


COLOGICAL  ASPECTS  OF  PLUTONIUM  DIS- 
EMINATION    IN    TERRESTRIAL    ENVIRON- 

[ENTS, 

alifomia  Univ.,  Los  Angeles.  Lab.  of  Nuclear 

iedicine  and  Radiation  Biology. 

.  M.  Romney,  and  J.  J.  Davis. 

vailable  from  the  National  Technical  Informa- 

jn  Service  as  UCLA-12-848,  $3.00  in  paper  copy, 

1.95  in  microfiche.  1971.  17  p,  47  ref. 

escriptors:  'Fallout,  'Food  chains,  'Radioactivi- 
effects,  'Ecosystems,  Arid  lands.  Soil-water- 
ant  relationships,  Nevada,  Terrestrial  habitats, 
'ildlife  habitats,  Food  and  cover  crops, 
igestion,  Path  of  pollutants,  Air  pollution,  Soil 
>n  lamina  lion,  Soil  surfaces.  Vegetation 
growth,  Dusts,  Hazards,  Public  health,  On-site 
instigations, 
lentifiers:  Plutonium. 

ior  data  is  reviewed  which  is  pertinent  to  the  (ti- 
:)  program.  After  several  years  from  deposition 
fallout  downwind  from  the  testing  site  of 
iclear  detonations,  small  mammals  continue  to 
gest  Sr-90,  Cs-137,  and  Ce-144  although  uptake 
i  inhalation  has  greatly  decreased.  The  rate  of  Pu 
ovement  into  soil  and  plant  roots  is  relatively 
aw  and  may  depend  on  weathering  processes  and 
icrobial  activity.  Selective  concentration  of  Pu  in 
od  crops  in  parts  other  than  the  roots  has  not 
:en  shown.  There  is  need  to  determine  whether 
i  in  plant  tissue  is  more  available  than  other 
rms  ingested  by  animals.  An  application  of  such 
udies  is  the  estimation  of  the  potential  hazard 
om  a  nuclear  accident,  since  decontamination 
eans  suitable  for  agricultural  land  may  not  be 
onomically  feasible  for  other  types  of 
osystems.  (Bopp-ORNL) 
72-06355 


kVANNAH  RIVER  ECOLOGY  LABORATORY. 
NNUAL  REPORT,  1971. 

eorgia  Univ.,  Athens.  Inst,  of  Ecology. 

>r  primary  bibliographic  entry  see  Field  05C. 

72-06357 


EPORTS  AVAILABLE  IN  THE  ALASKAN  IN- 
JRMATION  PROGRAM. 

evada  Operations  Office  (AEC),  Las  Vegas. 

vailable  from  the  National  Technical  Informa- 
>n  Service  as  NVO-103,  $3.00  in  paper  copy, 
.95  in  microfiche.  July  30,  1971 .  9  p. 

sscriptors:  'Bibliographies,  'Nuclear  explo- 
>ns,  Underground,  Alaska,  Public  health,  En- 
ronmental  effects,  Ecology,  Geology,  Hydrolo- 
,  Meteorology,  Oceanography,  Planning,  Moni- 
ring,  Safety,  On-site  investigations,  Islands, 
irthquakes.  Radioactivity  effects,  Habitats,  Path 
pollutants,  Seismology, 
entifiers:  'Amchitka  Island,  Alaska. 

ie  nuclear  test  program  at  Amchitka  Island, 
laska,  including  safety  measures  to  protect  the 
ivironment,  is  described  in  85  documents  which 
e  available  through  the  National  Technical  Inf  or- 
ation Service  and  at  4  Alaskan  locations.  Doeu- 
ents  are  listed  by  report  number;  and  a  very  brief 
pica!  index  is  provided  which  lists  archaeology, 
ol°gy,  geology,  hydrology,  meteorology, 
iclear  explosions,  oceanography,  operations  and 
ans,  radiation  monitoring,  safety,  seismology, 
id  special  reports.  (Bopp-ORNL) 
72-06359 


MOESSBAUER  EFFECT  ANALYSIS  OF  FE-MN 
NODULES  FROM  VARIOUS  PACIFIC  OCEAN 
LOCATIONS, 

Polish  Academy  of  Sciences,  Krakow.  Inst,  of 
Nuclear  Physics. 

A.  Z.  Hrynkiewicz,  A.  J.  Pustowka,  B.  D. 
Sawicka,  and  J.  A.  Sawicki. 

Available  from  the  National  Technical  Informa- 
tion Service  as  INP-767,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  May  1971.  14  p. 

Descriptors:  'Marine  geology,  'Sediments,  'Iron 
compounds,  'Manganese,  Particle  size,  Granules, 
Aggregates,  Colloids,  Mineralogy,  Physicochemi- 
cal  properties,  Physical  properties,  Pacific  Ocean, 
Geologic  formations,  Analytical  techniques. 
Identifiers:  Moessbauer  effect  analysis. 

An  earlier  study  of  these  important  sediments 
found  that  the  iron  is  probably  in  the  form  of  ferric 
hydroxide  throughout  the  1-6  cm  diameter 
nodules.  The  present  study  supports  this  finding 
and  extends  it  to  various  Pacific  Ocean  locations. 
The  iron  to  manganese  ratio  was  about  1.  The  par- 
ticle size  was  about  100  angstroms.  Iron  content 
and  particle  size  increased  on  going  from  the  cen- 
tral part  of  the  nodules  to  the  surface.  Perhaps  the 
older  part  of  the  nodule  formed  under  different 
conditions  and  the  centrally-located  particles  ag- 
glomerated. (Bopp-ORNL) 
W72-06360 


INTERACTION  BETWEEN  FATTY  ACIDS  AND 
CALCITE  IN  SEA  WATER, 

Rhode  Island  Univ.,  Kingston.  Graduate  School  of 

Oceanography. 

For  primary  bibliographic  entry  see  Field  02K. 

W72-06433 


DISTRD3UTION  AND  CHEMISTRY  OF 
PHOSPHORUS  IN  A  MEXICO  SOIL  AFTER  82 
YEARS  OF  PHOSPHORUS  FERTILIZATION, 

Missouri  Univ.,  Columbia.  Graduate  School. 
C.-W.  Kao. 

M  Sc  Thesis,  August  1971.  98  p,  6  fig,  17  tab,  88 
ref.  OWRR  A-031-MO  (2). 

Descriptors:  'Soil  chemistry,  'Soil  water  move- 
ment, 'Fertilization,  'Phosphates,  'Water  pollu- 
tion sources,  Groundwater,  Phosphorus  com- 
pounds, Fertilizers,  Crops,  Soil  analysis.  Soil  en- 
vironment. Soil  profiles,  Path  of  pollutants,  Mis- 
souri. 
Identifiers:  'Phosphorus  distribution  in  soils. 

The  distribution  of  phosphorus  in  an  unfertilized 
and  fertilized  soil  was  measured.  In  one  case  the 
soil  had  been  fertilized  with  phosphate  for  82  years 
and  in  the  other  case,  the  soil  had  received  no 
added  phosphate  over  the  82-year  period.  Soil 
profile  samples  were  taken  from  plots  of  Sanborn 
Field  at  Columbia,  Mo.  The  soil  is  a  Mexico  silt 
loam,  a  Typic  Albaqualf  with  a  clay  band  in  the  B 
horizon.«This  is  a  nearly  level  prairie-derived  soil 
with  l%-3%  slopes.  The  average  annual  precipita- 
tion at  Columbia  is  about  38  inches.  The 
phosphorus  adsorption  capacities  of  fertilized  and 
unfertilized  soils  were  similar.  These  data  indicate 
that  82  years  of  phosphorus  fertilization  nearly 
doubled  total  phosphate  but  did  not  change  the 
ability  of  the  soil  to  adsorb  additional  phosphate. 
Solubility  studies  showed  that  phosphate  levels  in 
the  soil  solution  were  controlled  by  the  solubility 
of  strengite.  Apparently  those  factors  which  in- 
fluence the  solubility  of  iron  phosphates  control 
the  solubility  and  movement  of  phosphate  in  the 
Mexico  soil.  (Woodard-USGS) 
W72-06451 


BEACH  AND  NEAR-SHORE  WATER  POLLU- 
TION: RINCON  POINT  TO  POINT  MUGU, 
CALIFORNIA, 

Pacific  Missile  Range,  Point  Mugu,  Calif. 
P.  R.  Winters. 

Available  from  the  National  Technical  Informa- 
tion Service  as  AD-731   676,  Price  $3.00  paper 


copy;  $0.95  in  microfiche.  Technical  Publication 
PMR-TP-71-5,  October  19, 1971.  80  p,  9  fig,  83  ref. 

Descriptors:  'Water  pollution  sources,  'Water 
pollution  effects,  'Beaches,  'California,  'Water 
pollution  control,  Industrial  wastes,  Domestic 
wastes,  Thermal  pollution,  Municipal  wastes, 
Ecology,  Coasts. 
Identifiers:  'Ventura  County  (Calif). 

In  terms  of  both  population  and  industrialization, 
the  coastal  zone  of  Ventura  County,  California  is 
one  of  the  fastest  growing  areas  in  the  State,  and 
each  newcomer,  individual  or  industrial,  adds  to 
the  volume  of  waste  material  that  must  be 
disposed  of.  Significantly,  a  large  portion  of  Ven- 
tura County's  wastes  ultimately  pollutes  the  beach 
and  near-shore  waters  between  Rincon  Point  and 
Point  Mugu.  In  this  area,  industrial  waste  and 
water  products  associated  with  human  occupancy 
combined  with  siltation,  natural  oil  seeps,  by- 
products of  agriculture,  and  thermal  and  radiation 
water  contamination  are  critical  problems.  Data 
concerning  these  pollution  vectors  provide  an  il- 
lustration of  the  spatial  interaction  between  man 
and  the  land;  explains  some  ecologic  relationships, 
and  makes  understandable  the  public's  desire  to 
enhance  the  environment.  (Woodard-USGS) 
W72-06471 


AN  INVESTIGATION  OF  OIL  FLUORESCENCE 
AS  A  TECHNIQUE  FOR  THE  REMOTE 
SENSING  OF  OH.  SPILLS, 

Transportation     Systems     Center,     Cambridge, 

Mass. 

For  primary  bibliographic  entry  see  Field  07B. 

W72-06479 


CATTLE  FEEDLOT  POLLUTION, 

For  primary  bibliographic  entry  see  Field  05G. 
W72-06502 


THE    LAKE    MENDOTA    WATERSHED    PRO- 
JECT, 

Wisconsin  Univ.,  Madison. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-06513 


A  PRELIMINARY  ECOLOGICAL  STUDY  OF 
AREAS  TO  BE  IMPOUNDED  IN  THE  SALT 
RIVER  BASIN  OF  KENTUCKY, 

Kentucky  Water  Resources  Inst.,  Lexington. 
For  primary  bibliographic  entry  see  Field  05  A. 
W72-06526 


CHEMISTRY  OF  NITROGEN  AND 

PHOSPHORUS  IN  WATER. 

American  Water  Works  Association,  New  York. 

Water  Quality  Div.;  and  American  Water  Works 

Association,  New  York.  Committee  on  Nutrients 

in  Water. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-06532 


CHEMICAL  OXYGEN  DEMAND  OF  GASEOUS 
AIR  CONTAMINANTS, 

Minnesota  Univ.,  St.  Paul.  Dept.  of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-06547 


ANIMAL  WASTES. 

National  Industrial  Pollution  Control  Council, 
Washington,  D.C. 

For  sale  by  the  Superintendent  of  Documents, 
U.S.  Government  Printing  Office,  Washington, 
D.C.  20402  -  Price  $0.20.  Staff  Report,  February 
1971.  15  p,  1  fig,  2  tab,  9  ref. 

Descriptors:  'Farm  wastes,  'Industrial  wastes, 
Flow  control,  Byproducts,  Waste  storage,  Pollu- 
tion abatement,  Water  pollution  sources. 
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Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5B — Sources  of  Pollution 


Identifiers:  *  Animal  processing  wastes.  Render- 
ing. 

Increased  pollution  from  animal  wastes  is  at- 
tributable to  two  of  the  fundamental  factors  be- 
hind most  pollution  problems  --  population  in- 
crease and  the  adoption  of  more  efficient  produc- 
tion or  processing  methods.  Farm  animals  produce 
over  one  billion  tons  of  fecal  wastes  and  400  mil- 
lion tons  of  liquid  excrement  per  year,  with  a 
human  population  of  BOD  equivalent  of  over  2  bil- 
lion persons.  Animal  processing  wastes  frequently 
include  blood,  paunch  contents,  and  clean-up 
materials.  Only  about  40%  of  a  beef  animal 
slaughtered  for  human  food  is  considered  edible. 
The  rendering  process,  which  involves  the  cooking 
of  various  types  of  carcass  materials,  is  a  signifi- 
cant source  of  pollution.  Remedial  actions  being 
undertaken  to  deal  with  the  animal  waste  problem 
include  construction  of  water  diversion  structures 
around  livestock  feedlots  and  excrement  collec- 
tion in  large  storage  tanks  for  later  return  to  the 
land.  Currently,  research  is  under  way  to  assess 
the  use  of  chicken  litter  as  a  feed  for  ruminants. 
Pollution  control  in  the  meat  packing  industry  is 
largely  a  matter  of  by-product  recovery.  Blood 
recovery,  paunch  handling,  edible  rendering,  in- 
edible rendering,  and  clean-up  are  the  five  key 
recovery  processes.  Completely  enclosed  animal 
factories  with  complete  control  of  inputs  and  out- 
puts are  expected  to  become  a  reality  in  the  not  too 
distant  future.  (Schmitt-Iowa  State) 
W72-06550 


INFLUENCE   OF   SOIL   MOISTURE   TENSION 
ON  NITRATE  ACCUMULATION  IN  SOILS, 

Illinois  Univ.,  Urbana.  Dept.  of  Agronomy. 

B.  R.  Sabey. 

Soil  Science  Society  of  America  Proceedings,  Vol. 

33,  No.  1,  p  263-266,  January-February,  1969.  6 

fig,  1  tab,  12ref. 

Descriptors:   'Soil  moisture,   'Moisture  tension. 
Nitrates,  Nitrification,  Saturated  soils. 
Identifiers:  'Soil  moisture  suction,  'Ammonium 
oxidation. 

The  influence  of  soil  moisture  tension  on  N03--N 
accumulation  was  studied  in  limed,  silt  loam,  loes- 
sial  derived  soils  to  which  a  non-limiting  source  of 
NH4  +  -N  was  added.  This  was  done  by  saturating 
the  soils  in  an  NH4+  solution,  then  subjecting  the 
samples  to  0,  0.1,  0.33,  1,  5,  and  15  bars  of  soil 
moisture  tension  in  conventional  positive  pressure 
equipment,  and  incubating  the  samples  in  a  satu- 
rated atmosphere  for  varying  intervals,  to  charac- 
terize the  N03--N  accumulation  curve  with  time. 
The  maximum  slope  of  the  line  gave  an  estimate  of 
the  KM  value  or  maximum  rate  of  N03--N  accu- 
mulation in  ppm/day.  The  KM  values  in  all  soils 
were  greatest  at  0.1  bar  tension,  with  KM  values 
decreasing  as  soil  moisture  tension  increased  or 
decreased.  The  relative  rates  of  N03--N  accumu- 
lation, RM  values  or  moisture  rate  indexes,  varied 
much  less  than  KM  values  among  soils.  The  mean 
RM  values  at  0.1,  0.33,  1,  5,  and  15  bars  tension 
were  1.0,  0.71,  0.53,  0.29,  and  0.13,  respectively. 
The  moisture  rate  index  curve  can  be  used  to  esti- 
mate the  amount  of  N03--N  accumulation  in  soils 
similar  to  those  used  in  this  study  at  all  soil 
moisture  tensions  between  0.1  and  15  bars  if  the 
rate  of  N03--N  accumulation  is  known  at  any  one 
tension  within  the  above  range.  The  moisture  rate 
index  curve  of  this  study  and  the  temperature  rate 
index  curve  of  a  previous  paper  are  used  in  the 
previously  proposed  equation,  N  =  KFRK  (t-tFrt) 
to  estimate  N03--N  accumulation  in  soils  under 
varying  conditions  of  temperature  and  soil 
moisture  tension.  (Skogerboe-Colorado  State) 
W72-06570 


THE  MOVEMENT  OF  RADIOACTIVE  SODIUM 
AND  RUTHENIUM  THROUGH  A  SIMULATED 
AQUIFER, 

Georgia  Inst,  of  Tech.,  Atlanta. 

For  primary  bibliographic  entry  see  Field  02F. 

W72-06571 


5C.  Effects  of  Pollution 


SOLUBILIZATION   OF  LEAD  IN   LAKE   AND 
RESERVOIR  SEDIMENTS  BY  NTA, 

Carleton  Coll.,  Northfield,  Minn. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-05907 


POLLUTION   OF   AD*.    SOIL,    FRESHWATER 

AND  THE  SEA, 

University  of  Wales  Inst,  of  Science  and  Tech., 

Cardiff;  and  University  Coll.  of  Swansea  (Wales). 

For  primary  bibliographic  entry  see  Field  05B. 

W72-05935 


ON  NUTRITIONAL  POLLUTION, 

Oklahoma  Univ.,  Norman.  School  of  Civil  En- 
gineering and  Environmental  Science. 
G.  W.  Reid. 

International  Journal  of  Environmental  Studies, 
Vol.  2,  p  271-275,  1972.  1  fig,  3  tab,  5  ref. 

Descriptors:  *Eutrophication,  *Nutrients,  'Water 
pollution,  'Model  studies,  'Forecasting,  Nitrogen, 
Phosphorous,  Water  pollution  effects,  Mathemati- 
cal models,  Planning  pollution  abatement. 
Identifiers:  'Nutritional  pollution,  AGP. 

The  problems  associated  with  pollution,  and  more 
specifically,  nutritional  pollution  are  approached 
from  the  concept  of  energy  residuals  expended  by 
increasing  elevation  of  life-style.  Residuals  are 
characterized  as  biodegradables,  bacteria,  ther- 
mal ,  sediments  and  aggregated  eutrophication  -  or 
nutritional  pollution.  The  stream  or  river  response 
to  nutrients  (primarily  nitrogen  and  phosphorous) 
is  formulated  in  terms  of  stream  character,  popula- 
tion equivalents,  removal  efficiencies,  combining 
cations,  and  finally  required  water  quality  stan- 
dards, for  nitrogen,  phosphorous,  and  AGP.  Ex- 
plicit data  are  given  for  the  major  basins  in  the 
United  States.  As  population,  life  style,  and  result- 
ing residuals  increase,  and  having  successfully 
dealt  with  biodegradable  loads,  real  interest  in 
nutritional  pollution  is  evidenced.  A  prediction 
model  enabling  one  to  forecast  and  suggest  alter- 
natives for  planning  nutritional  pollution  abate- 
ment is  presented.  (Davis-Chicago) 
W72-05936 


HYDROCARBON  ASSIMILATION  BY  RAY 
FUNGI, 

Moscow  State  Univ.  (USSR).  Dept.  of  Soil  Biolo- 
gy- 
N.  A.  Krasil'nikov,  G.  M.  Zenova,  and  L.  N. 

Stepanova. 

Mikrobiologiya,    Vol.    38,    No.    6,    p    823-827, 

November- December  1969.  7  tab,  4  ref. 

Descriptors:  'Fungi,  'Biomass,  'Bacteria, 
•Microorganisms,  Actinomycetes,  Oxidation,  Ab- 
sorption, Cultures,  Fuels,  Oil,  Mycobacterium, 
Soil  fungi.  Path  of  pollutants.  Soil  bacteria.  Pig- 
ments, Carbon. 

Identifiers:  'Hydrocarbons,  'Assimilation.  Ray 
fungi,  Mycobacteria,  Proactinomycetes,  Sub- 
strates, Paraffin,  Octadecane,  Hexadecane. 
Tetradecane,  Glucose,  Tridecane,  Undecane, 
Decane,  Diesel  fuel,  Kerosene,  Octane,  Nonane, 
Violaceus  fungi,  Czapek  culture  medium,  Actino- 
myces paraffinorapidus,  Actinomyces  naphteu- 
tilis,  Actinomyces  naphtigulosus,  Mycobacterium 
filiforme,  Mycobacterium  flavum,  Mycobacteri- 
um lacticolumn,  Albus  fungi,  Olivaceous  fungi, 
Lavendulae  fungi,  Fradiae  fungi.  Coelicolor  fungi, 
Violet-brown  fungi,  Mycobacterium  salivarium. 

758  STRAINS  OF  ACTINOMYCETE  COLLEC- 
TION CULTURES,  407  CULTURES  OF 
MYCOBACTERIA,  AND  62  OF  PROACTINO- 
MYCETES WERE  TESTED  FOR  THEIR 
ABILITY  TO  ASSIMILATE  HYDROCAR- 
BONS. Among  the  collection  cultures  a  small 
number  of  paraffin-oxidizing  strains  were  found 
(185  strains  of  actinomycetes,  129  of  mycobac- 
teria, and  18  of  proactinomycetes).  The  largest 


number  of  cultures  capable  of  utilizing  paraffii 
was  observed  among  actinomycetes  of  tb 
violaceus  and  albus  groups  and  among  the  yellov 
mycobacteria.  Among  the  collection  cultures  o 
ray  fungi,  however,  no  strains  were  observe! 
growing  better  on  medium  with  paraffin  than  wit 
glucose.  The  overwhelming  majority  of  strain 
grows  more  poorly  on  medium  with  paraffin  tha 
with  glucose.  The  largest  amount  of  biomass  accu 
mulated  by  the  collection  cultures  on  medium  wit 
paraffin  does  not  exceed  0.6  g/liter  of  medium  fo 
the  actinomycetes  and  0.73  g/liter  for  th 
mycobacteria.  A  study  of  the  ability  to  oxidiz 
hydrocarbons  by  actinomycetes  and  mycobacteri 
isolated  from  soils  contaminated  with  various  o 
products  showed  that  these  cultures  are  not  able  I 
assimilate  hydrocarbons  with  a  short  carbon  chai 
(Carbon  6-Carbon  9).  They  do,  however,  eff; 
ciently  utilize  paraffin,  octadecane,  hexadecane 
and  tetradecane;  they  grow  somewhat  more  poori 
on  medium  with  tridecane,  undecane,  and  decant 
and  they  weakly  assimilate  diesel  fuel,  oil,  an 
kerosene.  The  largest  amount  of  biomass  accural 
lation  on  paraffin  for  this  actinomycete  group  i 
10.3  g/liter  of  medium  and  for  the  mycobacteria 
4.5.  It  was  observed  that  paraffin-oxidizing  ra 
fungi  of  different  systematic  groups  utilize  th 
various  hydrocarbons  differently.  Ray  fungi  b< 
longing  to  one  systematic  group  demonstrat 
similar  properties  with  relation  to  assimilation  c 
hydrocarbons  in  the  paraffin  series.  (Holomai 
Battelle) 
W72-05949 


MERCURY:  ITS  OCCURRENCE  AND  EFFECT 
IN  THE  ECOSYSTEM, 

Cornell  Univ.,  Ithaca,  N.Y.  Ecology  and  SysU 

matics  Section. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-05952 


THE   EFFECT   OF   INCREASED   MORTALIT 

ON    THE    YOUNG    US'    A    POPULATION    O 

BROOK  TROUT,  A  THEORETICAL  ANALYSI! 

Tennessee  Valley  Authority,  Muscle  Shoals,  Al 

Div.   of  Environmental   Research  and   Develoi 

ment. 

A.  L.  Jensen. 

Trans  Amer  Fish  Soc.  100(3):  456-459.  1971 .  IUus 

Identifiers:  Brook,  Mathematical  model.  Mortal 

ty.  Population,  Theoretical,  Trout,  Young. 

The  effect  on  yield  of  increasing  the  mortality  ( 
the  0  age  group  by  0%,  5%,  15%,  25%,  50%,  an 
95%  of  the  natural  mortality  is  examined  using 
mathematical  model  for  yield  fitted  to  data  on  tt 
Hunt  Creek,  M-chigan,  brook  trout  populatioi 
This  analysis  shows  that  even  a  5%  increase  i 
mortality  of  the  0  age  group,  the  lowest  level  e: 
amined,  decreased  the  yield  of  the  trout  fisher 
With  50%  additional  mortality  the  populauc 
became  extinct,  even  though  the  effect  of  the  ton 
cant  did  not  become  apparent  for  several  years 
Copyright  1971,  Biological  Abstracts,  Inc. 
W72-05954 


EFFECTS  OF  MULTIPLE  USE  ON  WATE 
QUALITY  OF  HIGH-MOINTAI 

WATERSHEDS:  BACTERIOLOGICAL  I? 
VESTIGATIONS  OF  MOUNTAIN  STREAMS, 

Montana  State  Univ.,  Bozeman.  Dept.  of  Botar 

and  Microbiology. 

D.  G.  Stuart,  G.  K.  Bissonnette,  T  D.  Goodrich, 

and  W.  G.  Walter. 

Applied  Microbiology,  Vol.  22,  No.  6,  p  1048-105 

December  1971.  6  fig,  2  tab,  15  ref. 

Descriptors:  'Water  quality.  -Watershed 
'Mountains,  'Bacteria,  'Water  pollution  source 
'Watershed  management.  Coliforms,  Enteric  ba 
teria.  Cultures,  Sampling.  Nutrients,  Montan 
Recreation,  Animal  wastes.  Streams.  E  co 
Lumbering,  Camping.  Water  supply.  Wudlif 
Chemical  analysis.  Salmonella,  Pathogenic  ba 
teria,  Shigella.  Filtration. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 

Effects  of  Pollution — Group  5C 


Identifiers:  Enterobacter  aerogenes,  Hyalite 
watershed,  Mystic  watershed,  Proteus, 
Streptococcus  faccium  var  durans,  Streptococcus 
faecalis  var  liquef  aciens,  Streptococcus  bovis. 

Bacteriological  studies  in  1968  and  1969  cor- 
oborated  earlier  findings  that  a  municipal 
watershed  which  had  been  closed  to  public  entry 
ince  1917  yielded  water  with  four  to  six  times  the 
:oliform  count  found  in  an  adjacent  mountain 
watershed  open  to  recreational  activities. 
Similarly,  chemical  investigations  showed  higher 
oncentrauons  of  most  ions  in  water  from  the 
losed  area.  Physiological  differentiation  of 
oliform  and  enterococcal  bacteria  revealed 
imilar  types  of  organisms  in  both  animal 
Iroppings  and  stream,  with  fecal  coliforms  ac- 
ounting  for  as  much  as  70  percent  of  the  coliform 
ounts  observed  in  the  closed  area  in  1969.  Open- 
ng  of  the  closed  drainage  for  limited  recreation 
nd  expanded  logging  operations  in  the  spring  of 
970  coincided  with  an  unexpected  decrease  in 
acterial  contamination  of  that  stream.  It  is  postu- 
ited  that  these  human  activities  drove  from  the 
/atershed  a  large  wild  animal  population  which 
ad  contributed  substantially  to  the  previous  bac- 
:rial  pollution.  It  would  seem  that  the  practice  of 
losing  high-mountain  watersheds  to  public  entry 
i  questionable  if  governmental  standards  for 
'ater  quality  are  to  be  met,  and  it  also  seems  that 
le  standards  themselves  should  be  reexamined. 
lefferis-Battelle) 
/72-05958 


IEAT  RESISTANCE  OF  SPORES  OF  MARINE 
ND  TERRESTRIAL  STRAINS  OF  CLOSTRIDI- 
M  BOTULINUM  TYPE  C, 

ontinental  Can  Co.,  Inc.,  Chicago,  DJ.  Metal  Div. 

esearch  and  Engineering. 

/.  P.  Segner,  and  C.  F.  Schmidt. 

pplied  Microbiology,  Vol  22,  No  6,  p  1030-1033, 

lecember  1971.  1  fig,  4  tab,6ref. 

descriptors:    *Marine    bacteria,    *Soil    bacteria, 

Clostridium,  'Spores,  *Heat  resistance,  Anaero- 

ic  bacteria,  Toxins,   Pathogenic   bacteria,   Cul- 

ires. 

lentifiers:  Clostridium  botulinum  type  C,  Lucrlia 

aesar,  Lucilia  sericata,  Survival,  Culture  media. 

he  heat  resistance  of  the  spores  of  four  marine 
rains  (6812,  6813,  6814  and  6816)  and  of  two  ter- 
:strial  strains  (468  and  571)  of  Clostridium  botu- 
lum  Type  C  was  determined  in  a  0.067  molal 
losphate  buffer  at  pH  7.0.  Ten-tube  replicate  sets 
ere  inoculated  (one  million  spores  per  tube)  for 
ich  time-temperature  combination  used.  Heating 
mes  were  run  at  three  or  more  temperatures  to 
:rmit  survival  of  some  fraction  of  the  inoculum, 
irvivors  were  recovered  at  85  degrees  F  (30 
:grees  C)  in  beef  infusion  broth  containing  one 
:rcent  glucose,  0.10  percent  L-cysteine 
/drochloride  and  0.14  sodium  bicarbonate.  D 
ilues  (time  in  minutes  at  a  specified  temperature 
cause  a  10-fold  reduction  in  count)  were  calcu- 
ted  and  tabulated  for  each  fractional  survivor 
id  point  after  6  months  of  incubation,  and  ther- 
al  resistance  curves  were  constructed  from  those 
ita.  D220  (104  C)  values  for  spores  of  468  and  571 
lualed  0.90  and  0.40  min,  respectively.  The  cor- 
sponding  values  for  spores  of  6812,  6813,  6814, 
id  6816  were  0.12,  0.04,  0.02,  and  0.08  min.  The  z 
ilues  for  the  thermal  resistance  curves  ranged 
cm  9.0  to  1 1 .5  F  (5.0  to  6.2).  (Holoman-Battelle) 
72-05959 


INIMAL  GROWTH  TEMPERATURE,  SODI- 
VI  CHLORIDE  TOLERANCE,  PH  SENSITIVI- 
V,  AND  TOXIN  PRODUCTION  OF  MARINE 
ND  TERRESTRIAL  STRAINS  OF  CLOSTRIDI- 
VI  BOTULINUM  TYPE  C, 

snUnental  Can  Co.,  Inc.,  Chicago,  III.  Metal  Div. 
:search  and  Engineering. 

P.  Segner,  C.  F.  Schmidt,  and  J.  K.  Boltz. 
pplied  Microbiology,  Vol  22,  No  6,  p  1025-1029, 
ecemberl971.5tab,21  ref. 


Descriptors:  *Bacteria,  'Resistance,  Clostridium, 
Marine  bacteria,  Soil  bacteria,  Toxicity,  Anaero- 
bic bacteria,  Temperature,  Sodium  chloride, 
Hydrogen  ion  concentration.  Toxins,  Cultures,  In- 
cubation. 

Identifiers:  'Clostridium  botulinum  type  C, 
Melanogramus  aeglefinus,  Haddock,  Culture 
media,  Viable  count,  Biological  samples. 

Minimal  growth  temperatures  of  four  marine  and 
two  terrestrial  strains  of  Clostridium  botulinum 
type  C  were  determined  in  a  laboratory  culture 
medium,  fortified  egg  meat  medium  (FEM),  and  in 
ground  haddock.  The  inoculum  equaled  2,000,000 
viable  spores  per  tube  with  five-tube  replicate  sets. 
The  spores  were  preheated  in  aqueous  suspension 
at  71  C  for  15  min  prior  to  inoculation  to  reduce 
toxin  carry-over.  Similar  results  were  obtained  in 
both  substrates.  Both  the  marine  and  the  terrestrial 
strains  grew  at  15.6  C,  but  only  the  terrestrial 
strains  grew  at  12.8  C.  None  of  the  strains  grew  at 
10  C  during  prolonged  incubation.  The  sodium 
chloride  tolerance  and  the  pH  sensitivity  of  the 
marine  and  the  terrestrial  strains  were  determined 
at  30  C.  The  basal  medium  consisted  of  beef  infu- 
sion broth.  The  inoculum  level  equaled  2,000,000 
unheated  spores  per  replicate.  Growth  was  in- 
hibited at  salt  concentrations  from  2.5  to  3.0  per- 
cent. The  terrestrial  strains  were  more  pH-sensi- 
tive  than  the  marine  strains.  Whereas  the  terrestri- 
al strains  failed  to  grow  below  pH  5.62,  three  of 
the  marine  strains  grew  at  pH  5.10,  but  not  at  pH 
4.96,  during  extended  incubation.  One  marine 
strain  grew  at  pH  5.25,  but  not  below.  FEM  and 
proteose  peptone-Trypticase-yeast  extract-glu- 
cose medium  permitted  the  production  of  high 
levels  of  botulinum  toxin  among  four  media  tested. 
Toxin  produced  by  the  marine  and  terrestrial 
strains  showed  no  increase  in  toxicity  after  incuba- 
tion with  trypsin.  (Holoman-Battelle) 
W72-05960 


ENRICHMENT,  ISOLATION,  AND  CULTURAL 
CHARACTERISTICS  OF  MARINE  STRAINS  OF 
CLOSTRIDIUM  BOTULINUM  TYPE  C, 

Continental  Can  Co.,  Inc.,  Chicago,  111.  Metal  Div. 
Research  and  Engineering. 
W.  P.  Segner,  C.  F.  Schmidt,  and  J.  K.  Boltz. 
Applied  Microbiology,  Vol  22,  No  6,  p  1017-1024, 
December  1971 .  9  tab,  28  ref. 

Descriptors:   'Clostridium,  'Bacteria,  'Cultures, 
•Isolation,  'Biochemistry,  Spores,  Soil  bacteria, 
Fermentation,  Inhibition,  Sediments. 
Identifiers:  Clostridium  botulinum  type  C,  Agars, 
Enrichment,  Culture  media. 

The  cultural  and  biochemical  characteristics  are 
described  for  four  Clostridium  botulinum  type  C 
strains  isolated  from  the  inshore  marine  sediments 
along  the  Atlantic,  Gulf  of  Mexico,  and  Pacific 
coasts  of  the  United  States.  Preliminary  studies  in- 
volved the  use  of  two  type  C  terrestrial  strains  (468 
and  571)  to  screen  various  media  in  order  to  select 
the  best  media  for  growth  and  sporulation  at  30 
degrees  C.  Of  the  various  formulations  tested, 
only  egg  meat  medium  fortified  with  1  percent  ad- 
ditions of  yeast  extract,  ammonium  sulfate,  and 
glucose  (FEM  medium)  gave  good  growth  and 
satisfactory  sporulation.  This  medium  was  used  to 
recover  the  four  marine  type  C  isolates.  The  isola- 
tion techniques  involved  repeated  transfer  of  cul- 
tures showing  type  C  toxin  in  FEM  medium  and 
purification  by  a  deep  tube  method.  The  medium 
used  for  purification  was  beef  infusion-agar  sup- 
plemented with  0.14  percent  sodium  bicarbonate 
and  0.1  percent  l-cysteine  hydrochloride.  L- 
Cysteine  was  adopted  in  preference  to  sodium 
thioglycolate,  because  some  lots  of  the  latter  were 
definitely  inhibitory  for  growth.  The  addition  of 
bicarbonate  markedly  increased  viable  spore 
counts  of  both  the  marine  and  terrestrial  strains. 
Various  cultural  and  biochemical  characteristics 
of  the  marine  and  the  terrestrial  strains  were  com- 
pared. With  the  exception  of  some  variations  in 
their  fermentation  patterns,  both  groups  showed 
similar  characteristics.  Of  23  fermentable  com- 
pounds tested,  the  terrestrial  strains  attacked  only 


glucose  and  mannose.   The  marine  strains  fer- 
mented glucose,  mannose,  galactose,  and  ribose 
actively;  dextrin,  inositol,  maltose,  and  melibiose 
were  weakly  fermented.  (Holoman-Battelle) 
W72-05961 


COMPARISON  OF  SELECTIVE  MEDIA  FOR 
ISOLATION  OF  PRESUMPTIVE  GROUP  D 
STREPTOCOCCI  FROM  HUMAN  FECES, 

Wadsworth  General  Hospital,  Los  Angeles,  Calif. 

Dept.    of    Medicine;    and    Wadsworth    General 

Hospital,   Los  Angeles,  Anaerobic  Bacteriology 

Lab. 

J.  Sabbaj,  V.  L.  Sutter,  and  S.  M.  Finegold. 

Applied  Microbiology,  Vol  22,  No  6,  p  1008-1011, 

December  1971 .  2  fig,  2  tab,  6  ref. 

Descriptors:  'Streptococcus,  'Isolation,  Cultures, 
Incubation,  Bacteria,  Enteric  bacteria,  Analytical 
techniques. 

Identifiers:  'Pfizer  selective  enterococcus  (PSE) 
agar,  'Feces,  'Group  D  streptococci,  Culture 
media,  Esculin,  Streptococcus  bovis,  Streptococ- 
cus faecalis,  Streptococcus  faecalis  var  liquef  a- 
ciens,  Streptococcus  faecalis  var  zymogens, 
Streptococcus  faecium,  Streptococcus  durans, 
Streptococcus  equinis,  SF  broth. 

Pfizer  Selective  Enterococcus  (PSE)  agar,  a  medi- 
um containing  bile,  sodium  azide,  and  esculin,  was 
evaluated  for  its  sensitivity  and  selectivity  for  de- 
tection and  enumeration  of  presumptive  group  D 
streptococci  in  human  feces.  SF  broth  and  SF 
broth  plus  agar  (1.5  percent),  representing  selec- 
tive media  in  common  use,  were  studied  simul- 
taneously. Presumptive  group  D  streptococci  were 
recovered  on  PSE  agar  from  the  feces  of  all  25 
normal  subjects.  No  growth  was  observed  in  8  per- 
cent of  specimens  in  SF  broth.  No  gram-negative 
organisms  were  recovered  in  any  medium.  PSE 
agar  has  the  advantages  of:  (1)  selecting  out 
Streptococcus  bovis,  (2)  earlier  appearance  of 
distinctive  reactions,  and  (3)  lack  of  requirement 
for  special  incubation  temperature.  Seven  growth 
characteristics  used  for  presumptive  identification 
of  the  streptococci  species  are  given  along  with  the 
number  of  isolates  of  group  D  streptococci  and 
other  cocci  isolated  from  human  feces  by  the  vari- 
ous culture  media.  Results  suggest  that  PSE  agar  is 
more  suitable  for  recovery  of  presumptive  group 
D  streptococci  than  the  SF  media,  whereas  SF 
media  are  more  specific  for  the  growth  of  en- 
terococci.  (Jefferis-Battelle) 
W72-05962 


ECOLOGICAL  INVESTIGATIONS  ON  THE 
PLANKTON  OF  THE  RIVERIS  RESERVOIR 
(OKOLOGISCHE  UNTERSUCHUNGEN  AM 
PLANKTON  DER  RIVERISTALSPERRE), 

Bonn  Univ.  (West  Germany). 

H.  Schnitzler. 

Archiv  fur  Hydrobiologie,  Vol  69,  No  1 ,  p  60-94 

August  1971.  18  fig,  17ref. 

Descriptors:  'Plankton,  'Reservoirs,  'Aquatic  al- 
gae, 'Aquatic  animals,  'Biomass,  'Primary 
productivity,  'Secondary  productivity, 

Phytoplankton,  Zooplankton,  Eutrophication, 
Oligotrophy,  Protozoa,  Chlorella,  Chla- 
mydomonas,  Cyanophyta,  Chlorophyta, 

Chrysophyta,  Diatoms,  Dinoflagellates, 

Scenedesmus,  Rotifers,  Crustaceans,  Copepods, 
Nutrients,  Nitrogen,  Phosphorus,  Ecology,  Bioin- 
dicators,  Water  quality,  Nitrates,  Phosphates, 
Seasonal,  Distribution  patterns. 

From  November  1966  to  October  1968  the  quantity 
and  quality  of  the  zooplankton  and  phytoplankton 
of  the  Riveris  Reservoir  near  Trier  were  in- 
vestigated in  relation  to  the  abiotic  factors  in  the 
environment.  The  quantity  of  inorganic  nutrients 
coming  into  the  reservoir  was  calculated  from  the 
results  of  chemical  analysis  of  the  tributaries.  The 
results  obtained  by  measuring  nitrogenous  and 
phosphorous  compounds  and  oxygen  qualify  the 
Riveris  Reservoir  as  an  oligotrophic  water.  The 
phytoplankton  and  zooplankton  species  found  are 
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tabulated  and  the  seasonal  distribution  of  the  more 
common  species  is  diagrammed.  Most  of  the 
phytoplankton  species  are  characteristic  of 
oligotrophic  waters.  The  biomass  of  the 
phytoplankton  was  calculated  and  owing  to  the  oc- 
currence of  the  large  Gymnodinium  uberrimum 
there  was  from  time  to  time  in  summer  1967  a  com- 
paratively high  total  biomass  which,  however, 
should  not  necessarily  be  interpreted  as  a  sign  of 
incipient  eutrophy.  (Holoman-Battelle) 
W72-05968 


WATER  QUALITY  AND  TROPHIC  CONDITION 
OF  LAKE  SUPERIOR  (WISCONSIN  WATERS), 

Wisconsin  Dept.  of  Natural  Resources,  Madison. 

D.  T.  Winter. 

Research  Report  68,  1971.  25  p,  14  fig,  11  tab,  16 

ref. 

Descriptors:  'Lake  Superior,  'Wisconsin,  *Water 
quality,  "Trophic  level,  "Dissolved  oxygen, 
♦Benthos,  "Industrial  wastes,  "Water  pollution. 
Rivers,  Sampling,  Nutrients,  Nitrogen, 
Phosphorus,  Analytical  techniques,  Aquatic  life, 
Seston,  Plankton,  Sewage,  Eutrophication,  Water 
pollution  effects.  Recreation  facilities.  Topog- 
raphy, Chemical  analysis,  Turbidity,  Water  pro- 
perties. Sediments,  Bottom  sediments,  Dredging, 
Nets,  Chlorella,  Depth,  Waste  water  disposal. 
Nitrites,  Nitrates,  Water  circulation.  Diatoms, 
Mining,  Mine  wastes.  Chemical  wastes.  Mineralo- 
gy, Industrial  wastes,  Chlorella,  Great  Lakes. 
Identifiers:  Winkler  method.  Organic  nitrogen  , 
Cladophora,  St  Louis  River,  Cheguamegon  Bay, 
Superior  Bay,  Apostle  Island. 

The  physical,  chemical  and  biological  conditions 
of  Wisconsin  waters  and  boundary  waters  in  Lake 
Superior  are  described.  Water  quality  and  trophic 
conditions,  including  dissolved  oxygen  content, 
nutrients,  nitrogen,  organic  nitrogen  and 
phosphorus-bottom  sediments,  turbidity,  and 
biomass  were  investigated  at  84  sampling  stations. 
Dissolved  oxygen  was  analyzed  by  the  azide 
modification  of  the  Winkler  method,  nutrients  by 
standard  methods.  Transparency  was  read  on  a 
Hack  turbidimeter.  Bottom  sediments  (benthic  or- 
ganisms) were  collected  with  a  Petersen  dredge, 
and  seston  with  a  Clark-Bumpus  sampler  using  a 
20  mesh  net  with  a  12.5  cm  diameter.  Visual  obser- 
vations were  made  for  green  filamentous  algae  on 
rocks,  and  slime  from  fish  nets  was  collected  and 
shown  to  contain  diatoms.  Minimum  dissolved  ox- 
ygen concentrations  were  not  critical  for  aquatic 
life  except  in  the  immediate  vicinity  of  the  Superi- 
or Fiber  Products,  Inc.  lagoon  outfall.  Nitrogen 
and  phosphorus  concentrations  were  lowest  in 
open  waters  and  in  the  Apostle  Island  region,  and 
transparency  was  highest  in  open  waters  and  in  the 
Apostle  Island  region.  Though  there  is  relatively 
little  industry  in  the  area,  industrial  pollution 
sources  were  investigated  and  analyzed.  Pollution 
is  extremely  difficult  to  demonstrate  to  any  extent 
in  the  open  water  of  Lake  Superior,  and  was 
shown  to  occur  only  in  the  immediate  vicinity  of 
waste  discharges.  Deleterious  effects  can  only  be 
demonstrated  in  localized  areas  near  Superior 
Fiber-Products,  Inc.,  E.  I.  Du  Pont  de  Nemours 
and  Company,  and  American  Can  Company.  (Jef- 
feris-Battelle) 
W72-05969 


SUBSTITUTED  DIAZENES:  EFFECT  ON  THE 
GROWTH  OF  ENTEROBACTERIA  AND  POSSI- 
BLE USE  AS  SELECTIVE  AGENTS  FOR  ISOLA- 
TION OF  PSEUDOMONADS, 

Agricultural  Research  Service,  Wyndmoor,  Pa. 
Meat  Lab. 

M.  J.  Rose,  N.  K.  Enkiri,  and  W.  L.  Sulzbacher. 
Applied  Microbiology.  Vol  22.  No  6.  p  1 141-1 146. 
December  1971.  2  fig.  3  tab.  8  ref. 

Descriptors:  "Enteric  bacteria,  "Separation 
techniques,  "Isolation,  Cultures,  E.  coli,  Bacteri- 
cides, Foods,  Bacteria,  Pseudomonas.  Salmonel- 
la, Soils,  Urine,  Fish,  Microbiology,  Solubility. 
Growth  rates.  Soil  analysis.  Cultures. 


Identifiers:  "Diazenes,  "Diamides,  "Pseudomonas 
aeruginosa,  Proteus,  Salmonella  enteritidis,  Pseu- 
domonadi.,  Trypticase  soy  broth,  Culture  media, 
Agars,  Biological  samples,  Meat. 

Various  diazenes  were  tested  for  use  in  inhibiting 
growth  of  certain  enteric  bacteria  while  permitting 
the  growth  of  the  pseudomonads,  a  frequent  con- 
taminant of  food.  The  diazene  was  dissolved  in 
distilled  water  or  dioxane,  depending  on  its  solu- 
bility, mixed  with  Trypticase  soy  broth  (TSB),  in- 
oculated with  viable  organisms  and  incubated  for 
24  hours.  Growth  of  all  enterobacteria  was  in- 
hibited by  diamid  (diazene  dicarboxylic  acid 
bisdimethylamide)  and  by  diazenes  22  and  155 
(from  American  Cyanamid  Co.),  and  all  strains  of 
Pseudomonas  grew.  The  results  of  the  experiment 
are  tabulated.  Diamide  was  bacteriocidal  for  pure 
cultures  of  Escherichia  coli,  Proteus  sp.,  and  Sal- 
monella enteriditis  and  caused  a  1  to  2  hour  delay 
in  the  growth  of  Pseudomonas  aeruginosa.  Similar 
results  were  obtained  on  streaking  plates  of  Tryp- 
ticase soy  azar  (TSA)  containing  diamide.  TSA 
containing  diamide  was  also  used  successfully  to 
isolate  Pseudomonas  from  soil,  clinical  urine 
specimens,  fish,  ground  beef,  ground  pork,  and 
ground  veal.  (Jefferis-Battelle) 
W72-05970 


OBSERVATIONS  OF  FRESHWATER  PONDS 
ON  CARROLL  ISLAND  AND  GUNPOWDER 
NECK,  MARYLAND,  WITH  EMPHASIS  ON 
THE  ZOOPLANKTON, 

Edgewood  Arsenal,  Md.  Medical  Research  Lab. 
For  primary  bibliographic  entry  see  Field  05B. 
W72-05972 


TWO  COUNTING  CELLS  FOR  THE  ENU- 
MERATION OF  ZOOPLANKTON  1VHCRO- 
-CRUSTACEA, 

Wisconsin  Univ.,   Milwaukee.  Center  for  Great 

Lakes  Studies. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-05976 


PHOTOSYNTHETIC     REAERATION     IN     THE 
UPPER  PASSAIC  RIVER, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  N.J. 

Water  Resources  Research  Inst. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-05981 


THE  EFFECT  OF  ALGAL  CONCENTRATION, 
LUMINOUS  INTENSITY,  TEMPERATURE, 
AND  DIURNAL  CYCLE  OR  PERIODICITY 
UPON  GROWTH  OF  MIXED  ALGAL  CUL- 
TURES FROM  WASTE  STABILIZATION 
LAGOONS  AS  DETERMINED  ON  THE  WAR- 
BURG APPARATUS, 

Missouri  Univ.,  Columbia.  Dept.  of  Chemical  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  05D. 
W72-06022 


THE  TOXICITY  OF  CADMIUM  TO  ANAERO- 
BIC DIGESTION:  ITS  MODIFICATION  BY  IN- 
ORGANIC ANIONS, 

Water  Pollution  Research  Lab  .  Stevenage  (En- 
gland). 

For  primary  bibliographic  entry  see  Field  05D. 
W72-06029 


EFFLUENT      VARIABLES      OF      BLEACHED 
KRAFT  PULP  MILLS, 

British  Columbia  Research  Council,  Vancouver. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-06031 


MERCURY  INHIBITION  ON  LIPID 

BIOSYNTHESIS  IN  FRESHWATER  ALGAE. 

Western    Washington    State    Coll.,    Bellingham, 
Washington.  Dept.  of  Chemistry. 


Robert  S.  Matson,  George  E.  Mustoe,  and  S.  B. 

Chang. 

Environmental  Science  and  Technology,  Vol  6, 

No  2,  February  1972,  p  158-160.  2  fig,  2  tab,  12  ref. 

Descriptors:  "Algae,  "Inhibition,  "Lipids,  Toxici- 
ty, Heavy  metals,  Laboratory  tests.  Photosynthes- 
is, Chlorophyll,  Enzymes,  Permeability ,  Water 
quality  control,  Water  pollution  effects. 
Identifiers:  "Mercury,  "Synthesis,  Mercuric 
chloride,  Methyl  mercuric  chloride,  Ankis- 
trodesmus  braunii,  Euglena  gracilis. 

Whole  cells  of  specimens  of  unicellular  algae, 
Ankistrodesmus  braunii  and  Euglena  gracilis, 
were  exposed  to  various  concentrations  of  inor- 
ganic mercuric  and  methyl  mercuric  chloride  to 
determine  if  inhibition  of  lipid  biosynthesis  was 
one  of  the  toxic  effects  of  mercury  compounds.  At 
a  mercuric  chloride  concentration  of  3.5  ppm, 
chlorophyll  synthesis  was  98%  inhibited  and  galac- 
tolipid  synthesis  was  50%  inhibited  in  A.  braunii 
However,  significant  inhibition  of  both  synthesis 
processes  was  detected  at  mercuric  chloride  levels 
less  than  1.0  ppm.  For  methyl  mercuric  chloride,  a 
2.0  ppm  level  inhibited  98%  of  chlorophyll  synthe- 
sis and  85%  of  galactolipid  synthesis.  These  mer- 
cury compounds  were  also  shown  to  specifically 
inhibit  the  galactosyl  transferase  activity  in 
Euglena  chloroplasts.  These  results  could  logically 
be  extended  to  other  photosynthetic  organisms,  in- 
cluding phytoplankton  and  other  species  of  unicel- 
lular algae.  (Lowry-Texas) 
W72-06037 


THE  ROLE  OF  BENTHIC  PLANTS  IN  A  FER 
TILIZED  ESTUARY, 

Harvard  Univ.,  Cambridge.  Mass.  Lab.  of  Appliec 

Microbiology. 

T.  Waite,  and  R.  Mitchel. 

Preprint,  presented  at  44th  Annual  Conference  ol 

Water  Pollution  Control  Federation.  Session  13 

No.  1,  San  Francisco,  California,  October  5.  1971 

17  p,  1  fig,  6  tab,  17  ref. 

Descriptors:  'Nutrients,  "Benthic  fauna,  *Benthi< 
flora,  "Phytoplankton,  Algae,  Growth  rates 
Bioassay,  Dissolved  oxygen.  Carbon  dioxide.  Am 
monia,  Phosphate,  Analytical  techniques 
"Photosynthesis,  Carbon  fixation,  Eutrophication 
Water  quality  control.  Massachusetts,  "Nutrients 
Outlets. 
Identifiers:  "Woods  Hole  (Mass). 

Field  productivity  tests  were  conducted  using  car 
bon-14  techniques  to  compare  phytoplankton  an< 
benthic  plants.  Test  stations  were  chosen  at  vari 
ous  distances  from  the  Woods  Hole.  Mas 
sachusetts,  sewage  outfall.  The  bottom  flora  of  thi 
area  generally  consists  of  a  littoral  zone,  and  th 
productivity  determinations  were  run  only  on  th 
benthic  algal  zone  or  non-rooted  plants.  On  an  are. 
basis  the  benthic  plants  in  the  littoral  zone  fix  car 
bon  at  about  40  times  the  rate  of  phytoplankton 
Also,  the  water  movement  associated  will 
estuarine  or  coastal  areas  mixed  the  phytoplank 
ton  diluting  the  effect  of  enrichment,  but  did  no 
mix  benthic  macrophytes  which  were  continual! 
affected  by  enrichment.  The  benthic  plants  ar 
better  indicators  of  nutrient  stimulation.  It  i 
proposed  that  the  Baulep  Mitscherlich  equation  b 
used  to  predict  the  contribution  to  pholosynlheu 
yield  of  the  bottome  flora  as  a  function  of  nulrieti 
enrichment,  discounting  the  concept  of  a  single 
limiting  nutrient.  (Morgan-Texas) 
W72-06046 


THE  MECHANISM  OF  ACTIVATED  SLIDG1 
PHOSPHATE  RELEASE  AND  METHODS  O 
CONTROL, 

Reynolds  Metals  Co..  Richmond.  Va. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-06049' 


FIELD      STUDIES      ON      SEDIMENT- WATE1 
ALGAL  NUTRIENT  INTERCHANG 
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•ROCESSES  AND  WATER  QUALITY  OF 
JPPER  KLAMATH  AND  AGENCY  LAKES, 
ULY  1967-MARCH  1969, 

■acific  Northwest  Water  Lab.,  Corvallis,  Oreg. 
i.  R.  Gahler. 

available  from  the  National  Technical  Informa- 
lon  Service  as  PB-207  643,  $3.00  in  paper  copy, 
0.95  in  microfiche.  Working  Paper  No.  66,  Oc- 
jber  1969,  33  p,  1  fig,  9  tab,  6  ref,  append. 
WPCA  Program  16010—10/69. 

)escriplors:  'Eutrophication,  Lake,  'Lake  sedi- 
lents,  'Nutrients,  Nitrogen  compounds, 
hosphorous  compounds,  Hydrogen  ion  concen- 
-ation,  Conductivity,  Temperature,  Dissolved  ox- 
gen,  Phytoplankton,  Water  analysis,  Algal  con- 
ol.  Algae,  Water  quality,  Sediment-water  inter- 
ices,  Oregon,  Sessile  algae,  Cyanophyta. 
Jentifiers:  'Upper  Klamath  Lake  (Ore.),  Agency 
.ake  (Ore.),  'Oscillatora. 

tudies  of  algal  nutrient  interchange  between  sedi- 
lent  and  water  under  environmental  conditions 
'ere  carried  out  in  Upper  Klamath  Lake,  Oregon, 
■om  July  1967  to  March  1969.  Experimental 
jools'  of  lake  water  in  contact  with  the  sediment 
nd  experimental  pools  of  water  not  exposed  to 
te  sediment  were  compared  with  the  open  lake 
rom  November  1967  to  June  1968.  Water  quality 
leasurements  in  Agency  and  Upper  Klamath 
.akes  were  made  to  determine  whether  in- 
:rchange  processes  could  be  observed  directly  in 
le  water,  to  establish  conditions  for  laboratory  in- 
:rchange  tests,  and  to  compare  lake  conditions 
'ith  the  experimental  pools.  Data  were  obtained 
rom  July  1967  to  March  1969  on  pH,  conductivity, 
:mperature,  dissolved  oxygen,  chemical  com- 
osition,  and  phytoplankton.  Interchange  definite- 
t  occurred  when  Oscillatora  floated  to  the  lake 
urface  with  attached  sediment  which  contained 
oluhle  nitrogen  and  phosphorus  compounds.  A 
lasuc-bottomed  pool  of  water  not  exposed  to 
edimeni  exhibited  higher  oxygen  content  under 
lie  ice  and  had  less  phytoplankton  growth  in 
pring  than  the  pools  exposed  to  sediments.  The 
ffects  of  gas  evolution,  wind,  currents,  fish,  boat- 
lg,  benthos,  diffusion,  etc.,  on  the  shallow  lakes 
/as  not  quantitatively  determined,  but  it  seems 
uite  probable  that  anything  that  stirs  the  sediment 
auses  interchange  of  nutrients.  (Also  see  W72- 
6052) 
V72-06051 


NTERIM  REPORT,  UPPER  KLAMATH  LAKE 
TUDIES  OREGON, 

:ederal  Water  Pollution  Control  Administration, 
Corvallis,  Oreg.  Pacific  Northwest  Water  Lab. 
V.E.Miller,  and  J.  C.Tash. 

available  from  the  National  Technical  Informa- 
ion  Service  as  PB-207  640,  $3.00  in  paper  copy, 
0.95  in  microfiche.  Water  Pollution  Control 
tesearch  Series,  Publication  WP-20-8,  September 
967,  37  p,  3  ref,  14  tab,  30  ref.  FWPCA  Program 
6010—09/67. 

)escriptors:  'Eutrophication,  Lakes,  Lake  sedi- 

nents.  Algal  control,  'Nutrients,  Algae,  Benthic 

auna.  Chemical  analysis,  Sessile  algae,  'Primary 

iroductivily,  Oregon,  Cyanophyta. 

deniifiers:      'Upper      Klamath      Lake      (Ore.), 

Aphanizomenon    flos-aquae,    *Carbon-14    mea- 

urements. 

"he  water  quality  in  Upper  Klamath  Lake 
watershed  during  the  period  March  1965  to  April 
966  is  defined.  The  sources  of  algal  nutrients  and 
ither  constituents  in  water  flowing  into  and  out  of 
Jpper  Klamath  Lake  are  identified  and  the  quanti- 
y  of  these  constituents  is  compared  in  pristine 
treams,  canals,  rivers,  agricultural  drainage,  and 
prings.  Chemical  analyses  were  made  of  algae, 
ake  sediment  and  bottom  fauna  samples.  Algal 
pecies  were  identified  and  measured;  during  the 
leriod  of  the  study  Aphanizomenon  flos-aquae 
epresented  about  90-99  percent  of  the  total  algal 
rop  during  the  summer.  Limiting  nutrient  studies 
ising  the  isotope  Carbon- 1 4  to  measure  variations 
n  primary  productivity  were  conducted  in  situ  and 


in  the  laboratory;  data  from  these  studies  were  dif- 
ficult to  interpret.  (See  also  W72-06051) 
W72-06052 


THE  RESPONSE  OF  MACROBENTHOS  TO  Ut- 
RIGATION  RETURN  WATER, 

Robert   S.    Kerr   Water   Research  Center,   Ada, 

Okla. 

Douglas  Kreis,  and  William  Johnson. 

Journal  Water  Pollution  Control  Federation,  Vol. 

40,  No.  9,  p  1614-1621,  September  1968,  3  fig,  2 

tab,  7  ref. 

Descriptors:   'Return  flow,   'Mayflies,   'Caddis- 
flies,    'Benthos,    'Larvae,    'Bloodworms,    'An- 
nelids, 'Irrigation  water,  Agricultural  runoff. 
Identifiers:  Klamath  River  (Calif),  Klamath  River 
(Ore),  Lost  River  (Calif),  Lost  River  (Ore). 

Macrobenthos  communities  of  the  Lost  and 
Klamath  Rivers  of  Oregon  and  California  were 
surveyed  to  determine  the  response  of  benthic 
macroinvertebrates  to  irrigation  return  water.  Lost 
River  macrobenthos  populations  changed  from  as- 
sociations of  mayfly  nymphs,  and  caddisfly  and 
beetle  larvae  to  associations  of  bloodworms  and 
annelids.  These  changes  were  related  to 
downstream  increases  in  irrigation  return  water. 
Decreases  in  mayfly  nymphs,  caddisfly  larvae, 
and  scud  populations,  and  increases  in  blood- 
worms and  annelid  populations  were  noted 
downstream  from  a  large  agricultural  drain  in  the 
Klamath  River.  (Skogerboe-Colorado  State) 
W72-06105 


RESPONSE  OF  PROTOZOANS  TO  DETER- 
GENT-ENZYMES, 

Virginia     Polytechnic     Inst,     and     State     Univ., 

Blacksburg.  Dept.  of  Biology. 

John  Cairns,  Jr.,  Tim  Beamer,  Sharon  Churchill, 

and  Jeanne  Ruthven. 

Hydrobiologia.  38  (2):  193-205.  1971.  Illus. 

Identifiers:        Axion,        Detergent,        Enzymes, 

Paramecium-Caudatum,     Pollution,     Protozoans, 

Toxicity. 

These  studies  were  divided  into  2  parts:  time  until 
death  curves  in  which  Paramecium  caudatum 
Ehrenberg  was  exposed  to  selected  concentrations 
of  the  detergent-enzyme  Axion,  and  exposure  of 
fresh-water  portozoan  communities  to  selected 
concentrations  of  Axion.  The  former  were  carried 
out  in  test  tubes,  the  latter  in  plastic  troughs  with  a 
constantly  flowing  fluid.  Both  types  of  bioassays 
were  carried  out  with  filtered  water  from  Douglas 
Lake,  Michigan,  at  a  temperature  of  about  25 
degrees  C.  One  hundred  percent  of  an  exposed 
population  of  P.  caudatum  was  killed  in  20  to  30 
min.  at  a  concentration  of  100  ppm  of  Axion.  No 
appreciable  change  in  the  controls  was  noted  dur- 
ing these  tests.  The  bioassays  with  fresh-water 
protozoan  communities  were  carried  out  in  plastic 
troughs  with  a  constant  flow  of  Douglas  Lake 
water.  During  the  exposure  period  the  lake  water 
flow  was  stopped  and  a  flow  of  Axion  solution  was 
substituted  for  approximately  3  hr.  After  this  ex- 
posure period  lake  water  flow  was  restored.  The 
number  of  species  was  determined  before  and  at 
intervals  following  exposure.  Appropriate  controls 
were  maintained.  A  3  hr  exposure  to  56  ppm  (in- 
troduced concentration)  of  Axion  caused  a  35  per- 
cent reduction  in  the  number  of  species  in  less 
than  5  hours  with  recovery  to  the  original  number 
in  approximately  145  hr,  a  3  hr  exposure  to  75  ppm 
caused  a  54%  reduction  in  number  of  species  in 
less  than  5  hr  with  recovery  to  the  original  number 
in  approximately  240  hr;  100  ppm  produced  a  55% 
reduction  with  recovery  in  approximately  200  hr; 
1 25  ppm  produced  a  48%  reduction  with  recovery 
in  approximately  148  hr;  200  ppm  caused  a  78% 
reduction  with  recovery  in  about  140  hr.  Response 
patterns  vary  as  do  those  of  bioassays  with  single 
species.  However,  it  is  important  to  note  that  each 
test  community  had  different  types  of  species 
present,  and  it  is  quite  likely  that  some  communi- 
ties had  a  higher  percentage  of  sensitive  species 
than  others.  Since  this  variation  also  occurs  in  na- 


ture the  tests  are  probably  representative  of  the 
differences  that  exist  when  natural  communities 
are  exposed  to  wastes.  Variation  in  control  troughs 
was  less  than  plus  or  minus  10%  in  the  number  of 
species. --Copyright  1971,  Biological  Abstracts, 
Inc. 
W72-06107 


THE  DISTRIBUTION,  ABUNDANCE  AND  LIFE- 
-HISTORIES  OF  STONEFLIES  (PLECOPTERA) 
AND  MAYFTTES  (EPHEMEROPTERA)  IN  A 
BRITISH  RIVER,  WARMED  BY  COOLING- 
-WATER  FROM  A  POWER  STATION, 
Central  Electricity  Generating  Board,  Leatherhad 
(England).  Central  Electricity  Research  Labs. 
T.  E.  Langford. 

Hydrobiologia.  38  (2):  339-376.  1971.  Ejus.  Map. 
Identifiers:  Abundance,  British,  Cooling,  Distribu- 
tion, Ephemeroptera,  Histories,  Life,  Mayflies, 
Plecoptera,  Power,  River,  Station,  Stoneflies. 

In  connection  with  a  long-term  project  dealing 
with  the  ecological  effects  of  heated  effluents  on 
British  rivers,  this  study  was  made  to  measure  the 
tolerance  of  a  number  of  Ephemeroptera  and 
Plecoptera  species  to  different  temperature  ranges 
in  different  life  history  stages.  All  evidences  in- 
dicate that  the  heated  effluent  from  Ironbridge  'A' 
has  no  significant  effect  on  the  distribution  and 
ecology  of  any  of  the  species  studied. -Copyright 
1971 ,  Biological  Abstracts,  Inc. 
W72-06108 


MANUAL  OF  ANALYTICAL  TOXICOLOGY. 

For  primary  bibliographic  entry  see  Field  05A. 
W72-06125 


BIOLOGICAL  MAGNIFICATION  AND 

DEGRADATION    OF    DDT    AND    ALDRIN    BY 
FRESHWATER  INVERTEBRATES, 

Bureau  of  Sport  Fisheries  and  Wildlife,  Columbia, 

Mo.  Fish-Pesticide  Research  Lab. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-06134 


THE  ECOLOGIC  IMPACT  OF  THE  INTERAC- 
TIONS AMONG  MICROORGANISMS  AND 
AQUATIC  CONTAMINENTS  IN  LAKE  ERIE, 
PHASE  I  AND  PHASE  II, 

Ohio  State  Univ.,  Columbus.  Water  Resources 
Center. 

R.  M.  Pfister,  P.  R.  Dugan,  J.  I.  Frea,  and  C.  I. 
Randies. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-207  758,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Ohio  Water  Resources 
Center,  Columbus,  November  1971.  93  p,  17  fig,  6 
tab,  67  ref.  OWRR  B-013-OHIO  (4)  and  B-018- 
OHIO(l). 

Descriptors:  'Lake  Erie,  Gas  chromatography, 
'Chlorinated  hydrocarbon  pesticides,  Particle 
size,  Histograms,  Pesticides,  Microenvironment, 
Microorganisms,  Lakes,  'Bacteria,  Clay  minerals, 
'Aldrin,  Endrin,  DDT,  Lake  sediments,  'Colloids. 

Microparticulates  suspended  in  Lake  Erie  were 
harvested  and  separated  using  gradient  centrifuga- 
tion.  Fractions  examined  using  a  gas  chromato- 
graph  and  thin-layer  chromatography  demon- 
strated a  variety  of  chlorinated  hydrocarbon  pesti- 
cides in  association  with  each  one.  In  water  where 
the  level  of  pesticides  may  be  difficult  to  detect 
this  technique  may  be  of  significance.  Floe  form- 
ing bacteria  isolated  from  the  lake  will  adsorp  and 
concentrate  the  pesticide  aldrin  from  such  col- 
loidal suspensions.  This  may  be  important  in  for- 
mation of  contemporary  sediments  with  respect  to 
the  microenvironment  in  the  sediment.  The 
microparticulates  influence  biological  reactions 
and  their  effect  on  several  microbial  systems  has 
been  documented.  The  size,  density  and  distribu- 
tion of  colloidal  microparticulates  in  Lake  Erie 
vary  somewhat  but  with  a  definite  range  with  a 
median  about  0.1    micromillimeters.   There   was 
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evidence  to  suggest  that  different  pesticides  may 
be  associated  with  different  fractions  based  upon 
size  density  relationships.  A  survey  of  the  reaction 
of  151  bacterial  cultures  to  three  pesticides 
revealed  an  extremely  varied  response.  Some  cul- 
tures were  severely  inhibited  while  many  were 
stimulated  to  grow. 
W72-06136 


A  SYSTEM  ANALYSIS  OF  THE  WESTERN 
BASIN  OF  LAKE  ERIE,  REPORT  OF 
RESEARCH  COMPLETED  TO  SEPT.  30,  1971, 

Ohio   State   Univ.,  Columbus.   Water  Resources 

Center. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-06137 


DISTRIBUTION  OF  FLUORINE  IN  WATERS  OF 

STEPPE   LANDSCAPES  OF  KAZAKHSTAN   IN 

CONNECTION    WITH   ENDEMIC   FLUOROSIS 

(OSOBENNOSTI  RASPREDELENIYA  FTORA  V 

VODAKH  STEPNYKH  LANDSHAFTOV 

KAZAKHSTANA        V        SVYAZI        S        EN- 

DEMICHESKIM  FLYUOROZOM), 

Moscow  State  Univ.  (USSR).  Kafedra  Geografii 

Pochv  i  Geokhimii  Landshaftov. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-06143 


PHOSPHATE  AND  TURBIDITY  CONTROL  BY 
FLOCCULATION  AND  FILTRATION, 

Wahnbachtalsperrenverband,  Siegburg(West  Ger- 
many). 

For  primary  bibliographic  entry  see  Field  05  F. 
W72-06201 


STATEMENT  OF  NATHANIEL  P.  REED  (EN- 
VIRONMENTAL CONSEQUENCES  OF 
STREAM  CHANNELIZATION), 

Department  of  the  Interior,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  06E. 
W72-06213 


MEASUREMENT  OF  METHANE,  N-BUTANE 
AND  CARBON  DIOXIDE  IN  AQUEOUS  SOLU- 
TION, 

Toronto  Univ.  (Ontario).  Dept.  of  Chemical  En- 
gineering and  Applied  Chemistry. 
For  primary  bibliographic  entry  see  Field  05A. 
W72-06253 


EUTROPHICATION,  SILICA  DEPLETION, 
AND  PREDICTED  CHANGES  IN  ALGAL 
QUALITY  IN  LAKE  MICHIGAN, 

Michigan  Univ.,  Ann  Arbor.  Great  Lakes 
Research  Div. 

Claire  L.  Schelske,  and  Eugene  F.  Stoemer. 
Science.  173  (3995):  423-424.  1971.  Illus.  Map. 
Identifiers:     Algal,     Depletion,     Eutrophication, 
Lake  Michigan,  Pollution.  Predicted,  Silica. 

Accelerated  eutrophication  stimulated  by  pollu- 
tion inputs  is  causing  silica  depletion  in  the  surface 
waters  of  Lake  Michigan  during  summer  stagna- 
tion. Limitation  of  the  reproduction  of  the 
presently  dominant  phytoplankton  organisms, 
which  require  silica,  may  lead  to  drastic  and,  on 
the  whole,  undesirable  changes  in  the  ecosystem.-- 
Copy right  1971 ,  Biological  Abstracts,  Inc. 
W72-06257 


CONTINUOUS  SYSTEM  MODELS  OF  OXYGEN 
DEPLETION  IN  A  EUTROPHIC  RESERVOIR, 

Oklahoma     State     Univ.,     Stillwater.     Dept.     of 

Chemistry. 

L.  P.  Varga,  and  C.  P.  Falls. 

Environmental  Science  and  Technology,  Vol.  6, 

No.  2,  p  135-151,  February  1972.  9  fig,  15  tab,  7 

ref. 

Descriptors:  'Mathematical  models,  'Eutrophica- 
tion,  'Dissolved  oxygen,   Reservoir,  Oklahoma, 


Impoundment,  Flow  rates,  Linear  programming. 
Dissolved  solids.  Aeration,  Hydrogen  ion  concen- 
tration, Water  quality,  Bottom  sediments.  Diffu- 
sion. 

Identifiers:  Keystone  Reservoir,  Depth  axis 
model.  Triangular  matrix  model,  Branched  com- 
partment model,  Arkansas  River,  Cimarron  River. 

Studies  of  Keystone  Reservoir  in  Oklahoma  have 
indicated  that  both  natural  and  cultural  eutrophica- 
tion may  be  a  problem  in  the  future.  To  better 
combat  the  problem  of  high  oxygen  loss  in  this 
reservoir,  several  classes  of  mathematical  simula- 
tion models  were  tested  in  studies  to  relate  the  ex- 
perimental DO  concentrations  to  the  parameters 
of  eutrophication.  All  the  models  duplicated  some 
aspect  of  Keystone's  high  oxygen  loss.  The  results 
are  presently  being  used  in  time-dependent  studies 
of  compartment  models  with  nonlinear  transfer 
coefficients.  One  class  of  simulation  model  com- 
bined the  features  of  mass  transport  by  diffusion 
or  turbulent  transport,  the  measured  flow  rates  in 
the  impoundment,  and  chemical  reaction  rates  in  a 
series  of  special  solutions  to  an  equation.  Based  on 
the  experimental  DO  levels  in  the  reservoir,  the 
transfer  coefficients  or  overall  reaction  rate  con- 
stants were  determined  for  the  reaction  between 
dissolved  organic  matter  and  dissolved  oxygen  for 
both  first-and  second-order  kinetics  under  both 
steady-state  and  time-dependent  conditions,  and 
in  two  space  coordinates.  These  models  compared 
favorably  with  deterministic  compartment  models 
with  first-order  kinetics  in  their  ability  to  predict 
the  assimilative  capacity  of  a  reservoir.  (Mortland- 
BatteUe) 
W72-06259 


DYNAMICS  OF  MAJOR  IONS  ON  SOME  PER- 
MANENT AND  SEMI-PERMANENT  SALINE 
SYSTEMS, 

North  Dakota  Univ.,  Grand  Forks.  Dept.  of  Biolo- 
gy- 

For  primary  bibliographic  entry  see  Field  02H. 
W72-06263 


ASSIMTLATION  BY  HIGHER  PLANTS  OF  AT- 
MOSPHERIC NITROGEN  FIXED  BY  BLUE- 
-GREEN  ALGAE, 

Kirovskii  Selskokhozyaistvennyi  Institut  (USSR). 

Mikrobiologiya,  Vol.  38,  No.  6,  p  928-931. 
November-December  1969.  3  tab,  17  ref. 

Descriptors:  'Plants,  'Nitrogen  fixation, 
'Nutrient  requirements,  'Absorption.  Barley, 
Agronomic  crops,  Nitrogen,  Cultures, 
Radioisotopes,  Tracers,  Ecosystems,  Crop 
production.  Atmosphere,  Spectrography,  Fertil- 
izers, Soil  treatment,  Radioactivity  techniques. 
Identifiers:  Nostoc  muscorum,  Anabaena  cylin- 
drica.  Nitrogen  radioisotopes,  Cenosis,  Nitrogen- 
15. 

The  blue-green  algae  Nostoc  muscorum  and 
Anabaena  cylindrica,  when  placed  in  a  chamber 
with  an  atmosphere  of  molecular  nitrogen  contain- 
ing nitrogen-15,  become  enriched  in  the  isotopic 
tracer.  Barley  plants  can  assimilate  algal  nitrogen 
that  originally  entered  the  ecosystem  from  the  at- 
mosphere. However,  algal  decomposition 
products  are  assimilated  better  than  the  extracellu- 
lar products  released  by  viable  algae.  Five  cultures 
of  nitrogen-fixing  algae  satisfied  from  4.1  to  5.8 
percent  of  the  nitrogen  requirement  of  21 -day  bar- 
ley plants.  The  degree  of  mobilization  of  the 
tagged  atmospheric  nitrogen  absorbed  by  the  algae 
differed  in  different  structures,  amounting  to  14.4 
percent  for  N.  muscorum  21,  28.3  percent  for  N. 
moscorum  44,  and  40.0  percent  for  A.  cylindrica. 
Joint  cultivation  of  algae  and  higher  plants  leads  to 
increased  root-system  growth  in  the  latter.  This  is 
due  to  an  improvement  in  nitrogen-nutrition  condi- 
tions and  to  the  action  of  the  physiologically  active 
compounds  synthesized  by  the  algal  cenosis.  (Jef- 
feris-Battelle) 
W72-06264 


MALONATE  DULCITOL  LYSINE  IRON  AGAR  ■ 
A  NEW  DIFFERENTIAL  MEDIUM  FOR  THE 
IDENTIFICATION  OF  SALMONELLA  SUB- 
GENERA I  -  m, 

Oregon  State  Dept.  of  Agriculture,  Salem.  Lab. 

Services. 

J.  R.  Stroup. 

Journal  of  the  Association  of  Official  Analytical 

Chemists,  Vol.  55,  No.  1,  p  214-218,  January  197Z 

3  tab,  10  ref. 

Descriptors:  'Salmonella,  E.  coli,  Aerobic  bac- 
teria. Cultures,  Isolation,  Shigella,  Biochemistry, 
Hydrogen  sulfide.  Foods. 

Identifiers:  'Differential  media,  'Malonate  dul- 
citol  lysine  iron  agar,  'Triple  sugar  iron  agar, 
Selective  media,  Agars.  Malonate,  Biochemical 
tests,  Dulcitol,  Lysine  iron  agar,  Enterobac- 
teriaceae,  Shigella  flexneri.  Biological  samples, 
Sample  preparation,  Salmonella  SGl,  Salmonella 
SGII,  Salmonella  SGIU,  Salmonella  senftenberg, 
Salmonella  paratyphi  A,  Salmonella  typhi,  Sal- 
monella pullorum,  Salmonella  choleraesuis, 
Citrobacter,  Proteus  rettgeri,  Proteus  mirabilis, 
Klebsiella  pneumoniae,  Culture  media. 

A  new  differential  medium,  malonate  dulcitol 
lysine  iron  agar,  containing  malonate,  dulcitol,  L 
lysine,  and  an  H2S  indicating  system  differentiates 
the  subgenera  of  Salmonella  on  the  basis  of  the 
malonate  and  dulcitol  reactions.  L-lysine  is  incor- 
porated to  confirm  lysine  decarboxylase  activity 
for  dulcitol-positive  subgenus  I  cultures.  Since  it  is 
a  near  minimal  medium,  it  is  advantageous  to  in- 
oculate triple  sugar  iron  or  lysine  iron  agar  slants 
in  parallel  with  the  new  medium  to  act  as  a  source 
of  cells  for  'O'  group  serology  and  to  avoic 
missing  aberrant  biochemical  types.  Although  i 
few  atypical  reactions  were  noted,  all  of  the  32 
typical  Salmonella  of  subgenera  I-III  tested  wen 
typical  on  malonate  dulcitol  lysine  iron  agar  medi- 
um. Triple  sugar  iron  agar  can  be  considered  as 
giving  a  presumptive  test  for  Salmonella.  How- 
ever, as  it  does  not  differentiate  the  subgenera 
this  distinction  must  be  made  when  the  results  ol 
in-depth  biochemical  tests  are  known.  As  the  sub 
genera  can  be  differentiated  on  the  basis  ol 
malonate  and  dulcitol  reactions,  the  new  mediuir 
should  allow  for  the  presumptive  identification  ol 
Salmonella  subgenera  at  least  24  hr  earlier  than  is 
now  possible  with  conventional  procedures 
(Holoman-Battelle) 
W72-06265 


THE  BEHAVIOR  OF  CHLORELLA  PYRE 
NOIDOSA  IN  STEADY  STATE  CONTINUOUS 
CULTURE, 

California  Univ.,  Berkeley.  Lawrence  Radialior 

Lab. 

J.  N.  Dabes,  C.  R.  Wilke,  and  K.  H.  Sauer. 

Available  from  the  National  Technical  Informs 

tion  Service  as  UCRL-19958,  $3.00  in  paper  copy 

$0.95  in  microfiche.  August  1970.  184  p,  43  fig,  i 

tab,  138  ref. 

Descriptors:  'Algae.  'Cultures.  Photosynthesis 
Biomass,  Light  intensity.  Growth  rates.  Matbe 
matical  models.  Water  temperature.  Water  quali 
ty.  Carbon  dioxide.  Hydrogen  ion  concentration 
Carbon,  Oxygen,  Nitrogen,  Hydrogen.  Pnmar) 
productivity,  Respiration,  Plant  physiology 
Nutrients,  Nitrates,  Sulfates,  Phosphates 
Chlorides,  Borates,  Absorbance. 
Identifiers:  DNA,  Chlorophyll  a,  Chlorella  pyre- 
noidosa.  Spirogira.  Chlorella  ellipsoidea.  RNA 
Chlorophyll  b.  Ashing,  Laboratory  techniques. 

The  growth  of  Chlorella  pyrenoidosa  in  stead) 
state  continuous  culture  was  never  limited  b) 
C02,  minerals,  pH,  or  temperature.  The  effects  ol 
the  two  remaining  independent  variables,  specifk 
growth  rate  and  incident  light  intensity,  on  alga 
biomass  productivity  and  algal  physiolog\  wen 
examined.  It  was  found  that  optimum  alga 
biomass  productivity  was  obtained  at  a  specifH 
growth  rate  of  approximately  1 .6  day.  when  the  in 
cident  light  intensity  was  8.05  mw/sq  cm.  This  op 
timum  specific  growth  rate  is  not  expected  U 
change  significantly  as  a  function  of  incident  Ugh 
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intensity.  Total  chlorophyll  content,  chlorophyll 
a/chlorophyll  b  ratio,  light  saturated  rate  of 
photosynthesis,  dark  respiration  rates,  and  RNA 
content  were  strong  functions  of  specific  growth 
rate.  On  the  other  hand,  maximum  quantum  effi- 
ciency, light  saturated  rate  and  maximum  quantum 
efficiency  of  the  quinone  Hill  reaction,  and  DNA 
content  changed  little,  if  at  all,  as  a  function  of 
specific  growth  rate.  A  mathematical  expression 
for  the  light  response  curve  of  photosynthesis  was 
formulated  and  a  mathematical  model  for  the  per- 
formance of  optically  dense  algal  systems,  which 
are  of  interest  for  the  mass  culture  of  algae,  is 
presented.  This  model  differs  from  previous 
models,  since  it  uses  the  above-mentioned  light 
response  curve  to  describe  the  local  rate  of 
photosynthesis  and  also  counts  for  changes  in  the 
physiology  of  the  algae.  (Mortland-Battelle) 
W72-06274 


IMPROVEMENT  AND  APPLICATION  OF 
BENTHIC  ALGAL  ISOTOPE  PRODUCTIVITY 
MEASURING  METHODS, 

Hawaii  Univ.,  Honolulu.  Dept.  of  Botany. 
M.  S.  Doty. 

Available  from  the  National  Technical  Informa- 
tion Service  as  UH-235-P-4-5,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  June  1971.  94  p,  12  fig,  14  tab, 
51  ref.  Cont.  No.  AT  (04-3)-235. 

Descriptors:  'Marine  algae,  'Benthic  flora,  'Pri- 
mary productivity,  'Energy  conversion,  Standing 
crop,  Chlorophyta,  Cyanophyta,  Rhodophyta, 
Phaeophyta,  Carbon  radioisotopes,  Marine  fish, 
Instrumentation,  Absorption,  Sediment  discharge, 
Regression  analysis,  Biomass,  Methodology, 
Reefs,  Sampling,  Oxygen,  Temperature,  Light, 
Waves  (Water),  Phytoplankton,  Limestones,  Gas- 
tropods, Mollusks,  Invertebrates,  Crabs, 
Photosynthesis,  Marine  animals,  Benthic  fauna, 
Pacific  Ocean,  Respiration,  Radioactivity 
techniques,  Reproduction,  Absorption,  Carbon, 
Tracers. 

Identifiers:  Seaweeds,  Aphids,  Sponges.  Carbon- 
14. 

There  is  need  for  a  quantification  of  the  different 
factors  that  cause  variation  in  benthic  algal  popu- 
lations and  the  passage  of  energy  and  materials 
through  them.  A  review  of  three  years'  work  on 
the  roles  of  benthic  algae  (primary  productivity, 
sediment  deposition,  limestone  production)  in  the 
Tropical  Pacific  is  given.  The  work  carried  out  in 
the  3-year  period  included  (1)  techniques  for  elu- 
cidating the  roles  of  benthic  algae;  (2)  quantitative 
descriptions  of  the  algal  crops,  their  components, 
and  composition,  as  well  as  productivity;  and  (3) 
determinations  of  standing  crop  or  biomass  (C), 
primary  production  or  photosynthesis  (P),  respira- 
tion and  reproduction  (R),  and  losses  to  the  algal 
crop  (D).  New  techniques  have  been  developed 
and  applied  for  radioisotopic  analyses  (for  exam- 
ple, radioactive  tracer  and  chemical  oxygen 
productivity  measurement),  and  instrumentation 
for  radiation  and  other  measurements  has  been  ac- 
:umulated.  Tabulated  and  graphic  data  include  ef- 
fects of  temperature,  light,  and  wave  action  on 
standing  algal  crop,  statistics  dealing  with  crop 
variations,  primary  productivity,  reduced  oxygen 
n  relation  to  primary  productivity,  uptake  and 
Jtilization  of  radiocarbon,  and  algal-animal  as- 
sociations. Some  of  the  included  research  reports 
>re  'Physical  Factors  in  the  Production  of  Tropical 
Benthic  Marine  Algae',  'Abrasion  by  Water-Borne 
Pediments  as  an  Error  Producing  Factor  in  the 
Measurement  of  Diffusion  Gradients  Through  Dis- 
solution of  Calcium  Sulfate',  "The  Effect  of  Ox- 
/gen  Concentration  on  Productivity  Measure- 
ment', 'Benthic  Algal  Productivity  Measurements 
Correlated  with  Standing  Crop  Harvests'. 
Holoman-Battelle) 
IV72-06283 


IHE  ROLE  OF  SEDIMENTS  IN  EUTROPHICA- 
flON  -  A  PRELIMINARY  STUDY, 

Hinois  Univ.,  Urbana.  Water  Resources  Center. 
-.  A.  Moore,  and  M.  L.  Silver. 


Available  from  the  National  Technical  Informa- 
tion Service  as  PB-207  785,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Illinois  Water  Resources 
Center.  Report  No.  50,  1972.  96  p,  12  fig,  29  tab, 
300  ref.  OWRR  A-047-ILL  (1). 

Descriptors:  'Eutrophication,  'Lake  beds, 
'Phosphates,  'Sediment-water  interfaces,  'Great 
Lakes,  'Nutrients,  'Lake  sediments.  Lakes,  'Dis- 
tribution patterns,  Soils. 

Results  are  presented  of  an  extensive  literature 
survey  concerning  the  distribution  of  nutrients  in 
waters  and  sediments  and  mechanisms  for  describ- 
ing the  mobility  of  phosphate  nutrients  in  aquatic 
systems.  The  horizontal  and  vertical  distribution 
of  nutrients  for  Great  Lakes  waters  in  other  U.S. 
as  well  as  foreign  lakes  and  rivers  is  presented. 
Phosphate  nutrient  mobility  mechanisms  are  or- 
ganized in  a  single  table  based  upon  two  types  of 
transformations:  special  and  chemical.  Twenty- 
four  possible  types  of  transformation  categories 
are  employed  based  upon  the  organic  or  inorganic 
form  of  the  phosphate  itself  and  the  organic  or  in- 
organic type  of  spatial  domain  in  which  the 
phosphate  is  located.  A  laboratory  technique  to  aid 
in  the  study  of  the  hydrodynamic  transport  of 
phosphates  in  saturated  soils  is  described.  The 
technique  is  based  upon  a  modification  of  the  one 
dimensional  consolidation  test  and  employs 
radionucleid  tracers.  Typical  test  results  are 
presented,  though  the  complete  study  of  the 
phenomenon  is  the  subject  of  a  subsequent  project 
in  progress. 
W72-06286 


EFFECTS  OF  ELEVATED  TEMPERATURE  ON 
JUVENILE  COHO  SALMON  AND  BENTHIC  IN- 
VERTEBRATES IN  MODEL  STREAM  COMMU- 
NITIES, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Fisheries 
and  Wildlife. 
Ronald  A.  Iverson. 

Ph.D.,  Thesis,  June  1972.  98  p,  24  fig,  8  tab,  36  ref, 
5  append.  OWRR-B-012-ORE  (2). 

Descriptors:   'Heated  water,  Thermal  pollution, 
Aquatic     life,     'Salmon,     Food     chains.     Fish 
reproduction,  Water  pollution  effects. 
Identifiers:  'Coho  salmon,  Benthic  invertebrates. 

Reduced  growth  rates  of  coho  salmon  in  a  heated 
as  compared  to  a  control  stream  probably  resulted 
from  effects  of  temperature  on  the  invertebrate 
food  supply  as  well  as  from  direct  effects  of  tem- 
perature on  the  coho  in  raising  their  standard 
metabolic  rates  so  that  energy  available  for  growth 
was  reduced.  Winter  growth  rates  of  coho  in  the 
heated  stream  were  generally  higher  than  in  the 
control,  probably  as  a  result  of  an  increase  in  ap- 
petite with  increased  temperature.  Winter  growth 
rates  of  the  1969  year  class  were  high,  probably 
because  yound  coho  fry  were  available  as  food. 
Winter  growth  rates  of  coho  of  the  1 970  year  class , 
which  had  a  more  natural  food  supply,  were  low  in 
both  streams.  The  insect  fauna  of  the  Oak  Creek, 
Oregon  area  is  probably  adapted  to  cool  water 
temperatures,  and  this  adaptation  presumably  con- 
tributed to  the  reduced  insect  production  in  the 
heated  model  stream.  If  heat-tolerant  species  of  in- 
sects were  present  in  or  able  to  migrate  into  a 
stream  receiving  a  heated  effluent,  the  simplica- 
tion  of  the  invertebrate  fauna  caused  by  the  ther- 
mal pollution  might  increase  the  amount  of  food 
available  to  the  top  carnivore.  (Buckley-Oregon) 
W72-06293 


FIELD  ASSESSMENT  OF  N2-FEKATION  BY 
LEGUMES  AND  BLUE-GREEN  ALGAE  WITH 
THE  ACETYLENE  REDUCTION  TECHNIQUE, 

Wisconsin  Univ.,  Madison.  Dept.  of  Biochemistry. 
T.  H.  Mague. 

Ph.D.  Thesis,  1971.  177  p,  17  fig,  10  tab,  67  ref. 
OWRR  B-024-W1S  (2). 

Descriptors:  'Nitrogen  fixation,  'Analytical 
techniques,  'Legumes,  'Crops,  'Eutrophication, 


'Lakes,  'Gas  chromatography,  'Cyanophyta,  Air 
temperature,  Trophic  level,  Soybeans,  Great 
Lakes,  Water  pollution  effects.  Lakes. 
Identifiers:  Light  intensity,  'Nodules,  Lake  Men- 
dota  (Wis),  Trout  Lake,  Green  Bay  (Wis), 
Acetylene  reduction  analysis. 

The  nitrogen-fixing  enzyme  system  present  in 
nitrogen-fixing  organisms  has  previously  been 
shown  to  reduce  acetylene  to  ethylene  in 
stoichiometric  amounts.  The  relatively  simple 
equipment  required  for  the  assay  has  allowed  ex- 
tensive studies  of  nitrogen-fixation  in  the  field. 
The  acetylene  reduction  analysis  on  twenty 
samplings  from  Lake  Mendota,  Wisconsin 
revealed  two  peaks  to  N2-fixing  activities  which 
were  associated  with  the  presence  of  filamentous 
heterocystous  blue-green  algae.  Also,  the  trophic 
levels  of  four  northern  Wisconsin  lakes  were 
defined  in  terms  of  the  rates  of  acetylene  reduc- 
tion. Samples  collected  from  Lakes  Superior,  Hu- 
ron, and  Michigan  in  September  1970  showed 
practically  no  acetylene  reduction;  whereas,  varia- 
tions were  found  in  samples  collected  from  dif- 
ferent reaches  of  Green  Bay  of  Lake  Michigan. 
Diurnal  variations  in  acetylene  reduction  rates  by 
soybean  nodules  excised  every  hour  from  field- 
grown  plants  were  dependent  both  on  light  intensi- 
ty and  air  temperature.  After  sunset,  acetylene 
reduction  rates  of  over  one-half  the  maximum 
daylight  rate  were  observed.  These  experiments 
demonstrated  the  suitability  of  the  acetylene 
reduction  assay  for  following  changes  in  rates  of 
N2-fixation  by  nodulated  legumes  in  the  field  and 
by  blue-green  algae  in  lakes.  In  addition,  the  assay 
served  to  define  various  trophic  levels  of  lakes  and 
to  locate  zones  of  eutrophication  in  the  Great 
Lakes.  (Burris- Wisconsin) 
W72-06294 


I.EPTOSPntES  IN  FINGER-NAIL  CLAMS, 

Ontario  Veterinary  Coll. ,  Guelph. 

Barbara  F.  Kingscote. 

J  Wildl  Dis.  7  (3):  178-185.  1971.  nius. 

Identifiers:  Clams,  Deer,  Fingernail,  Leptospira- 

biflexa,      Leptospira-interrogans-pomona,      Lep- 

tospira-semaranga,  Leptospires,  Sphaerium. 

Clams  of  the  Genus  Sphaerium  were  collected  on 
an  island  where  Leptospira  interrogans  serotype 
pomona  infection  was  enzootic  in  deer.  Lep- 
tospires were  isolated  from  both  dry,  estivating 
and  aquatic,  active  clams.  The  isolates  did  not 
resemble  parasitic  leptospires  antigenically,  and 
they  did  not  produce  disease  in  gerbils.  Clams 
excreted  leptospires  into  water.  Uninfected  clams 
collected  from  a  different  source  were  exposed  to 
serotype  pomona  in  their  aquarium.  Serotype 
pomona  was  recovered  from  the  water  after  2 
days.  Leptospires  isolated  from  fluid  in  the  mantle 
cavity,  digestive  gland,  and  other  tissues  of  the 
clams  appeared  to  be  antigenically  different  from 
L.  pomona  and  from  each  other,  and  to  resemble 
serotype  biflexa  Patoc  I,  serotype  semaranga,  and 
a  New  England  strain  of  water  leptospire.  It  is 
possible  that  the  molluscan  environment  modified 
the  expression  of  genes  directing  the  structure  of 
surface  antigens  of  serotype  pomona,  and  that  this 
modification  was  stable. -Copyright  1971,  Biologi- 
cal Abstracts,  Inc. 
W72-06304 


DETERMINATION  OF  TRACE  AMOUNTS  OF 
MERCURY  US  FISH  TISSUES:  RESULTS  OF  A 
NORTH  AMERICAN  CHECK  SAMPLE  STUDY, 

Fisheries  Research  Board  of  Canada,  Winnipeg 

(Manitoba).  Freshwater  Inst. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-06305 


THE      SUSPENSION       AND      SINKING       OF 
PHYTOPLANKTON  IN  THE  SEA, 

Rhode  Island  Univ.,  Kingston.  Graduate  School  of 

Oceanography. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-06313 
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NUCLEAR  POWER  AND  ENVIRONMENTAL 
POLLUTION, 

Australian  Atomic  Energy  Commission,  Coogee. 
For  primary  bibliographic  entry  see  Field  05B. 
W72-06316 


BIOENVIRONMENTAL  AND  RADIOLOGICAL- 
-SAFETY  FEASIBILITY  STUDIES;  ATLANTIC- 
-PACIFIC  INTEROCEANIC  CANAL. 

Battelle  Memorial  Inst.,  Columbus,  Ohio. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-06320 


BASIC  RESULTS  OF  THE  WORK  ON 
DEVELOPMENT  OF  THE  RADIATION  SAFETY 
SYSTEM  IN  THE  USSR, 

Ministerstvo  Zdravookhraneniya  SSSR,  Moscow. 
A.  I.  Burnazyan,  S.  M.  Gorodinsky,  L.  A.  Din,  V. 
M.  Kozlov,  and  A.  N.  Marei. 

Available  from  the  National  Technical  Informa- 
tion Service  as  A/CONF.49/P/429,  $3.00  in  paper 
copy,  $0.95  in  microfiche.  Prepared  for  the  4th 
United  Nations  International  Conference  of  the 
Peaceful  Uses  of  Atomic  Energy,  Geneva,  Swit- 
zerland, Sept.  6-16,  1971.  June  1971.  6  tab. 

Descriptors:  'Radiation,  *  Radioactivity, 

•Radioactivity  effect,  'Water  pollution,  *Air  pol- 
lution, 'Soil  contamination,  'Safety,  Public 
health,  Toxicity,  Water  pollution  sources. 
Biochemistry,  Biology,  Regulation. 
Identifiers:  Codes  and  standards.  Guide,  Concen- 
tration. 

A  wide  system  of  experimental  studies  and  clinical 
observations  made  it  possible  to  determine  main 
biological  action  mechanisms  of  ionising  radiation 
in  the  living  organism.  A  great  number  of  in- 
vestigations was  devoted  to  the  study  of  accumu- 
lation and  elimination  kinetics  of  radioactive  sub- 
stances, the  study  of  reactions  and  biochemical 
changes  in  the  body  and  deteriorations  in  the  func- 
tional state  of  tissues  and  organs  due  to  the  action 
of  ionising  radiation.  These  experimental  and 
theoretical  studies  were  successfully  used  for  the 
development  of  maximum  permissible  levels  of 
ionising  radiation  and  maximum  permissible  intake 
of  radioactive  material  into  the  body.  (Houser- 
ORNL) 
W72-06323 


ENVIRONMENTAL         RADIATION,         PAST, 
PRESENT,  AND  FUTURE, 

Argonne  National  Lab.,  IU. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-06324 


RADIOACTIVE     WASTE     MANAGEMENT     IN 
RELATION  TO  THE  ENVIRONMENT, 

Allied  Chemical  Corp.,  Idaho  Falls,  Idaho. 
For  primary  bibliographic  entry  see  Field  05B. 
W72-06325 


THE  SIGNIFICANCE  OF  TRITIUM   RELEASE 
TO  THE  ENVIRONMENT, 

California  Univ.,  Livermore.  Lawrence  Radiation 

Lab. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-06327 


SOURCE  MAP  DEVELOPMENT  FOR  USE  IN 
PREDICTING  RADIOLOGICAL  EFFECTS  OF 
NUCLEAR  FACILITY  OPERATIONS, 

Hanford       Engineering       Development       Lab., 
Richland,  Wash. 
K.  R.  Wise. 

Available  from  the  National  Technical  Informa- 
tion Service  as  HEDL-SA-276,  $3.00  in  paper 
copy,  $0.95  in  microfiche.  For  presentation  at  the 
Pacific  Northwest  Internal  Section  of  Air  Pollu- 
tion Control  Meeting  at  Calgary,  Alberta,  Canada, 
Nov.  22,  1971.  37  p. 


Descriptors:  'Nuclear  reactors,  'Effluents, 
'Radioactivity,  'Radioactivity  effects,  'Model 
studies,  'Computer  models,  Mathematical 
models,  Research  and  development,  Population, 
Air  pollution.  Water  pollution,  Water  pollution 
sources,  Food  chains.  Path  of  pollutants. 
Identifiers:  Concentration,  Population  exposure, 
Dose  calculation. 

This  is  the  first  half  of  a  two-part  paper  describing 
the  development  of  a  computer  model  for  estimat- 
ing the  radiological  effects  on  man  of  operating 
nuclear  facilities  in  the  year  2000.  Such  a  model 
could  be  applied  to  predicting  the  effects  of  any 
pollutant  or  source  type.  The  effects  of  a  develop- 
ing nuclear  power  economy  is  difficult  to  appraise, 
particularly  because  of  the  many  food  pathways 
various  radionuclides  will  follow  in  reaching  the 
receptor.  Models  for  other  pollutants  might 
require  less  emphasis  in  this  area  and  more  empha- 
sis in  the  area  of  atmospheric  interactions.  A 
model  such  as  this  can  be  used  for  examining  the 
sensitivity  of  pollutant  effects  to  siting  and  waste 
treatment  systems  modifications  as  well  as  helping 
to  quantify  the  relative  importance  of  factors  used 
in  the  analysis  which  have  some  uncertainty  as- 
sociated with  their  values.  (Houser-ORNL) 
W72-06332 


EXPERIENCE  DEVELOPED  IN  MONITORING 
AND  CONTROL  OF  RADIATION  IN  THE 
U.A.R., 

Atomic  Energy  Establishment,  Cairo  (Egypt). 
For  primary  bibliographic  entry  see  Field  05B. 
W72-06336 


HERMES  -  A  DIGITAL  COMPUTER  CODE  FOR 
ESTIMATING  REGIONAL  RADIOLOGICAL 
EFFECTS  FROM  THE  NUCLEAR  POWER  IN- 
DUSTRY, 

Hanford  Engineering  Development  Lab., 
Richland,  Wash. 

J.  F.  Fletcher,  and  W.  L.  Dotson. 
Available  from  the  National  Technical  Informa- 
tion Service  as  HEDL-TME71-168,  $6.00  in  paper 
copy,  $0.95  in  microfiche.  December  1971.  781  p, 
21  fig,  38  tab,  153  ref ,  6  append. 

Descriptors:  'Nuclear  powerplants,  'Electric 
power,  'Nuclear  reactors,  'Radioactivity  effects, 
'Environmental  effects,  'Air  pollution,  'Water 
pollution,  'Water  pollution  effects,  Water  pollu- 
tion sources.  Measurement,  Digital  computer. 
Evaluation,  Monitoring,  Population,  Computer 
models,  Computer  program. 

Identifiers:  Dosimetry,  Concentration,  Population 
exposure.  External  dose.  Calculation. 

With  the  increasing  use  of  nuclear  energy  for  elec- 
trical generation,  considerable  attention  has  been 
focused  on  the  question  of  the  radiation  dose  to 
man  which  might  result  in  the  future  from  large 
scale  use  of  nuclear  facilities  in  the  electric  power 
industry.  In  an  attempt  to  provide  rational  esti- 
mates of  the  dose  which  might  be  expected,  a  com- 
puter model  has  been  developed  to  estimate  the 
release  of  radionuclides  to  the  environment,  and 
the  resultant  population  dose,  within  a  geographi- 
cal region  as  a  result  of  the  operation  of  nuclear 
facilities  within  that  region.  (Houser-ORNL) 
W72-06338 


LABORATORY  STREAM  RESEARCH:  OBJEC- 
TIVES, possibilities,  and  constraints, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Fisheries 

and  Wildlife. 

Charles  E.  Warren,  and  Gerald  E.  Davis. 

In:  Annual  Review  of  Ecology  and  Systematics, 

Volume    2;    Annual    Reviews    Inc.;    Palo    Alto, 

California.  R.  F.  Johnston,  Editor,  1971 ,  p  1 1 1-144. 

8  fig,  88  ref. 

Descriptors:  'Water  pollution  effects,  'Model  stu- 
dies, 'Streams,  'Ecosystems,  Aquatic  habitats, 
Biomass,  Aquatic  algae.  Aquatic  animals.  Balance 
of  nature,   Ecology,  Trophic  level,   Herbivores, 


Natural  streams.  Pulp  wastes.  Productivity,  Did 
drin.  Path  of  pollutants,  Reviews,  Food  chains 
Forecasting,  Constraints,  Research  facilities. 

Relatively  small,  constructed  channels  having  con 
trolled  water  flow,  which  have  been  develop© 
mainly  over  the  past  15  years,  have  potential  fo 
detailed  examination  of  the  function  of  ecosysten 
parts  as  they  lead  to  the  behavior  of  the  whole 
Food  organism  biomass  may  serve  as  a  'sufficient 
(R.  Levins,  Am.  Sci.  54,  421-431  (1966))  paramet* 
for  some  trophic  models.  A  very  wide  range  of  cii 
cumstances  may  be  modelled  with  regard  to  pollu 
tion.  However  constraints,  having  to  do  with  til 
succession,  diversity,  and  stability  of  communitie 
may  be  different  from  natural  ecosystems,  inter 
tionally  or  not.  (Bopp-ORNL) 
W72-06340 


TRITIATION  OF  AQUATIC  ANIMALS  IN  Al 
EXPERIMENTAL  FRESHWATER  POOL, 

California  Univ.,  Livermore.  Lawrence  Radiauo 

Lab. 

Florence  L.  Harrison,  and  John  J.  Koranda. 

Available  from  the  National  Technical  Inform: 

tion  Service  as  UCRL-72930,  $3.00  in  paper  copj 

$0.95  in  microfiche.  August  3,  1971.  35  p. 

Descriptors:  'Food  chains,  'Radioactivity  effect! 
'Tritium,  'Nuclear  wastes,  Water  pollution  d 
fects.  Cattails,  Aquatic  animals.  Clams,  Carj 
Crayfish,  Aquatic  algae.  Absorption,  Aquari; 
Animal  physiology,  Water  balance,  Tracers,  Plai 
physiology.  Aquatic  plants,  Radioecology. 

Freshwater  animals  (clams,  crayfish,  and  goldfisl 
and  algae  showed  half  times  of  less  than  one  da 
for  equilibration  of  more  than  95%  of  tissue  waU 
to  the  specific  activity  of  pool  water.  The  specif 
activity  of  the  tissue  water  of  a  plant  (cattail: 
reached  only  60-70%  of  that  of  the  pool  waU 
since  there  was  interchange  with  atmospher 
water  through  the  leaves.  Ratios  of  the  specific  ai 
tivity  of  the  organically  bound  tritium  to  til 
specific  activity  of  tissue  water  were  1 .0  for  algai 
0.62-0.99  for  cattails,  0.60  for  the  visceral  orgar 
of  clams  and  fishes,  and  0.30  for  the  muscle  ussu< 
Consumption  of  1  kilogram  of  the  animal  tissi 
would  give  a  whole  body  dose  of  about  4  mren 
when  the  radioactivity  of  the  pool  water  was  aboi 
0.05  microcuries/ml.  (Bopp-ORNL) 
W72-06342 


TRITIUM     BEHAVIOR     IN     FISH     FROM 
CHRONICALLY  CONTAMINATED  LAKE, 

Oak  Ridge  National  Lab.,  Tenn. 

J.  W.  Elwood. 

Available  from  the  National  Technical  Inform 

tion  Service  as  CONF-710501-45,  $3.00  in  pap 

copy,  $0.95  in  microfiche.  May  1971.  13  p.  4  fig,  I 

ref. 

Descriptors:  'Tritium,  'Freshwater  fish,  'Absor; 
tion.  Animal  physiology.  Food  chains.  Radioa 
tivity  effects.  Water  pollution  effects,  Nude. 
wastes,  Radioecology. 

After  exposure  of  fish  to  contaminated  lake  wat 
for  about  2  years,  the  biological  half  lives  of  tri 
um  were  0.2  hrs  for  96%  of  that  in  body  water,  0 
hrs  for  the  remaining  4%  in  body  water,  and  8 
days  for  all  but  a  very  small  fraction  of  that  whi< 
was  organically  bound  in  tissue.  It  appeared  th 
under  equilibrium  conditions  the  concentrate 
factor  was  less  than  1 .  (Bopp-ORNL) 
W72-06343 


ECOLOGICAL  SCIENCES  DIVISION  ANI*M 
PROGRESS  REPORT.  PERIOD  ENDING  SE 
TEMBER  30,  1971. 

Oak  Ridge  National  Lab..  Tenn. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-06345 
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ELIMINATION  OF  CS-137  FROM  THE  MUL- 
LET M.  CHELO  AND  THE  BLENNY  B.  PHOLIS 
(ETUDE  EXPERIMENTALE  DE  I  ELIMINA- 
TION DU  CS  CHEZ  LE  MULET  MUGIL  CHELO 
ET  LA  BLENNIE  BLENNIUS  PHOLIS), 
Commissariat  a  l'Energie  Atomique,  Cherbourg 
(France).  Centre  de  la  Hague. 
A.  Fraizier,  and  A.  Vilquin. 

Marine  Biology  Vol.  10,  p  154-156,  1971  (English 
summary).  4  fig,  6  ref . 

Descriptors:      'Nuclear     wastes,      'Absorption, 
•Marine  fish.  Retention,  Monitoring,  Water  pollu- 
tion effects.  Aquaria,  Food  chains,  Path  of  pollu- 
tants, Foreign  research. 
Identifiers:  Cesium  radioisotopes. 

Marine  fish  (5  specimens  each  of  two  species) 
were  retained  for  2  months  in  an  aquarium  con- 
taining 5  microCi/liter  of  Cs-137.  Biological  half- 
lives  of  Cs-137  were  determined  by  removing  the 
fish  to  uncontaminated,  14-16  deg  C  sea  water;  and 
monitoring  live  fish  with  a  scintillation  counter.  A 
20-30  day  component  was  25%  of  the  total  activity 
with  the  mullet  and  12%  with  the  blenny.  The  half- 
life  of  the  remaining  activity  was  about  154  days 
with  the  mullet  and  203  days  with  the  blenny. 
(Bopp-ORNL) 
W72-06349 


UPTAKE      AND      LOSS      OF      RADIOACTIVE 
RUTHENIUM  BY  FRESHWATER  ORGANISMS, 
(IN  JAPANESE), 
Kinki  Univ.,  (Japan). 
Yoshide  Honda,  Taeko  Koga,  Hiroshige 
Morishima,  Yasuo  Sato,  and  Shigetomi  Kitawaki. 
Radioisotopes  (Japan)  Vol  20,  No  8,  p  376-382 
(Aug  1971)  (English  summary).  3  fig,  7  tab,  20  ref. 

Descriptors:  'Radioactivity  effects,  'Aquatic 
habitats,  'Absorption,  Ecosystems,  Aquatic 
plants.  Snails,  Mussels,  Freshwater  fish,  Carp, 
Sediments,  Retention,  Foreign  research,  Path  of 
pollutants,  Water  pollution  effects,  Nuclear 
wastes,  Aquaria,  Food  chains. 
Identifiers:  Ruthenium  radioisotopes. 

After  Ru-106  was  added  to  an  aquarium 
ecosystem,  the  concentration  in  water  decreased 
to  a  steady  level  in  1-2  days  and  the  concentration 
in  the  upper  layer  of  sediment  reached  a  steady 
level  in  7  days.  Concentration  factors  decreased  in 
the  order:  duckweeds  ( 1 70),  mud  snails  (soft  tissue 
(22),  shell  (51)),  river  snails,  freshwater  mussels, 
and  crucian  carp  (visceral  mass  (13),  whole  body 
(4)).  The  concentration  factors  of  snails  and  mus- 
sels were  severalfold  greater  in  separate  experi- 
ments when  only  a  single  species  and  neither 
plants  or  sediment  was  present;  however  the  con- 
centration factor  of  carp  was  unchanged.  Biologi- 
cal half-lives  of  chlorocomplex  forms  of  Ru  were 
less  than  those  of  nitrosyl-nitrato  forms.  (Bopp- 
ORNL) 
W72-06352 


OYSTER  RESEARCH  WITH  RADIONUCLIDES, 

Washington  Univ.,  Seattle.  Lab.  of  Radiation 
Ecology. 

Victor  A.  Nelson,  and  Allyn  H.  Seymour. 
Available  from  the  National  Technical  Informa- 
tion Service  as  RLO-2225-T-1-7,  $3.00  in  paper 
copy,  $0.95  in  microfiche.  September  1,  1971.  20  p. 
AT(45-l)-2225. 

Descriptors:  'Radioisotopes,  'Absorption, 
•Oysters,  Mollusks,  Neutron  activation  analysis, 
Radioactivity  techniques,  Trace  elements, 
Tracers,  Monitoring,  Aquatic  environment, 
Estuarine  environment.  Shellfish,  Growth  rates, 
Feeding  rates,  Water  pollution  effects, 
Radioecology,  Reviews. 
Identifiers:  Radionuclide  uptake. 

This  review  covers:  effects  of  radiation  on  larvae 
and  in  genetic  studies;  determination  of  trace  ele- 
ments by  neutron  activation  analysis;  radionuclide 
uptake  as  a  means  to  monitor  the  presence  of 


radionuclides     in     aquatic     environments;     and 
radioactive-tracer  studies  of  contaminant  uptake 
and  retention,  feeding,  and  growth  rate  of  the 
shell.  (Bopp-ORNL) 
W72-06354 


ECOLOGICAL  ASPECTS  OF  PLUTONTUM  DIS- 
SEMINATION IN  TERRESTRIAL  ENVIRON- 
MENTS, 

California  Univ.,  Los  Angeles.  Lab.  of  Nuclear 

Medicine  and  Radiation  Biology. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-06355 


EFFECTS  OF  HtRADIATION  AND  TEMPERA- 
TURE ON  YOUNG  SALMONDDS, 

Washington  Univ.,  Seattle.  Lab.  of  Radiation 
Ecology. 

Arthur  D.  Welander. 

Available  from  the  National  Technical  Informa- 
tion Service  as  RLO-2225-T-8-5,  $3.00  in  paper 
copy,  $0.95  in  microfiche.  Final  report,  October 
29,  1971.  16  p.  AT(45-l)-2225. 

Descriptors:  'Lethal  limit,  'Radioactivity  effects, 
'Embryonic  growth  stage,  Nuclear  wastes,  Sal- 
mon, Rainbow  trout,  Washington,  X-rays,  Tem- 
perature, Water  pollution  effects,  Growth  rates. 

Growth  was  stimulated  by  x-irradiation  to  about 
500  rads,  but  was  unaffected  by  a  similar  exposure 
to  beta  radiation  from  a  Sr-90  source.  Salmon  emb- 
ryo survival  was  unaffected  by  acute  doses  less 
than  about  100  rads,  which  is  much  greater  than 
found  in  the  vicinity  of  nuclear  plants.  Rainbow 
trout  embryo  survival  was  unaffected  by  200  rads. 
(Bopp-ORNL) 
W72-06356 


SAVANNAH  RIVER  ECOLOGY  LABORATORY. 
ANNUAL  REPORT,  1971. 

Georgia  Univ.,  Athens.  Inst,  of  Ecology. 

Available  from  the  National  Technical  Informa- 
tion Service  as  SRO-310-1,  Pt  1  and  2,  $6.00  in 
paper  copy,  $1.90  in  microfiche.  Robert  J.  Beyers, 
I.  L.  Brisbin,  D.  C.  Coleman,  J-  B.  Gentry,  and  J. 
W.  Gibbons  (editors).  August  1971.  Parts  1  and  2. 
420p.AT(38-l)-310. 

Descriptors:  'Boron,  'Nutrient  requirement, 
'Cycling  nutrients,  'Radioactivity  effects,  Water 
pollution  effects,  Ecosystems,  Thermal  pollution, 
Radioecology,  Southeast  U.S.,  Microorganisms, 
Bass,  Ecology,  Snakes,  Poultry,  Rodents,  Aquatic 
habitats.  Aquatic  plants,  Amphibians,  Turtles, 
Aquatic  life.  Path  of  pollutants,  Reservoirs, 
Streams,  Soil-water-plant  relationships,  Absorp- 
tion. 

Work  at  the  Savannah  River  laboratory  is  reported 
which  includes  basic  ecology  (16  projects), 
radioecology  (3),  ecosystem  radiation  effects  (2), 
and  thermal  effects  on  fish  (2).  Analysis  of 
southeastern  United  States  surface  waters  for 
boron  showed  levels  which  were  usually  less  than 
100  ppb.  It  appears  that  a  higher  level  in  most 
streams  is  by  leaching  of  rocks  and  soil,  as  com- 
pared with  the  lower  level  in  large  reservoirs 
which  is  comparable  with  the  level  in  rainfall  (ex- 
cept in  cases  of  salt  water  intrusion).  Other  studies 
include:  radiation  effects  on  ecosystems  involving 
(respectively)  microorganisms,  fish,  and  broiler 
chicks;  and  nutrient  studies  in  ecosystems  involv- 
ing aquatic  macrophytes,  harvester  ants,  an  old- 
field  mouse,  small  mammals,  snakes,  mosquito- 
fish,  turtles,  and  lizards.  (Bopp-ORNL) 
W72-06357 


BIOCHEMICAL    INDICATORS   OF   ENVIRON- 
MENTAL POLLUTION, 

Oak  Ridge  National  Lab.,  Tenn. 
Gerald  Goldstein. 

Available  from  the  National  Technical  Informa- 
tion Service  as  CONF  711203-1,  $3.00  in  paper 


copy,  $0.95  in  microfiche.  December  26,  1971.  39 
P 

Descriptors:  'Enzymes,  'Bioindicators,  'Water 
pollution  effects,  Fish,  Cytological  studies, 
Reviews,  Toxicity,  Lethal  limit,  Public  health, 
Heavy  metals,  Organophosphorus  pesticides,  Car- 
bamate pesticides,  Phytoplankton,  Aqua'ic  bac- 
teria. 

The  uses  are  reviewed  of  (in  vitro)  cell-free 
preparations  and  (in  vivo)  tests  with  organisms, 
tissues  and  organs,  and  cell  cultures.  The  former 
include  the  catalase  activity  of  polluted  water  as  a 
measure  of  microbial  content,  the 
phosphomonoesterase  activity  as  a  measure  of 
phytoplankton  and  bacteria]  content,  and  a  field 
test  for  organophosphate-pesticide  water  pollution 
by  the  inactivation  of  (freeze-dried) 
acetylcholinesterase.  Biochemical  effects  may  be 
evident  before  clinical  symptoms.  A  10%  depres- 
sion in  the  brain  cholinesterase  activity  of  in- 
digenous fish  is  an  indicator  of  water  pollution  by 
organophosphate  and  carbamate  compounds.  The 
activity  of  fish  liver  enzymes  is  an  indicator  of  ex- 
posure to  toxic  metals.  Tissue  culture  tests  may 
provide  more  reliable  criteria  of  biologically  safe 
concentrations  than  tests  with  adult  animals.  Ac- 
tivities of  enzymes  in  human  blood  are  used  as  in- 
dicators of  exposure  to  organophosphorus  and 
carbamate  pesticides.  (Bopp-ORNL) 
W72-06361 


SEWAGE  FUNGUS:  STUDIES  OF 

SPHAREROTILUS    SLIMES    USING    LABORA- 
TORY RECIRCULATING  CHANNELS, 

Water  Pollution  Research  Lab.,  Stevenage  (En- 
gland). 

For  primary  bibliographic  entry  see  Field  05G. 
W72-06417 


STUDIES  OF  LIMAX  AMOEBAE  IN  A 
SWIMMING  POOL, 

Ustav  Epidemiologic  a  Mikrobiologie,  Prague  (C- 

zechoslovakia). 

L.  Cerva. 

Hydrobiologia.  38(1):  141-161.  1971.  nius. 

Identifiers:  Acanthamoeba-Castellanii, 

Acanthamoeba-Polyphaga,    Amoebae,    Chlorine, 

Human,       Limax,       Naegleria-Gruberi,       Pool, 

Swimming. 

Lengthy  investigations  were  performed  in  a 
swimming  pool,  which  has  been  the  source  of  a 
pathogenic  agent  responsible  for  16  fatal  cases  of 
primary  amoebic  meningoencephalitis.  A  descrip- 
tion is  given  of  the  methods  employed  for  confirm- 
ing, by  cultivation  and  microscopy,  the  presence 
of  potential  pathogenic  strains  of  amoebae  of  the 
limax  type  in  the  water  and  in  all  areas  of  the 
swimming  pool  moistened  by  the  water  from  the 
pool  and  also  of  methods  employed  for  testing  the 
pathogenicity  of  the  isolated  strains.  Quantitative 
cultivation  examination  revealed  that  the  concen- 
tration of  amoebae  capable  of  growth  at  37  C  in 
water  treated  with  the  prescribed  amount  of  free 
CI  and  answering  to  all  bacteriological  and  chemi- 
cal norms,  ranged  from  102  -  103  specimens  in  1  1 
of  water.  The  principal  site  of  amoebic  reproduc- 
tion are  the  walls  and  the  floor  of  the  pool  mainly 
in  its  deeper  parts,  where  the  density  of  protozoan 
populations  may  reach  several  thousands  per  1 
cm2.  Also  the  large  inner  surface  of  the  sand  filter 
offers  most  favorable  conditions  for  amoebic 
reproduction.  No  direct  relationship  was  observed 
between  the  occurrence  of  amoebae  and  the  bac- 
teriological and  chemical  state  of  the  water.  The 
presence  of  1 1  spp.  of  amoebae  of  the  limax  group 
was  identified  in  the  pool  including  several  strains 
of  the  species  Naegleria  gruberi.  The  moderate 
pathogenic  capability  of  only  5  strains  of  the  spe- 
cies Acanthamoeba  castellanii  and  A.  polyphaga 
was  confirmed  in  experimental  infection  of  mice. 
Pathogenic  strains  of  the  species  N.  gruberi,  the 
etiologic  agent  of  primary  amoebic  meningoen- 
cephalitis of  man,  was  not  found  in  either  the  pool 
itself  or  the  adjoining  area.  Various  control  mea- 
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sures  were  suggested  which  may  reduce  the  densi- 
ty of  amoebae  of  the  Umax  type  in  the  pool  and, 
hence,  reduce  the  danger  of  infection  with  primary 
amoebic  meningoencephalitis  acquired  through 
bathing. --Copyright  1971,  Biological  Abstracts, 
Inc. 
W72-06419 


EFFECT  OF  ORGANIC-MINERAL  FERTIL- 
IZERS ON  THE  DEVELOPMENT  OF 
PHYTOPLANKTON  IN  CULTIVATED  CARP 
PONDS, 

Akademiya  Nauk  Litovskoi  SSR,  Vilnius.  Inst,  of 

Botany. 

G.  Y.  Yankavichyute. 

Tr  Akad  Nauk  Lit  SSR  Ser  V  Biol  Nauk.  1.  81-95. 

1970.  Illus.  English  summary. 

Identifiers:  Carp,  Cultivated,  Development,  Fer- 
tilizers, Mineral,  Organic,  Oxygen,  Pediastrum, 
Plankton,  Ponds,  Productivity,  Scenedesmus. 

Consumption  of  N  by  phytoplankton,  mainly  spe- 
cies of  Pediastrum  and  Scenedesmus,  was  greater 
in  the  presence  of  definite  quantities  of  P.  Higher 
concentrations  of  N  in  a  certain  ratio  with  P  in- 
creased 02  productivity  in  the  ponds. --Copyright 

1971 ,  Biological  Abstracts,  Inc. 
W72-06424 


THE  EFFECTS  OF  POLLUTION  BY  OIL  AND 
OIL-DISPERSANTS  ON  THE  COMMON  INTER- 
TIDAL  POLYCHAETES,  CIRRIFORMIA  TEN- 
TACULATA  AND  CIRRATULUS  CDXRATUS, 

British  Museum  of  Natural  History,  London  (En- 
gland). 

J.  David  George. 

J  Appl  Ecol.  8  (2):  41 1-420.  1971.  Illus.  Maps. 
Identifiers:     Cirratulus-ciiTatus,    Cirriformia-ten- 
taculata,     Dispersants,     Inter,     Oil,     Pollution, 
Polychaetes,  Tidal,  Toxicity. 

A  spillage  of  fuel  oil  occurred  in  Sept.  1960  from 
the  Marine  terminal  of  the  Esso  oil  refinery  at 
Fawley,  England.  The  oil-polluted  mudflats  at  the 
mouth  of  the  River  Hamble  contained  large  popu- 
lations of  C.  tentaculata  and  C.  cirratus.  Quantita- 
tive studies  on  C.  tentaculata  at  Hamble  Spit 
showed  that  its  spawning,  growth  and  mortality 
were  unaffected  by  the  presence  of  oil.  Semi- 
quantitative observations  on  the  Spit  population  of 
C.  cirratus  showed  it  to  be  similarly  unaffected. 
The  reasons  for  the  ineffectiveness  of  the  oil  in 
disrupting  the  life  processes  of  the  worms  were 
discussed.  On  mudflats  at  Hamble  village  and 
Warash  where  Essolvene  dispersant  was  used  to 
remove  oil  from  boats  and  shore  installations,  a 
drop  in  numbers  of  both  species  of  worm  oc- 
curred. Toxicity  tests  using  Essolvene  and  BP 
1002  showed  that  both  species  were  killed  by  rela- 
tively low  concentrations  of  dispersant,  although 
C.  cirratus  was  the  more  tolerant.  BP  1002  was  the 
most  toxic  of  the  two  dispersants.  The  populations 
at  Hamble  village  and  Warsash  showed  signs  of 
recovery  2  yr  after  pollution,  with  C.  tentaculata 
recolonizing  less  rapidly  than  C.  cirratus.  Labora- 
tory tests  showed  new  dispersants  prevented 
gamete  formation  in  C.  cirratus  at  concentrations 
approaching  the  lethal  level. -Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-06458 


BEACH  AND  NEAR-SHORE  WATER  POLLU- 
TION: RINCON  POINT  TO  POINT  MUGU, 
CALIFORNIA, 

Pacific  Missile  Range,  Point  Mugu,  Calif. 
For  primary  bibliographic  entry  see  Field  05B. 
W72-06471 


ENVIRONMENTAL  DISTURBANCES  OF  CON- 
CERN TO  MARINE  MINING  RESEARCH,  A 
SELECTED  ANNOTATED  BIBLIOGRAPHY. 

Battelle  Memorial  Inst.,  Columbus,  Ohio.  Colum- 
bus Labs. 


Available  from  the  National  Technical  Informa- 
tion Service  as  COM-71-01012,  $3.00  in  paper, 
$0.95  in  microfiche.  National  Oceanic  and  At- 
mospheric Administration  Technical  Memoran- 
dum ERL  MMTC-3 ,  July  1 97 1 .  72  p. 

Descriptors:  'Bibliographies,  'Water  pollution  ef- 
fects, 'Environmental  effects,  'Mining,  'Oceans, 
Documentation,  Marine  geology,  Publications, 
Sedimentology.  Dredging,  Ecology,  Ecosystems, 
Shellfish,  Aquatic  habitats,  Marine  biology. 
Identifiers:  'Marine  mining. 

This  bibliography  concerning  environmental 
disturbances  associated  with  marine  mining 
research  contains  approximately  245  entries.  For 
convenience,  annotations  are  presented  by  catego- 
ry of  offshore  industrial  activity.  Selected 
references  directly  related  to  the  problem  but  not 
offering  environmental  disturbance  data  are  of- 
fered under  Directly  Related  References.  It  was 
evident  from  the  search  that  most  of  the  ex- 
perience has  been  in  fresh  and  brackish  water.  The 
effect  of  silt  -  from  channel  dredging  and  onshore 
placer  mining  (near  streams)  as  well  as  from  natu- 
ral runoff  —  is  one  of  drastic  damage  to  fish  and 
aquatic  vegetation.  These  experiences,  however, 
cannot  be  directly  extrapolated  offshore,  for  two 
reasons:  Marine  organisms  are  different  than 
those  studied  in  estuaries,  lakes,  and  rivers;  and 
mining  is  a  continuous  operation  that  creates  more 
than  a  brief  temporal  change  in  the  environment. 
(Woodard-USGS) 
W72-06473 


A  PRELIMINARY  ECOLOGICAL  STUDY  OF 
AREAS  TO  BE  IMPOUNDED  IN  THE  SALT 
RIVER  BASIN  OF  KENTUCKY, 

Kentucky  Water  Resources  Inst.,  Lexington. 
For  primary  bibliographic  entry  see  Field  05A. 
W72-06526 


CHEMISTRY  OF  NITROGEN  AND 

PHOSPHORUS  IN  WATER. 

American  Water  Works  Association,  New  York. 
Water  Quality  Div.;  and  American  Water  Works 
Association,  New  York.  Committee  on  Nutrients 
in  Water. 

Journal  of  American  Water  Works  Association, 
Vol.  62,  No.  2,  p  127-140,  Feb.  1970.  6  fig,  8  tab,  64 
ref. 

Descriptors:  'Water  quality,  'Aquatic  productivi- 
ty, 'Aquatic  microorganisms,  'Algae,  'Nitrogen, 
•Phosphorus,  Sediments,  Organic  wastes. 

Of  the  major  elements  essential  to  algal  growth, 
nitrogen  and  phosphorus  are  most  likely  to  be 
found  in  limited  amounts  in  natural  waters.  Since 
they  therefore  represent  promising  weak  links  in 
the  algal  life  cycles,  their  chemical  states  and 
behavior  in  water  are  examined  to  see  how  water 
treatment  might  benefit.  Supplies  of  nitrogen  and 
phosphorus  are  present  in  bodies  of  water  either  in 
the  sediments,  the  atmosphere  above,  or  in  the 
form  of  dissolved  gases.  These  may  be  available 
for  the  growth  of  algae  and  other  aquatic  plants, 
but  the  rates  at  which  they  may  become  available 
is  slow.  These  rates  are  important  as  they  tend  to 
control  the  amount  of  growth  which  can  be  sup- 
ported. Soluble  nitrogen  and  phosphorus  con- 
tained in  effluents  from  waste  treatment  plants  are 
in  readily  soluble  form  and  they  can  stimulate 
growth  far  in  excess  of  that  which  would  occur 
naturally.  In  assessing  the  extent  of  nutrient-re- 
lated problems  and  their  control,  the  water 
manager  must  evaluate  the  significance  both  of  the 
readily  available  forms  and  the  forms  which  may 
be  slowly  released  from  suspended  particles  and 
from  sediments.  (Bean-AWWARF) 
W72-06532 


TOXIC  EFFECTS  OF  TRACE  ORGANICS  ON 
FISH, 

Esso   Research   and    Engineering   Co.,    Florham 
Park,  N.J. 


J.  W.  Smith,  and  S.  G.  Grigoropoulos. 
Journal  of  American  Water  Works  Association, 
Vol.  62,  No.  8,  p  499-506,  August  1970.  4  fig,  5  tab, 
14  ref. 

Descriptors:  Water  quality.  Water  treatment,  Fish 
toxins,  'Trace  elements,  'Toxicity,  Fish,  Organic 
matter.  Water  pollution  effects. 
Identifiers:  'CCE,  'CAE,  'Synergistic  toxicity. 

The  effects  on  fish  of  various  surface  and  subsur- 
face water  organics  were  very  different.  Carbon 
Chloroform  Extract  (CCE)  and  Carbon  Alcohol 
Extract  (CAE)  materials  from  subsurface  waters, 
studied  individually,  did  not  exhibit  acute  toxic  ef- 
fects, whereas  surface  water  CCE  was  toxic  at 
relatively  low  concentrations.  Of  even  greater  im- 
portance is  the  strongly  synergistic  toxic 
behaviour  of  spring  water  CCE  and  CAE  when 
these  materials  were  combined  at  their  naturally 
occurring  ratio.  With  lengthened  exposure  time  all 
the  organic  micropollutants  were  toxic  to  fish  at 
much  lower  concentrations,  however,  the  relative 
relationship  between  acute  and  long-term  values 
was  quite  different.  The  mode  of  action  of  the  sur- 
face and  subsurface  water  organic  micropollutants 
was  a  disruption  of  respiratory  enzyme  activity 
and  a  physical  blockage  of  oxygen  transfer  across 
the  gills,  respectively.  The  highly  synergistic  and 
cumulative  toxic  behavior,  coupled  with  the 
recovery  of  significant  quantities  of  organic 
materials  other  than  those  which  are  chloroform 
soluble  strongly  points  to  the  need  for  reevaluating 
drinking  water  standards.  (Bean-AWWARF) 
W72-06535 

5D.  Waste  Treatment  Processes 


A  STUDY  OF  FOAM, 

Iowa  State  Univ.,  Ames.  Dept.  of  Chemical  En- 
gineering. 
J.  A.  Post. 

M  S  Thesis,  1971.  78  p,  16  fig,  10  tab,  30  ref. 
OWRR  A-032-IA  (9). 

Descriptors:  'Foaming,  'Surface  waters.  'Foam 
fractionation,  'Separation  techniques,  'Water 
quality.  Control,  Laboratory  tests,  Bubbles, 
Mathematical  studies,  Equations,  Gases, 
Coalescence,  Bacteria,  Cultures,  Water  pollution 
control.  'Waste  water  treatment. 
Identifiers:  'Saccharomyces  fragilis. 

'Acetobacter  suboaxydans. 

A  Study  of  foam  fractionation  of  Saccharomyces 
fragilis,  Y1109  and  Acetobacter  suboxydans, 
NRRL  B72  was  made  including  static  foam 
drainage  and  coalescence.  To  ensure  coalescence 
of  the  foam  generated  in  the  batch  runs,  an  8-inch 
outside  diameter  column  was  designed.  Two 
distinct  curves  were  revealed,  one  describing  the 
increase  in  bubble  size  when  drainage  is  the  con- 
trolling phenomena,  and  the  other  when 
coalescence  is  the  controlling  phenomena.  During 
the  drainage  portion,  bubble  size  increases  ex- 
ponentially with  time;  and  during  the  coalescence 
period,  bubble  size  was  described  by  a  second- 
order  type  rate  equation.  (Woodard-USGS) 
W72-05882 


THE      RECLAMATION      OF      SEWAGE      EF- 
FLUENTS FOR  DOMESTIC  USE, 

National  Inst,  for  Water  Research,  Pretoria  (South, 
Africa). 

G.  G.  Cillie,  L.  R.  J.  vanVuuren.  G.  J.  Stander,  and 
F.  F.  Kolbe. 

Proceedings,  International  Association  on  Wato 
Pollution  Research  Conference,  3rd,  Munich.  Ger- 
many. 1966,  Vol  2,  p  1-19,  7  fig,  9  tab.  12  ref. 
Identifiers:  'Water  reuse,  'Public  health.  Bac- 
teria, Viruses,  Separation  techniques.  Algae 
Coagulation,  Flotation,  Sedimentation,  Nutrients 
Denitrification,  Nitrification,  Chlorination .  Disin 
fection.  Carbon  dioxide.  Adsorption,  Activate* 
carbon,  Filtration,  Ponds,  Cost  analysis.  Water 
purification,  'Waste  water  treatment. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 
Waste  Treatment  Processes — Group  5D 


,  pilot  scale  water  treatment  plant  for  potable 
/ater  production  from  treatment  plant  effluent 
,as  operated  at  Windhoek  to  evaluate  operational 
rocedues  and  to  pinpoint  weak  areas  within  the 
ystems.  The  installation  included  a  primary  flota- 
on-sedimentation  (later  changed  to  flotation 
nly)  unit  for  algae  removal,  an  aeration  tank  for 
BS  removal,  and  an  activated  carbon  filter  for 
nal  polishing.  Raw  water  to  the  plant  was 
reduced  from  municipal  sewage  effluent  by 
leans  of  biochemical  denitrification  and  by  har- 
assing the  nutrient  stripping  ability  of  algae.  The 
otation  unit  was  demonstrated  to  provide  a  relia- 
le,  economical  algae  harvesting  procedure.  Ex- 
nsive  bacteriological  and  virological  testing  pro- 
ams  were  also  conducted.  E.  coli  and  pathogens 
ere  completely  eliminated  in  the  pilot  water 
eatment  process,  and  the  appearance,  taste,  and 
lor  of  the  water  was  preferable  to  those  of  the 
ater  in  the  normal  recirculation  system.  High 
msumptive  water  use  (65%)  in  Windhoek 
-events  a  high  buildup  of  minerals  through  natu- 
J  bleed-off.  Total  cost  of  delivering  reclaimed 
ater  to  the  Windhoek  storage  reservoirs  was  esti- 
ated  at  8.8  South  African  cents/cu.  meter.  (See 
so  W72-06017  thru  W72-06019)  (Lowry-Texas) 
'72-06016 


ORMAL  DISCUSSION  OF,  'THE  RECLAMA- 
lON  OF  SEWAGE  EFFLUENT  FOR 
OMESTIC  USE, 

etropolitan  Water  Board,  London  (England). 
.  P.  Burman. 

roceedings,  International  Association  on  Water 
dilution  Research  Conference,  3rd,  Munich,  Ger- 
any,  1966,  p  19-23,  2  fig,  1  tab,  2  ref. 

escriptors:  "Water  purification,  'Flow  augmen- 
tion,  *Lagoons,  Activated  sludge,  Algae, 
utrients,  Viruses,  Bacteria,  E.  coli,  Public 
:alth.  Pathogenic  bacteria,  Temperature, 
itrates,  Ammonia,  *Water  reuse,  Waste  water 
eatment. 

:condary  effluent  from  a  conventional  activated 
udge  plant  was  passed  through  a  series  of  3 
goons.  Effluent  from  the  lagoons  flowed  into  the 
iver  Lee  at  Rye  Meads.  Chemical,  bacteriologi- 
il,  and  biological  quality  were  over  a  period  of  2.5 
:ars.  Bacterial  reductions  demonstrated  a  wide 
inability  with  temperature  and  type  of  organ- 
ms.  In  general,  E.  coli,  total  coliform,  and  fecal 
reptococci  were  the  most  completely  removed 
l  excess  of  90%  always).  The  degree  of  bacterial 
lprovement  was  not  linear,  changing  with  tem- 
:rature.  Enteroviruses  were  found  in  half  the 
inples  of  the  lagoon  influent  and  only  twice  in 
e  lagoon  effluent,  fully  justifying  the  place  of 
aturation  ponds  in  water  reclamation.  Questions 
ere  also  raised  about  the  flotation  process,  and 
mperature  of  the  algae  nutrient  stripping 
ocess,  as  well  as  ABS  removals.  (See  also  W72- 
•016)  (Lowry-Texas) 
72-06017 


ISCUSSION  OF  THE  RECLAMATION  OF 
SWAGE  EFFLUENTS  FOR  DOMESTIC  USE, 

inistry  of  Construction,  Tokyo  (Japan). 

Kubo. 

oceedings,  International  Association  on  Water 

>Uuuon  Control  Conference,  3rd,  Munich,  Ger- 

any,  1966,  p  23-27,  4  tab. 

escriptors:  'Water  purification,  "Coagulation, 
'titration,  *Chlorination,  *Water  reuse,  Industri- 
water.  Industrial  wastes.  Iron,  Color,  Slime,  Al- 
ilinity,  Hydrogen  ion  concentration,  Biodegrada- 
>n,  Temperature,  Toxicity,  Salinity,  Chlorides, 
Vaste  water  treatment. 

euse  of  wastewater  effluents  for  industrial  pur- 
ees is  expected  to  continue  and  expand  in  Japan, 
any  industrial  uses  may  be  satisfied  with  a  low 
lality  of  water,  whereas  water  must  be  of  ex- 
emely  high  quality  for  others.  Because  of  high 
ssolved  matter  and  chloride  content,  steel  mills, 
etal-working,    and   chemicals    industries    using 


water  for  cooling  or  washing  have  been  the  prin- 
cipal effluent  users.  Some  recommendations  in  im- 
proving effluent  purification  include:  (1)  operation 
and  maintenance  cost  of  purification  is  lower  in 
summer  due  to  more  efficient  secondary  treat- 
ment; (2)  when  using  aluminum  sulfate  coagulant, 
floes  are  light  and  upflow  velocity  should  be  less 
than  55  mm/min  in  summer  and  less  than  40 
mm/min  in  winter;  (3)  rapid  sand  filtration  is  useful 
in  maintaining  good  water  quality;  (4)  pre-and 
post-chlorination  are  helpful  in  reducing  plugging 
of  lines  as  well  as  for  orgainic  matter,  color,  and 
iron  removal;  (5)  foaming  difficulties  may  be 
resolved  by  more  widespread  use  of  soft-type 
ABS  rather  than  hard  ABS;  and  (6)  increasing 
salinity,  toxicity,  and  mineralization  limit  the  ex- 
tent of  reuse  for  water.  (See  also  W72-06016) 
(Lowry-Texas) 
W72-06018 


DISCUSSION  OF  'THE  RECLAMATION  OF 
SEWAGE  EFFLUENTS  FOR  DOMESTIC  USE', 

Los  Angeles  County  Sanitation  District,  Calif. 
John  D.  Parkhurst. 

Proceedings,  International  Association  on  Water 
Pollution  Research  Conference,  3rd,  Munich,  Ger- 
many, 1966,  p  27-32.  3  fig,  1  tab. 

Descriptors:  *Water  reuse,  'Recreation,  'Non- 
consumptive  use.  Public  health,  Bacteria,  Viruses, 
Water  purification,  Sedimentation,  Flotation, 
Chlorination,  Oxidation  lagoons,  Cost  analysis, 
Construction  costs,  Operation  and  maintenance, 
Tertiary  treatment,  Waste  water  treatment,  Water 
quality  control. 

In  parallel  with  the  development  of  the  Windhoek 
reclamation  scheme,  a  reclamation  scheme  to  pro- 
vide recreational  water  for  Lancaster,  California 
has  been  developed.  The  Lancaster  system  fea- 
tures: (1)  60  day  retention  of  primary  effluent  in 
oxidation  ponds,  permitting  50%  total  nitrogen 
reduction,  stabilization  of  organics,  and  die-off  of 
viruses,  pathogens,  and  parasites;  (2)  aluminum 
sulfate  coagulation;'  (3)  algae  removal  by  either 
flotation  or  sedimentation;  (4)  sand  filtration;  (5) 
chlorination  at  1 5  mg/1  dosage  and  1 2  hour  chlorine 
contact  time;  and  (6)  discharge  to  recreational 
lake.  Average  effluent  COD  of  41  mg/1  obtained 
without  carbon  filtration  is  compared  to  a  reported 
35  mg/1  COD  in  the  effluent  at  Windhoek  after  car- 
bon filtration.  Costs  for  the  Lancaster  facilities 
have  been  reported  as  3  cents/ 1000  gallons  for 
capital  facilities  and  11.5  cents/1000  gallons  for 
operation  and  maintenance  for  a  3  mgd  plant. 
Costs  for  primary  and  secondary  facilities  of  the 
same  size  were  reported  as  8.3  cents/1000  gallons, 
so  the  system  cost  would  be  22.8  cents/1000  gal- 
lons, comparing  favorably  to  the  46.5  cents/ 1000 
gallons  reported  at  Windhoek.  (See  also  W72- 
06016)  (Lowry-Texas) 
W72-06019 


COMBINED  TANNERY  AND  MUNICIPAL 
WASTE  TREATMENT  -  GLOVERSVTLLE-JOH- 
NSTOWN,  NEW  YORK, 

Syracuse  Univ.,  N.Y.  Dept.  of  Civil  Engineering. 
Nelson  L.  Nemerow,  and  Richard  Armstrong. 
Proceedings,  Industrial  Waste  Conference,  21st, 
May  3-5,  1966,  Part  I,  p  447-467.  5  fig,  8  tab,  14  ref. 

Descriptors:  'Domestic  wastes,  'Industrial 
wastes,  'Pilot  plants.  Laboratory  tests.  Analytical 
techniques,  Sampling,  Oxygen  sag,  Waste  as- 
similative capacity,  Dissolved  oxygen,  Activated 
sludge,  Trickling  filters,  'Sludge  digestion, 
Sewage  treatment,  Biochemical  oxygen  demand, 
Water  quality  control,  'Waste  water  treatment. 
Identifiers:  'Combined  treatment,  'Tannery- 
sewage  wastes. 

Combined  tannery  and  municipal  wastes  have  seri- 
ously degraded  the  water  quality  of  Cayadutta 
Creek  in  Fulton  County,  New  York.  Such  treat- 
ment facilities  as  were  available  were  antiquated 
and  able  to  handle  only  one-half  of  the  flows  being 
received.  A  sampling  survey  was  conducted  to 


determine  what  measures  were  to  be  utilized. 
After  characterization  of  the  water  from  the  creek, 
the  contributions  of  each  individual  industry  were 
assessed,  and  determinations  of  the  degree  to 
which  pollutants  needed  to  be  removed  were  for- 
mulated. The  evidence  gathered  from  the  stream 
survey  demonstrated  that  secondary  treatment  of 
the  combined  wastes  to  65  to  97%  BOD  reduction 
for  critical  stream  flows  of  25  to  12  cfs  was  neces- 
sary. Laboratory  and  pilot  scale  studies  showed 
that  the  conventional  activated  sludge  system  was 
capable  of  producing  65  to  85%  BOD  reductions  at 
loadings  of  60  to  1 15  lbs  BOD/ 1000  cu  ft  of  aerator 
capacity.  A  digestion  batch  experiment  produced  9 
cu  ft  of  gas/lb  of  volatile  matter  destroyed  and  ef- 
fected a  71%  reduction  in  organic  matter.  Because 
of  the  unique  nature  of  the  volume  and  charac- 
teristics of  the  tannery-sewage  waste  mixture  as 
well  as  the  size  and  cost  of  the  project,  field  proto- 
type studies  were  recommended  to  precede  full- 
scale  treatment  plant  construction.  (Lowry-Texas) 
W72-06021 


THE  EFFECT  OF  ALGAL  CONCENTRATION, 
LUMINOUS  INTENSrTY,  TEMPERATURE, 
AND  DIURNAL  CYCLE  OR  PERIODICITY 
UPON  GROWTH  OF  MIXED  ALGAL  CUL- 
TURES FROM  WASTE  STABILIZATION 
LAGOONS  AS  DETERMINED  ON  THE  WAR- 
BURG APPARATUS, 

Missouri  Univ.,  Columbia.  Dept.  of  Chemical  En- 
gineering. 

R.  H.  Luebbers,  and  D.  N.  Parikh. 
Proceedings,  Industrial  Waste  Conference,  21st, 
May  3-5,  1966,  Part  I,  p  348-367.  13  fig,  21  ref. 

Descriptors:  'Waste  water  treatment,  'Oxidation 
lagoons,  'Algae,  Light  intensity,  Carbon  dioxide, 
Growth  rates,  Temperature,  Pilot  plants, 
Hydrogen  ion  concentration,  Organic  loading, 
Centrifugation,  Respiration,  Biochemical  oxygen 
demand,  Nitrogen  fixation. 
Identifiers:  'Oxygen  production. 

The  normal  performance  and  effect  of  various 
operating  variables  on  waste  stabilization  lagoons 
were  investigated  in  a  2  stage  experimental  study. 
The  results  of  the  first  stage  pilot  plant  study,  par- 
ticularly the  effect  of  supplementary  light  on  algal 
growth  prompted  the  use  of  the  Warburg  ap- 
paratus. Using  substrate  from  the  pilot  plant 
lagoons,  tests  runs  were  made  both  with  and 
without  a  source  of  actinic  light,  and  with  KOH,  a 
'carbon  dioxide  buffer',  or  no  material  in  the 
center  well  of  the  Warburg  flasks.  The  standard  5 
day  BOD  occurred  in  50  hours  and  the  nitrogen 
plateau  at  350  hours.  02  production  is  almost  a 
linear  function  of  algal  and  other  biota  concentra- 
tion. 02  production  increased  as  a  logarithmic 
function  of  light  concentration  up  to  720  ft-can- 
dles,  remained  constant  until  4500  ft-candles,  and 
then  decreased  with  the  algae  dying  within  24 
hours.  02  production  varied  with  temperature, 
very  low  at  10  deg  C,  increasing  rate  at  an  increas- 
ing rate  to  above  20  deg  C,  and  continues  to  in- 
crease at  a  decreasing  rate.  Maximum  rate  of  02 
production  is  above  35  deg  C.  02  consumption 
without  light  increased  linearly  with  temperature. 
Both  diurnal  cycle  and  periodicity  effected  02 
production  with  a  maximum  rate  of  production  ob- 
tained with  a  55  to  60%  periodicity.  (Morgan-Tex- 

W72-06022 


EFFLUENT  TREATMENT  REMOVES  BOD  AT 
BUDLDESG  PRODUCTS  OF  CANADA  LTD.,  ED- 
MONTON, 

Building    Products    of    Canada    Ltd.,    Montreal 

(Quebec). 

J.  P.  Hartley. 

Pulp  and  Paper  Magazine  of  Canada,   Vol  70, 

November  7,  1969,  p  54-55. 

Descriptors:  'Industrial  wastes,  'Waste  water 
treatment,  'Water  reuse,  Sedimentation, 
Biodegradation,  Aeration,  Bubbles,  Pressure,  Dis- 
solved oxygen,  Mixing,  Cost  analysis,  Pulp  and 
paper  industry. 
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Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5D — Waste  Treatment  Processes 


Identifiers:  'Suspended  solids,  'Clarifiers. 

The  cost  of  water  to  Building  Products  Ltd.'s  Ed- 
monton plant  is  17  cents/ 1000  IMP.  gallons  for  one 
private  source  and  40  cents/ 1000  IMP.  gallons  for 
purchased  city  water.  Therefore,  product  recovery 
from  wastewaters  and  wastewater  reuse  is  essen- 
tial in  holding  down  the  costs.  A  circular  clarifier 
for  solids  removal  and  a  detention  lagoon,  built  by 
damming  a  600  ft  x  100  ft.  coulee,  were  con- 
structed. The  detention  lagoon  was  equipped  with 
60  'Helixor'  aerators.  Normal  dry  weather  creek 
flow  bypasses  the  lagoon  through  a  48  in.  pipe  in 
the  side  wall.  With  air  supplied  at  a  rate  of  1200 
cfm,  oxygen  pickup  varies  from  1.8  ppm  at  the 
clarifier  to  5.8  ppm  at  the  discharge  of  the  lagoon. 
BOD  and  suspended  solids  reductions  both 
average  80%.  Recovered  suspended  solids  are 
returned  to  the  hydrapulper  for  reuse.  Treated 
water  is  reused  to  the  maximum  extent  possible. 
Total  system  cost  was  $200,000,  and  no  operating 
costs  were  presented.  (Lowry-Texas) 
W72-06023 


AIR  AND  WATER  POLLUTION  IN  SWEDEN: 
THE  PROBLEM,  THE  EFFORTS,  AND  THE 
PROGRESS, 

Consolidated-Bathurst  Ltd.  (New  Brunswick). 
For  primary  bibliographic  entry  see  Field  05G. 
W72-O6025 


FERMENTATION  OF  SPENT  SULFITE 
LIQUOR  TO  PRODUCE  ACETIC  ACH>, 
PROPIONIC  ACID,  AND  VITAMIN  B12, 

Kyoto  Univ.  (Japan).  Dept.  of  Chemical  Engineer- 
ing. 

M.  Nishikawa,  K.  L.  Pinder,  R.  M.  R.  Branion, 
and  G.  A.  Strasdine. 

Pulp  and  Paper  Magazine  of  Canada,  Vol  71 ,  No  3, 
February  6,  1970,  Technical  Paper  No.  T59,  p  31- 
36.  8  fig,  3  tab,  15ref. 

Descriptors:  *Pulp  and  paper  industry,  'Sulfite 
liquors,  'Byproducts,  Vitamin  B,  'Fermentation, 
Lignins,  Fibers  (Plant),  Efficiencies,  Laboratory 
tests,  Hydrogen  ion  concentration,  Toxicity, 
Chemical  precipitation.  Wood  wastes,  'Waste 
water  treatment,  Chemical  oxygen  demand. 
Identifiers:  'Propionic  acid,  'Acetic  acid,  'Su- 
gars. 

Spent  sulfite  liquor,  obtained  from  calcium  and 
ammonia  base  cooked  in  pilot  scale  digesters,  was 
fermented  by  Propionibacterium  freudenreichii  in 
an  attempt  to  produce  valuable  by-products  from 
the  high  sugar  content  waste.  Compounds  ob- 
tained from  fermentation  of  the  calcium  base 
liquor  were  acetic  and  propionic  acids,  as  well  as 
vitamin  B12.  Bacterial  growth  was  measured  by 
turbidity  measurements  and  vitamin  B12  content 
of  the  medium  was  determined  spectrophotometri- 
cally.  Pretreatment  of  the  medium  for  S02 
removal  was  necessary,  and  addition  of  CoC13 
(5ppm)  and  KH2  P04  (0.4%  by  weight)  was  essen- 
tial for  vitamin  B12  production.  pH  adjustments, 
with  subsequent  precipitation  of  some  com- 
ponents, evidently  removed  toxic  substances 
which  prevented  growth  in  the  untreated  medium. 
Results  indicate  only  that  the  process  is  feasible, 
and  further  work  on  higher  yields  and  more  effi- 
cient sugar  utilization  is  in  progress.  Based  on  fer- 
mentation of  spent  sulfite  liquors  from  a  100  tpd 
pulp  mill,  one  could  anticipate  producing  1  pound 
of  vitamin  B12,  1500  to  2000  lbs  of  acetic  acid, 
3000  to  4000  lbs  of  propionic  aicd,  as  well  as  a 
moderate  COD  reduction.  (Lowry-Texas) 
W72-06027 


WATER  AND  WASTE  WATER  FILTRATION: 
CONCEPTS  AND  APPLICATIONS, 

North  Caroline  Univ.,  Chapel  Hill.  Dept.  of  En- 
vironmental Sciences  and  Engineering. 
Kuan-Mu  Yao,  Mohammad  T.  Habibian,  and 
Charles  R.  O'Melia. 

Environmental  Science  and  Technology,  Vol  5, 
No  11,  November  1971,  p  1105-1112.  8  fig,  23  ref. 
FWQA  Program  17030  FQU. 


Descriptors:  'Filtration,  'Colloids,  'Separation 
techniques,  'Coagulation,  Flocculation,  Particle 
size,  Sands,  Clays,  Neutralization,  Adsorption, 
Head  loss.  Laboratory  tests,  'Waste  water  treat- 
ment, Water  treatment. 
Identifiers:  'Polymers,  'Anions,  'Cations. 

Investigations  reported  in  the  literature  have 
revealed  that  destabilization  processes  in  coagula- 
tion are  similar  to  destabilization  processes  occur- 
ring in  filtration.  A  theoretical  model  was  formu- 
lated and  experiments  with  5  different  sizes  of 
Polystyrene  Latex  beads  were  performed  to  pro- 
vide experimental  data  to  compare  with  the 
theoretical  data.  Several  discrepancies  between 
predicted  and  experimental  values  were  observed. 
Overall  results  included:  (1)  effective  filtration  is 
achieved  using  the  optimum  polymer  dose  ob- 
served in  coagulation  tests;  (2)  when  no  polymer  is 
added  to  a  pre-coated  filter  bed,  filter  capacity  is 
exhausted  after  only  a  few  minutes,  and  only  a 
61%  removal  efficiency  (as  compared  to  93% 
removals  for  continuous  polymer  additions)  is  ob- 
served; (3)  considerable  initial  breakthrough  oc- 
curs; (4)  at  optimum  polymer  dosage  filtration  is  so 
effective  that  the  available  head  loss  is  utilized  in 
less  than  3  hours,  resulting  in  short  filter  runs  in 
conventional  beds  due  to  clogging,  suggesting  the 
use  of  upflow  filters,  bi-flow  filters,  moving  bed 
filters,  etc.  Conventional  sand  filters  provide 
ample  contact  opportunities  for  removal  of  all  par- 
ticles applied  to  them,  and  when  such  filters  are 
not  functioning  well,  the  chemistry  of  the  system 
should  be  changed.  These  changes  will  require  that 
conventional  filter  beds  be  redesigned  to  provide 
larger  pores.  (Lowry-Texas) 
W72-06028 


THE  TOXICITY  OF  CADMTUM  TO  ANAERO- 
BIC DIGESTION:  ITS  MODrFICATION  BY  IN- 
ORGANIC ANIONS, 

Water  Pollution  Research  Lab.,  Stevenage  (En- 
gland). 
F.  E.  Mosey. 

Water  Pollution  Control,  Vol  70,  1971,  p  584-598. 
12  fig,  4  tab.  Href.  % 

Descriptors:  'Anaerobic  digestion,  'Toxicity, 
'Heavy  metals,  Inhibition,  Solubility,  Sulfides, 
Carbonates,  Chemical  precipitation,  Temperature, 
Hydrogen  ion  concentration,  Carbon  dioxide. 
Laboratory  tests,  'Waste  water  treatment. 
Identifiers:  'Cadmium,  'Tolerance. 

Batch  digester  experiments  were  performed  to  in- 
vestigate the  role  of  the  sulfide  and  carbonate  ions 
in  preventing  cadmium  toxicity.  Numerous  tests 
were  performed  to  determine  the  effects  of  vari- 
ous levels  of  cadmium,  sulfides,  pH,  and  order  of 
addition.  Also  the  role  of  hydroxide  and  carbonate 
ions  in  affecting  cadmium  toxicity  was  in- 
vestigated. The  validity  of  previous  batch 
digestion  tests  using  heavy  metals  was  confirmed. 
Heavy  metal  sulfates  fed  continuously  to  laborato- 
ry scale  digesters  exhibited  a  mechanism  of  ap- 
parent acclimatization.  The  utility  of  routine 
sulphate  treatment  as  a  precaution  against  heavy 
metals  was  confirmed.  The  measurable  quantity 
obtained,  total  cadmium  tolerated,  reflected  the 
ability  of  a  given  sludge  to  prevent:  (1)  a  transient 
high  concentration  of  free  cadmium  ions  (if  cadmi- 
um is  added  as  a  shock  dose);  and  (2)  permanently 
high  cadmium  concentrations  (if  cadmium  is  added 
daily).  The  toxicity  of  cadmium  was  also  demon- 
strated to  be  pH  dependent  above  pH  7.0  and  pH 
independent  below  pH  7.0,  due  to  cadmium  car- 
bonate insolubility.  (Lowry-Texas) 
W72-06029 


ACTIVATED  CHARCOAL:  IS  THIS  THE 
ANSWER  TO  THE  WATER  TREATMENT 
PROBLEM. 

Pulp  and  Paper  Magazine  of  Canada,  Vol  71,  No 
13,  July  3,  1970,  p  44-45.  2  fig. 

Descriptors:  'Pulp  and  paper  industry,  'Water 
reuse,  'Activated  carbon,  'Pulp  wastes,  Lignins, 


Adsorption,  Incineration,  Byproducts,  Industrie 

wastes.  Water  quality  control,  'Waste  water  treal 

ment. 

Identifiers:  'Activated  charcoal. 

The  St.  Regis  Paper  Company,  in  conjunction  wit 
the  Federal  Water  Pollution  Control  Agency  of  tb 
United  States  is  conducting  tests  regarding  th 
feasibility  of  using  activated  carbon  to  remove  pol 
lutants  from  mill  effluents.  Charcoal  is  produce 
as  an  inherent  byproduct  of  the  Kraft  pulpin 
process,  and  it  is  usually  burned  to  produce  steal 
to  generate  electricity.  Now  however,  the  carbo 
is  converted  to  a  solid  carbon  char  after  the  chera 
cals  have  been  trapped  inside.  In  some  instance! 
valuable  chemicals  can  be  recovered  from  the  cha 
and  the  carbon  reactivated  by  heating.  In  oth« 
configurations  the  carbon  contains  only  pollutant 
and  is  disposed  of  by  burning  as  usual.  Howevei 
not  all  mill  wastes  can  be  treated  equally  well  b 
all  activated  carbons,  possibly  necessitatin 
segregation  of  waste  streams  for  individual  treat 
ment.  Pilot  scale  experimentation  of  the  process  i 
planned  to  determine  operating  characteristics  an 
design  criteria.  (Lowry-Texas) 
W72-06030 


TEMPERATURE  RESPONSE  OF  AERATE 
STABILIZATION  BASINS  WITH  AN 
WITHOUT  NUTRIENTS, 

Rust  Associates,  Montreal  (Quebec). 

J.  G.  Vamvakias,  and  J.  P.  Miller. 

Pulp  and  Paper  Magazine  of  Canada,  Vol  71 ,  No' 

February  20,  1970,  Technical  Paper  T87,  p  53-59. 

fig,  7  tab,  23  ref. 

Descriptors:  'Oxidation  lagoons,  'Aeration,  'Pul 
and  paper  industry,  'Pulp  wastes,  Wood  waste: 
Aerobic  conditions.  Anaerobic  conditions.  Wast 
assimilative  capacity.  Nutrient  requirements,  Oi 
ygenation,  Temperature,  Dissolved  oxygen,  Co 
relation.  Nitrification,  Laboratory  tests,  Desig 
criteria,  'Waste  water  treatment 
Identifiers:  'Deoxygenation. 

Pulp  and  paper  mill  effluents  were  subjected  t 
aerated  stabilization  treatment  in  laboratory  sti 
dies  designed  to  establish  process  applicability  an 
provide  data  to  aid  in  establishing  design  crilen, 
Process  performance  was  determined  with  an 
without  supplemental  nutrients  at  temperatun 
varying  from  2  to  30  deg  C,  and  retention  penoc 
of  2  to  30  days.  Results  indicated  that  both  lack  ( 
nutrients  and  decreased  temperatures  resulted  i 
decreased  BOD  removals,  but  the  effect  could  I 
minimized  by  extending  the  basin  retention  tim' 
The  deoxygenation  rate  constant  was  demoi 
strated  to  be  temperature  dependent,  ranging  froi 
0.17  at  2  deg  C  to  0.25  at  30  deg  C.  A  value  of  1.01 
for  the  temperature  co-efficient,  correlating  tl 
deoxygenation  rate  constant  with  temperatun 
was  applicable  to  both  raw  and  treated  mill  e 
fluents.  The  temperature  coefficients  correlator 
ultimate  and  5  day  BOD  with  temperature  wet 
1.031  and  1.035  respectively,  for  mill  effluent 
Results  indicated  a  potential  widespread  applic. 
bility  of  aerated  stabilization  treatment  of  pulp  ar 
paper  mill  effluents  in  colder  climates  and  for  ye: 
round  operation.  (Lowry-Texas) 
W72-06033 


PD-OT  PLANT  EXPERIMENTS  ON  THE  El 
FECTS  OF  SOME  CONSTITUENTS  OF  ESDI"! 
TRIAL  WASTEWATERS  ON  SEWAGE  TREA1 
MENT, 

Water  Pollution  Research  Lab.,  Stevenage  (Ei 

gland). 

A.  B.  Wheatland,  M.  G.  W.  Bell,  and  A.  Atkinson 

Water  Pollution  Control,  Vol  70.  No  6.  1971, 

626-641.  1 1  fig,  1 1  tab,  9  ref. 

Descriptors:  'Industrial  wastes,  'Cost  analysi 
'Waste  water  treatment.  Domestic  wastes,  O 
game  loading,  'Activated  sludge,  'Pilot  plant 
Sludge,  Filtration,  Biochemical  oxygen  demani 
Chemical  oxygen  demand.  Heavy  metals.  Toxic 
ty.  Inhibition,  Sedimentation,  Mixing,  Waste  dill 
tion,  'Sewage  treatment. 
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lot  scale  activated  sludge  plants  were  used  to  as- 
ss  the  effects  of  some  constituents  of  industrial 
aste waters  on  the  activated  sludge  process,  in  at- 
mpts  to  establish  fair  guidelines  for  trade  ef- 
lent  sewer  charges.  8  laboratory-scale  plants 
sre  assembled,  consisting  of  four,  series  con- 
:cted,  aeration  vessels  of  SO  liters  total  capacity. 
le  plants  were  operated  at  a  sludge  recycle  ratio 
1/1.  Major  ways  in  which  trade  wastes  can  in- 
lence  sewage  treatment  include:  (1)  increased 
wage  flow;  (2)  dilution  of  constituents  not  com- 
jn  to  both  flows  and  possible  concentration  of 
nstituents  common  to  both;  (3)  affects  on  the 
ture  and/or  activity  of  the  organisms  in  the 
idge;  (4)  possible  marked  changes  in  sludge  set- 
ng  characteristics  as  a  result  of  (3);  (5)  increased 
stem  oxygen  requirements;  (6)  different  dis- 
bu lions  of  oxygen  demand;  (7)  possible  in- 
:ased  production  of  primary  and/or  secondary 
idge;  (8)  affects  on  coagulation  demand  and 
ecific  resistance  to  filtration  of  primary  or 
:ondary  sludge;  (9)  operational  difficulties  due 
easily  utilizable  character  of  some  wastes;  and 
))  affects  on  final  effluent  quality.  Obviously, 
ch  discharge  must  be  evaluated  on  an  individual 
sis  before  costs  can  be  determined,  based  on 
tether  it  costs  more  or  less  to  treat  sewage  mixed 
th  the  trade  wastes  than  it  does  to  treat  sewage 
>ne.  (Lowry-Texas) 
72-06034 


NOVEL  APPROACH  TO  BARK  FEMES  AND 
BRE  RECOVERY, 

yden  Paper  Co.  Ltd.  (Ontario). 

Ottersen,  R.  G.  Lightfoot,  and  E.  G. 

acDonald. 

lp  and  Paper  Magazine  of  Canada,  Vol  71 ,  No  8, 

>ril  17,  1970,  Technical  Paper  T166,  p  62-66.  4 

,  6  tab,  5  ref . 

:scriptors:  *Pulp  and  paper  industry,  *Wood 
istes,  'Separation  techniques,  *Bark,  Centrifu- 
tion,  Filtration,  Screens,  Operation  and  main- 
tance,  Industrial  wastes,  Incineration,  *Waste 
iter  treatment, 
intifiers:  'Suspended  solids,  'Blinding. 

centricleaner-perforated  belt  solids  removal 
stem  was  developed  for  the  Dryden  Paper  Com- 
ny's  mill  at  Dryden,  Ontario  for  bark  fines 
noval  and  fibre  recovery.  The  system  was 
;ted  on  a  pilot  scale  against  variable  slope  four- 
:n-mesh  wire  screen,  fourdrinier  wire,  and  per- 
■ated  plates  during  a  two  year  investigation.  The 
iitricleaner-perf orated  belt  system  was  selected, 
d  installation  was  completed  in  May  1969. 
movals  have  averaged  about  63%  of  the  bark 
es  and  other  fibre,  about  14  tons/day  based  on 
lances  around  the  woodroom  waterflow  and  by 
ecks  on  the  mill's  total  suspended  solids 
charge.  The  centrifugal  cleaners  used  are  Bauer 
I  commercial  centricleaners.  The  perforated 
It  consists  of  a  0.040  in.  stainless  steel  True- 
ack  (Sandvik)  belt,  4  ft.  wide  by  30  ft.  long,  and 
rforated  with  0.1  in.  diameter  holes  which  occu- 
:d  25%  of  the  belt  surface  area.  The  traveling 
It  could  be  used  alone  without  sacrificing  effi- 
ncy,  although  more  belts  would  be  necessary, 
gh  maintenance  requirements  due  to  sand  ero- 
n  may  necessitate  use  of  the  belts  exclusively, 
covered  bark  fines  have  posed  no  problems  in 
!  bark  pressing,  handling,  and  burning  opera- 
ns  of  the  mill.  (Lowry-Texas) 
72-06036 


'BE  CLARIFICATION-THEORY  AND  PRAC- 

CE, 

tawa  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 

Viraraghavan. 

Jrnal  of  the  New  England  Water  Works  As- 
:iation,  Vol  85,  No.  4,  December  1971,  p  325- 
1,2  fig,  13  ref. 

scriptors:  'Tubes,  'Sedimentation,  'Settling 
locity,  Reynolds  numbers,  Laminar  flow, 
boratory  tests,  On-site  investigations,  Turbidi- 
Sludge,  Design  criteria.  Depth,  Water  treat- 
:nt,  'Waste  water  treatment. 


Identifiers:       'Tube       settlers,       'Clarification, 
Suspended  solids. 

Many  attempts  have  been  made  to  utilize  shallow 
depth  sedimentation,  but  most  attempts  failed  to 
overcome  two  major  problems:  (1)  proper  flow 
distribution  to  a  large  number  of  trays;  and  (2) 
sludge  removal  from  shallow  trays.  These 
problems  have  been  overcome  by  using  short 
tubes  instead  of  shallow  trays.  Laboratory  tests  of 
circular  tubes  0.5  to  4  inches  in  diameter  and  up  to 
8  ft.  in  length  demonstrated  that  turbidity  removals 
up  to  96%  could  be  achieved.  Full  scale  implemen- 
tation of  tube  settlers  has  been  achieved  at  over  20 
water  treatment  and  30  tertiary  wastewater  treat- 
ment plants.  Detention  times  in  the  tube  clarifiers 
have  been  considerably  less  than  those  common  in 
conventional  sedimentation.  In  addition,  tube 
clarifiers  may  be  readily  installed  in  existing  sedi- 
mentation basins,  with  a  resultant  increase  in 
capacity.  Although  no  cost  estimates  are 
presented,  considerable  economies  in  money  and 
space  are  indicated.  Further  work  on  theoretical 
design  considerations  and  criteria  is  also  needed. 
(Lowry-Texas) 
W72-06040 


TREATMENT  PLANT  EQUIPMENT  AND 
FACILITIES  MAINTENANCE, 

Sewage  Treatment  Div.,  Los  Angeles,  Calif. 

William  F.  Garber. 

Journal  Water  Pollution  Control  Federation,  Vol 

42,  No.  10,  October,  1970,  p  1740-1770,  21  fig,  8 

tab. 

Descriptors:  'Waste  water  treatment,  'Installa- 
tion, 'Manpower,  Operation  and  maintenance, 
Management,  Automation,  Equipment,  Instru- 
mentation, Training,  Economic  feasibility, 
Technical  feasibility,  Lubricants,  Repairing, 
'Treatment  facilities. 

Identifiers:  'Skilled  craftsmen,  'Preventative 
maintenance,  Control  forms,  Modifications. 

The  increasingly  stricter  standards  applied  to  pol- 
lutant discharges  have  resulted  in  wastewater 
treatment  plants  of  increasing  complexity.  This  in- 
creased process  complexity,  coupled  with  auto- 
matic process  control  has  caused  a  sharp  increase 
in  service  personnel  for  repair  and  maintenance  of 
equipment,  and  a  corresponding  decrease  in  the 
operational  personnel.  Several  factors  have 
recently  come  to  light  in  the  form  of  responses  to 
questionnaires  sent  to  many  larger  treatment 
plants.  Most  administrators  realized  that  the 
wastewater  treatment  plants  have  no  body  of 
skilled  workmen  to  call  on,  and  must  institute  their 
own  training  institutions  in  order  to  provide  the 
necessary  manpower.  In  addition,  many  equip- 
ment suppliers  are  including  information  with  their 
product,  providing  installation  and  preventative 
maintenance  forms  to  aid  in  achieving  proper 
operation  from  the  equipment.  Samples  of  repair 
shop  organization,  manpower  organization,  and 
preventive  maintenance  forms  for  various  facili- 
ties are  presented.  (Lowry-Texas) 
W72-06042 


CARBON   DIOXIDE  STRIPPING   FROM  COM- 
MERCIAL OXYGEN  ACTIVATED  SLUDGE, 

Texas  Univ.,  Austin.  Environmental  Health  En- 
gineering. 

R.  E.  Speece,  and  M.  J.  Humenick. 
Preprint,  presented  at  44th  Annual  Conference  of 
Water  Pollution  Control  Federation,  Session  9, 
No.  2,  San  Francisco,  California,  October  5,  1971, 
33  p,  14  fig,  3  tab,  4  ref. 

Descriptors:  'Activated  sludge,  'Carbon  dioxide, 
'Hydrogen  ion  concentration.  Mathematical 
models,  Absorption,  Mass  transfer,  Alkalinity, 
Bubbles,  'Aeration,  Oxygen,  Nitrogen,  Solubility, 
Cost  analysis,  'Waste  water  treatment,  Biochemi- 
cal oxygen  demand. 
Identifiers:  'Stripping. 

Conventional  activated   sludge   systems   treating 
low  BOD  wastes  rely  on  the  air  introduced  in  the 


aeration  chamber  to  strip  carbon  dioxide  from 
solution.  In  installations  using  pure  oxygen  to 
degrade  high  BOD  wastes,  C02  buildup  occurs.  A 
mathematical  model  of  the  system  was  developed 
to  predict  bubble  composition  with  time  after  in- 
jection to  determine  the  composition  of  the  off- 
gas.  Equilibrium  C02  concentration  in  the  aeration 
tank  was  then  calculated  as  a  function  of  oxygen 
absorption  efficiency  and  BOD5  removal.  After 
pilot  scale  studies  have  determined  the  minimum 
acceptable  pH,  graphs  of  pH  vs.  alkalinity  and  car- 
bon dioxide  concentration  are  consulted  to  obtain 
maximum  allowable  carbon  dioxide.  Investiga- 
tions in  air  stripping  demonstrated  that  C02  could 
be  stripped  from  the  aeration  basin  using  a  low 
pressure,  high  volume  air  blower.  At  diffuser 
depth  of  only  0.25  meters,  C02  in  the  off -gas  is  ap- 
proximately 15%  by  volume  for  liquid  C02  con- 
centrations of  400  mg/1.  Total  operating  costs  for 
1000  mg/1  BOD5  removal  in  a  1  mgd  flow  were 
$95/day  and  costs  were  tabulated  for  various  other 
flows,  removals,  and  dissolved  nitrogen  concen- 
trations. (Lowry-Texas) 
W72-06043 


WASTEWATER  SYSTEM  FOR  TAIPEI, 
TAIWAN, 

Camp,   Dresser   and   McKee   International  Inc., 

Boston,  Mass. 

Robert  H.  Thomas. 

Preprint,  presented  at  44th  Annual  Conference  of 

Water  Pollution  Control  Federation,  Session  23, 

No.  1,  San  Francisco,  California,  October  1971 ,20 

p,  4  fig. 

Descriptors:  'Waste  water  treatment,  'Feasibility 
studies,  'Economic  efficiency,  Regulations,  Ad- 
ministrative agencies,  Sewers,  Plumbing,  Growth 
rates,  Construction  costs,  Financing,  Manage- 
ment, Water  quality  control. 
Identifiers:  'Cost-income  ratio,  'Taipei  (Taiwan). 

A  study  of  the  wastewater  treatment  and  disposal 
needs  of  Taipei,  Taiwan  has  revealed  a  number  of 
difficulties  which  are  common  to  developing  coun- 
tries including:  (1)  higher  cost/income  ratios  (1/4  in 
Taiwan  as  compared  to  1/10  or  1/12  in  the  U.  S.); 

(2)  high  interest  rates  on,  and  shortage  of  ,  capital; 

(3)  rapid  population  and  industrial  growth;  (4)  lack 
of  experience  and  data  on  wastewater  systems;  (5) 
heavy  demands  on  available  resources  for  other 
activities;  and  (6)  numerous  other  cultural  and  en- 
vironmental factors.  Particular  measures  needed 
initially  in  Taipei  included:  (1)  establishment  of  a 
regulatory  agency  to  control  wastewater  collec- 
tion, treatment,  and  disposal;  (2)  provision  for 
financing  for  both  the  government  portion  and  the 
individual  portion  of  the  project;  (3)  adoption  of 
sewer  use  and  plumbing  codes  with  the  necessary 
regulations  for  enforcement;  and  (4)  institute  a 
model  project,  to  verify  on  a  small  scale,  the  feasi- 
bility of  actually  forcing  property  owners  and 
water  users  to  change  their  plumbing  and  pay  for 
the  changes.  Obviously,  western  engineering 
technology  must  be  geared  and  adapted  to  the 
needs  and  abilities  of  the  Orient  for  its  successful 
application.  (Lowry-Texas) 

W72-06047 


NITRIFICATION     WITH     THE     SUBMERGED 
FILTER, 

Loyola  Univ.,  Los  Angeles,  Calif.  Dept.  of  Civil 

Engineering. 

Roger  Tim  Haug,  and  Perry  L.  McCarty. 

Preprint,  presented  at  44th  Annual  Conference  of 

Water  Pollution  Control  Federation,  Session  13, 

No.  3,  San  Francisco,  California,  October  5,  1971, 

39  p,  10  fig,  6  tab,  18  ref. 

Descriptors:    'Nitrification,    'Filtration,    'Slime, 
Oxidation,    Ammonia,    Nitrates,    Aeration,    Ox- 
ygenation,     Laboratory      tests,      Temperature, 
Nutrients,  'Waste  water  treatment,  'Filters. 
Identifiers:  'Suspended  solids,  'Media. 

The  submerged  filter,  consisting  of  a  bed  of  media 
through  which  wastewater  is  passed  in  an  upward 
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direction,  was  applied  to  nitrification  over  a  wide 
range  of  temperatures  and  operating  conditions. 
Rate  of  NH3-N  oxidation  and  degree  of  bio-film 
development  were  demonstrated  to  be  dependent 
upon  both  the  NH3-N  concentration  and  the  tem- 
perature, with  high  ammonia  nitrogen  concentra- 
tions producing  the  greatest  bio-film  development 
and  oxidation  rates.  These  observations  suggested 
that  increased  efficiencies  might  be  obtained  by 
periodically  reversing  flow  through  the  bed,  in 
order  to  put  high  ammonium  concentrations  at 
both  ends  and  promote  uniform  film  development 
throughout  the  bed.  Pre-oxygenation  of  the  waste 
led  to  clogging  and  frequent  backwashing, 
whereas  the  rising  bubbles  in  bubble  aeration  kept 
the  media  pores  free.  The  submerged  filter,  due  to 
solids  and  loading  considerations,  was  shown  to  be 
particularly  suited  to  the  treatment  of  intermittent 
discharges  of  secondary  effluents.  Hydraulic  head 
loss  ranged  from  5  or  6  inches  of  water  for  high 
flow  rates  and  in  filters  clogged  with  biological 
solids,  to  1  in.  or  2  in.  at  lower  flow  rates.  Op- 
timum design  details  for  large  scale  installations 
cannot  yet  be  predicted,  but  a  field  study  of  the 
nitrifying  filter  using  both  pre-oxygenation  with 
recycle  and  bubble  aeration  is  currently  being  con- 
ducted. (Lowry-Texas) 
W72-06048 


THE  MECHANISM  OF  ACTIVATED  SLUDGE 
PHOSPHATE  RELEASE  AND  METHODS  OF 
CONTROL, 

Reynolds  Metals  Co.,  Richmond,  Va. 
Bruce  S.  Hulcher,  Paul  H.  King,  and  Clifford  W. 
Randall. 

Preprint,  presented  at  Industrial  Waste  Con- 
ference, 26th,  Lafayette,  Indiana,  May  4-6,  1971, 
22  p,  23  fig,  5  tab,  9  ref .  OWRR  A-024-VA  (3). 

Descriptors:  'Activated  sludge,  'Phosphorous, 
Separation  techniques,  'Phosphates,  Nutrients, 
Eutrophication,  Aeration,  Sedimentation,  Chemi- 
cal precipitation,  Anaerobic  conditions.  Dissolved 
oxygen.  Hydrogen  ion  concentration.  Microorgan- 
isms, Metabolism,  'Waste  water  treatment.  Ad- 
sorption. 

Identifiers:  'Lysis,  Dissolution,  'Suspended 
solids,  'Orthophosphates. 

Samples  of  sludge  produced  from  aeration  of  com- 
bined municipal  and  industrial  wastes  were  ob- 
tained from  a  full  scale  treatment  plant  and  placed 
in  laboratory  scale  units  for  testing.  These  units 
provided  activated  sludge  treatment  with  settling 
and  sludge  recycle.  Measured  variables  included 
pH,  DO,  COD,  MLSS,  orthophosphate  concentra- 
tion (P04),  aeration  rate,  and  occasionally  some 
others.  Orthophosphate  uptake  was  also  moni- 
tored during  most  of  the  test  runs.  Results  showed 
that  phosphate  release  was  closely  related  to 
suspended  solids  concentration  in  the  mixed 
liquor,  and  under  anoxic  conditions,  the  rate  of 
aeration  may  also  effect  release.  Activated  sludge 
P04  release  is  mainly  biological  in  nature,  and  is  a 
function  of  the  stress  placed  on  the  microorgan- 
isms whatever  the  cause.  Cell  lysis  and  dissolution 
is  the  principal  mechanism  involved  although  via- 
ble cell  leakage  does  occur.  Optimum  control 
methods  involve  stimulation  of  uptake  to  as  great 
an  extent  as  possible,  coupled  with  removal  of  the 
biological  solids  from  the  liquid  as  rapidly  as  possi- 
ble, with  some  type  of  polymer  usage  making  the 
suppression  of  release  during  separation  more 
feasible.  (Lowry-Texas) 
W72-06049 


REVERSE  OSMOSIS  RENOVATION  OF  PRI- 
MARY SEWAGE. 

Envirogenics  Co.,  El  Monte,  Calif. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-207  645,  $0.95  in  microfiche. 
Environmental  Protection  Agency  Water  Pollution 
Control  Research  Series,  February  1971,  60  p,  10 
fig,  3  tab,  4  ref.  EPA  Program  17040  EFQ  02/71 . 


Descriptors:  'Reverse  osmosis,  'Membrane 
processes,  'Separation  techniques,  Pressure, 
Velocity,  Fouling,  Cleaning,  Chemical  precipita- 
tion, Hydrogen  ion  concentration,  Coagulation, 
Filtration,  Turbidity,  Ammonia,  Chemical  oxygen 
demand,  'Waste  water  treatment,  'Sewage  treat- 
ment. 
Identifiers:  'Flux. 

A  reverse  osmosis  pilot  plant  was  operated  on 
both  primary  and  secondary  effluent  for  4  months, 
and  the  results  were  compared.  Data  indicated  that 
high  axial  feedwater  velocities  were  necessary  to 
prevent  membrane  fouling.  The  main  substances 
causing  fouling  were  suspended  particulates,  inor- 
ganic salt  precipitates,  and  dissolved  organic 
matter,  as  well  as  some  other  substances  which  are 
unknown  at  this  time.  Suspended  particulates  were 
flocculated,  settled,  and  filtered  out  of  the  wastes, 
inorganic  salt  precipitation  was  controlled  by  pH 
adjustment,  except  in  the  presence  of  calcium 
sulfate,  and  dissolved  organic  matter  can  be 
removed  by  biological  treatment.  However,  by  in- 
creasing the  axial  velocity  to  12.9  ft./sec.  for  the 
primary  waste,  the  same  results  could  be  obtained 
as  were  obtained  using  secondary  waste  at  2.58 
ft/sec.  Cleansing  the  membrane  with  an  enzyme- 
active  laundry  pre-soak  formulation  proved 
beneficial  for  both  wastes,  with  sizable  flux 
restorations  achieved.  Rejections  of  major  pollu- 
tants at  2.6  ft/sec  were  94%  for  TDS,  94%  for 
COD,  85%  for  NH3-N,  and  100%  for  turbidity. 
Values  at  12.9  ftysec  were  98%  for  TDS,  98%  for 
COD,  and  100%  for  turbidity.  No  cost  estimates 
were  formulated,  and  the  presence  of  various  in- 
explicable details  indicated  the  necessity  for 
further  experimentations.  (Lowry-Texas) 
W72-06054 


STATE-OF-ART,  SUGARBEET  PROCESSING 
WASTE  TREATMENT. 

Beet  Sugar  Development  Foundation,  Fort  Col- 
lins, Colo. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-207  646,  $0.95  in  microfiche. 
Availability  SOD  PC.  $1.25,  EP2.10:12060  DSI 
07/71.  Environmental  Protection  Agency,  Water 
Pollution  Control  Research  Series,  July  1971,  155 
p,  12  fig,  12  tab,  104  ref.  EPA  Program  12060  DSI 
07/71. 

Descriptors:  'Sugar  beets,  'Industrial  wastes, 
•Water  quality  control,  Surveys,  Research  and 
development,  Water  re-use,  Evaporation,  Fibers 
(Plant),  'Waste  water  treatment.  Cost  analysis, 
Growth  rates. 

Identifiers:  'Food  processing  industries,  'Beet 
sugar  industry. 

The  United  States  beet  sugar  industry  produces 
annually  in  excess  of  3  million  tons  of  sugar  from 
about  25  million  tons  of  beets  grown  in  19  states. 
Discharge  of  wastes  has  dropped  from  30  to  40  lbs 
BOD/ton  of  beets  sliced  to  3.15  lbs  BOD/ton  of 
beets  sliced,  but  the  total  annual  discharge  is  still 
79  million  pounds  of  BOD.  58  beet  sugar  factories 
operating  in  1968-69  were  studied  as  to  waste 
disposal  practices,  amounts  of  water  used,  and 
water  re-use  practices.  Main  water  usages  are 
flume  or  transport  water  (2340  gal/ton  of  beets 
processed),  process  water  (270  gal/ton  of  beets 
processed),  lime  mud  (50  gal/ton  processed),  con- 
denser water,  Steffan  dilution  water,  and  miscel- 
laneous other  uses.  Sedimentation  ponds  and 
clarifiers  are  the  most  widely  used  solids  separa- 
tion processes,  but  much  of  the  waste  disposal 
problem  is  eliminated  by  recycling,  to  the  extent 
that  several  of  the  plants  studied  had  no  effluent 
BOD  discharges.  No  average  waste  treatment 
costs  for  the  industry  were  presented,  since  such 
costs  are  subject  to  such  a  wide  plant  to  plant 
variation.  Needed  research  is  outlined,  and  a  brief 
description  of  the  entire  beet  sugar  process  is 
presented.  Current  practices  in  several  Western 
European  countries  are  also  presented.  (Lowry- 
Texas) 
W72-06055 


PHOSPHATE  EXTRACTION  PROCESS, 

Dorr-Oliver  Inc.,  Stamford,  Conn.  Water  Manage 

ment  Systems. 

O.  E.  Albertson,  and  R.  J.  Sherwood. 

Journal  Water  Pollution  Control  Federation,  Vol 

41,  No.  8,  p  1467-1489,  August  1969,  16  fig,  8  tab 

20  ref. 

Descriptors:  'Phosphates,  'Costs,  'Calcium  ox 
ides,  'Sewage  treatment.  Nutrients,  Lime,  Tenia 
ry  treatment,  'Waste  water  treatment. 
Identifiers:  'Chemical  removal. 

A  complementary  liquid  and  sludge  handling  treat 
ment  system  was  tested  for  the  chemical  remova 
of  phosphate  and  increased  biochemical-oxygei 
demand  removal  followed  by  the  activated  sludgi 
process.  The  system  reduced  phosphate  remova 
operating  costs  to  a  level  comparable  to  that  fa 
conventional  treatment.  The  combination  of  linn 
mud  with  wastewater  sludge  was  practical.  Thi 
system,  too,  is  able  to  effect  ammonia  rutrogei 
removal  with  the  same  basic  approach,  althougl 
costs  are  greater.  An  additional  benefit  was  thi 
elimination  of  sulfide  odors  in  the  primary  portion 
of  the  plant.  (Skogerboe-Colorado  State) 
W72-06110 


METROPOLITAN      SUCCESSIVE       USE      01 
WATER, 

Colorado  Univ.,  Boulder.  Dept.  of  Civil  Engineer 

ing;  and  Denver  Dept.  of  Water,  Colo. 

K.  D.  Linstedt,  K.  J.  Miller,  and  E.  R.  Bennett. 

Journal  of  American  Water  Works  Association 

Vol.  63,  No.  10,  p  610-615,  October  1971.  4  fig,  I 

ref. 

Descriptors:   'Water  supply,   'Reclaimed  water 

Social    impact,    Evaluation,    Colorado,     'Watc 

reuse. 

Identifiers:  'Successive  use,  'Denver  (Colorado). 

Because  of  the  unique  water-supply  situation  ii 
Denver,  Colorado,  successive  use  is  currentl; 
being  evaluated  as  a  potential  means  of  supple 
menting  available  supplies.  As  envisioned,  succes 
sive  use  would  involve  diverting  portions  o 
treated  wastewater  effluent  from  the  Denve: 
Metro  Sewage  Treatment  Plant  to  a  water  reclame 
tion  plant  for  the  purpose  of  reclaiming  this  waste 
water  effluent  for  reuse.  Potentially,  successivi 
use  can  provide  about  an  additional  one  acre-ft  o: 
water  for  every  two  acre-ft  diverted  from  thi 
western  slope.  However,  for  such  a  successive  usi 
program  to  be  successful,  a  great  deal  of  advance< 
research  and  planning  must  be  conducted 
Denver's  proposed  study  includes  the  followini 
components:  (1)  water-reclamation-process  stu 
dies;  (2)  beneficial-use  studies;  (3)  a  study  ol 
necessary  alterations  to  the  distribution  system 
(4)  an  evaluation  of  the  quality  requirements  of  th< 
possible  beneficial  uses;  (5)  an  evaluation  of  publi< 
acceptance  of  successive  use;  and  (6)  a  study  ol 
legal  considerations.  The  question  of  public  ac 
ceptance  of  reclaimed  wastewater  is  crucial  an< 
must  be  considered  in  all  stages  of  planning  relate* 
to  a  wastewater  renovation  program.  The  degre< 
of  acceptance  undoubtedly  depends  on  th< 
proposed  use  and  the  information  that  has  reache* 
the  public.  (Settle-Wisconsin) 
W72-06118 


AN  INVESTIGATION  OF  THE  PH  CHARAC 
TERISTICS  OF  COMPOST, 

Bureau  of  Solid  Waste  Management,  Cincinnati 

Ohio. 

R.  A.  Cames,  and  R.  D.  Lossin. 

Compost  Science,  Vol.  11,  No.  5,  September-Oc 

tober  1970.  p  18-21 ,  5  fig,  2  tab,  5  ref. 

Descriptors:  'Solid  wastes,  'Hydrogen  ion  con- 
centration, Measurement,  Slurries,  Laborator) 
tests,  'Waste  treatment. 

Identifiers:  'Compost,  Concentration,  Buffers 
Distilled  water. 

PH  is  one  determination  employed  to  characters* 
compost  and  to  follow  the  decomposition  process 
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tudy  determined  the  consistency  with  which 
measurements  of  compost  slurries  can  be 
le  as  a  function  of  the  age  of  the  compost  and 
amount  of  water  used  in  the  slurry.  Ten  grams 
:ompost  varying  in  age  from  0  days  to  2  years 
used  in  slurries  with  from  SO  ml  to  2000  ml  of 
illed  water.  Separate  tests  indicated  little  dif- 
nce  in  the  results  using  regular  distilled  water 
carbon  dioxide  free  distilled  water.  It  was  con- 
led  that  the  presence  of  a  complex  system  of 
:ers  makes  pH  determinations  of  slurries  of 
ipost  quite  sensitive  to  concentration  varia- 
s.  When  measuring  the  pH  of  compost,  stable, 
oducible  measurements  are  best  obtained  at 
i  dilutions  (10  grams  per  500  ml  water).  Aside 
a  the  measurements  of  very  concentrated  slur- 
to  estimate  the  pH  of  the  microfloral  environ- 
t,  the  concentration  range  from  very  concen- 
:d  to  10  grams  per  400  ml  should  be  avoided 
luse  extreme  changes  can  occur  in  pH  with 
U  changes  in  concentration.  (Goessling-Texas) 
1-06132 


>ID  MIXING  IN  WATER  TREATMENT, 

primary  bibliographic  entry  see  Field  05F. 
1-06194 


te  of  the  art  of  coagulation, 
:hanisms  and  stoichiometry. 

mean  Water  Works  Association,  New  York. 
:arch  Committee  on  Coagulation, 
primary  bibliographic  entry  see  Field  05F. 
:-O6205 


(ORATORY-SCALE  TRICKLING  FILTER 
•DUCTION  OF  MIXED  CULTURES  OF 
RO-ORG ANISMS  FOR  EFFLUENT  TREAT- 
IT  STUDIES  OR  BOD  TESTS, 

erial    Chemical    Industries    Ltd.,    Billingham 

;land).  Agricultural  Div. 

itchen,  and  J.  Mackay. 

oratory  Practice,  Vol.  20,  No.  9,  p  725,  730, 

ember  1971.  1  fig,  15ref. 

:riptors:  'Biochemical  oxygen  demand,  *Cul- 
i,  "Microorganisms,  'Effluents,  'Trickling  fil- 
Chemical  oxygen  demand,  Toxicity,  Filters, 
ipment.  Sewage  treatment,  Testing,  Silica, 
jratory  equipment,  'Waste  water  treatment. 

iboratory-scale  trickling  filter  is  described 
h  can  produce  mixed  cultures  of  microorgan- 

necessary  for  assessing  the  potential  treat- 
t  of  effluents  or  provide  inoculum  for  BOD 
I  The  apparatus  as  illustrated  consists  of  a 
■  tube,  36  inches  tall  and  2  inches  in  diameter 
h  is  filled  with  one-half  inch  silica  chips.  The 
ient  solution,  stored  in  a  20  liter  glass  aspirator 
ded  from  light  to  reduce  algal  growth,  is  al- 
:d  to  drip  through  this  column  promoting 
'th  of  microorganisms  on  the  silica  chips.  An 
ric  clock-pulley  combination  provides  con- 
t  flow  conditions  in  this  set  up  at  a  rate  of  100 
er  hour.  The  settled  effluent  from  the  column 
cts  in  the  bottom  chamber  of  the  receiving 
el,  and  the  microorganisms  it  contains  are 

to  assess  the  potential  biological  treatment  of 
affluents  of  interest.  The  equipment  described 
enable  the  production  of  the  most  potent  in- 
um  of  microorganisms  obtainable  for  effluent 
ment.  Its  simplicity  and  continuous  operation 
ide  significant  advantages  over  classical  cul- 
producing  techniques  on  a  batch  basis. 
oman-Battelle) 
-06254 


POLYMERS  OF  ACTIVATED  SLUDGE. 

hern  Regional  Research  Lab.,  Peoria,  111. 
primary  bibliographic  entry  see  Field  05A. 
-06256 


PROCEEDINGS  -  WORKSHOP  ON  POULTRY 
PROCESSING  PLANT  WATER  UTILIZATION 
AND  WASTE  CONTROL, 

North  Carolina  Water  Resources  Research  Inst., 
Raleigh. 

Roy  E.  Carawan. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-207  790,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Workshop  held  in  Green- 
sboro, North  Carolina,  September  16,  1971,  UNC- 
WRRI  Report  No.  59,  92  p,  8  fig,  4  tab.  OWRR  A- 
999-NC  (29). 

Descriptors:  'Water  conservation,  'Water  reuse, 
•Waste  disposal,  'Industrial  wastes,  'Industrial 
water,  Waste  treatment,  'Waste  water  treatment. 
North  Carolina,  Pollution  abatement,  Water  quali- 
ty control. 

Identifiers:  'Food  processing  wastes,  'Poultry 
processing  wastes,  'Waste  control,  Durham  (NC). 

This  workshop  focused  on  the  impact  of  in-plant 
process  and  equipment  changes  on  water  use  and 
waste  abatement  in  poultry  processing.  Objectives 
were  to:  (1)  share  results  of  an  EPA  research, 
development  and  demonstration  project  con- 
ducted in  the  Gold  Kist  plant  at  Durham,  North 
Carolina;  (2)  interpret  the  usefulness  of  these 
results  for  improving  the  operation  of  plants;  and 
(3)  discuss  implications  of  the  results  for  imple- 
mentation of  water  conservation  and  waste  abate- 
ment programs  by  poultry  processing  firms  and 
enforcement  of  health  and  environmental  pro- 
grams by  regulatory  agencies.  There  has  been  a  30 
percent  reduction  in  water  use  (580,000  gallons 
versus  838,000  gallons)  and  a  65  percent  reduction 
in  waste  discharged  to  the  city  system  (1400 
pounds  versus  4000  pounds  of  BOD).  Blood  from 
the  killing  room  has  been  effectively  eliminated 
from  plant  effluent,  and  feathers  in  the  plant  ef- 
fluent have  been  controlled.  Biological  quality  of 
the  final  product  has  been  maintained.  (Howells- 
North  Carolina) 
W72-06288 


EXPERIMENTAL  OPTIMIZATION  OF  STEP 
AERATION  WASTE  TREATMENT  SYSTEMS, 

Kansas  Water  Resources  Research  Inst.,  Manhat- 
tan. 

L.  E.  Erickson. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-207  787,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Completion  Report,  Contribu- 
tion No.  90,  1972.  29  p,  2  fig,  6  tab,  10  ref.  OWRR 
A-029-KAN  (5). 

Descriptors:  'Activated  sludge.  Dispersion, 
Washouts,  Stability,  'Biological  treatment, 
'Waste  water  treatment,  'Aeration,  'Optimiza- 
tion, Uncertainty,  'Model  studies,  Computer 
models. 

Identifiers:  'Step  aeration,  Mixed  culture, 
Parameter  uncertainty.  Tower  aeration  system. 

Computer  studies  using  mathematical  models  in- 
dicate that  the  step  aeration  process  is  ad- 
vantageous under  some  conditions  with  the  op- 
timal design  depending  on  the  kinetic  model  and 
the  parameter  values  within  the  model.  Experi- 
mental studies  directed  toward  kinetic  model 
identification  in  mixed  populations  have  been  con- 
ducted. The  kinetic  behavior  of  mixed  populations 
of  activated  sludge  has  been  investigated  over  a 
wide  range  of  operating  conditions.  The  growth 
parameters  change  significantly  and  systemati- 
cally with  mean  residence  time.  The  results  sug- 
gest that  different  cell  populations  predominated 
at  different  mean  residence  times  with  fast-grow- 
ing cells  predominating  at  low  mean  residence 
times  and  slow-growing  cells  predominating  at 
high  mean  residence  times.  Model  identification 
studies  indicated  that  the  models  of  Moser,  Monod 
and  Contois  with  a  decay  term  added  were  signifi- 
cantly better  than  the  other  models  which  were 
tested.  An  experimental  investigation  of  optimal 
conditions  using  evolutionary  operation  indicated 
that  step  aeration  was  desirable. 
W72-06289 


USING  WASTE  HEAT  FROM  STEAM  ELEC- 
TRIC PLANTS, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Soils. 
L.  Boersma. 

Agricultural  Engineering,  Vol  52,  No.  11,  p  586- 
588,  November  1971.  2  fig,  1  tab.  OWRR-B-012- 
ORE  (3). 

Descriptors:  Thermal  pollution,  Heated  water, 
Water  quality,  Nuclear  power  plants,  Water  reuse. 
Identifiers:  Waste  heat,  Power  production,  Tem- 
perature effects. 

Developing  an  integrated  system  would  be  attrac- 
tive only  under  certain  combinations  of  these  cir- 
cumstances: there  is  absolute  certainty  that  the 
cooling  function  is  performed  in  a  reliable  manner; 
the  cooling  function  is  performed  without  charge 
to  the  utility;  a  fee  can  be  charged  by  the  utility  for 
the  use  of  the  warm  water,  the  system  returns  a 
profit  on  the  investment  which  is  competitive  with 
other  uses  of  the  money;  a  social  benefit  is  derived 
for  which  the  public  is  willing  to  pay.  The  invest- 
ment will  be  large-which  will  probably  make  it 
necessary  for  the  operator  to  be  a  large  company. 
A  first  step  in  this  direction  was  the  recent  an- 
nouncement that  Florida  Power  Corp.  and  Ralston 
Purina  Co.  entered  into  a  joint  project  for  develop- 
ing commercial  uses  for  heated  water.  In  a  5-year 
program  the  food  company  will  establish  a 
research  facility  at  the  power  plant  site.  The  pro- 
gram will  develop  ways  for  using  hot  water  to 
establish  farming  areas  for  seafoods.  (Buckley- 
Oregon) 
W72-06292 


WASTE      MANAGEMENT     IN      THE      FOOD 
PROCESSING  INDUSTRY, 

Oregon   State   Univ.,   Corvallis.   Dept.   of   Food 

Science  and  Technology. 

Michael  R.  Soderquist. 

Journal  of  Environmental  Quality,  Vol.  1,  No.  1,  p 

81-86,  January-March  1972.  4  fig,  1  tab,  23  ref. 

OWRR  A-006-ORE  (2). 

Descriptors:    'Food  processing  industry,   Waste 
water  treatment,  Industrial  wastes,  Waste  treat- 
ment, 'Water  reuse,  By-products. 
Identifiers:        'Waste        management,        'Food 
processing  wastes. 

Public  awareness  of  the  current  environmental  cri- 
sis has  prompted  the  food  processing  industry  to 
initiate  action  on  several  fronts.  This  activity  has 
been  aimed  at  reducing  the  impact  of  waste 
products  on  the  environment.  Although  the  quanti- 
ties of  food  processing  wastes  generated  annually 
are  massive,  and  production  takes  place  mainly 
during  the  summer  months  when  assimilative 
capacities  of  receiving  waters  are  minimal,  signifi- 
cant progress  in  the  areas  of  waste  reduction, 
wastewater  recycling,  by-product  development, 
and  waste  treatment  has  been  made.  Examples  of 
such  successful  efforts  include  production  of 
animal  feed  from  vegetable  wastes,  development 
of  fish  hatchery  rations  from  seafood  scrap, 
design  of  a  less  wasteful  potato  peeling  method, 
development  of  cheese  whey  concentration 
techniques,  culturing  of  single-cell  protein  on  solid 
wastes,  treatment  of  maraschino  cherry  brine  for 
reuse,  and  others.  Further  advances  will  be  made 
by  the  food  processing  industry  in  the  1970's 
through  the  utilization  of  the  unified  systems  ap- 
proach, which  considers  individual  operations, 
from  harvest  through  waste  disposal,  as  integrated 
sub-units  of  the  total  process.  Through  the  utiliza- 
tion of  this  concept,  maximum  benefit  can  be 
derived  from  given  inputs  of  time  and  effort,  yield- 
ing a  complete  systems  which  has  been  optimized 
to  produce  a  minimum  of  waste  materials. 
W72-063O0 


DISPOSAL     OF     RADIOACTTVE     WASTE     IN 
DEEP  SILICATE  ROCK, 

California  Univ.,  Livermore.  Lawrence  Radiation 

Lab. 

For  primary  bibliographic  entry  see  Field  05E. 

W72-06329 
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MICROBIAL  TREATMENT  OF  INDUSTRIAL 
WASTE  CONTAINING  CYANIDE:  VI.  ADAP- 
TIVE FORMATION  OF  CYAMDE-DEGRADING 
ENZYME  OF  FUSARIUM  SOLANI,  (IN 
JAPANESE), 

Osaka  Univ.  (Japan).  Faculty  of  Engineering. 
Tatsuo  Shimizu,  and  Hisahara  Taguchi. 
J  Ferment  Technol.  48  (5):  1970,  p  277-282.  English 
summary. 

Identifiers:  Adaptive,  Cyanide,  Degrading,  En- 
zyme, Formation,  Fusarium-Solani,  Industrial, 
Kinetic,  Microbial,  Model,  Treatment,  Waste. 

F.  solani  induces  a  cyanide-degrading  enzyme 
system  during  the  process  of  its  adaptation  to  cya- 
nide. Kinetics  for  the  formation  of  a  cyanide- 
degrading  enzyme  of  F.  solani  are  presented.  The 
formation  of  this  enzyme  was  of  a  differential 
type.  The  equation  on  enzyme  formation  was  in- 
troduced under  conditions  of  a  constant  growth 
rate  (in  the  continuous  culture  system),  based  on 
the  kinetic  model  for  differential  synthesis 
presented  by  Terui.  The  theoretical  value  of  en- 
zyme formation  calculated  by  the  equation  coin- 
cided well  with  the  experimental  value.  A  second 
equation  was  introduced  by  using  the  derived 
kinetic  model  to  find  the  particular  value  of  the 
dilution  rate  at  which  the  productivity  of  cyanide 
degrading  active  cells  becomes  maximum.  The 
theoretically  calculated  value  (D  =  0.14  hr-1)  was 
nearly  equivalent  to  the  experimental  value  (D  = 
0.13  hr-1).  (See  also  W72-064 17, -Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-06420 


MICROBIAL    TREATMENT    OF    INDUSTRIAL 
WASTE        CONTAINING        CYANIDE:        VU. 
OPERATING  CONDITIONS  OF  CONTINUOUS 
TREATMENT  OF  WASTE  CONTAINING  CYA- 
NIDE, (IN  JAPANESE), 
Osaka  Univ.  (Japan).  Faculty  of  Engineering. 
Tatsuo  Shimizu,  Tadayuki  Imanaka,  Masakazu 
Sanada,  and  Hisaharu  Taguchi. 
J  Ferment  Technol.  48  (5):  1970.  283-290.  English 
summary. 

Identifiers:      Cyanide.      Industrial,      Microbial, 
Operating,  Treatment,  Waste. 

The  equation  on  the  cyanide  decomposition  rate 
and  residence  time  distribution  were  applied  to 
continuous  microbial  treatment  analysis  of  waste 
containing  cyanide.  The  number  of  vessels,  active 
cell  replacement  rate  and  active  cell  feeding 
methods  should  be  considered  to  elucidate  the 
treatment  efficiency.  In  the  single-stage  system, 
there  was  no  significant  enhancement  of  the  treat- 
ment efficiency  with  active  cell  replacement  rate 
over  10-3/da.  When  active  cell  replacement  rate 
over  10-3/da.  was  available  the  multi-stage  vessel 
system  was  better  than  the  single-stage  system  to 
promote  efficiency  in  the  treatment.  In  the  multi- 
stage vessel  system,  the  maximum  efficiency  was 
obtained  by  feeding  the  first  vessel  with  active 
cells  at  a  rate  below  10-2/da.  (See  also  W72-06420)- 
-Copyright  1971 ,  Biological  Abstracts.  Inc. 
W72-06421 


CONDITIONING  AND  DISPOSAL  OF  FERRIC 
SULFATE  SLUDGES, 

Virginia     Polytechnic     Inst,     and     State     Univ., 

Blacksburg.  Dept.  of  Sanitary  Engineering. 

P.  H.  King,  J.  W.  Olver,  C.  W.  Randall,  and  J.  A. 

Caskey. 

Presented  at  Fourth  Annual  North  East  Regional 

Antipollution  Conference,  July  1971,  University 

of  Rhode  Island,  Kingston,  25  p,  15  fig.  3  tab.  7 

ref. 

Descriptors:  *Dewatering,  Sludge  disposal,  Zeta 
potential.  Filtration,  *Waste  water  treatment. 
Identifiers:  *Polyelectrolytes,  'Filterability,  Fer- 
ric sulfate,  Sand  drying  beds.  Vacuum  filtration. 
Conditioning. 

Synthetic  organic  polyelectrolytes  conditioned 
ferric  sulfate  sludges  for  dewatering  by  gravity 
drainage  and  vacuum  filtration.  Previous  work 
revealed    successful    polymer    conditioning    de- 


pended on  sludge  character,  nature  of  polyelec- 
trolyte  used,  and  the  time  and  manner  of  polymer 
addition.  Polymers  have  been  able  to:  decrease 
specific  resistance  of  sludge:  improve  alum  sludge 
drainability;  be  most  effective  with  molecular 
weights  of  1 ,000,000  or  more  and  when  added  to 
sludge  following  settling;  and  increase  dewatering 
rates  in  vacuum  filtration  or  open  sand  drying 
beds.  500  ml  samples  of  a  ferric  sulfate  -  lime 
sludge  were  pH  adjusted.  Polymer  doses  of  0-190 
ppm  were  mixed  with  sludge  for  2  minute  periods 
at  100  rpms.  This  speed  kept  the  system 
homogeneous  and  prevented  premature  settling. 
Parameters  studied  were  pH,  sludge  solids  con- 
centration, nature  and  dose  of  polyelectrolyte, 
specific  resistance  of  conditioned  sludge,  zeta 
potential,  and  drainage  rates.  Results  indicated 
synthetic  organic  polymers  improved  ferric  sulfate 
sludge  dewaterability,  optimum  pH  range  was  near 
neutrality,  sand  bed  drying  was  effective,  and  no 
correlation  existed  between  zeta  potential  and  im- 
proved filterability.  Polymers  form  chemical 
bridging  mechanisms  between  floe  particles.  (Nar- 
dozzi-AWWA) 
W72-06453 


USE  OF  MICROSTRAINER  UNIT  AT  DENVER, 

Denver  Board  of  Water  Commissioners,  Colo. 
G.  J.  Turre 

Journal  American  Water  Works  Association,  Vol 
51 ,  No  3,  p  354-357,  March  1959.  3  fig,  1  tab. 

Descriptors:  "Filtration,  'Microorganisms.  Tur- 
bidity, Head  loss,  Construction,  Treatment  facili- 
ties. Water  purification,  Colorado,  'Waste  water 
treatment. 

Identifiers:  'Microstraining,  Washwater,  'Denver 
(Colo). 

The  construction  and  operation  are  described  of  a 
microstraining  process  to  remove  microorganisms 
at  a  Denver  water  purification  plant.  Dimensions 
of  the  strainer  and  steel  tank  are  given.  The  drum 
is  three-fifths  submerged  with  a  rotational  capaci- 
ty of  0.5-4.0  rpms.  The  unit,  rated  at  2.0  mgd,  has 
processed  3.9  mgd  of  water  with  3.0  ppm  turbidity. 
Construction  details  and  materials  are  provided. 
Raw  water  enters  the  drum  axially  and  flows  radi- 
ally through  the  fabric.  Head  loss  is  less  than  5-6 
inches.  A  washwater  hopper  collects  material  from 
drum  washing,  then  drains  into  the  hollow  axle  of 
the  drum  following  through  the  center  of  the  bear- 
ing located  on  the  upstream  side  of  the  unit.  A  row 
of  cleaning  jets  on  the  outside  top  of  the  drum 
flushes  solids  into  the  washwater  trough.  The  jet 
slots  are  self  cleaning.  Wash  water  requirements 
are  low.  Laboratory  tests  are  made  on  the  type  and 
percentage  of  organism  removed  and  turbidity 
reduction.  Percent  wash  water  used,  water 
strained,  washing  pressure,  and  head  loss  are 
recorded  at  the  site.  A  comparison  is  made  of 
microstraining  and  filtration.  (Nardozzi-AWWA) 
W72-06454 


A  LABORATORY  STUDY  OF  WATER  TREAT- 
MENT SLUDGE  HANDLING,  CONDITIONING 
AND  DEWATERING  TECHNIQUES, 

Cincinnati  Univ.,  Ohio.  Dept.  of  Civil  Engineering. 

B.  J.  StoU. 

M.S.  Thesis.  1970.  82  p,  6  tab,  18  fig,  38  ref. 

Descriptors:  'Filtration,  'Centrifugauon,  Coagu- 
lation,   'Dewatering,    'Sludge   treatment.   Waste 
water  treatment,  'Water  treatment. 
Identifiers:  'Settling,  Polyelectrolytes,  Condition- 
ing, Cincinnati  (Ohio). 

The  settling,  filtration,  and  centrifugation  of  raw 
and  polyelectrolyte  conditioned  coagulation 
sludge  from  the  Cincinnati  Water  Treatment  Plant 
were  evaluated.  Important  process  parameters 
were  identified  and  analyzed.  Literature  was 
reviewed  on  the  bridging  action  of  polyelectrolytes 
as  conditioning  agents  and  coagulant  dosage  op- 
timization considering  initial  sludge  solids  content, 
sludge  volume  filtered,  filter  surface  area  and 
pressure.  Sludge  sampling  and  storage  procedures. 


conditioning  agent  preparation,  sludge  solids  con 
tent,  and  laboratory  dewatering  analyses  an 
discussed.  Data  are  tabulated  and  graphed  fo 
settling,  filtration,  and  centrifugation  tests  on  rav 
and  polymer  conditioned  sludge.  A  cationii 
polyelectrolyte  effectively  conditioned  sludge  fo 
dewatering  by  filtration  or  centrifugation.  Settlini 
was  a  good  pretreatment  method  to  make  sludgi 
amenable  to  dewatering  by  filtration  and  centrifu 
gation.  Additional  work  suggested  includes:  in 
vestigation  of  coagulant  dispersion  and  mixing 
techniques;  and  pilot  filter  and  centrifugation  stu 
dies  of  raw  and  polymer  conditioned  sludge.  (Nar 
dozzi-AWWA) 
W72-06455 


THE     USE     OF     POLYMERS     FOR     WATE1 
TREATMENT, 

Drew  Chemical  Corp.,  Parsippany,  N.J. 
D.  R.  Sexsmith,  E.  A.  Savinelli,  and  J.  S.  Beecher. 
Industrial  Water  Engineering,  Vol  6,  No  12,  p  1J 
23,  December  1969. 

Descriptors:  'Scaling,  'Flocculation,  'Dispersior 
Adsorption,  Waste  water  treatment. 
Identifiers:  'Polymers,  Molecular  weight,  Electri 
cal  charge.  Bridging. 

The  utility  of  polymers  for  flocculation,  dispa 
sion,  and  scale  control  is  reviewed.  The  fou 
polymer  types  are  natural,  modified  natural,  vinyi 
and  condensation.  Universally  applicabl 
polymers  do  not  exist.  The  most  importar 
polymer  properties  are  molecular  weight  an 
charge.  Molecular  weight  is  related  to  bridging  an 
adsorbing  action.  Functional  groups  influence  to 
electrical  charge  to  neutralize  surface  charges  c 
colloidal  particles.  An  overdose  of  a  highl 
charged  polymer  could  create  electrical  imbalanc 
and  act  as  a  dispersant.  A  dispersant  prevents  pai 
tide  agglomeration,  bridging,  and  settling  Som 
polymer  combinations  reduce  boiler  tube  or  coo 
ing  tower  incrustations  and  remove  existing  scale: 
Highly  concentrated  carboxyl  groups  and  con 
binations  of  polymeric  and  complexing  agents  ai 
best  for  scale  control.  Three  case  histories  ai 
discussed.  A  polymer-polyelectrolyte  combinatio 
reduced  deposit  thickness  in  boiler  tubes  plugge 
with  phosphate,  lignin  organic,  catalyzed  sulfiK 
and  neutralizing  amine  scale.  Cleaning  and  fui 
consumption  costs  were  reduced.  A  cationi 
polymer  reduced  a  sill,  iron  oxide,  and  microti 
slime  scale  in  heat  exenangers  at  an  oil  refinery. . 
combined  polymer-sequestering  agent  reduce 
cooling  tower  scale  at  a  foundry  operation.  (Nai 
dozzi-AWWARF) 
W72-06456 


COOPERATIVE  TREATMENT  OF  INDISTR 
AL  WASTES, 

Syracuse  Univ.,  N.Y. 

N.  L.  Nemerow. 

Industrial  Water  Engineering,  Vol  6,  No  6,  p  V 

32,  June  1969,  1  fig,  2  ref. 

Descriptors:      'Industrial      wastes.      "Municip 
wastes.  Economics,  'Waste  water  treatment. 
Identifiers:  'Separate  treatment,  'Combined  trea 
ment.  Art  factors.  Science  factors. 

The  consideration  of  several  art  and  science  fa 
tors  is  proposed  for  joint  treatment  of  combine 
industrial  and  municipal  wastes.  The  art  factors u 
elude:  precedent  of  separate  or  combined  trea 
ment;  relation  of  industry  to  community:  politic 
compatibility  of  industrial  and  municipal  official 
sewer  charge  rates;  industrial  proximity  to  sewaf 
treatment  plant:  competence  of  sewage  treatmei 
personnel  to  handle  the  waste  and  avoid  major  O] 
sets;  and  the  permanence  of  industrial  was' 
production  in  type  and  quantity .  The  science  fa 
tors  include:  the  type  of  sewage  plant  and  its  abiJ 
ty  to  remove  the  industrial  contaminants;  the  ii 
dustrial  waste  character  and  parameters  such  as 
value,  deoxygenation  rate,  ultimate  oxygen  d 
mand,  toxic  chemicals  and  metals,  temperatur 
grease      content,      refactory      organic      matte 
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sphates,  nitrates,  and  other  algal  nutrients;  in- 
trial  effluent  quality  and  effect  on  quality  of 
living  stream;  and  the  economic  alternatives 
Sable.  (Nardozzi-AWWARF) 
2-06457 


rUDY  OF  THE  DEWATERING  OF  THE  CIN- 
NATI  WATER  TREATMENT  PLANT 
IDGE  BY  CENTRIFUGATION, 

:innati  Univ.,  Ohio.  Dept.  of  Civil  Engineering. 

rook. 

i.  Thesis,  1969.  95  p,  16  tab,  25  fig,  39  ref. 

criptors:  'Centrif ugation ,  'Sludge  treatment, 
watering.  Waste  water  treatment,  'Water 
Bent. 

itifiers:  'Sand  drying  beds,  Coagulation 
ge.  Cake  solids,  Settling  analyses,  Polymer  ad- 
Hi,  Centrate,  Presettling,  Drying  rates,  Cincin- 
(Ohio). 

utility  of  centnf uging  and  sand  during  coagu- 
m  sludge  is  examined  in  laboratory  scale  units, 
erature  review  of  sludge  disposal  techniques  is 
ented.  A  history  of  centrifugation  including 
s,  machine  and  process  variables,  economics, 
advantages  is  presented.  Sludge  from  the  Cin- 
ati  water  treatment  plant  is  evaluated.  Labora- 
and  analytical  methods  are  enumerated  for 
ge  collection  and  storage,  sample  preparation, 
rifugation  equipment  and  techniques,  drying 
i,  and  polymer  addition  to  the  waste.  The  pH, 
),  raw  sludge  solids  concentration,  settling 
yses,  centrifugation  of  raw  sludge  with  and 
lout  polymer  aids,  centrate  suspended  solids 
oval,  and  sand  drying  bed  efficiency  are  evalu- 
.  Cake  solids  concentrations  and  centrate 
vered  increase  with  centrifugation  speed  and 
ntion  time.  Presettling  wastes  before  centrifu- 
>n  appeared  beneficial.  Drying  rates  were 
parable  for  raw  and  centrifuged  sludge, 
ch-scale  centrifugation  testing  and  drying  bed 
:lopment  studies  are  recommended.  (Nardoz- 
WWA) 
1-06459 


MAL  WASTE  MANAGEMENT. 

primary  bibliographic  entry  see  Field  05G. 
:-06490 


LUENT    DISCHARGE    GUIDELINES    AND 
MAL  WASTE  MANAGEMENT  TECHNOLO- 

ironmental  Protection  Agency,   Washington, 
,  Office  of  Research  and  Monitoring, 
primary  bibliographic  entry  see  Field  05G. 
-06500 


TUS  OF  DAIRY  CATTLE  WASTE  TREAT- 
<T  AND  MANAGEMENT  RESEARCH, 

lue  Univ.,  Lafayette,  Ind.  Dept.  of  Agricul- 

I  Engineering. 

primary  bibliographic  entry  see  Field  05G. 

-06501 


LTRY  WASTE  MANAGEMENT, 

tell  Univ.,  Ithaca,  N.Y.  Dept.  of  Agricultural 

ineering. 

primary  bibliographic  entry  see  Field  05G. 

-06503 


NE  WASTE  MANAGEMENT, 

MS  Univ.,  Urbana.  Dept.  of  Agricultural  En- 
Ting. 

primary  bibliographic  entry  see  Field  05G. 
-06504 


YCLING  OF  ANIMAL  WASTES, 

cultural    Research    Service,    Beltsville,    Md. 
cultural  Engineering  Research  Div. 
primary  bibliographic  entry  see  Field  05G. 
-06505 


REGULATORY      ASPECTS     OF     RECYCLED 
LrVESTOCK  AND  POULTRY  WASTES, 

Food  and  Drug  Administration,  Rockville,  Md. 

Bureau  of  Veterinary  Medicine. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-06506 


THE  ROLE  OF  EXTENSION  IN  POLLUTION 
ABATEMENT  IN  VIRGINIA, 

Virginia     Polytechnic     Inst,     and     State     Univ., 
Blacksburg.  Cooperative  Extension  Service. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-06514 


APPLICATION  OF  THE  BIO-DISC  PROCESS 
TO  TREATMENT  OF  DOMESTIC  WASTE- 
WATER, 

Autotrol    Corp.,    Milwaukee,    Wis.    Bio-Systems 

Div. 

L.  RAntonie. 

Paper  presented  at  the  43rd  Annual  Conference  of 

the  Water  Pollution  Control  Federation,  Boston, 

Massachusetts,  October  4-9,  1970,  8  p,  27  fig,  2 

tab,  2  ref.  EPA  17050  DAM  10/70,  14-12-810. 

Descriptors:  'Waste  water  treatment,  Wisconsin, 
Treatment  facilities,  Biochemical  oxygen  demand, 
'Denitrification,  Nutrient  removal,  Ammonia. 
Identifiers:  BIO-DISC  process.  Rotating  disc 
process,  Package  plant,  Tauchtropfkorper, 
Pewaukee  (Wise). 

A  prototype  package  plant  incorporating  the  rotat- 
ing disc  wastewater  treatment  process  was  tested 
on  municipal  wastewater  at  the  Village  of  Pewau- 
kee, Wisconsin,  to  evaluate  its  treatment  capabili- 
ties and  establish  guidelines  for  operation  and  test- 
ing of  a  full-scale  rotation  disc  demonstration  plant 
soon  to  be  put  into  operation  at  Pewaukee.  The 
package  plant  included  a  rotating  bucket  feed 
mechanism,  ninety-one  1.75-meter  diameter  discs 
divided  into  two  stages,  and  a  secondary  clarifier 
with  a  sludge-removal  mechanism.  Variables 
tested  included  hydraulic  loading,  rotational  disc 
speed,  sludge  recycle,  and  wastewater  tempera- 
ture as  it  varied  with  climatic  conditions.  At  a 
hydraulic  loading  of  1.5  gpd/sq  ft  of  disc  surface, 
the  package  plant  achieved  87%  removal  of  BOD 
and  80%  removal  of  suspended  solids  to  yield  an 
effluent  of  20  mg/1  BOD  and  suspended  solids 
when  treating  effluent  from  the  existing  primary 
clarifier.  At  the  same  hydraulic  loading,  85% 
removal  of  ammonia  nitrogen  was  obtained  to 
yield  an  effluent  of  3.5  mg/1.  Low  maintenance 
requirements  and  low  power  consumption  were 
demonstrated  by  the  rotating  disc  process  during 
the  test  program.  (EPA  abstract) 
W72-06518 


TREATMENT  AND  DISPOSAL  OF  VESSEL 
SANITARY  WASTES:  A  SYNTHESIS  OF  CUR- 
RENT INFORMATION. 

National  Academy  of  Sciences-National  Research 
Council,  Washington,  D.C.  Maritime  Research  In- 
formation Service. 

Maritime  Research  Information  Service.  Final  re- 
port, July  1971,  150  p,  188  ref.  Maritime  Adminis- 
tration C-0-35498. 

Descriptors:  'Waste  water  treatment,  'Waste 
storage.  Waste  disposal.  Domestic  wastes.  Waste 
identification,  Ships,  Sewage,  Sewage  treatment, 
Boats,  Boating  regulations.  Coast  Guard  regula- 
tions. 

Identifiers:  'Vessel  sewage  treatment,  Vessel 
sanitary  wastes. 

The  flow  of  pollution  from  marine  vessels  is 
reviewed  for  those  vessels  operating  on  the 
navigable  inland,  harbor,  and  coastal  waters  of  the 
United  States  and  Canada.  The  review  deals 
primarily  with  body  wastes  from  toilets  and 
urinals,  however,  domestic  wastes  from  laundries, 
showers,  sinks,  and  galleys  that  have  normally 
been  discharged  in  the  past  from  vessels  sanitary 
systems  have  been  included  to  the  extent  that  they 


bear  on  the  problem.  In  the  broadest  sense,  two 
approaches  to  the  problem  are  available  within  the 
scope  Vf  presSnt  technWlogy.  (1)  The  wastes  can 
be  temporarily  retained  aboard  for  discharge  at  a 
shore  facility  or  in  unrestricted  waters  or  (2)  can 
be  treated  and  discharged  to  the  waterway  in  an 
acceptable  condition.  This  synthesis  provides  the 
necessary  background  information  for  vessel 
operators  and  port  authorities  to  ascertain  which 
of  the  two  approaches  is  most  compatible  with 
their  operational  requirements,  including  the  ad- 
vantages and  disadvantages  inherent  in  each.  Ad- 
ministrators and  legislators  should  also  be  able  to 
gain  additional  perspective  with  regard  to  the 
scope  of  the  problem.  Alternate  methods  and  ap- 
proaches for  solving  the  technical  problems  are 
suggested;  the  economic  impact  on  the  various 
sectors  of  the  marine  community  is  estimated. 
W72-06519 


VIRUS  REMOVAL  BY  COAGULATION  WITH 
POLYELECTROLYTES, 

Maine  Univ.,  Orono.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  05F. 
W72-06529 


PARTICULATE      REMOVAL      ON      COATED 
FILTER  MEDIA, 

Eimco  Corp.,  Salt  Lake  City,  Utah. 

For  primary  bibliographic  entry  see  Field  05F. 

W72-06531 


EFFECT  OF  SULFATE  AND  OTHER  IONS  IN 
COAGULATION  WITH  ALUMINUM  (111), 
Nebraska  Univ.,  Lincoln.  Dept.  of  Civil  Engineer- 
ing. 

G.  P.  Hanna,  Jr.,  and  A.  J.  Rubin. 
Journal  of  American  Water  Works  Association, 
Vol.  62,  No.  5,  p  315-321 ,  May  1970.  8  fig,  30  ref. 

Descriptors:     'Water    treatment,     'Coagulation, 
'Sedimentation,  'Aluminum         compounds, 

•Hydrogen       ion       concentration,       Coliforms, 
Nitrates,  Sulfates,  Phosphates,  E.  coli,   'Waste 
water  treatment. 
Identifiers:  'Anion  concentration. 

Coagulation  of  Escherichia  Coli  by  aluminum 
sulfate  was  investigated,  and  the  effects  of  several 
diverse  ions  were  examined.  The  coagulation  of 
Escherichia  coli  by  aluminum  sulfate  shows  a 
marked  concentration  pH  dependence  similar  to 
that  for  aluminum  nitrate.  Clarification  is  strongly 
affected  by  the  type  and  concentration  of  anions 
present  in  the  solution.  The  effect  of  a  particular 
anion  depends  upon  its  ability  to  complex  alu- 
minum. Nitrate,  being  very  weakly  basic,  has  very 
little  effect  except  at  very  high  concentrations. 
Sulfate  complexes  to  a  greater  extent,  but  is  less 
basic  than  the  hydroxide  ion  and  is  replaced  by  it 
with  increasing  pH,  and  thus  does  not  appreciably 
affect  the  range  on  the  basic  side.  Phosphate  is 
strongly  basic  and  strongly  coordinates  with  alu- 
minum, forming  the  insoluble  precipitate. 
Phosphate  has  the  effect  of  shifting  the  entire  pH 
range  of  the  sweep  zone  to  the  acid  side  without 
appreciable  widening.  Clarification  was  most  rapid 
and  complete  in  the  presence  of  insoluble  alu- 
minum 'floe'.  The  mechanism  of  rapid  clarifica- 
tion and  settling  in  the  sweep  zone  is  attributed  to 
the  enmeshment  of  the  dispersed  phase  in 
precipitating  gelatinous  aluminum  'hydroxide'. 
(Bean-AWWARF) 
W72-06534 


REMOVAL  OF  VIRUSES  FROM  WATER  BY 
CHEMICAL  COAGULATION  AND  FLOCCULA- 
TION, 

Illinois  Univ.,  Urbana.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  05F. 
W72-06537 


COAGULATION    TESTING:    A    COMPARISON 
OF  TECHNIQUES  -  PART  I, 

Montgomery  Research  Inc.,  Pasadena,  Calif. 
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Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5D — Waste  Treatment  Processes 


For  primary  bibliographic  entry  see  Field  05F. 
W72-06539 


OXIDATION     DITCH    IN     A     CONFINEMENT 
BEEF  BUILDING, 

Illinois  Univ.,  Urbana.  Dept.  of  Animal  Science; 

and  Illinois  Univ.,  Urbana.  Dept.  of  Agricultural 

Engineering. 

D.  D.  Jones,  D.  L.  Day,  and  U.  S.  Garrigus. 

Transaction  of  the  ASAE,  Vol.  14,  No.  5,  Sept.- 

Oct  1971 .  p  825-827,  6  fig,  2  tab,  1  ref. 

Descriptors:  'Farm  wastes,  *Confinement  pens, 
•Oxidation  lagoons,  Aerobic  bacteria.  Costs,  Cat- 
tle, *Waste  water  treatment,  Biochemical  oxygen 
demand.  Chemical  oxygen  demand. 
Identifiers:  *Beef  cattle  wastes. 

Disposing  of  beef  cattle  wastes  with  an  in-the- 
building  oxidation  ditch  is  being  studied  by  the  De- 
partments of  Animal  Science  and  Agricultural  En- 
gineering in  an  experimental  beef-confinement 
facility  at  the  University  of  Illinois  Beef  Farm. 
Waste  from  cattle  consuming  rations  of  high- 
roughage  and  high-concentrate  was  studied  during 
a  four  month  test  period  from  March  through 
June,  1969.  Field  trials  indicated  that  the  in-the- 
building  oxidation  ditch  is  a  satisfactory  method  of 
treating  beef  cattle  waste.  Loading  rates  of  55  cm 
ft  of  oxidation  ditch  per  800  pound  fattening  calf 
and  80  cu  ft  per  cow  and  calf  were  used.  The  5-day 
mixed-liquor  biochemical  oxygen  demand  values 
were  less  than  1 ,000  mg  per  liter  and  the  superna- 
tant BOD5s  were  usually  less  than  200  mg  per  liter. 
The  chemical  oxygen  demand  values  were  ex- 
tremely high  (up  to  55,000  mg  per  liter)  due  to  the 
high  cellulose  ration  fed  to  the  first  group  of 
animals.  There  was  some  evidence  that  biological 
activity  was  influenced  by  cold  climates.  Assum- 
ing a  daily  BOD5  production  of  1.3  pound  per  1000 
pound  beef  feeder  and  a  power  cost  of  2  cents  per 
KWH,  the  aeration  rotor  operating  cost  would  be 
about  2.5  cents  per  1 ,000  pound  animal  per  day. 
This  would  be  about  1  cent  per  pound  of  gain. 
(Schmitt-Iowa  State) 
W72-06546 


continuous  flow  concept  may  be  readily  adapted 
to    many    of   the    feedlots    experiencing   runoff 
problems;  (5)  Settling  of  solids  presents  more  of  a 
problem  during  cold  weather.  (Bundy-Iowa  State) 
W72-06548 


5E.  Ultimate  Disposal  of  Wastes 


POND  LININGS  FOR  DESALTING  PLANT  EF- 
FLUENTS (SUPPLEMENT), 

Bureau  of  Reclamation,  Denver,  Colo. 
W.  R.  Morrison,  R.  A.  Dodge,  and  J.  Merriman. 
For  sale  by  Supt.  of  Documents,  U.S.  Government 
Printing  Office,  Washington,  DC.  20402.  Price 
$0.60.  Office  of  Saline  Water  Research  and 
Development  Progress  Report  No.  734,  October 
1971,  51  p,  5  fig,  24  tab,  11  ref. 

Descriptors:       'Soil      sealants,       'Evaporation, 
*Ponds,     'Linings,     Brine     disposal,     Seepage, 
Desalination  wastes.  Waste  water  disposal.  Sea- 
lants, Films. 
Identifiers:  'Solar  ponds.  Surface  spray. 

A  field  and  laboratory  evaluation  of  4  types  of  lin- 
ing materials  proposed  for  seepage  control  in  brine 
disposal  ponds  was  conducted.  The  4  types  in- 
cluded: compacted  earth,  flexible  membrane 
linings,  hard-surface  linings,  and  soil  sealants, 
mixed-in-place  soil  sealants,  and  ponded  soil  sea- 
lants. PVC  plastic  lining  provided  the  most 
satisfactory  sealing  performance.  A  newly 
developed,  sprayable  liquid  vinyl  polymer  that 
forms  a  surface  film  upon  curing  appears  to  have 
merit  for  sealing  brine  disposal  ponds,  and  addi- 
tional studies  are  recommended  to  fully  evaluate 
its  potential.  (OSW  abstract) 
W72-05919 


PRODUCTION  AND  DISPOSAL  OF  WASTES: 
SOCIAL  CONSEQUENCES-POLICY  IMPLICA- 
TIONS, 

For  primary  bibliographic  entry  see  Field  05G. 
W72-05942 


of  sewage  effluent  and  2  inches  of  sludge,  and  (4) 
inches  of  sludge.  Treatments  were  applied  for  2 
weeks  from  May  to  October  in  1969  and  197( 
There  was  100  percent  mortality  in  the  contrc 
boxes.  Tree  seedling  survival  and  growth  on  a 
treated  boxes  was  excellent.  Highest  tree  seedlin 
survival  was  obtained  with  the  2  inches  of  sewag 
effluent  treatment.  Treatments  were  very  effe< 
uve  in  establishing  a  ground  cover  of  grasses  an 
legumes  particularly  those  that  included  sludge  ap 
plications. 
W72-06135 


A  BILL  TO  PRESERVE  HUMAN  HEALTH  AN] 
WELFARE:  THE  MARINE  PROTECTION  AC 
OF  1971, 

Congress,     Washington,     D.C.;     and      House 

Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-06216 


BIOPOLYMERS  OF  ACTIVATED  SLUDGE. 

Northern  Regional  Research  Lab.,  Peoria,  111. 
For  primary  bibliographic  entry  see  Field  05A. 
W72-06256 


PRESCD7LES  FOR  LIMITING  THE  INTRODUC 
TION  OF  RADIOACTIVE  WASTE  INTO  TH 
SEA. 

International    Atomic    Energy    Agency,    Vienn 

(Austria).    Div.    of    Health,    Safety    and    Wast 

Management. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-06315 


BIBLIOGRAPHY  ON  HYDROLOGICAL  CON 
SIDERATIONS  IN  (1)  WATER  RESOURCE 
FOR  AGRICULTURE  (2)  GROUND  DISPOSA1 
OF  RADIOACTIVE  WASTES. 

Bhabha  Atomic  Research  Center.  Atomic  Energ 

Commission,  Bombay  (India). 

For  primary  bibliographic  entry  see  Field  05B. 

W72-06321 


METHODS  OF  REMOVING  SETTLEABLE 
SOLIDS  FROM  OUTDOOR  BEEF  CATTLE 
FEEDLOT  RUNOFF, 

Nebraska  Univ.,  Lincoln.  Dept.  of  Agricultural 

Engineering. 

C.  B.  Gilbertson,  T.  M.  McCalla,  J.  R.  Ellis,  and 

W.  R.  Woods. 

Transactions  of  American  Society  of  Agricultural 

Engineering,  Vol.  14,  No.  5,  September-October 

1971.  p  899-905,  19  fig,  2  tab,  11  ref. 

Descriptors:  'Farm  wastes,  Runoff,  Cattle,  'Set- 
tling basins,  Waste  disposal,  'Feed  lots,  'Waste 
water  treatment. 

Identifiers:  'Liquid  storage,  Continuous  flow. 
Batch  system,  'Feedlot  runoff. 

Two  experimental  systems  were  installed  to  study 
removal  of  settleable  solids  from  runoff.  One 
method,  termed  the  'batch'  system,  consisted  of  a 
primary  settling  basin  and  a  secondary  basin.  All 
runoff  from  a  given  storm  event  was  trapped 
within  the  primary  settling  basin  and  detained  to 
allow  the  heavier  solids  to  settle  to  the  bottom  of 
the  basin.  The  supernate  was  pumped  from  the  pri- 
mary basin  into  the  secondary  basin  for  longer  de- 
tention times.  The  other  concept  was  termed  'con- 
tinuous flow.'  Runoff  resulting  from  a  storm 
moved  continuously  through  a  series  of  porous 
dams.  The  porous  dams  reduced  the  velocity  of 
flow  sufficiently  to  allow  the  heavier  particles  to 
remain  in  the  settling  channel  while  the  liquids 
flowed  by  gravity  to  a  liquid  storage  pond.  Results 
of  the  1-1/2  year  study  are:  (1)  The  concentration 
of  chemicals  and  solids  in  runoff  was  highly  varia- 
ble for  rainfall-runoff  events;  (2)  Rainfall  runoff 
transported  about  1 .6  tons  of  solids  per  acre-inch, 
while  winter  runoff  transported  about  10  tons  per 
acre-inch;  (3)  The  batch  system  removed  settlea- 
ble solids  efficiently;  however,  the  system  main- 
tenance had  considerable  disadvantages;  (4)  The 


OCEAN   DISCHARGE  OF  NON-TOXIC   FOOD 
PROCESSING  SOLH>S  RESIDUALS. 

National  Canners  Association  Research  Founda- 
tion, Berkeley,  Calif. 

For  primary  bibliographic  entry  see  Field  05B. 
W72-06044 


EFFECTS  OF  IRRIGATION  OF  MUNICD7AL 
SEWAGE  EFFLUENT  ON  SPOIL  BANKS, 

Pennsylvania  State  Univ.,  University  Park.  Inst. 
for  Research  on  Land  and  Water  Resources. 
W.  E.  Sopper,  and  L.  T.  Kardos. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-207  784,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Pennsylvania  Institute  for 
Research  on  Land  and  Water  Resources.  Comple- 
tion Report,  December  1971 .  9  p,  14  ref.  OWRR  B- 
020-PA  (7). 

Descriptors:    'Sewage  effluent,   'Sludge,   'Spoil 
banks,   'Irrigation,  Site  amelioration,  Revegeta- 
tion.  Water  pollution.  Municipal  wastes,  Refores- 
tation, 'Waste  disposal. 
Identifiers:  Land  reclamation,  Lysimeters. 

Approximately  25  tons  of  spoil  bank  material  were 
placed  in  each  of  ten  large  boxes,  32  feet  long,  4 
feet  wide,  and  4  feet  deep.  In  April,  1969,  each  box 
was  planted  with  seven  species  of  tree  seedlings  - 
Japanese  larch,  white  spruce,  Norway  spruce, 
white  pine,  European  alder,  hybrid  poplar,  and 
black  locust.  Orchard  grass,  tall  fescue  grasses, 
crownvetch,  and  birdsfoot  trefoil  legumes  were 
broadcast  seeded  in  each  box.  Two  boxes  were  un- 
treated as  controls.  The  remaining  eight  boxes 
were  divided  into  four  groups  of  two  for  treat- 
ment. The  four  weekly  treatments  applied  were: 
(1)  2  inches  of  sewage  effluent,  (2)  1  inch  of 
sewage  effluent  and  1  inch  of  sludge,  (3)  2  inches 


DISPOSAL    OF     RADIOACTIVE     WASTE    C 
DEEP  SILICATE  ROCK, 

California  Univ.,  Livermore.  Lawrence  RadiaLio: 

Lab. 

J.  J.  Cohen,  A.  E.  Lewis,  and  R.  L.  Braun. 

IEEE  Transactions  on  Nuclear  Science,  Vol.  IS 

No.  1 ,  p  172-176,  Feb.  1972.  7  fig,  2  ref. 

Descriptors:  'Nuclear  powerplants,  'Effluents 
'  'Radioactivity,  'Nuclear  wastes,  'Nuclear  explo 
sions,  'Radioactive  waste  disposal.  Water  poUu 
lion,  Water  pollution  sources,  Craters.  Rod 
mechanics.  Soil  contamination.  Structural  geolo 
gy.  Ultimate  disposal.  Environment,  Economics 
Sites,  Water  reuse.  Liquid  wastes.  Waste  treat 
ment. 

Identifiers:  Waste  solidification,  Containment  un 
derground,  Rock  matrix,  Waste  disposal  siting. 

A  method  for  disposing  of  nuclear-reactor  waste 
by  in-situ  incorporation  in  molten  silicate  rock  i 
presented.  In  this  method,  liquid  wastes  are  in 
jected  into  a  deep  underground  chimney  and  al 
lowed  to  self -boil.  The  resulting  steam  t 
processed  at  the  ground  surface  and  recycled  inti 
a  closed  system.  When  waste  addition  is  ter 
minated,  the  chimney  is  allowed  to  boil  dry 
thereby  solidifying  the  waste.  The  heat  generate* 
by  the  radioactive  waste  then  melts  the  surround 
ing  rock,  which  dissolves  the  waste.  Finally,  tb 
rock  refreezes,  trapping  the  radioactivity  in  an  in 
soluble  rock  matrix  deep  underground  Thi 
method  has  significant  environmental  an 
economic  advantages  over  previously  propose" 
methods.  Detail  is  presented  on  the  plowshar 
concept,  heat  balance,  site  and  operational  coo 
siderations,  and  economic  and  environmental  ad 
vantages.  (Houser-ORNL) 
W72-06329 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 
Water  Treatment  and  Quality  Alteration — Group  5F 


IUDIES  ON  THE  PROTECTION  OF  OCEAN 
SD  ATMOSPHERE  FROM  CONTAMINATION 
V  RADIOACTIVE  WASTE  DISPOSAL, 

jara-Infilco  Co.,  Tokyo  (Japan). 

Kadoya,  S.  Sugimoto,  T.  Hayashii,  T.  Murata 

d  H.  Yusa. 

mailable  from  the  National  Technical  Informa- 

n  Service  as  A/CONF  .49/P/250,  $3.00  in  paper 

py,  $0.95  in  microfiche.  Prepared  for  the  4th 

lited  Nations  International  Conference  on  the 

aceful  Uses  of  Atomic  Energy,  Geneva,  Swit- 

rland,  Sept.  6-16,  1971.  May  1971.  26  p,  10  fig,  4 

>. 

scriptors:  'Nuclear  powerplants,  'Effluents, 
'aste  water  disposal,  'Waste  water  (Pollution), 
'ater  pollution  sources,  Oceans,  Sea  water,  En- 
onment,  Aquatic  environment,  Population, 
gulation,  Food  chains.  Evaluation, 
mtifiers:  Population  exposure,  Concentration, 
vironmental  condition,  Codes  and  standards. 

i  most  important  task  for  engineers  in  radioac- 
:  waste  management  is  to  find  a  proper  and  yet 
momical  solution  to  the  ultimate  disposal  of 
stes  which  will  not  cause  any  significant  con- 
ization of  the  environment.  Studies  have  been 
ried  out  on  the  solidification  method  and  on  the 
achability  of  the  solidified  products  of  the 
ioactive  concentrates  from  evaporators  and 
mical  sludges  containing  various  radionuclides, 
tecially,  an  intensive  study  was  initiated  for  the 
limed  deep  sea  dumping  disposal  and  various 
:hing  tests  by  simulated  high  pressure  and  low 
iperature  deep  sea  water  were  conducted.  In 
1 1,  a  series  of  test  results  with  137Cs,  as  part  of 
experimental  studies,  are  summarized.  In  Part 
a  summary  of  the  experimental  studies  in  line 
i  efforts  on  reducing  the  activities  to  be 
ased  from  the  off-gas  systems  of  a  nuclear 
:tor  is  presented.  (Houser-ORNL) 
2-06334 


NCIPLES  AND  PRACTICES  IN  THE 
POSAL  OF  RADIOACTIVE  WASTES  TO 
JSH  WATERS, 

ed  Chemical  Corp.,  Idaho  Falls,  Idaho, 
primary  bibliographic  entry  see  Field  05B 
i-06335 


TMATE  STORAGE  OF  RADIOACTIVE 
STES, 

:d  Chemical  Corp.,  Idaho  Falls,  Idaho. 
JM.Slansky. 

ilable  from  the  National  Technical  Informa- 
Service  as  CONF  711113-5,  $3.00  in  paper 
f,  $0.95  in  microfiche.  September  14,  1971.  12 

:riptors:  'Nuclear  powerplants,  'Effluents, 
clear  wastes,  'Water  pollution,  'Water  pollu- 
sources,  'Waste  water  disposal,  Radioactive 
e  disposal.  Injection  wells,  Waste  storage, 
raulic  equipment.  Hydraulic  engineering, 
tifiers:  Disposal  by  hydraulic  fracturing, 
swell  disposal,  Disposal  in  deep  salt  cavity. 

conditions  for  ultimate  storage  of  radioactive 
e  are:  periods  of  the  order  of  a  million  years, 
:essability  of  the  waste  to  man  or  his  food 
l,  no  surveillance  or  maintenance,  and  costs 
would  be  commensurate  with  the  benefits, 
ievability  of  the  stored  waste  is  not  a  necessa- 
quirement  although  acceptable  if  convenient, 
larly,  availability  of  the  method  to  all  nuclear 
ns  would  be  a  desirable  characteristic.  Two 
ns  on  the  earth  where  wastes  might  be 
sited  and  stored  are  the  sea  and  the  land  as  in 
hes  of  ocean  depths  and  in  underground  cavi- 
»f  salt  beds  or  by  hydrofracture.  Two  possible 
Jaches  to  ultimate  disposal  of  radioactive 
i  are  transmutation  of  the  radioisotopes  to 
e  isotopes  and  shipment  of  the  waste  via 
:ts  to  other  planets  or  to  the  sun.  The 
>sed  waste  would  be  nonretrievable.  As  far  as 
is  concerned,  either  of  these  operations 
d  immediately  and  completely  eliminate  the 
active  waste  from  his  environment  for  all 


time.    Eventually,    other    methods    of    ultimate 
disposal  may  be  developed.  (Houser-ORNL) 
W72-06337 


U.K.  EXPERIENCE  OF  RADIOACTIVE  WASTE 
RELEASE  TO  THE  ENVTRONMENT  AND  EX- 
PECTED WASTE  MANAGEMENT  IN  FUEL  CY- 
CLES IN  THE  1980S, 

Ministry    of    Agriculture,    Fisheries    and    Food, 

Lowestoft   (England).    Fisheries   Radiobiological 

Lab. 

For  primary  bibliographic  entry  see  Field  05B 

W72-06339 


ANIMAL  WASTE  MANAGEMENT. 

For  primary  bibliographic  entry  see  Field  05G. 
W72-06490 


EFFLUENT  DISCHARGE  GUIDELINES  AND 
ANIMAL  WASTE  MANAGEMENT  TECHNOLO- 
GY, 

Environmental  Protection  Agency,  Washington, 
D.C.  Office  of  Research  and  Monitoring. 
For  primary  bibliographic  entry  see  Field  05G 
W72-06500 


RECYCLING  OF  ANIMAL  WASTES, 

Agricultural    Research   Service,    Beltsville,    Md. 

Agricultural  Engineering  Research  Div. 

For  primary  bibliographic  entry  see  Field  05G 

W72-06505 


SMALL    BUSINESS    ADMINISTRATION    PRO- 
GRAMS     TO      PROVIDE      FINANCIAL      AND 
TECHNICAL  ASSISTANCE  TO  SMALL  FIRMS 
IN     SOLVING     PROBLEMS     RELATIVE     TO 
ANIMAL  WASTE  DISPOSAL, 
Small  Business  Administration,  Washington,  D.C. 
Office  of  Financial  Assistance. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-06511 


TREATMENT  AND  DISPOSAL  OF  VESSEL 
SANITARY  WASTES:  A  SYNTHESIS  OF  CUR- 
RENT INFORMATION. 

National  Academy  of  Sciences-National  Research 
Council,  Washington,  D.C.  Maritime  Research  In- 
formation Service. 

For  primary  bibliographic  entry  see  Field  05D 
W72-06519 

5F.  Water  Treatment  and 
Quality  Alteration 


RAW-WATER  QUALITY, 

Corps  of  Engineers,  Columbus,  Ohio. 

For  primary  bibliographic  entry  see  Field  05G 

W72-05905 


KNOWING  THE  REAL  COST  OF  ACTIVATED 
CARBON  FOR  TASTE  AND  ODOR  CONTROL, 

A.  Y.  Hyndshaw. 

Water  and  Sewage  Works,  Vol  85,  No  4    1971    p 

R/22-R/23. 

Descriptors:     'Adsorption,     'Activated    carbon, 
•Separation   techniques,    'Taste,    'Odor,   Color, 
Phenol,  Density,  Particle  size,  Laboratory  tests! 
Efficiencies,  Cost  analysis,  'Water  treatment. 
Identifiers:  'Iodine. 

To  be  useful  in  removing  taste  and  odor  from 
water,  carbon  must  have  a  large  surface  to  volume 
ratio,  usually  produced  by  extreme  heat  in  a 
process  known  as  activation.  Tests  must  be  made 
to  determine  how  many  grams  of  pollutants  are 
removed  by  one  gram  of  carbon  to  calculate  the 
amount  of  different  carbons  needed  to  remove  a 
certain  amount  of  pollutant  in  order  to  compare 
their  efficiencies.   Phenol  tests  and  iodine  tests 


have  been  commonly  used,  since  both  can  be  ac- 
curately measured.  Phenol  is  used  since  it  was 
found  as  a  contaminant  in  many  streams  and  can 
be  purchased  in  pure  form.  Iodine  is  used  since  it 
is  relatively  small  in  size,  comparable  to  many 
tasta  and  odor  producing  compounds.  By  using 
these  and  other  tests,  the  performance  capabilities 
as  well  as  the  cost  of  the  carbon  can  be  evaluated 
to  assess  the  actual  cost  per  pound  of  pollutant 
removed.  (Lowry-Texas) 
W72-06020 


WATER  AND  WASTE  WATER  FILTRATION: 
CONCEPTS  AND  APPLICATIONS, 

North  Caroline  Univ.,  Chapel  Hill.  Dept.  of  En- 
vironmental Sciences  and  Engineering. 
For  primary  bibliographic  entry  see  Field  05D 
W72-06028 


CHLORDNATION  AND  DISINFECTION  -  THE 
STATE  OF  THE  ART, 

American  Water  Works  Association,  New  York. 

Research     Committee     on     Disinfection     and 

Chlorination. 

J.  Carrell  Morris. 

Journal  of  American  Water  Works  Association, 

Vol.  63,  No.  12,  p  769-774,  December  1971.  3  fig 

29  ref .  6 

Descriptors:  'Public  health,  Water  quality,  'Sani- 
tary engineering,  'Water  treatment,  'Disinfection, 
'Research,  Chlorine,  Ozone. 
Identifiers:  'Chlorine  dioxide. 

Research  on  engineering  aspects  of  disinfection  is 
badly  needed.  Particularly  desirable  are  additional 
fundamental  studies  on  ozone  and  chlorine  dioxide 
with  varied  conditions  of  pH,  temperature,  and 
other  aspects  of  water  quality.  The  critical 
research  needs  are  demonstration-scale  studies  of 
the  efficacy  of  possible  modes  of  disinfection. 
Such  research  requires  assessment  techniques  that 
are  considerably  more  sensitive  and  rigorous  than 
the  coliform  tests  now  used.  Tools  for  the  mea- 
surement of  excellent  bacterial  quality  are  neces- 
sary. Water  utilities  must  be  willing  to  employ  per- 
sons qualified,  both  in  spirit  and  training,  to  do 
quality  research,  and  to  provide  them  with  time, 
facilities,  and  equipment  for  experimental  studies! 
Appropriate  collaboration  between  water  utilities 
and  universities,  governmental  laboratories,  or 
consulting  firms  may  be  one  method  by  which 
needed  faculties  and  personnel  can  be  brought 
together.  Certainly  a  willingness  for  state  or 
federal  funding  of  research  is  as  essential  in  the 
water  treatment  area  as  in  the  waste  treatment 
area.  Special  emphasis  should  be  given  to  relative 
efficiency  of  single  dosing  versus  multiple  doses 
and  to  the  use  of  multiple  agents  such  as  combina- 
tions of  ozone  and  chlorine.  (Bean-AWWARF) 
W72-06113 


COAGULATION  OF  THE  ALGAE  AT  WATER- 
WORKS, 

Biological      Research      Inst.,      Marienbad      (C- 

zechoslovakia). 

Libuse  Svorcova. 

Hydrobiologia.  37  (1):  89-137.  1971.  nius.  English 

summary. 

Identifiers:  Algae,  Coagulation,  Filtration,  Odor, 

Taste,  Waterworks. 

Algae  are  responsible  for  many  troubles  in  the 
waterworks.  They  add  tastes  and  odors  to  the 
drinking  water.  The  protoplasma  which  is  freed 
into  the  water  protects  the  microbes,  counteracts 
the  effect  of  chlorine  and,  after  the  decrease  of  the 
toxic  coagulant,  it  serves  as  a  nutrient  for  the 
development  of  microbes.  The  coagulation  of  the 
algae  depends  on  the  quality  of  the  raw  water,  the 
kind  and  amount  of  the  coagulant,  the  construc- 
tion and  effect  of  the  flocculator,  and  the  effect  of 
the  filtration.-Copyright  1971,  Biological  Ab- 
stract, Inc. 
W72-06129 
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Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5F— Water  Treatment  and  Quality  Alteration 


CAUSES  OF  WATER-BORNE  OUTBREAKS  OF 
DYSENTERY,  (IN  RUSSIAN), 

Ministerstvo  Zdravookhraneniya  SSSR,  Moscow. 

Central  Research  Inst,  of  Epidemiology. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-06139 

APPLICATION  OF  BACTERIOLOGICAL  DATA 
IN  POTABLE  WATER  SURVEILLANCE, 

Environmental    Protection    Agency,    Cincinnati, 

Ohio.  Div.  of  Water  Hygiene. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-06189 

DIATOMITE      FILTER      ENDS      MANGANESE 
PROBLEM, 

Boonton  Water  Works,  N.  J. 

F.  J.  Costabile,  and  C.  H.  Perron. 

Journal  of  American  Water  Works  Association, 

Vol.  63,  No.  4,  p  230-232,  April  1971 .  4  fig. 

Descriptors:  *Water  treatment,  'Filtration,  'Man- 
ganese, •Diatomaceous  earth,  'Design,  'Ground- 
water, Potassium  compounds.  Sodium  com- 
pounds, 'New  Jersey,  'Treatment  facilities. 
Identifiers:  Permanganate,  'Backwash  water, 
'Vacuum  filters. 

Manganese  content  of  water  from  six  wells 
averaged  about  1 .23  ppm.  Search  to  locate  sources 
free  of  manganese  was  unsuccessful.  A  filtration 
plant  was  built  in  1968,  capacity  2.3  mgd;  it  uses 
diatomite  vacuum  filters.  Potassium  permanganate 
and  soda  ash  are  added  along  with  the  diatomite, 
continuously.  Manganese  is  reduced  below  0.05 
ppm.  For  each  mg  filtered.  88  lb  of  diatomite  is 
used  for  body  feed  and  162  lb  for  precoating,  or 
250  lb/mg.  Backwash  becomes  automatic  at  15  in. 
vacuum.  A  spray  system  is  activated  that  oscillates 
across  the  filter  leaves,  washing  the  filter  cake  and 
the  manganese  down  the  drain.  Plant  capacity  with 
one  filter  at  normal  rate  is  400  gpm,  but  with  two 
filters  at  maximum  rate  it  is  1 ,620  gpm.  This  is  the 
only  manganese-bearing  water  system  in  New  Jer- 
sey using  diatomite  vacuum  filters.  One  design 
problems  was  where  in  the  well  field  to  dispose 
backwash  water.  This  influenced  a  final  design 
around  the  diatomite  vacuum  system,  since  the 
least  amount  of  backwash  is  discharged  into  the 
ground  for  groundwater  recharge.  Other  systems 
with  excessive  quantities  of  backwash  water  might 
have  caused  flooding  in  the  area  and  overflow  into 
the  Rockaway  River.  Such  a  situation  would 
create  water  pollution  in  violation  of  state  regula- 
tions. (Bean-AWWARF) 
W72-06190 

MICROSCOPIC   WATER   QUALITY   AND   FIL- 
TRATION EFFICIENCY, 

New  York  State  Dept.  of  Health,  Albany.  Bureau 
of  Water  and  Wastewater  Utilities  Management. 
S.  Syrotynski. 

Journal  American  Water  Works  Association,  Vol. 
63,  No.  4,  p  237-245,  April  1971.  8  fig.  6  tab,  3  ref . 

Descriptors:      'Water      treatment.      'Filtration, 
•Microorganisms.    'Surface    waters,    'Plankton, 
•Algae,  Turbidity.  'New  York,  'Water  quality. 
Identifiers:    'Microscopic    counts,    'Amorphous 
matter. 

Historical  records  of  the  New  York  State  Depart- 
ment of  Health  for  the  period  1946-1967  were  stu- 
died. In  surface  waters  the  mean  values  for  total 
microscopic  count,  amorphous  matter,  totoal 
plankton  and  total  algae  were  2.000,  1,500,  350 
and  140  asu/ml,  respectively.  The  range  of  total 
microscopic  counts  was  from  1 4  to  1 95 ,900  asu/ml ; 
values  above  20,000  generally  were  associated 
with  high  turbidy  (to  30  units).  Of  172  turbidity 
values  within  the  range  1,500-2,500  asu/ml,  91/8 
percent  were  less  than  10,  and  65.7  percent  less 
than  5  turbidity  units.  A  mean  value  of  140  asu/ml 
was  determined  for  total  algae,  though  maximum 
values  were  as  high  as  10,700.  The  historical  data 
for  filtered-water  total  counts  show  80  percent 
equal  to  or  less  than  200  asu/ml.  A  value  of  200 


asu/ml  total  microscopic  count  is  recommended  as 
a  limit  in  filter  effluent  quality.  Of  untreated  sur- 
face waters  3.65  percent  contained  less  than  200 
asu/ml  and  7  percent  less  than  300.  (Bean-AW- 
WARF) 
W72-06191 

EXPERIMENTAL  EVALUATION  OF  OPERAT- 
ING VARIABLES  IN  CONTACT  FLOCCULA- 
TION, 

Engineering- Science,  Inc.,  Oakland,  Calif. 
T.  G.  Shea,  W.  E.  Gates,  and  Y.  A.  Argaman. 
Journal  of  American  Water  Works  Association, 
Vol.63,  No.  l,p  41-48,  January  1971.  11  fig.  5  tab, 
5  ref. 

Descriptors:  'Water  treatment,  'Coagulation, 
•Flocculation,  'Sedimentation,  'Filtration, 
•Suspended  load,  •Electrolyte,  'Alum  com- 
pounds, 'Filters. 

Identifiers:  'Contact  flocculation,  'Multi-Media 
filters.  Pilot-plant. 

Contact    flocculation    is    a    water    clarification 
process  whereby  the  raw  water  is  applied  directly 
to  a  filter  without  prior  clarification  by  sedimenta- 
tion, and  which  is  designed  to  bring  about  floccula- 
tion! coagulation  and  solids  separation  directly  in 
the  filter  bed.  Fine  to  coarse  filter  beds  conven- 
tionally used  are  not  adequate  for  contact  floccula- 
tion because  the  fine  top  layers  remove  most  of 
the  incoming  materials.  Coarse-to-fine  filtration  on 
such  beds  can  be  accomplished  only  by  upflow  fil- 
tration. An  alternate  is  use  of  multi-media  filters, 
the  upper  layers  of  coarse  particles  of  low  density, 
and  lower  layers  of  fine  particles  of  high  density. 
Contact    flocculation    is,    a    technically    feasible 
process  for  water  clarification  and  can  compete 
favorably    with    the    conventional    clarification 
system  of  flocculation,  sedimentation  and  filtra- 
tion when  the  suspended  solids  concentration  in 
the  raw  water  is  low.  Among  the  three  types  of 
media  studied,  the  best  performance  was  obtained 
with  the  coarse  and  uniform  dual  media.  Lower 
performance   was   obtained   with   the   fine   well- 
graded  dual  media  bed.  The  least  desirable  per- 
formance was  provided  by  the  single  media  sand 
filter.  The  polyelectrolyte,  Cat-Floe,  was  found 
superior  to  alum  in  both  technical  and  economic 
repeats.  Early  floe  breakthrough  occurred  in  the 
coarse  filters  when  a  low  polyelectrolyte  dose  was 
applied.  (Bean-AWWARF) 
W72-06192 


BACTERIOLOGICAL  QUALITY  VS  RESIDUAL 
CHLORINE, 

Bureau  of  Water  Hygiene,  Cincinnati.  Ohio. 

R  W.  Buelow,  and  G.  Walton. 

Journal  of  American  Water  Works  Association, 

Vol.  63,  No.  1,  p  28-35,  January  1971.  lOfig.  3  lab, 

9  ref. 

Descriptors:   'Water  treatment,   'Water  quality, 
•Bacteria,    •Coliform,    •Chlorine.    •Disinfection, 
•Distribution  systems,  'Ohio,  'Water  sampling. 
Identifiers:  'Chlorine  residuals. 

A  change  from  combined  to  free  chlorine  residual 
in  Cincinnati,  Ohio,  and  an  increase  in  residual 
concentration  in  February  1969  greatly  reduced 
the  monthly  average  coliform  counts.  In  general, 
the  probability  of  finding  coliform  in  a  distribution 
system  sample  decreases  as  the  residual  chlorine 
concentration  increases.  The  results  of  the  Com- 
munity Water  Supply  Study  of  1969  specif ically 
showed  that  a  chlorine  residual  must  be  main- 
tained throughout  the  distribution  system  in  order 
to  have  confidence  that  disinfection  by  chlorina- 
tion  has  been  accomplished.  The  finding  of 
coliform  organisms  in  some  distribution  system 
samples,  when  none  were  detected  in  the  raw 
water,  indicates  the  need  for  continuous  disinfec- 
tion of  all  supplies  to  ensure  delivery  of  the  highest 
possible  bacteriological  quality  to  the  consumers 
at  all  times.  The  data  support  the  suggestion  that  a 
majority  of  the  bacteriological  samples  should  be 
taken  in  known  problem  areas,  e.g.,  reservoirs. 


dead-ends,  and  the  periphery  of  the  system,  an 
that  many  of  the  bacteriological  samples  current! 
collected  could  be  eliminated  provided  chlorii 
residual  can  be  shown  to  be  present  throughout 
distribution  system.  (Bean-AWWARF) 
W72-06193 


RAPID  MIXING  IN  WATER  TREATMENT, 

L.  Vrale,  and  R.  M.  Jorden. 

Journal  American  Water  Works  Association,  V< 

63,  No.  l,p  52-58,  January  1971.  13  fig,  19 ref. 

Descriptors:  'Water  treatment,  'Mixing,  'Turb 
lence,  'Design,  Treatment  facilities. 
Identifiers:    Backmix    reactor,   Tubular    reactc 
•Velocity  gradient. 

Test  systems  were  studied  to  determine  relati' 
efficiencies  of  rapid  mixing  techniques.  A  backm 
reactor  is  very  inefficient  for  rapid  mixing.  A  tub 
lar  reactor  appears  to  be  the  most  efficient  tyi 
Points  of  application  and  the  details  of  the  turb 
lence  scale  and  intensity  immediately  at,  a 
downstream  of,  the  application  point  are  imp< 
tant  design  considerations.  Average  mixi 
velocity  gradient  is  inadequate  for  characterizi 
rapid-nux-unit  efficiency  in  terms  of  achievj 
maximum  aggregation  rate  for  a  given  chemii 
dosage.  Proper  rapid-mix  design  can  lead  to  ti 
operational  improvements:  a  decrease  in  I 
required  chemical  dosage  and  an  increase  in  fk 
dilation  unit  capacity.  It  is  suggested  that  optin 
rapid-mix  design  may  differ  significantly  for  c 
ferent  systems,  e.g.  sweep  floe,  lime  clarificati 
of  secondary  sewage,  or  chemical  sludge  con 
tioning.  (Bean-AWWARF) 
W72-06194 


AUTOMATING  TREATMENT  MONITOR!! 
AND  CONTROL, 

Calgon  Corp.,  Pittsburgh,  Pa. 

H.  M.  Rivers,  and  G.  W.  Schweitzer. 

Journal  of  American  Water  Works  Associate 

Vol.  63,  No.  8,  p  533-540.  August  1971  6  fig.  1  U 

Descriptors:  'Water  treatment,  'Automati 
•Reliability,  'Maintenance,  'Chemical  analy: 
Monitoring,  Automatic  control. 

Examples  are  presented  to  highlight  certain  imt 
tant  factors  in  water  treatment  automat 
technology.  (1)  Effective  use  of  automatic  che 
cal  analyzers  that  are,  themselves,  rmniat 
water-treatment  processes  that  must  be  correi 
automated  in  their  own  right.  (2)  Achievement 
long-term  reliability  dependent  upon  only 
minimum  amount  of  routine  maintenance. 
Recognition  of,  and  safeguard  against,  danger 
errors  or  interference  in  critical  aulom 
analyses.  (4)  Reliance  upon  well-established  c 
trol  concepts;  avoidance  of  all  equipment 
thoroughly  proved  to  be  necessary  and  tr 
worthy.  (5)  Integration  of  process  sensors 
process  controllers  into  a  logical  automation  < 
ty.  (6)  Understanding  and  complying  with  the  I 
damental  chemistry  of  the  treatment  processe: 
volved.  Treatment  applications  incorpora 
these  factors  have  been  successfully  automate 
actual  practice.  Each  time  a  treatment  process 
effectively  automated  for  the  first  lime,  a  new 
tomatic  chemical  analyzer  was  brought  into  be 
new  chemical  control  concepts  were  evolved, 
water-treatment  technology  as  a  whole  achif 
some  new  measure  of  maturity.  (Bean-AV\  WA 
W72-06196 


GAMMA-RAY  TREATMENT  OF  TASTES  i 
ODORS, 

Ontario  Water  Resources  Commission.  Toroot 

A.  H.  Vajdic. 

Journal  of  American  Waters  Works  Assoc** 

Vol.  63,  No.  7,  p  459-461 .  July  1971.  2  fig..  1  ta) 

ref. 

Descriptors:  'Water  treatment.  'Gamma  I 
•Taste,  'Odor.  'Activated  carbon.  Gas  c 
matography.  Actinomycetes.  Irradiation. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 
Water  Treatment  and  Quality  Alteration — Group  5F 


WM 


Artificially  produced  odorous  water  was  treated 
vith  gamma  radiation.  An  irridiation  dosage  of  8.4 
IC  103  rads  reduced  the  threshold  odor  (TO) 
lumber  of  the  water  to  equal  that  produced  by  a  50 
>pm  dosage  of  activated  carbon.  The  odorous 
vater  was  produced  by  evaporation  of  methylene 
blonde,  the  residue  being  taken  up  in  a  small 
mount  of  water  then  added  to  a  volume  of  tap 
rater  to  yield  earthy  smelling  waters  with  T  O  of 
00,  400  and  200.  The  same  total  dosage  appears  to 
e  equally  efficient  in  the  treatment  of  waters  with 
oth  low  and  high  threshold  odors.  (Bean-AW- 
VARF) 
/72-06197 


RSENIC  REMOVAL  FROM  POTABLE 
^ATER, 

nvironmental    Protection    Agency,    Cincinnati, 

ihio.  Water  Quality  Office. 

.  Bellack. 

)umal  of  American  Water  Works  Association, 

ol.  63.  No.  7,  p  454-458,  July  1971 .  2  fig.  9  ref. 

escriptors:    *Water   treatment,    *Public   health, 

\rsenical       compounds,       'Fluorides,       *Ion- 

cchange,  "Costs,  Potable  water. 

lenlifiers:  Activated  aluminum.  Bone  char,  *Ar- 

mic. 

he  use  of  activated  alumina  and  bone  char  is  an 
fective  means  for  the  reduction  of  fluoride  and 
senic  in  water  supplies.  Whereas  bone  char  use 

regenerable  contact  beds  is  limited  to  fluoride 
duction,  it  can  be  used  on  a  throw-away  basis 
'en  when  arsenic  is  present.  On  the  other  hand, 

livated  alumina  is  readily  regenerated  when 
ther  fluoride  or  arsenic,  or  both,  are  to  be 
moved.  The  treatment  process  is  simple, 
quires  only  standard,  readily  available,  ion- 
ichange  type  equipment,  and  is  economical.  With 
dinary  care  and  conscientious  maintenance, 
:atment  plants  using  these  materials  can  reduce 
fectively  the  concentrations  of  fluoride  and  ar- 
nic  to  levels  to  conform  to  the  USPHS  Drinking 
ater  Standards.  Costs  for  simultaneous  removal 

fluoride  and  arsenic  are  estimated  to  be  $15  to 
0  per  million  gallons  treated.  (Bean-AWWARF) 
72-06198 


-HISTOSOME    CERCARIAE    REMOVAL    BY 
iND  FILTRATION, 

ihnemann  Medical  Coll.  and  Hospital,  Philadel- 
ia,  Pa.  Dept.  of  Community  Medicine. 
A.  Benarde,  and  B.  Johnson, 
urnal  of  American  Water  Works  Association, 
A.  63,  No.  7,  p  449-453,  July  1971 .  3  fig,  3  tab,  6 

:scriptors:      *Water      treatment,      'Filtration, 

ublic  health,  Flow  rates,  'Trematodes,  Water 

llution  treatment. 

:nufiers:  'Schistosomiasis  cercariae,  *Sand  fil- 

tion. 

e  use  of  horizontal  sand  filtration  for  cercariae 
noval  is  described.  Sand  particles  0.35mm  in 
imeter  and  smaller  were  efficient  in  removing 
)  percent  of  cercariae  added  to  the  influent  of  a 
nstant  head  horizontal  permeameter.  This  type 
permeameter  duplicates  the  flow  encountered 
an  infiltration  gallery  for  a  horizontal  sand  filter. 
>w  rates  tested  were  between  the  design  rates 
rmally  used  for  slow  sand  and  rapid  sand  filters, 
st  concentrations  of  cercariae  added  to  the  in- 
ent  were  8  to  450  times  greater  than  those 
lerally  found  in  the  field.  Tests  with  sand  larger 
m  0.35  mm  indicated  that,  as  the  sand  size  in- 
ases,  the  number  of  cercariae  penetrating 
lilarly  increases,  also  increased  flow  rates 
>duced  larger  numbers  of  cercariae  in  the  ef- 
ent.  For  all  sizes  of  sand,  cercariae  penetrated 
Jut  30  cm  to  the  first  drawoff  tube.  (Bean-AW- 
U*F) 
'2-06199 


PERIENCE    WITH    HIGHER    FILTRATION 
TES, 

Jcolm  Pirnie,  Inc.,  Paramus,  N.J. 


G.  P.  Westerhoff. 

Journal  of  American  Water  Works  Association, 

Vol.  63,  No.  6,  p  376-386,  June  1971 .  13  fig,  7  tab,  6 

ref. 

Descriptors:    'Water  treatment,   'Water  quality, 
'Filtration,  'Flow  rates,  'Turbidity,  'Microorgan- 
isms, Treatment  facilities,  Lake  Erie,  New  York. 
Identifiers:    'Multi-media   filters,    'Erie    County 
(N.Y.). 

Erie  County  Water  Authority  (New  York)  serves 
approximately  390,000  persons  with  filtered  Lake 
Erie  water.  In  1969,  production  was  44.3  mgd, 
most  by  the  Sturgeon  Point  plant.  A  one-year 
study  was  made  of  the  plant  operations.  The 
mixed-media  filters  (3  layers  of  different  specific 
gravities)  operating  at  filtration  rates  of  2-10 
gpm/sq.ft  consistently  produced  a  lower  filtered- 
water  turbidity  than  the  sand  media  filters  operat- 
ing at  a  filtration  rate  of  2gpm/sq.ft.  At  filtration 
rates  up  to  6  gpm/sq.ft.,  the  mixed-media  filter  ef- 
fluent had  a  lower  microscopic  count  than  the 
sand-media  filters  operating  at  a  2  gpm/sq.ft.  rate. 
Length  of  filter  runs  is  more  dependent  on  total 
microscopic  counts  than  on  turbidity.  The  mixed- 
media  filters  operating  at  5  gpm/sq.ft.  had  average 
length  of  runs  of  29  hours;  at  6  gpm/sq.ft.  the 
average  was  20  hours.  The  mixed-media  filters 
operating  at  5-6  gpm/sq.ft.  used  a  lower  proportion 
of  wash  water  (1-.8  percent)  than  the  sand  filters 
operating  at  2  gpm/sq.ft.  (2.5  percent).  The  mixed- 
media  filters  should  be  operated  at  filtration  rates 
up  to  6  gpm/sq.ft.,  since  their  quality  goals  can  be 
met  at  those  rates.  (Bean-AWWARF) 
W72-06200 


PHOSPHATE  AND  TURBIDITY  CONTROL  BY 
FLOCCULATION  AND  FILTRATION, 

Wahnbachtalsperrenverband,  Siegburg  (West  Ger- 
many). 

H.Bemhardt,  J.  Clasen,  and  H.  Schell. 
Journal  of  American  Water  Works  Association, 
Vol.  63,  No.  6,  p  355-368,  June  1971.  16  fig,  12  tab' 
40  ref. 

Descriptors:  'Water  treatment,  'Phosphates, 
'Turbidity,  'Flocculation,  'Filtration,  'Algae, 
Electrolytes,  Activated  carbon,  Hydrogen  ion 
concentration,  Nutrients. 

Identifiers:  'Ferric  chloride,  Multi-layer  filters, 
Anthracite,  'Wahnbach  reservoir  (Germany), 
Oscillatora  albescens. 

High  nutrient  load  entering  the  Wahnbach  Reser- 
voir has  led  to  increases  in  bio-production  and  a 
change  in  predominant  species  from  diatomaceae 
to  blue-green  algae,  the  main  algae  being  Oscilla- 
toria  rubescens,  which  occur  in  masses.  Because 
70  percent  of  the  nutrients  originate  from  agricul- 
tural activity,  excess  fertilization  cannot  be  com- 
batted  by  treating  only  the  domestic  sewage  of  the 
8,000  inhabitants.  Also  iron  compounds  are 
present  in  the  runoff.  The  river  water  will  be 
treated  as  it  flows  into  the  reservoir  by  floccula- 
tion with  ferric  iron  and  filtration,  so  that  total 
phosphorus  will  be  reduced  to  a  maximum  of  10 
ppb.  Also  turbidity  will  be  removed.  Removal  of 
phosphate  is  optimum  at  a  pH  of  up  to  7.2  using  40 
times  the  stoichiometric  ferric  iron  requirement. 
Use  of  an  anionic  flocculant  aid  extended  filter 
runs  to  approximately  double  the  original  length. 
Use  of  a  three-layer  filter  produced  better  filter 
runs  than  a  one-layer  or  two-layer  filter  and  better 
use  of  the  filter  bed.  By  combining  activated  car- 
bon (the  lightest  layer),  hydroanthracite  (central 
layer),  and  quartz  sand  (bottom)  a  stable,  three 
layer  filter  was  constructed  without  use  of  expen- 
sive heavy  materials.  (Bean-AWWARF) 
W72-06201 


REMOVAL  OF   VIRUSES   BY   COAGULATION 
AND  FLOCCULATION, 

Engineering-Science  Inc.,  Washington,  D.C. 

J.  F.  Manwaring,  M.  Chaudhuri,  and  R.  S. 

Engelbrecht. 

Journal  of  American  Water  Works  Association, 

Vol.  63,  No.  5,  p  298-300,  May  1971.  1  fig,  2  tab,  9 

ref. 


Descriptors:  'Water  treatment,  'Viruses,  'Coagu- 
lation,      'Flocculation,       'Aluminum,       Sludge 
disposal,  Illinois. 
Identifiers:  'Ferric  chloride,  Urbana  (111). 

Coagulation  and  flocculation  were  studied,  using  a 
bacterial  virus  and  ferric  chloride  as  the  coagulant. 
Chemical  coagulation  and  flocculation  with  ferric 
chloride  is  as  effective  as  that  with  aluminum 
sulfate  in  removing  virus  from  water.  Calcium  and 
magnesium,  up  to  a  concentration  of  50  ppm  each, 
were  found  not  to  interfere  with  the  efficiency  of 
the  process.  Chemical  coagulation  and  floccula- 
tion cannot  be  expected  to  operate  with  a  high 
degree  of  efficiency  in  terms  of  virus  removal 
when  the  raw  water  contains  organic  matter.  Virus 
particles  remain  active  in  the  settled  sludge  follow- 
ing their  removal  from  water  by  coagulation  and 
flocculation,  and  can  be  recovered  from  the  floe 
by  various  eluants.  Therefore,  proper  care  should 
be  taken  in  the  disposal  of  sludge  from  coagula- 
tion-flocculation  operations.  (Bean-AWWARF) 
W72-06202 


BIOLOGICALLY  MEDIATED  CHEMICAL 
CHANGES  IN  THE  FILTRATION  OF  AERATED 
GROUND  WATERS, 

California  State  Coll.,  Los  Angeles.  Dept.  of  Sani- 
tary Engineering. 
K.  Y.  Baliga,  and  J.  T.  O'Connor. 
Journal  of  American  Water  Works  Association 
Vol.  63,  No.  5,  p  292-297,  May  1971.  3  fig,  2  tab,  16 
ref. 

Descriptors:  'Water  treatment,  'Filtration,  'Aera- 
tion,   'Groundwater,    'Nitrification,    Iron,    Am- 
monia, Dissolved  oxygen,  Nitrites,  Nitrates,  Al- 
kalinity, Hydrogen  ion  concentration,  Illinois. 
Identifiers:  'Biological  changes,  'Urbana  (111). 

When  biological  growths  generate  in  filter  beds, 
iron-removal-efficiency  may  decrease  markedly. 
Nitrification  occurred  in  experimental  filter  beds 
during  the  filtration  of  ammonia-bearing  aerated 
ground  water.  Several  weeks  of  continuous  filter 
operation  was  required  before  nitrification  was  ob- 
served. A  mass  balance  on  nitrogen  and  D  O  in- 
dicated that  the  conversion  of  ammonia  to  nitrite 
and  nitrate  was  limited  by  the  availability  of  ox- 
ygen. Moreover,  90  percent  of  the  oxygen  con- 
sumed was  attributable  to  oxidation  of  the  am- 
monium ion.  Observed  values  of  alkalinity  and  pH 
in  the  filter  effluent  were  in  excellent  agreement 
with  the  stoichiometrically  predicted  values  ar- 
rived at  under  the  assumption  that  only  nitrifica- 
tion was  influencing  these  parameters,  and  the 
filter  bed  behaved  as  a  closed  system.  The  results 
of  this  study  suggest  a  method  of  calculating  the 
quality  of  filter  effluent  for  a  given  filter  influent 
undergoing  nitrification.  This  fact  is  particularly 
important  with  respect  to  establishing  criteria  rele- 
vant to  the  depletion  of  D  O  that  may  lead  to 
potentially  troublesome  anaerobic  conditions,  and 
to  increasing  concentrations  of  nitrate,  both  of 
which  may  result  in  the  deterioration  of  water 
quality.  (Bean-AWWARF) 
W72-06203 


NITRATE  IN  DRINKING  WATER, 

Bureau  of  Water  Hygiene,  Cincinnati,  Ohio. 
E.  F.  Winton,  R.  G.  Tardiff ,  and  L.  J.  McCabe. 
Journal  of  American  Water  Works  Association, 
Vol.  63,  No.  2,  p  95-98,  February  1971.  2  fig,  5  tab' 
18  ref. 

Descriptors:  'Water  treatment,  'Water  quality, 
•Public  health,  'Nitrate,  'Diseases,  Standards, 
'Water  quality  standards. 

The  adequacy  of  the  present  public  health  specifi- 
cation for  the  nitrate  content  of  drinking  water  was 
reviewed.  Results  are  not  definitive,  but  it  appears 
that  the  present  recommended  nitrate  limit  pro- 
vides a  valid  margin  of  safety  when  the  water  is 
used  for  infants  and  may  offer  the  respectable 
safety-factor  needed  to  cover  all  reasonable  situa- 
tions. A  final  decision  awaits  the  results  of  further 
research.  Warnings  on  the  water  bill  or  the  supply 


■  ■''•■ 
••v. 


fflk 


77 


Field  05-WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5F— Water  Treatment  and  Quality  Alteration 


of  an  alternate  source  of  water  for  infant  feeding 
can  only  be  viewed  as  undesirable,  although 
necessary,  temporary  measures,  where  supplies 
contain  more  nitrate  than  the  standard.  Energies 
should  be  directed  to  developing  economic  nitrate- 
removal  processes  and  to  preventing  further 
nitrate  pollution.  (Bean-AWWARF) 
W72-06204 

STATE  OF  THE  ART  OF  COAGULATION, 
MECHANISMS  AND  STOICHIOMETRY. 

American  Water  Works  Association,  New  York. 
Research  Committee  on  Coagulation. 

Journal  of  American  Water  Works  Association 
Vol  63,  No.  2,  p  99-108,  February  1971.  6  fig,  88 
ref. 

Descriptors:  'Water  treatment,  "Coagulation, 
•Flocculation,  Stability,  "Colloids,  Zeta  potential. 
Waste  water  treatment.  Chemical  reactions. 
Kinetics,  Electrochemistry,  Ions,  Adsorption. 
Identifiers:  ♦Destabilization,  "Electrical  double- 
layers,  "Colloidial  surface  properties. 

Historically,  two  approaches  have  been  advanced 
to  explain  the  basic  mechanism  involved  in  the  sta- 
bility   and    instability    of    colloid    systems.    The 
chemical  theory   assumes   that   colloids   are   ag- 
gregates of  definite  chemical  structural  units  and 
emphasizes       specific       chemical       interactions 
between  the  coagulant  and  the  colloids.  Coagula- 
tion is  the  result  of  a  precipitation  of  insoluble 
complexes  formed  by  the  chemical  interaction. 
The  physical  or  double  layer  theory  emphasizes 
the  importance  of  the  electrical  double  layers  sur- 
rounding the  colloidal  particles  in  the  solution  and 
the  effects  of  counter-ion  adsorption  and  zeta- 
potential  reduction  in  the  destabilization  of  col- 
loidal systems.  The  two  theories  may  appear  to  be 
contradictory,  but  they  are  not  mutually  exclusive. 
Both    mechanisms    must    be    employed    in    un- 
derstanding and  control  of  colloid  stability-insta- 
bility. The   two  mechanisms  are  discussed;  the 
physical  mechanism  under  headings  of  electrical 
double-layer,  electrokinetic  or  zeta  potential,  col- 
loidal-interactions, and  coagulation  kinetics;  the 
chemical  mechanisms  under  metal  ions,  polyelec- 
trolytes,    configuration    in    solution,    adsorption 
from  solution,  configuration  at  the  solid-liquid  in- 
terface and  flocculation  kinetics.  Research  needs 
are  indicated  under  four  classes:  Surface  proper- 
ties   of    colloids.    Specific    surface    adsorption. 
Coagulation  kinetics,  and  Metal-ion  complexes. 
(Bean-AWWARF) 
W72-06205 

STABILITY  OF  CARCINOGENIC  SUBSTANCES 
IN  WATER  AND  THE  EFFICACY  OF 
METHODS  OF  DECONTAMINATION  (IN  RUS- 
SIAN), ..„,..  .  .  .  0„ 
Institut    Eksperimentalnoi     i     Klinicheskoi    Un- 

kologii,  Moscow  (USSR). 

A.  P.  IPnitskii,  K.  P.  Ershova,  A.  Y.  Khetsina,  L. 
G.  Rozhkova,  and  V.  G.  Klubkov. 
GigSanit.  36  (4):  8-12.  1971.  English  summary 
Identifiers:      Bacterial,     Benzo-A-Pyrene,     Car- 
cinogen,  Decontamination,   Gamma,  Irradiation, 
Methods,  Stability,  Substances,  Treatment,  UV. 

The  stability  of  carcinogenic  polycyclic  hydrocar- 
bons, especially  benzo  (a)pyrene,  (BP)  was  stu- 
died in  water.  The  rate  of  inactivation  in  water  is 
affected  by  the  presence  of  certain  substances  and 
the  pH  of  the  water.  Various  methods  of  water 
decontamination  were  studied.  BactenologicaUy 
satisfactory  water  still  contained  active  car- 
cinogenic hydrocarbons  after  UV  and  gamma 
radiation  treatment.  The  concentration  of  BP 
decreased  after  boiling.-Copyright  1971,  Biologi- 
cal Abstracts,  Inc. 
W72-06312 


STUDIES      OF      LIMAX      AMOEBAE      IN      A 
SWIMMING  POOL, 

Ustav  Epidemiologic  a  Mikrobiologie,  Prague  (C- 
zechoslovakia). 


For  primary  bibliographic  entry  see  Field  05C. 
W72-06419 


A  LABORATORY  STUDY  OF  WATER  TREAT- 
MENT SLUDGE  HANDLING,  CONDITIONING 
AND  DEWATERING  TECHNIQUES, 

Cincinnati  Univ.,  Ohio.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  05D. 
W72-06455 

A  STUDY  OF  THE  DEWATERING  OF  THE  CIN- 
CINNATI WATER  TREATMENT  PLANT 
SLUDGE  BY  CENTRIFUGATION, 

Cincinnati  Univ.,  Ohio.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  05D. 
W72-06459 


25  YEARS  OF  FLUORIDATION, 

Pan  American  Health  Organization,  Washington, 
D.C.  Pan  American  Sanitary  Bureau. 
F.  J.  Maier. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol.  62,  No.  1 ,  p  3-6,  Jan.  1970.  1  fig,  2  tab. 

Descriptors:    "Water  treatment,   "Public   health, 
•Fluorides,  "Fluoridation,  Legal  aspects. 
Identifiers:  Grand  Rapids  (Mich). 

First  application  of  fluorides  to  a  public  water 
supply  was  in  1945  at  Grand  Rapids,  Michigan;  fol- 
lowed by  Newburgh,  New  York  and  Brantford, 
Ontario   within   the   same   year.    By   May    1950 
definitely  favorable  results  became  apparent  at 
Grand  Rapids  and  the  Public  Health  Service  issued 
a  formal  endorsement  which  was  followed  by  a 
marked  increase  in  the  number  of  communities 
adopting  fluoridation.   Presently  there  are  over 
2,550  water  systems  serving  approximately  4,500 
communities  which  supply  fluoridated  water  to 
some  84  million  persons,  including  the  8  million 
who   receive    naturally   fluoridated    supplies.    In 
Canada  about  7  million  receive  these  benefits  and 
in  30  other  countries  over  38  million  people  receive 
such.  Year  of  start  of  fluoridation,  number  of  com- 
munities using  fluoridated,  and  population  served 
in  the  various  countires,  are  shown  in  tabulation. 
Availability,   types  and  advantages  of  different 
forms  of  fluoride  are  discussed;  also  some  laws 
and  public  opinions  regarding  fluoridation.  As  an 
appendix  to  this  report,  the  Master's  Report  in  the 
Chicago  Fluoridation   Suit  is  quoted  in  full.   A 
bibliography    of    all    articles    on    fluorides    and 
fluoridation  published  in  the  Journal  of  the  Amer- 
ican Water  Works  Association,  1931  through  1969 
is  appended.  (Bean-AWWARF) 
W72-06527 


RESEARCH  ON  TASTES  AND  ODORS. 

American  Water  Works  Association,  New  York. 
Committee  on  Tastes  and  Odors. 

Journal  of  American  Water  Works  Association, 
Vol.  62,  No.  1 ,  p  59-62.  January  1970.  3  fig.  30  ref. 

Descriptors:    "Water  treatment.   "Taste,    "Odor 
"Microorganisms,  "Chemical  properties.  Physical 
properties,  Standards. 
Identifiers:  Geosmin,  Mucidone. 

The  Committee,  organized  in  1965,  recommended 
that-  (1)  Workshops  on  standard  threshold  odor 
procedures  be  established  with  the  aim  of  educat- 
ing the  water  industry  in  the  correct  application  of 
these  techniques  to  water  treatment  practice.  (2) 
Research  into  the  development  and  establishment 
of  a  suprathreshold  odor  procedure  be  pursued.  (3) 
Development  of  odor  identification  kits  and  other 
aids  to  the  sensory  classification  of  odors  be  en- 
couraged. (4)  The  structural  identification  of  mu- 
cidone and  other  odorous  components  produced 
by  aquatic  microorganisms  be  urgently  pursued. 
(5)  The  resolved  specific  odorants  be  prepared  in 
sufficient  quantity  to  allow  determination  of  their 
physical  and  chemical  properties  and  of  their 
behaviour  in  water  treatment  processes.  (6)  A 
determination  of  the  physical  and  chemical  pro- 


perties of  specific  odorants  be  made  to  lead  to  the 
development  of  processes  that  are  particularly 
suited  to  the  removal  of  these  compounds.  (Bean- 
AWWARF) 
W72-06528 


VTRUS  REMOVAL  BY  COAGULATION  WITH 
POLYELECTROLYTES, 

Maine  Univ.,  Orono.  Dept.  of  Civil  Engineering. 
R.  T.  Thorup,  F.  P.  Nixon,  D.  F.  Wentworth,  and 
O.  J.  Sproul. 

Journal  of  American  Water  Works  Association, 
Vol.  62,  No.  2,  p  97-101,  Feb.  1970.  5  tab,  12  ref. 

Descriptors:   "Water  treatment,  "Water  quality, 

•Virus,    "Electrolytes,    Coagulation,    Filtration 

Aluminum  compounds,  "Waste  water  treatment 

Disinfection. 

Identifiers.  Ferric  sulfate,  Coagulant  aids. 

The  effectiveness  was  determined  of  polyelec 
trolytes  used  as  a  primary  coagulant,  and  as  i 
coagulant  aid  in  the  removal  of  a  bacterial  and  ai 
animal  virus  from  artificially  seeded  water  Unde 
the  experimental  conditions,  cationic  polyelec 
trolyte  performed  more  acceptably  than  anioni 
and  nonionic  types;  The  action  of  polyelectrolyte 
as  primary  coagulants  was  salt  dependent;  bot 
high  (0.1  M)  and  low  (0.0001  M)  ionic  concentn 
lions  produced  less  vims  removal  than  the  36  p« 
cent  achieved  with  0.01  M  CaC12;  In  instances  c 
poor  coagulation,  cationic  polyelectrolytes  e> 
erted  a  beneficial  effect  on  the  formation  of  floe 
and  the  removal  of  virus.  However,  the  80  to  9 
per  cent  virus  removal  obtained  was  well  belo' 
lne  99+  per  cent  usually  considered  acceptable;  1 
instances  of  adequate  coagulation,  cationi 
polyelectrolytes  did  not  increase  virus  remov 
beyond  the  levels  obtained  with  unaided  A 
(S04)3  or  Fe2  (S04)3  coagulation.  (Bean-AV 
WARF) 
W72-06529 

SODDUM  IMBALANCE  IN  DRINKING  WATER 

Orange  County  Water  District,  Santa  Ana.  Calif. 
E.  L.  Russell. 

Journal  of  American  Water  Works  AssociaUo 
Vol.  62,  No.  2,  p  102-105,  Feb.  1970. 4  tab,  5  ref. 

Descriptors:    "Water   treatment.    Water   qualil 
•Public     health,     "Water     softening.     'Sodiui 
♦Potassium,  "Diseases,  "Potable  water. 
Identifiers:  "Heart  disease.  Blood  plasma,  Tc 
errua.  Cirrhosis,  Diarrhea. 

Since  water  softeners  materially  increase  the  so 
urn  content  of  waters,  they  may  have  major  roi 
in  affecting  health  hazards  of  water.  Sodium  a 
potassium  perform  major  roles  in  the  mauitenar 
of  water  balance  and  crystalloid  and  coll< 
equilibrium  between  blood  plasma  and  the  cellu 
tissues  of  the  human  body.  Because  of  sodiui 
ability  to  bind  water  in  the  tissues,  it  plays  a  vi 
role  in  recovery  from  diseases  or  conditions  whi 
there  is  sudden  water  loss,  such  as  diarrh 
vomiting  and  hemorrhage.  However,  in  conditi< 
such  as  congestive  heart  failure,  hypertensw 
renal  disease,  cirrhosis  of  the  liver,  and 
pregnancy,  in  which  water  is  poorly  eliminat 
the  presence  of  sodium  in  the  plasma  cau 
further  retention  of  water,  resulting  in  progress 
circulatory  and  respiratory  distress,  and  ultimi 
ly,  death.  Due  to  the  known  chronicity  of  the  ( 
dio vascular-renal  group  of  diseases,  it  appears  t 
the  harmful  effects  of  the  inability  to  elinur, 
sodium  are  not  limited  only  to  the  year  in  whic 
patient  dies.  Thus,  the  population  at  highest  risl 
any  given  time  is  probably  three  to  five  times 
number  of  annual  deaths  from  these  disea: 
Another  but  smaller  group  at  high  risk  are 
pregnant  women  who  are  suffering  from  toxe 
of  pregnancy.  These  patients  have  marked  ed< 
and  store  water  and  sodium  in  great  excess  (B< 
AWWARF) 
W72-O6530 


78 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 

Water  Quality  Control — Group  5G 


•ARTICULATE      REMOVAL      ON      COATED 
•1LTER  MEDIA, 

•imco  Corp.,  Salt  Lake  City,  Utah. 

).  E.  Burns,  E.  R.  Baumann,  and  C.  S.  Oulman. 

burnal  of  American  Water  Works  Association, 

/ol.  62,  No.  2,  p  121-126,  Feb.  1970.  1 1  fig,  2  tab,  7 

ef. 

Jescriptors:      'Water      treatment,      'Filtration, 
Diatomaceous  earth,  *Electrolytes,  'Adsorption, 
;osts,  Waste  water  treatment, 
dentifiers:  Filter  aids. 

rhe  use  of  a  coated  diatomite  filter  aid  is  described 
a  removing  solids  too  fine  to  be  removed  by  the 
ame  grade  of  aid  that  had  not  been  coated.  Coarse 
rades  of  diatomite  filter  aid  were  coated  with 
oagulants  such  as  alum  and  polyelectrolytes  giv- 
ng  the  diatomite  an  adsorptive  coating  on  which 
he  suspended  solids  were  removed.  Such  coated 
ilter  aids  are  less  resistant  to  flow  than  the  finer 
;rade  filter  aids  otherwise  needed,  and  therefore 
an  reduce  filtration  costs.  The  coated  filter  aid 
annot  replace  plain  filter  aids  where  large 
[mounts  of  suspended  solids  must  be  removed 
rom  the  water.  The  coated  filter  aids  should  be 
iseful,  however,  for  finishing  the  polishing 
irocess  begun  by  plain  filter  aids.  By  introducing  a 
uitable  polyelectrolyte  coated  diatomite  filter,  a 
inal  adsorptive  barrier  could  be  provided  which 
vould  prevent  the  passage  of  suspended  solids  too 
mall  to  be  removed  by  the  straining  action  of  the 
liatomite  normally  used  as  a  body  feed.  (Bean- 
VWWARF) 
V72-06531 


:OAGULATION  AND  COLOR  PROBLEMS. 

American  Water  Works  Association,  New  York. 
Research  Committee  on  Coagulation;  and  Amer- 
can  Water  Works  Association,  New  York. 
Research  Committee  on  Color  Problems. 

ournal  of  American  Water  Works  Association, 
fd.  62,  No.  5,  p  31 1-314,  May  1970.  32  ref. 

3escriptors:  'Water  treatment,  'Color,  'Coagula- 
ion,  Standards,  Hydrolysis,  Zeta  potential, 
identifiers:  Chemical  structure,  Research  needs. 

rhe  state  of  the  art  of  color  removal  by  coagula- 
jon  is  summarized.  An  attempt  is  made  to  focus 
esearch  attention  on  those  problems  of  greatest 
nterest  to  the  water  works  profession.  Discussion 
:overs  color  standards,  chemical  structures, 
:oagulation  of  color,  and  mechanism  of  coagula- 
ion  of  color.  Research  needs  are  described  for 
structure  of  color,  structure  of  hydrolysis 
products  of  the  metal  ions,  color-metal  reactions, 
neasurement  of  particle  charge,  floe  properties, 
md  color-polymer  reactions.  (Bean-AWWARF) 
IV72-06533 


EFFECT  OF  SULFATE  AND  OTHER  IONS  IN 
COAGULATION  WITH  ALUMINUM  (111), 

Nebraska  Univ.,  Lincoln.  Dept.  of  Civil  Engineer- 

ng. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-06534 


BIOLOGICAL  PROBLEMS  ENCOUNTERED  IN 
WATER  SUPPLIES, 

Federal  Water  Quality  Administration,  Washing- 
Ion,  DC.  Div.  of  Technical  Support. 
K.  M.  Mackenthun,  and  L.  E.  Keup. 
lournaJ  of  American  Water  Works  Association, 
Vol.  62,  No.  8,  p  520-526,  August  1970.  2  fig,  5  tab, 
36  ref. 

Descriptors:  'Water  treatment,  'Microorganisms, 
Algae,  'Algicides,  Microstraining,  Aeration, 
Phosphates,  Clay,  Taste,  Odor,  'Surface  waters, 
•Groundwaters,  Surveys,  'Water  supply. 
Identifiers:  'Filter  clogging.  Iron  bacteria,  Pond 
weeds,  Permanganate. 


The  types  of  organisms  generally  recognized  as 
causing  difficulties  in  water  supplies  and  systems, 
and  the  type  of  problems  encountered  are 
discussed,  including  tastes  and  odors,  filter 
clogging,  algae  on  reservoir  walls,  iron  bacteria, 
and  animals.  Also,  various  controls  are  described. 
The  results  of  a  1969  survey  are  reported.  Replies 
were  received  from  869  managers  representing 
over  1 ,372  municipal  and  24  industrial  systems;  the 
municipal  systems  serve  80  million  people.  Organ- 
isms have  created  problems  for  25  percent  of  the 
managers  within  the  past  five  years;  the  frequency 
in  the  larger  systems  was  twice  the  average.  The 
most  frequently  reported  problems  were  algae  and 
pond  weeds  in  surface  sources  and  iron  bacteria  in 
wells  and  distribution  systems.  With  surface 
waters,  algal  problems  were  reported  14  times  as 
often  as  iron  bacteria,  whereas  with  groundwaters 
the  iron  bacteria  were  reported  four  times  as  of- 
ten, but  75  percent  of  these  were  in  wells.  Non- 
chemical  methods  of  problem  control  are  screen- 
ing, microstraining,  mechanical  cleaning,  flushing, 
redesign  of  system,  aeration  of  reservoir,  cutting 
pond  weeds,  and  adjustment  of  filter  rates.  Chemi- 
cals used  in  controlling  organisms  are  chlorine, 
copper  sulfate,  carbon,  potassium  permanganate, 
acid,  sodium  metaphosphate,  ammonia,  2,4,-D, 
aromatic  solvents,  clay,  2,4, 5-T,  Dow-Pon,  and 
Pitt  Chlor.  The  first  four  were  most  frequently 
used.  Carbon  is  almost  universally  used  to  remove 
objectionable  by-products  through  absorption. 
(Bean-AWWARF) 
W72-06536 


REMOVAL  OF  VIRUSES  FROM  WATER  BY 
CHEMICAL  COAGULATION  AND  FLOCCULA- 
TION, 

Illinois  Univ.,  Urbana.  Dept.  of  Civil  Engineering. 
M.  Chaudhuri,  and  R.  S.  Engelbrecht. 
Journal  of  the  American  Water  Works  Associa- 
tion, Vol  62,  No.  9,  p  563-567,  Sept.  1970.  3  fig,  7 
tab,  23  ref. 

Descriptors:  'Water  treatment,  'Water  quality, 
'Viruses,  'Coagulation,  'Flocculation,  'Filtra- 
tion, Electrolytes,  Calcium,  Magnesium,  Organic 
matter,  'Waste  water  treatment,  Water  purifica- 
tion, 'Disinfection. 
Identifiers:  'Cations. 

Chemical  coagulation  and  flocculation  is  an  effec- 
tive process  in  removing  viruses  from  water. 
Removals  in  the  range  of  98.0  to  99.9  percent  can 
be  expected.  The  presence  of  bivalent  cations  like 
calcium  and  magnesium  up  to  a  concentration  of 
50  ppm  each  does  not  interfere  with  the  efficiency 
of  the  process.  The  efficiency  of  virus  removal  is 
reduced  when  the  raw  water  contains  organic 
matter.  Intelligent  use  of  commercially  available 
cationic  polyelectrolytes  with  or  without 
hydrolyzed  metal  ions  may  markedly  increase  the 
efficiency  of  the  coagulation  and  flocculation 
process  in  removing  virus.  (Bean-AWWARF) 
W72-06537 


COAGULATION  TESTING:  A  COMPARISON 
OF  TECHNIQUES  -  PART  I, 

Montgomery  Research  Inc.,  Pasadena,  Calif. 
R.  J.  TeKippe,  and  R.  K.  Ham. 
Journal  of  American  Water  Works  Association, 
Vol  62,  No.  9,  p  594-602,  Sept.  1970.  3  fig,  35  ref. 

Descriptors:     'Water    treatment,     'Coagulation, 
•Sedimentation,  'Filtration,  Zeta  potential,  Col- 
loid titration,  Ion  exchange. 
Identifiers:  Pilot  plant.  Jar  tests. 

Coagulation  to  remove  particulate  matter  from  tur- 
bid waters  may  be  carried  out  by  any  of  several 
techniques.  An  attempt  was  made  to  determine 
which  techniques  yield  comparable  results  and 
which  is  preferable  from  the  operator's  stand- 
point. Conventional  jar  tests,  residual  coagulant 
concentration,  silting  index,  filterability  number, 
membrane  ref  titration,  cation  exchange  capacity, 
surface  area  concentration,  conductivity,  zeta 
potential,  streaming  current,  colloid  titration,  pilot 


column  filtration,  filtration  parameters,  and  cotton 
plug  filters  are  discussed.  Also  electronic  particle 
counting,  inverted  gauze  filters,  floe  density  and 
floe  volume  concentrations.  Summary  and  conclu- 
sions are  included  in  Part  H.  (See  W72-06540) 
(Bean-AWWARF) 
W72-06539 


SURVEY  OF  COMMUNITY  WATER  SUPPLY 
SYSTEMS, 

Bureau  of  Water  Hygiene,  Cincinnati,  Ohio. 

L.  J.  McCabe,  J.  M.  Symons,  R.  D.  Lee,  and  G.  G. 

Robeck. 

Journal  of  American  Water  Works  Association, 

Vol.  62,  No.  11,  Nov.  1970.  p  670-687,  1  fig,  31  tab, 

5  ref. 

Descriptors:    Water   quality,    'Water   treatment, 
'Public  health,  'Health  hazards,  Coliforms,  Disin- 
fection, Training,   Costs,   'Surveys,   'Municipal 
water. 
Identifiers:  Distribution  systems. 

A  survey  was  made  by  the  U.S.  Public  Health  Ser- 
vice, in  cooperation  with  state  and  local  health  de- 
partments, of  water  supply  systems  in  nine 
selected  regions  of  the  U.S.  969  systems  were  in- 
cluded in  the  survey  which  was  initiated  in  Februa- 
ry 1969.  75  per  cent  of  these  public  water  supplies 
are  served  by  ground  water  sources,  18  per  cent 
use  surface  water  and  7  per  cent  have  a  mixture  of 
ground  and  surface  water  sources.  31  tables  of 
data  show  the  water  quality  found.  All  phases  of 
quality,  safety  hazards,  and  items  affecting  opera- 
tions and  quality  are  discussed.  (Bean-AWWARF) 
W72-06544 


NEW  WATER  DISINFECTANT:  AN  INSOLU- 
BLE QUATERNARY  AMMONIUM  RESIN- 
-TRHODIDE  COMBINATION  THAT  RELEASES 
BACTERICn)E  ON  DEMAND, 

Div.  of  Biology.  Kansas  State  Univ.,  Manhattan. 
S.  L.  Taylor,  L.  R.  Fina,  and  J.  L.  Lambert. 
Applied  Microbiology,  Vol.  20,  No.  5,  November 
1970.  p  720-722,  2  tab,  9  ref. 

Descriptors:  'Water  treatment,  Sanitary  engineer- 
ing, 'Disinfection,  'Anion  exchange,  'Resins, 
Microorganisms,  'Bactericides,  Water  purifica- 
tion. 

Identifiers:  'Quartenary  ammonium  compounds, 
'Triiodide. 

Strongly  basic  anion-exchange  resins  form  stable, 
water-insoluble  combinations  with  triiodide  ions. 
The  combinations  have  remarkable  antibacterial 
properties.  All  types  tested  were  effective  antibac- 
terial agents.  The  suspectibility  of  the  test  organ- 
isms points  to  broad-spectrum  capabilities  for  the 
resin-triiodide  complex.  The  resin,  if  exhausted, 
may  be  recharged  by  treating  with  triiodide  solu- 
tion. The  exact  mechanism  of  the  antibacterial  ac- 
tion is  not  known  but  is  being  investigated.  Among 
the  applications  for  such  a  column  are  purification 
of  water  for  human  consumption  in  houses, 
hospitals,  and  in  the  field,  and  for  industrial  cool- 
ing water  systems  in  which  growth  of  microorgan- 
isms is  often  a  problem.  The  insolubility  and  high 
capacity  make  this  disinfectant  ideal  for  these  pur- 
poses. (Bean-AWWARF) 
W72-06545 

5G.  Water  Quality  Control 


A  STUDY  OF  FOAM, 

Iowa  State  Univ.,  Ames.  Dept.  of  Chemical  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  05D. 
W72-05882 


PREIMPOUNDMENT  WATER  QUALITY  STU- 
DY-SAYLORVTLLE  RESERVOIR,  DES 

MOINES  RIVER,  IOWA, 

Iowa  State  Univ.,  Ames.  Engineering  Research 
Inst. 


■'■■'•* 
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Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5G— Water  Quality  Control 


E  R.  Baumann,  and  S.  Kelman. 
Available  from  NTIS,  Springfield,  Va.  22151.  as 
AD-732  517.  Price  $3.00  paper  copy;  95  cents 
microfiche.  Annual  Report  ISU-ERI-AMES- 
71076,  October  1971.  85  p,  1  fig.  1  tab,  3  ref,  ap- 
pend. ERI923-S.  DACW25-71-C-0003. 

Descriptors:  *Water  quality,  -Chemical  analysis, 
•Rivers,  *Pre-impoundment,  *Iowa,  Reservoir 
construction,  Hydrologic  data.  Data  collections. 
Water  analysis,  Streamflow,  Flow  rates.  Precipita- 
tion (Atmospheric). 

Identifiers:  *Des  Moines  River  (Iowa),  'Saylor- 
ville  Reservoir  (Iowa). 

The  Saylorville  Dam  and  Reservoir,  presently 
under  construction,  will  be  located  in  the  Reach  of 
the  Des  Moines  River  between  Boone  and  Saylor- 
ville, Iowa.  A  study  was  made  to  determine  the  ex- 
isting water  quality  and  its  variations  in  the  Saylor- 
ville Reservoir  area  under  natural  river  conditions 
before  completing  construction  and  impounding 
water  in  the  conservation  storage  pool.  Grab  sam- 
ples were  collected  weekly  at  five  points  along  the 
river  and  analyzed  for  selected  chemical,  physical, 
and  biological  constituents.  Special  studies  were 
conducted  periodically  to  provide  additional  data 
concerning  the  variability  of  water  quality.  Other 
hydrologic  data  were  obtained  from  the  U.S. 
Geological  Survey  and  the  U.S.  Weather  Bureau 
as  daily  stage  and  discharge  measurements  for  the 
river  at  Boone  and  Saylorville,  and  precipitation 
measurements  in  the  reservoir  area  at  Boone  and 
Des  Moines.  The  data  are  summarized  in  tables 
and  graphs.  (Woodard-USGS) 
W72-05886 


RAW-WATER  QUALITY, 

Corps  of  Engineers,  Columbus,  Ohio. 
R.  W.  Weigand. 

Military  Engineer,  Vol  64,  No  417,  p  25-27,  Janua- 
ry-February 1972.  1  tab. 

Descriptors:  'Water  quality,  'Water  supply,  'Sur- 
face waters,  'Water  pollution  control,  'Water 
Quality  Act,  Standards,  Reviews,  Water  pollution 
effects.  Abatement. 

Identifiers:  'Raw-water  standards,  'Water  quality 
standards. 

Surface  water  criteria  for  public  water  supplies  are 
summarized.  Drinking  Water  Standards  recom- 
ment  that  total  dissolved  solids  not  exceed  500 
mg/liter  where  other  more  suitable  supplies  are 
available.  High  total  dissolved  solids  are  objec- 
tionable because  of  the  physiological  effects, 
mineral  taste,  or  economic  effect.  The  water  quali- 
ty standards  provide  immediate  focus  for  the 
development  of  intergovernmental  basinwide  pro- 
grams and  region-wide  pollution  control  programs. 
Plans  for  long-range  water  quality  management  ac- 
tions in  river  basins  are  being  developed  coopera- 
tively among  federal,  state,  and  local  govern- 
ments and  the  nation  is  beginning  to  make 
progress  in  the  water  quality  field.  (Woodard- 
USGS) 
W72-05905 

POLLUTION  CONTROL  AND  ABATEMENT 
WITHIN  THE  PLANNING  PROCESS, 

National  Capital  Commission,  Ottawa  (Ontario). 
W.  T.  Perks. 

In-  Man  and  His  Environment,  Vol.  1.  Pergamon 
Press,  Oxford.  1970.  p  185-196.  15  ref. 

Descriptors:  'Planning,  'Pollution  abatement. 
'Technology,  'Cost-benefit  theory.  Environment, 
Urbanization,  Management,  Resource  develop- 
ment, Ecology,  Economics. 

Identifiers:  'Planning  process,  'Policy  making, 
'Pollution  control,  Resources  management 
system,  Technological  determinism.  Integration, 
Urban  planning,  Public  philosophy. 

Although  man  adjusts  to  his  environment,  ur- 
banization has  countless  adverse  affects  which 
result  in  physiological  disfunction  and  psychic  dis- 
order. We  are  unsure  or  often  unaware  of  the  long- 


term  effects  on  man  of  urbanization  or  pollution. 
While  pollution  is  one  of  the  major  issues  of  urban 
planning,  the  profession  has  not  moved  very 
quickly  in  examining  the  quality  of  cities  other 
than  in  its  visual  attributes.  Pollution  is  viewed  as  a 
control  problem  and  not  as  a  component  of  a 
resources  management  system.  Will  technological 
determinism  and  cost-benefit  alone  continue  to 
shape  our  planning  approaches  to  pollution  or  will 
we  establish  resource  management  policies  that 
are  more  than  idealistic  schemes.  We  are  aware 
that  ecological,  ethnological  and  economic  theo- 
ries provide  the  cornerstones  of  resource  manage- 
ment but  they  have  not  as  yet  integrated  into  a 
satisfactory,  pragmatic  public  philosophy.  An  in- 
tegral approach  must  account  for  the  quantifiable 
payoffs  of  resource  development  and  for 
processes  of  dialogue  and  concensus  to  make 
planning  policies  acceptable  to  all.  (Strachan- 
Chicago) 
W72-05931 

THE  QUALITY  OF  MAN'S  ENVIRONMENT, 

Calgary  Univ.  (Alberta). 

J.  B.  Cragg. 

In:  Man  and  His  Environment.  Vol.  1.  Pergamon 

Press.  Oxford.  1970.  p  9- 17.  9  ref. 

Descriptors:  'Environment.  'Environmental  ef- 
fects. 'Professional  personnel,  'Quality  control. 
Identifiers:  'Environmental  quality  control, 
♦Evolution,  'Natural  systems,  Biologists,  En- 
gineers, Environmental  problems.  Approaches, 
Species. 

Stress  is  laid  on  the  need  for  biologists  and  en- 
gineers to  understand  each  others  approaches  to 
environmental  problems.  The  biologist  sees  the 
following  major  threats  to  biological  systems:  al- 
terations in  the  carbon  dioxide  and  oxygen  con- 
centrations in  the  atmosphere:  the  effects  of  toxic 
chemicals  such  as  herbicides,  pesticides  and 
radioactive  wastes;  many  management  practices, 
e.g.  damming  of  rivers,  clear  felling  of  trees  and 
other  techniques  for  altering  habitats.  For  every 
year  of  this  century  at  least  one  bird  or  mammal 
species  has  become  extinct.  Species  are  unique 
creations  of  evolutionary  processes  and  should  be 
preserved  both  for  scientific  and  aesthetic 
reasons.  The  study  of  natural  systems  is  necessa- 
ry, not  only  for  an  understanding  of  man's  en- 
vironment, but  for  the  maintenance  of  its  quality. 
( Strachan-Chicago) 
W72-05932 


OUR  NATION'S  WATER:  ITS  POLLUTION 
CONTROL  AND  MANAGEMENT, 

Johns  Hopkins  Univ.,  Baltimore,  Md.  Dept.  of  En- 
vironmental Health. 
C.  W.  Kruse. 

In-  Advances  in  Environmental  Sciences,  John 
Wiley  and  Sons,  Inc..  1969.  p  41-71.  2  fig,  5  tab,  13 
ref. 

Descriptors:  'Water  pollution  control,  'Manage- 
ment, 'Water  supply,  'Waste  water  treatment. 
'Water  quality,  'Technology,  Water  demand. 
Comprehensive  planning,  Conservation,  Water 
law.  Administration,  Water  Resources  Planning 
Act. 

Identifiers:  'National  water  resources.  'Water 
resource  management,  National  demand.  Public 
good. 

A  brief  history  of  the  'Sanitary  Movement'  (1820- 
1940)  and  of  the  'New  Sanitary  Movement'  (1940 
to  present)  is  presented.  A  discussion  of  the  status 
of  the  public  water  supply  and  of  waste  water 
treatment  considers  questions  of  quality,  service, 
resources,  and  costs.  Some  technological  issues 
directly  related  to  water  pollution  control  are 
analyzed:  (1)  persistent  chemicals,  (1)  transmis- 
sion of  virus  by  the  water  route.  (3)  eutrophica- 
tion,  and  (4)  adequacy  of  water  supply.  Science 
can  solve  the  technical  problems  but  management 
will  depend  upon  statesmanship.  The  passage  of 
the  Water  Resources  Planning  Act  of  1965  is  a  sig- 


nificant step  toward  comprehensive  national  water 
resources  planning.  The  responsibilities  for  water 
resources  planning  are  shared  among  federal, 
state,  local  and  private  interests.  Consequently, 
larger  input  of  diverse  views  may  be  integrated 
into  the  management  and  conservation  of  the  na- 
tion's water  resources.  Some  reorganization  of 
public  agencies  will  probably  be  necessary,  and 
improvement  of  water  laws  and  their  administra- 
tion are  strongly  indicated.  (Strachan-Chicago) 
W72-05933 


THE  ECONOMICS  OF  POLLUTION, 

Chicago  Univ.,  111.  Graduate  School  of  Business. 

C.  Upton. 

Selected  Pap  -rs  No.  36,  1970.  1 1  p. 

Descriptors:  'Pollution  abatement,  'Water  pollu- 
lion  control,  'Economics,  'Costs,  'Standards 
Resource  allocation,  Pricing,  Governments 
Taxes.  Quality  control,  Environment,  Planning. 
Identifiers:  'Balancing  of  costs,  'Levels  of  poUu 
lion.  Natural  resource  use,  Property  rights,  Pricini 
mechanism.  Fiat. 

There  are  costs  of  eliminating  pollution  as  well  a 
costs  of  maintaining  it.  The  first  problem  is  U 
choose  the  level  of  pollution  that  balances  lb 
costs  of  polluting  against  the  costs  of  not  polluting 
The  second  problem  is  to  define  standards  of  ac 
ceptable  levels  of  pollution.  All  recent  debates  oi 
the  goal  of  clean  air  and  water  have  ignored  th 
problem  of  defining  clean.  Answers  to  the  follow 
ing  questions  are  discussed.  (1)  Why  is  pollution 
problem.  (2)  How  shall  we  achieve  the  desire 
level  of  pollution.  (3)  How  much  pollution  do  w 
want.  The  unsuccessful  allocation  of  the  use  o 
natural  resources  occurs  because  there  is  no  a[ 
propriate  pricing  mechanism  for  the  rights  to  nati 
ral  resources.  In  addition,  types  of  pollution  nee 
to  be  classified  and  the  costs  of  pollution  mes 
sured.  The  eventual  solution  to  problems  of  coi 
trol  is  the  setting  of  the  standard  where  the  cost  c 
a  marginal  unit  of  pollution  is  equal  to  cost  < 
cleaning  up  that  unit  of  pollution.  The  lack  of  pr< 
perty  right  in  the  case  of  the  use  of  natur 
resources  suggests  the  necessity  of  some  goven 
mental  intervention  to  set  the  level  of  pollution 
some  standard  and  to  see  that  the  standard 
achieved  and  maintained.  Three  possible  solutioi 
to  the  achievement  of  this  pollution  standard  ai 
control  by  fiat,  control  by  taxation,  and  control  t 
property  right.  (Strachan-Chicago) 
W72-05934 

EDUCATIONAL  ASPECTS  OF  ENVIRONME1 
TAL  ISSUES, 

Wisconsin  Univ.,  Green  Bay. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-05937 


ENVIRONMENT  AND  SOCIETY  IN  TRANS 
TION. 

The  New  York  Academy  of  Sciences. 

Annals  of  the  New  York  Academy  of  Soenc< 
Vol.  184,  June  7.  1971,  P.  Albertson  and  M.  Bi 
nett,  editors,  699  p. 

Descriptors.  'Environment,  'Planning,  'Decisi 
making,  'Pollution.  'Social  aspects. 

Proceedings  of  the  International  Joint  Conferer 
of  The  American  Geographical  Society  and  1 
American  Division  of  The  World  Academy  of  J 
and  Science,  April  27  -  May  2,  1970,  are  present. 
Participants  described  the  most  signific: 
developments  that  have  occurred  in  their  fields 
competence  as  they  relate  to  society  and  the  i 
vironment.  The  fields  included  space  and  ea 
sciences;  biological  and  medical  sciences:  physi 
sciences  and  engineering;  arthropology  socioloj 
and  psychology;  and  economics,  political  sciei 
and  law.  (See  also  W72-05940  thru  W72-05948) 
W72-05939 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 

Water  Quality  Control — Group  5G 


l  PHYSICIST  LOOKS  AT  GEOGRAPHICAL 
kND  ENVIRONMENTAL  PROBLEMS, 

■lew  York  Univ.,  Bronx.  Dept.  of  Physics. 

!.  A.  Korff . 

n:  'Environment  and  Society  in  Transition',  An- 

lals  of  the  New  York  Academy  of  Sciences,  Vol. 

84,  June  1971.  p  26-30. 

)escriptors:  'Environment,  'Planning,  'Decision 
naking,  'Pollution  abatement,  Costs,  Cost  alloca- 
ion,  Population,  Industries,  Quality  control, 
Economics. 

dentifiers:  'Policy  making,  'Environmental 
roblems,  'Pollution  problems.  Technical 
nowledge,  Implementation,  Mutually  an- 
agonistic  policies. 

is  long  as  mutually  antagonistic  policies  are 
ecommended,  there  will  be  environmental 
roblems.  The  problem  is  not  a  technical  one, 
ince  the  technical  knowledge  exists  to  solve  pol- 
jtion  problems.  The  problem  results  from  the  un- 
willingness of  individuals  and  groups  to  assume 
be  costs  of  pollution.  Consideration  must  be  given 
d  implementation  of  techniques,  and  if  this 
equires  paying  more  in  order  to  pollute  less,  the 
rice  must  be  paid.  If  the  population  explosion  is 
,ot  limited,  the  fact  must  be  faced  that  there  will 
*  more  people  damaging  the  environment,  with 
lore  industries  to  serve  them.  Cheaper  electric 
tower  and  industrial  output  results  in  more 
wastes.  Knowledge  must  be  applied  to  the  desired 
nd  of  better  environmental  quality.  However,  it 
nust  be  realized  that  the  desired  end  is  not  always 
lie  most  economic  one,  and  that  the  difference 
riust  be  paid  for.  (See  W72-05939)  (Strachan- 
'hicago) 
V72-05940 


[•HE  ENVIRONMENT  DOCTOR, 

California      Univ.,      Los      Angeles.      Inst,      of 

jeophysics. 

V.  F.  Libby. 

n:  'Environment  and  Society  in  Transition',  An- 

lals  of  the  New  York  Academy  of  Sciences,  Vol. 

84,  June  1971.  p  76-79. 

descriptors:  'Environment,  'Quality  control,  *U- 
liversities,  'Pollution  abatement,  Professional 
lersonnel.  Decision  making,  Planning,  Resources, 
dentifiers:  'Environment  doctor,  'Policymaking, 
Academic  community,  Environmental  science, 
Resource  use,  Opportunities. 

rhe  academic  community  can  make  a  very  neces- 
ary  contribution  in  the  technical  area  of  environ- 
nental  quality  control.  The  new  profession  of  En- 
'ironment  Doctor  should  be  created  to  help  coun- 
eract  the  problems  of  environmental  pollution, 
iuch  a  doctor  of  environmental  science  and  en- 
lineering  would  bring  the  facts  out.  When  a  deci- 
;ion  involving  the  environment  is  made,  the  doctor 
vould  delineate  the  consequences  for  the  environ- 
nent  of  such  a  decision.  The  Environment  Doctor 
vould  not  be  engaged  in  decision  making,  but  in 
idvising  the  decision  makers.  He  will  be  trained  in 
ill  aspects  of  physical  and  ecological  science  and 
mgineenng.  He  will  be  a  licensed  professional 
vith  a  right  to  practice  and  serve  all  customers, 
["raining  will  be  accomplished  through  a  special 
^aduate-school  course  extending  over  some  five 
/ears  beyond  the  bachelor's  degree.  The  course  of 
itudy  will  include  three  years  of  classes  and  two 
wears  of  field  work.  It  is  intended  that  the  first  ex- 
perimental trial  be  made  at  U.C.L.A.  in  a  joint  ef- 
ort  between  the  School  of  Engineering  and  the  In- 
stitute of  Geophysics  and  Planetary  Physics.  The 
Environment  Doctor  represents  a  whole  new 
:ourse  of  action  with  which  to  approach  the 
problems  of  environmental  quality  control.  An  im- 
portant result  of  this  approach  to  pollution 
problems  would  be  better  use  of  resources  and  op- 
portunities. (See  W72-05939)  (Strachan-Chicago) 
W72-05941 


PRODUCTION  AND  DISPOSAL  OF  WASTES: 
SOCIAL  CONSEQUENCES-POLICY  IMPLICA- 
TIONS, 

J.  Feld. 


In:  'Environment  and  Society  in  Transition',  An- 
nals of  the  New  York  Academy  of  Sciences,  Vol. 
184,  June  1971.  t  188-195. 

Descriptors:  'Waste  disposal,  'Social  aspects, 
'Pollution  abatement,  'Control,  Air  pollution, 
Water  pollution,  Technology,  Costs,  Planning, 
Resources. 

Identifiers:  'Waste  production,  'Policy  implica- 
tions, 'Reuse,  Solid  pollution,  Implementation, 
System,  Economic  utilization,  Production. 

Production  of  wastes  is  a  necessary  condition  of 
any  life  or  manufacture.  Control  of  the  wastes  to 
reduce  deleterious  effects  on  the  air,  water,  and 
soil  that  sustain  life  must  be  a  recognized  duty  of 
each  producer.  The  solution  of  the  problem  lies 
not  in  the  elimination  of  technological  production, 
but  in  better  production  controls.  Costs  will  in- 
crease, but  it  is  a  small  price  to  pay  for  a  better  en- 
vironment. The  technology  for  water  pollution 
control  is  available,  while  the  technology  for  air 
pollution  control  and  solid  pollution  control  is  still 
under  study.  The  return  of  large  fractions  of  solid 
wastes  to  use  in  the  economy  must  become  com- 
mon practice  in  every  industry  and  must  be  a  na- 
tional objective  for  immediate  implementation.  A 
system  should  be  developed  which  will  collect, 
sort,  transport,  salvage,  process,  and  recycle  all 
worn  out  materials.  Economic  utilization  of  indus- 
trial wastes,  scrap  metal,  mining  wastes,  and  mu- 
nicipal refuse  must  be  organized  to  produce  usable 
products  and  recycled  resources.  Production  costs 
may  require  subsidy,  and  such  funds  should  come 
from  a  charge  placed  against  the  products  or 
process  that  produced  the  wastes.  In  this  way, 
reuse  of  salvageable  resources  in  refuse  and  cast- 
off  goods  provides  the  source  of  raw  materials  for 
the  future.  The  tasks  are  not  public  duties,  and 
should  not  be  considered  the  province  of  govern- 
ment. Instead,  these  tasks  represent  planned  steps 
in  the  production  of  any  item  using  natural 
resources.  (See  W72-05939)  (Strachan-Chicago) 
W72-05942 


SOCIAL  IMPLICATIONS  OF  THE  COMPUTER, 

Thomas  J.  Watson  Research  Center,  Yorktown 

Heights,  N.Y. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-05943 


WATER  AND  ENERGY  SO  YEARS  FROM  NOW, 

Ecole  Nationale  Superieure  d'Electronique  d'  In- 
formatique  et  d'Hydraulique,  Toulouse  (France). 
For  primary  bibliographic  entry  see  Field  03A. 
W72-05944 


LEGAL  BASES  FOR  SECURING  THE  INTEGRI- 
TY OF  THE  EARTH-SPACE  ENVIRONMENT, 

Yale  Univ.,  New  Haven,  Conn.  School  of  Law. 
M.  S.  McDougal. 

In:  'Environment  and  Society  in  Transition',  An- 
nals of  the  New  York  Academy  of  Sciences,  Vol. 
184,  June  1971.  p  375-395. 

Descriptors:  'Environment,  'Quality  control, 
'Legal  aspects,  Resources,  Values,  Decision  mak- 
ing, Planning. 

Identifiers:  'Legal  bases,  'Policy  making, 
'Authority,  Community  goals,  Creative  poten- 
tials, Constitutive  process,  International  govern- 
mental agency. 

Changes  in  the  environment,  whether  beneficial  or 
injurious,  are  an  inextricable  component  of  the 
continuous  process  of  social  interaction  by  which 
resources  are  employed  in  the  shaping  and  sharing 
of  values.  Emerging  general  community  goals  in 
relation  to  protection  of  the  environment  extend 
beyond  the  mere  minimization  of  particular  losses, 
to  the  maximization  of  gains  in  the  production  and 
distribution  of  all  human  dignity  values.  For  law 
specialists,  the  important  question  in  relation  to 
environmental  quality  control  refers  to  the  crea- 
tive potentials  in  the  management  of  processes  of 
authoritative  decision  making.  Among  the  issues 
are:  (1)  perspectives  and  skills  in  law,  (2)  the  world 


constitutive  process  of  authoritative  decision,  and 
(3)  the  inherited  public  order  in  relation  to 
resources.  The  creation  of  a  specialized  interna- 
tional governmental  agency  dealing  with  solutions 
to  environmental  problems,  with  the  necessary 
bases  in  authority,  manpower,  and  finances, 
would  do  much  to  improve  the  functioning  of 
global  constitutive  processes.  However,  such  an 
agency  would  not  be  enough.  The  task  of  highest 
priority  remains  that  of  creating  in  the  peoples  of 
the  world  the  perspectives  necessary  both  to  their 
more  realistic  understanding  of  their  common  in- 
terests in  relation  to  the  environment  and  to  their 
intervention,  acceptance,  and  initiation  of  some  of 
the  many  equivalent  measures  in  constitutive 
process  that  might  better  secure  such  common  in- 
terests. (See  W72-05939)  (Davis-Chicago) 
W72-05945 


POLICY    SCIENCES:    DEVELOPMENTS    AND 
IMPLICATIONS, 

RAND  Corp.,  Santa  Monica,  Calif. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-05946 


ECONOMIC  AND  SOCIAL  STRATEGIES:  EX- 
PANSION OF  SCIENTIFIC  KNOWLEDGE, 

Consiglio  Nazionale  delle  Ricerche,  Rome  (Italy). 
For  primary  bibliographic  entry  see  Field  06B. 

W72-05947 


THE  TIMETABLE  PROJECT, 

State  Univ.  of  New  York,  Binghamton.  Center  for 

Integrative  Studies. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-05948 


ENVIRONMENTAL  IMPROVEMENT  COMMIS- 
SION REVISED  STATUTES  OF  1964:  TITLE  38 
(AS  AMENDED). 

Environmental  Improvement  Commission,  Au- 
gusta, Maine.  State  House  Complex. 

(4  pamphlets),  September  23,  1971.  101  p. 

Descriptors:  'Maine,  'Water  quality,  'Fresh 
water,  'Standards,  'Tidal  waters,  Discharge,  Oil 
wastes,  Nutrients,  Detergents,  Heavy  metals, 
Water  quality  control.  Sewage,  Phosphorus, 
Phosphates,  Industrial  wastes,  Municipal  wastes, 
Agricultural  wastes,  Oily  waters,  Watersheds 
(Basins),  Dissolved  oxygen,  Bacteria,  Coliforms, 
Color,  Turbidity,  Taste,  Odor,  Hydrogen  ion  con- 
centration, Radioactive  wastes. 
Identifiers:  'Mercury,  Androscoggin  River, 
Aroostook  River,  Kennebec  River,  Sandy  River, 
Sebasticook  River,  Meduxneheag  River,  Mousam 
River,  Penobscot  River,  Mattawamkeag  River, 
Piscataquis  River,  Saco  River,  St.  John  River.  Al- 
lagash  River,  Rish  River. 

Regulations  for  control  of  pollution  in  both  fresh 
surface  and  tidal  waters  of  the  State  of  Maine  are 
presented.  Rules  regarding  discharge  of  pollutants 
including  oil  and  detergents  are  given  and  provi- 
sions for  enforcement  and  penalties  are  defined. 
Fresh  waters  are  classified  into  four  groups  based 
on  their  quality  and  related  to  acceptable  uses. 
Regulations  for  controlling  the  site  location  of  in- 
dustrial and  commercial  developments  are  also 
given.  (Mortland-Battelle) 
W72-05978 


PHOTOSYNTHETIC     REAERATION     IN     THE 
UPPER  PASSAIC  RIVER, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  N.J. 
Water  Resources  Research  Inst. 
Joseph  V.  Hunter,  and  Thomas  Tuffey. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-207  620,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  New  Jersey  Water  Resources 
Research  Institute,  New  Brunswick,  Completion 
Report,  February  1972.  36  p,  7  fig.  7  tab,  8  ref,  2 
append.  OWRR  B-010-NJ  (1). 
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Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5G — Water  Quality  Control 


Descriptors:  *Photosynthesis,  'Biochemical  ox- 
ygen demand,  *Eutrophication,  'Photosynthetic 
oxygen,  Water  quality,  Nutrients,  Water  pollution 
control,  New  Jersey,  'Oxygenation,  'Dissolved 
oxygen. 
Identifiers:  'Passaic  River  (NJ). 

Investigations  of  photosynthesis  were  conducted 
upon  a  small  polluted  river,  the  Passaic  River  in 
New  Jersey,  including  effects  upon  the  general  ox- 
ygen regimen  of  the  river.  Data  obtained  showed 
variation  of  photosynthetic  oxygen  with  water 
depth,  time  of  day,  and  with  the  seasons.  Attempts 
were  made  to  develop  a  method  of  mathematically 
modelling  net  photosynthesis  effect  based  on 
water  quality  and  environmental  characteristics; 
but  results  were  not  sufficiently  satisfactory  to  be 
definitive.  A  comparison  of  oxygenation  effects 
due  to  photosynthesis  and  the  natural  atmospheric 
reaeration,  respectively,  showed  that 

photosynthesis  contributed  about  20%  of  the  total 
oxygen  added;  the  proportion  being  independent 
of  the  stream  discharge.  Moreover,  if  the  dis- 
solved oxygen  concentration  of  the  river  were  at  a 
higher  level,  this  proportion  would  rise,  up  to 
possibly  45%  of  the  total.  Nutrient  levels  in  the 
water  were  high,  the  phosphate  levels  in  particular 
were  many  times  that  necessary  to  maintain  algae 
growth.  (Whipple-Rutgers) 
W72-05981 


IMPACT  OF  WASTEWATER  DISCHARGES  ON 
SURFACE  WATER  SOURCES, 

Michigan  Dept.  of  Public  Health,  Lansing.  Div.  of 
Engineering. 
J.  E.Vogt. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol  64,  No  2,  p  1 13-1 17,  February  1972. 

Descriptors:  'Water  pollution  control,  'Water  pol- 
lution sources,  'Water  pollution  treatment, 
•Streams,  'Michigan,  Industrial  wastes,  Mu- 
nicipal wastes,  Water  quality.  Water  supply, 
Water  analysis,  Water  treatment. 

Case  histories  are  presented  concerning  the  ad- 
verse effects  of  waste-water  discharges  into 
Michigan  streams  to  downstream  water-treatment 
plants.  One  case  history  relates  to  an  inland  stream 
from  which  a  city  obtained  its  water  supply.  Quite 
adequate  conventional  treatment,  including  sof- 
tening with  sedimentation,  filtration,  and  chlorina- 
tion,  was  used.  This  plant  was  staffed  with  highly 
competent  operators,  skilled  in  taste  and  odor  con- 
trol and  chlorination.  They  used  free  chlorine 
residuals  and  activated  carbon  and  other  taste- 
and-odor-control  tools.  During  January  and 
February  1971,  sugar-beet  wastes  discharged 
several  miles  upstream  affected  the  treatment- 
plant  operations.  Three  distinct  slugs  of  wastes 
were  determined.  The  last  one,  occurring  on  Feb. 
26,  produced  a  threshold  odor  of  90.  It  was  not 
possible  to  produce  an  acceptable  water  from  a 
taste  and  odor  standpoint  from  Jan.  26  to  Mar.  14, 
inclusive.  (Woodard-USGS) 
W72-05988 


PROTECTION  OF  THE  RHINE  RIVER 
AGAINST  POLLUTION, 

Braniff  Graduate  School  of  Management,  Irving, 
Tex. 

A.  H.  Montgomery,  Jr.,  and  H.  Merklein. 
Journal  of  the  American  Water  Works  Associa- 
tion, Vol  64,  No  2,  p  108-1 13,  February  1972.  2  fig, 
4  photo,  35  ref. 

Descriptors:  'Water  pollution  control,  'Water  pol- 
lution sources,  'Water  pollution  treatment,  'In- 
dustrial wastes,  'Rivers,  Municipal  wastes.  Pollu- 
tion abatement,  Water  quality,  Water  analysis. 
Chemical  analysis. 
Identifiers:  'Rhine  River  (Europe). 

Efforts  taken  since  the  start  of  the  1960s  appear 
to  be  slowing  the  rate  of  increase  of  pollution  in 
the  Rhine  River  in  Europe.  However,  in  certain 
areas  pollution  is  increasing  in  the  River.  Heavy 
concentrations  of  industry  line  the  Rhine  from 


Basel,  Switzerland,  to  its  mouth.  The  river  has  an 
average  flow  of  1 ,060  cu  m/sec  at  the  point  where 
it  turns  north  at  Basel.  The  International  Commis- 
sion for  the  Protection  of  the  Rhine  River  Against 
Pollution  includes  the  nations  of  France,  Ger- 
many, Luxembourg,  the  Netherlands,  and  Swit- 
zerland. Germany  has  long  had  an  active  program 
for  water  pollution  abatement  in  its  Ruhr  River 
basin.  The  Ruhr's  waters  at  the  confluence  with 
the  Rhine  rate  a  class  U  quality  level,  sufficient  for 
swimming,  recreation,  and  potable  water.  Thermal 
pollution  is  being  added  to  the  more  conventional 
pollutants  that  damaged  the  Rhine  in  the  past. 
Plans  are  laid  for  constructing  15  or  16  nuclear 
powerplants  on  the  southern  Rhine  and  its 
branches.  The  Obrigheim  plant  on  the  Neckar  has 
already  gone  into  operation.  The  prospects  for  a 
clean  Rhine  River  in  the  near  future  are  mixed. 
Fundamentally,  the  lack  of  success  in  cleaning  up 
the  Rhine  River  may  be  attributed  to  an  absence  of 
enforcement  powers  on  the  part  of  the  relevant  in- 
ternational authorities.  (Woodard-USGS) 
W72-05989 


an  artificial  channel  which  would  cross  the  salt- 
water marsh  area  between  dykes  and  discharge 
into  the  Atlantic  Ocean  at  right  angles  to  the  coast 
between  jetties.  Salinity  will  be  significantly 
reduced  in  the  areas  on  both  sides  of  the  rediver- 
sion  channel.  Significant  sedimentation  will  occur 
in  the  areas  on  both  sides  of  the  rediversion  chan- 
nel. SEDIMENTATION  DERIVED  FROM  THE 
SEAWARD  DISCHARGE  FROM  THE  DIVER- 
SION JETTY  SYSTEM  WILL  BE  INSIGNIFI- 
CANT IN  THE  COASTAL  MARSH  AREAS  NE 
of  the  rediversion  channel  and  will  be  generally 
unimportant  in  the  first  decade  or  two  of  the  life  of 
the  project  SW  of  the  channel.  If  the  rediversion  is 
to  be  seriously  considered,  the  possibility  of 
providing  a  barrier  to  density  exchange  should  be 
investigated.  In  any  case,  a  model  study  should  be 
undertaken  to  establish  quantitative  values  for 
consideration  of  those  interested  in  the  project 
(Knapp-USGS) 
W72-06005 


QUALITY     STATUS    OF    SOUTHERN     LAKE 
MICHIGAN, 

Chicago  Dept.  of  Water  and  Sewers,  III. 
J.  C.  Vaughn,  and  P.  A.  Reed. 
Journal  of  the  American  Water  Works  Associa- 
tion, Vol  64,  No  2,  p  100-107,  February  1972.  17 
fig,  8  tab. 

Descriptors:  'Water  pollution  control,  'Water  pol- 
lution sources,  'Water  pollution  treatment,  'Lake 
Michigan,  'Illinois,  Industrial  wastes.  Municipal 
wastes,  Pollution  abatement,  Water  analysis, 
Water  quality.  Chemical  analysis.  Data  collec- 
tions. 
Identifiers:  'Chicago  (Dl). 

Since  1969  there  has  been  a  measurable  and  con- 
tinued improvement  in  water  quality  of  Lake 
Michigan  at  Chicago,  resulting  in  considerable 
reduction  in  difficulty  and  cost  of  water  treatment. 
Most  of  the  measured  parameters  of  water  quality 
shared  in  this  improvement.  The  city  of  Chicago 
has  an  aggressive  position  in  abating  industrial  and 
municipal  pollution  on  the  southern  end  of  Lake 
Michigan.  Data  of  water  analyses  are  given  for  the 
period  1950  to  1971.  The  maximum  activated  car- 
bon dosage  required  for  treatment  of  oil  refinery 
hydrocarbon  odors  decreased  during  1970  to  a 
value  below  any  previous  one.  The  average  con- 
centration for  total  phosphate  in  1969  was  0.05 
ppm;  in  1970  it  was  0.06  ppm.  In  1969,  60%  of 
determinations  were  above  0.04  ppm;  in  1970,  85% 
were  above  this  value.  In  1971  the  city  passed  an 
ordinance  banning  the  use  of  phosphates  in  deter- 
gents sold  in  the  city  after  July  1,  1972.  (Woodard- 
USGS) 
W72-05990 


THE  RELATION  OF  KRAFT  PULP  MILL 
OPERATING  AND  PROCESS  PARAMETERS 
TO  POLLUTION  CHARACTERISTICS  OF  TUB 
MILL  EFFLUENTS, 

British  Columbia  Research  Council,  Vancouver. 
C.  C.  Walden,  W.  J.  Sheriff,  and  T.  E.  Howard. 
Pulp  and  Paper  Magazine  of  Canada,   Vol  70, 
November  7,  1969,  p  59-61. 

Descriptors:  'Pulp  and  paper  industry,  'Correla 

tion    analysis,     'Biochemical    oxygen    demand 

Chemical     oxygen     demand.     Toxicity,     Fiber 

(Plant),  Lignin,  Cellulose,  Industrial  wastes,  'Pulj 

wastes.  Water  quality  control. 

Identifiers:  'Total  organic  carbon,  'Process  con 

trol. 

Several  kraft  pulp  mills  were  surveyed  in  an  at 
tempt  to  discover  correlations  between  the  variou 
processes  used  to  measure  the  pollutional  load  o 
the  process  effluents  and  between  mill  operatinj 
parameters  and  BOD,  COD,  and  toxicity.  Tb 
source  of  BOD,  COD,  and  toxicity  in  mill  ef 
fluents  has  been  traced  to  the  solubilization  o 
noncellulosic  components  during  the  process 
Although  some  of  the  toxic  constituents  have  bee 
identified,  the  more  important  nonvolatile  toxi 
cants  have  not.  Individual  correlation  analyse 
were  run  on  the  various  parameters,  but  only 
very  limited  pattern,  relating  mill  operating  data  t 
pollutional  characteristics ,  has  emerged.  Instai 
taneous  soda  loss  appears  to  play  a  major  role  i 
toxicity  determinations,  with  chip  species  also  ii 
volved.  A  high  degree  of  correlation  with  BOB 
suggests  that  further  improved  studies  ma 
produce  a  pattern  of  controlling  variables  commo 
to  many  mills.  (Lowry-Texas) 
W72-06024 


SALINITY  AND  SEDIMENTATION  STUDY- 
-COOPER  RIVER  REDIVERSION,  CHAR- 
LESTON, SOUTH  CAROLINA, 

Ellers,  Reaves,  Fanning  and  Oakley,  Inc.,  Mem- 
phis, Tenn. 
M.  L.Jacobs. 

Water  Resources  Bulletin,  Vol  8,  No  1,  p  87-92, 
February  1972.  4  ref. 

Descriptors:  'Saline  water  intrusion,  'Sedimenta- 
tion, 'Harbors,  'Canals,  'Reservoirs,  Hydroelec- 
tric power.  Hydraulics,  Discharge  (Water),  Salini- 
ty, Wetlands,  Water  quality.  Surveys. 
Identifiers:  'Charleston  Harbor  (S  C). 

Lakes  Marion  and  Moultrie  are  located  north  of 
Charleston,  S.C.  on  the  Santee  and  Cooper  Rivers, 
respectively.  The  impounded  waters  of  both  are 
utilized  in  the  operation  of  generating  plants  and 
discharge  into  the  Cooper  River,  the  principal 
freshwater  component  of  the  Charleston  Harbor. 
Excessive  sedimentation  and  pollution  problems 
in  the  Charleston  Harbor  led  to  consideration  of 
several  rediversion  plans.  This  study  applies  to 
diversion  of  the  flow  of  the  Cooper  River  through 


AHt  AND  WATER  POLLUTION  IN  SWEDE? 
THE  PROBLEM,  THE  EFFORTS,  AND  TH 
PROGRESS, 

Consolidated-Bathurst  Ltd.  (New  Brunswick). 
Knut  Grotterod. 

Pulp  and  Paper  Magazine  of  Canada,  Vol  7 
November  7,  1969,  p  45-46. 

Descriptors:  'Pulp  and  paper  industry,  Municip 
wastes,  Eutrophication,  'Pulp  wastes,  'Nutrient 
'Industrial  wastes.  Flow  rates.  Waste  assimilati' 
capacity,  'Air  pollution,  Legislation,  Resean 
and  development.  Water  quality  control.  Was 
water  treatment. 
Identifiers:  'Sweden.  'Suspended  solids. 

Sweden's  pulp  and  paper  industry  produc 
8,000,000  tons  of  pulp,  paper,  and  board  in  I 
mills,  which  also  discharge  nearly  200.000  tons 
fibre  annually.  These  wastes  coupled  with  tl 
discharge  of  raw  or  unsatisfactorily  treated  m 
nicipal  wastes  have  caused  lakes  around  populat 
centres  to  undergo  accelerated  eutrophicatic 
Rivers  in  Sweden  are  generally  small  with  limit 
flows,  resulting  in  limited  waste  assimilati 
capacity.      Legislative      action      has      tighten 
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scharge  laws  considerably,  and  estimates  are 
at  20%  of  the  population  will  be  serviced  by  third 
age  treatment  in  5  years  and  virtually  all  plants 
ill  have  third  stage  treatment  in  ten  years, 
evelopments  in  the  pulp  and  paper  industry  have 
so  kept  pace,  with  suspended  solids  recovery, 
duction  or  elimination  of  sulfite  liquor 
scharges,  installation  of  dispersion  nozzles  for 
aste  discharges  in  areas  where  dispersion  con- 
als  waste  dilution,  and  generally  tighter  process 
introls.  Despite  a  declining  market  and  lower 
ofitability,  the  mills  which  remain  open  expend 
5  to  5%  of  total  capital  cost  on  air  and  water  pol- 
tion  devices.  (Lowry-Texas) 
72-06025 


PPLICATIONS  OF  FLUORESCENT  TRACER 
ECHNIQUES  IN  POLLUTION  CONTROL  STU- 
PES 

eak'  (T.  W.)  Consultants  Ltd.,  Montreal 
Quebec). 

;ter  L.  Timpany. 

ilp  and  Paper  Magazine  of  Canada,  Vol  70, 
ovember  7,  1969,  p  57-59. 

escriptors:  'Fluorometry,  'Tracers,  *Dye 
leases.  Water  pollution  control,  Analytical 
chniques,  Dispersion,  Mixing,  Flow  rates, 
ivers,  Estuaries,  Lakes,  On-site  investigations, 
afety,  Water  pollution  sources,  Path  of  pollu- 
mts. 

lentifiers:  'Time  of  travel,  •Short-circuiting, 
Dilution. 

he  four  major  applications  of  fluorometry  in 
ater  pollution  control  studies  are:  (1)  flow  mea- 
iirement;  (2)  time  of  travel;  (3)  dispersion  and 
ilution  studies  in  rivers  and  large  bodies  of  water; 
nd  (4)  process  evaluation  of  mixing,  short-circuit- 
ig,  and  stagnant  zones.  Advantages  of 
iuorometry  include:  (1)  simplicity  of  testing 
xhniques;  (2)  high  detectability  for  differentiat- 
lg  tracer  material  from  naturally  occurring  sub- 
lances  (.05  ppb  detectable);  (3)  remarkable  sen- 
itivity  of  measurement;  (4)  inexpensive  and  easy 
j  handle;  and  (5)  the  methods  present  no  safety 
azards  to  man  or  aquatic  life.  Steps  in  a  basic 
racer  dye  study  are  outlined,  but  these  steps  will 
e  variable  with  existing  on-site  conditions.  (Low- 
y-Texas) 
V72-O6026 


iFFLUENT      VARIABLES      OF      BLEACHED 

CRAFT  PULP  MILLS, 

tritish  Columbia  Research  Council,  Vancouver. 

:.  E.  Howard,  and  C.  C.  Walden. 

*ulp  and   Paper   Magazine   of  Canada,   Vol   70, 

November  7,  1969,  p  61-62. 

Jescriptors:  "Industrial  wastes,  'Laboratory 
ests,  'Analytical  techniques,  'Pulp  wastes,  Or- 
janic  loading,  Toxicity,  Biochemical  oxygen  de- 
nand,  Chemical  oxygen  demand,  Sampling, 
Aean,  Pulp  and  paper  industry.  Water  pollution 
fleets,  Effluents. 

dentifiers:  'Process  control,  'Total  organic  car- 
x>n,  'Caustic  extraction  effluent.  Median  survival 
ime,  Variance. 

rhe  direct  effects  of  toxicity,  rather  than  the  in- 
iirect  effects  of  pH  or  oxygen  depletion,  were  re- 
sorted as  Medium  Survival  Time  Values  on  air- 
stripped,  filtered,  and  neutralized  samples  of  100% 
:oncentration  of  effluent.  At  mill  BOD  loadings 
ranging  from  35.1  lb/ton  to  93.7  lb/ton,  with  a 
grand  mean  of  61 .8  lb/ton,  the  sequence  in  order  of 
declining  toxicity  was  as  follows:  1st  caustic  ex- 
Iraction-MST  =  136  min;  unbleached  white  water- 
MST  =  268  min;  first,  chlorination-MST  =  297 
min;  and  combined  mill  outfall-MST  =  649  min. 
Comparison  of  values  from  individual  mills 
demonstrated  the  wide  variations  observed  around 
the  sample  means  of  the  pooled  samples.  By  test- 
ing each  process  stream  as  well  as  the  combined 
outfall,  confirmation  was  obtained  that  maximum 
organic  loadings  originate  in  the  caustic  extraction 
effluent  where  the  TOC  was  775  mg/1.  TOC  values 


of  BWW  and  combined  outfall  were  324  and  352 
mg/1,  whereas  the  TOC  for  the  chlorination  ef- 
fluent was  155  mg/1.  (Lowry-Texas) 
W72-06031 


A    VERSATHJE    OUTDOOR    CHANNEL    FOR 
WATER  POLLUTION  INVESTIGATIONS, 

Michigan  Univ.,   Ann  Arbor.   School  of  Public 

Health;  and  Michigan  Univ.,  Ann  Arbor.  Dept.  of 

Environmental  Health. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-06032 


POLLUTION  ABATEMENT:   NO  OVERNIGHT 
SOLUTIONS  IN  EASTERN  CANADA, 

Kimberly-Clark  of  Canada  Ltd.,  Toronto  (On- 
tario). 

George  L.  Carruthers. 

Pulp  and  Paper  Magazine  of  Canada,  Vol  71 ,  No 
13, 1970,  p  31-32. 

Descriptors:  'Pulp  and  paper  industry,  'Planning, 
'Water  pollution  control,  'Pulp  wastes,  Air  pollu- 
tion, Waste  assimilative  capacity,  Sulfite  liquors, 
Wood  wastes,  Pollutants,  Legislation,  Estimated 
costs,  Estimated  benefits,  Public  health,  'Pollu- 
tion abatement. 
Identifiers:  'Suspended  solids. 

The  Canadian  Pulp  and  Paper  Industries  have  been 
accused  of  being  serious  polluters  of  the  environ- 
ment, and  much  pressure  is  being  exerted  to 
fashion  stringent  anti-pollution  laws  to  be  applied 
in  all  situations.  However,  each  individual  case 
should  be  decided  upon  its  own  merits,  based  on 
geographical  location,  population  density,  stream- 
flow,  total  output  of  pollutants,  etc.  Little  or  no 
recognition  has  been  made  of  the  fact  that  water 
has  a  large  waste  assimilative  capacity,  with  a 
great  ability  to  receive  wastes  and  suffer  no  detri- 
mental effects  up  to  a  certain  point.  Although  no 
stream  should  ever  be  overloaded,  neither  should 
discharges  which  do  not  affect  water  quality  or 
stream  uses  be  prohibited.  Therefore,  waste 
discharges  must  be  carefully  studied,  to  provide 
least  cost  solutions,  and  a  reasonable  amount  of 
time  for  implementation  of  these  solutions.  The 
same  argument  applies  to  air  pollution  as  to  water 
pollution.  People  must  remember  that  pollution  is 
a  result  of  both  population  and  the  production  of 
human  goods,  and  as  such,  each  person  has  a 
share  in  the  creation  of  pollution  so  each  person 
should  also  have  a  share  in  pollution  abatement. 
(Lowry-Texas) 
W72-06035 


B.C.  USES  RESEARCH,  LEGISLATION  AND 
REWARDS  TO  CURB  POLLUTION. 

Pulp  and  Paper  Magazine  of  Canada,  Vol  71,  No 
13,  July  3,  1970,  p  39-42.  1  fig. 

Descriptors:  'Pulp  and  paper  industry,  'Legisla- 
tion, 'Water  pollution  control,  'Air  pollution,  In- 
dustrial wastes,  Sedimentation,  Chlorination,  Tox- 
icity, Waste  water  treatment,  Research  and 
development.  Judicial  decisions,  Legal  aspects, 
'Standards. 

Identifiers:  'Canada,  'British  Columbia,  'Penal- 
ties. 

The  Pollution  Control  Act  of  1967,  passed  by  the 
government  of  British  Columbia,  set  minimum 
treatment  standards  for  all  waste  discharges  and 
required  registration  of  all  liquid  or  gaseous 
discharges  under  a  permit  system.  The  new  mea- 
sure included  penalties  of  $1000  or  3  months  im- 
prisonment initially  and  $500/day  for  a  continuing 
infraction.  A  single  agency  concept  is  being 
developed  to  unite  all  environmental  agencies  into 
one  agency  to  more  effectively  implement  the  new 
legislation.  The  new  agency,  designated  as  the  Pol- 
lution Control  Board  of  the  Water  Resources  Ser- 
vice; (1)  acts  as  an  advisory  board  to  the  govern- 
ment; (2)  sets  policy  by  prescribing  standards;  and 
(3)  acts  as  the  first  stage  appeal  tribunal  against  or- 


ders or  decisions  of  the  director  of  the  Pollution 
Control  Branch.  In  addition,  a  $250,000  reward  has 
been  offered  as  an  incentive  to  the  first  plant  to 
comply  with  stringent  air  and  water  pollution  regu- 
lations and  tax  breaks  have  also  been  devised  to 
enable  the  marginal  profit  industries  to  remain 
competitive  and  still  provide  adequate  environ- 
mental protection.  (Lowry-Texas) 
W72-06038 


THE     USE    OF    ATOMIC     ABSORPTION     IN 
WATER  POLLUTION  CONTROL, 

Whitlingham  Works,  Norwich  (England). 
For  primary  bibliographic  entry  see  Field  05A. 
W72-06039 


OCEAN   DISCHARGE  OF  NON-TOXIC   FOOD 
PROCESSING  SOIJDS  RESIDUALS. 

National  Canners  Association  Research  Founda- 
tion, Berkeley,  Calif. 

For  primary  bibliographic  entry  see  Field  05B. 
W72-06044 


INDUSTRIAL  WASTE  GUIDE  ON  LOGGING 
PRACTICES. 

Federal  Water  Pollution  Control  Administration, 
Portland,  Oreg.  Northwest  Region. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-207  644,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  February  1970,  40  p,  35  fig,  4 
tab.  FWPCA  Program  13010-02/70. 

Descriptors:  'Lumbering,  'Industrial  wastes. 
Water  quality  control.  Environmental  effects, 
Water  temperature,  Standards,  Sedimentation, 
•Erosion  control,  Road  design,  'Road  construc- 
tion, *Clear-cutting,  *Forest  management, 
'Watershed  management 
Identifiers:  *Logging  practices. 

Many  factors  contribute  to  the  impacts  of  logging 
on  water  quality,  such  as  steep  slopes,  different 
exposures,  inherent  soil  credibilities,  rates  of 
vegetative  recovery  following  logging,  and  cli- 
matic factors.  The  relation  between  topography 
and  rainfall  intensity  is  especially  important.  Full 
application  of  conservation  knowledge  in  all 
phases  of  timber  harvesting  can  reduce  water 
quality  degradation.  Each  forested  area  must  be 
carefully  logged  using  a  specific  plan  so  tailored 
for  that  area  that  all  tangible  and  intangible  losses 
and  all  water  quality  degradation  will  be  kept 
within  tolerable  limits.  An  adequate  tree  harvest- 
ing plan  includes  maps,  sketches,  or  pictures  of 
the  area  to  be  harvested.  Specifications  are  given 
for  the  building,  use,  and  maintenance  of  a  well- 
designed  transportation  system.  The  manner  is 
specified  in  which  the  trees  are  to  be  cut  and  the 
way  the  logs  shall  be  delivered  to  the  transporta- 
tion system  from  the  point  on  the  watershed  where 
they  are  felled.  The  areas  along  perennial  and 
major  intermittent  streams  which  should  be  left  as 
buffer  or  filter  strips  are  identified.  The  measures 
are  specified  which  should  be  taken  to  leave  the 
logged  area  in  a  repaired  condition  to  prevent 
undue  erosion  of  the  area  during  the  period  of 
regrowth.  Compiled  in  this  report  are  detailed 
recommendations  for  controlling  the  adverse  im- 
pacts on  water  quality  which  can  be  caused  by 
logging  operations.  Separate  sections  deal  with 
logging  roads,  tree  cutting,  log  yarding,  buffer 
strips,  watershed  restoration,  and  municipal  water 
supply  watersheds. 
W72-06053 


CORPS  OF  ENGINEERS-NEW  GUARDIANS  OF 
ECOLOGY, 

R.B.Nichols,  Jr. 

Louisiana  Law  Review,  Vol.  31 ,  No.  4,  p.  666-681 , 

June  1971.  56  ref. 

Descriptors:  *Administrative  agencies,  *Permits, 
•Environmental  effects,  *Landfills,  'Navigable 
waters.  United  States,  Federal  government,  Legal 
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aspects,  Administration,  Water  law.  Decision 
making,  Water  rights.  Legislation,  Regulation, 
Rivers  and  Harbors  Act,  Federal  Power  Act,  Sub- 
merged Lands  Act,  Social  aspects,  Water 
resources  development.  Ecology,  Navigation. 

The  legal  basis  of  Zabel  v.  Tabb,  in  which  the 
United  States  Fifth  Circuit  Court  of  Appeals  held 
that  the  Secretary  of  the  Army  could  deny  a 
dredge  and  fill  permit  on  conservation  grounds,  is 
examined  in  this  note.  Although  Congress  has  the 
power  to  regulate  landfill  projects  which  might 
destroy  resources  in  navigable  waters,  it  does  not 
appear  that  Congress  delegated  this  power  to  the 
Secretary.  The  Rivers  and  Harbors  Act,  authoriz- 
ing dredge  and  fill  permits,  placed  no  restrictions 
on  their  issuance  and  dealt  only  with  the  protec- 
tion of  navigation.  Although  the  court's  decision  is 
socially  acceptable,  it  is  legally  questionable. 
Moreover,  it  made  the  Corps  guardians  of  ecolo- 
gy, a  role  they  are  not  administratively  equipped 
for.  Responsibility  for  preserving  our  nation's 
waters  should  be  vested  in  a  separate  environmen- 
tal agency.  Unfortunately,  the  Environmental  Pro- 
tection Act  does  not  provide  for  evaluation  of 
Zabel-type  projects.  Moreover,  the  Corps  has  al- 
ready institutionalized  the  Zabel  rule.  Congress 
should  give  the  Environmental  Protection  Agency 
veto  power  over  all  projects  in  navigable  waters. 
EPA,  with  its  mission-orientated  structure,  is  best 
suited  to  evaluate  such  problems  free  from  politi- 
cal pressures.  (Johnson- Florida) 
W72-06057 


POLLUTION  PAYS, 

Congress,      Washington,      DC;      and      House, 

Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-06060 


THE  QUALITY  OF  THE  ENVIRONMENT, 

Congress,      Washington,      D.C;      and      Senate, 

Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-06061 


PHOSPHATE  CONTROL  LEGISLATION, 

Congress,      Washington,      D.C;      and      Senate, 

Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-06062 


A  COMPREHENSIVE  WATER  QUALITY  PRO- 
GRAM FOR  THE  SEVENTIES, 

Congress,      Washington,      D.C;      and      House, 

Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-06063 


GERBING  V.  I.T.T.  RAYONIER,  INC, 
(PRIVATE  CITIZEN'S  RIGHT  TO  BRING  QUI 
TAM  ACTION  UNDER  THE  REFUSE  ACT). 

For  primary  bibliographic  entry  see  Field  06E. 
W72-06064 


INVENTORY  OF  FLORIDA  ENVIRONMENTAL 
LAW, 

Miami  Univ.,  Fla.  Law  School. 
C.  C.  Kline,  and  E.  I.  Sternlieb. 
University  of  Miami  School  of  Law,  Center  for  In- 
terdisciplinary Study  of  Public  Law.  74  p. 

Descriptors:  'Water  pollution  control,  'Judicial 
decisions,  "Legislation,  'Regulation,  'Pollution 
abatement.  Sewage  disposal,  Water  law.  Adminis- 
tration, Administrative  agencies,  State  govern- 
ments, Local  governments,  Environmental  ef- 
fects, Easements,  Condemnation,  Eminent 
domain,  Zoning,  Waste  disposal,  Pesticides,  Pollu- 
tants, Water  resources,  Beds,  Aesthetics,  Legal 
aspects,  Florida. 


Florida's  environmental  law  is  categorized  into 
three  areas:  judicial,  legislative,  and  administra- 
tive. The  judicial  section  was  subdivided  into  the 
various  legal  remedies  most  directly  related  to  en- 
vironmental protection.  The  discussion  of  each 
remedy  treated  both  its  application  to  environmen- 
tal matters  and  its  strengths  and  weaknesses.  The 
remedies  were  nuisance,  trepass,  public  trust, 
eminent  domain,  inverse  condemnation,  zoning, 
restrictive  covenants,  and  prescriptive  light  and  air 
easements.  The  legislative  and  administrative  law 
sections  were  compiled  in  tabular  form  with 
specific  statutes  and  regulations  indexed  accord- 
ing to  the  environmental  interest  to  which  they  re- 
late. The  statutes  were  indexed  by  the  following 
interests:  (1)  air  and  water  pollution  control;  (2) 
water  resources;  (3)  land  resources,  submerged 
lands,  and  coastal  areas;  (4)  sewage  control;  (5) 
metropolitan  Dade  County  (home  rule);  and  (6) 
cases  related  to  the  acts  cited.  Regulations  were  di- 
vided into  the  following  groups:  (1)  aesthetic  quali- 
ties of  the  environment,  (2)  land  resources,  (3) 
fisheries,  (4)  air  pollution,  (5)  water  pollution  and 
sewage  disposal,  (6)  garbage  disposal,  (7)  pest  con- 
trol and  pesticides,  and  (8)  occupational  hazards 
from  radiation  and  other  pollutants.  (Johnson- 
Florida) 
W72-06065 


BRAZOS  ISLAND  HARBOR,  TEXAS,  NAVIGA- 
TION (ENVIRONMENTAL  IMPACT  STATE- 
MENT). 

Army  Engineer  District,  Galveston,  Tex. 
For  primary  bibliographic  entry  see  Field  06E. 
W72-06068 


CONNEAUT    HARBOR,    OHIO    (DRAFT    EN- 
VntONMENTAL  IMPACT  STATEMENT). 

Army  Engineer  District,  Buffalo,  N.Y. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-06069 


CHANNEL  MAINTENANCE  OF  THE  WHITE 
RIVER  BELOW  NEWPORT,  ARKANSAS 
(DRAFT  ENVIRONMENTAL  IMPACT  STATE- 
MENT). 

Army  Engineer  District,  Memphis,  Tenn. 
For  primary  bibliographic  entry  see  Field  06E. 
W72-06070 

MAY  ACTS  OF  INDEPENDENT  TORT- 
FEASORS, EACH  OF  WHICH  ALONE  CAUSES 
OR  TENDS  TO  PRODUCE  SOME  DAMAGE,  BE 
COMBINED  TO  CREATE  A  JOINT  LIABILITY: 
(C)  WATERS. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-06078 


POLLUTION     CONTROL:     PROBLEMS     AND 
SOLUTIONS, 

Congress,     Washington,     D.     C;     and     House, 

Washington,  D.  C. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-O6082 


WETLANDS  LEGISLATION, 

Congress,     Washington,     D.     C;     and     Senate, 

Washington,  D.  C. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-06083 

CLEAN  WATERS  ACT  OF  1966  (A  BILL  TO 
AMEND  THE  FEDERAL  WATER  POLLUTION 
CONTROL  ACT  IN  ORDER  TO  IMPROVE  THE 
PROGRAMS  UNDER  SUCH  ACT). 

For  primary  bibliographic  entry  see  Field  06E. 
W72-06091 

INJURY  TO  ADJOINING  OR  LOWER  RD7ARI- 
AN  OWNERS  BY  WASTE  FROM  OIL  WELLS. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-06097 


POLLUTION  OF  OYSTER  BEDS. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-O6098 


A  CHALLENGE  FOR  THE  PRESIDENT, 

Congress,     Washington,     D.C;     and     House, 

Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-06100 


QUALITY  CONTROL  IN  DISTRD3UTION. 

American  Water  Works  Association,  New  York. 
Committee  on  Control  of  Water  Quality  in  Tram- 
mission  and  Distribution  Systems. 

Journal  of  American  Water  Works  Association, 
Vol.  63,  No.  1 1 ,  p  741-742,  November  1971 . 

Descriptors:   'Water  treatment,   'Water  quality, 

•Sanitary     engineering,     'Distribution     systems, 

Color,  Turbidity,  Corrosion,  Taste,  Odor,  Stao 

dards. 

Identifiers:  'Goals. 

Water  that  leaves  the  utility  plant  rarely  has  tin 
same  quality  characteristics  when  it  reaches  lh« 
customer's  tap.  Minimum  changes  are  desirabh 
during  the  passage.  Many  changes  which  com 
monly  occur  are  outlined,  and  their  effects  upoi 
the  aesthetic  qualities  of  the  water  are  described 
What  needs  to  be  done  is  indicated  but  no 
generally  how  it  can  be  accomplished.  Often  cor 
rection  hinges  on  what  is  acceptable  and  what  i 
practical.  (Bean-AWWARF) 
W72-06112 


ECONOMIC     GROWTH     AND     ECOLOGY-J 
BIOLOGIST'S  VDZW, 

Washington  Univ.,  St.  Louis,  Mo.  Center  for  th 

Biology  of  Natural  Systems. 

B.  Commoner. 

Monthly  Labor  Review,  Vol.  94.  No.  11,  p  3-13 

November  1971.  8  tab.  Href. 

Descriptors:    'Economics,    'Growth   rates,    'El 
vironmental  effects.  Deferred  costs,  Populatioi 
Ecosystems. 
Identifiers:  'Synthetics. 

During  the  period  from  1946  to  the  present,  polli 
tion  levels  in  the  United  States  have  increase 
sharply.  A  survey  of  the  environmental  impact  c 
certain  economic  endeavors  (agricultural  produ< 
tion  and  textile  production,  for  instance)  suggest 
that  most  of  this  increase  is  due  to  the  technolog 
of  production.  Population  growth  and  increases  i 
the  standard  of  living  seemed  to  exert  a  muc 
smaller  impact.  Thus,  the  chief  reason  for  tt 
sharp  increase  in  environmental  stress  is  tl 
sweeping  transformation  in  productive  technolog 
in  the  postwar  period.  Productive  activities  wil 
intense  environmental  impacts  have  displaced  a< 
tivities  with  less  serious  impacts:  natural  produc 
like  cotton  have  been  displaced  by  synthetic  o» 
such  as  nylon;  power-conserving  products  hat 
been  displaced  by  power-consuming  ones;  ai 
reusable  containers  have  been  replaced  I 
'disposable'  ones.  To  reduce  the  environment 
impact  of  human  activities  we  need  to  devek 
massive  new  technologies  including  systems 
return  sewage  and  garbage  directly  to  the  soil;  tl 
replacement  of  synthetic  materials  by  natur 
ones:  the  sharp  curtailment  of  the  use  of  bioloj 
cally  active  synthetic  organic  agents  like  DDT;  ai 
reversal  of  the  present  trend  to  retire  soil  fro 
agriculture  and  to  elevate  yield  per  acre.  (Settl 
Wisconsin) 
W72-06117 


ENVmONMENTAL    QUALITY    AS    GOVER! 
MENT  LARGESS, 

Massachusetts  Univ.,  Boston. 

H.  Wolozin. 

National  Tax  Journal.  Vol.  24,  No.  4,  p  501-5C 

1971.  8  ref. 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 

Water  Quality  Control — Group  5G 


scriptors:    'Wastes,    'Environmental   effects, 
:gal   aspects,   Cost-benefit   analysis,   Govern- 
nts.  Water  pollution  control, 
ntifiers:  'Public  goods,  'Government  largess, 
ternalities.  Property  rights. 

s  environment  into  which  the  wastes  and 
iduals  of  our  production  and  consumption  are 
nped,  namely  air  and  water,  is  largely  com- 
nly  owned  property.  Consequently,  pollution 
I  environmental  disruption  constitute  a  form  of 
rernment  largess,  'negative'  largess  when  the 
rernment  allows  or  creates  pollution,  and  'posi- 
;'  largess  when  it  takes  measures  to  prohibit  or 
an  up  pollution.  Considering  environmental 
ruption  as  government  largess  has  profound  im- 
rations  that  stem  from  the  legal  distinction  in 
•  society  between  government  largess  and  its 
tern  of  law  and  conventional  property  rights. 
is  approach  suggests  that  one  solution,  perhaps 
only  workable  one  in  the  long  run,  to  reversing 
present  destruction  of  the  environment  will  be 
to  recognize  and  treat  the  'right  to  pollute'  for 
at  it  is,  namely,  revokable  governmental  largess 
her  than  a  property  right,  and  (2)  to  treat  en- 
onmental  quality  as  a  government  largess  which 
ght  be  constitutionally  guaranteed,  by  amend- 
nt  to  the  constitution  if  necessary.  This  solution 
ms,  in  part,  from  (1)  dissatisfaction  with  the 
ditional  treatment  of  'external'  costs;  (2)  the 
rvasive  effects  of  'externalities' ;  (3)  dissatisfac- 
n  over  the  handling  of  environmental  disrup- 
n;  and  (4)  the  private  market's  depending  on  the 
;al  milieu.  (Settle- Wisconsin) 
72-06120 


>LLUTION    CONTROL    THROUGH    SOCIAL 
)ST  CONVERSION, 

rginia     Polytechnic     Inst,     and     State     Univ., 
acksburg;  and  Ohio  State  Univ.,  Columbus. 
A.  Beams,  and  P.  E.  Fertig. 
le  Journal  of  Accountancy,  Vol.  1 32,  No.  5,  p  37- 
,  November,  1971.  17ref. 

:scriptors:    'Industrial    production,    'Environ- 
sntal  effects,  'Real  costs,  Profit,  Pricing,  Pollu- 
in  abatement,  Measurement, 
entifiers:  'Social  costs,  'Accounting. 

counting  as  an  organized  profession  has  the 
sponsibility  to  transcend  the  internal,  profit 
aximizing  viewpoint  of  the  private  firm  and  to 
:velop  information  which  portrays  a  private 
rm's  role  in  and  contribution  to  society.  In  other 
ords,  accounting  information  should  lead  to  deci- 
ons  that  result  in  the  efficient  utilization  of 
sources,  the  conservation  of  the  environment, 
id  the  equitable  allocation  of  business  income.  In 
irticular,  accounting  information  should  foster 
icing  policies  that  will  reflect  the  cost  of  produc- 
g  and  disposing  of  goods  without  damaging  the 
ivironment.  Such  information  will  require  a  full- 
edged  system  of  accrual  accounting.  Under  this 
/stem,  costs  incurred  in  connection  with  current 
lanufacturing  activities  should  be  treated  as  cur- 
:nt  production  costs,  and  costs  incurred  to 
eutralize  future  pollution  should  be  capitalized 
nd  allocated  to  future  manufacturing  activities, 
osts  associated  with  repairing  environmental 
amage  resulting  from  activities  of  prior  periods 
liould  be  accounted  for  as  a  correction  of  prior 
eriods'  income.  Identification  of  costs  of  past, 
urrent,  and  future  activities  will,  of  course,  be 
ifficult,  but  the  effort  must  be  made.  Further- 
lore,  accounting  should  provide  disclosure  on 
ollution  costs  so  that  financial  statement  users 
re  informed  of  company  efforts  at  abating  pollu- 
ion.  (Settle-Wisconsin) 
V72-06122 


>ANGEROUS  GASES  IN  AGRICULTURE. 

Vgriculture,  Vol.  77,  No.  9,  1970.  p  431-432. 

descriptors:  'Farm  wastes,  'Hazards,  *Ac- 
:idents,  Silage,  Grains,  Fermentation,  Odors, 
toxicity,  Storage,  Ventilation,  Biodegradation, 
i*ublic  health. 


Identifiers:  'Slurry  pits,  Safety  harness. 

An  ever  increasing  number  of  fatal  and  near  fatal 
accidents  in  agriculture  has  demonstrated  the 
hazards  associated  with  gases  produced  normally 
in  an  agricultural  operation.  Silos  are  the  more  ob- 
vious danger  points,  where  fermenting  grain  can 
give  off  dangerous  gases  in  such  volumes  that  the 
atmosphere  is  unsafe  in  excess  of  1 5  ft.  above  the 
grain  surface.  Other  problem  areas  include  slurry 
pits  and  tanks  which  contain  gases  resulting  from 
bacterial  decomposition  of  the  wastes,  a  hazard 
both  to  the  animals  and  the  workers  involved. 
Provisions  of  adequate  ventilation  is  a  must  in  all 
•cases,  and  danger  spots  such  as  these  should  never 
be  entered  unless  the  man  entering  has  a  securely 
fastened  lifeline  and  two  colleagues  outside  the 
area  to  effect  the  rescue  if  necessary.  Provision  of 
an  air  line  breathing  apparatus  is  also  an  excellent 
precautionary  measure.  Finally,  all  such  areas 
should  be  clearly  marked  as  dangerous  and  en- 
trance prevented  if  possible  to  ensure  that  no  chil- 
dren or  animals  can  accidentally  wander  into  a 
hazardous  zone.  (Lowry-Texas) 
W72-06130 


A  SYSTEM  ANALYSIS  OF  THE  WESTERN 
BASIN  OF  LAKE  ERIE,  REPORT  OF 
RESEARCH  COMPLETED  TO  SEPT.  30,  1971, 

Ohio  State  Univ.,  Columbus.  Water  Resources 
Center. 

Chester  I.  Randies,  and  Richard  A.  Tybout. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-207  759,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Ohio  Water  Resources 
Center,  Columbus,  September  30,  1971.  96p,  2  fig, 
6  tab,  24  ref,  append.  OWRR  B-017-OHIO  (1)  and 
B-023-OHIO  (2),  14-31-0001-3117,  14-01-0001- 
1937. 

Descriptors:  'Lake  Erie,  Limnology,  'Ther- 
mocline,  'Photosynthesis,  'Pollution  abatement, 
Respiration,  Organic  matter,  Oxygen,  Eutrophica- 
tion,  Water  quality,  'Economic  impact,  Tax  rate, 
Taxes,  Total  costs,  'Systems  analysis, 
Ecosystems,  Employment,  'Pollution,  Taxes 
(Charges),  Model  studies,  Michigan. 
Identifiers:  'Detroit,  Community  impact,  Effluent 
charges. 

The  system  is  being  studied  as  two  subsystems: 
the  economic  and  the  physico-biological.  The  pur- 
pose of  the  first  is  to  explore  the  economic  impact 
of  alternative  methods  of  financing  pollution 
abatement  and  the  second  is  to  devise  a  model  that 
will  reflect  the  major  impact  of  pollutants  on  water 
quality  of  western  Lake  Erie.  For  the  economic 
subsystem  data  has  and  continues  to  be  collected 
and  analyzed  on  industries  in  the  Detroit  area,  pro- 
perty and  other  taxes,  employment,  effluent 
discharge  levels  and  costs  of  abatement.  Data  col- 
lection procedures  are  described,  data  relative  to 
the  first  four  items  above  reported  on,  and  equa- 
tions used  in  the  analysis  of  these  data  are  given. 
The  physico-biological  portion  describes  a  concep- 
tual model  based  on  oxygen  that  will  serve  to 
describe  the  functions  of  the  aquatic  system  and 
the  effect  of  major  pollutants  on  this  functning. 
The  physical  and  chemical  parameters  relevant  to 
this  function  are  described. 
W72-061 37 


The  most  effective  way  to  prevent  the  spread  of 
oil  spilled  in  harbors  is  by  surrounding  the  spill 
with  a  floating  barrier,  or  boom.  In  calm  water, 
with  no  currents,  devices  made  from  telephone 
poles  and  canvas  are  effective.  In  the  presence  of 
currents,  particularly  with  larger  spills,  the 
problem  rapidly  becomes  more  complex,  and  ra- 
tional design  of  oil  booms  requires  an  understand- 
ing of  the  behavior  of  the  oil  and  the  boom  in  the 
current.  A  floating  oil  boom  anchored  at  each  end 
in  a  current  to  form  a  U-shaped  pocket,  with  the 
opening  in  the  U  facing  upstream,  can  gather  and 
hold  significant  volumes  of  oil  under  proper  condi- 
tions. There  are  two  main  features  which  deter- 
mine whether  such  a  boom  will  hold  oil,  and  how 
much  oil  can  be  held.  The  first  is  the  existence  of 
critical  Froude  number,  above  which  the  boom 
holds  no  oil,  and  the  second  is  the  shape  and 
behavior  of  the  pool  of  oil  held  by  the  barrier.  At 
higher  velocities,  but  sub-critical  Froude  numbers, 
some  leakage  from  head  wave  entrainment  can  be 
expected.  The  concentration  of  oil  in  such  a  pool 
will  greatly  simplify  the  collection  and  removal  of 
oil  from  the  water  surface.  (See  also  W72-03078 
thru  W72-03114,  W72-03572  thru  W72-03607,  and 
W72-06151  thru  W72-06187)  (Knapp-USGS) 
W72-06160 


TRAPPING  OF  OUTFALL  CONSTITUENTS  BE- 
HIND SILLS, 

Norges  Tekniske  Hoegskole,  Trondheim.  River 
and  Harbor  Lab. 
T.  Carstens,  and  A.  Sjoberg. 

In:  Proceedings  of  the  Twelfth  Coastal  Engineer- 
ing Conference,  September  13-18,  1970,  Washing- 
ton DC,  Volume  3;  American  Society  of  Civil  En- 
gineers, New  York,  NY,  p  1917-1930,  1970.  4  fig,  7 
ref. 

Descriptors:      'Path     of     pollutants,      'Fjords, 
'Stratification,    'Density    stratification,    'Waste 
storage,     Waste     disposal,     Sewage,     Nutrients, 
Stratified  flow,  Turbulence. 
Identifiers:  Oslo  (Norway). 

Communication  between  bays  or  fjords  and  the 
ocean  is  often  through  outlets  of  small  cross  sec- 
tion. The  combined  effects  of  a  topography  with 
transverse  ridges  and  brackish  surface  layer 
creates  a  stagnant  body  of  water.  The  ridge  or  sill 
deflects  the  tidal  currents  away  from  the  bottom 
so  that  only  the  upper  part  of  the  water  column  is 
flushed.  The  stability  of  the  pycnocline  prevents 
surface-generated  turbulence  from  penetrating 
downwards,  so  the  turbulence  in  the  deep  pool  is 
weak.  A  scheme  is  proposed  to  store  the  nutrients 
of  sewage  outfalls  behind  the  sill  at  Drobak  in  the 
Oslof jord.  The  storage  capability  of  that  fjord  was 
estimated  for  a  conservative  outfall  constituent  by 
means  of  a  one  dimensional  dispersion  equation. 
(See  also  W72-03078  thru  W72-03114,  W72-03572 
thru  W72-03607,  and  W72-06151  thru  W72-06187) 
(Knapp-USGS) 
W72-06169 


TOWARD     A     CLASSIFICATION     OF     LOTIC 
HABITATS, 

Colorado  Univ.,  Boulder.  Div.  of  Environmental 

Biology. 

For  primary  bibliographic  entry  see  Field  07A. 

W72-06188 


OIL  BOOMS  IN  TIDAL  CURRENTS, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 
Civil  Engineering. 
R.  H.  Cross,  and  D.  P.  Hoult. 

In:  Proceedings  of  the  Twelfth  Coastal  Engineer- 
ing Conference,  September  13-18,  1970,  Washing- 
ton DC,  Volume  3;  American  Society  of  Civil  En- 
gineers, New  York,  NY,  p  1745-1758,  1970.  6  fig,  4 
ref. 

Descriptors:  'Oily  water,  'Water  pollution  con- 
trol,   'Water   pollution   treatment,    'Equipment, 
Estuaries,  Currents  (Water),  Streamflow,  Froude 
number.  Density,  Viscosity. 
Identifiers:  'Oil  spill  cleanup,  'Floating  booms. 


NITRATE  IN  DRINKING  WATER, 

Bureau  of  Water  Hygiene,  Cincinnati,  Ohio. 
For  primary  bibliographic  entry  see  Field  05F. 
W72-06204 


WATER  POLLUTION  CONTROL  LEGISLA- 
TION-1971-PART  2. 

For  sale  by  the  Superintendent  of  Documents,  U. 
S.  Government  Printing  Office,  Washington,  D.C. 
20402  Price  $2.50.  Hearings-Subcomm.  on  Air  and 
Water  Pollution-Comm.  On  Public  Works,  U.S. 
Senate,  92d  Cong,  1st  Sess,  March  18,  19,  22,  23, 
24,  1971 .  565  p,  7  fig,  80  tab,  86  ref,  4  append. 


85 


Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5G — Water  Quality  Control 


Descriptors:  *United  States,  'Water  pollution 
control,  'Rivers  and  Harbors  Act,  Legislation,  In- 
dustries, Water  pollution.  Water  pollution 
sources.  Water  pollution  treatment.  Water  quality 
control.  Federal  government.  Permits,  Regulation, 
Administrative  agencies.  State  governments,  Ju- 
risdiction, Judicial  decisions,  Legal  aspects,  Stan- 
dards, Public  rights,  Industrial  wastes. 
Identifiers:  *Qui  tarn  actions,  'Water  Pollution 
Control  Act. 

The  Senate  Subcommittee  on  Air  and  Water  Pollu- 
tion of  the  Committee  on  Public  Works  held 
hearings  on  bills  amending  the  Federal  Water  Pol- 
lution Control  Act  and  other  pending  legislation 
relating  to  water  pollution  control.  Statements  of 
committee  witnesses  are  set  forth,  along  with 
questions  from  the  committee  members.  The  bills 
under  consideration  would  create  a  pervasive 
federal-state  administrative  program  to  protect 
and  enhance  water  quality.  The  Administrator  of 
the  Environmental  Protection  Agency  would  be 
authorized  to  promulgate  water  quality  criteria  and 
approve  state-developed  water  quality  standards. 
Citizen  action  provisions  are  included  in  the  bills. 
Citizen  actions  are  both  praised  and  criticized. 
One  witness  stated  that  many  objections  to  citizen 
suits  could  be  alleviated  by  providing  for  venue  in 
only  one  judicial  district.  The  recent  upsurge  in 
suits  under  the  Refuse  Act  of  1899  was  discussed 
by  most  committee  witnesses.  Many  feared  that 
the  proposed  legislation  would  hamper  the  benefi- 
cial aspects  of  the  Refuse  Act.  Industrial  represen- 
tatives pointed  to  the  existing  confusion  in  permit 
applications  and  the  need  for  a  centralized  permit 
procedure.  (See  also  W71-13194  and  W72-06209) 
(Smiljanich-Florida) 
W72-06208 


WATER  POLLUTION  CONTROL  LEGISLA- 
TION-1971-PART  3. 

For  sale  by  the  Superintendent  of  Documents,  U. 
S.  Government  Printing  Office,  Washington,  D.  C. 
20402  Price  $1 .50.  Hearings-Subcomm.  on  Air  and 
Water  Pollution— Comm.  on  Public  Works,  United 
States  Senate,  92d  Cong,  1st  Sess.  General  Appen- 
dix, 1971.  386  p,  21  fig,  17  tab,  2  chart. 

Descriptors:  'United  States,  'Water  pollution 
control,  'Trade  associations.  Water  quality  con- 
trol, Legislation,  Industries,  Water  pollution. 
Water  pollution  sources,  Water  pollution  treat- 
ment, Ships,  Oil  wastes,  Oil,  Industrial  produc- 
tion, Organizations,  Federal  government.  State 
governments.  Legal  aspects,  Standards,  Cities, 
Waste  disposal,  Industrial  wastes. 
Identifiers:  'Water  Pollution  Control  Act,  Oil 
spills. 

The  Senate  Subcommittee  on  Air  and  Water  Pollu- 
tion of  the  Committee  on  Public  Works  held 
hearings  on  bills  amending  the  Federal  Water  Pol- 
lution Control  Act  and  other  pending  legislation 
relating  to  water  pollution  control.  Views  and 
statements  of  various  industrial  and  private  or- 
ganizations on  the  pending  legislation  are  set  forth. 
The  American  Institute  of  Merchant  Shipping  ex- 
pressed its  fears  on  the  harmful  results  of  un- 
limited liability  for  oil  or  hazardous  pollution 
discharges.  Insurance  companies  will  refuse  to 
provide  insurance  for  such  unlimited  liability.  This 
creates  an  increase  in  single- vessel  corporations  to 
reduce  possible  corporate  liability.  The  Institute 
stated  that  this  would  result  in  a  diminution  of 
maritime  trade.  Other  industrial  organizations 
pointed  out  various  uncertainties  in  legislation 
relating  to  water  quality  standards  and  discharge 
permits.  At  the  request  of  Senator  Muskie, 
questions  relating  to  state  water  pollution  control 
programs  were  addressed  to  the  governors  of  each 
state.  The  responses  from  each  state  are  set  forth, 
summarizing  their  efforts  in  discharge  control  and 
water  quality  standards.  The  National  League  of 
Cities  and  various  state  pollution  control  boards 
criticized  the  pending  legislation  as  not  being  suffi- 
ciently extensive.  (See  also  W71-13194  and  W72- 
06208)  (Smiljanich-Florida) 
W72-06209 


POLLUTION  CONTROL:  WHY  NOT  COST  AL- 
LOCATION, 

Drake  Univ.,  Des  Moines,  Iowa.  School  of  Law. 
M.  G.  Woodroof . 

Drake  Law  Review,  Vol.  21,  No.   1,  p.  133-152, 
September  1971.  89  ref. 

Descriptors:  'State  governments,  'Water  pollu- 
tion control,  'Pollution  abatement,  'Simulation 
analysis,  Environmental  effects,  Cost  allocation. 
Economics,  Simulation,  Federal  government, 
Legal  aspects,  Water  law,  Riparian  rights.  Prior 
appropriation.  Legislation,  Permits,  Regulation, 
Economic  impact.  Resource  allocation,  Value, 
Model  studies. 
Identifiers:  'Effluent  charges. 

To  determine  their  effectiveness  and  to  point  out 
trends  which  reveal  strengths  and  weaknesses  in 
environmental  control,  various  federal  and  state 
laws  dealing  with  the  control  of  pollution  are  ex- 
amined. An  overview  of  water  and  air  pollution 
problems  explores  state  cases  and  statutes  relating 
to  such  problems.  The  typical  state  approach  to 
water  pollution  presents  several  problems:  (1) 
selection  of  control  board  personnel,  (2)  funding 
and  staff  inadequacies,  and  (3)  regularity  of  board 
meetings.  The  primary  problem,  however,  is  juris- 
prudential and  philosophical,  rather  than  financial 
or  technical.  Costs  involved  in  the  use  of  air  and 
water  should  be  borne  by  industries  which  utilize 
these  resources.  The  economic  problem  inherent 
in  this  solution,  that  some  businesses  would  be 
forced  to  shut  down,  is  accepted  because  such 
marginal  businesses  should  be  closed  and  their 
capital  shifted  to  more  efficient  businesses.  To 
determine  an  arbitrary  dollar  scale  which  could  be 
assigned  to  a  certain  level  of  pollution,  the 
establishment  of  a  simulation  model  is  suggested. 
Such  a  model  would  require  an  arbitrary  definition 
of  both  pollution  and  the  costs  of  pollution.  Private 
law  actions  can  also  be  employed,  but  they  present 
several  problems  which  must  be  overcome.  (John- 
son-Florida) 
W72-06212 


WATERLAW  IN  ARKANSAS, 

For  primary  bibliographic  entry  see  Field  06E. 
W72-06214 


SIERRA  CLUB  V.  SANITARY  WATER  BOARD 
(SANITARY  BOARD'S  POWER  TO 

AUTHORIZE  STRIP  MtfJING). 

For  primary  bibliographic  entry  see  Field  06E. 
W72-06215 


MARINE     PROTECTION,     RESEARCH,     AND 
SANCTUARIES  ACT  OF  1971, 

Congress,      Washington,      D.C.;      and      House, 

Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-06217 


AN  ACT  RELATING  TO  THE  FLORIDA  AIR 
AND  WATER  POLLUTION  CONTROL  COM- 
MISSION (IMPORTATION,  TRANSFER,  OR 
PROPAGATION  OF  AQUATIC  PLANTS 
WITHOUT  A  PERMIT  PROHIBITED). 
For  primary  bibliographic  entry  see  Field  06E. 
W72-06231 


LONG  BRANCH  LAKE,  EAST  FORK,  LITTLE 
CHARITON  RIVER,  MISSOURI  (DRAFT  EN- 
VIRONMENTAL IMPACT  STATEMENT). 

Army  Engineer  District,  Kansas  City,  Mo. 
For  primary  bibliographic  entry  see  Field  08A. 
W72-06237 


LIABILITY  OF  PRIVATE  PERSONS  OR  COR- 
PORATIONS DRAINING  INTO  SEWER  MAIN- 
TAINED BY  MUNICIPALITY  OR  OTHER 
PUBLIC  BODY  FOR  DAMAGES  TO  RIPARIAN 
OWNERS  OR  OTHERS. 
For  primary  bibliographic  entry  see  Field  06E. 
W72-06245 


POLLUTION  OF  STREAM  BY  MINING  OPERA 
TIONS. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-06246 


ENVIRONMENTAL      IMPACT      STATEMENT 
-PROCEDURES  FOR  PREPARATION, 

Environmental  Protection  Agency,  Washington 

D.C. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-06248 


ENVIRONMENTAL     IMPACT     STATEMENTS 
-AVADLABIUTY  OF  EPA  COMMENTS, 

Environmental  Protection  Agency,   Washington 

D.C. 

For  primary  bibliographic  entry  see  Field  06E 

W72-06249 


IUI 


SIMPLE  SLOPE  COMPENSATION   CONTRO 
FOR  USE  WITH  THE  EJ.L.  23A  PH  METER, 

Imperial  Chemical   Industries  Ltd.,   Wilton  (Ei 

gland).  Nylon  Works. 

For  primary  bibliographic  entry  see  Field  07B. 

W72-06251 


AN   AUTOMATIC  PH  STAT  FOR  USE   WTT 
LABORATORY  PH  METERS, 

Imperial   Chemical   Industries   Ltd.,    ManchesK 

(England).  Organics  Div. 

For  primary  bibliographic  entry  see  Field  07B. 

W72-06252 


ELUTION  SOLVENT  SYSTEM  FOR  FLORISI 
COLUMN  CLEANUP  IN  ORGANOCHLORIN 
PESTICIDE  RESIDUE  ANALYSES, 

Food  and  Drug  Administration,  Washington,  D.C 

Div.  of  Chemical  Technology. 

P.  A  Mills,  B.  A.  Bong,  L.  R.  Kamps,  and  J.  A. 

Burke. 

Journal  of  the  Association  of  Official  Analytic 

Chemists,  Vol.  55,  No.  1,  p  39-43,  January  197Z 

tab,  6  ref. 

Descriptors:  'Pesticide  residues,  'Halogenate 
pesticides,  'Solvents,  Chlorinated  hydrocarbo 
pesticides,  Organophosphorus  pesticides,  Aldrii 
Heptachlor,  DDT,  Dieldrin,  Endrin,  Diazinoi 
Ethers,  Carrots,  Lettuce,  Vegetable  crops.  Mill 
Fruit  crops.  Polarity,  Separation  technique 
Lipids. 

Identifiers:  'Elution  solvent  system,  'Florisi 
•Eluants,  'Cleanup,  Hexane,  Methylene  chloridi 
Acetonitrile,  Petroleum  ether.  Ethyl  ethe 
Metabolites,  Chubs,  Celery,  Bran,  Edible  ofl: 
Dairy  products,  Cheese,  Alpha-benzene  he: 
achloride,  Beta-benzene  hexachloride,  Chlorbei 
side,  Chlordane,  o  p'  DDE,  p  p'  DDE,  o  p'  DDT, 
p'  DDT,  Dicofol,  Hexachlorobenzene,  Isobenzai 
Lindane,  Mirex,  Octachlor  epoxide,  Perthani 
Polychlorinated  biphenyls,  PCNB,  Strobane,  o  i 
TDE,  p  p'  TDE,  p  p'  TDE  olefin,  Tecnazene,  2  3 
8-tetrachloro-dibenzo-p-dioxin,  Toxaphene,  Bi 
Ian,  Carbophenothion,  CDEC,  Dichlow 
Dichloran,  Endosulfan  I,  Endosulfan  II.  El 
dosulfan  sulfate,  Ethion,  Folpet.  Heptachk 
epoxide,  Methoxychlor,  Octachloro-dibenzo-| 
dioxin,  Methyl  parathion,  Ovex,  Parathioi 
Prolan,  Ronnel,  Tetradifon,  Captafol,  Captai 
Malathion,  Sulphenone,  Biological  samples. 

An  elution  solvent  system  is  presented  which  ci 
replace  the  currently  used  mixtures  of  ethyl  ethe 
petroleum  ether  in  the  Florisil  column  chromati 
graphic  cleanup  for  pesticide  residue  analyses  wil 
no  other  changes  in  methodology.  In  developir 
the  system,  several  solvent  and  solvent  mixtun 
were  tried  as  eluants  and  three  were  selected  coi 
sisting  of  different  mixtures  of  methyler 
chloride,  hexane,  and  acetonitrile.  Several  exper 
ments  were  performed  to  evaluate  the  propoM 
cleanup  procedure;  in  each  case  a  comparison  w: 
made  with  the  ethyl  ether-petroleum  ether  eluant 
Good  agreement  was  found  between  tl 
procedures  for  levels  of  residues  in  Lake  Michiga 
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ibs,  cheese,  milk,  carrots,  lettuce,  celery,  bran, 
>d  beet  pulp,  root  vegetables,  garden  fruits,  and 
tary  composites  of  dairy  products.  The  three 
ants  gave  greatly  improved  cleanup  for  extracts 
:ats  and  oil  and  were  found  to  recover  pesticide 
Imicals  of  a  greater  range  of  polarity.  Data  are 
sented  on  (1)  the  fifty  chemicals  known  to  be 
entially  completely  recovered  along  with  the 
ant  used,  (2)  the  fractional  elution  of  represen- 
ve  compounds,  and  (3)  the  efficiency  of 
loval  of  fatty  substances.  (Holoman-Battelle) 
7-06270 


EANUP  OF  PESTICIDE  AND 

LYCHLORINATED  BD7HENYL  RESIDUES 
FISH  EXTRACTS  BY  GEL  PERMEATION 
[ROMATOGRAPHY, 

reau  of  Sport  Fisheries  and  Wildlife,  Columbia, 

>. 

L.  Stalling,  R.  C.  Tindle,  and  J.  L.  Johnson. 

imal  of  the  Association  of  Official  Analytical 

emists,  Vol.  55,  No.  1,  p  32-38,  January  1972.  4 

,4  tab,  18ref. 

scriptors:  *Pesticide  residues,  'Halogenated 
sticides,  *Pesticides,  DDT,  Dieldrin,  Endrin, 
paration  techniques.  Gas  chromatography, 
oassay,  Chlorinated  hydrocarbon  pesticides, 
pids.  Rainbow  trout,  Sunfishes,  Channel  cat- 
fa,  Automation,  Laboratory  techniques, 
entifiers:  'Metabolites,  'Gel  permeation  chro- 
itography,  'Cleanup,  Polychlorinated  biphen- 
i,  DDD,  DDE,  Methoxyclor,  Lindane, 
alathion,  Parathion,  Di-2-ethylhexyl  phthalate, 
quid  scintillation,  Channel  layer  chromatog- 
phy,  Wedge  layer  chromatography,  Lepomis 
acrochirus,  Electron  capture  detector,  Phthalate 
ters,  Di-n-butyl  phalate,  Chlordane,  Cyclohex- 
le,  Lipophilic  gel  systems,  Elution  solvents, 
iological  samples,  Sample  preparation,  Chemical 
co very. 

gel  permeation  chromatographic  system  which 
ilizes  cyclohexane  and  Bio-Beads  S-X2  gives 
itisfactory  cleanup  of  pesticide  residues  in  fish 
(tracts  prior  to  analysis  by  gas-liquid  chromatog- 
iphy.  This  technique  bases  separations  primarily 
a  differences  in  molecular  size  and  is  efficient 
id  reproducible.  Lipids  which  were  extracted 
om  rainbow  trout  (Salmo  gairdneri),  bluegills 
„epomis  macrochirus),  and  channel  catfish  (le- 
dums punctatus)  were  mixed  with  quantities  of 
idioac tively  labelled  pesticides  in  amounts  of  0.01 
>  1.0  ppm.  The  results  of  gas  chromatographic 
nalyses  were  verified  by  liquid  scintillation.  Less 
lan  0.5  percent  of  the  lipids  originally  present  in 
le  fish  extract  was  recovered  in  the  pesticide- 
ontaining  eluate;  the  recoveries  of  DDT,  DDD, 
)DE,  methoxyclor,  lindane,  dieldrin,  endrin, 
lalathion,  and  parathion  were  greater  than  95  per- 
ent.  Polychlorinated  biphenyls  were  also 
ecovered  in  good  yields  when  gel  permeation 
hromatography  was  used  in  conjunction  with  the 
lolychlorinated  biphenyl  separation  technique  of 
Armour  and  Burke.  The  system  was  adapted  for 
utomatic  sample  cleanup  and  may  be  used  as  the 
ole  cleanup  technique  with  some  samples. 
Holoman-Battelle) 
V72-06271 


SCONOMIC  EVALUATION  OF  ZONING  AL- 
TERNATIVES IN  THE  MANAGEMENT  OF 
iSTUARINE  RESOURCES  IN  SOUTH 
CAROLINA, 

-lemson  Univ.,  S.C.  Water  Resources  Research 

Inst. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-06290 


SAFETY  AND  ENVIRONMENTAL  ASPECTS  OF 
NUCLEAR  SAFETY, 

Australian  Atomic  Energy  Commission,  Coogee. 
D  W.  Crancher,  D.  J.  Higson,  and  L.  H.  Keher. 
Atomic  Energy,  Vol.  14,  Nos.  3  and  4,  p  29-40, 
July-October  1971 .  1  fig,  2  tab,  9  ref. 


Descriptors:  'Nuclear  REACTORS,  'Nuclear 
powerplants,  'Nuclear  energy,  'Radioactivity, 
♦Effluents,  Population  exposure,  Air  pollution, 
Water  pollution,  Water  pollution  sources,  Food 
chains.  Thermal  pollution,  Fuels,  Uranium, 
Radioactive  waste  disposal,  Regulation,  Fallout, 
Australia. 

Identifiers.  Fission  products,  Fossil  fuels,  Nuclear 
fuels,  Comparison. 

Industrial  development  is  inevitably  accompanied 
by  a  rapid  increase  in  the  demand  for  power.  The 
burning  of  fossil  fuels  for  power  generation  is  al- 
ready causing  concern  on  a  world  scale  because  of 
the  discharge  of  noxious  effluent.  This  has 
reached  alarming  levels  in  certain  areas  of  the 
world.  Undoubtedly,  nuclear  power  provides  a 
means  of  combating  this  air  pollution  problem,  but 
concern  has  been  expressed  about  the  disposal  of 
long-lived  radioactive  waste  products.  This  latter 
problem  can  be  overcome  by  the  concentration 
and  solidif ication  of  waste  into  durable  form  for 
permanent  containment  and  storage.  Sources  of 
environmental  pollution  are  reviewed,  and  poten- 
tial radioactive  pollutants  from  the  nuclear  indus- 
try and  the  stringent  control  measures  exercised 
by  regulatory  bodies  and  the  industry  itself  are 
discussed.  (Houser-ORNL) 
W72-06318 


BIOENVTRONMENTAL  AND  RADIOLOGICAL- 
-SAFETY  FEASD3ILITY  STUDIES;  ATLANTIC- 
-PACIFIC  INTEROCEAN1C  CANAL. 

Battelle  Memorial  Inst.,  Columbus,  Ohio. 

Available  from  the  National  Technical  Informa- 
tion Service  as  BMI-171-003,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  January  1967.  102  p.  AT  (26- 
D-171. 

Descriptors:  'Nuclear  energy,  'Nuclear  engineer- 
ing, 'Nuclear  explosions,  'Excavation,  'Fallout, 
'Seismic  waves,  'Canal  construction,  Panama 
Canal,  Regions,  Pacific  Ocean,  Atlantic  Ocean, 
Environment,  Radiation,  Radioactivity  effect, 
Public  health,  Ecology,  Aquatic  life,  Safety,  En- 
vironmental engineering.  Water  pollution,  Water 
pollution  sources,  Economics. 
Identifiers:  Radiological  safety,  Safety  evaluation, 
Feasibility,  Ecosystem. 

This  memorandum  provides  an  interim  report  of 
progress  on  the  Bioenvironmental  and  Radiologi- 
cal-Safety Feasibility  Studies  under  the  manage- 
ment of  Battelle  Memorial  Institute-Columbus 
Laboratories  (Battelle-Columbus).  The  results  of 
extensive,  preliminary  reconnaissance  and  bioen- 
vironmental surveys  by  Battelle-Columbus  per- 
sonnel will  be  reported  in  later  memoranda.  The 
present  document  is  concerned  primarily  with  the 
studies  now  being  conducted  and  those  being 
planned  by  Battelle-Columbus  subcontractors. 
The  major  responsibilities  include:  (a)  The 
planning  and  technical  management  of  on-site 
bioenvironmental  studies  to  acquire  the  data 
needed  to  predict  the  potential  exposure  of  man 
and  other  important  species  to  external  and/or  in- 
ternal radiation,  (b)  The  evaluation  and  interpreta- 
tion of  data,  from  all  available  sources,  which 
have  a  bearing  on  the  question  of  radiologjcal- 
safety  feasibility,  and  (c)  The  preparation  of  a  final 
report  to  the  AEC,  from  which  a  judgement  can  be 
made  in  regard  to  the  radiological-safety  feasibility 
of  the  nuclear-excavation  plan.  (Houser-ORNL) 
W72-06320 


BASIC  RESULTS  OF  THE  WORK  ON 
DEVELOPMENT  OF  THE  RADIATION  SAFETY 
SYSTEM  IN  THE  USSR, 

Ministerstvo  Zdravookhraneniya  SSSR,  Moscow. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-06323 


SEWAGE  FUNGUS:  STUDIES  OF 

SPHAREROTTLUS   SLIMES   USING    LABORA- 
TORY RECIRCULATING  CHANNELS, 

Water  Pollution  Research  Lab.,  Stevenage  (En- 
gland). 

E.  J.  C.  Curtis,  J.  Delves-Broughton,  and  D.  W. 
Harrington. 

Water  Research,  5  (6):  267-279.  1971.  DJus. 
Identifiers:      Channels,      Fungus,      Laboratory, 
Macroscopic,  Organic,  Pollution,  Recirculating, 
Sewage,  Slime,  Slimes,  Sphaerotilus. 

Laboratory  recirculatory  channels  for  the  study  of 
sewage  fungus  (which  develops  into  massive 
macroscopic  slimes  under  certain  conditions  of  or- 
ganic pollution)  incorporated  control  of  water 
velocity,  flow,  temperature,  and  nutrient  content. 
Growth  conditions  for  various  types  of  sewage 
fungus  were  investigated,  in  particular  growth  and 
self-purification  capacity  of  Sphaerotilus- 
dominated  slimes  at  various  concentrations  of  glu- 
cose, acetate,  and  phosphate. -Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-06417 


RECENT  DEVELOPMENTS  IN  THE  CHEMIS- 
TRY OF  ODOUR  IN  WATER:  THE  CAUSE  OF 
EARTHY/MUSTY  ODOUR, 

Robert  A.  Taft  Water  Research  Center,  Cincin- 
nati, Ohio.  Advanced  Waste  Treatment  Research 
Lab. 

A.  A.  Rosen,  C.  I.  Mashni,  and  R.  S.  Safferman. 
Water  Treat  Exam.  19(2):  106-119.  1970.  DJus. 
Identifiers:  Actinomycetes,  Borneol,  Chemistry, 
Developments,     Earthy,     Geosmin,     Methyliso, 
Musty,  Odor. 

Certain  strains  of  actinomycetes  produce  2 
metabolites  with  powerful  musty/earthy  odors. 
These  are  geosmin,  and  a  newly  observed  com- 
pound, 2-methylisoborneol.  The  relative  quantities! 
of  these  metabolites  vary  substantially  with  thej 
culturing  conditions.  These  substances  occur  and 
cause  odor  in  natural  water  systems.  They  were 
isolated  from  lake  waters  with  intense  musty  odoi 
and  were  identical  to  authentic  samples.  Theii 
relative  abundance  in  natural  waters  appears  to  de- 
pend on  ecological  factors.  The  structural  similari- 
ty of  the  2  metabolites  suggests  that  additional 
odor  metabolites  of  similar  structure  may  remairi 
to  be  discovered.  A  new  method  was  developed  to 
provide  more  precise  measures  of  odor  intensity 
and  quality  of  individual  components  of  an 
odorant  mixture. -Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-06423 


SYSTEM  OPTIMIZATION  AND  THE  ROLE  OF 
GOVERNMENT  IN  MANAGING  WATER 
QUALITY  AND  QUANTITY, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of  In- 
dustrial Engineering. 

C.  S.  Shih,  W.  L.  Meier,  Jr.,  and  D.  T.  Phillips. 
American  Institute  of  Industrial  Engineers  Techni- 
cal Papers,  p  171-179,  1971.  4  fig,  2  tab,  14  ref. 
OWRR  B-024-TEX  (10). 

Descriptors:  'Water  resources  development, 
'Water  quality  control,  'Water  yield,  'Manage- 
ment, 'Governments,  Costs,  Model  studies,  Ad- 
ministration, Water  quality,  Water  requirements, 
Water  balance,  Mathematical  studies,  Water  treat- 
ment, Water  supply,  Water  pollution  control. 
Identifiers:  'Water  management. 

An  optimization  model  is  presented  for  governing 
policies  on  water  quality  and  quantity  management 
in  a  general  water  resource  system.  The  technique 
was  applied  to  determine  the  minimum  total  cost 
policy  in  two  illustrative  examples.  The  results  of 
these  computations  illustrate  the  important  fact 
that  effective  water  quality  management  must  con- 
sider the  offsite  costs  of  water  treatment  which 
result  from  upstream  waste  discharges  and  the 
economic  trade  off  available  through  flow  aug- 
mentation. Effluents  from  waste  treatment  facili- 
ties which  satisfy  maximum  BOD  or  minimum  DO 
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requirements  will  result  in  a  minimum  cost  policy 
for   waste   treatment   processes   as   independent 
units.  (Woodard-USGS) 
W72-06436 


ENVIRONMENTAL  STUDIES  OF  MONTEREY 
BAY  AND  THE  CENTRAL  CALIFORNIA 
COASTAL  ZONE. 

Moss  Landing  Marine  Labs.,  Calif. 

For  primary  bibliographic  entry  see  Field  02L. 

W72-06464 


ANIMAL  WASTE  MANAGEMENT. 

Proceedings  of  National  Symposium  on  Animal 
Waste  Management.  September  28-30,  1971.  The 
Airlie  House,  Warrenton,  Virginia,  205  p. 

Descriptors:   *Farm  wastes.   Legislation,  Cattle, 

Lagoons,    Oxidation    lagoons,    Waste    disposal, 

*Water  pollution  sources. 

Identifiers:     'State     legislation,     Animal     waste 

management. 

This  proceeding  represents  a  record  of  the  first 
meeting  that  was  ever  co-sponsored  by  the  U.S. 
Department  of  Agriculture,  Environmental  Pro- 
tection Agency,  Council  of  State  Governments, 
National  Association  of  State  Universities  and 
Land  Grant  Colleges,  and  National  Association  of 
State  Departments  of  Agriculture.  The  purpose:  to 
focus  on  a  problem  with  which  they  all  have  an  in- 
terest and  responsibility.  There  is  no  doubt  of  the 
public  concern  in  a  cleaner  environment,  including 
clean  streams  and  waterways.  At  the  same  time, 
food  requirements  increase  with  the  growing 
population  and  this  has  resulted  in  heavier  concen- 
tration of  livestock  and  poultry  production  which 
are  contributing  to  the  pollution  of  our  streams. 
Thus  it  is  the  animal  waste  management  becomes  a 
matter  of  public  concern.  Under  such  circum- 
stances the  farmer  and  rancher  who  raise  livestock 
and  poultry  are  subjected  to  both  Federal  and 
State  laws  and  regulations.  This  symposium  pro- 
vided an  opportunity  for  these  different  interest 
groups  to  meet  together  and  share  experiences, 
knowledge,  and  concerns  and  hopefully  to  come 
up  with  recommendations  that  will  help  assure  at- 
tainment of  our  environmental  objectives.  (See 
W72-06491  thru  W72-06517)  (Bundy-Iowa  State) 
W72-06490 


IMPROVED  CONTROL  OF  ANIMAL  WASTES, 

Department  of  Agriculture,  Washington,  D.C. 
J.  P.  Campbell. 

In:  Animal  Waste  Management  Proceedings  of 
National  Symposium  on  Animal  Waste  Manage- 
ment, September  28-30,  1971,  The  Airlie  House, 
Warrenton,  Virginia,  p.  7-9. 

Descriptors:     'Farm     wastes,     Permits,     Local 
governments.  Regulation,  Odor,  Water  pollution. 
Fertilizers. 
Identifiers:  'State  laws. 

The  management  of  animal  waste  requires  im- 
mediate attention.  Animal  wastes  in  this  country 
are  one  of  the  significant  sources  of  waste  in  our 
agricultural  industrial-commercial-domestic  com- 
plex. Fortunately,  most  of  the  waste  is  disposed  on 
the  land  and  does  not  constitute  an  environmental 
pollution  threat.  The  problem  stems  from  in- 
creased demand  for  meat  and  the  modern  farming 
techniques.  Eighty  to  90  percent  of  swine,  poultry, 
and  broilers  are  raised  in  concentrated  areas. 
Where  this  production  is  in  close  proximity  to  ur- 
ban, recreational,  and  other  areas  heavily  used  by 
people,  problems  of  odors,  insects,  rodents,  and 
dust  can  arise.  Stream  pollution  can  be  a  problem 
even  in  more  remote  areas.  A  successful  attack  on 
the  problem  of  animal  wastes  requires  cooperation 
among  USDA,  the  Environmental  Protection 
Agency,  State  and  local  agencies,  and  private  en- 
terprises. The  prevention  of  agricultural  pollution 
must  be  based  on  atechnology  that  has  been 
thoroughly  tested  and  proved  as  (1)  economically 


feasible  for  producers,  (2)  safe  with  reference  to 
the  quality  of  products,  and  (3)  protective  of  the 
public's  rights  to  a  clean  environment.  (See  also 
W72-06490)  (Bundy-Iowa  State) 
W72-06491 


ANIMAL  WASTE  MANAGEMENT  AND  THE 
ENVIRONMENT, 

Environmental  Protection  Agency,  Washington, 
D.C.  Office  of  Categorical  Programs. 
D.  D.  Dominick. 

In:  Animal  Waste  Management:  Proceedings  of 
National  Symposium  on  Animal  Waste  Manage- 
ment, September  28-30,  1971,  The  Airlie  House, 
Warrenton,  Virginia,  p.  11-14. 

Descriptors:  'Farms  wastes.  Odor,  Local  govern- 
ments, Regulation,  Water  pollution.  Feed  lots. 
Legislation,  Water  Quality  Act. 

In  a  report  to  the  President  in  1969,  entitled  'Con- 
trol of  Agriculture  -  Related  Pollution,'  prepared 
by  the  Department  of  Agriculture  and  the  Office 
of  Science  and  Technology,  it  was  indicated  that 
animal  wastes  resulting  from  confined  livestock 
feeding  operations  created  one  of  the  country's 
three  main  agricultural  pollution  problems.  The 
other  two  pollution  problems  related  to  agriculture 
are  caused  by  irrigation  return  flows  and  sediment- 
laden  runoff.  These  feedlot  pollution  problems 
could  have  been  minimized  if  care  had  been  taken 
in  locating  the  feedlot.  Most  states  have  long- 
standing public  health  and  nuisance  laws  that, 
theoretically,  govern  livestock  and  poultry  opera- 
tions with  regard  to  flies  and  other  disease  vectors, 
odors,  and  dust.  However,  these  statutes  do  not 
address  the  whole  spectrum  of  air,  water,  and  land 
pollution  caused  by  feedlots.  The  Environmental 
Protection  Agency  has  recently  set  up  a  Rural 
Wastes  Section  in  the  Office  of  Water  Programs. 
This  section  is  devoted  to  agricultural  pollution 
problems,  and  will  be  addressing  the  overall 
problems  of  animal  wastes.  It  will  be  developing 
guidelines  for  control,  such  as  determining  how 
much  treatment  is  necessary,  and  will  be  providing 
direction  in  training  and  research.  (See  also  W72- 
06490)  (Bundy-Iowa  State) 
W72-06492 


SUMMARY  OF  EXISTING  STATE  LAWS, 

National   Association   of   State   Departments   of 
Agriculture,  Washington.  D.C. 
W.  S.  Cath. 

In:  Animal  Waste  Management;  Proceedings  of 
National  Symposium  on  Animal  Waste  Manage- 
ment, September  28-30,  1971.  The  Airlie  House. 
Warrenton,  Virginia,  p.  17-18. 

Descriptors:  'Farm  wastes.  Runoff,  Regulation, 
Pollution,  State  governments,  'Feedlots. 

Registration  of  new  feedlots  is  a  part  of  published 
regulations.  In  some  states  existing  feedlots  are 
required  to  register  within  a  specified  time.  In 
other  states,  existing  feedlots  are  not  notified  of 
pollution  potential  and  someone  calls  this  to  the  at- 
tention of  the  pollution  control  authority.  When 
this  occurs,  the  control  authority  requires  the 
operator  to  register  the  feedlot  and  to  provide  the 
necessary  information.  In  some  states  feedlots 
would  not  have  to  register  because  of  the  size 
limitation  but  can  registerif  they  prefer  to  do  so.  A 
state  has  responded  to  the  animal  waste  runoff 
problem  in  one  of  the  three  following  manners: 
either,  developed  regulations  concerning  feedlots 
construction,  have  control  through  other  existing 
regulations  such  as  water  quality  standards  or 
public  health  requirements,  or  no  specific  regula- 
tions are  considered  applicable  at  this  time.  (See 
also  W72-06490)  (Bundy-Iowa  State) 
W72-06493 


STATE  REGULATIONS  PERTAINING  TO 
LIVESTOCK  FEEDLOT  DESIGN  AND 
MANAGEMENT, 

Agricultural  Research  Service,  Beltsville,  Md. 
Agricultural  Engineering  Research  Div. 


W.  F.  Schwiesow. 

In:  Animal  Waste  Management:  Proceedings 
National  Symposium  on  Animal  Waste  Manaj 
ment  September  28-30,  1971,  The  Airlie  Hous 
Warrenton,  Virginia,  p.  19-25,  1  tab. 

Descriptors:  'Farm  wastes,  Runoff,  Water  Qua 
ty  Act,  Regulation,  Odor,  Permits,  Water  poll 
lion,  'Feedlots. 

Uniformity  of  livestock  feedlot  design  a 
management  regulations  is  desirable  so  feed! 
operators  in  one  state  do  not  have  an  advanta 
over  operations  in  another  state.  Information 
being  made  available  to  governmental  authoriti 
and  other  interested  people  in  an  endeavor 
assist  in  obtaining  a  degree  of  uniformity.  Inter* 
in  the  quality  of  environment  has  led  to  ma 
requests  for  information  on  state  regulations  pi 
taining  to  livestock  feedlots.  A  summary  of  t 
material  received  may  be  categorized  as  follow 
( 1 )  regulations  concerning  feedlot  construction,  I 
control  through  other  existing  regulations,  such 
water  quality  standards  or  public  health  requii 
ments,  (3)  no  specific  regulations  that  are  co 
sidered  applicable.  Definitions  for  feedlots  va 
from  state  to  state.  Some  states  define  a  feedlot 
any  livestock  confinement  area  where  vegetati 
suitable  for  livestock  consumption  does  not  gro 
Other  states  specify  a  minimum  number  confin 
at  any  one  time.  In  most  states,  a  penalty 
charged  for  violation  of  regulations.  Penalti 
range  from  $10  to  as  high  as  $1, 000  fine.  All 
states  have  water  quality  standards  which  ha 
been  wholly  or  partly  approved  by  the  fedei 
government.  Recently  passed  legislation  on  i 
quality  standards  will  cause  the  development 
additional  regulation  for  feedlot  construction  a; 
management.  (See  also  W72-06490) 
W72-06494 


MODEL     STATE     STATUTE     FOR     ANIM> 
WASTE  CONTROL, 

Council  of  State  Governments,  Washington,  D.C 

R.  D.  Conrad. 

Council  of  State  Governments,  Washington,  D.C 

Descriptors:  "Regulation,  'Legal  aspects.  "Fai 
wastes,  'Standards,  Confinement  pens,  Permii 
State  governments,  Civil  law.  Effluents.  Wat 
quality  control.  Inspection,  'Feedlots. 
Identifiers:  Effluent  standards. 

A  model  state  statute  for  animal  waste  control 
presented  in  an  attempt  to  develop  an  effecti 
legislative  control.  Operations  which  are  in  coi 
pliance  with  the  statute  are  presumed  not  to  cc 
stitute  a  nuisance.  The  statute  establish 
minimum  animal  numbers  in  confinement  for  I 
operation  to  be  subject  to  the  permit  programs, 
also  establishes  that  permits  shall  be  needed  f 
the  operation  and  construction  of  a  livesto 
operation  with  more  than  the  minimum  aniir 
numbers.  The  statute  designates  how  a  permit  m. 
be  revoked,  allowing  the  operator  an  opportuni 
for  a  hearing.  The  state  legislation  should  prov* 
protection  to  those  in  compliance  from  harassi 
legal  action  and  provide  stability  in  administrate 
(See  also  W72-06490)  (Dorland-Iowa  State) 
W72-06495 


THE  MINNESOTA  SCENE  LIVESTOC 
FEEDLOT,  WASTE  CONTROL,  PROGRESS 
PROBLEMS, 

Minnesota  Dept.  of  Agriculture,  St.  Paul. 

R.  M.  Dennistoun. 

In:  Animal  Waste  Management:  Proceedings 

National  Symposium  on  Animal  Waste  Manaj 

ment,  September  28-30,  1971,  The  Airlie  Hous 

Warrenton.  Virginia,  p  33-35. 

Descriptors:  'Farm  wastes,  Regulation.  Permii 
Livestock,  "Minnesota,  Feedlots. 
Identifiers:  Minnesota  Pollution  Control  Agenc 
Permit  applications. 

Regulations  for  the  control  of  waste  frc 
livestock  feedlots,  poultry  lots,  and  other  anirr 
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ts  were  developed  and  officially  adopted  in 
pril,  1971  by  the  Minnesota  Pollution  Control 
gency.  These  regulations  were  developed  to 
>mply  with  the  specific  policy  and  purpose  of  the 
Me  of  Minnesota  in  regard  to  solid  waste  control 
i  set  forth  be  Minnesota  Statutes.  The  Agency 
is  prepared  'Permit  Application"  forms  which  are 
be  completed  by  each  operator  who  plans  to 
•ONSTRUCT  AND/OR  'OPERATE'  A 
[VESTOCK  FEEDLOT,  POULTRY  LOT  OR 
THER  ANIMAL  LOT.  The  application  includes 
ose  existing  feedlots  that  are  '  noncomf orming' 
ts,  which  means  that  they  do  not  meet  the  stan- 
irds  or  criteria  of  some  solid  waste  regulations, 
lee  also  W72-06490)  (Bundy-Iowa  State) 
72-06496 


rATE     OF     OKLAHOMA      ACTIVITIES     IN 
NIMAL  WASTE  MANAGEMENT, 

klahoma  Board  of  Agriculture,  Oklahoma  City. 

.R.Gowdy. 

i:  Animal  Waste  Management:  Proceedings  of 

ational  Symposium  on  Animal  Waste  Manage- 

ient,  September  28-30,  1971,  The  Airlie  House, 

farrenton,  Virginia,  p.  37-39. 

escriptors:    "Farms    wastes,    Waste    disposal, 
egulation,       Permits,       Feedlots,       Livestock, 
Oklahoma,  "Water  pollution  control, 
lentifiers:  "Feed  Yard  Act,  Oklahoma,  Board  of 
.griculture. 

he  Oklahoma  Legislature,  in  1969,  recognized 
le  potential  problem  of  animal  waste  disposal  and 
nacted  a  'Feed  Yards  Act,'  with  administrative 
jsponsibility  in  the  State  Board  of  Agriculture.  A 
feed  yard'  was  defined  as  an  area  where  more 
lian  250  head  of  livestock  were  being  fed  for 
laughter  and  in  which  there  was  no  growing 
egetation  intended  for  livestock  feed.  The  law 
equires  the  feed  yard  operator  to  (1)  provide 
dequate  control  of  pests,  (2)  provide  reasonable 
nethods  for  the  disposal  of  animal  excrement,  (3) 
irovide  adequate  drainage  from  the  feed  yard 
iremise  of  surface  waters  falling  upon  the  area  oc- 
upied  by  the  feed  yard  so  as  not  to  pollute  any 
tream,  lake,  river  or  creek,  (4)  provide  adequate 
eterinarian  services  to  detect,  control,  and 
irevent  the  spread  of  livestock  diseases,  (5)  have 
ivailable  for  use  at  all  necessary  times,  mechani- 
:al  means  of  scraping,  cleaning,  and  grading  feed- 
ng  yard  prmises,  (6)  provide  weather-resistant 
iprons  adjacent  to  all  permanently  affixed  feed 
>unks,  water  tanks  and  feeding  devices,  and  (7) 
:onduct  feed  yard  operations  in  conformity  with 
established  practices  of  the  industry  as  approved 
jy  regulations  adopted  by  the  Board.  (See  also 
W72-06490)  (Bundy-Iowa  State) 
W72-06497 


PROPOSED  ANIMAL  WASTE  POLLUTION 
CONTROL  LEGISLATION  IN  NORTH 
CAROLINA, 

North    Carolina    Univ.,    Chapel    Hill.    Inst,    of 
Government. 
M.S.  Heath,  Jr. 

In:  Animal  Waste  Management:  Proceedings  of 
National  Symposium  on  Animal  Waste  Manage- 
ment, September  28-30,  1971,  The  Airlie  House, 
Warrenton,  Virginia,  p  41-43. 

Descriptors:  'Farm  wastes,  Regulation,  Permits, 
Waste  disposal,  Feed  lots. 
Identifiers:  Proposals. 

North  Carolina  is  considering  legislation  on  the 
subject  of  animal  waste  control  and  management. 
During  the  recently  concluded  1971  legislative  ses- 
sion, a  bill  proposing  a  survey  and  planning 
process  leading  to  administrative  controls  was 
considered  but  not  approved.  North  Carolina, 
within  the  past  year,  has  developed  three  separate 
proposals  involving  legislation  on  animal  waste 
management  and  control.  The  first  proposal,  a 
draft  bill  cast  in  the  familiar  form  contemplating 
regulation  through  permits  for  all  animal  or  poultry 
producing  units,  never  was  formally  introduced 


for  legislative  consideration.  The  second  proposal, 
retaining  the  general  rule-making  power  of  the 
original  draft  but  substituting  a  survey  and 
planning  phase  for  permit  requirements,  was  in- 
troduced very  late  in  the  1971  legislative  session 
and  died  in  committee.  The  third  proposal,  con- 
templating a  study  of  animal  waste  management 
and  control  by  the  legislature's  interim  study  com- 
mission, was  adopted.  (See  also  W72-06490)  (Bun- 
dy-Iowa State) 
W72-06498 


STATE  OF  VIRGINIA  ACTIVITIES  IN  ANIMAL 
WASTE  MANAGEMENT, 

Virginia  State  Water  Control  Board,  Richmond. 
L.  G.  Lawson. 

In:  Animal  Waste  Management:  Proceedings  of 
National  Symposium  on  Animal  Waste  Manage- 
ment, September  28-30,  1971,  The  Airlie  House, 
Warrenton,  Virginia,  p  45-47. 

Descriptors:     "Farm     wastes,     Runoff,     Waste 
disposal,  Livestock,  Feed  lots,  Legislation,  "Vir- 
ginia. 
Identifiers:  Point  source  discharge. 

The  Virginia  State  Water  Control  Law,  first 
enacted  in  1946,  was  amended  by  the  1968  and 
1970  general  assemblies  to  broaden  and  strengthen 
the  authority  of  the  Water  Control  Board.  The 
Board's  powers  to  regulate  municipal  and  industri- 
al waste  discharge  are  well  defined  and  the  law 
specifically  spells  out  procedures  for  certification 
of  such  discharge.  The  Virginia  pollution  control 
law  can  be  summarized  as  follows:  (1)  The  present 
state  water  control  law  applies  primarily  to  point 
source  discharge.  (2)  Standards  have  been  ap- 
proved pertaining  to  non-discharging  lagoons,  and 
the  procedures  for  issuing  these  types  of  cer- 
tificates are  well-defined.  (3)  The  present  state  law 
does  not  adequately  apply  to  diffuse  sources  of 
pollution.  (4)  Legal  procedures  involving  animal 
waste  have  proved  workable  in  the  past.  (5)  There 
has  been  excellent  cooperation  from  the  other 
agencies  in  the  state  that  are  involved  with  animal 
waste.  (See  also  W72-06490)  (Bundy-Iowa  State) 
W72-06499 


EFFLUENT  DISCHARGE  GUIDELINES  AND 
ANIMAL  WASTE  MANAGEMENT  TECHNOLO- 
GY, 

Environmental  Protection  Agency,  Washington, 
D.C.  Office  of  Research  and  Monitoring. 
H.  Bernard,  J.  Denit,  and  D.  Anderson. 
In:  Animal  Waste  Management:  Proceedings  of 
National  Symposium  on  Animal  Waste  Manage- 
ment, September  28-30,  1971.  The  Airlie  House, 
Warrenton,  Virginia,  p  69-83,  7  fig,  7  tab,  10  ref . 

Descriptors:  *Farm  wastes,  "Pollution  abatement, 

"Treatment,  Confinement  pens.  Aeration,  Aerobic 

treatment,  Biological  treatment,  Digestion  tanks, 

Disposal,   Farm   lagoons,   Organic   loading,   Soil 

disposal    fields,    Runoff,    Feed    lots,    Oxidation 

lagoons. 

Identifiers:  "Zero  discharge,  Bio-filter. 

We  have  arrived  at  the  'age  of  the  feedlot.'  More 
animals  are  housed,  more  feed  consumed,  and 
more  meat  produced  in  any  given  restricted  locale 
than  ever  before.  In  addition  to  the  consumable 
products,  feedlots  now  produce  upwards  of  1 .5  bil- 
lion tons  of  raw  manure  annually.  Environmental 
impact  notwithstanding,  under  these  situations  the 
physical  problem  of  merely  keeping  the  pens, 
barns,  or  houses  even  reasonably  clean  can  be 
overwhelming.  The  Environmental  Protection 
Agency  research  effort  is  being  directed  at 
developing  and  demonstrating  an  array  of  waste 
management  procedures  which  effectively  'close 
the  loop'  against  waste  discharges.  Essentially  the 
effort  is  to  provide  farmers  with  the  ability  to 
apply  the  concept  of  'Zero-Discharge'  of  waste 
flows.  Several  possible  solutions  are  presented,  a 
'spray-runoff  concept,  an  oxidation  ditch,  and  the 
'barriered  landscape  water  renovation  system.' 
(See  also  W72-06490)  (Dorland-Iowa  State) 
W72-06500 


STATUS  OF  DAIRY  CATTLE  WASTE  TREAT- 
MENT AND  MANAGEMENT  RESEARCH, 

Purdue  Univ.,  Lafayette,  Ind.  Dept.  of  Agricul- 
tural Engineering. 
A.  C.  Dale. 

In:  Animal  Waste  Management:  Proceedings  of 
National  Symposium  on  Animal  Waste  Manage- 
ment, September  28-30,  1971,  The  Airlie  House, 
Warrenton,  Virginia,  p  85-95,  6  tab,  3  fig. 

Descriptors:  "Farm  wastes,  "Dairy  industry,  "Ru- 
noff,  Environmental   sanitation,   Liquid  wastes, 
Fertilization,  Odors. 
Identifiers:  "Field  spreading. 

Dairy-cow  herds  are  proportionately  small, 
averaging  about  30  to  40  cows  per  farm.  Although 
the  trend  in  size  is  upward,  the  rate  of  increase  is 
quite  low,  and  it  appears  an  average  herd  size  of  70 
to  80  cows  may  be  reached  about  1990.  Dairyman 
have  generally  done  a  good  job  of  returning  their 
wastes  to  the  soil.  Sanitarians  and  other  health  of- 
ficers that  visit  grade  A  dairys  have  probably  had 
some  influence.  Liquid  handling  is  now  being 
readily  accepted  and  adapted  to  the  dairy  opera- 
tion, but  handling  the  manure  as  a  semi-solid  is  still 
the  preferred  way.  Typically  farm  acreages  are 
more  than  1/2  acre  per  dairy  cow,  thus  sufficient 
land  is  available  for  adsorption  and  utilization  of 
the  wastes  produced  without  polluting  the  soil, 
water  or  air.  Runoff  from  outside  feeding  floors 
appears  to  be  the  most  difficult  problem  confront- 
ing dairymen.  Lagoons  are  the  most  satisfactory 
method  of  intercepting  such  runoff,  but  the  excess 
supernatant  must  be  irrigated  onto  land  and  not 
permitted  to  overflow  into  water  resources.  Aera- 
tion can  be  used  to  control  odors  emanating  from 
lagoons.  (See  also  W72-06490)  (Schmitt-Iowa 
State) 
W72-06501 


CATTLE  FEEDLOT  POLLUTION, 

F.  G.  Viets. 

In:  Animal  Waste  Management:  Proceedings  of 
National  Symposium  on  Animal  Waste  Manage- 
ment, September  28-30,  1971,  The  Airlie  House, 
Warrenton,  Virginia,  p  97-105,  2  tab,  13  ref. 

Descriptors:  "Farm  wastes,  "Confinement  pens, 
"Runoff,  Groundwater,  Fertility,  Soil  properties. 
Identifiers:  "Land  spreading,  Zoning. 

Per  capita  beef  consumption  in  the  United  States 
has  increased  3.5%  per  year  for  the  last  20  years. 
This  coupled  with  the  apparent  profitability  of 
large  integrated  feeding  and  slaughtering  opera- 
tions indicate  that  feedlots  will  grow  larger  and  not 
smaller.  We  have  never  experienced  such  a  con- 
centration of  wastes  on  so  small  an  area  as  some  of 
our  high  density  feedlots.  Because  stream  and  lake 
pollution  from  runoff  is  now  prohibited,  engineers 
are  challenged  to  design  facilities  that  minimize  ru- 
noff or  dispose  of  it  economically  and,  hopefully, 
beneficially.  The  solution  to  the  problem  is  to 
return  the  solid  waste  to  the  land  in  sufficient 
amounts  for  near  maximum  production  of  crops 
without  waste  of  the  animal  feces  resource.  Un- 
derground water  pollution  appears  to  be  a  mostly 
local  phenomenon.  Widespread  contamination  of 
aquifers  does  not  appear  probable.  Most  of  the  un- 
solved problems  lie  in  the  air  pollution  area.  The 
significance  of  increased  levels  of  ammonia  in  the 
air  to  surrounding  crops  and  lakes  needs  further 
study.  Only  about  one  tenth  of  the  land  needed  to 
produce  foodstuffs  for  cattle  is  needed  for  produc- 
tive waste  disposal.  Zoning  appears  to  be  one  of 
the  best  solutions  to  the  feedlot  problem.  Such 
zoning  should  include  provision  for  adequate  land 
for  manure  and  runoff  disposal.  (See  also  W72- 
06490)  (Schmitt-Iowa  State) 
W72-06502 


POULTRY  WASTE  MANAGEMENT, 

Cornell  Univ.,  Ithaca,  N.Y.  Dept.  of  Agricultural 

Engineering. 

R.  C.  Loehr. 

In:  Animal  Waste  Management:  Proceedings  of 

National  Symposium  on  Animal  Waste  Manage- 
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Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5G — Water  Quality  Control 


ment,  September  28-30,  1971.  The  Airlie  House, 
Warrenton,  Virginia,  p  107-110. 

Descriptors:    *Farm    wastes,    'Poultry,    'Waste 
storage,  Eutrophication,  Drying,  Odors. 
Identifiers:  'Field  spreading. 

In  most  areas  of  the  United  States,  if  an  egg 
producer  does  not  have  anywhere  from  15  to  30 
thousand  birds  under  his  control,  he  is  not  a  major 
egg  producer.  The  major  egg  producers  usually 
have  production  complexes  around  three  hundred 
thousand  birds.  In  the  general  commercial  house 
of  today,  the  wastes  are  defecated  through  the 
cages  to  pits  below  the  cages.  Anaerobic  condi- 
tions occur  in  the  pits  and  when  the  wastes  are 
spread,  odors  are  released.  All  alternatives  in  stor- 
ing wastes  include  either  aeration  or  drying  com- 
bined with  land  disposal.  It  is  extremely  unlikely 
that  the  quality  of  aeration  systems  can  be  made 
such  that  the  resultant  effluent  can  go  directly  into 
any  body  of  water.  The  place  to  put  agricultural 
wastes  is  back  on  the  land.  The  problem  of 
nutrient  control  is  another  factor  which  requires 
concern  when  investigating  alternative  approaches 
for  agricultural  waste  management.  In  the  case  of 
nitrogen  removal,  ammonia  released  to  the  at- 
mosphere is  not  the  best  approach  because  of  the 
environmental  problem  that  can  result  when  it 
comes  down.  This  demonstrates  the  need  to  deter- 
mine overall  rather  than  piecemeal  solutions.  (See 
also  W72-06490)  (Schmitt-Iowa  State) 
W72-06503 


SWINE  WASTE  MANAGEMENT, 

Illinois  Univ.,  Urbana.  Dept.  of  Agricultural  En- 
gineering. 
A.  J.  Muehling. 

In:  Animal  Waste  Management:  Proceedings  of 
National  Symposium  on  Animal  Waste  Manage- 
ment, September  28-30,  1971.  The  Airlie  House, 
Warrenton,  Virginia,  p  1 1 1-1 19,  7  fig,  2  tab,  9  ref . 

Descriptors:     'Farm    wastes,    'Waste    disposal. 

Farm  lagoons.  Waste  storage,  'Runoff,  Irrigation 

practices,  Confinement  pens. 

Identifiers:      'Field      spreading.      Pasture      and 

recycling. 

In  the  10  Corn  Belt  states  where  over  80%  of  the 
hogs  were  sold  in  1964,  the  number  of  farms 
selling  hogs  declined  27%  from  1959  to  1964,  but 
the  number  of  hogs  sold  increased  6%.  The  adop- 
tion of  slatted  floors  has  done  much  to  influence 
the  trend  toward  confinement  by  reducing  or  al- 
most eliminating  handcleaning  and  making  it  possi- 
ble to  pump  and  handle  the  wastes  with  mechani- 
cal equipment.  The  confinement  operator  has  all 
the  wastes  confined,  so  he  only  needs  to  adapt  a 
suitable  method  of  disposal  to  avoid  pollution.  Due 
to  high  nutrient  strength  as  well  as  high  BOD  con- 
centration, it  appears  swine  wastes  must  be 
returned  to  the  soil.  Due  to  dispersion,  hogs  on 
pasture  have  a  low  water  pollution  potential  unless 
they  have  access  to  a  stream.  Swine  production 
systems  using  solid  floors  and  bedding  has  high 
pollution  potential  if  part  of  the  floor  is  uncovered. 
The  major  problems  with  spreading  liquid  manure 
from  storage  pits  are  the  odors  immediately  after 
spreading  and  danger  from  runoff  if  spread  on 
rolling  land  or  frozen  ground.  Lagoons  seldom  pu- 
rify liquids  so  that  they  may  be  released  into  a 
natural  watercourse.  Strong  odors  are  associated 
with  anaerobic  lagoons.  Although  oxidation 
ditches  are  virtually  odorless,  the  effluent  is  not 
purified  to  pollution  control  standards.  Hydraulic 
manure  removal  minimizes  odors  but  some  type  of 
recycling  system  is  normally  required.  Dehydra- 
tion, incineration,  and  composting  are  not  feasible 
at  this  time.  (See  also  W72-06490)  (Schmitt-Iowa 
State) 
W72-06504 


RECYCLING  OF  ANIMAL  WASTES, 

Agricultural    Research    Service,    Beltsville,    Md. 
Agricultural  Engineering  Research  Div. 
R.  G.  Yeck,  and  P.  E.  Schleusener. 


In:  Animal  Waste  Management:  Proceedings  of 
National  Symposium  on  Animal  Waste  Manage- 
ment, September  28-30,  1971.  The  Airlie  House, 
Warrenton,  Virginia,  p  121-127,  2  fig,  3  tab,  18  ref. 

Descriptors:  'Farm  wastes,  'Reuse,  Fertilization, 
Nutrition,  Phosphorus,  Nitrogen. 
Identifiers:  'Recycling. 

With  much  concern  over  upsetting  the  earth's 
delicate  ecological  balance,  we  seek  the  ideal  of 
having  all  earthly  activities  fit  into  one  mammoth 
recycling  system.  The  present  system  of  animal 
production  is  inefficient  as  it  fails  to  take  ad- 
vantage of  the  feed  value  left  in  waste  and  the 
wastes  are  considered  an  environmental  contami- 
nant. Land  recycling  is  currently  the  best  available 
practice  and  will  probably  continue  as  a  prime 
method  for  recycle  for  several  years.  Some 
recycling  processes  have  feed  as  their  only 
product,  some  produce  nonfeed  by-products  such 
as  methane  gas,  industrial  chemicals,  or  water. 
The  actual  feed  value  of  a  specific  animal  waste  is 
dependent  on  the  waste  used,  the  species  to  which 
it  is  fed,  and  the  process  used.  The  total  protein 
output  for  any  process  will,  of  course,  be  limited 
by  the  nitrogen  that  was  initially  in  the  animal 
waste.  Other  constituents  of  value  in  animal  waste 
include  calcium,  phosphorus,  starch,  and  struc- 
tural polysaccharides.  Addition  of  sodium  hydrox- 
ide or  sodium  peroxide  increases  the  digestability 
of  wastes  significantly.  Ensiling  mixtures  of 
manure  and  grasses  seems  to  have  much  potential 
as  a  refeeding  process.  Lagooning,  hydroponics, 
insect  culture,  earthworm  culture,  fish  culture, 
algae  production,  yeast  production,  and  single  cell 
protein  culture  are  other  processes  that  might 
prove  to  be  acceptable  economical  recycling 
processes.  (See  also  W72-06490)  (Schmitt-Iowa 
State) 
W72-O6505 


REGULATORY  ASPECTS  OF  RECYCLED 
LIVESTOCK  AND  POULTRY  WASTES, 

Food  and  Drug  Administration,  Rockville,  Md. 
Bureau  of  Veterinary  Medicine. 
J.  C.  Taylor. 

In:  Animal  Waste  Management:  Proceedings  of 
National  Symposium  on  Animal  Waste  Manage- 
ment, September  28-30,  1971,  The  Airlie  House, 
Warrenton ,  Virginia,  p  1 29- 1 3 1 .  4  ref . 

Descriptors:  'Farm  wastes,  'Reuse,  'Regulation, 
Legal  aspects,  Inter-agency  cooperation. 
Identifiers:  'Refeeding,  Poultry  litter. 

The  current  Food,  Drug,  and  Cosmetic  Act  of  1938 
prohibits  interstate  commerce  in  adulterated  or 
misbranded  foods  and  drugs.  On  September  2, 
1967  the  Food  and  Drug  Administration  published 
Section  359,  which  is  a  formal  statement  of  policy 
under  subchapter  A,  Title  21  of  the  Code  of 
Federal  Regulation.  This  section  states  that  the 
FDA  has  not  sanctioned  and  does  not  sanction  the 
use  of  poultry  litter  as  a  feedstuff  for  animals 
although  it  has  been  recoded  to  Subpart  B  of  Part 
135,  Section  135.104.  This  policy  statement  is  con- 
sidered to  be  a  general  statement  applying  to  all 
waste  products  proposed  as  a  component  of  the 
diet  of  animals.  The  reasons  given  are  that  wastes 
may  be  expected  to  contain  drugs  and  antibiotics 
or  their  metabolites  and  that  disease  organisms 
may  be  transmitted  through  the  wastes.  The  Bu- 
reau of  Veterinary  Medicine  has  received 
authorization  to  contact  representatives  of  the  En- 
vironmental Protection  Agency,  the  U.S.  Dept.  of 
Agriculture,  the  National  Institutes  of  Health,  and 
the  Association  of  American  Feed  Control  offi- 
cials in  an  attempt  to  better  coordinate  the  efforts 
of  agencies  concerned  with  recycling  wastes.  The 
three  basic  catagories  of  information  desired  on 
waste  products  submitted  to  the  FDA  for  review 
are  (1)  establishing  nutritive  value,  (2)  determining 
safety  to  animals  and  (3)  determining  food  from 
these  animals  is  safe  for  man.  (See  also  W72- 
06490)  (Schmitt-Iowa  State) 
W72-06506 


WATER  POLLUTION  AND  THE  FARMER, 

Congress,     Washington,     D.C.;     and     House 

Washington,  D.C. 

F.  Schwengel. 

In:  Animal  Waste  Management:  Proceedings  c 

National  Symposium  on  Animal  Waste  Manage 

ment,  September  28-30,  1971,  The  Airlie  House 

Warrenton,  Virginia,  p  133-135. 

Descriptors:   'Farm  wastes,  'Runoff,   'Goven 
ment  finance,  Costs,  Waste  disposal,  Pesticides. 
Identifiers:  Financial  return. 

The  definition  of  pollution  might  be  'An  unfa  von 
ble  alteration  of  our  surroundings  manifested  by 
degradation  of  the  physical,  chemical,  and  biolog 
cal  characteristics  of  the  associated  land,  watt 
and  air.'  Agriculture  is  concerned  with  at  least  foi 
major  sources  of  water  pollution:  sedimen 
animal  wastes,  nutrient  runoff  from  fertilizer  um 
and  pollution  from  pesticides.  There  are  at  lea: 
two  primary  reasons  that  farm  and  non-farm  it 
dustries  have  neglected  certain  aspects  of  wail 
disposal.  First,  control  measures  demand  an  adde 
investment  without  a  commensurate  finance 
return,  and  second,  changing  production  practice 
have  made  it  more  difficult  to  dispose  of  waste: 
Despite  the  magnitude  of  agricultural  pollutioi 
funding  by  Congress  continues  at  a  modestly  n 
adequate  rate.  Only  a  little  more  than  $100  millio 
a  year  will  be  spent  on  watershed  developmei 
projects  during  the  next  few  years,  whereas 
funding  rate  of  $500  million  annually  is  needed  I 
accomplish  the  objectives  of  minimizing  agricu 
tural  run-off,  silting,  and  other  sources  of  pollt 
lion.  If  we  do  not  address  ourselves  to  the  agricu 
tural  pollution  problem,  we  will  not  achieve  ot 
objectives.  (See  also  W72-O6490)  (Schmitt-Iow 
State) 
W72-O6507 


U.S.D.A.  TECHNICAL  AND  FINANCIA 
ASSISTANCE  PROGRAMS, 

Department   of   Agricultural,    Washington,    D.C 

Science  and  Education. 

T.  C.  Byerly. 

In:  Animal  Waste  Management:  Proceedings  t 

National  Symposium  on  Animal  Waste  Manag< 

ment,  September  28-30,  1971,  The  Airlie  Hous< 

Warrenton,  Virginia,  p  139-141. 

Descriptors:  'Farm  wastes,  'Administrative  agei 

cies,    'Government    supports,    Water    resource 

development. 

Identifiers:      'Agricultural      Research      Servici 

Cooperative  State  Research  Service,    Economi 

Research  Service,  3oil  Conservation  Service. 

Three  research  agencies  of  the  Department  < 
Agriculture  provide  technical  and  financi 
assistance.  These  include  the  Agricultur 
Research  Service,  the  Cooperative  State  Researc 
Service,  and  the  Economic  Research  Service.  Til 
Soil  and  Water  Conservation  Research  Division  < 
the  Agricultural  Research  Service  is  responsibl 
for  such  things  as  air  pollution  and  water  pollutic 
by  feedlots.  The  engineering  group  of  this  divisic 
is  constantly  seeking  new  structures  that  can  coi 
tain,  divert,  or  reduce  pollution.  The  animi 
husbandry  group  looks  into  the  possibility  ( 
recycling  waste  as  feed.  The  Cooperative  Stal 
Research  Service  administers  about  a  million  do 
lars  worth  of  funds  annually  throughout  the  state 
on  pollution  control  research.  The  containmen 
diversion,  reduction,  and  utiliuzation  of  waste  ai 
areas  of  concern.  The  Economic  Research  Servk 
is  responsible  for  evaluation  of  alternate  methot 
of  waste  management  and  the  evaluation  of  tr, 
economics  of  scale,  organization  of  feedlot  ente 
prises,  and  the  efficiency  of  feedlot  productioi 
Agencies  that  provide  the  bulk  of  technic 
assistance  as  well  as  some  financial  assistance  ii 
elude  the  Soil  Conservation  Service,  the  Farmea 
Home  Administration,  the  Farmer's  Cooperatr* 
Service,  the  Agricultural  Research  Service,  an 
the  Extension  Service.  The  Soil  Conservation  Se 
vice  has  information  available  for  all  problems  i 
the  area  of  structure  design.  The  Extension  Se 
vice  is  a  very  good  information  delivery  system  : 
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i  present  in  every  county.  (See  also  W72-06490) 

hmitt-Iowa  State) 

'2-06508 


OVIDING    TECHNICAL    AND    FINANCIAL 
5ISTANCE    TO    FARMERS    FOR    ANIMAL 
lSTE  DISPOSAL  SYSTEMS, 
m  Credit  Administration,  Washington,  D.C. 
L.  Swackhamer. 

Animal  Waste  Management:  Proceedings  of 
.ional  Symposium  on  Animal  Waste  Manage 
it,  September  28-30,  1971,  The  Airlie  House, 
rrenton,  Virginia,  p  143-145. 

icriptors:     *Farm    wastes,    "Credit,    'Loans, 

ancing.  Economic  feasibility,  Pollution  abate- 

it. 

ntifiers:  'Farm  Credit  System,  Federal  Land 

ik.  Production  Credit  Association,  Banks  for 

•peratives. 

Cooperative  Farm  Credit  System  is  a  private- 
wned  and  managed  system  of  credit  services  to 
ners,  ranchers,  and  their  cooperatives.  It  is 
iprised  of  Federal  Land  Banks,  Production 
dit  Associations,  and  Banks  for  Cooperatives. 

funds  used  by  the  System  are  obtained  from 

sale  of  bonds  and  debentures  to  private  in- 
:ors  through  a  Fiscal  Agency,  and  is  regulated 
the  Farm  Credit  Administration,  an  indepen- 
l  agency.  It  appears  desirable  that  some 
lelines  for  decisions  involving  pollution  control 
lilies  be  established,  since  the  amount  of  credit 
lired  to  finance  animal  waste  systems  is  sizable 

varies  widely,  and  frequently,  credit- worthy 
tiers  have  encountered  difficulty  in  financing 
te  systems.  Farm  Credit  banks  have  concluded 

cooperatives  have  more  waste  management 
jlems  than  individuals,  relocation  is  often  the 
hod  of  resolving  pollution  problems,  expendi- 
s  for  waste  disposal  systems  frequently  lead  to 
;  overruns;  both  lenders  and  borrowers  are 
luently  ignorant  of  current  laws  and  regula- 
s,  no  single  method  of  handling  animal  wastes 
:st  in  all  cases,  and  amounts  for  pollution  con- 
are  often  intertwined  with  total  credit  requests 

may  not  receive  adequate  attention.  Recon- 
tion  of  social  benefit-cost  issues  with  private 
stment-production  decisions  is  producing  new 
siderations  for  both  lenders  and  borrowers. 
s  also  W72-06490)  (Schmitt-Iowa  State) 
i-06509 


:hnical  and  FINANCIAL  ASSISTANCE 
t  THE  CONTROL  OF  ANIMAL  WASTES, 

ironmental  Protection  Agency,   Washington, 

.  Office  of  Water  Programs. 

t.  Mackenthun. 

Animal  Waste  Management:  Proceedings  of 

ional  Symposium  on  Animal  Waste  Manage- 

t,  September  28-30,  1971,  The  Airlie  House, 

Tenton,  Virginia,  p  147-149. 

criptors:  'Farm  wastes,  *  Administrative  agen- 
,  'Government  supports.  Water  resources 
:lopment,    Federal    Water   Pollution   Control 

itifiers:  Solid  Wastes  Disposal  Act. 

onfined  animal  feeding,  manure  becomes  a  lia- 
y  for  both  the  operator  and  the  public,  as  it  is  a 
isitory  for  diseases  and  pests  and  it  is  a 
strophic  polluter  when  it  reaches  a  waterway. 
off  from  cattle  feedlots  can  be  toxic  to  aquatic 
remove  needed  oxygen  from  the  water,  and 
>ly  food  for  the  development  of  nuisance 
ogical  pests.  The  Environmental  Protection 
ncy  has  a  number  of  grants  for  research  and 
onstration  and  technical  assistance  activities 
are  applicable  to  the  control  of  animal  feedlot 
les.  Grants  are  authorized  under  Section  6  (b) 
he  Federal  Water  Pollution  Control  Act  with 
prime  objective  to  develop  by  the  late  1970's 
niques  for  the  complete  elimination  of  point- 
ce  wastes,  as  well  as  to  develop  and  demon- 
le  technology  for  the  renovation  of  waste- 
ers  for  reuse.  Technical  assistance  is  available 


in  the  Office  of  Water  Programs'  Division  of 
Technical  Support  and  in  comparable  support 
groups  within  the  ten  regions  of  the  Environmental 
Protection  Agency.  Both  the  Solid  Waste  Disposal 
Act  and  the  Federal  Water  Pollution  Control  Act 
provide  grants  to  assist  state,  interstate,  municipal 
and  inter-municipal  agencies  and  organizations  in 
development  of  plans  and  programs  for  solid 
waste  and  water  pollution  control.  Regional  EPA 
Administration  should  be  contacted  for  Agency 
assistance.  (See  also  W72-06490)  (Schmitt-Iowa 
State) 
W72-06510 


SMALL  BUSINESS  ADMINISTRATION  PRO- 
GRAMS TO  PROVIDE  FINANCIAL  AND 
TECHNICAL  ASSISTANCE  TO  SMALL  FTRMS 
IN  SOLVING  PROBLEMS  RELATIVE  TO 
ANIMAL  WASTE  DISPOSAL, 
Small  Business  Administration,  Washington,  D.C. 
Office  of  Financial  Assistance. 
A.  E.  Armstrong. 

In:  Animal  Waste  Management:  Proceedings  of 
National  Symposium  on  Animal  Waste  Manage- 
ment, September  28-30,  1971,  The  Airlie  House, 
Warrenton,  Virginia,  p  151-152. 

Descriptors:  'Farm  wastes,  'Administrative  agen- 
cies,   'Government    supports,    Water   resources 
development,  Pollution  abatement. 
Identifiers:  'Small  Business  Administration. 

It  is  the  policy  of  the  Small  Business  Administra- 
tion to  make,  participate  in,  or  guarantee  loans  to 
small  firms  for  any  worthy  business  purpose, 
which  includes  waste  disposal  of  any  kind.  Con- 
sideration is  given  to  increasing  loan  amounts 
requested  to  provide  for  acquisition  and  installa- 
tion costs  of  waste  disposal  or  waste  treatment 
facilities  with  the  same  approach  being  permitted 
in  respect  to  air  and  solid  waste  pollution.  It  is 
possible  for  the  SMA  to  launch  new  business 
operations  such  as  those  in  the  processing  or 
recycling  waste  field,  but  they  are  very  difficult  to 
handle.  If  an  existing  business  wishes  to  purchase 
or  install  recycling  or  reprocessing  equipment  this 
would  be  treated  as  normal  business  expansion. 
Since  SBA  is  a  lending  agency,  it  is  concerned 
with  credit  criteria  or  requirements.  As  any  other 
lender,  it  is  interested  in  the  character  of  its  bor- 
rowers and  in  repayment  ability,  management 
ability,  capitalization,  and  collateral.  For  lending 
purposes  a  business  qualifies  as  a  small  business, 
generally,  if  it  retails  less  than  $1  million  annually. 
The  classification  of  a  manufacturing  concern  is 
based  on  the  number  of  employees  and  can  range 
from  less  than  250  to  less  than  1,500  depending 
upon  the  industry.  SBA  is  not  empowered  to  make 
any  type  loan  or  guarantee  to  agricultural  enter- 
prises, being  limited  in  its  activities  to  commercial 
operations.  (See  also  W72-06490)  (Schmitt-Iowa 
State) 
W72-065U 


FINANCIAL  ASSISTANCE  FOR  THE  CON- 
STRUCTION AND  IMPROVEMENT  OF  IR- 
RIGATION SYSTEMS, 

New  Mexico  State  Government,  Santa  Fe.  Office 
of  State  Engineer. 
J.  C.  Yates. 

In:  Animal  Waste  Management:  Proceedings  of 
National  Symposium  on  Animal  Waste  Manage- 
ment, September  28-30,  1971,  The  Airlie  House, 
Warrenton,  Virginia,  p  153-155. 

Descriptors:  'Farm  wastes,  'Administrative  agen- 
cies, 'Government  supports,  Water  resources 
development.  Pollution  abatement. 
Identifiers:  'Community  ditches,  Soil  Conserva- 
tion Service,  Agricultural  Stabilization  and  Con- 
servation Service,  Four  Corners  Regional  Com- 
mission. 

Funds  for  programs  relating  to  water  supplies  for 
irrigation,  and  projects  for  the  construction  and 
improvement  of  irrigation  systems  are  from  a  trust 
fund  account  established  by  the  Congress  of  the 


United  States  (Act  of  Congress  30  Stat.  484)  in 
1898  to  the  Territory  of  New  Mexico.  For  that  por- 
tion of  the  Southwest  that  was  acquired  by  the 
United  States  from  Mexico,  the  community  ditch 
is  an  institution  peculiar  to  the  native  people,  and 
the  customs  governing  community  ditches  are 
written  into  law.  Through  the  cooperation  of  the 
Agricultural  Stabilization  and  Conservation  Ser- 
vice, the  Soil  Conservation  Service,  the  Four  Cor- 
ners Regional  Commission,  and  local  ditch  or- 
ganizations, nearly  all  ditches  have  been  improved 
through  concrete  ditch  lining,  plastic  and  concrete 
pipelines  and  appurtenances  for  the  distribution  of 
water,  works  for  flood  protection  of  irrigation 
structures,  construction  of  diversion  dams,  ditch 
headings  and  sluiceways,  and  improvement  of  im- 
poundment dams.  In  addition  to  grants  and  loans 
to  community  ditches,  the  Interstate  Stream  Com- 
mission has  loaned  to  irrigation  and  conservation 
districts  about  $1.8  million  for  lining  ditches,  level- 
ing land,  and  undertaken  similar  conservation 
practices.  The  success  of  the  cooperative  irriga- 
tion systems  improvement  program  may  en- 
courage others  to  seek  acceptable  Federal-State- 
Local  programs  for  animal  waste  management. 
(See  also  W72-06490)  (Schmitt-Iowa  State) 
W72-06512 


THE  LAKE  MENDOTA  WATERSHED  PRO- 
JECT, 

Wisconsin  Univ.,  Madison. 
D.  G.  Last. 

In:  Animal  Waste  Management:  Proceedings  of 
National  Symposium  on  Animal  Waste  Manage- 
ment, September  28-30,  1971.  The  Airlie  House, 
Warrenton,  Virginia,  p  163-167,  1  ref. 

Descriptors:  'Farm  wastes,  'Administrative  agen- 
cies, 'Waste  storage.  Government  supports.  Pol- 
lution abatement. 

Identifiers:  'Agricultural  Stabilization  and  Con- 
servation Service,  Soil  Conservation  Service, 
Rural  Environmental  Assistance  Program,  Lake 
Mendota. 

In  1966,  the  Lake  Mendota  Problems  Committee 
prepared  a  report  entitled,  'Report  on  the  Nutrient 
Sources  of  Lake  Mendota.'  Evidence  was 
presented  showing  30%  of  the  phosphorus  which 
entered  the  lake  stemmed  from  runoff  from 
agricultural  land  on  which  manure  had  been 
spread.  Potential  for  this  type  of  runoff  was  par- 
ticularly high  during  the  winter  when  snow  cover 
or  frost  made  the  soil  impermeable.  It  was  decided 
lake  improvement  could  be  accomplished  by 
recommending  methods  for  handling  animal 
wastes  that  decrease  water  pollution.  Through  the 
cooperation  of  the  Agricultural  Stabilization  and 
Conservation  Service,  the  Soil  Conservation  Ser- 
vice, and  the  University  of  Wisconsin  Extension 
office,  storage  strhetures  were  built  on  a  cost- 
sharing  basis  for  those  livestock  facilities  needing 
them.  Despite  the  voluntary  basis  for  this  project, 
it  is  felt  the  Rural  Environmental  Assistant  Pro- 
gram's stated  goal:  'To  improve  the  quality  of  life 
for  all  people  by  preventing  or  abating  environ- 
mental pollution;  providing  the  maximum  public 
benefit;  and  conserving  the  land  and  related  natu- 
ral resources,'  has  been  accomplished.  (See  also 
W72-06490)  (Schmitt-Iowa  State) 
W72-06513 


THE  ROLE  OF  EXTENSION  IN  POLLUTION 
ABATEMENT  IN  VIRGINIA, 

Virginia     Polytechnic     Inst,     and     State     Univ., 
Blacksburg.  Cooperative  Extension  Service. 
R.  L.  Wesley. 

In:  Animal  Waste  Management:  Proceedings  of 
National  Symposium  on  Animal  Waste  Manage- 
ment, September  28-30,  1971,  The  Airlie  House, 
Warrenton,  Virginia,  p  169-171. 

Descriptors:  'Farm  wastes,  'Poultry,  'Adminis- 
trative agencies.  Lagoons,  Anaerobic  digestion, 
Waste  treatment,  Water  reuse,  'Virginia. 
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Cooperative  Extension  Service  at  Virginia 
Polytechnic  Institute  and  State  University  is  quite 
heavily  involved  in  assisting  the  poultry  industry 
in  Virginia  with  pollution  abatement.  Areas  of 
assistance  with  top  priority  include  the  design, 
construction,  and  operation  of  waste  disposal 
systems  for  poultry  processing  and  rendering 
plants,  and  conduction  of  on-campus  short  cour- 
ses at  VPI  and  SU  on  pollution  abatement.  Poultry 
processing  waste  is  a  suitable  substrate  for  biologi- 
cal degradation  by  both  aerobic  and  anaerobic  bac- 
teria. The  effluent  from  processing  plants  contains 
the  proper  bacterial  flora  so  that  when  subjected 
to  adequate  liquid-solid  separation  procedures, 
80%  to  95%  BOD  removal  can  be  achieved  with 
the  use  of  a  series  of  oxidation  ponds  or  lagoons.  A 
grease  and  grit  trap,  an  anaerobic  digester,  an 
aerobic  polishing  lagoon,  and/or  a  mechanical 
aerator  are  the  necessary  ingredients  for  reliable 
disposal.  If  human  sewage  is  also  involved,  final 
effluent  chlorination  is  sometimes  required.  Tem- 
perature and  depth  of  the  lagoon  are  two  critical 
factors  for  effective  decomposition.  At  10,  20,  and 
30  degrees  Centigrade,  32,  89,  and  96  percent  of 
the  solids  have  been  removed.  Predominant  bac- 
teria that  will  appear  in  a  lagoon  are  temperature 
dependent  as  evidenced  by  the  various  colors 
produced  as  the  temperature  changes  occur.  Addi- 
tional processes  will  need  to  be  added  to  the  design 
in  order  for  the  treated  effluent  to  be  recycled. 
(See  also  W72-06490)  (Schmitt-Iowa  State) 
W72-06514 


COMMUNICATION  IS  THE  KEY  TO  SUCCESS- 
FUL ACTION, 

E.  W.  McMunn. 

In:  Animal  Waste  Management.  Proceedings  of 
National  Symposium  on  Animal  Waste  Manage- 
ment, September  28-30,  1971,  The  Airlie  House, 
Warrenton,  Virginia,  p  173-176. 

Descriptors:  *Farm  wastes,  "Communication, 
"Technology,  Waste  disposal,  Pollution  abate- 
ment, Political  aspects.  Education. 

Developing  new  technology  is  important:  but 
knowledge  is  of  little  value  until  it  is  put  to  use. 
And  it  will  never  be  used  unless  it  reaches  the 
minds  of  those  who  need  to  know.  We  spend  rela- 
tively little  time  studying  how  to  communicate  in 
an  effective  manner.  Non-farm  people  are  increas- 
ingly calling  the  tune  where  our  vital  interests  are 
concerned,  due  to  population  shifts.  These  people 
no  longer  understand  agriculture  and  many 
couldn't  care  less.  Our  job  is  to  build  understand- 
ing with  non-farm  people.  Since  the  whole  store  of 
knowledge  is  incomprehensible,  we  must  choose  a 
few  basic  ideas  and  concentrate  on  these. 
Questions  we  must  decide  include,  (1)  What, 
really,  is  the  message  we  wish  to  tell.  (2)  Why  do 
we  want  to  tell  it.  (3)  Who  do  we  want  to  reach.  (4) 
Who  should  do  the  telling.  (5)  What  -vehicles' 
must  be  employed  to  transport  our  message. 
Something  similar  to  a  task  force  needs  to  make 
these  decisions  where  people  with  a  common  in- 
terest unite  to  tell  a  story.  This  task  force  must 
represent  a  wide  range  of  interests,  be  aware  of 
human  nature  in  planning  communication  strategy, 
plan  communications  programs  on  the  basis  of 
meaning  to  the  people  we're  trying  to  reach,  have 
a  relevant  message  and  then  deliver  it  in  terms  the 
audience  will  understand.  Certainly,  the  most  im- 
portant single  element  must  be  a  communications 
plan.  (See  also  W72-06490)  (Schmitt-Iowa  State) 
W72-065 1 5 


REPORTS  AND  RECOMMENDATIONS  OF 
WORKING  GROUPS. 

In:  Animal  Waste  Management:  Proceedings  ot 
National  Symposium  on  Animal  Waste  Manage- 
ment, September  28-30.  1971,  The  Airlie  House. 
Warrenton,  Virginia,  p  179-185. 

Descriptors:  "Farm  wastes,  "Administrative  agen- 
cies, "Government  supports.  Economic  feasibili- 
ty, Pollution  abatement. 
Identifiers:  Extension  Service. 


Six  different  subject  categories  were  discussed  by 
various  working  groups  of  the  National  Symposi- 
um on  Animal  Waste  Management.  Recommenda- 
tions have  been  made  for  each  subject  category 
and  are  as  follows:  (1)  Information  Programs  -  A 
national  agricultural-related  pollution  problem  in- 
ventory should  be  funded  and  carried  out  through 
existing  agencies;  create  a  national  data  inventory 
bank  on  waste  management  research;  establish  a 
task   force   to  develop   a  system   for   providing 
animal  waste  management  information  to  farmers 
and  to  the  public.  (2)  Education  and  Training  Pro- 
gram -  The  Extension  Service  should  receive  addi- 
tional  resources   and   be   more   concerned   with 
public     affairs;     formal     education     should     be 
emphasized   both   in   the   private   sector   and   in 
government  agencies.  (3)  Technical  Assistance  - 
An  advisory  committee  with  some  legal  status 
should     be     established     to    advise     legislators; 
livestock  and  poultry  producers  should  form  a 
common  group  to  represent  their  interests.   (4) 
Financial  Assistance  -  Tax  credits  should  be  al- 
lowed for  pollution  abatement  measures;  reloca- 
tion assistance  should  be  available;  cost-share  pro- 
grams   should   be   expanded.    (5)    Research   and 
Development  -  On-farm  field  research  should  be 
increased  and  supported  financially.  (6)  Legisla- 
tion and  Regulation  -  Flexibility  should  be  main- 
tained; An  ad  hoc  animal  waste  coordinating  com- 
mittee should  be  appointed  in  each  state  to  im- 
prove cooperation  among  all  groups  and  develop 
weU-defined  goals.  (See  also  W72-06490)  (Schmitt- 
Iowa  State) 
W72-06516 


TOXIC  EFFECTS  OF  TRACE  ORGANICS 
FISH, 

Esso    Research   and   Engineering   Co.,    Flort 

Park,  N.J. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-06535 


ANIMAL  WASTES. 

National    Industrial    Pollution   Control    Com 

Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-06550 

06.  WATER  RESOURCES 
PLANNING 


6A.  Techniques  of  Planning 


TREATISE  ON  URBAN  WATER  SYSTEMS. 

For  primary  bibliographic  entry  see  Field  06B. 
W72-06102 

EXPERIMENTAL  OPTIMIZATION  OF  S 
AERATION  WASTE  TREATMENT  SYSTEM 
Kansas  Water  Resources  Research  Inst  ,  Mai 

tan. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-06289 


RECOMMENDATIONS  OF  NATIONAL  MILK 
PRODUCERS  FEDERATION. 

In:  Animal  Waste  Management:  Proceedings  of 
National  Symposium  on  Animal  Waste  Manage- 
ment, September  28-30,  1971,  The  Airlie  House. 
Warrenton,  Virginia,  p  187-188. 

Descriptors:  "Farm  wastes.  "Administrative  agen- 
cies, "Government  supports.  Pollution  abatement. 
Waste  disposal,  "Milk,  "Dairy  industry. 
Identifiers:  "Rural  Environmental  Assistance  Pro- 
gram. 

The  regulation  of  individual  livestock  operations 
should  be  based  on  individual  adherence  to  re- 
gional waste  management  guidelines.  Regional 
guidelines  should  serve  as  national  standards  to  be 
enforced  at  the  state  level  through  an  appropriate 
state  certification  program.  The  development  of 
regional  guidelines  should  be  predicated  on  the 
principle  that  an  overall  conservation  plan  is  es- 
sential for  the  individual  farm  or  ranch  enterprise 
embarking  on  a  pollution  prevention  program.  It  is 
essential  that  animal  waste  management  guidelines 
become  a  part  of  a  systematic  approach  to  develop 
an  overall  conservation  plan  because  of  the  inter- 
relationship of  waste  utilization,  recycUng,  or 
disposal,  with  overall  farm  operations,  available 
soils  and  appropriate  vegetation.  Each  waste 
management  system  must  be  tailored  to  the  needs 
of  individual  owners  or  operators  within  the  capa- 
bility of  soils  and  plant  cover  at  the  site.  A  contract 
arrangement  between  USDA  and  individuals  is 
most  effective  in  assisting  farmers  to  comply  with 
regional  guidelines.  An  additional  $200  million  per 
year  over  current  REAP  funding  should  be  ap- 
propriated for  expenses  of  a  program  of  research, 
financial  and  technical  assistance  to  agricultural 
waste  and  pollution  producing  enterprises.  (See 
also  W72-06490)  (Schmitt-Iowa  State) 
W72-06517 

CHEMISTRY  OF  NITROGEN  AND 

PHOSPHORUS  IN  WATER. 

American  Water  Works  Association,  New  York. 

Water  Quality  Div.:  and  American  Water  Works 

Association,  New  York.  Committee  on  Nutrients 

in  Water. 

For  primary'  bibliographic  entry  see  Field  05C. 

W72-06532 


IRRIGATION  PLANNING,  3.  THE  BEST  ! 
OF  IRRIGATION  AREA  FOR  A  RESERVOH 

Montana     State     Univ.,     Bozeman.     Dept 
Economics  and  Agricultural  Economics. 
For  primary  bibliographic  entry  see  Field  03F. 
W72-06306 


BAYESIAN  DECISION  THEORY  APPLIEI 
DESIGN  IN  HYDROLOGY, 

Arizona  Univ.,  Tucson.   Dept.  of  Systems 

gineering. 

D.  Davis,  C.  Kisiel,  and  L.  Duckstein. 

Water  Resources  Research,  Vol.  8,  No.  1,  p3 

February,  1972.  1  fig.  3  tab,  15  ref. 

Descriptors:  "Hydrology,  "Design,  "Dec 
making,  "Risks,  "Systems  analysis.  Flood  pi 
Flood  protection.  Flood  damage.  Computers 
gineering,  Arizona. 

Identifiers:  "Rillito  Creek  (Tucson.  Ariz),  1 
sian  Theory. 

Bayesian  decision  analysis  is  a  form  of  sy: 
analysis  for  choosing  and  evaluating  design 
natives  for  a  project,  consideration  being  gn 
the  effect  of  uncertain  parameters  on  the 
formance  of  the  project.  The  three  essenti 
gredients  are:  alternatives,  performance  cri 
and  uncertainty  in  the  parameters  affectin 
project.  The  use  of  Bayesian  decision  the< 
hydrologic  design  problems  was  demonstrate 
method  was  illustrated  by  a  case  study  of  a  1 
plain  in  Tucson.  Arizona.  Computer  solution 
vided  a  basis  for  judging  the  costs  of  overdes 
the  face  of  uncertainty  in  the  parameters  < 
flood  frequency  model,  and  for  determinii 
worth  of  hydrologic  data.  The  analysis  lool 
the  decision  situation  from  the  standpoint  i 
engineer:  how  can  one  best  decide  about  I 
system  behavior  in  the  face  of  limited 
(Campbell-Cornell) 
W72-06307 


FLOOD        CONTROL        DEVELOPED 
OPERATED  WITH  SIMULATION. 

Los  Angeles  County  Flood  Control  District. 

Management  Systems  Div. 

For  primary  bibliographic  entry  see  Field  031 

W72-06308 
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[ASS     TRANSFER     IN     CAPILLARIES     AND 
OROUS  MEDIA, 

yracuse  Univ.  Research  Inst.,  N.Y. 

or  primary  bibliographic  entry  see  Field  03A. 

^72-06378 


VSTEM  OPTIMIZATION  AND  THE  ROLE  OF 
OVERNMENT  IN  MANAGING  WATER 
UALITY  AND  QUANTITY, 

exas  A  and  M  Univ.,  College  Station.  Dept.  of  In- 

js trial  Engineering. 

or  primary  bibliographic  entry  see  Field  05G. 

'72-06436 


HE         STOCHASTIC         APPROACH         TO 
'ATERSHED  MODELING, 

gricultural  Research  Service,  Chickasha,  Okla. 

juthern     Great     Plains     Watershed     Research 

enter. 

ar  primary  bibliographic  entry  see  Field  02A. 

'72-06452 


JTERSECTORAL    ECONOMIC-ENVIRONME- 
TAL  ANALYSIS, 

ritish    Columbia    Univ.,    Vancouver.    Dept.    of 

conomics;   and   British   Columbia   Univ.,   Van- 

niver.    School    of    Community    and    Regional 

anning. 

.C.Davis. 

jcio-Economic  Planning  Sciences,  Vol.  5,  No.  5, 

475-481,  1971.  1  tab,6ref. 

escriptors:     "Economics,     'Environmental    ef- 
cts,  "Input-output  analysis,  Waste  treatment, 
lentifiers:  'Insectoral-economic  model,  Intersec- 
ral    analysis.    Waste    generation,    Feedbacks, 
inkages. 

ne  approach  to  conceptualizing  and  understand- 
g  the  interactions  between  the  economy  and  the 
ivironment  is  the  use  of  input-output  analysis, 
asically,  there  have  been  three  extensions  of  the 
eontief  model  for  the  purpose  of  analyzing  the 
:onomy's  impact  upon  the  environment.  The  first 
id  simplest  approach  involves  only  the  addition 
"waste-generation  coefficients  to  the  basic  Leon- 
ef  model.  Under  this  approach  it  is  possible  to 
:rive  waste-load  multipliers  which  will  yield  the 
vels  of  waste  generated  by  all  sectors  as  a  result 
f  an  economic  stimulus  to  any  one  of  the  sectors, 
second  method  of  analysis  introduces  treatment 
:livities  into  the  input-output  model.  It  utilizes  a 
atrix  of  waste  treatment  coefficients  to  reveal 
le  input  requirements  of  the  various  treatment 
:ctors  from  the  customary  economic  sectors, 
his  approach  extends  the  input-output  model  into 
le  analysis  of  the  creation  and  elimination  of 
astes.  A  third  approach,  formulated  by  Isard,  at- 
mpts  to  link  the  economic  system  to  the  natural 
ivironment.  This  model  is  designed  to  explore 
le  impact  and  feed-back  linkages  existing 
Jtween  the  economic  and  environmental  systems 
y  tracing  these  linkages  through  the  interactive 
■ocesses  occurring  within  the  systems.  (Settle- 
'isconsin) 
'72-06578 

B.  Evaluation  Process 


COLOGICAL  CONSIDERATIONS, 

orth  Carolina  State  Univ.,  Raleigh. 

or  primary  bibliographic  entry  see  Field  02L. 

'72-05928 


LTERNATIVE     FUTURES     AND     DISTRIBU- 
IONAL  PLANNING, 

'ueens  Coll.,  Flushing,  N.Y. 

I  K  Tabb. 

nurnal  of  the  American  Institute  of  Planners,  Vol. 

8,  No.  1 ,  p  25-32 ,  January  1 972.  45  ref . 

'escriptors:         *City        planning,         'Planning, 
Methodology,      'Model     studies.      Economics, 


Resource  allocation,  Political  constraints,  Political 
aspects,  Priorities,  Cost-benefit  analysis. 
Identifiers:   'Alternative  futures,   'Distributional 
planning,  'Comprehensive  planning,  Urban  macro 
models,  Program  diffusion  effects. 

Contributions  to  the  debate  on  urban  planning 
methodology  are  made  in  three  areas.  Urban 
macro  models  are  evaluated;  by  their  very  nature 
they  cannot  provide  planners  with  answers  to  im- 
portant classes  of  questions.  Comprehensive 
planning  employing  a  macro-economic  approach 
seems  blocked  at  the  conceptual  level  by  weak- 
nesses in  its  basic  assumption  (that  competition  is 
a  useful  guide  to  urban  activity  allocation),  and  by 
political  constraints  on  planners  attempting  to 
revise  urban  government  priorities.  The  expansion 
of  concern  in  urban  planning  to  encompass  all  con- 
temporary problem  areas  is  reviewed.  The  ten- 
dency to  'make  everything  endogeneous'  is  best 
constrained  through  the  use  of  an  'alternative  fu- 
tures' methodology.  To  avoid  overly  conjectural 
abstract  planning,  distributional  cost-benefit  stu- 
dies which  stress  program  diffusion  effects  and 
estimate  needed  compensatory  side  payments 
should  be  used  more  extensively  in  conjunction 
with  such  'alternative  futures'  planning.  (Davis- 
Chicago) 
W72-05929 


THE  SOCIAL  IMPLICATIONS  OF  RE- 
SDDENTIAL  ENVHtONMENTS, 

North   Carolina   State   Univ.,   Raleigh.   Dept.   of 

Architecture. 

H.  Sanoff. 

Journal  of  Environmental  Studies,  Vol.  2,  p  13-19, 

1971.  1  fig,  37  ref. 

Descriptors:  'City  planning,  'Planning,  'Model 
studies,  'Social  aspects,  Environment,  Attitudes, 
Psychological  aspects,  Social  values,  Social  par- 
ticipation, Forecasting. 

Identifiers:  'Man-environment  relationships,  'Re- 
sidential environments. 

Research  strategies  used  in  the  man-environment 
context  are  discussed,  with  a  suggested  model  for 
conceptualizing  this  complex  set  of  relationships. 
Comparative  case  studies  are  necessary,  it  is  ar- 
gued, to  understand  attitudinal  and  behavioral 
responses  to  correspondingly  different  environ- 
ments. The  salient  social  variables  are  hypothes- 
ized as  being  casual  neighboring,  social  participa- 
tion, leisure,  family  solidarity,  privacy  and  mobili- 
ty. Test  environments  could  be  compared  by  their 
spatial  organization,  functional  focal  points, 
casual  contact  centers  and  visual  attributes,  as 
well  as  associations  between  the  social  and  en- 
vironmental variables.  This  interactive  network  of 
man-environment  responses  can  provide  useful 
measures  of  residential  satisfaction  as  well  as  pre- 
dict consequences  of  planned  residential  environ- 
ments. (Davis-Chicago) 
W72-05930 


POLLUTION    CONTROL    AND    ABATEMENT 
WITHIN  THE  PLANNING  PROCESS, 

National  Capital  Commission,  Ottawa  (Ontario). 
For  primary  bibliographic  entry  see  Field  05G. 
W72-05931 


THE  QUALITY  OF  MAN'S  ENVIRONMENT, 

Calgary  Univ.  (Alberta). 

For  primary  bibliographic  entry  see  Field  05G. 

W72-05932 


OUR    NATION'S     WATER:     ITS     POLLUTION 
CONTROL  AND  MANAGEMENT, 

Johns  Hopkins  Univ.,  Baltimore,  Md.  Dept.  of  En- 
vironmental Health. 

For  primary  bibliographic  entry  see  Field  05G. 
W72-05933 


EDUCATIONAL  ASPECTS  OF  ENVIRONMEN- 
TAL ISSUES, 

Wisconsin  Univ.,  Green  Bay. 

E.  W.  Weidner. 

International  Journal  of  Environmental  Studies, 

Vol.  2,  p  301-308,  1972.  5  ref. 

Descriptors:  'Education,  'Environment,  'Train- 
ing, 'Research  and  development,  'Social  aspects, 
Manpower,  Institutions,  Governments. 
Identifiers:  'Environmental  education. 

Global  problems  of  the  environment  have  human 
as  well  as  technical  dimensions.  Solution  of  these 
problems  will  require  substantial  commitment  by 
higher  education.  Colleges  and  universities  will  be 
called  upon  to  produce  graduates  with  new  skills- 
all  the  way  from  skills  of  awareness  and  commit- 
ment to  job  related  skills  of  a  general  and  special- 
ized nature.  The  role  of  higher  education  in  provid- 
ing education  and  training  in  such  new  skills  has 
many  dimensions:  structure,  methods,  theory, 
scope,  and  institutional  form.  In  addition,  there 
are  important  implications  for  governments  and 
opportunities  for  international  cooperation  in  this 
new  area.  Industrial  and  developing  nations  alike 
need  to  heed  the  warning  signs  of  an  ever-deteri- 
orating environment  and  provide  education  which 
will  facilitate  the  development  of  a  world  citizenry 
equipped  to  negate  the  faulty  decisions  of  the  past 
while  providing  for  a  better  future.  (Davis- 
Chicago) 
W72-05937 


THE  SELF-SERVICE  GROUP  IN  THE  URBAN 
ECONOMY, 

Baruch  Coll.,  New  York. 

M.  B.  Ballabon. 

Journal  of  the  American  Institute  of  Planners,  Vol. 

38,  No.  1 ,  p  33-42,  January  1972.  32  ref. 

Descriptors:  'Economics,  'City  planning,  'Ur- 
banization, Public  benefits,  Public  utilities,  Cite 
planning.  Priorities,  Education,  Recreation, 
Transportation. 

Identifiers:  'Self-service  groups,  'Urban  econo- 
my, Public  services,  Alternatives,  Goals. 

Large  segments  of  the  population  select  and  sup- 
port private  alternatives  to  many  public  facilities 
and  services,  and  do  so  for  many  reasons.  Self-ser- 
vice groups  are  particularly  evident  in  education, 
recreation,  and  urban  transportation.  The 
preference  for  nonpublic  alternatives  is  particu- 
larly strong  in  education,  where  it  occasions  sub- 
stantial personal  expenditures  and  helps  determine 
important  neighborhood  characteristics.  Further- 
more, differences  perceived  in  the  quality  of  local 
public  and  nonpublic  schools  increase  the  burdens 
of  the  self-service  groups.  Traditionally  drawn 
from  upper  and  middle  income  classes,  self-ser- 
vice groups  are  emerging  among  the  poor  and 
under-privileged,  partially  supported  by  public 
funds.  Penalized  by  uncertainty  as  to  future  urban 
developments,  self-service  groups  will  find  their 
interests  best  served  by  active  local  planning  agen- 
cies and  specific  planning  commitments.  (Davis- 
Chicago) 
W72-05938 


ENVIRONMENT    AND   SOCIETY    IN    TRANSI- 
TION. 

The  New  York  Academy  of  Sciences. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-05939 


A    PHYSICIST    LOOKS    AT    GEOGRAPHICAL 
AND  ENVIRONMENTAL  PROBLEMS, 

New  York  Univ.,  Bronx.  Dept.  of  Physics. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-05940 


SOCIAL  IMPLICATIONS  OF  THE  COMPUTER, 

Thomas  J.  Watson  Research  Center,  Yorktown 
Heights,  N.Y. 
H.  H.  Goldstine. 
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In:  'Environment  and  Society  in  Transition',  An- 
nals of  the  New  York  Academy  of  Sciences,  Vol. 
184,  June  1971.  p  201-205. 

Descriptors:  'Computers ,  "Social  aspects.  Coor- 
dination, Universities,  Governments,  Application 
methods,  Planning. 

Identifiers:  'Computer  use,  •Information  control, 
•Societal  problems,  Social  engineering  discipline, 
Integration,  Humanities,  Professions,  Business. 

The  invention  of  the  modern  electronic  computer 
has  permitted  man  to  control  information.  The  en- 
largement of  the  role  of  the  computer  to  include 
use  of  it  in  the  humanities,  professions,  and  busi- 
ness has  raised  questions  of  potentialities  and 
further  use.  The  computer,  like  all  of  man's  ar- 
tifacts, remains  a  passive  device  until  man  puts  it 
to  work.  If  used  properly,  it  will  create  great 
changes  in  the  society  and  assist  man  in  solving  his 
societal  problems.  The  main  problem  of  computer 
use  is  the  mobilization  of  the  public  and  the 
government  to  seek  solutions  to  problems  in  a 
clear-cut  fashion.  Such  mobilization  will  demand, 
most  probably,  the  creation  of  a  type  of  social  en- 
gineering discipline  in  the  universities.  This  will  be 
coupled  with  a  high-level  governmental  agency 
dedicated  solely  to  application  of  the  results  of  this 
discipline  to  the  country's  social  problems  on  a 
broad  basis.  Such  a  solution  is  not  easily  achieva- 
ble, but  its  achievement  is  essential  to  all.  The  in- 
tegration of  the  computer's  potentialities  into 
society  demands  the  cooperation  of  the  universi- 
ties and  the  government.  (See  W72-05939) 
(Strachan-Chicago) 
W72-05943 


POLICY  SCIENCES:  DEVELOPMENTS  AND 
IMPLICATIONS, 

RAND  Corp.,  Santa  Monica,  Calif. 
Y.  Dror. 

In:  'Environment  and  Society  in  Transition',  An- 
nals of  the  New  York  Academy  of  Sciences,  Vol. 
184,  June  1971.  p  418-431,  27  ref. 


•Planning,       'Decision      making, 
"Environment,  Social  aspects,  In- 


Descriptors: 

•Technology, 

stitutions. 

Identifiers:    •Policy    sciences,    'Policy    making, 

•Scientific     knowledge,     Metacontrol,     Human 

capacities. 

Scientific  knowledge  is  divided  into  three  main 
levels:  knowledge  relevant  to  the  control  of  the  en- 
vironment, knowledge  relevant  to  the  control  of 
society  and  individuals,  and  knowledge  concern- 
ing the  control  of  the  controls  themselves,  i.e., 
metacontrol.  A  main  problem  facing  humanity  is: 
while  human  capacities  to  shape  the  environment, 
society,  and  human  beings  are  rapidly  increasing, 
policy  making  capabilities  to  use  those  capacities 
remain  the  same.  Policy  sciences  holds  forth  the 
hope  of  improving  the  most  backward  of  all  human 
institutions  and  habits  -  policy  making  and  deci- 
sion making.  It  constitutes  a  major  attempt  to  as- 
sert and  achieve  a  central  role  for  rationality  and 
intellectualism  in  human  affairs  and  to  increase  the 
capacity  of  humanity  to  direct  its  future.  Steps  are 
being  taken  to  build  up  the  policy  sciences,  and 
this  effort  represents  a  critical  challenge  faced  by 
science.  Problems  present  themselves  in  the  intrin- 
sic difficulties  of  the  subject,  the  need  for  a 
revolution  in  scientific  paradigms,  and  in  the  radi- 
cal implications  of  the  subject.  Policy  sciences 
needs  strong  support  and  personal  commitment 
from  the  scientific  community.  (See  W72-05939) 
(Strachan-Chicago) 
W72-05946 


ECONOMIC  AND  SOCIAL  STRATEGIES:  EX- 
PANSION OF  SCIENTIFIC  KNOWLEDGE, 

Consiglio  Nazionale  delle  Ricerche,  Rome  (Italy). 
V.  Caglioti. 

In:  'Environment  and  Society  in  Transition',  An- 
nals of  the  New  York  Academy  of  Sciences,  Vol. 
184,  June  1971.  p  432-439. 


Descriptors:  'Economics,  'Social  aspects, 
'Planning,  'Decision  making,  'Technology,  'Ex- 
pansion, Structures,  Dynamics. 
Identifiers:  'Scientific  knowledge,  'Strategies, 
•Policy  making,  Criteria,  Particularistic, 
Framework,  Directions. 

The  prospects  for  mankind  largely  depend  on  the 
expansion  of  scientific  knowledge  and  of  its 
technological  application.  At  this  point  in  history, 
it  is  necessary  to  examine  what  men  must  do  so 
that  scientific  and  technological  expansion  will 
operate  for  the  progress  of  humanity,  i.e.,  to  con- 
sider what  men  must  not  do  with  scientific 
knowledge,  the  limits  that  this  knowledge  can  pro- 
vide, and  the  criteria  for  its  major  developments  in 
the  most  human  sense.  The  orientation  of  scien- 
tific and  technological  expansion  will  not  be  able 
to  remain  permanently  particularistic  in  a  world 
that  is  rapidly  becoming  smaller  and  more  in- 
tegrated. Particular  interests  will  have  to  give  way 
to  more  general  interests.  Conversely,  occur- 
rences of  interests  and  particularistic  criteria 
which  actually  limit,  condition,  and  direct  the  ex- 
pansion of  scientific  and  technological  knowledge, 
must  be  reduced.  The  world  is  proceeding  a  course 
towards  the  interdependence  of  all  men,  and  the 
exigencies  of  human  solidarity  will  tend  to  become 
dominant.  Science  does  not  give  knowledge  or  in- 
struments to  its  scientists  to  decide  what  is  ap- 
propriate for  humanity  in  general;  or  to  determine 
what  decisions  and  behavior  science  they  will 
choose  for  its  destiny.  Structures  and  intrinsic 
dynamics  of  the  expansion  of  scientific  and 
technological  knowledge,  expansion  of  scientific 
and  technological  knowledge  within  the 
framework  of  various  countries,  diffusion  of  and 
directions  for  scientific  and  technological 
knowledge,  and  general  criteria  for  scientific  and 
technological  expansion  are  discussed.  (See  W72- 
05939)  (Strachan-Chicago) 
W72-05947 


THE  TIMETABLE  PROJECT, 

State  Univ.  of  New  York,  Binghamton.  Center  for 
Integrative  Studies. 
J.  McHale. 

In:  'Environment  and  Society  in  Transition',  An- 
nals of  the  New  York  Academy  of  Sciences,  Vol. 
184,  June  1971.  p  440-449,  1  fig,9ref. 

Descriptors:  'Planning,  'Long-term  planning, 
'Future  planning  (Projected),  Evaluation,  Assess- 
ments, Facilities,  Priorities,  Appraisals.  Systems 
analysis.  Resource  allocation.  Resource  develop- 
ment. Decision  making. 

Identifiers:  'Timetable  project,  * 'Crisis-point  ran- 
ge', 'Comprehensive  planning,  'Implementation, 
'Implications,  'Global  problems.  Problem  solu- 
tion, Goals,  Options.  Alternatives,  Scale. 

Initiation  of  a  series  of  authoritative  and  com- 
prehensive reviews  of  major  problem  areas  and 
their  interdependent  aspects,  together  with  a  sober 
evaluation  of  the  resources,  facilities,  and  priori- 
ties, that  set  the  time  and  scale  of  their  possible 
solutions  within  the  existing  and  projected  stale  of 
our  knowledge,  is  needed.  These  reviews  and 
evaluations  would  produce  a  long-range  predictive 
model  of  'crisis-points  range'.  The  Timetable  pro- 
ject would  combine:  (1)  realistic  appraisal  of  the 
current  global  status  of  given  problems,  (2)  syste- 
matic analysis  of  their  causally  connected  interac- 
tions and  relationships,  (3)  projection  of  the  esti- 
mated crisis  points  of  key  world  problems,  (4)  as- 
sessment of  the  human  and  physical  resources  and 
the  development  and  potential  capabilities  availa- 
ble for  the  solution  of  problems  in  the  various  time 
ranges  and  scales  of  magnitude,  and  (5)  identifica- 
tion of  value  and  goal  priorities,  options,  and  alter- 
natives within  the  various  areas  considered  above, 
and  of  their  local  and  transnational  implications. 
This  overall  study  should  be  grounded  within  a 
framework  of  the  actual  distributions,  allocations, 
and  flows  of  the  physical  world  resource  base;  and 
of  the  developed  knowledge  and  technological 
capabilities  available  for  any  preferred  implemen- 
tation of  solution  directions.  The  priorities,  goals 


and  options  available  in  any  time  period  would  b 
determined  and  projected  so  as  to  allow  for  ar 
ticipation  of  the  consequences  and  implications  c 
problem  solution  actions  in  relatively  long-ten 
planning.  (See  W72-05939)  (Strachan-Chicago) 
W72-05948 


FOR 


MANAGINI 


METHODOLOGY 
RESOURCES, 

Alamo  Area  Council  of  Governments,  San  Ai 

tonio,  Tex. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-05987 


TREATISE  ON  URBAN  WATER  SYSTEMS. 

Colorado  State  University,  Fort  Collins,  M.  L.  A 
bertson,  L.  S.  Tucker  and  D.  C.  Taylor,  editor 
July  1971.  836 p,  8  ref. 

Descriptors:  'Water  management  (Applied),  *U 

banization,    'Systems   analysis,    'Cities,    'Wati 

resources  development,  Storm  runoff,  Plannin; 

Water   quality.    Political    aspects,    Mathematic 

models,  Legal  aspects.  Optimization,  Data  colle 

tions. 

Identifiers:  'Urban  hydrology. 

This  assemblage  of  lectures,  supplemented  wi 
case  studies,  discusses  the  concepts  of  systen 
analysis  and  optimization  in  the  urban  water  cycl 
Sections  I  and  II  are  designed  to  develop  an  u 
derstanding  of  how  the  many  parts  of  the  urbi 
water  system  interact  and  fit  together.  Tl 
systems  approach  and  the  role  of  models 
discussed  in  Section  III.  A  discussion  of  deU 
ministic  and  stochastic  models  is  included  in  Se 
lion  VI.  Newly  developed  computer  programs  f 
forecasting  urban  water  demands  are  presented 
Section  IV.  A  water  resources  management  gar 
that  demonstrates  how  and  where  water  resourc 
are  allocated  is  described  in  Section  V.  Two  wid 
ly  used  tools  in  systems  analysis,  linear  ai 
dynamic  programming,  are  discussed  in  Sectii 
VII.  In  Section  VIII,  the  needs  for  various  types 
urban  water  data  are  presented.  Suggestions  a 
given  as  to  how  these  needs  can  be  met.  Nonline 
programming  and  sensitivity  analysis  are  i 
troduced  in  Section  X.  Sensitivity  analysis  is  us 
in  studying  the  effects  of  changes  in  sysU 
parameters  and  inputs  as  measured  by  changes 
results.  The  environmental  and  humanistic  facU 
that  affect  the  decision  making  processes  are  cc 
sidered  in  Section  XI.  The  future  trends  of  o 
water  demands,  possibilities  for  optimizing  t 
urban  water  resource,  and  a  recent  innovation 
pressure  sewer  systems  are  included  in  Secti 
XII.  (Knapp-USGS) 
W72-06102 


AUTHORIZATION  OF  FEDERAL  WATER  PR 
JECTS, 

National  Water  Commission,  Arlington,  Va. 

N.Ely. 

Available  from  the  National  Technical  Infoni 

tion  Service  as  PB-206  096,  S6.75  in  paper  cq 

$0.95  in  microfiche.  NWC  Legal  Study  12  and  1 

port  L-72-027,  November  1971 ,  220  p,  525  ref. 

Descriptors:  'Water  law,  'Cost  allocation.  'Cc 

benefit   analysis,    'Project   planning.    Budgeti 

Direct     costs.     Indirect     costs,     Appropriatii 

Planning,  Financing. 

Identifiers:    'Administrative    law,    'Governnr 

policies.     'Public     administration.     Incremei 

costs. 

This  legal  study  report  identifies  the  major  Fe<k 
agencies  involved  in  construction  of  ws 
resource  projects  and  examines  the  process 
which  projects  come  into  being  from  initial  c 
ception.  through  planning  and  review,  to  constr 
tion.  including  the  role  of  the  Office  of  Mana 
ment  and  Budget  and  procedures  used  by  C 
gress  in  authorizing  water  resource  projo 
Review  procedures  of  the  Fish  and  Wildlife  J 
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:e  and  Bureau  of  Outdoor  Recreation  are 
scussed.  Also  the  procedures  of  the  primary 
encies  administering  grant  and  loan  programs 
r  water  resource  development  are  examined, 
le  individual  planning  problems  faced  by  the  two 
»jor  construction  agencies,  the  Corps  of  En- 
leers  and  the  Bureau  of  Reclamation  are 
alyzed.  Changes  in  the  planning  process  sug- 
sted  by  the  Water  Resources  Council  are 
icussed  and  problems  common  to  Federal  water 
sources  development  are  analyzed.  Among  the 
sort's  recommendations  is  one  for  a  proceeding 
be  developed  to  provide  a  'day  in  court'  early  in 
:  authorization  process  for  potential  opponents 
a  project.  (Greer-NWC) 
72-061 1 1 


iSESSING  SOCIAL  CONSEQUENCES  OF 
ATER  DEFICIENCIES, 

irps  of  Engineers,  Davis,  Calif.  Hydrologic  En- 
leering  Center. 
.  K.  Johnson. 

urnal  of  the  Irrigation  and  Drainage  Division, 
nerican  Society  of  Civil  Engineers,  Vol.  97,  No. 
4,  p  547-557,  December  1971.  2  fig,  1  tab,  7  ref ,  1 
pend. 

:scriptors:  *Water  requirements,  "Water  supply, 
.ssessments.  Social  impact,  Environmental  ef- 
:ts.  Methodology,  Planning. 

sing  concern  in  our  society  over  the  social  and 
vironmental  consequences  of  technology  has 
I  to  a  call  from  many  quarters  for  an  assessment 
these  impacts.  Consequently,  an  assessment 
:thodology  is  proposed,  with  special  attention 
id  to  the  problem  of  assessing  social  con- 
quences  of  water  deficiencies.  Initially  it  is 
cessary  for  the  planner  to  identify  those  poten- 
1  causes  and  effects  which  could  occur  from 
iter  deficiencies.  Following  identification  it  is 
sirable  to  describe  the  various  characteristics 
sociated  with  potential  causes  of  and  effects 
>m  water  deficiencies.  Such  description  helps 
rrow  the  range  of  assessment.  The  actual  assess- 
:nt  may  be  made  using  any  of  several  ap- 
oaches.  A  study  of  documented  historical  cases 
»y  give  the  planner  a  better  understanding  of  the 
cial  phenomena  likely  to  be  affected.  Scientific 
inciples  and  theories  may  be  useful  assessment 
ols.  Projections  are  useful  for  planning  for  fu- 
re  conditions,  and  probability  theory  may  be 
eful  in  allowing  for  uncertainty.  Simulation 
jdels  can  help  evaluate  alternative  development 
ans.  Assessments  may  also  be  guided  by  recogni- 
>n  and  consideration  of  laws,  customs,  and  in- 
tutions  which  exist  in  our  society.  Finally,  ex- 
rt  opinion  may  help,  particularly  in  connection 
th  large  complex  water  systems.  (Settle- Wiscon- 
i) 
72-06115 


:ONOMIC     GROWTH     AND     ECOLOGY--A 
OLOGIST'S  VIEW, 

ashington  Univ.,  St.  Louis,  Mo.  Center  for  the 

ology  of  Natural  Systems. 

)r  primary  bibliographic  entry  see  Field  05G. 

72-06117 


ETROPOLITAN       SUCCESSIVE       USE       OF 
ATER, 

ilorado  Univ.,  Boulder.  Dept.  of  Civil  Engineer- 

g;  and  Denver  Dept.  of  Water,  Colo. 

>r  primary  bibliographic  entry  see  Field  05D. 

72-06118 


KOPOSED  NEW  PROCEDURES  FOR 
VALUATING  WATER  AND  LAND 

ESOURCES:  SOME  COMMENTS  FROM  AN 
CADEMIC  VIEWPOINT. 

niversity  Council  on  Water  Resources. 

eeting  held  at  University  of  Washington,  Seat- 
s,  February  16  and  17,  1971.  Washington  Water 
esources  Center,  Pullman,  1971.  15  p,  1  tab,  6 
:f. 


Descriptors:  "Cost-benefit  analysis,  "Intangible 
benefits,  Water  users,  Land  use.  Planning,  Mea- 
surement. 

Identifiers:  "Water  Resources  Council,  "Account- 
ing. 

The  Water  Resources  Council  has  recognized  the 
need  for  a  new  cost-benefit  accounting  system. 
They  have  proposed  that  benefits  and  costs  be 
summarized  in  the  following  four  accounts:  (1) 
National  Economic  Development,  (2)  Environ- 
mental Quality,  (3)  Social  Well-Being,  and  (4)  Re- 
gional Development.  This  accounting  system  is 
based  on  the  assumption  that  the  central  objec- 
tives of  water  and  land-use  policy  are  to  enhance 
national  economic  development,  environmental 
quality,  social  well-being,  and  regional  economic 
development.  This  proposed  system  fails  to  meet 
two  basic  requirements:  (1)  the  accounts  generally 
fail  to  show  clearly  the  relation  between  action  and 
objective,  and  (2)  the  accounts  do  not  allow  the 
worth  of  the  overall  project  to  be  judged,  and  after 
considering  all  the  objectives  and  corresponding 
accounts.  As  an  alternative  to  the  Council's 
proposed  system,  a  unified  account  that  displays 
various  project  effects  in  a  single  tableau  is  sug- 
gested. In  devising  this  alternative,  the  following 
goals  were  sought:  (1)  show  all  project  effects;  (2) 
distinguish  between  output  and  the  distribution  of 
that  output  among  regions  and  categories  of  peo- 
ple; and  (3)  introduce  the  accounting  discipline  of 
sums  and  balances  and  eliminate  duplicate  listings. 
(Settle- Wisconsin) 
W72-06121 


ECONOMIC  EVALUATION  OF  ZONING  AL- 
TERNATIVES IN  THE  MANAGEMENT  OF 
ESTUARINE  RESOURCES  IN  SOUTH 
CAROLINA, 

Clemson  Univ.,  S.C.  Water  Resources  Research 
Inst. 

J.  C.  Hite,  J.  M.  Stepp,  W.  W.  Hall,  E.  A.  Laurent, 
and  W.  J.  Steele. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-207  937,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Report  No.  25,  February  1972. 
76  p,  18  fig,  9  tab,  26  ref,  append.  OWRR  B-012- 
SC  (6). 

Descriptors:  "Coasts,  "Economic  impact.  Input- 
output  analysis.  Linear  programming.  Community 
development,  Environmental  effects,  "South 
Carolina,  "Estuarine  environment,  "Land  use, 
Zoning,  "Water  management  (Applied),  Water 
quality. 

Identifiers:  Industrial  residuals,  "Zoning  alterna- 
tives. 

The  historical  significance  of  estuarine  resources 
in  the  South  Carolina  economy  was  examined. 
Current  land-use  activities  in  the  estuarine  areas  of 
South  Carolina  were  mapped  and  alternative 
delineations  of  planning  areas  for  managing 
estuarine  resources  evaluated.  Detailed  study  of 
the  economic  and  environmental  impacts  of 
several  different  types  of  economic  development 
was  made  in  the  Charleston  and  Beaufort  areas 
using  a  modified  input-output  model  and  linear 
programming  techniques.  The  study  shows  that 
new  types  of  economic  activity  must  be  found  for 
the  South  Carolina  coastal  zone  if  per  capita  in- 
come in  the  area  is  to  approach  the  national 
average.  Failure  to  achieve  a  broader  economic 
base  in  the  estuarine  areas  of  South  Carolina  will 
place  great  stress  on  the  funding  of  local  public 
services,  particularly  public  schools.  Under  exist- 
ing technology,  such  economic  development  will 
create  additional  pollution  problems  in  the  South 
Carolina  coastal  zone.  A  zoning  system,  coupled 
with  permits  for  particular  industries,  is  recom- 
mended as  the  best  plan  for  achieving  the  needed 
economic  growth  with  a  minimum  of  environmen- 
tal damage. 
W72-06290 


A  DYNAMIC  DECISION  MODEL  EVALUATING 
ALTERNATIVE  POLICIES  FOR  LONG  RUN 
WATER  ALLOCATION, 

New    Mexico    Univ.,     Albuquerque.     Dept.    of 

Economics. 

D.  Mishaeli. 

PhD  Thesis,  1971,  246  p,  35  fig,  17  tab,  64  ref,  11 

append.  OWRR  NMEX  (DB-019-NMEX  (1)  and 

B-026-NMEXU)- 

Descriptors:  "Dynamic  programming,  "Water  allo- 
cation (Policy),  Economics,  Agriculture,  New 
Mexico,  Optimization,  Water  Demand,  Resource 
allocation.  Model  studies,  "Decision-making. 
Identifiers:  "Dynamic  decision  model,  "Varia- 
tional programming,  "Optimal  public  policy,  Long 
run  water  allocation,  Temporal  water  allocation, 
Public  policies,  Multi-goal  objective  function, 
Economic  signals,  Shadow  prices. 

The  purpose  was  to  construct  a  long  run  decision 
model  for  water  allocation  in  agriculture  and 
develop  evaluation  methods  for  alternative  public 
policies  regarding  temporal  water  allocation.  A 
dynamic  programming  model  with  multi-goal  ob- 
jective function  determined  for  each  region  by  a 
static  model  was  used.  Decision  rules  and  varia- 
tional programming  were  developed  as  a  basis  for 
the  model.  Economic  signals  needed  for  public 
policies  were  obtained  by  comparing  the  trajecto- 
ries generated  by  the  mono-decision  and  poly- 
decision  models.  These  consisted  of  optimal  farm- 
ing and  income  plans,  temporal  shadow  prices  and 
value  of  the  resources,  and  the  pumping  cost  for 
each  period.  Optimal  public  policy  used  economic 
signals ,  obtained  from  the  decision  model  to  inter- 
nalize the  externalities  for  each  water  user  in  the 
region,  to  yield  an  ideal  policy.  Public  strategies 
explored  were  annual,  perennial,  and  cumulative 
quotas  and  tax  strategy.  The  optimal  policy  was 
based  on  the  minimization  of  deviations  from  the 
ideal  policy.  The  tax  strategy  was  closer  to  the 
ideal  strategy  where  managerial  differences  were 
relatively  low  and  the  quota  strategy  was  preferred 
where  they  were  high.  Of  the  three  quota  strate- 
gies, the  cumulative  quota  strategy  was  best,  the 
annual  quota  second,  and  the  perennial  quota 
third.  (Creel-New  Mexico) 
W72-06297 


AN  ECONOMIC  LAND  CLASSIFICATION  OF 
THE  IRRIGATED  CROPLAND  IN  THE  LOWER 
RIO  GRANDE  BASIN,  NEW  MEXICO, 

New  Mexico  State  Univ.,  University  Park.  Dept. 
of  Agricultural  Economics. 
B.  J.  Creel. 

MS  Thesis,  1971,  137  p,  7  fig,  31  tab,  35  ref,  3  ap- 
pend. OWRR  B-016-NMEX  (3)B-019-NMEX  (3) 
and  B-026-NMEX  (3). 

Descriptors:  "Land  classification,  "Irrigated  land, 
"New  Mexico,  "Economic  prediction,  "Land  ap- 
praisals, Water  quality,  Cultivated  lands,  Ground- 
water, Water  rights,  Surface  water,  Agriculture, 
Soil  types,  Farm  units,  Land  resources,  Resource 
allocation,  Irrigation,  River  basin  development, 
Economics,  Water  resources,  Salinity,  Ground- 
water basins. 

Identifiers:  "Economic  land  classification,  "Rio 
Grande  basin  (NMEX),  Income  expectancy  ap- 
praisal, Economic  indicators,  Limitations,  Soil 
productivity,  Water  quantity,  Soil  groups, 
Groundwater  quality,  Net  return,  Cropping  pat- 
terns, Enterprize  budgets,  Groundwater  pumpage. 
Cropped  acres,  Farmsteads,  Irrigation  water 
diversion. 

The  lower  Rio  Grande  Basin,  New  Mexico,  was 
studied  to  furnish  information  concerning  the  geo- 
graphic location  of  irrigated  cropland  with  soil  and 
water  problems  affecting  income  expectancies. 
The  Cornell  system  and  the  system  used  in  the 
Pecos  River  Basin,  New  Mexico  were  used  as  a 
basis  to  delineate  those  areas  having  slight, 
moderate,  or  severe  limitations  with  respect  to  soil 
and  water  quality  and/or  quantity  and  other 
economic  indicators.  Information  on  the  soils  and 
water,  results  of  previous  farm  management  stu- 
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dies,  and  an  extensive  field  survey,  were  com- 
bined to  construct  economic  classification  maps  of 
the  basin.  Differences  in  areas  were  reflected  on 
maps  by  use  of  a  shading  scheme.  Lands  with 
slight  limitations  were  referred  to  as  Economic 
Class  I  and  were  shaded  darkest,  those  with 
moderate  limitations  or  Economic  Class  II  were 
shaded  medium,  and  those  with  severe  limitations 
in  Economic  Class  III  were  shaded  light.  Results 
indicated  that  about  8  percent  of  the  irrigated 
cropland  of  the  Lower  Rio  Grande  Basin  had  only 
slight  limitations,  about  53  percent  had  moderate 
limitations,  and  about  36  percent  was  severely 
limited  with  respect  to  income  expectancies.  The 
remaining  3  percent  of  the  irrigated  cropland  was 
not  classified. 
W72-06298 


PROGRESS  TOWARD  A  DECISION-MAKING 
MODEL  FOR  PUBLIC  MANAGEMENT  OF 
FRESH-WATER  WETLANDS, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Forestry 

and  Wildlife  Management. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-06309 


DELAWARE  RIVER  BASIN  MODELING, 

Division  of  Reactor  Standards  (AEC),  Washing- 
ton, DC. 

For  primary  bibliographic  entry  see  Field  02E. 
W72-06310 


AN    ECONOMIC    MODEL    OF    FLOODPLAIN 
LAND  USE  AND  LAND  USE  POLICY, 

Brown      Univ.,      Providence,      R.I.      Dept.      of 

Economics. 

For  primary  bibliographic  entry  see  Field  06F. 

W72-06311 


COMPUTERIZED  COST  ESTIMATES  AS  AN 
AID  TO  TUNNEL  ROUTE  PLANNING, 

Harza  Engineering  Co. ,  Chicago,  111. 
F.  T.  Wheby. 

Bulletin  of  Association  of  Engineering  Geology, 
Vol  8,  No  2,  p  165-181,  1971.  3  fig,  12  tab,  3  ref,  ap- 
pend. 

Descriptors:  Tunnel  design,  'Cost  analysis, 
'Computer  programs,  *Tunnels,  'Estimated 
costs,  'Planning,  Costs,  Cost  comparisons,  Tun- 
neling, Design  tools.  Engineering  geology,  Geolog- 
ic evaluation. 

Identifiers:  'Computer  applications.  Site  selec- 
tions, Cohart  (Computer  program).  Computer- 
aided  design.  Computer  printouts.  Selection, 
Preliminary  investigations. 

A  computer  program  called  COHART  has  been 
developed  to  calculate  quickly,  inexpensively,  and 
accurately  the  cost  of  tunnel-shaft  systems.  Appli- 
cations for  the  program  include:  (1)  choosing  the 
least  expensive  tunnel  route,  (2)  determining 
whether  to  drive  2  small  tunnels  or  one  large  tun- 
nel, and  (3)  deciding  the  most  appropriate  tunnel 
shape.  The  user  feeds  the  computer  information 
on  the  site  characteristics,  design  requirements 
and  construction  methods.  The  computer  prints 
out:  (1)  a  recapitulation  of  the  input  data,  (2)  infor- 
mation used  in  the  cost  calculations,  and  (3)  cost 
information.  COHART  is  considered  unique 
because  the  design  of  supports,  lining,  and  other 
tunnel  features  is  performed  internally.  Construc- 
tion equipment,  appropriate  work  methods,  and 
quantities  of  labor  and  materials  are  also  selected 
by  COHART.  An  example  of  a  tunnel  route  selec- 
tion between  New  York  City  and  Philadelphia  is 
presented.  Tunnel  project  costs  computed  by 
COHART  deviate  from  actual  low  bids  by  slightly 
less  than  the  actual  competitive  bids.  (USBR) 
W72-06390 


SHORE  MANAGEMENT  GUIDELINES. 

Center  for  the  Environment  and  Man,  Inc.,  Hart- 
ford, Conn. 
For  primary  bibliographic  entry  see  Field  04A. 


W72-06444 


FORECASTING  WATER  DEMANDS, 

National  Water  Commission,  Arlington,  Va. 
For  primary  bibliographic  entry  see  Field  06D. 
W72-06489 


FACTORS  AFFECTING  VISITATION  TO  LAKE 
MARTIN  OUTDOOR  RECREATION  SITES, 

Auburn     Univ.,     Ala.     Dept.     of     Agricultural 

Economics  and  Rural  Sociology. 

E.  W.  McCoy,  and  J.  R.  Box. 

Agricultural    Experiment    Station,    Circular    184, 

February,  1971.  22  p,  5  fig,  3  tab,  4  ref,  1  append. 

Descriptors:    'Recreation   facilities,    'Recreation 

demand,  •  Water    resources,     Camping,     Lakes, 

Alabama. 

Identifiers:  'Water-based  recreation. 

Water-based  recreation  sites  in  east-central 
Alabama  were  studied  in  order  to  determine  which 
factors  affect  visitation.  The  study  was  based  on 
the  hypothesis  that  a  family  considered  four  fac- 
tors in  choosing  a  site  to  visit:  (1)  the  time  availa- 
ble for  the  visit,  (2)  distance,  (3)  costs,  and  (4)  the 
anticipated  utility  derived  from  visiting  each  site. 
Interviews  of  56  parties  of  noncampers  indicated 
that  the  average  noncamper  traveled  1  hour  and  10 
minutes  to  reach  the  site,  lived  within  30  miles  of 
the  site,  and  spent  almost  seven  hours  at  the  site. 
Swimming,  picnicking,  and  water  skiing  were  the 
activities  preferred  by  noncampers.  Interviews 
with  112  camping  parties  indicated  that  the 
average  camper  traveled  3  hours  and  29  minutes  to 
reach  the  site,  lived  120  miles  away,  and  spent  six 
and  one  half  days  at  the  site.  Study  results  sug- 
gested that  (1)  to  extend  the  range  of  visitation, 
overnight  facilities  must  be  available;  (2)  a  variety 
of  facilities  must  be  available  since  visitors  desire 
to  engage  in  many  activities  during  each  trip;  and 
(3)  a  membership  basis  for  financing  park  opera- 
tions requires  a  large  surrounding  population  as  a 
source  for  members.  (Settle-Wisconsin) 
W72-06577 


6C.  Cost  Allocation,  Cost  Sharing, 
Pricing/Repayment 


AN  ECONOMIC  ANALYSIS  OF  POULTRY 
PROCESSING  WASTEWATER  IN  DELAWARE 
AND  APPROPRIATE  MUNICIPAL  SEWER 
TAXATION, 

Delaware  Univ..  Newark.  Dept.  of  Agricultural 

and  Food  Economics. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-05926 


THE  ECONOMICS  OF  POLLUTION, 

Chicago  Univ.,  El.  Graduate  School  of  Business. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-05934 


AUTHORIZATION  OF  FEDERAL  WATER  PRO- 
JECTS, 

National  Water  Commission,  Arlington,  Va. 
For  primary  bibliographic  entry  see  Field  06B. 
W72-061 1 1 


COST  DEPLETION  ALLOWANCES  FOR  Dt- 
RIGATION  WATER, 

Oklahoma     State     Univ.,     Stillwater.     Dept.    of 

Agricultural  Economics. 

M.  Boehlje. 

Oklahoma  Current  Farm  Economics,  Vol.  44,  No. 

3,p  10-19,  October  1971.  3  tab,  17  ref. 

Descriptors:  'Groundwater.  'Withdrawal, 
'Taxes,  Legal  aspects.  Irrigation,  Oklahoma,  Tex- 
as. 

Identifiers:  'Cost  depletion  allowances,  'Ogallala 
Formation. 


Farmers  using  underground  water  from  the  Ogal- 
lala formation  of  the  Southern  High  Plains  can  ob- 
tain cost  depletion  allowances  if  they  prove  thai 
their  water  resource  is  being  exhausted  at  ■< 
specific  rate.  Such  depletion  allowances  an 
specifically  limited  to  farmers  in  the  Southen 
High  Plains  of  Texas  and  New  Mexico.  Recen 
studies  suggest,  however,  that  the  same  peculia) 
conditions  that  exist  in  the  Plains  also  exist  in  th< 
Oklahoma  and  Northern  Texas  Panhandles.  Thi 
same  geological  formation  is  involved,  the  Ogal 
lala  formation;  the  geological  properties  of  thi 
Central  and  Southern  Ogallala  are  quite  similar 
and  the  hydrology  of  the  two  reservoirs  is  al« 
quite  similar.  Thus,  there  appears  to  be  substantia 
evidence  that  the  water  table  is  declining  in  the* 
Panhandles  and  that  underground  water  is  an  ex 
haustible  resource  for  which  depletion  deduction 
should  be  granted.  Estimates  indicate  that  tin 
federal  tax  savings  that  could  be  obtained  by  tak 
ing  depletion  allowances  may  vary  from  $18  t< 
$5,619  annually.  However,  before  depletioi 
deductions  can  be  taken  in  Oklahoma,  changes  ii 
the  Federal  Income  Tax  law  and  the  Oklahom 
Statutes  on  groundwater  are  required.  (Settle 
Wisconsin) 
W72-06114 


COSTS  AND  RETURNS  OF  COMMERCIA1 
CATFISH  PRODUCTION  IN  ALABAMA, 

J.  L.  Adrian,  and  E.  W.  McCoy. 

Alabama  Agricultural  Experiment  Station  Bulleti 

421 ,  September,  1971.  23  p.  2  fig,  6  tab,  3  ref,  1  ap 

pend. 

Descriptors:  'Catfishes,  'Commercial  fishinf 
•Costs,  'Profit,  Ponds,  Return  to  scale,  Data  col 
lections,  Alabama. 

Commercial  catfish  operations  in  Alabama  wei 
studied  in  order  to  (1)  estimate  the  dollar  value  c 
inputs,  costs,  and  returns  for  commercial  catfis 
production,  and  (2)  determine  the  optimum  siz 
for  such  operations.  Data  were  collected  by  into 
viewing  county  extension  agents  and  commercii 
catfish  producers  in  seventeen  counties.  Estimate 
indicated  that  average  total  cost  per  acre  used  i 
catfish  production  was  $377.00,  or  $.306  on  a  p< 
pound  basis.  Actual  per  pound  total  costs  range 
from  $.11  to  $.65,  including  a  charge  for  land  an 
labor.  Feed  and  fingerling  outlays  comprised  65f 
of  total  costs  and  81%  of  total  variable  cost 
Average  gross  receipts  per  acre  were  $508.39,  in 
plying  an  average  price  of  $.414  per  poum 
Average  net  return  to  land,  labor,  and  manage 
ment  was  $.137  per  pound.  Average  return  to  n 
vestment  was  18%.  The  average  returns  to  lan< 
labor,  and  management  per  acre  increased  as  ti 
size  of  the  enterprise  increased.  Net  return  to  lani 
labor,  and  management  was  $148.69,  $155.79.  an 
$234.92  for  small,  middle-sized,  and  large  open 
lions,  respectively.  Return  to  investment  was  lb 
21.7,  and  42.5  per  cent  for  the  small,  middle-sizei 
and  large  producers,  respectively.  ( Settle- Wiscoi 
sin) 
W72-06119 


PROPOSED        NEW        PROCEDURES        FO 
EVALUATING  WATER  AND  LAN 

RESOURCES:   SOME   COMMENTS   FROM  A 
ACADEMIC  VIEWPOINT. 

University  Council  on  Water  Resources. 
For  primary  bibliographic  entry  see  Field  06B. 
W72-06121 


POLLUTION   CONTROL   THROUGH    SOCM 
COST  CONVERSION, 

Virginia     Polytechnic     Inst,     and     State     Unn 
Blacksburg;  and  Ohio  State  Univ.,  Columbus. 
For  primary  bibliographic  entry  see  Field  05G. 

W72-06122 


POLLUTION  CONTROL:  WHY  NOT  COST  A! 
LOCATION, 

Drake  Univ.,  Des  Moines,  Iowa.  School  of  Law. 
For  primary  bibliographic  entry  see  Field  05G. 
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2-06212 

RECASTING  WATER  DEMANDS, 

ional  Water  Commission,  Arlington,  Va. 
primary  bibliographic  entry  see  Field  06D. 
2-06489 

3VIDING  TECHNICAL  AND  FINANCIAL 
JISTANCE  TO  FARMERS  FOR  ANIMAL 
,STE  DISPOSAL  SYSTEMS, 

m  Credit  Administration,  Washington,  D.C. 
primary  bibliographic  entry  see  Field  05G. 
2-06509 

>.  Water  Demand 


BLIC     RIGHTS     IN     NAVIGABLE     STATE 
LTERS-SOME  STATUTORY  APPROACHES, 

:higan   State   Univ.,   East   Lansing.   Dept.   of 

>ource  Development. 

: primary  bibliographic  entry  see  Field  06E. 

2-06093 


RECASTING  WATER  DEMANDS, 

tional  Water  Commission,  Arlington,  Va. 
ssell  G.  Thompson,  M.  Leon  Hyatt,  James  W. 
Farland,  and  H.  Peyton  Young, 
ailable  from  the  National  Technical  Informa- 
n  Service  as  PB-206  491,  $3.00  in  paper  copy, 
95  in  microfiche.  National  Water  Commission 
ion  no.  F-72-030,  November  1971 ,  337  p. 

scriptors:      'Forecasting,      'Water     demand, 

'ater  supply,  *Water  resources,  *Water  utiliza- 

n,  Irrigation,  Wastes,  Electric  power  produc- 

n,  Industrial  water,  Agriculture,  Water  conser- 

tion,     Weather     modification,     Mathematical 

)dels. 

:ntifiers:  'Alternative  futures. 

ie  purpose  is  to  show  the  effects  of  policy  and 
:hnology  on  the  demand  for  water.  Models  are 
scribed  which  enable  forecasts  to  be  made  of 
iter  demands  for  agriculture,  steam-electric 
wer  generation,  petroleum  refining,  and  re- 
lential  use.  Through  use  of  a  model  developed 
Wollman  and  Bonem  alternative  forecasts  of 
lative  levels  of  withdrawals  and  losses  of  water 
agriculture,  mining,  manufacturing,  power  plant 
oling  and  municipal  purposes,  as  well  as  use  of 
iter  for  waste  disposal,  are  presented  for  the 
ars  1980,  2000,  and  2020.  Emphasis  is  on  ra- 
male  and  methodology  of  forecasting  demands 
r  water  and  on  the  directions  of  possible  trends, 
ther  than  on  absolute  numerical  values.  The  re- 
in shows  how  forecasts  vary  according  to  the 
rections  that  may  be  taken  by  policy,  technolo- 
',  population,  the  economy,  and  other  basic  vari- 
ces. The  different  possible  directions  are  termed 
lternative  futures.'  The  future  water  situation 
ill  depend  on  options  and  policies  chosen— rather 
an  being  a  projection  of  the  situation  today. 
JWC) 
'72-06489 


ACTORS  AFFECTING  VISITATION  TO  LAKE 
IARTIN  OUTDOOR  RECREATION  SITES, 

uburn     Univ.,     Ala.     Dept.     of     Agricultural 

conomics  and  Rural  Sociology. 

or  primary  bibliographic  entry  see  Field  06B. 

/72-06577 


E.  Water  Law  and  Institutions 


HE  SAN  FRANCISCO  BAY  EXPERIENCE, 

an  Francisco  Bay  Conservation  and  Develop- 
ment Commission,  Calif. 
ror  primary  bibliographic  entry  see  Field  02L. 
V72-05927 


ENVIRONMENT    AND    SOCIETY    IN   TRANSI- 
TION. 

The  New  York  Academy  of  Sciences. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-05939 


LEGAL  BASES  FOR  SECURING  THE  INTEGRI- 
TY OF  THE  EARTH-SPACE  ENVIRONMENT, 

Yale  Univ.,  New  Haven,  Conn.  School  of  Law. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-05945 


ENVIRONMENTAL  IMPROVEMENT  COMMIS- 
SION REVISED  STATUTES  OF  1964:  TITLE  38 
(AS  AMENDED). 

Environmental    Improvement    Commission,    Au- 
gusta, Maine.  State  House  Complex. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-05978 


B.C.    USES    RESEARCH,    LEGISLATION    AND 
REWARDS  TO  CURB  POLLUTION. 

For  primary  bibliographic  entry  see  Field  05G. 
W72-06038 


CORPS  OF  ENGINEERS-NEW  GUARDIANS  OF 
ECOLOGY, 

For  primary  bibliographic  entry  see  Field  05G. 
W72-06057 


CONDEMNATION  OF  RIPARIAN  RIGHTS,  A 
SPECIES  OF  TAKING  WITHOUT  TOUCHING, 

Washington  Univ.,  Seattle.  School  of  Law. 

W.  B.  Stoebuck. 

Louisiana  Law  Review,  Vol.  30,  p.  394-439,  1970. 

150ref. 

Descriptors:  'Riparian  rights,  'Condemnation, 
'Eminent  domain,  'Remedies,  'Compensation, 
Public  rights,  Legal  aspects,  Federal  government, 
State  governments,  Riparian  lands,  Regulation, 
Navigation,  Navigable  waters,  Navigable  rivers. 
Water  pollution,  Damages,  Judicial  decisions, 
Flooding,  Relative  rights. 

Identifiers:  'Navigation  servitude,  'Constitu- 
tionality. 

Whether  governmental  activity  affecting  riparian 
rights  constitutes  a  taking  of  property,  constitu- 
tionally requiring  compensation,  constitutes  the 
focal  point  of  this  article.  The  riparian  rights  of  a 
land  owner  include  a  limited  use  of  the  water,  ac- 
cess to  the  water,  accretion  and  reliction,  and, 
under  statutes  in  most  states,  a  preference  to 
purchase  adjacent  state  owned  submerged  land. 
Such  rights  are  recognized  intangible  and  capable 
of  being  condemned.  When  taken  by  the  govern- 
ment, however,  the  payment  of  just  compensation 
is  required.  Compensation  must  be  given  when  a 
riparian  is  deprived  of  his  right  of  access,  except 
when  the  taking  is  for  the  purpose  of  regulating 
navigation.  Pollution  also  requires  compensation, 
under  eminent  domain  or  public  nuisance  theories. 
Changes  in  water  flow  or  level,  as  well  as  restric- 
tions on  the  use  of  the  surface,  will  normally 
require  just  compensation.  The  navigable  ser- 
vitude doctrine,  in  relation  to  both  federal  and 
state  governments,  is  discussed.  If  not  abandoned, 
the  servitude  doctrine  should  at  least  be  limited. 
( Horwitz-Florida) 
W72-06058 


THE  PUBLIC  USE  OF  THE  BANKS  OF 
NAVIGABLE  RIVERS  IN  LOUISIANA, 

Louisiana  State  Univ.,  Baton  Rouge.  Law  School. 
A.  N.  Yiannopoulos. 

Louisiana  Law  Review,  Vol.  31,  No.  4,  p  563-585, 
June  1971.  140  ref. 

Descriptors:  'Louisiana,  'Banks,  'Navigable 
rivers,  'Public  rights,  Legal  aspects.  High  water 
mark,  Low  water  mark.  Riparian  land.  Riparian 
rights,  Rivers,  Land  tenure.  State  governments. 


Local    governments.    Judicial    decisions,    Ease- 
ments, Condemnation. 

Public  use  of  banks  of  navigable  rivers  is  a  ser- 
vitude on  land  in  the  public  interest.  The  servitude 
of  public  use  burdens  privately  and  publicly 
owned  banks.  For  the  servitude  to  exist,  the  body 
of  water  must  meet  two  requirements:  (1)  it  must 
be  a  river,  and  (2)  it  must  be  navigable.  Under 
Louisiana  law  a  river  is  a  body  of  water  through 
which  a  current  flows  with  such  capacity, 
velocity,  and  power  as  to  form  accretions.  Water 
is  navigable  if  it  is  capable  of  use  in  its  ordinary 
condition  as  a  highway  of  commerce  over  which 
trade  and  travel  are,  or  may  be,  conducted  in  their 
customary  modes.  The  area  subject  to  the  ser- 
vitude lies  between  the  average  high  and  low  water 
stages.  Public  rights  upon  navigable  river  banks 
are  regulated  by  statute  and  directly  concern  the 
powers  of  public  authorities  to  control  such  banks. 
The  riparian  owner's  rights,  in  effect,  are  residual 
and  subject  to  the  superior  claims  of  the  general 
public  and  public  authorities.  (Horwitz-Florida) 
W72-06059 


POLLUTION  PAYS, 

Congress,      Washington,      D.C;      and      House, 

Washington,  D.C. 

B.  S.  Rosenthal. 

Congressional  Record,  Vol.  117,  No.  151,  E  10714- 

15  (daily  ed.)  October  12,  1971.  2p. 

Descriptors:  'Environmental  effects,  'Water  pol- 
lution sources,  'Pollution  abatement,  'Industrial 
production,  'Industrial  wastes,  Industries,  Social 
aspects,  Federal  government,  Political  aspects, 
Legal  aspects,  Economics,  Natural  resources,  En- 
vironment, Economic  impact,  Taxes,  Assess- 
ments, Project  planning.  Public  rights,  Financing, 
Costs. 
Identifiers:  'Effluent  charges. 

Pollution  becomes  profitable  to  industry  through 
avoidance  of  proper  treatment  costs,  as  well  as 
through  greater  profit  margins  on  products.  Indus- 
trial pollution  results  from  developing  and  promot- 
ing high-profit  items  without  regard  to  their  pollut- 
ing tendencies  or  the  lesser  pollution  caused  by 
equally  effective  but  less  remunerative  product 
lines.  The  soap  industry  is  a  good  example.  The 
soap  industry  has  promoted  detergents  rather  than 
soaps;  thereby  raising  profits  from  31%  in  1947,  to 
54%  in  1967.  Detergents,  however,  pose  pollution 
problems  not  present  in  soaps.  In  his  book  "The 
Closing  Circle'  Dr.  Commoner  recognizes  such 
problems  and  suggests  solutions.  First,  we  should 
use  whatever  techniques  are  at  our  disposal,  in- 
cluding a  pollution  tax,  to  insure  that  the  costs  of 
pollution  enter  the  costs  of  production  and  that 
adequate  non-polluting  products  replace  polluting 
ones.  Second,  we  must  keep  constantly  appraised 
of  the  possibilities  of  pollution  by  requiring  an 
ecological  impact  inventory  for  each  productive 
activity.  Third,  new  technologies  for  sewage  treat- 
ment, recycling,  and  reclamation  must  be 
developed  to  deal  with  whatever  wastes  the 
system  must  generate.  (Horwitz-Florida) 
W72-06060 


THE  QUALITY  OF  THE  ENVIRONMENT, 

Congress,      Washington,      D.C;      and      Senate, 

Washington,  D.C. 

G.  McGovern. 

Congressional  Record,  Vol.  117,  No.  159,  S  16797- 

16798  (daily  ed.)  October  26,  1971.  2  p. 

Descriptors:  'Water  quality  control,  'Financing, 
'Treatment  facilities,  'Federal  government. 
Legislation,  Political  aspects,  Legal  aspects,  So- 
cial aspects.  Pollution  abatement.  Water  pollution 
control.  Water  pollution  sources,  Water  pollution 
effects,  Project  planning,  Waste  disposal,  Grants, 
Regulation. 

Water  pollution  has  reached  crisis  proportions  and 
must  be  dealt  with  on  a  crisis  basis.  Senator  Mc- 
Govern   endorses    the    plan    of    Representative 
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Abzug  as  described  in  her  article  'A  Bold  Program 
for  Clean  Water.'  The  House  Committee  on  Public 
Works  is  presently  considering  new  water  pollu- 
tion legislation,  including  a  strong  bill  proposed  by 
Representative  Abzug.  A  federal  commitment 
totaling  $5  billion  a  year  for  the  construction  of 
sewage  treatment  facilities  is  necessary.  These 
funds  would  not  only  be  used  to  build  new  facili- 
ties but  would  also  reimburse  local  and  state 
governments  which  have  previously  financed  the 
construction  of  such  plants.  A  system  of  user 
charges  would  provide  an  incentive  for  industries 
to  cut  pollution.  Nonpoint  pollution  is  a  major 
problem  which  must  be  controlled  by  stricter  regu- 
lation of  agricultural,  lumbering,  and  mining  prac- 
tices. Finally,  stronger  enforcement  penalties  and 
procedures  would  insure  compliance  with  pollu- 
tion control  laws.  These  proposals  include  increas- 
ing maximum  fines,  the  imposition  of  minimum 
fines,  stricter  criminal  sanctions,  and  allowing 
citizens  to  bring  direct  actions  against  polluters. 
(Horwitz-Florida) 
W72-06061 


PHOSPHATE  CONTROL  LEGISLATION, 

Congress,      Washington,      D.C.;      and      Senate, 

Washington,  D.C. 

R.  P.  Griffin. 

Congressional  Record,  Vol.  117,  No.  136,  S  14573- 

14575  (daily  ed.)  September  20,  1971 .  3  p. 

Descriptors:  'Detergents,  'Phosphates, 

'Eutrophication,  'Water  pollution  control.  Legal 
aspects,  Political  aspects,  Pollution  abatement, 
Water  pollution,  Water  pollution  sources.  Water 
pollution  effects,  Federal  government.  Legisla- 
tion, Nutrients,  Water  quality.  Phosphorus,  Regu- 
lation, Phosphorus  compounds. 

The  process  of  eutrophication  has  caused  severe 
damage  to  many  lakes  and  rivers,  especially  the 
Great  Lakes.  To  solve  this  problem,  pollution 
from  phosphorus  and  other  nutrients  must  be  con- 
trolled. Legislation  aimed  at  the  phosphorus  con- 
tent of  detergents  is  necessary.  Realizing  that 
phosphorus  comes  from  several  sources.  Senator 
Griffin  points  out  that  50%  of  the  phosphorus 
which  is  soluble  and  can  support  algae  growth 
comes  from  detergents.  Therefore,  a  reduction  in 
phosphorus  in  detergents  can  be  a  significant  step 
in  arresting  the  eutrophication  rate.  Griffin's  bill 
limits  the  phosphorus  content  of  detergents  to 
8.7%  and  requires  the  EPA  Administrator  to 
thoroughly  test  every  proposed  phosphate  sub- 
stitute for  possible  hazards  to  human  health.  The 
bill  provides  for  enforcement  by  the  Administrator 
and  enables  him  to  make  exceptions  for  areas 
where  eutrophication  is  not  a  significant  problem 
and  for  users  that  require  high  phosphate  deter- 
gents. Private  citizens  are  given  the  right  to  bring 
suit  in  federal  district  court  to  enforce  the 
proposed  legislation  if  the  government  does  not 
act  against  violators  within  30  days.  (Horwitz- 
Florida) 
W72-06062 


A  COMPREHENSIVE  WATER  QUALITY  PRO- 
GRAM FOR  THE  SEVENTIES, 

Congress,      Washington,      D.C;      and      House, 

Washington,  D.C. 

W.  H.  Harsha. 

Congressional  Record,  Vol.  117,  No.  136,  H  8586- 

8587  (daily  ed.)  September  20,  1971.  2  p. 

Descriptors:  'Water  pollution  control,  'Federal 
government,  'Treatment  facilities,  'Industrial 
wastes,  'Watershed  management.  Project 
planning,  Political  aspects,  Legislation,  Water  pol- 
lution, Legal  aspects.  Jurisdiction,  Government 
finance,  Grants,  Water  pollution  sources.  Water 
pollution  effects,  Water  quality,  Water  conserva- 
tion, Regulation,  Federal  jurisdiction.  Institutional 
constraints,  Pollution  abatement. 

In  recent  years  a  new  awareness  of  the  impact  of 
pollution  has  begun  to  permeate  the  Nation.  In- 
creasing affluence  and  advancing  technology  have 


finally  provided  the  means  to  cope  with  the  fallout 
produced  by  growth  and  progress.  Pollution  con- 
trol to  date,  however,  has  been  less  than  success- 
ful. Present  proposals  fall  short  of  the  responsibili- 
ty of  Congress  to  control  pollution.  To  remedy  this 
situation,  Representative  Harsha  has  proposed  a 
comprehensive  water  quality  program  that  will 
proceed  on  three  fronts.  First,  it  would  seek  to 
abate  municipal  pollution  by  requiring  the  funding 
and  construction  of  treatment  facilities  tailored  to 
the  needs  of  all  communities.  Second,  it  would  at- 
tack industrial  pollution  through  a  realistic  permit 
program,  incentives,  and  competitive  equalizers. 
Third,  it  would  accelerate  a  watershed  develop- 
ment program  designed  to  harness  total  water 
resources  by  minimizing  agricultural  runoff,  silt- 
ing, and  other  sources  of  pollution.  To  facilitate 
implementation,  a  single  agency  would  be  created 
to  fight  pollution.  It  would  receive  $4  billion  per 
year  and  have  jurisdiction  over  all  waters.  (Hor- 
witz-Florida) 
W72-06063 


GERBING       V.       I.T.T.       RAYONIER,       INC, 
(PRIVATE  CITIZEN'S  RIGHT  TO  BRING  QUI 
TAM  ACTION  UNDER  THE  REFUSE  ACT)- 
332  F.  Supp.  309-310(M.D.  Fla.  1971). 

Descriptors:  'Pollution  abatement,  'Waste 
disposal,  'Rivers  and  Harbors  Act,  'Navigable 
rivers,  'Adjudication  procedure,  Judicial  deci- 
sions. Rivers,  Federal  government.  Legislation, 
Legal  aspects.  Remedies,  Damages,  Water  pollu- 
tion control.  Public  rights.  Jurisdiction,  Navigable 
waters. 
Identifiers:  'Qui  tarn  action,  'Refuse  Act. 

Plaintiff  Florida  resident  sought  the  assessment  of 
fines  against  defendant  sulfite  manufacturer  for 
the  discharge  of  refuse  into  a  navigable  river.  De- 
fendant was  discharging  wastes  into  the  river 
without  a  permit,  in  violation  of  the  Refuse  Act. 
Plaintiff  had  asked  the  United  States  to  institute  an 
action,  but  the  government  refused.  Plaintiff  con- 
tended that  he  could  sue  both  for  himself  and  on 
behalf  of  the  United  States  through  a  qui  tarn  ac- 
tion. Defendant  claimed  that  the  Refuse  Act  pro- 
vided only  for  criminal  penalties,  unenforceable 
by  private  citizens.  Sanctions  for  violating  the  Act 
were  held,  by  the  United  States  district  court,  to 
be  clearly  criminal  in  nature  and,  therefore, 
beyond  the  scope  of  qui  tarn  actions.  Criminal 
statutes  can  neither  be  enforced  by  civil  action  nor 
by  private  parties.  The  government's  refusal  to 
bring  a  criminal  action  against  defendant  was  held 
to  be  within  the  discretion  of  the  United  States  at- 
torney. Plaintiff's  suit  was  dismissed.  (Horwitz- 
Florida) 
W72-06064 


INVENTORY  OF  FLORIDA  ENVIRONMENTAL 
LAW, 

Miami  Univ.,  Fla.  Law  School. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-06065 


O'BRIEN  V.  GALE  J.  APPLE,  INC,  (RESTRIC- 
TION OF  RIPARIAN  RIGHTS  BY  COVENANT 
IN  DEED). 

253  So.2d  717-719  (Ct.  App.  Fla.  1971). 

Descriptors:  'Florida,  'Riparian  rights, 
'Remedies,  'Docks,  'Contracts,  Land  tenure. 
Regulation,  Legal  aspects,  Judicial  decisions. 
Public  rights.  State  governments,  Damages,  Water 
rights,  Civil  law,  Riparian  land.  Construction, 
Relative  rights. 
Identifiers:  'Restrictive  covenants. 

Plaintiff  riparians  sought  an  injunction  to  force  de- 
fendant adjoining  riparian  owners  to  remove  a 
dock.  Plaintiffs  and  defendants  were  neighbors  in 
an  exclusive  waterfront  development  and  their 
property  was  subject  to  a  restrictive  covenant 
which  limited  riparian  uses.  Despite  the  restrictive 


covenant,  defendants  built  a  dock  over  plaintiff 
objections.  Plaintiffs  claimed  the  restrictive  cov 
nant  validly  barred  the  construction  of  the  doc 
Defendants  contended  that  riparian  rights  are  su 
ject  to  public  control  but  not  to  private  conti 
and,  therefore,  a  restrictive  covenant  could  n 
limit  riparian  rights.  The  Florida  Second  Distri 
Court  of  Appeal  held  individuals  may  not  enlar 
their  riparian  use  of  land  in  defiance  of  nil 
prescribed  by  the  state,  but  individuals  may  i 
voke  more  restrictive  rules  among  themselves, 
long  as  such  limitations  are  not  in  derogation  of  t 
public's  right  of  use.  Riparian  rights  may  I 
limited  by  restrictive  covenants  running  with  I 
land.  The  lower  court's  dismissal  of  plaintiffs'  i 
tion  was  reversed.  (Horwitz-Florida) 
W72-06066 


RIVER  CORP.  V.  REDPATH  (IMPOUNDMEr 
OF  SURFACE  WATERS  OVER  MIND* 
OPERATION). 

466  S.W.2d  140-146  (K.  C.  Ct.  App.  Mo.  1971) 
photo. 

Descriptors:  'Missouri,  'Mining,  *Dam  consul 
tion,  'Impounded  waters,  'Surface  waters,  La 
tenure,  Judicial  decisions.  Legal  aspects,  Stt 
governments.  Remedies,  Damages,  Mineral  indi 
try,  Damsites,  Impoundment,  Diversion,  Altei 
tion  of  flow,  Diversion  structures.  Relative  righ 
Shafts  (Excavations). 
Identifiers:  Injunctions  (Prohibitory). 

Plaintiff  owner  of  subsurface  mineral  rights  sou| 
an  injunction  to  stop  defendant  landowner  fr< 
interfering  with  plaintiff's  mining  operations 
the  diversion  of  surface  water.  Plaintiff's  mine 
rights  allowed  underground  mining  operations  a 
the  creation  of  surface  holes  for  mine  ventilatu 
A  collapse  occurred  under  a  portion  of  def« 
dant's  land.  Plaintiff  characterized  this  as  a  f< 
tuitous  air  shaft.  Defendant  characterized  it  a; 
cave-in.  Subsequently,  defendant  constructed 
earthen  dam  which  created  a  pond  adjacent  to  t 
airhole.  Surface  water  entered  the  air  shaft  and 
terfered  with  plaintiff's  mining  operations.  Def< 
dant  claimed  that  since  plaintiff  failed  to  prope: 
support  the  surface,  he  was  barred  from  compla 
ing  of  damages.  The  Kansas  City  Court  of  Appe 
held  that  willful  or  negligent  actions  of  a  subsi 
face  mineral  right  holder,  resulting  in  a  cave-in, 
not  bar  injunctive  relief  against  subsequent  wroi 
ful  acts  of  a  surface  owner  who  diverts  surfs 
water  into  the  hole  created  by  the  cave-in.  1 
lower  court's  injunction  against  the  defendant  w 
affirmed.  (Horwitz-Florida) 
W72-06067 


BRAZOS  ISLAND  HARBOR,  TEXAS,  NAVIG 
TION  (ENVIRONMENTAL  IMPACT  STA1 
MENT). 

Army  Engineer  District,  Galveston,  Tex. 

Available  from  the  National  Technical  Infora 
tion  Service  as  PB-199  025-F,  S3.00  in  paper  CO] 
$0.95  in  microfiche.  May  1971.  27  p. 

Descriptors:  'Jetties,  'Texas,  'Project  purpos 
'Navigation,  'Harbors,  'Environmental  effec 
United  States,  Tidal  waters,  Benthic  fauna.  Wa 
law,  Legal  aspects.  Federal  government,  Proj 
planning.  Federal  project  policy.  Water  resoun 
development.  Ships,  Rivers  and  Harbors  Act,  I 
toral  drift.  Economics,  Gulf  of  Mexico,  Aqus 
habitats.  Coasts,  Turbidity,  Dredging,  Naviga 
waters. 

Identifiers:  'Brazos  Island  Harbor  (Tex),  *1 
vironmental  impact  statement. 

The  completion  of  a  federal  project  for  Bra; 
Island  Harbor,  Texas,  which  would  provide  de 
draft  navigation  from  the  Gulf  of  Mexico  to 
Brownsville.  Texas  area,  is  described.  Remain 
work  includes  widening  of  the  channel .  deepen 
of  a  turning  basin,  and  extension  of  a  jetty  into 
Gulf.  A  detailed  description  of  the  environmei 
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citing  without  the  project  is  set  forth.  The  en- 
ironmenial  impact  of  the  project  includes:  (1)  lm- 
roved  water  circulation  in  the  upper  basins,  (2) 
:mporary  turbidity  from  hydraulic  pipeline 
redging,  (3)  improved  operating  efficiency  of 
irge  vessels  in  the  harbor,  and  (4)  improved  sport 
shing  from  the  jetty.  Unavoidable  adverse  ef- 
:cts  include  loss  of  45  acres  of  lowland,  displace- 
lent  of  benthic  organisms  in  the  construction 
rea,  and  disturbance  of  wildlife  in  spoil  areas. 
be  long-term  result  of  the  project  is  expected  to 
!  the  development  and  expansion  of  navigation- 
:pendent  activities,  with  resultant  economic 
ttefit  to  the  region.  The  only  alternative  would 
!  to  forego  remaining  improvements.  Comments 
I  federal  and  state  agencies  are  set  forth.  (John- 
m-Florida) 
72-06068 


DNNEAUT  HARBOR,  OHIO  (DRAFT  EN- 
[RONMENTAL  IMPACT  STATEMENT). 

rmy  Engineer  District,  Buffalo,  N.Y. 

mailable  from  the  National  Technical  Informa- 
>n  Service  as  PB-200  930-D,  $3.00  in  paper  copy, 
.95  in  microfiche.  May  1971 .  7  p,  1  map. 

;scriptors:  'Ohio,  "Breakwater,  "Dikes,  "En- 
ronmental  effects,  Federal  government,  Naviga- 
in.  Legislation,  Legal  aspects.  State  govern- 
snts.  Fishing,  Recreation,  Turbidity,  Dredging, 
iblic  benefits,  Boat-launching  ramps,  Boating, 
lannels,  Docks. 

entifiers:  "Conneaut  Harbor  (Ohio),  "Environ- 
:ntal  impact  statement. 

le  project  provides  for  expansion  of  existing 
vigation  facilities  to  provide  a  small-boat  moor- 
5  area,  within  the  limits  of  an  existing  break- 
iter  system.  Public  launching  ramps  and  im- 
oved  small  boat  berthing  areas  are  provided  for. 
Iditionally,  it  provides  for  federal  construction 
an  inner  dike  and  dredging  of  entrance  and  dock 
>nt  channels  to  provide  access  to  sheltered  areas 
well  as  recreational  fishing.  The  project  should 
ve  little  impact  upon  the  environment:  most  of 
:  adjoining  area  has  already  been  developed  for 
ep  draft  navigation.  There  are  no  significant  ad- 
rse  environmental  effects.  The  impact  of  con- 
uction  on  the  aquatic  ecosystem  would  consist 
temporary  turbidity.  No  change  in  physical  ap- 
arance  will  result.  The  project  will  not  have  any 
ting  impact  on  long-term  productivity.  A  list  of 
vernmental  agencies  and  environmental  groups 
which  the  draft  statement  has  been  sent  is  in- 
ided.  There  is  no  other  site  where  a  harbor  can 
constructed  as  economically.  To  do  nothing 
mid  result  in  an  annual  loss  of  $134,500  in 
iiefits.  (Shelnut-Florida) 
72-06069 


1ANNEL  MAINTENANCE  OF  THE  WHITE 
VER  BELOW  NEWPORT,  ARKANSAS 
HAFT  ENVIRONMENTAL   IMPACT  STATE- 

JNT). 

my  Engineer  District,  Memphis,  Tenn. 

ailable  from  the  National  Technical  Informa- 
ii  Service  as  PB-200  932-D,  $3.00  in  paper  copy, 
95  in  microfiche.  March  1971 . 6  p,  1  map. 

scriptors:  'Arkansas,  "Channel  improvement, 
redging,  "Environmental  effects.  Legislation, 
gal  aspects.  Monetary  benefits,  Shoals,  Naviga- 
».  Sand  bars.  Turbidity,  Channels,  Dikes,  Fish- 

ntifiers:  "White  River,  "Environmental  impact 
tement. 

e  project  provides  for  channel  maintenance  by 
dging,  snagging,  and  contraction  works,  from 
White  River's  mouth  for  a  distance  of  three 
idred  miles.  Its  economic  impact  would  be  sig- 
'cant,  as  the  project  provides  low  cost  water 
importation  for  the  marketing  of  agricultural 
'ducts.  Shoals  must  be  removed  by  hydraulic 
:d«ing  in  order  to  facilitate  commercial  naviga- 


tion. The  dredging  causes  limited  turbidity.  There 
are  no  apparent  permanent  adverse  environmental 
effects  due  to  dredging  and  spoil  disposal  methods 
presently  used.  The  only  adverse  effect  of  placing 
snags  in  piles  is  the  possibility  of  concentrating 
fish  and  predators  in  specific  locations.  One  alter- 
native to  the  project  is  to  build  an  extensive  dike 
system.  The  other  alternative  is  terminating  the 
project  with  all  commercial  benefits  and  invest- 
ments forfeited.  Present  methods  of  channel  main- 
tenance appear  to  be  the  most  economical  and 
practical  and  also  present  the  least  adverse  en- 
vironmental impact.  Comments  have  been 
requested  from  specified  agencies.  (Shelnut- 
Florida) 
W72-06O70 


A  BILL  TO  UNIFY  AND  CONSOLIDATE  THE 
RULES  FOR  NAVIGATION  ON  THE  WATERS 
OF  THE  UNITED  STATES. 

Senate  BUI  No.  3751,  90th  Cong,  2d  Sess.  (1968). 
51  p,  1  tab. 

Descriptors:  "Admiralty,  "Navigation,  "Regula- 
tion, "Ships,  Legal  aspects,  Federal  government, 
Jurisdiction,  Legislation,  Navigable  waters,  Law 
of  the  sea,  Radar,  Administration,  Federal  ju- 
risdiction, Safety. 

The  'United  States  Nautical  Rules'  set  forth  in  this 
bill  detail  regulations  governing  navigation  upon 
waters  of  the  United  States.  The  first  major  sec- 
tion sets  forth  specifications  on  ship  and  seaplane 
lights;  their  shape,  size,  location,  and  color.  The 
second  section  deals  with  sound  signals  and  con- 
duct in  restricted  visibility  through  the  use  of  whis- 
tles, foghorns,  and  bells.  Different  procedures  are 
established  for  various  classes  of  power,  sail,  fish- 
ing, and  anchored  ships.  The  third  section 
establishes  steering  and  sailing  rules  which  control 
when  ships  meet  in  any  manner  involving  a  risk  of 
collision.  The  fourth  section  establishes  sound 
signals  for  vessels  in  sight  of  one  another,  for  any 
vessel  26  feet  or  more  in  length.  The  fifth  section 
sets  forth  miscellaneous  provisions  including  Rule 
30  which  empowers  the  Secretary  of  the  depart- 
ment in  which  the  Coast  Guard  is  operating  to 
establish  regulations  not  inconsistent  with  these 
rules.  Distress  signals  and  recommendations  on 
the  use  of  radar  as  an  aid  in  avoiding  collisions  are 
also  included  under  the  miscellaneous  section,  as 
well  as  provisions  for  civil  penalties  for  violations 
of  these  rules.  (Horwitz-Florida) 
W72-06072 


NATIONAL  SCENIC  RIVERS  ACT  OF  1968  (A 
BILL  TO  PROVIDE  FOR  A  NATIONAL  SCENIC 
RIVERS  SYSTEM). 

House  Bill  No.  18260,  90th  Cong,  2d  Sess.  (1968). 
30  p. 

Descriptors:  "River  systems,  "Project  planning, 
"Conservation,  "Wild  rivers,  "Scenery,  Recrea- 
tion, Legislation,  Federal  government,  State 
governments,  Jurisdiction,  Administration, 
Rivers,  Public  health,  Land  tenure,  River  beds, 
Environment,  Wild  Rivers  Act. 
Identifiers:  "Scenic  rivers,  "National  rivers. 

Under  this  bill,  selected  rivers  which  possess  out- 
standingly remarkable  scenic,  recreational, 
geologic,  fish  and  wildlife,  historic,  cultural,  or 
other  similar  values,  would  be  preserved  in  free- 
flowing  condition.  Such  rivers  and  their  immediate 
environments  shall  be  protected  for  the  benefit 
and  enjoyment  of  present  and  future  generations. 
To  implement  this  objective,  a  National  Scenic 
Rivers  System  shall  be  established.  The  initial 
components  of  the  System  and  methods  and  stan- 
dards by  which  additional  components  may  be 
added,  are  prescribed.  Rivers  may  be  made  part  of 
the  System  by  federal  or  state  legislation.  Three 
classifications  of  rivers  are  established  for  the 
System:  (1)  rivers  free  of  impoundments  and  inac- 
cessible except  by  trail;  (2)  rivers  largely  primitive 
but  accessible  in  places  by  roads;  and  (3)  rivers 


readily  accessible  by  road,  which  have  some 
development  and  impoundment.  The  Secretaries 
of  Interior  and  Agriculture  are  given  primary 
operational  responsibility.  Provisions  are  set  forth 
for  regulating  the  System,  with  specific  instruc- 
tions to  provide  safeguards  against  pollution. 
(Horwitz-Florida) 
W72-06073 


WILD  AND  SCENIC  RIVERS  ACT  (A  BELL  TO 
RESERVE  CERTAIN  PUBLIC  LANDS  FOR  A 
NATIONAL  WILD  AND  SCENIC  RIVERS 
SYSTEM,  TO  PROVIDE  A  PROCEDURE  FOR 
ADDING  ADDITIONAL  PUBLIC  LANDS  AND 
OTHER  LANDS  TO  THE  SYSTEM). 

House  Bill  No.  15690,  90th  Cong,  2d  Sess.  (1968). 
25  p. 

Descriptors:  "River  systems,  "Conservation, 
"Project  planning,  "Wild  Rivers  Act,  "Wild  rivers, 
Recreation,  Rivers,  Legislation,  Federal  govern- 
ment, State  governments,  Jurisdiction,  Legal 
aspects,  Administration,  Regulation,  Water  pollu- 
tion control.  Water  policy,  Environment,  Land 
tenure,  Public  rights,  Easements,  Scenic  ease- 
ments, Public  lands. 
Identifiers:  "National  rivers,  "Scenic  rivers. 

The  National  Wild  and  Scenic  River  System  would 
be  created  to  preserve,  develop,  reclaim,  and 
make  accessible  selected  parts  of  the  Nation's 
diminishing  resource  of  free  flowing  rivers.  The 
system  would  be  composed  of  three  segments:  (1) 
national  wild  river  areas,  (2)  national  scenic  river 
areas,  (3)  state  and  locally  administered  wild  or 
scenic  river  areas  designated  by  the  Secretary  of 
Interior  as  part  of  the  System.  Several  rivers  are 
herein  designated  as  part  of  the  System.  Others  are 
listed  for  potential  inclusion.  The  Secretary  of  In- 
terior and  the  Secretary  of  Agriculture  are  given 
the  responsibility  of  administering  the  System. 
Provisions  are  established  for  purchase  of  land 
along  rivers,  and  the  Secretary  is  given  authority 
to  promulgate  rules  to  prevent  pollution.  A  Na- 
tional Wild  and  Scenic  Rivers  Review  Board  is 
established  to  review  and  furnish  reports  to  Con- 
gress concerning  the  System.  (Horwitz-Florida) 
W72-06074 


WATERS:  RIGHTS  IN  RESPECT  OF  CHANGES 
BY  ACCRETION  OR  RELICTION  DUE  TO  AR- 
TIFICIAL CONDITIONS. 

American  Law  Reports,  Annotated,  Vol.  134  p 
467-474,  1941. 

Descriptors:  "Accretion,  "Riparian  rights,  "Boun- 
dary disputes,  Legal  aspects,  Judicial  decisions, 
State  governments,  Jurisdiction,  Banks,  Owner- 
ship of  beds,  Remedies,  Riparian  land,  Bank  ero- 
sion, Boundaries  (Property),  Water  rights,  Ac- 
celerated erosion,  Alluvium,  Deposition  (Sedi- 
ments), Sediment  distribution. 
Identifiers:  "Reliction,  Alluvion. 

A  riparian  owner  is  generally  not  precluded  from 
acquiring  land  by  accretion  or  reliction,  not- 
withstanding that  the  accumulation  is  brought 
about  partly  by  artificial  obstructions  erected  by 
third  persons.  Accretion  is  an  increase  of  real 
estate  by  the  gradual  deposit  by  water  of  solid 
material  or  sediment,  so  as  to  cause  that  which 
was  before  covered  by  water  to  become  dry  land. 
The  term  alluvion  is  applied  to  the  deposit  itself. 
Accretion  denotes  the  act.  Reliction  is  land  made 
by  the  withdrawal  of  waters  which  previously 
covered  the  land.  The  general  theory  allowing  a 
riparian  to  claim  such  land  is  that  since  his  riparian 
rights  cannot  be  destroyed  by  the  state  or  another 
individual,  artificial  structures  which  cause 
deposits  between  old  and  new  banks  should  not 
divest  the  riparian  of  his  rights.  A  riparian  cannot, 
however,  claim  land  added  by  accretion  or  relic- 
tion from  artificial  conditions  created  by  himself 
or  in  concert  with  another.  Numerous  cases  are 
cited  and  evaluated.  (Horwitz-Florida) 
W72-06075 
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LIABILITY  FOR  DAMAGES  INCIDENT  TO 
THE  MOVING  OF  SOIL  BY  HYDRAULIC 
METHODS  OR  SLUICING. 

American  Law  Reports,  Annotated,  Vol.  48,  p 
129-131,1927. 

Descriptors:  *Mine  wastes,  'Water  pollution 
sources,  'Remedies,  'Hydraulic  mining,  'Hydrau- 
lic mining  water,  Mining,  Public  rights,  Legal 
aspects,  Damages,  Judicial  decisions,  Industrial 
wastes,  Water  pollution,  Water  pollution  effects, 
Water  policy,  Riparian  rights,  Land  tenure,  Prior 
appropriation. 

A  miner  has  no  right  to  allow  water  containing 
debris  and  tailings  to  run  into  a  stream  to  the  injury 
of  mining,  agricultural,  or  domestic  rights  of  those 
below,  or  upon  another's  property.  Moreover, 
such  a  right  cannot  be  acquired  by  custom.  Such  a 
custom  would  be  in  contravention  of  the  principle 
that  customs  must  not  be  inconsistent  with  the 
development  of  other  mining  operations.  Even  in 
areas  where  use  of  streams  as  outlets  for  mining 
debris  has  prevailed  as  a  custom,  the  practice  may 
be  curtailed;  a  legitimate  business  founded  on 
local  custom  may  grow  into  a  force  to  threaten  the 
safety  of  the  people,  and  destruction  to  public  and 
private  rights.  Some  deterioration  in  water  quality 
is  recognized  as  necessary  in  mining  operations 
and  is  allowed  within  reasonable  limits.  (Horwitz- 
Florida) 
W72-06076 


LIABILITY  OF  ONE  WHO  DIVERTS  STREAM 
INTO  NEW  CHANNEL  FOR  OVERFLOW. 

American   Law  Reports,  Annotated,  Vol.   12,  p 
187-192,  1921. 

Descriptors:  'Artificial  watercourses,  'Flood 
damage,  'Diversion  structures,  Floods,  Channel 
flow,  Natural  flow.  Legal  aspects,  Judicial  deci- 
sions, State  governments.  Damages,  Remedies, 
Natural  streams,  Construction,  Canal  design. 
Diversion,  Alteration  of  flow,  Ditches,  Routing, 
Conduits,  Diversion  tunnels. 
Identifiers:  England. 

One  cannot  be  held  liable  for  overflow  from  an  ar- 
tificial channel  into  which  a  natural  stream  has 
been  diverted  if  the  new  channel  affords  equal  or 
better  means  for  the  carrying  off  of  flood  waters 
and  brings  no  more  water  over  another's  land  than 
would  have  normally  flowed  thereon.  It  is  well  set- 
tled, however,  that  liability  arises  where  the  over- 
flow is  the  result  of  a  diversion  from  a  natural  to 
an  artificial  channel.  There  is  some  diversity  of 
opinion  as  to  the  extent  of  necessary  precautions. 
Under  the  English  view,  one  must  construct  a 
channel  of  equal  capacity  with  the  old  or  natural 
channel.  Other  courts  apply  a  more  liberal  stan- 
dard which  merely  requires  that  the  artificial  chan- 
nel be  constructed  so  that  it  will  carry  all  waters 
that  might  reasonably  be  expected  or  anticipated. 
This  view  does  not  require  the  anticipation  of 
unusual  floods.  Miscellaneous  defenses  to  the  con- 
struction of  an  insufficient  artificial  channel  are 
discussed.  (Horwitz-Florida) 
W72-06077 


MAY  ACTS  OF  INDEPENDENT  TORT- 
FEASORS, EACH  OF  WHICH  ALONE  CAUSES 
OR  TENDS  TO  PRODUCE  SOME  DAMAGE,  BE 
COMBINED  TO  CREATE  A  JOINT  LIABILITY: 
(C)  WATERS. 

American  Law  Reports,  Annotated,  Vol.  91,  p 
763-765,  1934. 

Descriptors:  'Damages,  'Remedies,  'Adjudica- 
tion procedure,  'Pollution  abatement,  Legal 
aspects,  Riparian  rights.  Water  rights,  Land  use, 
Judicial  decisions,  Water  law,  Water  pollution  ef- 
fects, Water  policy.  Water  pollution,  Industrial 
wastes,  Oklahoma. 

Generally,  in  cases  of  pollution  or  flooding  by 
various  independent  proprietors  there  is  no  joint 


liability.  When  pollutors  have  acted  independently 
of  each  other,  and  there  has  been  no  common 
design  or  concert  of  action,  each  tort  feasor  is 
responsible  only  for  the  specific  contribution  to 
the  pollution  and  resulting  damages  and  not  for 
damages  from  independent  acts  of  others  con- 
tributing thereto.  There  are,  however,  a  few  cases 
favoring  joint  liability.  These  cases  stress  the 
knowledge  of  all  tort  feasors  of  the  independent 
acts  that  create  the  resulting  pollution  and  the  con- 
tinuation of  such  independent  acts  with  such 
knowledge.  To  make  tort  feasors  jointly  liable 
there  must  be  some  sort  of  community  in  the 
wrongdoing,  and  the  injury  must  be  in  some  way 
due  to  their  joint  work,  but  it  is  not  necessary  that 
they  be  acting  together  or  in  concert,  if  their  con- 
curring wrongful  acts  occasion  the  injury.  For  ex- 
ample, an  Oklahoma  court  has  held  that  separate 
acts  of  negligence  by  several  corporations  which 
allowed  crude  oil  to  pollute  a  creek,  which  caused 
a  single  injury,  results  in  joint  and  several  liability. 
(See  also  W72-06079  and  W72-06080)  (Horwitz- 
Florida) 
W72-06078 


MAY      ACTS      OF      INDEPENDENT      TORT- 

-FEASORS,  EACH  OF  WHICH  ALONE  CAUSES 

OR  TENDS  TO  PRODUCE  SOME  DAMAGE,  BE 

COMBINED  TO  CREATE  A  JOINT  LIABIiXTY: 

(C)  WATERS. 

American  Law  Reports,  Annotated,  Vol  35,  p  412, 

1925. 

Descriptors:  'Water  pollution  sources, 
•Remedies,  'State  governments,  'Damages,  Legal 
aspects,  Water  pollution.  Judicial  decisions.  Water 
pollution  effects,  Rivers,  Public  rights.  Riparian 
rights,  Tennessee,  Kentucky,  Indiana,  Oklahoma, 
North  Dakota. 

Generally,  where  two  or  more  persons  pollute  a 
stream  at  different  times  and  places  they  cannot  be 
held  jointly  liable  for  the  resulting  damage.  Pollu- 
tion from  other  sources  is  not,  however,  any 
defense  or  any  excuse  for  a  party  to  add  thereto, 
nor  would  it  prevent  recovery.  An  early  Tennessee 
case  held  that  the  burden  of  proof  is  on  the  defen- 
dant to  show  what  proportion  of  the  damage 
sustained  from  pollution  was  produced  by  others. 
The  difficulty  of  separating  the  injury  done  by 
each  polluter  furnishes  no  reason  for  holding  that 
one  tort  feasor  is  liable  for  acts  of  others  with 
whom  he  is  not  acting  in  concert.  The  burden  of 
proving  causation  of  harm,  however,  remains  with 
the  plaintiff.  Cases  from  Kentucky,  Indiana, 
Oklahoma,  Tennessee,  and  North  Dakota  are  cited 
in  this  update  of  a  prior  annotation.  (See  also  W72- 
06078  and  W72-06080)  (Horwitz-Florida) 
W72-06079 


MAY  ACTS  OF  INDEPENDENT  TORT- 
FEASORS, EACH  OF  WHICH  ALONE  CAUSES 
OR  TENDS  TO  PRODUCE  SOME  DAMAGE,  BE 
COMBINED  TO  CREATE  A  JOINT  LIABILITY: 
(C)  WATERS. 

American  Law  Reports,  Annotated,  Vol  9,  p  947- 
952,  1920. 

Descriptors:  'Damages,  'Water  pollution  effects, 
•Legal  aspects,  *Remedies,  *Adjudication 
procedure.  Water  pollution  sources,  State  govern- 
ments, Jurisdiction,  Pollution  abatement.  Judicial 
decisions,  Local  governments,  Public  rights. 
Watercourses  (Legal). 

Generally,  the  pollution,  diversion,  obstruction,  or 
flooding  of  a  stream  by  various  independent 
proprietors  results  in  separate  liability  and  joint 
liability  will  not  be  imposed.  One  who  pollutes  a 
watercourse  is  liable  in  damages  only  for  his  own 
acts,  not  for  those  of  others  contributing  to  the  in- 
jury! If  others  have  contributed,  the  pollution 
caused  by  the  defendant  must  be  separated  by  the 
best  proof  the  case  affords.  Damages  must  be 
ascertained  solely  upon  proof  of  individual  ac- 
tions. Damages  may  not  be  based  upon  the  total  in- 
jury caused  by  independent  third  parties.  This  rule 


applies  even  if  it  is  difficult  or  impracticable  to 
separate  the  injury.  A  few  jurisdictions  favor  joint 
liability.  Such  cases,  however,  are  limited  to  spe- 
cial circumstances.  A  few  jurisdictions  allow  joint 
liability  when  separate  acts  of  polluuon  constitute 
a  public  nuisance  or  for  the  concurrent  actions  of  a 
municipality  and  third  parties.  (See  also  W72- 
06078  and  W72-06079)  (Horwitz-Florida) 
W72-06080 


TRANSFER   OF    RIPARIAN    RIGHT   TO    USE 
WATER  TO  NONRJPARIAN  LAND. 

American  Law  Reports,   Annotated,   Vol  54,  p 
1411-1413,1928. 

Descriptors:  'Riparian  rights,  'Reasonable  use, 
•Diversion,  'Riparian  waters,  Appropriation, 
Riparian  land,  Legal  aspects,  Judicial  decisions, 
Water  rights,  Beneficial  use,  Priorities,  Alteration 
of  flow.  Civil  law,  Natural  use,  Remedies,  Rela- 
tive rights.  Withdrawal,  Contracts,  Severance, 
Texas. 
Identifiers:  Common  law  rule. 

The  common  law  doctrine  is  that  a  riparian  ownei 
cannot  rightfully  divert  to  nonriparian  lands  watei 
which  he  has  a  right  to  use  on  riparian  lands.  In  ap- 
plication,  however,  this  general  principle  has  beet 
subject  to  exceptions.  A  riparian  owner  has  beet 
held  entitled  to  enjoin  diversions  of  riparian  wato 
for  sale  to  nonriparian  owners,  to  the  extent  tha 
such  water  is  used  in  excess  of  the  amount  whicl 
defendant  water  company  acquired  by  right  of  ad 
verse  user.  A  Texas  case  held  a  riparian  owner': 
use  of  water  on  nonriparian  land  proper  as  long  ai 
the  water  supply  was  abundant  and  no  injur 
resulted  to  lower  proprietors.  Another  Texas  cas< 
held  that  a  riparian  cannot,  as  against  an  inferio 
riparian,  confer  upon  another  the  right  to  diver 
water  to  nonriparian  lands.  As  against  himself  o 
his  grantee,  however,  a  riparian  may  contract  fo 
diversion  to  nonriparian  lands.  A  contract  provid 
ing  for  such  diversion,  however,  will  not  affect  th 
right  of  an  inferior  riparian.  The  'watershed  nil* 
and  the  'source  of  title  test'  are  only  collateral! 
referred  to  in  this  update  of  a  prior  annotatioi 
(Horwitz-Florida) 
W72-06081 

POLLUTION  CONTROL:  PROBLEMS  AN] 
SOLUTIONS, 

Congress,     Washington,     D.     C;     and     Hous< 

Washington,  D.  C. 

L.  H.  Hamilton. 

Congressional  Record,  Vol  117,  No  151,  H944! 

9453  (daily  ed.)  October  12,  1971.  5  p. 

Descriptors:  'Water  pollution  control,  'Politic 
aspects,  'Project  planning,  'Taxes,  'Pollutio 
abatement,  Legal  aspects,  Social  aspects,  Legisli 
tion,  Federal  government.  State  governments.  Ji 
risdiction,  Air  pollution.  Water  polluuon,  Goveri 
ment  finance,  Financing,  Loans.  Participate 
funds.  Grants,  Water  pollution  sources. 

The  present  environmental  crisis  cannot  I 
resolved  by  short-term  panaceas  or  simplistic  sol 
tions.  To  change  our  role  from  polluters  to  prese 
vers  of  the  environment,  we  must  make  technolo 
ical  changes  in  the  way  we  produce,  use,  ai 
dispose  of  goods.  Moreover,  we  must  modify  o 
attitudes  toward  such  underlying  problems 
population  growth,  resource  consumption,  ai 
economic  expansion  and  development.  There  a 
four  basic  approaches  to  combat  pollution:  ( 
public  education  on  pollution  problems  and  sol 
tions;  (2)  direct  governmental  regulation;  (3)  su 
sidized  private  industrial  pollution  control  throui 
federal  grants,  loans,  and  tax  credits;  and  ( 
economic  incentives  achieved  through  levying 
tax  on  discharges.  Present  methods  of  controlli 
air  and  water  pollution  are  considered,  ai 
proposals  are  made  for  incorporating  existing  co 
trol  methods  into  an  effective  antipolluti 
system.  Economic  incentives  are  favored  becau 
they  provide  a  direct  incentive  to  reduce  poUutic 
(Horwitz-Florida) 
W72-06082 
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ETLANDS  LEGISLATION, 

ngress,     Washington,     D.    C;    and    Senate, 

ishington,  D.  C. 

B.  Spong,  Jr. 

ngressional  Record,  Vol  117,  No  160,  E  11348- 

149  (daily  ed.)  October  27,  1971 .  2  p. 

scriptors:  'Wetlands,  'Water  pollution  control, 
illution  abatement,  *  Estuaries,  *Grants, 
stuarine  environment,  Conservation,  Legal 
lects,  Legislation,  Water  pollution  sources, 
iter  pollution  effects,  Bays,  Environmental  ef- 
ts. Social  aspects,  Project  planning,  "Ches- 
■ake  Bay. 

lution  of  the  Chesapeake  Bay  is  an  extensive 
iblem  which  has  received  greater  attention  as 
areness  of  the  environmental  crisis  increases. 
te  and  federal  action  is  needed  to  preserve  the 
ire  Bay  as  a  system.  Industrial  and  domestic 
lution  must  be  brought  under  control  to  protect 

Bay's  wetlands.  As  the  major  food  source  and 
>itat  of  an  enormous  variety  of  birds,  fish,  and 
er  wildlife,  wetlands  are  especially  important, 
lator  Spong  is  supporting  a  bill  which  provides 

federal  grants  to  assist  states  in  developing 
nagement  programs  for  the  land  and  water 
ources  of  coastal  and  estuarine  zones.  Funds 
uld  also  be  provided  to  state  and  local  govern- 
nts  for  administering  coastal  management  pro- 
ms. The  legislation  also  authorizes  grants  of  up 
50%  of  the  costs  of  acquiring,  developing,  and 
naging  estuarine  sanctuaries.  In  order  to  effec- 
:ly  fight  pollution  over  the  long  run,  a  before- 
-fact  determination  of  the  environmental  ef- 
ts of  all  new  goods  and  activities  must  be  imple- 
nted.  (Johnson-Florida) 
2-06083 


kSON  V.  CITY  OF  BLUEFIELD  (LIABILITY 
CITY  AND  STREET  CAR  COMPANY  FOR 
VERTING        SURFACE       WATER       ONTO 
IV ATE  LOT). 

S.E.  782-784  (W.Va.  1928). 

scriptors:  *West  Virginia,  "Cities,  "Railroads, 
orm  runoff,  "Flood  damages,  Surface  runoff, 
linage,  Roads,  Surface  waters,  Floods,  Rain 
ter,  Surface  drainage,  Water  injury,  Damages, 
gal  aspects.  Judicial  decisions,  Storms,  Ur- 
lization. 

intiff  homeowner  sued  defendants  city  and 
tfer  company  for  flood  damages.  Defendant 
>/er  company  operated  a  street  car  line  in  front 

plaintiff's  home.  Defendant  city  planned  to 
'e  the  street,  and  directed  the  power  company 
raise  its  track  to  a  higher  level.  Although  the 
:et  car  tracks  were  raised  before  plaintiff's  inju- 

defendant  city  had  not  yet  paved  the  street. 
Uowing  a  heavy  rain,  water  from  other  areas  ran 
ng  the  raised  track  and  flowed  onto  plaintiff's 

Despite  defendant's  allegation  that  the  rain 
s  unprecedented,  the  jury  found  it  was  not.  De- 
idant  city  also  contended  it  was  not  liable 
:ause  the  injury  was  caused  by  surface  waters, 
vas  also  contended  that  plaintiff  was  negligent 
failing  to  remove  his  goods  to  prevent  water 
nage.  The  West  Virginia  Supreme  Court  of  Ap- 
ds  stated  that  a  city  cannot  collect  surface 
ter  and  discharge  it  in  a  mass  with  impunity. 
e  court  held  that  a  proper  instruction  had  been 
en  on  plaintiff's  duty  to  mitigate  damages.  De- 
idant  city's  attempt  to  place  all  liability  on  the 
wer  company  failed.  The  court  held  that  the 
npany  was  not  negligent  and  that  verdict  should 
'e  been  directed  for  the  power  company, 
lgment  against  defendant  city  was  affirmed. 
art-Florida) 
'2-06084 


OPLE  EX  REL.  KURTZ  V.  MEYER  (DUTY 
DRAINAGE     DISTRICT     TO     MAINTAIN 
JDGE  OVER  ARTIFICIAL  DITCH). 

I  ni.App.  475-480(1928). 

scriptors:  "Illinois,  "Bridges,  "Artificial  water- 
urses,   Ditches,   Drainage   districts,   Drainage, 


Roads,  Highways,  Watercourses  (Legal),  Natural 
streams,  Legal  aspects,  Judicial  decisions,  Ad- 
ministrative agencies,  Cities,  Local  governments. 
Construction,  Bridge  construction,  Maintenance. 

Plaintiff  commissioner  of  highways  brought  man- 
damus to  compel  defendant  drainage  district  com- 
missioners to  maintain  a  bridge.  Defendant  had 
constructed  an  artificial  drainage  ditch  across  a 
highway  and  a  bridge  of  wooden  trestles  to  span 
the  ditch.  In  time  the  trestles  rotted  and  the  public 
could  no  longer  use  the  highway.  Plaintiff  con- 
tended defendant  was  obligated  to  maintain  the 
bridge.  Defendant  contended  that  plaintiff  should 
maintain  the  bridge.  Plaintiff  conceded  an  obliga- 
tion to  maintain  bridges  over  natural  watercour- 
ses, but  not  over  artificial  watercourses.  The  Il- 
linois appellate  court  found  no  discernable  distinc- 
tion between  bridges  constructed  over  natural  and 
artificial  watercourses  and  held  that  plaintiff  must 
maintain  the  bridge  in  question.  The  judgment 
awarding  writ  of  mandamus  against  defendant  was 
reversed.  (Hart-Florida) 
W72-06085 


AN  ACT  REQUHUNG  THAT  INSTRUMENTS 
CONTAINING  INFORMATION  ABOUT  CER- 
TAIN CONTRACTS  OF  SEWER  IMPROVE- 
MENT DISTRICTS  BE  RECORDED;  SPECIFY- 
ING THE  EFFECT  OF  FAILURE  TO  RECORD; 
AND  FOR  OTHER  PURPOSES. 
Act  304,  Acts  of  Arkansas,  p  936-937  (1969).  2  p. 

Descriptors:  "Arkansas,  "Sewage districts,  "Third 
party  effects,  "Logging  (Recordation),  Real  pro- 
perty, Sewerage,  Pipelines,  Conduits,  Sewage, 
Legislation,  Legal  aspects,  State  governments, 
Sewers,  Relative  rights,  Contracts,  Constraints, 
Land  tenure,  Administration,  Administrative 
agencies. 

Sewer  improvement  districts  contracting  to 
furnish  sewer  service  beyond  district  boundaries 
must  record  an  instrument  denoting  such  service. 
Such  instrument  shall  be  recorded  in  the  county 
wherein  the  land  is  located  and  shall  contain  the 
following  information:  (1)  a  description  of  lands 
subject  to  the  contract,  (2)  a  summary  of  contrac- 
tual provisions,  and  (3)  other  pertinent  informa- 
tion. Absent  recordation,  a  subsequent  purchaser, 
without  notice,  of  any  portion  of  the  land  covered 
by  the  contract,  shall  have  the  right  to  connect  im- 
provements into  the  district's  sewer  lines  without 
charge.  (Earl-Florida) 
W72-06086 


GEOTHERMAL  STEAM  ACT  OF  1965  (A  BDLL 
TO  AUTHORIZE  THE  SECRETARY  OF  THE 
INTERIOR  TO  MAKE  DISPOSITION  OF 
GEOTHERMAL  STEAM  AND  ASSOCIATED 
GEOTHERMAL  RESOURCES). 
Senate  BUI  1674,  89th  Cong,  1st  Sess.  (1965).  11  p. 

Descriptors:  "Steam,  "Leases,  "Federal  reserva- 
tions, "Administrative  agencies,  "Public  lands, 
State  jurisdiction,  Exploitation,  Rent,  Royalties, 
Payment,  Legislation,  Legal  aspects,  Natural 
resources,  Federal  government. 
Identifiers:  "Geothermal  steam. 

The  Secretary  of  the  Interior  would  be  authorized 
under  this  Bill  to  lease  geothermal  steam  in  lands 
administered  by  him,  and  in  any  national  forest. 
Geothermal  steam  includes  all  fluid  products  of 
geothermal  processes,  excluding  petroleum 
products  and  helium.  If  the  lands  were  acquired  by 
another  agency,  leases  may  only  be  made  with  its 
consent.  All  leases  must  be  issued  to  citizens  or 
corporations  of  the  United  States.  The  Act  permits 
coexistence  with  other  leases.  Where  other 
products  occur  incidentally  with  geothermal 
steam,  substantial  beneficial  use  is  required. 
Leases  are  for  a  primary  term  of  15  years,  subject 
to  extension.  Geothermal  leases  may  be  converted 
to  mineral  leases.  Lease  areas  may  encompass 
between  one  and  four  sections.  The  Secretary  is 
authorized  to  promulgate  comprehensive  regula- 


tions to  effectuate  the  Act.  Leases  will  be  granted 
to  the  first  qualified  bidder;  competitive  bidding 
will  not  be  used.  Lessees  must  pay  royalties  of 
10%  of  steam  value  and  5%  of  mineral  value,  in  ad- 
dition to  rent.  The  Act  will  not  alter  the  water  laws 
of  any  state.  (Hart-Florida) 
W72-06087 


COUNTY  DITCH  DIST.  V.  EAST  SIDE  DIST. 
(DUTY  OF  DRAINAGE  DISTRICT  TO  MAIN- 
TAIN DITCH). 

245  Dl.  App.  367-376(1925). 

Descriptors:  "Illinois,  "Ditches,  "Drainage  dis- 
tricts, "Contracts,  "Maintenance,  Taxes,  Legal 
aspects,  Judicial  decisions,  Administrative  agen- 
cies, Drainage  practices,  Drainage  systems,  Ju- 
risdiction. 

Plaintiff  drainage  district  sought  a  mandatory  in- 
junction to  compel  defendant  drainage  district  to 
maintain  its  drainage  ditch.  The  respective  ju- 
risdictions of  plaintiff  and  defendant  overlapped. 
When  the  organization  of  plaintiff  district  was 
proposed,  defendant  constructed  a  ditch  of  mutual 
benefit  to  both  districts.  Plaintiff  contended  that 
defendant  was  bound  to  maintain  the  ditch 
because  taxes  were  levied  against  lands  within 
both  districts  for  that  purpose.  The  Illinois  appel- 
late court  noted  that  the  benefit  from  cleaning  the 
ditch  would  inure  to  plaintiff's  district,  while  the 
entirety  of  defendant's  district  would  be  taxed  and 
receive  only  a  small  portion  of  the  benefits. 
Hence,  it  was  held  that  plaintiff  could  only  compel 
maintenance  of  the  ditch  if  it  had  a  specific  con- 
tract to  that  effect.  No  allegation  of  contract  was 
found  in  the  pleadings.  Plaintiff's  argument  that 
defendant  was  estopped  by  its  construction  of  the 
ditch  was  rejected  by  the  court.  There  being  no 
contract,  the  court  held  plaintiff  could  not  obtain 
an  injunction.  (Hart-Florida) 
W72-06088 


PEOPLE  EX  REL.  ROAD  DIST.  V.  CACHE 
RIVER  DRAINAGE  DIST.  (DUTY  TO  MAIN- 
TAIN BRIDGES). 

251  Dl.  App.  405-413  (1929). 

Descriptors:  "Illinois,  "Bridges,  "Drainage  dis- 
tricts, "Watercourses  (Legal),  "Maintenance, 
Ditches,  Drainage,  Roads,  Railroads,  Artificial 
watercourses,  Legal  aspects,  Judicial  decisions, 
Highways,  Natural  streams,  Administrative  agen- 
cies, Maintenance  costs,  Contracts,  Legislation. 

Plaintiff  state  brought  mandamus  against  defen- 
dant drainage  district  to  compel  repair  of  a  bridge 
across  a  drainage  ditch.  A  railroad  had  constructed 
the  ditch  to  furnish  a  shorter  outlet  for  a  pond  and 
slough.  Defendant  subsequently  took  over  the 
ditch  and  enlarged  it.  The  ditch  served  as  the  natu- 
ral outlet  for  20  years  prior  to  the  suit.  In  enlarging 
the  ditch,  defendant  replaced  an  old  bridge  with  a 
new  one  which  fell  into  disrepair.  Plaintiff  con- 
tended that  defendant  was  obligated  to  maintain 
the  bridge.  The  Illinois  appellate  court  ruled  that 
where  a  drainage  district  must  remove  a  bridge  in 
the  construction  of  a  drainage  ditch  along  a  natural 
watercourse,  the  district  has  no  obligation  beyond 
the  construction  of  a  new  bridge  and  restoration  of 
the  highway.  Defendant  was  held  to  have  no  duty 
of  future  care  and  upkeep  of  the  bridge  because 
the  ditch  at  issue  was  a  natural  depression,  chan- 
nel or  watercourse,  within  the  meaning  of  an  Il- 
linois statute.  Therefore,  the  duty  of  upkeep  rested 
upon  highway  authorities.  Denial  of  plaintiff's 
petition  of  mandamus  was  affirmed.  (Hart- 
Florida) 
W72-O6089 


NATIONAL  LAKES  PRESERVATION  ACT  OF 
1967  (A  BILL  TO  PRESERVE,  PROTECT, 
DEVELOP,  RESTORE,  AND  MAKE  ACCESSI- 
BLE THE  LAKE  AREAS  OF  THE  NATION  BY 
ESTABLISHING   A   NATIONAL   LAKE   AREAS 
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SYSTEM  AND  AUTHORIZING  PROGRAMS  OF 
LAKE  AND  LAKE  AREAS  RESEARCH,  AND 
FOR  OTHER  PURPOSES). 

Senate  BUI  No  2001,  90th  Cong,  1st  Sess.  (1967). 
13  p. 

Descriptors:  *Lakes,  *Water  resources  develop- 
ment, *  Preservation,  'Research  and  development, 
•Water  pollution  control,  *Grants,  Conservation, 
Project  planning,  Federal  government,  State 
governments,  Local  governments,  Jurisdiction, 
Water  pollution,  Recreation,  Administration, 
Legislation,  Administrative  agencies,  Public 
health,  Legal  aspects. 

To  protect  the  Nation's  lakes  from  pollution  and  to 
preserve,  develop,  and  restore  these  lakes,  this  bill 
would  establish  the  National  Lake  Areas  System. 
The  System  is  to  be  composed  of  both  federally 
administered  lake  areas  and  lake  areas  ad- 
ministered by  states  and  local  governments,  when 
designated  as  part  of  the  System  with  the  approval 
of  the  Secretary  of  the  Interior.  The  Secretary,  in 
consultation  with  the  states  and  other  federal 
agencies,  shall  conduct  a  nationwide  study  of  lake 
areas  for  the  purpose  of  identifying  areas  which 
should  be  included  in  the  System.  Recommenda- 
tions shall  be  submitted  to  the  President  designat- 
ing areas  the  Secretary  deems  appropriate  for  in- 
clusion. An  advisory  committee  shall  be 
established  by  the  Secretary  to  consider  each  lake 
area  proposed  for  inclusion.  The  Secretary  shall 
support,  assist,  and  encourage  programs  of  lake 
and  lake  area  research,  investigation,  and  experi- 
mentation. The  Secretary  is  empowered  to 
authorize  grants  to  institutions  of  higher  education 
for  purposes  of  research  and  training  related  to 
such  purposes.  (Horwitz-Florida) 
W72-06090 


CLEAN  WATERS  ACT  OF  1966  (A  BUX  TO 
AMEND  THE  FEDERAL  WATER  POLLUTION 
CONTROL  ACT  IN  ORDER  TO  IMPROVE  THE 
PROGRAMS  UNDER  SUCH  ACT). 

House  BUI  No  15106,  89th  Cong,  2d  Sess.  (1966). 
34  p. 

Descriptors:  'Treatment  facilities,  'Sewage 
disposal,  'Water  poUution  control,  'Federal 
government,  'Grants,  United  States,  Water  poUu- 
tion, State  governments,  Local  governments.  Ci- 
ties, Financing,  Legislation,  Legal  aspects.  Public 
health,  Administrative  agencies,  Administration, 
Interstate  compacts,  Standards,  Water  quality 
control.  Planning,  Pollution  abatement,  Navigable 
waters,  Sewage  treatment. 
Identifiers:  'Water  PoUution  Control  Act. 

Under  the  terms  of  this  bUl,  the  Secretary  of 
Health,  Education,  and  Welfare  shaU  encourage 
intermunicipal  and  interstate  cooperation  for  the 
prevention  and  control  of  water  poUution  and  the 
enactment  of  uniform  state  and  municipal  laws. 
He  may  also  request  any  state  or  interstate  agency 
to  investigate  specific  water  poUution  problems. 
The  Secretary  may  request  federal  departments  to 
use  treatment  faculties  for  testing  new  methods 
and  equipment  for  water  poUution  control.  He  is 
authorized  to  make  grants  to  any  pubUc  agency  or 
private  group  to  assist  in  developing  improved 
methods  of  controlling  sewage  discharge  or  ad- 
vanced sewage  coUection  and  treatment.  The 
Secretary  shaU  encourage  state  and  interstate 
adoption  of  water  quahty  standards  and  enforce- 
ment plans.  Additional  requirements  are  specified. 
Grants  with  enumerated  hmitations  are  authorized 
for  the  construction  of  sewage  coUection  and 
treatment  systems.  The  biU  also  provides  for  the 
permanent  abatement  and  prevention  of  sewage 
discharge  into  interstate  or  navigable  waters,  when 
water  quality  faUs  below  estabUshed  water  quahty 
standards.  (Shelnut-Florida) 
W72-06091 


PERMITS      FOR      WORK      IN      NAVIGABLE 
WATERS. 

Corps  of  Engineers,  Washington,  D.C. 


1968.  21  P,  5  FIG,  1  MAP. 

Descriptors:  'Permits,  'Navigable  waters, 
'Dredging,  'Dam  construction,  'Dikes,  'Piers, 
United  States,  Structures,  Environmental  en- 
gineering. Federal  government.  State  govern- 
ments, Legal  aspects,  Jurisdiction,  Administrative 
agencies,  Regulation,  Third  party  effects,  Rivers 
and  Harbors  Act,  Standards,  Water  resources 
development,  Water  poUution  sources,  Legisla- 
tion, Navigation. 
Identifiers:  'Corps  of  Engineers. 

Encompassing  such  structures  or  activities  as 
dams,  dikes,  piers  and  dredging,  this  pamphlet  is 
designed  as  an  aid  in  applying  for  authority  to  per- 
form work  or  place  structures  in  or  across  naviga- 
ble waters  of  the  United  States.  The  organization 
of  the  Corps  of  Engineers,  its  jurisdiction,  and  the 
requirements  of  federal  law  for  work  in  navigable 
waters  are  briefly  described.  In  general,  no  permit 
wiU  be  issued  by  the  Corps  if  state  or  local  authori- 
ties do  not  consent.  A  permit  may  be  issued  even 
though  the  work  wiU  reasonably  result  in  adverse 
effects  upon  adjacent  properties.  The  permittee, 
however,  wiU  not  be  relieved  of  liabUity  for 
resultant  damage.  The  Corps  wiU  consult  with  the 
appropriate  state  and  federal  agencies  about  water 
poUution  problems  associated  with  dredging  pro- 
jects and  wiU  impose  any  conditions  needed  to 
prevent  water  pollution.  In  addition  to  general  pol- 
icies on  the  issuance  of  permits,  procedures  for 
notice  to  interested  parties  and  for  pubhc  hearings, 
permit  application  requirements,  including 
requirements  of  accompanying  maps  and  plans, 
and  procedures  for  permit  revision,  canceUation, 
transfer,  and  other  conditions  are  described.  Sam- 
ple forms  and  pertinent  addresses  are  provided. 
(Johnson-Florida) 
W72-06092 


PUBLIC  RIGHTS  IN  NAVIGABLE  STATE 
WATERS-SOME  STATUTORY  APPROACHES, 

Michigan   State   Univ.,    East   Lansing.   Dept.   of 

Resource  Development. 

L.  L.  Leighty. 

Land  and  Water  Law  Review,  Vol  6,  No  2,  p  459- 

490.  1971.  141  ref. 

Descriptors:  'Public  rights,  'Water  rights, 
'Navigable  waters,  'Recreation,  Legal  aspects. 
Water  law,  Competing  uses,  Economics,  Land 
tenure,  Regulation,  Riparian  rights,  Water  alloca- 
tion (PoUcy),  Legislation,  Water  resources 
development.  Non-navigable  waters.  Ownership 
of  beds,  State  governments,  Great  ponds,  Lakes, 
Streams,  Relative  rights. 

State  statutory  approaches  to  creating  dimensions 
for  pubhc  legal  rights  in  navigable  waters  are 
described.  State  sovereignty  implies  that  each 
state  has  plenary  authority  to  regulate  and  control 
its  internal  natural  resources,  but  it  has  not  been 
settled  as  to  how  far  a  state  may  go  before  its  exer- 
cise of  authority  amounts  to  an  unconstitutional 
taking  of  property.  Most  states  have  chosen  to 
limit  their  powers  to  waters  considered 
"navigable-.  Definitions  of  navigability,  however, 
have  not  produced  any  significant  degrees  of  cer- 
tainty. Many  attempted  definitions  of  navigability, 
ranging  from  floating  a  log  six  inches  in  diameter 
to  floating  a  steamboat,  are  set  forth.  Several 
states  have  concentrated  on  enumerating  pubUc 
rights  in  aU  waters,  rather  than  only  navigable 
waters.  Balancing  public  and  private  interests  in 
water  rights  is  essential.  A  return  to  more  coUec- 
tive  recreational  'ownership'  and  use  of  lakes  and 
streams  is  in  order.  The  constitutional  chaUenges 
do  not  appear  significant.  Alternative  bases  for 
state  action  to  accomplish  this  goal  are  set  forth. 
Strong  lobbying  groups  may  dictate  that  the 
navigability  touchstone  remain,  but  a  direct 
legislative  approach  is  most  effective.  A  suggested 
constitutional  mandate  and  a  model  statute  are  set 
forth.  (Johnson- Florida) 
W72-06093 


THE  ROLE  OF  FEDERAL  LEGISLATION. 

Water  WeU  Journal,  Vol  24,  No  7,  p  55-57,  Jul] 
1970. 

Descriptors:  'Water  weUs,  'Regulation,  'Ground 
water,  'Federal  government,  'Water  sources 
'Water  works.  Legislation,  State  governments 
Jurisdiction,  Legal  aspects,  Conservation,  Wate 
resources  development,  Administrative  agencies 
Financing,  Water  poUution,  Water  demand,  Wate 
supply.  Municipal  water. 

Federal  agencies  have  concentrated  on  four  foes 
points  in  relation  to  groundwater  resources  in  tb 
last  decade.  Three  attempts  were  aimed  at  solvim 
groundwater  problems  by  virtuaUy  outlawing  it 
use:  (1)  a  Federal  Housing  Administration's  ruling 
in  1960,  required  F.H.A.  subdivisions  to  utiliz 
water  from  public  or  community  systems;  (2)  tb 
U.  S.  PubUc  Health  Service  proposed  a  model  la\ 
that  would  limit  or  prohibit  individual  weUs;  an 
(3)  the  Farmers  Home  Administration's  prograi 
to  finance  rural  water  districts  resulted  in  tb 
discouragement  of  private  groundwater  systems 
The  fourth  area  of  federal  activity,  the  Natiom 
Environmental  PoUcy  Act  of  1969,  failed  to  recog 
nize  the  importance  of  groundwater.  Each  of  thes 
areas  of  federal  activity  is  considered  in  relation  t 
the  water  weU  industry.  (Horwitz-Florida) 
W72-06094 


SUBTERRANEAN  AND  PERCOLATOR 

WATERS;  SPRINGS;  WELLS, 

J.  P.  Massie. 

American  Law  Reports,  Annotated,  Vol   109, 

395-122,  1937. 

Descriptors:  'Percolating  water,  'Overlyin 
proprietor,  'Underground  streams.  'ReasonaN 
use,  Legal  aspects.  Water  law.  Competing  use: 
Judicial  decisions,  Prior  appropriation,  Water  alk 
cation  (PoUcy),  Water  rights,  Third  party  effect! 
Water  utilization.  Groundwater.  Currents  (Water 
WeUs,  Water  poUution,  Regulation,  Springs.  Sul 
surface  waters.  Intermittent  streams,  Relativ 
rights. 

There  are  two  classes  of  subterranean  waters,  pe 
colating  and  subterranean  streams.  There  is  a  pn 
sumption  that  subterranean  water  is  percolatini 
Annotated  cases  apply  both  common  law  an 
reasonable  use  rules  in  determining  rights  in  pei 
colating  water.  Under  the  common  law  rule,  a  lai 
downer  can  use  percolating  water  under  his  land  i 
any  manner  that  he  desires  and  can  even  seU  it  t 
another.  The  reasonable  use  rule  restricts  a  lai 
downer  to  reasonable  and  beneficial  use  for  son 
purpose  connected  with  occupation  and  enjO) 
ment.  Also  considered  are  the  interrelationshif 
between  percolating  water  and  mining  operation: 
poUution,  appropriation,  and  statutory  regulatioi 
PoUution  and  appropriation  of  subterranea 
streams  and  proof  of  the  existence  of  subterranea 
streams  are  discussed.  The  general  rights  of  an  ii 
dividual  in  springs  and  weUs  and  the  appropriate 
and  poUution  of  such  springs  and  weUs  are  ah 
considered.  Special  consideration  is  given  to  wa 
ranties  and  agreements  contained  in  contracts  I 
dig  weUs.  Numerous  cases  are  cited  and  evaluate 
in  this  update  of  a  prior  annotation.  (Johnsoi 
Florida) 
W72-06095 


ESTOPPEL  OF  ONE  RD7ARIAN  OWNER  T 
COMPLAIN  OF  DIVERSION  OF  WATER  B 
ANOTHER  RD7ARIAN  OWNER. 

American  Law  Reports,  Annotated,  Vol  74, 
1129-1139,1931. 

Descriptors:  'Riparian  rights,  'Diversioi 
•Remedies,  'Water  allocation  (PoUcy).  •Riparis 
waters,  PubUc  rights.  Judicial  decisions.  Leg 
aspects,  Water  rights.  Damages,  Relative  right 
Water  law.  Local  governments,  Competing  use 
Water  control.  Riparian  land.  Reasonable  use. 
Identifiers:  'Injunctions  (Prohibitory).  'Lacbe 
•Estoppel. 
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riparian  owner  is  frequently  denied  injunctive 
slief  against  diversion  of  a  stream  by  individuals 
»d  private  corporations.  This  is  generally  done  on 
-ounds  of  equitable  estoppel  and  laches,  arising 
lit  of  the  consent  or  tacit  acquiescense  of  the 
parian  to  the  erection  of  expensive  improve- 
ents  causing  the  diversion  or  when  the  diverting 
peration  is  necessary,  such  as  canals,  dams,  and 
ills.  Often,  however,  courts  will  require  more 
an  mere  passive  acceptance  while  the  improve- 
ent  is  being  made.  In  cases  of  silence  there  must 
:  not  only  the  right,  but  also  the  duty  to  speak  be- 
ire  mere  silence  bars  the  riparian.  When  attempt- 
g  to  enjoin  diversion  by  a  municipality,  the 
parian  is  often  denied  relief  on  the  estoppel 
eory,  if  without  objection  he  permits  the 
ecuon  of  waterworks.  Moreover,  the  fact  that 
e  diversion  and  use  is  for  the  'public  purpose'  of 
ipplying  the  city's  inhabitants  with  water,  often 
nits  the  riparian  to  recovery  of  money  damages, 
ases  from  numerous  jurisdictions  are  cited  to 
ipport  the  analysis.  (Horwitz-Florida) 
72-06096 


IJURY  TO  ADJOINING  OR  LOWER  RJPARI- 
N  OWNERS  BY  WASTE  FROM  OIL  WELLS. 

merican  Law  Reports,  Annotated,  Vol  34,  p  263- 
.7, 1925. 

escriptors:  'Riparian  rights,  *OU  fields,  "Oil 
astes,  'Remedies,  Water  pollution  sources, 
jgal  aspects,  State  governments,  Jurisdiction, 
amages,  Oil  industry,  Oil,  Water  pollution,  Judi- 
al  decisions,  Water  pollution  effects,  Public 
5hts,  Waste  disposal,  Saline  water  intrusion, 
dine  water,  Riparian  lands,  Salinity,  Land 
mire. 
entifiers:  Injunctions  (Prohibitory). 

le  right  to  extract  petroleum  from  land  does  not 
elude  the  right  to  discharge  or  permit  the  escape 
waste  oil  or  salt  water  upon  the  lands  of  adjoin- 
g  proprietors  or  into  streams  to  the  detriment  of 
wer  riparian  owners.  Showing  that  the  pollution 
as  the  natural  consequence  of  the  oil  driller's 
wful  business,  or  that  there  was  no  negligence,  is 
)  defense.  Other  cases  only  go  so  far  as  to  hold 
at  there  is  a  right  of  action  for  injuries  which  are 
eventable  at  an  expense  which  does  not  exceed 
e  benefit  or  anticipated  profit  accruing  to  the  de- 
ndant.  The  rationale  for  this  rule  is  that  a  use 
hich  inflicts  an  injury  preventable  without  undue 
;pense  is  an  unreasonable  use.  Damages  for  per- 
anent  injuries  may  be  recovered  for  the  destruc- 
>n  of  land  or  its  productive  power.  Courts,  how- 
rer,  have  been  reluctant  to  issue  injunctions 
hich  would  prevent  the  development  of  oil 
sources.  (Horwitz-Florida) 
72-06097 


3LLUTION  OF  OYSTER  BEDS. 

merican  Law  Reports,  Annotated,  Vol  3,  p  762- 
.5, 1919. 

escriptors:  'Oysters,  'Sewage  disposal,  *Com- 
ercial  shellfish,  'Beds  under  water,  'Municipal 
astes.  Water  pollution  effects,  Legal  aspects,  Ju- 
cial  decisions.  Local  governments.  State  govern- 
ents,  Jurisdiction,  Pollution,  Water  pollution, 
amages,  Remedies,  Public  rights.  Water  pollu- 
>n  sources.  Sewage,  Ownership  of  beds,  Vir- 
nia,  New  York, 
lentifiers:  'Public  Trust  Doctrine,  England. 

ecovery  for  the  pollution  of  oyster  beds  has  been 
e  subject  of  various  legal  theories.  Some  ju- 
nctions allow  recovery,  while  others  allow  only 
nited  recovery  or  no  recovery  at  all.  In  Virginia, 
i  oyster  bed  owner  licensed  by  the  state  may  not 
cover  from  a  municipality  polluting  the  waters 
ith  sewage.  The  underlying  theory  denying 
covery  is  that  tidal,  navigable  salt  waters  are 
:ld  in  trust  by  Virginia  for  the  public.  Therefore, 
■iblic  use  for  sewage  disposal  purposes  cannot  be 
ipaired  by  the  leasing  of  oyster  grounds.  New 
ork  allows   recovery   against   a   polluting   mu- 


nicipality on  grounds  that  pollution  of  the  beds  is 
an  appropriation  of  property  requiring  compensa- 
tion. Florida  does  not  allow  recovery  unless  the 
oyster  bed  owner  has  received  legislative  permis- 
sion to  use  the  underwater  beds.  England  allows 
recovery  on  the  theory  that  a  municipal  corpora- 
tion has  no  common  law  right  to  create  a  public 
nuisance.  Cases  from  other  jurisdictions  are  noted. 
(Horwitz-Florida) 
W72-06098 


A  CHALLENGE  FOR  THE  PRESIDENT, 

Congress,      Washington,      D.C.;      and      House, 

Washington,  D.C. 

G.  Vander  Jagt. 

Congressional  Record,  Vol.  1 17,  No.  151 ,  E  10721- 

10722  (daily  ed.)  October  12,  1971.  2  p. 

Descriptors:  'Political  aspects,  'Priorities,  'Waste 
disposal,  'Pollution  abatement,  Water  policy, 
Water  pollution  control,  Federal  government, 
Legal  aspects,  Legislation,  Jurisdiction,  State 
governments,  Local  governments,  Government 
finance,  Waste  treatment,  Treatment  facilities, 
Sewage  lagoons,  Water  pollution  treatment, 
Grants,  Water  quality. 

The  Environmental  Subcommittee  of  the  Senate 
Public  Works  Committee  recently  reported  a  bill 
proclaiming  the  first  set  of  clear  and  sharp  priori- 
ties to  end  pollution  of  the  Nation's  waterways. 
The  top  priority  fixed  by  the  Subcommittee  is  the 
recycling  of  pollutants  and  the  reclamation  of 
water,  including  confined  and  contained  land 
disposal  of  pollutants  to  avoid  pollutant  migration. 
Whenever  possible  human  sewage  effluent  must 
be  turned  away  from  present  outfalls  in  rivers  and 
lakes,  impounded  in  treatment  ponds  for  ap- 
propriate periods  of  time,  and  released  to  irrigate 
barren  soils  as  fertilizing  spray.  A  second  priority, 
where  soil  conditions  are  not  conducive  to  land 
disposal,  requires  the  best  available  treatment  of 
pollutants  before  discharge  into  receiving  waters. 
To  insure  the  attainment  of  these  priorities,  all 
federal  funds  would  be  withheld  from  governmen- 
tal agencies  not  meeting  them  by  July  1,  1973. 
( Horwitz-Florida) 
W72-06100 


AUTHORIZATION  OF  FEDERAL  WATER  PRO- 
JECTS, 

National  Water  Commission,  Arlington,  Va. 
For  primary  bibliographic  entry  see  Field  06B. 
W72-061 1 1 


ENVIRONMENTAL    QUALITY    AS    GOVERN- 
MENT LARGESS, 

Massachusetts  Univ.,  Boston. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-06120 


WATER    POLLUTION    CONTROL    LEGISLA- 
TION--1971--PART  2. 

For  primary  bibliographic  entry  see  Field  05G. 
W72-06208 


WATER    POLLUTION     CONTROL    LEGISLA- 
TION--1971-PART3. 

For  primary  bibliographic  entry  see  Field  05G. 
W72-06209 


RIGHT  OF  RIPARIAN  OWNER  ON  NAVIGA- 
BLE WATER  TO  ACCESS  TO  WATER. 

American  Law  Reports,  Annotated,  Vol  89,  p. 
1156-1159,  1934. 

Descriptors:  'Riparian  rights,  'Eminent  domain, 
'Navigation,  'Access  routes,  'Riparian  land, 
Legal  aspects.  Water  law,  Condemnation,  Com- 
peting uses,  Economics,  Federal  government, 
State  governments,  Judicial  decisions,  Land 
tenure,  Real  property.  Land  use.  Banks,  Naviga- 


ble waters,  Ownership  of  beds,  Compensation, 

Navigable  waters. 

Identifiers:  'Navigation  servitude. 

Persons  owning  lands  fronting  on  navigable  waters 
are  entitled  to  access  to  the  navigable  part  of  the 
stream  from  the  front  of  their  land.  The  right  does 
not  depend  on  bed  ownership.  The  right  of  access 
includes  the  right  to  make  navigation  available  and 
to  make  necessary  improvements  to  reach  the  har- 
bor line.  It  attaches  equally  to  the  whole  and  every 
part  of  the  shore  line.  No  one  may  impair  enjoy- 
ment by  compelling  an  owner  to  go  upon  the  land 
at  certain  points.  In  England  it  is  well  settled  that 
the  right  is  a  property  right  that  cannot  be  inter- 
fered with  or  destroyed  without  proper  compensa- 
tion. However,  the  great  weight  of  authority  in  the 
United  States  holds  that  compensation  is  not 
required  for  interference  or  destruction  caused  by 
governmental  improvement  of  navigation.  This 
holding  does  not  extend  to  work  performed  for 
any  public  purpose  other  than  improvement  of 
navigation.  Thus,  in  the  United  States  compensa- 
tion is  generally  required  for  the  taking  of  a  per- 
son's right  of  access.  (Johnson-Florida) 
W72-06210 


SUBTERRANEAN  AND  PERCOLATING 
WATERS;  SPRINGS;  WELLS. 

American  Law  Reports,  Annotated,  Vol.  55,  p. 
1385-1566,  1928. 

Descriptors:  'Springs,  'Wells,  'Percolating  water, 
'Underground  streams,  'Water  pollution  effects, 
'Water  utilization,  Groundwater,  Reasonable  use, 
Underflow,  Groundwater  movement,  Prescriptive 
rights,  Subsurface  flow,  Spring  waters,  Subsur- 
face waters,  Water  pollution,  Competing  uses, 
Natural  flow  doctrine,  Riparian  rights,  Relative 
rights,  Judicial  decisions,  Legal  aspects. 

American  cases  discussing  subterranean  and  per- 
colating waters,  springs,  and  wells  are  collected 
and  annotated.  Subterranean  waters  are  generally 
divided  into  two  classes:  (1)  percolating  waters, 
and  (2)  underground  streams.  Legal  theories  sur- 
rounding percolating  waters  have  changed  as 
scientists  have  discovered  that  groundwater  is  not 
stauc.  The  old  English  rule  allowed  a  landowner  to 
appropriate  groundwater  with  no  limitations. 
Under  the  modern  American  rule,  a  landowner's 
right  to  appropriate  percolating  water  is  limited  by 
the  corresponding  right  of  his  neighbor,  and  ex- 
tends only  to  a  reasonable  exercise  of  such  right. 
Various  legal  qualifications  of  this  right  are 
analyzed.  Where  groundwater  is  shown  to  flow  in 
a  well-defined  underwater  stream,  rules  pertaining 
to  riparian  rights  are  generally  applicable.  Pollu- 
ters of  both  percolating  waters  and  underground 
streams  are  liable  to  other  landowners  adversely 
affected.  Legal  rules  applicable  to  springs  and 
wells  are  collected  and  analyzed.  Liability  for  pol- 
lution and  the  remedies  available  are  detailed.  The 
legal  theories  of  springs  and  wells,  closely  related 
to  subterranean  water  rights,  are  examined.  (Smil- 
janich-Florida) 
W72-062U 


POLLUTION  CONTROL:  WHY  NOT  COST  AL- 
LOCATION, 

Drake  Univ.,  Des  Moines,  Iowa.  School  of  Law. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-06212 


STATEMENT  OF  NATHANIEL  P.  REED  (EN- 
VIRONMENTAL CONSEQUENCES  OF 
STREAM  CHANNELIZATION), 

Department  of  the  Interior,  Washington,  D.C. 
N.  P.  Reed. 

Statement  of  Assistant  Secretary  of  the  Interior 
for  Fish  and  Wildlife  and  Parks,  before  the  House 
Government  Operations  Subcommittee,  June  3, 
1971.  10  p. 
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Descriptors:  "United  States,  *Flood  protection, 
♦Environmental  effects,  'Stream  improvement, 
•Stream  stabilization,  Federal  government,  Ad- 
ministrative agencies,  Evaluation,  Environment, 
Ecology,  Balance  of  nature,  Environmental  en- 
gineering, Construction,  Erosion,  Drainage  en- 
gineering, Water  pollution  effects,  Turbidity, 
Fishkill,  Project  planning,  Silting,  Non-structural 
alternatives,  Flood  plain  zoning,  Channel  im- 
provement. 
Identifiers:  'Stream  channelization. 

The  widespread  utilization  of  stream  channeliza- 
tion is  discussed,  also  the  adverse  environmental 
effects  of  channelization,  the  possibility  of  pro- 
tecting and  enhancing  the  environment  while  still 
providing  needed  flood  protection,  and  the  need 
for  a  moratorium  on  the  funding  and  construction 
of  stream  channelization  projects.  Channelization 
projects  usually  entail  changing  the  physical  shape 
of  the  stream  bed  and  bank,  regulating  natural 
stream  flow  patterns,  and  impounding  or  modify- 
ing the  flood  plain.  This  results  in  destruction  of 
the  habitat  of  fish  and  wildlife,  which  must  evacu- 
ate the  area  or  perish.  Other  effects  of  channeliza- 
tion include  increased  turbidity  and  siltation,  in- 
creased downstream  flooding,  and  a  loss  of 
woodland  habitat  through  right-of-way  clearing.  A 
redirection  of  land-use  philosophy  is  necessary  to 
reduce  the  need  for  flood  protection.  This  could  be 
based  on  flood  plain  zoning  where  only  uses  able 
to  withstand  temporary  floods  would  be  allowed. 
In  addition,  more  priority  should  be  given  to 
recommendations  made  by  environmental  agen- 
cies about  project  design.  A  review  of  channeliza- 
tion projects  directed  toward  the  possibility  of 
redesign  or  deauthorization  is  recommended. 
(Johnson-Florida) 
W72-06213 


WATERLAW  IN  ARKANSAS, 

L.  E.  Mack. 

Industrial  Research  and  Extension  Center,  College 
of  Business  Administration,  University  of  Arkan- 
sas, Little  Rock,  October  1963.  74  p,  157  ref,  1  ap- 
pend. 

Descriptors:  'Arkansas,  'Water  pollution  control, 
'Riparian  rights.  Legislation,  Water  law.  Compet- 
ing uses,  Riparian  waters,  Judicial  decisions. 
Water  quality  control.  Regulation,  Administration, 
Administrative  agencies.  Natural  flow  doctrine. 
Appropriation,  Groundwater,  Waste  disposal. 
Accretion  (Legal  aspects),  Avulsion,  Boundaries 
(Property),  Legal  aspects,  State  governments. 

A  descriptive  summary  of  statutory  and  case  law 
on  the  development  and  use  of  water  in  Arkansas 
is  presented.  The  relative  abundance  of  water 
resources  in  Arkansas  has  limited  litigation  of 
water  rights.  Early  litigation  predominantly  con- 
cerned injury  to  property  caused  by  excessive 
water.  Pollution  has  caused  increasing  concern 
and  litigation,  along  with  rights  to  available  water 
and  stream  flow  maintenance.  Courts  have  ac- 
cepted the  riparian  doctrine  of  reasonable  use 
which  states  that  a  proprietor  must  use  water  with 
reasonable  regard  to  rights  of  others.  The  legisla- 
ture has  also  adopted  some  aspects  of  the  ap- 
propriation doctrine  whereby  a  state  agency  may 
allocate  a  fair  share  of  water  where  there  are 
shortages.  Although  a  landowner  may  fend  off 
water  that  washes  on  his  land,  he  may  not  obstruct 
a  watercourse  or  increase  natural  flow  to  the  un- 
reasonable detriment  of  another  landowner.  Water 
pollution  law  and  navigable  boundaries  are 
analyzed,  along  with  the  statutory  authority  of 
various  state  agencies.  An  appendix  sets  forth  Ar- 
kansas statutes  relating  to  water  law.  (Smiljanich- 
Florida) 
W72-06214 


SIERRA  CLUB  V.  SANITARY  WATER  BOARD 
(SANITARY  BOARD'S  POWER  TO 

AUTHORIZE  STRIP  MINING). 

281  A. 2d  256-260  (Pa.  Commonwealth  Ct.  1971). 


Descriptors:  'Pennsylvania,  'Sedimentation, 
'Mine  drainage,  'Permits,  'Strip  mine  wastes.  In- 
dustrial wastes,  Waste  disposal,  Fishing,  Water 
supply,  Sediment  control,  Sediment  discharge. 
Administrative  agencies,  Administration,  Water 
pollution.  Water  pollution  control,  Remedies,  Ju- 
dicial decisions,  Legal  aspects.  Strip  mines. 

Plaintiff  conservationists  appealed  from  an  adjudi- 
cation of  defendant  Pennsylvania  Sanitary  Water 
Board  which  granted  a  permit  to  defendant  cor- 
poration for  the  discharge  of  industrial  wastes  and 
mine  drainage  from  a  proposed  bituminous  coal 
strip  mine.  Plaintiffs  asserted  that  the  operation 
would  cause  sedimentation  which  would  degrade 
the  fishing  quality  of  a  stream  and  its  use  for 
domestic  water  supply  purposes.  The  Common- 
wealth Court  of  Pennsylvania  affirmed  the 
Board's  order  and  held  it  was  not  shown  that  the 
Board's  finding,  that  the  operation  could  be  con- 
ducted without  pollution,  was  contrary  to  the 
weight  of  evidence,  because  the  Board  found  that 
defendant  corporation  had  made  concerted  efforts 
to  devise  preventive  measures  against  excessive 
silt.  The  court  found  that  while  some  silt  may  be 
useful  to  a  stream,  excessive  silt  is  injurious  to 
aquatic  life.  Consequently,  the  court  concluded 
that  the  best  way  to  deal  with  the  problem  is  to 
require  that  preventive  safeguards  be  incorporated 
in  any  plan  where  the  potential  for  excessive  silta- 
tion exists.  (Shelnut-Florida) 
W72-06215 


A  BILL  TO  PRESERVE  HUMAN  HEALTH  AND 
WELFARE:  THE  MARINE  PROTECTION  ACT 
OF  1971, 

Congress,      Washington,      D.C;      and      House, 

Washington,  D.C. 

T.  M.  Pelly. 

Congressional  Record,   Vol.    117,  647-648  (daily 

ed.)  February  10, 1971. 

Descriptors:  'United  States,  'Waste  disposal, 
♦Oceans,  'Permits,  'Water  pollution  control. 
Legislation,  Legal  aspects.  Damages,  Remedies, 
Navigable  waters.  Water  pollution.  Water  pollu- 
tion sources,  Administration,  Administrative 
agencies.  Federal  government.  Regulation,  Stan- 
dards, Public  health. 

The  Marine  Protection  Act  of  1971  was  introduced 
into  Congress  to  regulate  the  dumping  of  materials 
in  the  oceans,  coastal,  and  other  waters.  The  Act 
resulted  from  a  report,  from  the  Council  on  En- 
vironmental Quality,  which  stated  that  unregu- 
lated dumping  endangers  human  health,  welfare, 
the  marine  environment,  ecological  systems,  and 
economic  potentialities.  Establishing  a  federal  pol- 
icy of  regulating  dumping,  the  Act:  (1)  authorizes 
the  issuance  of  transportation  and  dumping  per- 
mits by  the  Administrator  of  the  Environmental 
Protection  Agency,  (2)  provides  standards  for  per- 
mit applications,  and  (3)  governs  the  nature  of  per- 
mits. Permits  may  be  issued  where  the  applicant 
indicates  that  transportation  or  dumping  of  the 
material  will  not  unreasonably  degrade  or  en- 
danger human  health,  the  marine  environment,  or 
economic  potentialities.  Limited  exemptions  are 
allowed  where  the  dumping  is  necessary  in  an 
emergency  to  safeguard  human  life.  The  Act  pro- 
vides for  civil  penalties,  criminal  fines,  and  equita- 
ble relief.  The  Administrator  is  empowered  to 
issue  appropriate  regulations  and  utilize  the 
resources  of  other  federal  agencies.  The  Secretary 
of  State  is  directed  to  seek  international  action  and 
cooperation.  (Shelnut-Florida) 
W72-06216 


MARINE     PROTECTION,     RESEARCH,     AND 
SANCTUARIES  ACT  OF  1971, 

Congress,      Washington,      D.C;      and      House, 

Washington,  D.C. 

C.  W.  Sandman. 

Congressional  Record,  Vol.  117,  9363-9364  (daily 

ed.)  September  9,  1971. 


Descriptors:  'United  States,  'Waste  dispose 
•Permits,  'Oceans,  'Water  pollution  contrc 
Legislation,  Judicial  decisions.  Legal  aspect 
Water  pollution,  Water  pollution  sources,  A 
ministration,  Administrative  agencies,  Fedet 
government,  State  governments,  Public  health. 

Congressman  Charles  Sandman  of  New  Jersey  e 
pressed  his  support  for  the  proposed  Marine  Pr 
tection,  Research,  and  Sanctuaries  Act  of  191 
The  strongest  point  in  the  Act  pertains  to  the  i 
suance  of  permits  before  the  discharge  of  wast< 
Sandman  noted  two  cases  where  courts  enjoin 
the  dumping  of  toxic  substances  into  the  oce 
without  sufficient  jurisdiction  to  take  such  actii 
outside  the  three-mile  and  twelve-mile  limits.  Tl 
problem,  however,  would  be  alleviated  by  the  Ai 
The  Secretary  would  not  issue  a  permit  for  t 
loading  of  toxic  substances.  If  permits  were  not 
sued,  ships  would  not  be  loaded.  Additionally,  t 
Act  would  have  great  force  and  would,  for  the  fii 
time,  give  jurisdiction  to  federal  district  courts 
stop  promiscuous  dumping  at  sea.  Sandman  » 
propose  an  amendment  to  allow  states  to  legist; 
in  this  field.  (Shelnut-Florida) 
W72-06217 


TENNESSEE  CENT.  RY.  V.  ASKEW  (RA1 
ROAD'S  LIABILITY  FOR  MAINTAINING  1 
ADEQUATE  CULVERT). 

1 1  Tenn.  App.  406-410,  1930. 

Descriptors:  'Tennessee,  'Culverts,  'Railroa 
'Storm  runoff,  'Flood  damage.  Floods.  Embai 
ments.  Streams,  Surface  runoff,  Storms,  Ra 
Rainfall.  Water  injury,  Damages,  Adjudicati 
procedure,  Legal  aspects,  Prescriptive  rights,  S 
face  waters.  Judicial  decisions. 

Plaintiff  landowner  sued  defendant  railroad 
recover  for  flood  damages.  Plaintiff's  tract  v 
near  a  railroad  embankment  through  which 
stream  flowed  through  a  culvert.  Following  an 
most  unprecedented  rainfall  the  stream  br< 
through  the  embankment  and  destroyed  plaintil 
house.  Although  the  evidence  demonstrated  t 
the  flood  was  unprecedented,  the  culvert  had  lx 
washed  out  several  times  previously.  Defend 
asserted  the  damage  resulted  from  an  act  of  C 
for  which  it  was  not  liable.  Plaintiff  contem 
previous  floods  had  shown  that  the  culvert  was 
adequate,  and  that  defendant  was  obligated 
maintain  a  sufficient  bridge  or  culvert.  The  T 
nessee  appellate  court  held  that  it  is  the  duty  c 
railroad  to  provide  means  to  carry  off  surf: 
water  and  provide  a  passage  large  enough  to  ca 
off  extraordinary  rainfalls.  The  court  ruled  that 
defendant  had  the  burden  of  proving  a  prescript 
right  to  maintain  an  insufficient  culvert  and  t 
defendant  was  negl;gent,  although  the  ratnfal 
issue  was  unusual.  The  trial  court's  judgmeni 
favor  of  plaintiff  was  affirmed.  (Hart-Florida) 
W72-06218 


GOOD  ALL  V.  HERBERT  AND  SON  (SA 
COMPANY'S  LIABILITY  FOR  DREDGI 
SAND  BAR  BELOW  LOW  WATER  MARK). 

8  Tenn.  App.  265-270,  1928. 

Descriptors:  'Tennessee.  'Sand  bars.  "C 
demnation.  "Accretion  (Legal  aspects'.  "L 
water  mark.  Sands.  Dams,  United  States.  Fed 
government.  Eminent  domain.  Design  flood, 
judication  procedure.  Legal  aspects.  Judicial  d 
sions.  Riparian  rights.  Rivers.  Navigable  riv 
Damages. 

Plaintiff  riparian  landowner  sued  defendant  s 
company  to  recover  damages  for  removing  s 
and  gravel  from  a  sand  bar  in  a  river  Plainti 
deed  described  his  property  as  to  'the  extreme 
water  mark'.  The  United  States,  however, 
condemned  all  riparian  land  below  the  'pool  le 
for  its  upriver  dam.  Plaintiff  contended  the  ju 
verdict  that  the  sand  bar  was  below  the  low  w 
mark  was  unsupported  by  the  evidence.  A 
determining  that  evidence  to  support  the  fini 


104 


WATER  RESOURCES  PLANNING— Field  06 
Water  Law  and  Institutions — Group  6E 


existed,  the  Tennessee  appellate  court  stated  that 
'ordinary  low  water  mark'  is  the  usual  stage  of  the 
river,  not  increased  by  precipitation  nor 
diminished  by  drought.  Plaintiff  also  disputed  the 
lower  court's  jury  charge  that  plaintiff  could  not 
recover  for  sand  and  gravel  taken  below  the  low 
water  mark,  because  the  United  States  had  only 
:ondemned  land  to  pool  level,  leaving  an  area  for 
which  plaintiff  was  uncompensated.  This  argu- 
ment was  rejected  because  plaintiff  was  not  enti- 
tled to  compensation  for  mere  interference.  The 
jury  charge  that  plaintiff  could  not  recover  for 
.and  taken  from  accretions  above  the  low  water 
mark  was  also  contested.  The  court  held,  how- 
:ver,  that  plaintiff  could  not  recover,  because  the 
government's  condemnation  extinguished  plain- 
tiff's right  to  accretion.  (Hart-Florida) 
W72-06219 


PEOPLE  EX  REL.  DRAINAGE  COMM'RS.  V. 
CHICAGO  AND  E.  ILL.  RY.  (RAILROAD'S 
DUTY  TO  MAINTAIN  DRAINAGE  CULVERT). 

158  III.  App.  535-544, 1930. 

Descriptors:  'Illinois,  "Culverts,  "Railroads, 
"Drainage  practices,  'Drainage  engineering,  Ease- 
ments, Drainage,  Ditches,  Payment,  Obstruction 
:o  flow,  Legal  aspects,  Judicial  decisions, 
Drainage  districts,  Drainage  patterns. 

Plaintiff  drainage  commissioners  sought  an  injunc- 
tion to  compel  defendant  railroad  to  remove  and 
replace  a  culvert  through  its  roadbed  to  the 
drainage  ditch.  The  culvert  installed  by  defendant 
was  both  too  high  and  too  small.  Consequently,  it 
obstructed  plaintiffs'  drainage  flow.  Defendant 
had  agreed  to  replace  the  pipe,  but  claimed  that  the 
work  must  be  at  plaintiffs'  expense.  The  Illinois 
appellate  court  ruled  that  a  railroad  has  a  duty  to 
construct  its  roadbeds  to  subserve  to  public 
drainage  easements  and  is,  therefore,  obligated  to 
remove  inadequate  culverts  and  replace  them  at  its 
own  expense.  Although  defendant  contended  the 
effort  was  unnecessary  because  of  a  natural  water- 
course existed  only  a  short  distance  away,  the 
court  stated  that  the  existence  of  the  watercourse 
did  not  alter  its  conclusion.  Plaintiffs  also  sought 
to  have  defendant  widen  and  deepen  the  water- 
course, but  defendant  refused  because  payment 
had  not  been  received.  However,  the  court  held 
(hat  defendant  must  commence  the  work  without 
payment,  since  ample  security  had  been  furnished 
by  plaintiffs.  (Hart-Florida) 
W72-06220 


FLOOD  CONTROL  AND  BEACH  EROSION- 
-FINANCING. 

Public  Act  No.  14,  Connecticut  Legislative  Ser- 
vice, p  13-14,  1969. 

Descriptors:  'Connecticut,  'Flood  control, 
'Beach  erosion,  'Financing,  Legislation,  Cities, 
Water  law.  Legal  aspects,  Federal  government. 
Local  governments,  Flood  protection,  Flood,  Ero- 
sion. Erosion  control,  Beaches,  Coasts,  Dams, 
Dam  construction,  Dikes,  Channel  improvement. 
State  governments. 

Connecticut  statutes  are  hereby  amended  to  pro- 
vide that  the  construction  cost  or  part  thereof  of  a 
system  concerning  beach  erosion  and  flood  con- 
trol, or  the  local  cash  contribution  required  by  the 
federal  government  for  such  construction,  may  be 
paid  by  the  issuance  of  bonds  or  direct  appropria- 
tion. The  water  resources  commission  is 
authorized  to  enter  into  agreements  with  the 
federal  government  and  any  municipality  for  con- 
struction of  flood  control  systems,  tidal  and  hur- 
ricane protection  systems,  and  navigation  pro- 
jects. The  commission  may  give  assurances  to  the 
federal  government  that  the  state  will  save  the 
United  States  from  damages  due  to  construction 
works  and  pay  cash  contributions  as  required  ex- 
cept that  for  tidal  and  hurricane  protection  and 
navigation  projects,  such  reimbursement  shall  be 
not  less  than  fifty  percent.  (Robinson-Florida) 
W72-06221 


A  BILL  TO  AMEND  THE  WATERSHED  PRO- 
TECTION AND  FLOOD  PREVENTION  ACT  TO 
PERMIT  FEDERAL  COST  SHARING  FOR  CER- 
TAIN USES  OF  WATER  STORED  IN  RESER- 
VOIRS. 
Senate  Bill  50,  89th  Cong,  1st  Sess.  1965.  2  p. 

Descriptors:  'Watershed  Protect,  and  Flood  Prev. 
Act,  'Reservoir  construction,  'Reservoir  storage, 
'Construction  costs,  'Flood  protection,  Legisla- 
tion, Federal  government,  Cost  sharing,  Cost 
repayment,  Reimbursable  costs,  Reservoir  opera- 
tion, Flood  control,  Non-reimbursable  costs, 
Federal  project  policy,  Cost  allocation,  Water 
storage,  Watershed  management,  Water  supply, 
Water  utilization,  Municipal  water,  Industrial 
water,  Waste  treatment,  Legal  aspects,  Water  pol- 
lution control. 

The  Watershed  Protection  and  Flood  Prevention 
Act  would  be  amended  to  provide  that  any  part  of 
reservoir  construction  or  modification  costs,  in- 
cluding engineering  costs,  applicable  to  flood 
prevention  shall  be  carried  by  the  federal  govern- 
ment. The  federal  government  would  sustain  up  to 
one-half  of  water  storage  costs  for  anticipated  fu- 
ture municipal  or  industrial  water  demands  and 
streamflow  regulation  for  water  quality  control 
purposes.  It  would  not,  however,  bear  any  portion 
of  such  costs  where  water  storage  or  release  is 
substituted  for  adequate  waste  treatment  or  con- 
trol. (Earl-Florida) 
W72-06222 


RURAL  WATER  ACT  OF  1965  (A  BILL  TO 
ASSIST  IN  THE  DEVELOPMENT  OF 
ADEQUATE  RURAL  WATER  SYSTEMS). 

Senate  Bill  493,  89th  Cong,  1st  Sess.  1965.  3  p. 

Descriptors:  'United  States,  'Rural  areas,  'Water 
supply,  'Water  resources  development,  'Cost 
sharing,  Federal  government,  Legislation,  Water 
allocation  (Policy),  Grants,  Cost  allocation,  Dis- 
tribution, Distribution  patterns,  Supervisory  con- 
trol (Power),  Water  conveyance,  Water  delivery, 
Water  works,  Construction  costs,  Administration, 
Administrative  agencies,  Legal  aspects,  Operating 
costs,  Water  storage.  State  jurisdiction,  Local 
governments. 

Identifiers:  'Rural  Water  Act  of  1965,  'Rural 
Electrification  Act  of  1936. 

The  Rural  Electrification  Act  of  1936  would  be 
amended  to  provide  recognition  of  the  federal 
government's  role  in  assisting  state  and  local  in- 
terests in  providing  adequate  rural  water  systems. 
Grants  are  authorized  for  cooperatives  and  mutual 
associations  to  finance  the  improvement,  expan- 
sion, construction,  acquisition,  and  operation  of 
local  water  supply,  storage,  and  distribution 
systems.  Such  grants  may  be  made  only  if :  ( 1 )  pro- 
jects are  determined  to  be  needed  in  the  rural  area, 
(2)  project  loans  cannot  be  obtained  at  reasonable 
rates,  and  (3)  state  and  local  contributions— ap- 
proximately equal  to  each  other— constitute  at  least 
fifty  percent  of  total  project  costs.  The  federal 
contribution  for  any  single  project  shall  not  exceed 
$1 ,500,000.  Nothing  contained  herein  shall  deprive 
any  state  agency  of  regulatory  jurisdiction.  No 
project  failing  to  meet  appropriate  state  and  local 
regulations  shall  be  approved.  The  term  'rural 
area'  shall  mean  any  area  not  within  the  bounda- 
ries of  an  incorporated  or  unincorporated  city,  vil- 
lage, or  borough  having  a  population  in  excess  of 
five  thousand.  Sums,  not  to  exceed  $100,000,000 
annually,  are  authorized  to  be  appropriated.  (Earl- 
Florida) 
W72-06223 


WILD  RIVERS  ACT  (A  BILL  TO  RESERVE 
CERTAIN  PUBLIC  LANDS  FOR  A  NATIONAL 
WILD  RIVERS  SYSTEM). 

Senate  BUI  1446,  89th  Cong,  1st  Sess.  1965.  12p. 

Descriptors:  'Wild  rivers,  'River  systems,  'Wild 
Rivers  Act,  Rivers,  Conservation,  River  basins, 
River  basin  development.  Water  pollution.  Water 


pollution  control.  Pollution  abatement,  Adminis- 
trative agencies,  Administration,  Legislation, 
State  governments,  Local  governments,  Interstate 
rivers,  Legal  aspects,  Eminent  domain,  Water 
rights. 

In  order  to  preserve  certain  rivers  in  their  natural 
state,  this  Senate  bill,  entitled  the  'Wild  Rivers 
Act'  would  set  aside  specific  rivers  to  remain  in  a 
free-flowing  condition.  Six  rivers  are  initially 
designated  as  wild  river  areas.  Another  nine  rivers 
are  designated  as  potential  additions  to  the  wild 
rivers  system.  The  Secretaries  of  the  Interior  and 
Agriculture  are  directed  to  consult  with  concerned 
states  to  determine  if  a  joint  federal-state  plan  to 
conserve  these  rivers  is  feasible.  Their  recommen- 
dations shall  be  submitted  to  Congress  through  the 
President.  Furthermore,  all  water  resources 
development  activities  by  federal  agencies  must 
consider  potential  wild  river  areas.  The  Secretaries 
are  directed  to  make  specific  investigations  for  in- 
clusion of  further  wild  river  areas  in  the  system. 
Recommendations  must  indicate  the  necessity  of 
land  and  scenic  easement  acquisition.  The  wild 
river  area  will  be  jointly  administered  by  the 
Secretaries.  They  are  empowered  to  acquire  lands. 
Dams  may  not  be  constructed  in  a  wild  river  area. 
Mineral  laws,  however,  are  unaffected  by  the  Act. 
Interagency  cooperation  to  eliminate  water  pollu- 
tion is  directed.  Just  compensation  is  required  for 
water  rights  taken  under  the  Act.  (Hart-Florida) 
W72-06224 


AN  ACT  RELATING  TO  THE  DEPARTMENT 
OF  NATURAL  RESOURCES  (REGISTRATION 
AND  PERMITS  FOR  DREDGE  AND  FILL  AC- 
TIVITIES AND  EQUIPMENT). 

Fla.  Laws  ch.70-442,  p  1324-1328,  1970. 

Descriptors:  'Florida,  'Dredging,  'Landfills, 
'Permits,  Administrative  agencies,  Legislation, 
Legal  aspects,  Regulation,  Logging  (Recording), 
State  jurisdiction,  State  governments,  Supervisory 
control  (Power). 
Identifiers:  'Criminal  penalties. 

All  persons  engaging  in  dredge  and  fill  activities 
are  required  to  file  a  report  with  the  Department  of 
Natural  Resources  delineating  the  numbers  and 
types  of  dredge  and  fill  equipment  utilized.  A  per- 
mit to  engage  in  dredge  and  fill  activities  must  be 
obtained  from  the  Department.  Violations  con- 
stitute a  misdemeanor.  A  daily  log  book  must  be 
maintained  for  each  piece  of  equipment,  listing  the 
kind  of  activity  performed,  its  location,  and  the 
kind  of  material  removed  and  deposited.  Dredging, 
with  or  without  a  permit,  with  intent  to  defraud, 
confiscate  lands,  or  trespass,  constitutes  a  felony. 
Material  misstatement  in  permit  applications  or 
willful  disregard  of  the  Act's  provisions  are 
grounds  for  refusal,  suspension,  or  revocation  of  a 
permit.  Suspension  or  revocation  proceedings  may 
be  initiated  by  the  Department  or  any  other  per- 
son. The  Department  may  promulgate  rules  and 
regulations  to  effectuate  the  Act.  Such  rules  and 
regulations  may  be  judicially  enforced.  (Hart- 
Florida) 
W72-06225 


CONVEYANCE  OF  STATE  LANDS  TO  UNITED 
STATES  FOR  THE  BISCAYNE  NATIONAL 
MONUMENT. 

Fla.  Laws  ch.  70-364,  p  1 160-1 161 ,  1970,  amending 
Fla.  Stat.  sec.  253.62(1969). 

Descriptors:    'Florida,    'Land    tenure,    'United 
States,   'Reservation  doctrine,   'National  monu- 
ments, 'Coasts,  Land,  Administrative  agencies, 
Legislation,  Bulkheads,  Bulkhead  line. 
Identifiers:  'Biscayne  National  Monument. 

The  Trustees  of  the  Internal  Improvement  Fund 
are  authorized,  by  this  amendment,  to  convey 
lands  to  the  United  States  for  establishment  of  the 
Biscayne  National  Monument.  All  previous  acts  of 
the  Trustees  and  agreements  between  the  trustees 
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and  the  United  States  for  establishment  of  the 
Monument  are  ratified.  Trustees  are  discharged 
from  compliance  with  other  provisions  requiring 
compliance  with  conditions  precedent  for  con- 
veyancing and  are  not  required  to  reserve  mineral 
rights  in  the  deed.  No  waiver  of  requirements  con- 
cerning bulkheads  and  dredging  and  filling  is  pro- 
vided. The  United  States  shall  have  the  right  to  im- 
mediate possession.  (Hart-Florida) 
W72-06226 


AN  ACT  RELATING  TO  DREDGE  AND  FILL 
PERMITS,  APPROVAL  BY  TRUSTEES  OF  IN- 
TERNAL IMPROVEMENT  TRUST  FUND. 

Fla.  Laws  ch.  70-375,  p  1188,  1970,  amending  Fla. 
Stat.  ch.  253,  1969. 

Descriptors:  'Florida,  'Permits,  'Dredging, 
•Landfills,  Administrative  agencies,  Legislation, 
Legal  aspects,  Supervisory  control  (Power). 

Special  legislation  granting  exceptions  to  provi- 
sions of  Florida  statutes,  chapter  253,  concerning 
dredge  and  fill  permits  shall  provide  that  the 
Trustees  of  the  Internal  Improvement  Fund  shall 
have  authority  to  reject  permit  applications  pur- 
suant to  special  legislation.  All  applications  for 
dredge  and  fill  permits  pursuant  to  special  acts 
previously  or  subsequently  enacted  shall  be  sub- 
ject to  approval  by  the  Trustees.  (Hart-Florida) 
W72-06227 


AN  ACT  RELATING  TO  STATE-OWNED  SUB- 
MERGED LANDS  (REPORTS  OF  ECOLOGI- 
CAL AND  BIOLOGICAL  STUDIES  OF  SUB- 
MERGED LANDS). 

Fla.  Laws  ch.  70-81 ,  p  196-199,  1970  amending  Fla. 
Stat.  ch.  253,  1969. 

Descriptors:  'Florida,  'Beds,  'Bulkheads,  'Land- 
fills, 'Environmental  effects.  Ecology,  Biology, 
State  governments,  Administrative  agencies. 
Legislation,  Legal  aspects,  Bulkhead  line,  Adop- 
tion of  practices,  Land  tenure.  Real  property. 
Public  rights,  Land  development,  Investigations. 

Chapter  253,  Florida  statutes,  is  amended  to  pro- 
vide that  required  reports  of  ecological  and  biolog- 
ical studies  and  surveys  made  pursuant  to  the  sale, 
bulkheading,  or  filling  of  state-owned  submerged 
lands  be  read  into  the  record  and  duly  considered 
at  public  hearings.  Such  hearings  constitute  a  con- 
dition precedent  to  the  sale,  bulkheading,  or  filling 
of  such  lands.  (Hart-Florida) 
W72-06228 


AN  ACT  RELATING  TO  THE  BOARD  OF 
TRUSTEES  OF  THE  INTERNAL  IMPROVE- 
MENT TRUST  FUND;  AMENDING  SECTION 
253.12  (1),  FLORIDA  STATUTES;  AND  PROVID- 
ING FOR  THE  ADMINISTRATION  OF  SUB- 
MERGED LANDS  IN  NAVIGABLE  MEAN- 
DERED FRESH  WAT  ER  LAKES. 
Fla.  Laws.  ch.  70-97.  p  351-355,  1970  amending 
Fla.  Stat.  ch.  253,  1969. 

Descriptors:  'Florida,  'Ownership  of  beds,  'Lake 
beds,  'Boundaries  (Property),  State  jurisdiction. 
Riparian  land,  Severance,  Usufructuary  right. 
Legislation,  Lakes,  Water  levels,  High  water 
mark.  Low  water  mark.  Riparian  rights.  Public 
rights.  Navigable  waters,  Beds,  Real  property, 
Land  tenure.  Water  rights,  Recreation,  Riparian 
waters. 

State-owned  submerged  lands  in  navigable  mean- 
dered fresh  water  lakes  shall  be  administered 
under  section  253.151,  Florida  statutes,  as  herein 
amended.  Submerged  lands  under  fresh  water 
lakes  shall  be  considered  a  separate  class  of 
sovereignty  lands.  The  boundary  line  separating 
such  lands  from  that  of  upland  riparian  owners 
shall  be  established  through  either:  (1)  physical 
evidence  of  the  edge  of  the  water  when  the  state 
acquired  jurisdiction,  (2)  affidavits  of  longtime  re- 


sident, (3)  gauging  station  records,  or  (4)  on-site 
examinations.  Riparian  owners  shall  have  a 
usufructuary  right  over  land  lakeward  of  the  boun- 
dary line,  extending  to  the  existing  water  line. 
Riparians  shall  have  ingress  and  egress  for  boat- 
ing, swimming,  and  similar  activities  and  shall  be: 
(1)  granted  the  privilege  of  clearing  certain  aquatic 
vegetation,  (2)  permitted  to  combat  erosion 
through  filling,  and  (3)  granted  usufructuary  rights 
in  land  exposed  by  water  recession.  Structures 
authorized  by  permit  shall  be  for  the  riparian 
owner's  sole  use.  Trustees  of  the  Internal  Im- 
provement Trust  Fund  shall  promulgate  rules  and 
regulations  to  carry  out  the  purposes  of  this  sec- 
tion. (Earl-Florida) 
W72-06229 


AN  ACT  RELATING  TO  SOU-  AND  WATER 
CONSERVATION  (ESTABLISHMENT  OF 
WATERSHED  DISTRICTS). 

Fla.  Laws,  ch.  69-235,  p  924-939  amending  Fla. 
Stat.  ch.  582,  1969. 

Descriptors:  'Florida,  'Soil  conservation,  'Water 
conservation,  'Watershed  management. 

Watersheds  (Basins),  Taxes,  Flood  control.  Ero- 
sion control.  Water  management  (Applied),  Wil- 
dlife management,  Legislation,  Administrative 
agencies.  State  governments.  Legal  aspects, 
Water  districts.  Supervisory  control  (Power). 

Chapter  582,  Florida  statutes,  is  amended  to  in- 
clude utilization  of  soil  and  water  resources,  fish, 
wildlife,  recreational  developments,  and  control  of 
artesian  wells  among  conservation  methods.  The 
Soil  and  Water  Conservation  Advisory  Commit- 
tee's composition  is  altered  to  include  representa- 
tion of  recreation,  fish,  and  wildlife  interests.  The 
Board  is  empowered  to  receive  and  expend  funds. 
Utilization  of  soil  and  water  resources  js  included 
among  the  powers  of  soil  and  water  conservation 
districts.  Establishment  of  watershed  improve- 
ment districts  by  petition  is  authorized.  The  feasi- 
bility of  a  proposed  district  is  determined  by 
referendum.  If  the  district  is  feasible,  the  super- 
visors notify  the  circuit  courts  of  the  applicable 
counties,  which  certify  the  district's  creation. 
Several  watershed  districts  may  be  established  in 
one  soil  and  water  conservation  district.  The  boun- 
daries and  name  of  a  district  may  be  changed  by 
petition.  The  district  board  of  directors  are 
nominated  by  petition  and  elected  by  landowners. 
Watershed  districts  may  employ  personnel,  levy 
taxes,  construct  and  maintain  improvement 
works,  purchase  and  condemn  land,  and  issue 
revenue  bonds.  All  work  must  be  coordinated  with 
flood  control  districts.  Districts  may  be  discon- 
tinued by  petition  and  referendum  after  five  years. 
(Hart-Florida) 
W72-06230 


AN  ACT  RELATING  TO  THE  FLORIDA  AD* 
AND  WATER  POLLUTION  CONTROL  COM- 
MISSION (IMPORTATION,  TRANSFER,  OR 
PROPAGATION  OF  AQUATIC  PLANTS 
WITHOUT  A  PERMIT  PROHIBITED). 
Fla.  Laws  ch.  69-158,  p  719-720  amending  Fla. 
Stat.  ch.  403,  1969. 

Descriptors:  'Florida,  'Aquatic  plants,  'Permits, 
'Administrative  agencies,  Ecology,  Legal  aspects. 
Administrative  decisions.  Supervisory  control 
(Power),  Regulation,  Legislation,  Environmental 
effects. 

Importation  into  Florida  of  any  non-native  aquatic 
plant  without  a  permit  is  prohibited  by  this  amend- 
ment to  Florida  statutes.  Transfer  of  aquatic  plants 
between  bodies  of  water  within  the  stale  and  cul- 
tivation or  propagation  of  aquatic  plants  in  state 
waters  without  a  permit  is  prohibited.  Before  issu- 
ing a  permit,  the  following  conditions  must  be  met: 
(1)  prior  approval,  by  the  Department  of  Agricul- 
ture and  the  Game  and  Fresh  Water  Fish  Commis- 
sion; and  (2)  certification  that  ecology  will  not  be 
endangered.  An  investigation  of  the  species  must 
be  conducted  before  a  permit  is  issued.  Violations 


constitute  a  misdemeanor  punishable  by  fine  anc 

imprisonment.  (Hart-Florida) 

W72-06231 


AN  ACT  RELATING  TO  THE  BOARD  OF  CON 
SERVATION;  DDXECTING  THE  BOARD  TC 
CONDUCT  AN  ECONOMIC,  ECOLOGICAL 
AND  BIOLOGICAL  SURVEY  OF  CHOC 
TAWHATCHEE  BAY  TO  DETERMINE  IT! 
BEST  USE  OR  USES. 
Ha.  Laws  ch.  69-225,  p  895,  1969. 

Descriptors:  'Florida,  'Bays,  'Administrativi 
agencies,  'Research  and  development,  'Compel 
ing  uses.  Biological  communities,  Wate 
resources.  Water  resources  development,  Inlet 
(Waterways),  Lagoons,  Ecology,  Estuariei 
Economic  feasibility.  Economics,  Estuaries. 
Identifiers:  'Choctawhatchee  Bay  (Fla). 

The  state  board  of  conservation  shall  conduct  ai 
economic,  ecological,  and  biological  study  o 
Choctawhatchee  Bay  to  determine  its  best  uses 
Potential  uses  to  be  considered  include:  (1)  spot 
and  commercial  fishing,  (2)  shell  dredging.  (3)  mar 
iculture,  and  (4)  other  commercial  and  recreations 
uses.  $50,000  is  appropriated  for  the  study.  Th 
services,  personnel,  and  facilities  of  other  stati 
agencies  may  be  utilized.  The  study  shall  also  ill 
elude  development  of  suggested  regulations  fo 
protection  of  the  Bay  to  insure  that  the  best  us 
will  continue.  (Hart-Florida) 
W72-06232 


AN  ACT  RELATING  TO  SUBMERGED  LAND 
(LEASE  FOR  AQUACULTURE  ACTIVITIES). 

Fla.  Laws,  ch.  69-46,  p  197-203  amending  Fla.  Stal 
ch.  253.  1967. 

Descriptors:  'Florida,  'Leases,  'Aquiculturt 
•Commercial  fishing,  'Aquatic  plants,  Aquati 
productivity.  Fish  farming.  Legislation,  Lejp 
aspects.  Regulation,  Administrative  decision! 
Shellfish,  Administrative  agencies. 
Identifiers:  'Aquaculture. 

The  Trustees  of  the  Internal  Improvement  Fun 
are  authorized  by  this  amendment  to  lease  sul 
merged  lands  and  grant  exclusive  use  of  the  be 
and  water  column  for  aquaculture  activities 
Leases  may  be  for  either  commercial  or  exper 
mental  aquaculture.  No  lease  may  be  granted  ov< 
protests  of  county  commissioners  in  the  propose 
area.  Information  required  in  applications  i 
delineated.  Notice  of  a  proposed  lease  must  t 
published.  If  objections  are  not  filed,  the  Truste< 
may  consummate  the  lease.  If  objections  are  file* 
hearings  must  be  held.  The  maximum  lease  term 
10  years.  Provisions  are  established  for  regulatii 
rental  fees,  maximum  lease  areas,  performanc 
requirements,  disposition  of  improvements  at  coi 
tract  termination,  and  assignability.  Leased  arej 
must  be  marked.  The  public  must  be  provided  wil 
ingress  and  egress  to  leased  tracts.  Prior  to  gran 
ing  a  lease,  the  Trustees  must  solicit  recommend 
tions  from  the  Board  of  Conservation  or  the  Gan 
and  Fresh  Water  Fish  Commission.  Conductii 
aquaculture  activities  in  excess  of  authority  coi 
stitutes  a  misdemeanor.  (Hart-Florida) 
W72-06233 


FLOOD  CONTROL  (CREATION  AND  FIN  AM 
ING  OF  FLOOD  CONTROL  DISTRICTS). 

Fla.  Stat.  sees.  378.01 ,  378.04  (Supp.  1970). 

Descriptors:  'Florida,  'Flood  control,  'Gover 
ment  finance,  'Water  districts.  Flood  protect!** 
Non-structural  alternatives.  Water  manageme 
(Applied),  Watershed  management.  Legislatio 
Legal  aspects.  Financing,  Water  resouro 
development. 

A  flood  control  district  may  be  created  in  any  CO 
tiguous  body  of  land  for  the  following  purpose 
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)  to  cooperate  with  the  United  States  for  flood 
jntrol,  conservation,  and  related  purposes;  (2)  to 
instruct  works;  (3)  to  control  water  levels;  (4)  to 
ive  general  control  over  the  waters  and  prevent 
jllution;  (5)  to  use  health  standards  to  determine 
water  quality  is  injurious;  and  (6)  to  enhance 
operation  between  the  district  and  the  division 
I  health.  Disbursements  are  authorized,  from  the 
ater  resources  development  account,  for  con- 
ruciing  district  works,  including  small  watershed 
-ojects.  Funds  are  also  authorized  for  navigation 
stricts  to  construct  district  works  and  highway 
idges  and  acquire  rights-of-way  and  water 
orage  areas.  (Hart-Florida) 
72-06234 


[ANAGEMENT  OF  MUNICIPAL 

ATERSHED;  EXERCISE  OF  WATER  RIGHTS 
ESERVED  BY  THE  GRANTOR  OF  LANDS 
ONVEYED  TO  THE  UNITED  STATES. 

ode  of  Federal  Regulations.  Title  36,  sec.  251.9, 
11.19(1970).  4p. 

escriptors:  'Watersheds  (Basins),  'Water  rights, 
.umbering,  'National  forests,  'Local  govern- 
ents.  Cities,  Forest  management.  Wood  wastes, 
ams.  Water  supply,  Forests,  United  States,  Con- 
acts,  Reservoirs,  Federal  government,  Public 
jhts 

he  Chief  of  the  Forest  Service  is  authorized  to 
iter  agreements  with  municipalities  to  restrict 
>e  of  national  forest  lands  from  which  municipal 
ater  supplies  are  derived.  The  agreement  must 
elude  the  following:  (1)  uses  restricted;  (2)  na- 
re  and  extent  of  restrictions;  (3)  special  protec- 
te  measures;  (4)  enforcement  assistance  to  be 
ven  the  Forest  Service;  and  (5)  payments,  if  any, 
•  compensate  the  United  States  for  resulting 
venue  losses.  A  grantor  of  lands  conveyed  to  the 
nited  States  who  reserves  water  rights  shall  take 
ecautions  to  prevent  forest  fires  or  assume 
sponsibility  for  damages  sustained  by  the  United 
tales.  All  slash  and  debris  from  timber  cutting 
ust  be  disposed  of  as  directed.  Flowage  and 
servoir  areas  must  be  cleared  of  timber  and 
:bris.  Timber  cut  in  exercise  of  reserved  rights 
lall  be  paid  for  at  the  usual  slumpage  price, 
'ater  surfaces  created  by  exercise  of  reserved 
ghts  shall  be  open  to  the  Forest  Service  and 
jblic  fishing,  if  the  original  purpose  is  not  inter- 
red with.  AU  plans  for  dams  impounding  more 
lan  10  acre  feet  of  water  or  a  6-foot  head  must  be 
>proved  by  the  Forest  Service.  (Hart-Florida) 
72-06238 


HO  OWNS  THE  WATER  IN  THE  STREAM, 

onnecticut  Umv  ,  Slorrs.  Dept.  of  Agricultural 
conomics. 

L.  Leonard, 
lilestones.  Fall  -  Winter.  1970-1971 .  A  publication 
'.  College  of  Agriculture  and  Natural  Resources, 
niversity  of  Connecticut,  Storrs.  2  p.  OWRR  A- 
2-CONN(6). 

escriptors:  'Connecticut,  'Streamflow,  'Water 
ilizaiion.  'Riparian  rights.  Water  users,  Regu- 
ted  flow.  Legislation,  Legal  aspects.  Water  law, 
'ater  rights.  Water  supply.  State  governments, 
[reams.  Rivers,  River  flow.  Alteration  of  flow, 
unning  waters.  Surface  waters.  Water  demand, 
egulation.  Administration.  Diversion. 

onnecticut  has  no  policy  regarding  the  manage - 
em  of  streamflow,  nor  is  there  a  state  agency 
ith  authority  to  supervise  alteration  of  stream- 
ow.  Rights  to  use  stream  water  are  based  primari- 

on  the  common  law  doctrines  of  riparian  rights 
id  prescription.  These  doctrines  and  their  appli- 
ition  in  Connecticut  are  examined.  The  legisla- 
ve  background  of  streamflow  protection  is  also 
tamined.    The    establishment   of   a   streamflow 

servauon  program  should  provide  a  definition  of 
ie  portion  of  the  flow  to  be  reserved  and  public 
introl  over  detentions  and  diversions.  Legislation 
>  reserve  portions  of  streamflow  should  include 
nits  on  detentions  and  diversions  for  all  public 


and  private  uses.  Although  stream  reservation 
would  limit  the  exercise  of  riparian  and  prescrip- 
tive rights,  it  need  not  require  a  basic  redefinition 
of  water  rights.  Conflicts  over  rights  to  use  water 
in  excess  of  the  reserved  flow  could  be  settled 
under  established  common  law  rules.  (Robinson- 
Florida) 
W72-06239 


INTENDANT  AND  WARDENS  OF  TOWN  OF 
PORT  ROYAL  V.  CHARLESTON  AND  W.C.  RY. 
(TITLE  TO  SHELLS  DEPOSITED  IN  NAVIGA- 
BLE WATERS). 

134  S.E.  497-503  (S.C.  1926). 

Descriptors:  'South  Carolina,  'Land  tenure, 
'Ownership  of  beds,  'Navigable  waters,  'Accre- 
tion (Legal  aspects).  Real  property,  High  water 
mark,  Railroads,  Cities,  Local  governments. 
Boundary  disputes.  Boundaries  (Property),  Legal 
aspects.  Judicial  decisions,  Adjudication 
procedure,  Land  reclamation,  Reclamation, 
Oysters. 

Plaintiff  township  sought  to  enjoin  defendant  rail- 
road*s  trespass  to  oyster  shells  deposited  on 
marshland  by  plaintiff.  Defendant  was  removing 
the  shells  in  order  to  extend  a  railroad  spur.  Plain- 
tiff claimed  title  to  the  land  and  shell  deposits  by 
accretion,  adverse  possession,  and,  alternatively, 
to  the  shells  as  chattels.  Defendant  denied  plain- 
tiff's ownership.  The  South  Carolina  Supreme 
Court  held  that  plaintiff  could  not  claim  title  to  the 
beds  by  accretion  because  it  had  failed  to  show 
ownership  of  the  highlands  adjoining  the  shell 
deposits.  The  court  also  held  that  plaintiff  had  not 
shown  exclusive  possession  and  therefore  could 
not  establish  title  by  adverse  possession.  The  court 
ruled  that  whether  or  not  shell  deposits  which  ex- 
tended below  and  above  high  water,  and  thereby 
made  land,  could  legally  be  treated  as  either  land 
or  chattels  above  high  water,  plaintiff  had  shown 
an  intention  to  treat  them  as  land  and  failing  to 
establish  ownership  as  land  could  not  now  elect  to 
treat  them  as  chattels.  The  court  noted  that  the 
buildup  of  shells  was  more  in  the  nature  of  a  recla- 
mation than  an  accretion.  The  lower  court's 
judgment  was  affirmed.  (Grant-Florida) 
W72-06240 


LAKE  GEORGE  STEAMBOAT  CO.  V.  BLAIS 
(RIGHT  OF  A  MUNICIPALITY  TO  LEASE 
DOCK  TO  PRIVATE  INTERESTS). 

323  N.Y.S.2d  383-387  (Sup.  Ct.  1971 ). 

Descriptors:  'New  York,  'Leases,  'Public 
benefits,  'Docks,  'Cities.  Public  rights.  Lakes,  In- 
dustries, Eminent  domain.  Regulation,  Contracts, 
Recreation  facilities.  Recreation,  Motivation,  So- 
cial impact.  Judicial  decisions.  Legal  aspects. 

Plaintiff  private  landowners  and  corporations 
sought  a  declaration  that  defendant  municipality 
lacked  authority  to  make  a  lease  conveying  exclu- 
sive use  of  a  municipal  dock  on  a  lake  for  private 
purposes.  Plaintiffs  claimed  the  municipality  had 
originally  obtained  the  dock  for  public  purposes 
and  was  thus  prohibited  from  leasing  it  to  private 
interests.  The  municipality  alleged  that  the  dock 
was  originally  taken  for  purposes  of  leasing,  and 
that  the  leasing  was  for  a  public  recreational  pur- 
pose. Reversing  a  judgment  declaring  the  lease 
violative  of  public  policy,  the  Supreme  Court  of 
New  York,  Appellate  Division,  Third  Department, 
held  that  such  leasing  was  within  the  constitutional 
power  of  a  municipality.  The  court  noted  that  the 
dock's  original  acquisition  was  for  the  express 
purpose  of  future  leasing.  The  lease  was  held  con- 
sistent with  public  policy  because  the  public 
benefited  through  greater  use  of  the  lake  and  the 
creation  of  private  lake  tours.  Where  property  is 
not  devoted  exclusively  to  public  use,  and  where 
public  enjoyment  is  promoted  in  part,  the  court 
ruled  a  municipality  may  lease  to  private  interests. 
(Smiljanich-  Florida) 
W72-0624I 


GARLAND  V.  STATE  (VALUATION  OF  LIT- 
TORAL PROPERTY  RIGHTS). 

321  N.Y.S.2d 776-787 (Ct.  CI.  1971). 

Descriptors:  'New  York,  'Eminent  domain, 
'Condemnation  value,  'Lakes,  Condemnation, 
Right-of-way,  Easements,  Land  appraisal, 
Recreation,  Market  value.  Appraisals,  Aesthetics, 
Evaluation,  Judicial  decisions,  Water  supply, 
Reservoirs,  Dams,  Spillways,  Pipelines,  Legal 
aspects.  Riparian  land.  Littoral,  State  govern- 
ments. 

In  an  eminent  domain  proceeding,  plaintiff  lan- 
downers filed  claims  for  the  taking  of  their  proper- 
ty by  defendant  state.  Plaintiffs  owned  land  upon 
which  was  situated  a  man-made  lake.  Defendant 
acquired  permanent  easements  for  water  supply 
purposes,  including  a  specified  amount  of  water 
for  water  supply  and  rights-of-way  for  a  dam, 
spillway,  and  pipelines.  Plaintiffs  reserved  rights 
to  use  the  lake  for  recreational  purposes  and  to 
draw  water  for  household  use.  Plaintiffs'  ap- 
praisers differed  from  defendant's  appraisers  in 
valuing  the  land  before  and  after  the  taking.  In  af- 
firming plaintiffs'  valuation,  the  Court  of  Claims 
of  New  York  held  that  plaintiffs  still  owned  fee 
simple  title  to  the  lake,  subject  only  to  easements 
reserved  for  defendant.  Limitations  on  plaintiffs 
use  of  the  land  and  lake  did  not  create  superior 
title  to  the  lake  in  defendant.  Thus,  the  market 
datum  of  plaintiffs'  appraisers  as  to  the  value  of 
the  property  after  the  taking  was  utilized,  resulting 
in  an  increased  appraised  value  for  the  land  and 
lake  after  defendant  had  taken  its  easements. 
(Smiljanich-Florida) 
W72-06242 


MINTON      V.     STEAKLEY     (INTERFERENCE 
WITH  DRAINAGE  EASEMENT). 

466   S.W.2d   441-446   (Springfield   Ct.    App.    Mo. 
1971). 

Descriptors:  'Missouri,  'Easements,  'Surface 
drainage,  'Culverts,  Drainage,  Ditches,  Judicial 
decisions.  State  governments.  Legal  aspects, 
Land  tenure.  Damages,  Remedies,  Surface 
waters,  Road  construction.  Drainage  practices, 
Surface  runoff,  Storm  runoff. 
Identifiers:  'Common  enemy  rule,  Injunctions 
(Mandatory). 

Plaintiff  dominant  tract  owners  sought  a  mandato- 
ry injunction  to  require  defendant  servient  tract 
owners  to  reconstruct  a  culvert  allegedly  impairing 
drainage  from  plaintiffs'  land.  The  lands  involved 
were  adjacent  tracts  located  in  a  large  drainage 
district.  Plaintiffs'  land  drained  into  a  ditch  which 
carried  the  water  through  defendants'  land.  Defen- 
dants constructed  a  road  across  the  ditch  with  a 
culvert  to  allow  drainage.  Plaintiffs'  land  was  sub- 
sequently flooded  after  a  heavy  rain.  Plaintiffs 
contended  that  a  drainage  easement  existed  across 
defendants'  land  and  that  the  culvert  was  in- 
adequate. Defendants  claimed  the  culvert  was  suf- 
ficient to  handle  all  normal  drainage.  The  Spring- 
field Court  of  Appeals  held  that  a  lower  proprietor 
in  possession  of  a  servient  tract  is  privileged  to 
construct  a  culvert  across  a  drainage  ditch  pro- 
vided that  it  does  not  interfere  unreasonably  with 
drainage  rights  of  the  higher  or  dominant  tract. 
Because  plaintiffs  had  failed  to  establish  that  their 
damages  resulted  from  the  restrictive  size  of  de- 
fendants' culvert,  the  lower  court's  denial  of  in- 
junctive relief  was  affirmed.  (Horwitz-Florida) 
W72-06243 


INJURY  BY  PERCOLATION  OR  SEEPAGE 
FROM  PONDED  WATER. 

American  Law  Reports,  Annotated,  Vol.  38,  p 
1244-1251,  1925. 

Descriptors:  'Percolating  water,  'Seepage, 
'Damages,  'Ponding,  Legal  aspects.  State  govern- 
ments, Jurisdiction,  Remedies,  Percolation,  Water 
storage.  Dams,  Water  supply.  Judicial  decisions. 
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The  English  rule,  known  as  Fletcher  v.  Rylands, 
which  has  been  followed  in  many  American  ju- 
risdictions, makes  one  who  collects  water  on  his 
premises  an  insurer  of  the  safety  of  his  neighbors. 
There  is  relief  from  liability  for  percolation  or 
seepage  only  when  damage  results  from  the  fault 
of  the  injured  person,  from  an  act  of  God,  or  from 
vis  major.  In  several  states  this  rule  has  been 
modified:  one  who  ponds  water  is  not  considered 
an  insurer  but  is  liable  for  damages  only  where  he 
has  been  negligent  in  the  construction  or  main- 
tenance of  his  pond  or  reservoir.  If  a  privilege  is 
granted  to  flood  certain  portions  of  land,  the  per- 
colation of  water  on  other  parts  of  the  grantor's 
land  will  make  the  grantee  liable  on  the  theory  that 
he  possessed  no  rights  other  than  those  specifi- 
cally granted.  There  is,  however,  no  uniform 
method  of  computing  the  actual  amount  of 
damages.  Numerous  cases  are  discussed  in  rela- 
tion to:  (1)  liability,  including  that  of  states  or  mu- 
nicipalities; (2)  measure  of  damages;  and  (3)  abate- 
ment and  injunctions.  (Horwitz-Florida) 
W72-06244 


LIABILITY  OF  PRIVATE  PERSONS  OR  COR- 
PORATIONS DRAINING  INTO  SEWER  MAIN- 
TAINED BY  MUNICIPALITY  OR  OTHER 
PUBLIC  BODY  FOR  DAMAGES  TO  RIPARIAN 
OWNERS  OR  OTHERS. 

American  Law  Reports,  Annotated,  Vol.  107,  p 
1192-1195.  1937. 

Descriptors:  *Waler  pollution  sources,  Third 
party  effects,  'Sewage  disposal,  'Industrial 
wastes,  'Damages,  Sewers,  Environmental  sanita- 
tion, Legal  aspects,  Water  law.  Judicial  decisions. 
Local  governments.  Riparian  rights,  Water  pollu- 
tion. Cities,  Sewage  effluents.  Sewage,  Water  pol- 
lution effects.  Water  pollution  control,  Non-struc- 
tural alternatives.  Abatement,  Municipal  wastes. 

Generally,  private  persons  or  corporations  drain- 
ing into  a  sewer  maintained  by  a  municipality  or 
other  public  body  are  not  liable  for  resulting 
damage  to  riparian  owners  or  others,  and  they  may 
not  be  enjoined  from  continued  use  of  the  sewer 
because  of  such  damage.  It  is  the  duty  of  the  body 
maintaining  the  sewer  to  dispose  of  the  sewage, 
and  private  persons  or  corporations  using  the 
sewer  have  no  control  over  it  or  over  the  final 
disposition  of  what  is  discharged.  A  number  of 
cases  following  this  rule  are  summarized.  How- 
ever, several  jurisdictions  have  held  differently.  In 
one  decision  a  company  was  held  liable  for  having 
the  harmful  substance  on  its  land  and  permitting  it 
to  escape  to  the  damage  of  the  plaintiff;  it  was  no 
excuse  that  the  city  had  the  power  to  direct  the 
flow  of  the  harmful  substance  in  its  sewers. 
Another  case  held  that  a  discharge  into  a  city 
sewer  might  be  enjoined  where  the  discharge  was 
of  matter  other  than  that  for  which  the  sewer  was 
intended,  and  which  matter  was  not  without  value. 
(Johnson-Florida) 
W72-06245 


POLLUTION  OF  STREAM  BY  MINING  OPERA- 
TIONS. 

American  Law  Reports.  Annotated.  Vol.  39,  p 
891-914,  1925. 

Descriptors:  'Riparian  rights,  'Mining  wastes, 
•Prior  appropriation,  'Remedies,  Water  pollution 
sources ,  Legal  aspects.  Riparian  lands.  Water  law, 
Judicial  decisions.  State  governments.  Pollution 
abatement.  Water  pollution.  Mining,  Water  pollu- 
tion effects,  Water  quality,  Public  rights.  Water 
rights,  Damages,  Mine  water.  Adjudication 
procedure,  Pennsylvania. 
Identifiers:  Injunction  (Prohibitory). 

A  mine  operator  ordinarily  has  no  right  to  pollute 
the  water  of  a  stream  so  as  to  injure  either  the  land 
of  an  adjacent  or  lower  riparian  proprietor,  or  the 
water  as  it  flows  past  such  land.  If  he  does,  he  is  li- 
able in  damages  and  may  be  subject  to  an  injunc- 
tion. A  proper  use  for  mining  purposes  may  con- 
taminate the  water  to  a  certain  extent;  such  pollu- 


tion cannot,  however,  be  carried  to  such  a  degree 
as  to  inflict  substantial  injury  upon  another  ripari- 
an. Under  the  prior  appropriation  doctrine,  a  lower 
proprietor  can  probably  not  object  to  the  fouling 
of  water  if  he  acquired  his  rights  after  the  upper 
appropriator's  rights  became  fixed.  The  prior  ap- 
propriator  is  limited  in  many  states  to  a  reasonable 
deterioration  of  water  quality  and  quantity.  The  af- 
fect of  contractual  or  prescriptive  rights  is  also 
considered.  Finally,  the  Pennsylvania  rule,  allow- 
ing pollution  without  liability  for  operations  con- 
ducted in  the  ordinary  and  usual  manner,  is  con- 
sidered. Numerous  cases  from  many  jurisdictions 
are  discussed  within  the  context  of:  (1)  rights  and 
liabilities  generally,  (2)  actions  for  damages,  (3)  ac- 
tions for  injunctions,  (4)  actions  for  both  damages 
and  injunctions,  and  (5)  joint  and  several  liability. 
(Horwitz-Florida) 
W72-06246 


RIGHT  TO  HASTEN  THE  FLOW  AND  IN- 
CREASE THE  VOLUME  OF  WATER  IN  A 
STREAM  BY  ALTERATIONS  OR  IMPROVE- 
MENTS IN  THE  BED. 

American  Law  Reports.  Annotated.  Vol.  9,  p 
1211-1212,  1920. 

Descriptors:  'Natural  flow  doctrine,  'Riparian 
rights,  'Streamflow,  'Alteration  of  flow,  'Stream- 
beds,  Relative  rights,  State  governments.  Rivers, 
Legal  aspects,  Judicial  decisions.  Flow,  Average 
flow,  Channel  flow.  Natural  flow,  River  flow, 
Public  rights,  Boundary  disputes.  Riparian  land. 
Remedies,  Damages,  Prior  appropriation. 

A  riparian  owner  has  a  right  to  have  a  stream  flow 
in  its  natural  condition.  This  principle  prevents  the 
acceleration  of  the  flow  of  water  in  a  stream  to  the 
injury  of  a  lower  proprietor.  Some  modifications 
or  alterations  of  the  natural  flow  are,  however, 
permissible  when  in  the  form  of  a  reasonable  use 
of  the  water  by  an  upper  riparian  owner.  A  deter- 
mination as  to  the  reasonableness  of  any  such  use 
is  a  question  that  must  be  determined  by  the  facts 
of  each  individual  case.  For  example,  an  owner  of 
land  has  the  right  to  clean  out  and  tube,  or  wall  up, 
a  natural  spring  on  his  land  when  he  does  not 
thereby  change  the  natural  course  of  the  water  and 
causes  no  injury  to  lower  riparian  owners  except 
that  which  may  result  from  the  increased  flow  of 
water  in  the  natural  channel  that  serves  as  an  out- 
let for  the  spring.  If,  however,  the  increased  flow 
causes  substantial  damage  to  upper  or  lower 
owners,  damages  will  be  assessed  against  the 
owner  altering  the  flow.  Numerous  cases  are 
discussed.  (Horwitz-Florida) 
W72-06247 


ENVIRONMENTAL  IMPACT  STATEMENT- 
--PROCEDURES  FOR  PREPARATION, 

Environmental  Protection  Agency,  Washington, 

DC. 

W.  D.  Ruckelshaus. 

Federal   Register,   Vol.   37,   No.    13,   p   879-885, 

January  20,  1972. 

Descriptors:  'Administrative  agencies,  'Environ- 
mental effects,  'Administrative  decisions,  Adjudi- 
cation procedure.  Federal  government.  Environ- 
ment. Administration,  Water  pollution  effects,  Air 
pollution  effects.  Public  rights.  Long-term 
planning.  Future  planning  (Projected),  Regulation, 
Non-structural  alternatives.  Legal  aspects. 
Identifiers:  'Environmental  impact  statement. 

The  Administrator  of  the  Environmental  Protec- 
tion Agency  (EPA)  herein  sets  forth  a  proposed 
addition  to  its  regulations  establishing  agency  pol- 
icy and  procedures  for  the  identification  and  anal- 
ysis of  the  environmental  impact  of  agency  ac- 
tions, and  the  preparation  and  processing  of  en- 
vironmental impact  statements.  The  environmen- 
tal assessment  process  would  consist  of  a 
thorough  project  study  and  identifying  and 
evaluating  expected  and  potential  environmental 
impacts.  Procedures  are  detailed  for  the  submis- 


sion of  environmental  impact  statements  to  t 
EPA.  Guidelines  are  suggested  for  determini 
when  to  prepare  an  impact  statement.  When  an  < 
vironmental  assessment  indicates  no  signifies 
impact,  a  negative  declaration  shall  be  issued.  1 
body  of  the  impact  statement  shall  include:  (1 
description  of  the  proposed  action,  (2)  the  envin 
mental  impact,  (3)  adverse  impacts  which  cam 
be  avoided,  (4)  alternatives  to  the  proposed  actii 
(5)  resource  commitments  involved,  (6)  long-te 
planning  relationships,  and  (7)  agency  and 
ganizational  objections  in  the  review  proce 
Provision  is  made  for  public  participation  throi 
hearings  on  draft  impact  statements.  Sample  for 
are  provided.  (Smiljanich-Florida) 
W72-06248 


ENVIRONMENTAL     IMPACT    STATEMEN" 
-AVAILABILITY  OF  EPA  COMMENTS, 

Environmental  Protection  Agency,   Washingl 

DC. 

W.  D.  Ruckelshaus. 

Federal   Register,   Vol.   34,   No.    11,   p   748-7 

January  18,  1972. 

Descriptors:  'Administrative  agencies,  'Envir 
mental  effects,  'Water  pollution  effects,  1 
ministrative  decisions,  Air  pollution  effei 
Water  pollution,  Ecology,  Federal  governm* 
Administration,  Data  collections,  Legislati 
Legal  aspects.  Environment,  Water  quality  c 
trol.  Water  pollution  sources,  Clean  Air  Act. 
Identifiers:  'National  Environmental  Policy  / 
'Environmental  impact  statement. 

The  Administrator  of  the  Environmental  Prol 
tion  Agency  (EPA)  herein  lists  the  draft  envii 
mental  impact  statements  which  the  EPA 
reviewed  and  commented  upon  in  writing  dui 
the  month  of  November  1971,  as  required  by 
National  Environmental  Policy  Act  and  the  CI 
Air  Act.  The  listing  includes  the  federal  age 
responsible  for  the  statement,  the  title  and  nun 
of  the  statement,  EPA's  comments,  and  the  soi 
for  copies  of  the  comments.  Comments  by  E 
are  categorized  as:  (1 )  general  agreement  or  lad 
objections,  (2)  inadequate  information,  (3)  mi 
changes  necessary,  or  (4)  unsatisfactory  Of 
129  impact  statements  reviewed,  a  majority  w 
found  to  be  satisfactory.  Five  statements  requ 
major  changes,  and  one  statement  from  the 
partment  of  Agriculture  was  found  unsatisfacl 
( Smiljanich-Florida) 
W72-06249 


WATER  RESOURCES  LAW  AND  POLICY 
THE  SOVIET  UNION. 

Wisconsin  Univ.,  Madison.  Water  Resoui 
Center. 

University  of  Wisconsin  Press,  Madison.  I. 
Fox.  editor,  1971.  256  p.  Price:  S8.50.  OWRF 
999-WIS05). 

Descriptors:  'Water  law,  'Legislation.  "Adm 
tration,  'Water  allocation  (Policy),  'Water  r* 
tion  control,  'Planning.  'Water  supph  .  *W 
conservation.  'Water  pollution.  Recreat 
Reservoirs,  Hydroelectric  power,  Indus 
water.  Inland  waterways.  Irrigation.  Di 
Forests.  Chemicals.  Wells. 
Identifiers:  'Sanitary  protection,  'Agncull 
water  use.  Fishing  (Commercial),  USSR  Cons 
tion.  Lake  Baikal.  Soviet  Union. 

The  Soviet  Union  and  the  United  Slates  s 
similar  water  problems  and  situations:  contim 
proportions,  variations  in  climate,  large  po] 
tions,  high  urban  and  industrial  demands,  cor 
between  water  users,  funds  for  invesimer 
water  programs,  and  concern  for  environnu 
quality.  However,  the  two  nations  approach  t 
problems  from  widely  different  legal  sysl 
Emphasis  has  been  placed  on  explaining  S< 
water  resources  management  institutes  and  < 
paring  them  with  those  of  the  United  States. 
book    is    based    upon   three    Soviet    docun* 
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sgislation  on  Water  Use  in  the  USSR,  by  O.  S. 
olbasov,  which  criticizes  Soviet  water  law; 
'oblems  of  the  Complex  Use  and  Conservation 

Water  Resources,  by  two  Soviet  geographers— 
.  T.  Kuznetsov  and  M.  I.  L'vovich;  and  Princi- 
es  of  Water  Law  of  the  USSR  and  Union 
ipublics,  which  is  a  set  of  legal  principles 
lopted  by  the  Supreme  Soviet  of  the  USSR  in 
:cember,  1970.  These  works  were  translated  by 
>semary  J.  Fox.  The  editor  contributed  an  essay 
mparing  water  resources  management  problems 

both  nations  in  seeking  effective  solutions, 
ter  Davis  discusses  water  laws  in  the  two  coun- 
es  and  the  differing  institutional  arrangements 
der  which  they  have  developed  to  meet 
oblems  created  by  conflicting  water  uses, 
igurds  Zile  explains  the  way  in  which  Soviet 
iter  law  relates  to  recent  trends  in  the  Soviet 
>al  systems.  (Kerrigan- Wisconsin) 
72-06295 


UMAL  WASTE  MANAGEMENT. 

ir  primary  bibliographic  entry  see  Field  05G. 
72-06490 


IPROVED  CONTROL  OF  ANIMAL  WASTES, 

:partment  of  Agriculture,  Washington,  D.C. 
ir  primary  bibliographic  entry  see  Field  05G. 
72-06491 


JIMAL    WASTE    MANAGEMENT    AND    THE 
JVIRONMENT, 

ivironmental   Protection   Agency,   Washington, 

C.  Office  of  Categorical  Programs. 

ir  primary  bibliographic  entry  see  Field  05G. 

72-06492 


(MMARY  OF  EXISTING  STATE  LAWS, 

itional   Association    of    State    Departments   of 

[riculture,  Washington,  D.C. 

ir  primary  bibliographic  entry  see  Field  05G. 

72-06493 


ATE  REGULATIONS  PERTAINING  TO 
VESTOCK  FEEDLOT  DESIGN  AND 
ANAGEMENT, 

;ricultural    Research    Service,    Beltsville,    Md. 

iricultural  Engineering  Research  Div. 

ir  primary  bibliographic  entry  see  Field  05G. 

72-06494 


ODEL     STATE     STATUTE     FOR      ANIMAL 
ASTE  CONTROL, 

mncil  of  State  Governments,  Washington,  D.C. 
>r  primary  bibliographic  entry  see  Field  05G. 
72-06495 


IE  MINNESOTA  SCENE  LIVESTOCK 
IEDLOT,  WASTE  CONTROL,  PROGRESS  -- 
!OBLEMS, 

mnesota  Dept.  of  Agriculture,  St.  Paul. 

>r  primary  bibliographic  entry  see  Field  05G. 

72-06496 


ATE     OF     OKLAHOMA      ACTIVITIES     IN 
iflMAL  WASTE  MANAGEMENT, 

;lahoma  Board  of  Agriculture,  Oklahoma  City. 
it  primary  bibliographic  entry  see  Field  05G. 
72-06497 


tOPOSED  ANIMAL  WASTE  POLLUTION 
>NTROL  LEGISLATION  IN  NORTH 
IROLINA, 

Jrth    Carolina    Univ.,    Chapel    Hill.    Inst,    of 

>vernment. 

ir  primary  bibliographic  entry  see  Field  05G. 

72-06498 


STATE  OF  VTRGINIA  ACTIVITIES  IN  ANIMAL 
WASTE  MANAGEMENT, 

Virginia  State  Water  Control  Board,  Richmond. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-06499 


REGULATORY      ASPECTS      OF      RECYCLED 
LIVESTOCK  AND  POULTRY  WASTES, 

Food  and  Drug  Administration,  Rockville,   Md. 

Bureau  of  Veterinary  Medicine. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-06506 


WATER  POLLUTION  AND  THE  FARMER, 

Congress,      Washington,      D.C;      and      House, 

Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-06507 


U.S.D.A.       TECHNICAL       AND       FINANCIAL 
ASSISTANCE  PROGRAMS, 

Department   of   Agricultural,    Washington,    D.C. 

Science  and  Education. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-06508 


TECHNICAL    AND    FINANCIAL    ASSISTANCE 
FOR  THE  CONTROL  OF  ANIMAL  WASTES, 

Environmental  Protection   Agency,   Washington, 

D.C.  Office  of  Water  Programs. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-06510 


SMALL    BUSINESS    ADMINISTRATION    PRO- 
GRAMS     TO      PROVIDE      FINANCIAL      AND 
TECHNICAL  ASSISTANCE  TO  SMALL  FIRMS 
IN      SOLVING     PROBLEMS     RELATIVE     TO 
ANIMAL  WASTE  DISPOSAL, 
Small  Business  Administration,  Washington,  D.C. 
Office  of  Financial  Assistance. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-06511 


FINANCIAL  ASSISTANCE  FOR  THE  CON- 
STRUCTION AND  IMPROVEMENT  OF  IR- 
RIGATION SYSTEMS, 

New  Mexico  State  Government,  Santa  Fe.  Office 

of  State  Engineer. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-06512 


REPORTS      AND     RECOMMENDATIONS     OF 
WORKING  GROUPS. 

For  primary  bibliographic  entry  see  Field  05G. 
W72-065I6 


RECOMMENDATIONS    OF    NATIONAL    MILK 
PRODUCERS  FEDERATION. 

For  primary  bibliographic  entry  see  Field  05G. 
W72-06517 

6F.  Nonstructural  Alternatives 


STATEMENT  OF  NATHANIEL  P.  REED  (EN- 
VIRONMENTAL CONSEQUENCES  OF 
STREAM  CHANNELIZATION), 

Department  of  the  Interior,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  06E. 
W72-06213 


BAYESIAN  DECISION  THEORY  APPLIED  TO 
DESIGN  IN  HYDROLOGY, 

Arizona   Univ.,   Tucson.   Dept.   of   Systems   En- 
gineering. 

For  primary  bibliographic  entry  see  Field  06A. 
W72-O6307 


AN  ECONOMIC  MODEL  OF  FLOODPLAIN 
LAND  USE  AND  LAND  USE  POLICY, 

Brown      Univ.,      Providence,      R.I.      Dept.      of 

Economics. 

P.  ontini  Brown,  and  C.  B.  McGuire. 

Water  Resources  Research,  Vol.  8,  No.  1,  p  18-32, 

February  1972.  5  fig,  1 1  ref. 

Descriptors:  *Flood  damage,  *Flood  control, 
*Flood  plain  insurance,  *Flood  forecasting, 
*Flood  plains,  *Flood  plain  zoning,  "Land  use, 
Flood  protection,  Economic  efficiency,  Economic 
impact,  Hydrology,  Federal  jurisdiction,  Mathe- 
matical models. 

A  model  was  developed  to  define  steady-state  land 
use  policies  on  a  floodplain  as  a  function  of  the 
probability  of  a  flood  when  the  criterion  is  ex- 
pected present  value.  Expected  present  value  cal- 
culations were  shown  for  four  simple  benefit 
stream  patterns:  no-decay,  one-hoss  shay,  experi- 
mental decay,  and  delayed  benefits.  Flood  risk  and 
damage,  and  the  benefits  of  flood  probability 
reduction  were  discussed;  flood  damage  reduction 
benefits  and  flood  control  benefits  were  not  identi- 
cal. The  model  provided  a  common  framework  for 
comparing  policies  of  floodplain  zoning  and  flood 
relief.  This  framework  allows  people  to  think  more 
clearly  about  the  effects  of  floods,  and  suggests 
that  information  on  physical  effects  of  floods  and 
their  precise  location  is  more  important  than  global 
estimates  of  the  cost  of  the  flood.  (Campbell-Cor- 
nell) 
W72-06311 


6G.  Ecologic  Impact  of 
Water  Development 


BRAZOS  ISLAND  HARBOR,  TEXAS,  NAVIGA- 
TION (ENVIRONMENTAL  IMPACT  STATE- 
MENT). 

Army  Engineer  District,  Galveston,  Tex. 
For  primary  bibliographic  entry  see  Field  06E. 
W72-06068 


CONNEAUT     HARBOR,     OHIO     (DRAFT     EN- 
VIRONMENTAL IMPACT  STATEMENT). 

Army  Engineer  District,  Buffalo,  NY. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-06069 


CHANNEL  MAINTENANCE  OF  THE  WHITE 
RIVER  BELOW  NEWPORT,  ARKANSAS 
(DRAFT  ENVIRONMENTAL  IMPACT  STATE- 
MENT). 

Army  Engineer  District,  Memphis,  Tenn. 
For  primary  bibliographic  entry  see  Field  06E. 
W72-06070 


ECONOMIC     GROWTH     AND     ECOLOGY-A 
BIOLOGIST'S  VIEW, 

Washington  Univ.,  St.  Louis,  Mo.  Center  for  the 

Biology  of  Natural  Systems. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-06117 


AN  ACT  RELATING  TO  STATE-OWNED  SUB- 
MERGED LANDS  (REPORTS  OF  ECOLOGI- 
CAL AND  BIOLOGICAL  STUDIES  OF  SUB- 
MERGED LANDS). 

For  primary  bibliographic  entry  see  Field  06E. 
W72-06228 


AN  ACT  RELATING  TO  THE  BOARD  OF  CON- 
SERVATION; DIRECTING  THE  BOARD  TO 
CONDUCT  AN  ECONOMIC,  ECOLOGICAL, 
AND  BIOLOGICAL  SURVEY  OF  CHOC- 
TAWHATCHEE  BAY  TO  DETERMINE  ITS 
BEST  USE  OR  USES. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-06232 
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SNAGGING  AND  CLEARING  PROJECT, 
CRANESNEST  RIVER,  DICKENSON  COUNTY, 
VIRGINIA  (DRAFT  ENVIRONMENTAL  IM- 
PACT STATEMENT). 

Army  Engineer  District,  Huntington,  W.  Va. 
For  primary  bibliographic  entry  see  Field  08A. 
W72-06235 

HEADWATERS-YELLOW      RIVER      PROJECT 
MEASURE,   GWINNETT   COUNTY,   GEORGIA 
RESOURCE  CONSERVATION  AND  DEVELOP- 
MENT  PROJECT  (DRAFT   ENVIRONMENTAL 
IMPACT  STATEMENT). 
Soil  Conservation  Service,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  08D. 
W72-06236 


LONG  BRANCH  LAKE,  EAST  FORK,  LITTLE 
CHARITON  RIVER,  MISSOURI  (DRAFT  EN- 
VIRONMENTAL IMPACT  STATEMENT). 

Army  Engineer  District,  Kansas  City,  Mo. 
For  primary  bibliographic  entry  see  Field  08A. 
W72-06237 


ENVIRONMENTAL   IMPACT   STATEMENT- 
-PROCEDURES  FOR  PREPARATION, 

Environmental  Protection  Agency,  Washington, 

DC. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-06248 


ENVIRONMENTAL     IMPACT     STATEMENTS- 
-AVAILABILITY  OF  EPA  COMMENTS, 

Environmental   Protection   Agency,  Washington, 

D.C. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-06249 


DIVIDING  CREEK  WATERSHED,  MARYLAND 
(DRAFT  ENVIRONMENTAL  IMPACT  STATE- 
MENT). 

Soil  Conservation  Service.  Washington.  D.C. 
For  primary  bibliographic  entry  see  Field  08A. 
W72-06250 


PROGRESS  TOWARD  A  DECISION-MAKING 
MODEL  FOR  PUBLIC  MANAGEMENT  OF 
FRESH-WATER  WETLANDS, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Forestry 

and  Wildlife  Management. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-06309 


133  million  acre-ft  (164  billion  cu  m),  three  times 
the  capacity  of  Hoover  Dam.  Purpose  of  Lake 
Nasser  is  to  contain  Nile  floods  and  provide 
steady  flow  of  water  for  irrigation  and  power. 
Filling  of  the  lake  is  going  as  planned,  an  average 
13  million  acre-ft  annually  is  being  stored  while  43 
million  acre-ft  passes  through  the  dam  for  use 
downstream.  Of  78  million  cu  yd  of  silt  carried  by 
the  river  annually,  9%  of  which  was  deposited  on 
flooded  land,  nearly  all  now  drops  out  in  the  lake. 
(Lang-USGS) 
W72-06425 

07.  RESOURCES  DATA 
7A.  Network  Design 

RADIO-TELEMETRY  NETWORK  USED  BY 
THE  U.  S.  GEOLOGICAL  SURVEY  FOR  RE- 
PORTING HYDROLOGIC  DATA  IN  WESTERN 
WASHINGTON, 

Geological     Survey,     Tacoma,      Wash.      Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  02C. 

W72-05915 

TOWARD  A  CLASSIFICATION  OF  LOT1C 
HABITATS, 

Colorado  Univ.,  Boulder.  Div.  of  Environmental 

Biology. 

Robert  W.  Pennak. 

Hydrobiologia.  38  (2):  321-334.  1971. 

Identifiers:  Classification,  Habitats.  Lotic,  Plants, 

Pollution,  System,  Temperature.  Worldwide. 

A  world-wide  system  for  classifying  brooks, 
streams,  and  small  rivers  is  proposed,  using  the 
following  criteria:  width,  flow,  current,  speed, 
substrate,  summer  temperatures,  winter  tempera- 
tures, turbidity,  total  dissolved  organic  matter, 
total  dissolved  inorganic  matter,  water  hardness, 
dissolved  02,  rooted  aquatic  plants,  streamside 
vegetation.  Some  of  these  criteria  have  much 
greater  biological  implications  than  others.  It  is 
contended  that  widely  separated  lotic  habitats  that 
are  similar  in  the  above  features  have  biotas  con- 
sisting of  ecologically  similar  and  parallel  clusters 
of  species.  There  are,  nevertheless,  many  kinds  of 
atypical  polluted  and  unpolluted  lotic  habitats  that 
cannot  be  classified  with  respect  to  these  criteria.- 
Copyright  1971,  Biological  Abstracts.  Inc. 
W72-06188 


PEOPLE,  ECOLOGY  AND  THE  ASWAN  HIGH 
DAM, 

W.  H.  Wisely. 

Civil  Engineering,  Vol  42.  No  2.  p  37-39,  February 

1972,  1  photo. 

Descriptors:  'Dams,  'Flood  protection.  'Ecology. 
•Drainage.  'Diseases,  Erosion,  Salinity,  Sediment 
load.  Irrigation,  Hydroelectric  power.  Balance  of 
nature.  Relocation,  Foreign  projects.  Fish  conser- 
vation. Commercial  fishing.  Area  redevelopment. 
Identifiers:  'Aswan  High  Dam.  Nile  River.  Egypt. 

The  executive  secretary  of  the  American  Society 
of  Civil  Engineers,  reports  on  his  1971  visit  to  the 
Aswan  High  Dam  of  the  Egyptian  Nile.  He 
reviews  the  project  from  the  standpoint  of  its  im- 
pact upon  people  and  nature.  In  the  light  of  its 
many  benefits  to  a  needy  people,  the  ecological  ef- 
fects of  the  dam  are  nominal.  A  facility  in  the  Lake 
Nasser  Development  Center  at  Aswan  is  carrying 
out  ecological  research  in  all  areas  of  concern,  par- 
ticularly on  shorelines  and  land  use.  fisheries,  dis- 
ease vectors,  evaporation  and  erosion.  Coastline 
stabilization  in  the  delta,  a  problem  of  long  stand- 
ing, is  being  studied.  The  Nile's  flow  originates 
outside  Egypt  and  averages  68  million  acre-ft  an- 
nually at  Aswan.  Range  is  from  a  minimum  9,700 
cfs  (275  cms)  to  477,000  cfs  (13.500  cms)  during 
the  Aug-Oct  flood  season.  The  dam  will  impound 


RECONSTRUCTION   ERRORS   IN   DIGITAL-T- 
O-ANALOG CONVERSION, 

Nauonal  Aeronautics  and  Space  Administration. 
Houston,  Tex.  Manned  Spacecraft  Center. 
For  primary  bibliographic  entry  see  Field  07C. 
W72-06279 


ENVIRONMENTAL  STUDIES  OF  MONTEREY 
BAY  AND  THE  CENTRAL  CALIFORNIA 
COASTAL  ZONE. 

Moss  Landing  Marine  Labs.,  Calif. 

For  primary  bibliographic  entry  see  Field  02L. 

W72-06464 


For  primary  bibliographic  entry  see  Field  02C. 
W72-05910 

RADIO-TELEMETRY  NETWORK  USED  B 
THE  U.  S.  GEOLOGICAL  SURVEY  FOR  RI 
PORTING  HYDROLOGIC  DATA  IN  WESTER 
WASHINGTON, 

Geological     Survey,     Tacoma,     Wash.      Wall 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  02C. 

W72-05915 


DEVELOPMENT  OF  THE  FULCRU 
WEIGHING  DEVICE  FOR  PRECIPITATIC 
GAGES, 

Soil  Conservation  Service,  Fort  Collins,  Colo. 
For  primary  bibliographic  entry  see  Field  02C. 
W72-05916 


FTELD  PERFORMANCE  OF  THE  UNIVERSE 
SURFACE  PRECIPITATION  GAGE, 

Agricultural    Research    Service,     Boise.     Idal 

Northwest  Watershed  Research  Center. 

For  primary  bibliographic  entry  see  Field  02C. 

W72-05917 


SELECTED    METHODS    OF    AQUIFER    TE 
ANALYSIS, 

Illinois  State  Water  Survey,  Urbana. 

For  primary  bibliographic  entry  see  Field  04B. 

W72-05999 


APPLICATION  OF  BOREHOLE  GEOPHYSI' 
TO  THE  INVESTIGATION  AND  DEVELC 
MENT  OF  GROUNDWATER  RESOURCES, 

For  primary  bibliographic  entry  see  Field  04B. 
W72-06000 


COMPARISON  OF  SHTVING  AND  SETTLI1 
TECHNIQUES  FOR  SIZE  ANALYSIS.  USING 
BENTHOS  RAPID  SEDIMENT  ANALYZER, 

Old    Dominion    Univ.,    Norfolk,    Va.    Inst 

Oceanography. 

For  primary  bibliographic  entry  see  Field  02J. 

W72-06013 


INSTRUMENTAL     ANALYSIS     FOR     WAT 
POLLUTION  CONTROL. 

For  primary  bibliographic  entry  see  Field  05A. 
W72-06126 


CHEMICAL  COMPOSITION  OF  ATMOSPH1 

IC  PRECIPITATION  AND  SURFACE  WAT1 

METHODS     OF     CHEMICAL     ANALYSIS 

NATURAL  WATERS  (KHIMICHESI 

SOSTAV       ATMOSFERNYKH       OSADKOV 

POVERKHNOSTNYKH  VOD.  METO 

KHIMICHESKOGO    ANALIZA    PRIRODNY 

VOD). 

Gidrokhimicheskii        Institut.        Novocherka 

(USSR). 

For  primary  bibliographic  entry  see  Field  02K. 

W72-06146 


7B.  Data  Acquisition 

ANOMALIES  AND  SAMPLING  VARIATION  IN 
FOREST  SOIL  WATER  MEASUREMENT  BY 
THE  NEUTRON  METHOD, 

Forest  Service  (USDA),  La  Crosse.  Wis.  North 

Central  Forest  Experiment  Station. 

For  primary  bibliographic  entry  see  Field  02G. 

W72-05896 

A  MODEL  FOR  UPDATING  STREAMFLOW 
FORECASTS  BASED  ON  AREAL  SNO\N 
COVER  AND  A  PRECIPITATION  INDEX. 

Forest  Service  (USDA).  Fort  Collins,  Colo.  Rocky 
Mountain  Forest  and  Range  Experiment  Station. 


THE     MEASUREMENT     OF     TIDAL     WAl 
TRANSPORT  IN  CHANNELS. 

Institute  TNO  of  Applied  Physics.  Delft  (Nell 

lands). 

For  primary'  bibliographic  entry  see  Field  02L. 

W72-06167 


WATER  CURRENT  METER  FOR  MEAN  FL' 
MEASUREMENTS, 

Nauonal  Aeronautics  and  Space  Administrat 
Langley  Station,  Va.  Langley  Research  Center 
D.  Smith,  and  W.  Harrison. 
In  Proceedings  of  the  Twelfth  Coastal  Engin 
ing  Conference.  September  13-18.  1970.  Wash 
ton.  DC.  Volume  3;  American  Society  of  Civil 
gineers.  New  York.  NY.  p  1903-1915.  1970.  6 
lOref. 
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sscriptors:    *Current    meters,    •Stream   gages, 
ituaries,  Velocity,  Discharge  (Water),  Discharge 
sasurement,  Sediment  discharge, 
entifiers:  Drag  force  meters. 

drag-sphere  water  current  meter  with  a  0  to  6 
sec  range  was  developed  for  velocity  measure- 
snts  in  relatively  steady  flows.  A  two-com- 
nent  strain-gage  type  force  transducer  is 
junted  within  a  3.7-inch-diameter  perforated 
ag  sphere.  Drag  force  measurements  are  related 

the  flow  velocity  around  the  meter.  Several 
ag-sphere  configurations  were  tested.  Frequen- 

response  and  evaluation  tests  were  made  with 
rrent  meters  in  an  estuary.  Use  of  these  current 
tters  in  studies  of  steady-state  fluid  processes 
d  sediment  responses  is  feasible.  They  are  sim- 
5,  relatively  inexpensive,  and  well  suited  to  ap- 
ications  where  several  simultaneous  measure- 
:nts  are  needed  to  determine  velocity  profiles  or 
ip  flow  distribution.  (See  also  W72-03078  thru 
72-03114,  W72-03572  thru  W72-03607,  and  W72- 
151  thru  W72-06187)  (Knapp-USGS) 
72-06168 


ARTICLE        VELOCITY        MEASUREMENTS 
ITH  A  LASER  DEVICE, 

mthampton  Univ.  (England).  Dept.  of  Mathe- 
atics. 

A.  Greated,  and  N.  B.  Webber. 
:  Proceedings  of  the  Twelfth  Coastal  Engineer- 
g  Conference,  September  13-18,  1970,  Washing- 
n,  DC,  Volume  3;  American  Society  of  Civil  En- 
Beers,  New  York,  NY,  p  1951-1957,  1970.  6  fig,  2 
f. 

escriptors:       "Instrumentation,       'Turbulence, 
Suspended    load,    "Velocity,    "Current   meters, 
:diment  transport,  Diffusion,  Estuaries, 
lentifiers:  "Lasers,  Particle-velocity  meters. 

laser  velocimeter  was  designed  to  measure  parti- 
e  velocities  in  a  turbulent  suspension  in  open 
lannel  flow.  Both  mean  and  fluctuating  velocity 
>mponents  can  be  determined.  The  system  may 
so  be  used  to  give  records  of  instantaneous  fluid 
:locities.  (See  also  W72-03078  thru  W72-03114, 
'72-03572  thru  W72-03607,  and  W72-06151  thru 
'72-06187)  (Knapp-USGS) 
'72-06171 


1MPLE  SLOPE  COMPENSATION  CONTROL 
OR  USE  WITH  THE  E.I.L.  23A  PH  METER, 

nperial  Chemical  Industries  Ltd.,  Wilton  (En- 
land).  Nylon  Works. 
[,  W.  Bell,  and  T.  E.  McCutcheon. 
aboratory   Practice,    Vol.   20,   No.    11,   p   872, 
lovember  1971. 

descriptors:         "Instrumentation,        Electrodes, 
alibrations.  Automation,  Electrical  equipment, 
aboratory  equipment.  Control  systems, 
lentifiers:  "pH  meters,  Slope  compensation  con- 
ol. 

i  simple  modification  of  the  standard  E.I.L.  23A 
H  meter  scale  compensation  plug  provides  a 
lope  compensation  control  for  the  23A  pH  meter, 
i  4000  ohm  variable  resistor,  in  series  with  a 
witch,  is  connected  in  parallel  with  the  wire 
'ound  resistor  of  the  scale  expansion  plug.  A  two 
ecade  logarithmic  paper  scale  (100-1),  super-im- 
osed  over  the  pH  calibrations  of  the  meter, 
ompletes  conversion  of  the  meter  for  specific  ion 
leasurements.  After  the  converted  meter  is 
alibrated  using  100  unit  standard  solution,  the 
neter  response  is  adjusted  via  the  slope  compen- 
ation  control,  to  give  a  scale  reading  of  one  for  a 
>ne  unit  standard  solution.  The  slope  com  pen  sa- 
ion  control  provides  compensation  for  electrode 
esponse  in  the  range  of  60-98  percent  of  the 
heorelical  electrode  response.  (Holoman-Battelle) 
V72-06251 


VN  AUTOMATIC   PH   STAT   FOR   USE   WITH 
-ABORATORY  PH  METERS, 

mperial  Chemical   Industries   Ltd.,   Manchester 
England).  Organics  Div. 


G.  R.  Perry,  and  F.  Rhoden. 

Laboratory  Practice,  Vol.  20,  No.  10,  p  808,  810, 

October  1971.  2  fig,  5  ref. 

Descriptors:    "Automatic   control,    "Automation, 
"Hydrogen  ion  concentration,  "Instrumentation, 
Potentiometers,  Electrical  equipment,  Laboratory 
equipment.  Control  systems. 
Identifiers:  *pH-stat,  pH  meters. 

An  inexpensive  pH-stat  has  been  constructed, 
primarily  for  use  with  the  E.I.L.  23A  pH  meter, 
but  with  minor  circuit  modifications  may  be  used 
with  any  pH  meter  that  has  recorder  output  facili- 
ties. The  equipment  is  constructed  from  commer- 
cially available  units  that  require  little  adjustment 
before  use.  The  pH-stat  stands  on  top  of  the  pH 
meter  with  both  the  pH  meter  and  dispenser  being 
powered  from  a  single  bench  socket.  The  set  point 
is  derived  from  an  external  potentiometer  chain 
which  controls  the  level  of  input  signals  in  relation 
to  the  set  point.  For  reactions  where  alkali  is 
produced  the  pH-stat  may  be  modified  to  give 
reverse  control  action  by  only  minor  circuit  altera- 
tions and  dispensing  acid  to  the  reaction. 
(Holoman-Battelle) 
W72-06252 


INSTRUMENTS  FOR  WATER  QUALITY  MONI- 
TORING, 

Environmental    Protection    Agency,    Cincinnati, 

Ohio. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-06260 


THE    USE    OF    ALTERNATE    DILUTIONS    IN 
MAKING  COLONY  COUNTS, 

For  primary  bibliographic  entry  see  Field  05A. 
W72-06282 


BAYESIAN  DECISION  THEORY  APPLIED  TO 
DESIGN  IN  HYDROLOGY, 

Arizona  Univ.,  Tucson.   Dept.  of   Systems  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  06A. 
W72-06307 


RADIATION     PROTECTION     INSTRUMENTA- 
TION AND  ITS  APPLICATION. 

International  Commission  on  Radiation  Units  and 

Measurements,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  05  A. 

W72-06314 


DEVELOPMENT  OF  ANALYTICAL 

TECHNIQUES  FOR  THE  DETERMINATION  OF 
TRACE  ORGANIC  MATERIALS  IN  WATER, 

Rocketdyne,  Canoga  Park,  Calif. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-06362 


INFRARED  PHOTOS  FOR  DRAINAGE  ANALY- 
SIS, 

McGill  Univ.  Montreal  (Quebec). 

J.  T.  Parry,  and  H.  Turner. 

Photogrammetric  Engineering,  Vol.  37,  No.   10, 

Oct  1971.  p  1031-1038,  4  fig,  2  photo,  2  tab,  14  ref. 

Descriptors:  •Photointerpretation,  "Infrared 
radiation,  "Remote  sensing,  "Drainage  systems, 
"Hydrology,  Photogrammetry,  Aerial  photog- 
raphy, Detection,  Photographs,  Channels. 
Identifiers:  Canada,  "Infrared  imagery,  Recogni- 
tion, Photographic  analysis. 

Earth  scientists  are  beginning  to  appreciate  the 
value  of  special-purpose  air  photography. 
Modified  infrared  and  panchromatic  air  photos  at 
medium  scales  were  compared  to  determine  effec- 
tiveness in  revealing  drainage  networks  in  a 
forested  area  of  New  Brunswick,  eastern  Canada. 
Water  channels  were  more  immediately  recog- 
nized on  the  infrared  photos,  and  considerably 
more  network  detail  was  detected:  73%  compared 


with  39%  for  a  small  sample  of  first-order  chan- 
nels. For  small  drainage  basins  ranging  from  first- 
to  fourth-order,  infrared  photos  improved  channel 
detection  by  37%  compared  with  panchromatic 
photos.  Infrared  proved  more  effective  in:  reveal- 
ing shallow  channels  through  bar  complexes, 
identifying  shallow  expanses  of  water  and  delimit- 
ing their  margins,  differentiating  between 
vegetated  and  nonvegetated  point  bars,  identifying 
aquatic  vegetation,  and  revealing  waterlogged 
soils.  (USBR) 
W72-06402 


DIFFERENTIAL  PRESSURE  FLOWMETER 
WITH  LINEAR  RESPONSE, 

Gervase  Instruments  Ltd.  (England). 
D.  Turner. 

Paper  17,  International  Conference  on  Modern 
Developments  Flow  Measurements,  Atomic  Ener- 
gy Research  Establishment,  Harwell,  Great 
Britain,  Sept  1971.  lip,  4  fig. 

Descriptors:  "Flowmeters,  Flow  measurement, 
Orifices,  "Orifice  meters,  Fluid  mechanics,  Flow 
rates,  Pressure,  Measuring  instruments,  Specific 
gravity,  Temperature,  Viscosity,  Effects,  Foreign 
products.  Accuracy,  Hydraulics. 
Identifiers:  "Differential  pressure,  Schematic  dia- 
grams. Great  Britain. 

Differential  pressure  flowmeters  have  previously 
been  classified  as  either  constant  orifice  area  vari- 
able differential  pressure,  or  constant  differential 
pressure  variable  orifice  area.  The  dynamic  range 
of  either  type  is  about  10  to  1.  A  new  hybrid  instru- 
ment has  been  developed  in  which  the  orifice  area 
is  a  function  of  the  differential  pressure.  This  in- 
strument gives  a  differential  pressure  directly  pro- 
portional to  the  flow  rate  over  a  range  of  100  to  1. 
Alternative  arrangements  produce  exponentially 
varying  differential  pressures,  which  may  be 
processed  electronically  to  measure  flow  rates 
over  a  range  of  1000  to  1.  A  description  of  the  in- 
strument is  given.  Test  results  show  the  dynamic 
range  and  linearity  achieved  in  practice.  The  ef- 
fects of  variations  in  temperature,  specific  gravity, 
and  discosity  of  the  measured  liquid  are  described. 
(USBR) 
W72-06404 


A  RECORDING  GAGE  FOR  BLOWING  SNOW, 

Forest  Service  (USDA),  Fort  Collins,  Colo.  Rocky 
Mountain  Forest  and  Range  Experiment  Station. 
For  primary  bibliographic  entry  see  Field  02C. 
W72-06405 


THE  ELECTRONIC  RECORDING  OF  PLANK- 
TON ORGANISMS, 

California  Univ.,  Santa  Barbara.  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  02L. 
W72-06437 


HURRICANE  HILDA,  1964:  1.  GENESIS,  AS 
REVEALED  BY  SATELLITE  PHOTOGRAPHS, 
CONVENTIONAL  AND  AIRCRAFT  DATA, 

National  Hurricane  Research  Lab.,  Miami,  Fla. 
For  primary  bibliographic  entry  see  Field  02B. 
W72-06438 


REMOTE  SENSING  OF  CROP  WATER 
DEFICITS  AND  ITS  POTENTIAL  APPLICA- 
TIONS -  AN  ANNOTATED  BIBLIOGRAPHY, 

Texas  A  and  M  Univ.,  College  Station.  Remote 

Sensing  Center. 

W.  P.  David. 

Available  from  NTIS,  Springfield,  Va.  22151  as 

N70-42626,     $3.00    in     paper    copy,     95     cents 

microfiche.  Technical  Report  RSC-06,  September 

1969.  49  p,  5  fig,  3  tab,  67  ref. 

Descriptors:  "Remote  sensing,  "Plant  physiology, 
"Water  requirements,  "Water  shortage,  "Spec- 
troscopy, Electromagnetic  waves,  Water  balance, 
Crops,  Vegetation,  Reviews,  Hydrologic  budget, 
Analytical  techniques,  Instrumentation. 


in 


Field  07— RESOURCES  DATA 
Group  7B — Data  Acquisition 


The  feasibility  of  using  remote  sensors  in  detecting 
water  deficits  in  plants  was  studied  including  the 
significance  of  crop  water  deficits  to  crop  produc- 
tion, the  development  and  symptoms  of  crop 
water  deficits,  the  energy  environment  of  plants 
and  the  characteristics  of  plants  that  influence 
both  reflectance  and  emittance  of  electromagnetic 
or  radiant  energy.  An  extensive  review  of  per- 
tinent literature  shows  that  two  well  established 
symptoms  of  crop  water  deficits  lend  themselves 
to  remote  sensing.  These  are:  (a)  the  morphologi- 
cal and  physiological  changes  which  are  accom- 
panied by  changes  in  plant  reflectance  in  the 
waveband  from  0.4  to  3  microns  and  (b)  the 
changes  in  canopy  energy  balance  which  are 
evident  from  the  change  in  the  canopy  tempera- 
ture and  its  radiance  in  the  waveband  from  6-20 
microns.  The  limitations  facing  the  remote  detec- 
tion of  crop  water  deficits  are  largely  due  to  in- 
herent characteristics  of  the  object  being  sensed. 
The  complex  crop  geometry,  the  variations  in  crop 
radiation  and  climatic  environment,  the  incidence 
of  diseases,  of  soil  nutrient  deficiencies,  and  other 
factors  all  contribute.  (Woodard-USGS) 
W72-06440 


A  STUDY  OF  THE  CONDITION  OF  PIEZOME- 
TERS IN  THE  1949  INSTALLATION  AT  REID- 
-BEDFORD,  LOUISIANA, 

Waterways  Experiment  Station,  Vicksburg,  Miss. 
J.  L.  McCall. 

Available  from  NTIS,  Springfield,  Va.  22151  as 
AD-730  730,  $3.00  paper  copy,  95  cents 
microfiche.  Miscellaneous  Paper  S-68-22, 
November  1968.  24  p,  8  photo,  5  plate,  3  tab. 

Descriptors:  'Piezometers,  'Durability,  'Testing, 
•Reviews,  'Instrumentation,  Pressure  measuring 
instruments,  Observation  wells.  Deterioration, 
Resistance,  Corrosion,  Soil  properties.  Acidic 
soils,  Alkaline  soils.  Water  levels. 
Identifiers:  'Reid-Bedford  (La). 

Twelve  piezometers  installed  at  Reid-Bedford, 
La.,  in  1949  were  cleaned  in  1967  by  surging  with 
water  and  air.  Attempts  to  retrieve  all  12  of  the 
piezometers  were  only  partially  successful 
because  of  severe  corrosion  on  the  standpipes  of 
some.  Chemical  tests  showed  that  the  soil  was 
moderately  acidic  (pH  6.7)  in  the  vicinity  of  the 
corroded  piezometers  and  moderately  basic  (pH 
7.5)  in  the  vicinity  of  the  noncorroded  ones.  The 
lead  cable  of  the  one  electrical  piezometer  was 
short-circuited.  The  attempt  to  retrieve  this 
piezometer  failed.  An  increase  in  basic  time  lag  for 
open-  and  closed-system  hydraulic  piezometers 
was  evident  over  an  extended  period  of  time  due 
to  clogging  of  the  sand  filters  and  porous  pickups. 
In  the  case  of  slowly  fluctuating  subsurface  hydro- 
static conditions,  an  increased  basic  time  lag  does 
not  seriously  impair  the  usefulness  of  the  piezome- 
ter. Some  of  the  piezometers  had  a  relatively  long 
useful  life  even  though  severe  corrosion  of  the 
standpipes  had  occurred.  No  maintenance  had 
been  performed  on  any  piezometers  for  a  period  of 
17  years  prior  to  the  study.  (Woodard-USGS) 
W72-06441 


IN  SITU  DETERMINATIONS  OF  PH  IN  SOME 
LAKES, 

Oslo  Univ.  (Norway).  Dept.  of  Limnology. 
For  primary  bibliographic  entry  see  Field  02H. 
W72-06447 


APPLICATION  OF  GEOPHYSICAL  LOGGING 
TO  GROUNDWATER  STUDIES  IN 

SOUTHEASTERN  SASKATCHEWAN, 

Saskatchewan  Research  Council,  Saskatoon. 
For  primary  bibliographic  entry  see  Field  04B. 
W72-06449 


AERIAL  SURVEILLANCE  OF  WATER  QUALI- 
TY IN  NEW  YORK  STATE, 

Geological  Survey,  Albany,  N.Y. 
J.  M.  Whipple. 


In:  Proceedings  of  the  38th  Annual  Meeting  of 
American  Society  of  Photogrammetry,  Washing- 
ton, DC,  March  12-17,  1972:  Falls  Church,  Va. 
American  Society  of  Photogrammetry,  p  199-211, 
1972.9fig.9ref. 

Descriptors:  'Remote  sensing,  'Infrared  radia- 
tion, 'New  York,  'Pollutant  identification,  Air- 
craft, Instrumentation,  Mapping,  Data  collections. 
Thermal  pollution,  Water  circulation,  Tracking 
techniques,  Tracers. 

Because  thermal  radiance  can  be  used  as  a  natural 
tracer  of  water  circulation,  it  is  useful  in  verifying 
the  validity  of  point-sample  locations  and 
hydrodynamic  models.  Airborne  equipment  used 
by  the  U.S.  Geological  Survey  in  New  York  con- 
sists of  a  fixed-field  radiometer,  line-scanner  with 
thermal  references,  a.c.  and  d.c.  amplifiers,  tape 
recorder,  display  screen,  and  film  printer.  Correla- 
tive information  includes  weather  data  and  water- 
temperature  records  from  the  State  automatic 
water-quality  network  and  other  sources.  A  cen- 
trally located  aircraft  permitted  economy  and  good 
response  to  weather.  Near  Rochester  on  Lake  On- 
tario the  thermal  radiances  of  the  Genesee  River,  a 
cooling- water  discharge,  and  the  lake  were  mea- 
sured. Other  hydrologic  features  observed  on 
imagery  included  spatial  thermal  pulsing  of  both 
artificial  and  natural  discharges  and  a  possible 
groundwater  discharge  into  the  lake.  (See  W72- 
06461  thruW72-06463)(Knapp-USGS) 
W72-06460 


DUAL-CHANNEL  AIRBORNE  I-R  SCANNING 
FOR  DETECTION  OF  ICE  IN  PERMAFROST 
(ALASKA-PRELIMINARY  RESULTS), 

Development  and  Resources  Transportation  Co., 
Silver  Spring,  Md. 
L.  A.  LeSchack,  and  F.  H.  Morse. 
In:  Proceedings  of  the  38th  Annual  Meeting  of 
American  Society  of  Photogrammetry,  Washing- 
ton, D  C,  March  12-17,  1972:  Falls  Church,  Va., 
American  Society  of  Photogrammetry,  p  213-238, 
1972.  13  fig,  1  tab,  18  ref.  ONR  Contract  No  0014- 
710C-0396. 

Descriptors:  'Remote  sensing,  'Permafrost,  'In- 
frared radiation,  'Ice.  Cold  regions,  Aircraft,  In- 
strumentation,  Surveys,    Mapping,   Data   collec- 
tions. 
Identifiers:  'Soil  ice.  Frost  polygons. 

Massive  ice  in  permafrost  may  be  detected  by 
sensing  the  associated  surface  thermal  anomalies 
with  an  airborne  synchronous  dual-channel  in- 
frared line  scanner.  Comparison  of  the  ratio  map 
of  an  area  with  the  thermal  maps  in  the  4.5-5.5  and 
8-12  micron  bands,  and  especially  with  the  product 
imagery  map,  distinguishes  anomalous  regions  due 
primarily  to  temperature.  Field  ground  truth  stu- 
dies, including  extensive  permafrost  probing  and 
near-surface  temperature  measurements  taken  at 
hourly  intervals  over  several  days,  were  con- 
ducted for  correlation  with  the  airborne  imagery. 
Drilling  of  one  ridge-shaped  permafrost  structure, 
located  by  probing  in  an  area  corresponding  to  the 
polygonal  structure  seen  on  the  imagery,  revealed 
more  ice  in  the  cores  than  would  have  been  an- 
ticipated by  random  drilling.  These  structures  are 
the  sides  of  ice  polygons  seen  on  the  I-R  imagery 
but  not  observable  in  standard  aerial  photography. 
(See  also  W72-06460)  (Knapp-USGS) 
W72-06461 


WETLANDS  MAPPING  IN  NEW  JERSEY, 

American  Univ.,  Washington,  D.C.  Dept.  of  Biolo- 
gy- 

For  primary  bibliographic  entry  see  Field  07C. 
W72-06462 


INTERPRETATION  OF  WETLANDS  IMAGERY 
BASED  ON  SPECTRAL  REFLECTANCE 
CHARACTERISTICS  OF  SELECTED  PLANT 
SPECIES, 

Geological  Survey,  Washington.  D.C. 
V.  P.  Carter,  and  R.  R.  Anderson. 


In:  Proceedings  of  the  38th  Annual  Meeting  ol 
American  Society  of  Photogrammetry,  Washing- 
ton, D  C,  March  12-17,  1972:  Falls  Church,  Va. 
American  Society  of  Photogrammetry,  p  580-595 
1972.  8  fig,  1  tab,  6  ref. 

Descriptors:  'Remote  sensing,  'Aerial  photog- 
raphy, 'Wetlands,  'Marsh  plants,  'Infrared  radia- 
tion. Surveys,  Soil-water-plant  relationships 
Photogrammetry,  Wavelengths,  Vegetation  ef- 
fects. 

Spectral  reflectance  curves,  showing  perceni 
reflectance  as  a  function  of  wavelength  betweei 
0.400  and  1.350  micrometers,  were  determined  ii 
the  field  for  selected  marsh  species.  Reflectance  a 
three  critical  points,  green  (0.550  micrometers) 
red  0.675  micrometers,  and  near  infrared  (0.750 
0.850  micrometers)  was  correlated  with  imag< 
color  on  color  infrared  photographs.  Smal 
changes  in  red  reflectance  were  most  important  ii 
determining  image  tone  where  near  IR  reflectanci 
was  high.  These  changes  were  caused  by  seasona 
shifts  in  leaf  and  plant  orientation  in  sweet  flag  ant 
Spartina  patens.  Vertical  orientation  of  leaves  ol 
arrow  arum  and  sweet  flag  resulted  in  a  low 
reflectance  in  the  green  and  red  and  in  a  dark  re< 
image  tone.  The  low  reflectance  of  needlerush  ii 
the  green  and  IR  resulted  in  a  dark-greenish  imagi 
on  color  IR  photos.  A  mud  coating  on  yellow  wate 
lily  leaves  lowered  the  near  IR  reflectance  whil< 
raising  the  green  and  red  reflectance.  The  resul 
was  a  light  bluish  image  tone.  (See  also  W72 
06460)  (Knapp-USGS) 
W72-06463 


DEVELOPMENT  OF  A  SATELLITI 

MICROWAVE  RADIOMETER  TO  SENSE  THI 
SURFACE  TEMPERATURE  OF  THE  WORLI 
OCEANS, 

North  American  Rockwell  Corp.,  Downey,  Calif. 
G.  M.  Hidy,  W.  F.  Hall,  W.  N.  Hardy,  W.  W  Ho, 
and  A.  C.  Jones. 

Available  from  NTIS,  Springfield,  Va..  22151 
Price  $3.00.  National  Aeronautics  and  Space  Ad 
ministration  Contractor  Report  NASA  CR-1960 
February  1972.  266  p,  77  fig,  30  tab,  5  ref. 

Descriptors:  'Water  temperature,  'Oceans 
'Remote  sensing,  'Satellites  (Artificial),  'Instru 
mentation,  'Radiation,  Analytical  techniques 
Salinity,  Turbulence,  Surface  waters,  At 
mosphere.  Waves  (Water),  Meteorology. 
Identifiers:  'Radiometer  (S-band). 

The  determination  of  the  ocean-surface  tempera 
ture  with  an  absolute  accuracy  of  plus  or  minus  1 
Kelvin  and  a  resolution  of  plus  or  minus  0.1  Kelvii 
from  a  satellite  on  a  global,  all-weather,  and  day 
night  basis  is  of  vital  importance  to  the  fishery  in 
dustry,  the  marine  transport  industry,  ih< 
oceanographers  and  marine  meteorologists.  / 
proposed  S-band-radiometer  measurement  fron 
NIMBUS  for  this  purpose  was  judged  to  haw 
scientific  and  practical  merits  and  was  place< 
under  the  Advanced  Applications  Flight  Expert 
ment  program  of  NASA  for  further  advancemen 
into  the  satellite  readiness  state.  The  investigatioi 
results  include  ( 1 )  effects  due  to  the  state  of  thi 
sea  surface,  (2)  effects  caused  by  the  intervenini 
atmosphere,  and  (3)  instrumental  effects  as 
sociated  with  imperfections  in  the  instrument  it 
self.  Also  described  is  an  instrument  design  fa 
better  than  plus  or  minus  0.1  Kelvin  temperatun 
resolution  under  unattended  conditions 
(Woodard-USGS) 
W72-06469 


THE  LOOK  OF  OUR  LAND  -  AN  AIRPHOTC 
ATLAS  OF  THE  RURAL  UNITED  STATES:  THI 
PLAINS  AND  PRAIRIES. 

Economic  Research  Service,  Washington,  D.C. 

Available  from  GPO.  Washington,  D  C  20402 
Price  $1 .00.  Department  of  Agriculture,  Handbool 
No  419,  October  1971.  84  p,  39  ref. 
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scriptors:    'Land   use,    "Aerial   photography, 

urface  waters,  "Topography,  "Mapping,  Ter- 

n  analysis,  Regions,  Crops,  Irrigation,  Agricul- 

■e.     Rivers,     Watersheds     (Basins),     Remote 

ising. 

mtifiers:  Regional  airphotos  (100th  meridian). 

rphotos  illustrate  land  use  patterns,  including 
■face  waters  and  terrain,  in  five  land  resource 
[ions  near  the  100th  meridian.  Portions  of  small- 
de  airphoto  index  sheets  and  a  stereopair  of 
photos  accompany  the  description  of  each  area, 
e  five  regions  in  this  atlas  are:  Northern  Great 
lins  Spring  Wheat  Region,  Western  Great  Plains 
nge  and  Irrigated  Region,  Central  Great  Plains 
nter  Wheat  and  Range  Regions,  Southwestern 
iteaus  and  Plains  Range  and  Cotton  Region,  and 
uthwestern  Prairies  Cotton  and  Forage  Region. 
oodard-USGS) 
72-06476 


iVELOPMENT  AND  CALIBRATION  OF  A 
;ESSURE-DIFFERENCE  BEDLOAD  SAM- 
ER, 

:ological    Survey,    Menlo    Park,    Calif.    Water 

sources  Div. 

r  primary  bibliographic  entry  see  Field  02J. 

72-06477 


( investigation  of  oil  fluorescence 
i  a  technique  for  the  remote 
;nsing  of  oil  spills, 

ansportation  Systems  Center,  Cambridge, 
ass. 

F.  Fantasia,  T.  M.  Hard,  and  H.  C.  Ingrao. 
mailable  from  NTIS  Springfield,  Va.  22151  as 
1-203  585,  $3.00  paper  copy,  $0.95  microfiche, 
nal  Contract  Report  to  Coast  Guard  Office  of 
:search  and  Development,  June  1971.  118  p,  28 
!,  11  tab,  26ref.  DOT-CG-TSC-71-7. 

:scriptors:  "Oily  water,  "Water  pollution 
urces,  "Remote  sensing,  "Path  of  pollutants, 
analytical  techniques,  Instrumentation,  Model 
jdies,  Laboratory  tests,  On-site  investigations, 
irface  waters, 
entifiers:  "Oil  spills,  Oil  fluorescence.  Laser. 

le  feasibility  of  remote  sensing  of  oil  spills  by 
ser-excited  oil  fluorescence  was  investigated, 
le  required  parameters  were  measured  in  the 
Moratory.  These  parameters  were  fed  into  a 
lysical  model  to  predict  signal  and  background 
vels;  and  the  predictions  were  verified  by  field 
;periments.  Airborne  detection,  identification, 
id  quantification  of  oil  spills  at  sea  are  shown  to 
:  feasible  with  existing  equipment,  day  or  night. 
^oodard-USGS) 
72-06479 


HOTOCOLORIMETRIC        DETERMINATION 

F      CALCIUM       IN       NATURAL       WATERS 

OTOKOLORIMETRICHESKOYE 

PREDELENIYE  KAL'TSIYA  V  PRIRODNYKH 

ODAKH), 

kutskii  Gosudarstvennyi  Universtet  (USSR). 

or  primary  bibliographic  entry  see  Field  02K. 

'72-06553 


RESERVATION  OF  WATER  SAMPLES  CON- 
AINING  SULFUR  COMPOUNDS  (KONSER- 
IROVANIYE  PROB  VODY,  SODERZ- 
ASHCHIKH  SOYEDINENIYA  SERY), 

idrokhimicheskii        Institut,        Novocherkassk 

JSSR). 

or  primary  bibliographic  entry  see  Field  02K. 

/72-06554 


OME  ASPECTS  OF  THE  PRESENT  STATUS 
»F  ANALYSIS  OF  ORGANIC  MATTER  IN 
ATURAL  WATERS  (NEKOTORYYE  ASPEK- 
Y      SOVREMENNOGO      IZUCHENIYA      OR- 


GANICHESKOGO     VESHCHESTVA     PRIROD- 
NYKH VOD), 

Akademiya  Nauk  SSSR,  Moscow.  Institut  Biologii 

Vnutrennykh  Vod. 

For  primary  bibliographic  entry  see  Field  05  A. 

W72-06556 


PHOTOCHEMICAL  METHOD  OF  DETERMIN- 
ING ORGANIC  CARBON  (FOTOK- 
HIMICHESKrY  METOD  OPREDELENTVA  OR- 
GANICHESKOGO  UGLERODA), 

Gidrokhimicheskii        Institut,        Novocherkassk 

(USSR). 

For  primary  bibliographic  entry  see  Field  05A. 

W72-06559 


SOME  SEISMIC  MEASUREMENTS  ON  THE 
VIRGINIA  COASTAL  PLAIN-AN  EVALUATION 
STUDY, 

Virginia     Polytechnic     Inst,     and     State     Univ., 
Blacksburg.  Water  Resources  Research  Center. 
For  primary  bibliographic  entry  see  Field  02L. 
W72-06561 


SOIL  PREPARATION  AND  SAMPLING 
TECHNIQUES  FOR  STUDYING  ION  MOVE- 
MENT, 

Tennessee  Valley  Authority,  Muscle  Shoals,  Ala. 
Soils  and  Fertilizer  Research  Branch;  and  Tennes- 
see Valley  Authority,  Muscle  Shoals,  Ala.  Div.  of 
Agricultural  Development. 
For  primary  bibliographic  entry  see  Field  02G. 
W72-06576 
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COMPUTERIZED     SLOPE     STABILITY;     THE 
SLIDING  BLOCK  PROBLEM, 

Purdue  Univ.,  Lafayette,  Ind.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  08D. 
W72-05883 


COMPUTER  ASSISTED  SLOPE  STABILITY 
ANALYSIS  FOR  STEADY  AND  TRANSIENT 
STATE  FLOW  CONDITIONS, 

Purdue  Univ.,  Lafayette,  Ind.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  08D. 
W72-05884 


GROUNDWATER    AVAILABILITY    IN    PIATT 
COUNTY, 

Illinois  State  Water  Survey,  Urbana. 

For  primary  bibliographic  entry  see  Field  04B. 

W72-05891 


WATER-RESOURCES  APPRAISAL  OF  THE 
GRANITE  SPRINGS  VALLEY  AREA,  PERSH- 
ING, CHURCHILL,  AND  LYONS  COUNTIES, 
NEVADA, 

Geological  Survey ,  Carson  City,  Nev. 

For  primary  bibliographic  entry  see  Field  04B. 

W72-05892 


SOCIAL  IMPLICATIONS  OF  THE  COMPUTER, 

Thomas  J.  Watson  Research  Center,  Yorktown 

Heights,  NY. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-05943 


COMPUTER  TECHNIQUES  FOR  IDENTIFYING 
LOW  RESOLUTION  MASS  SPECTRA, 

Jet  Propulsion  Lab.,  Pasadena,  Calif. 

For  primary  bibliographic  entry  see  Field  02K. 

W72-05975 


COMPUTERIZED  SLOPE  STABILITY,  THE 
SLIDING  BLOCK  PROBLEM,  BY  CARLOS 
MENDEZ;  STEADY  AND  TRANSIENT  STATE 
FLOW  CONDITIONS,  BY  M.  B.  ROY, 

Purdue  Univ.,  Lafayette,  Ind.  School  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  08D. 
W72-05980 


DYNAMIC  SIMULATION  OF  UNSTEADY 
FLOW  OF  WATER  IN  UNSATURATED  SOILS 
AND  ITS  APPLICATION  TO  SUBIRRIGATION 
SYSTEM  DESIGN, 

Texas  A  and  M  Univ.,  College  Station.   Water 

Resources  Inst. 

For  primary  bibliographic  entry  see  Field  02G. 

W72-05984 


GEODESY,  MAPPING,  OCEANOGRAPHY. 

Military  Engineer,  Vol  64,  No  417,  p  44-47,  Janua- 
ry-February 1972.  1  photo. 

Descriptors:    "Hydrology,    "Reviews,    "Surveys, 
"Mapping,  "Projects,  Antarctic,  Glaciers,  Califor- 
nia, Coasts,  Bays,  Estuaries,  Great  Lakes. 
Identifiers:  "Current  projects.  Project  reviews. 

Current  surveying  and  mapping  news  (short  news 
items)  are  summarized.  The  items  concerned  with 
hydrology  include:  Geological  Survey,  mapping 
Antarctica  'dry'  valleys;  Washington  State 
glaciers;  hydrographic  survey  off  San  Diego;  Na- 
tional Ocean  Survey,  major  products;  tidal  current 
survey  in  San  Francisco  Bay;  and  Lake  Survey 
Center  instruments  for  International  Field  Year  on 
the  Great  Lakes  (IFYGL).  (Woodard-USGS) 
W72-05997 


WATER  WELLS  AND  SPRINGS  IN  THE 
WESTERN  PART  OF  THE  UPPER  SANTA 
MARGARITA  RIVER  WATERSHED,  RIVER- 
SIDE AND  SAN  DIEGO  COUNTIES,  CALIFOR- 
NIA, 

Geological  Survey,  Menlo  Park,  Calif. 
F.  W.  Giessner,  B.  A.  Winters,  and  J.  S.  McLean. 
Available  from  State  of  California,  Document  Sec- 
tion, P.O.  Box  20191,  Sacramento  $4.00.  California 
Department  of  Water  Resources  Bulletin,  No  91- 
20,  August  1971.  377  p,  3  fig,  11  map,  5  tab,  lOref. 

Descriptors:  "Data  collections,  "Water  wells, 
"Springs,  "California,  Valleys,  Hydrologic  data, 
Aquifer  characteristics,  Geologic  control,  Pump 
testing,  Specific  capacity,  Water  analysis,  Drill 
holes,  Water  utilization,  Alluvium,  Water  levels. 
Identifiers:  Riverside  County  (Calif),  San  Diego 
County  (Calif). 

Data  collections  are  presented  in  tables  and  on 
maps  for  wells  and  springs  in  a  260-sq-mi  area  in 
all  or  parts  of  the  following  valleys:  Auld, 
Diamond,  Domenigoni,  French,  Glen  Oak.  Long, 
Pauba,  Temecula,  Tucalota,  and  Wolf.  The 
genera]  geologic  and  hydrologic  features  are 
described.  The  report  contains  maps  showing  the 
location  of  data  sites  and  the  reconnaissance 
geology  with  special  reference  to  the  water-yield- 
ing deposits.  Purpose  of  the  study  is  to  provide  the 
public  with  data  for  planning  water  utilization  and 
development  projects.  Descriptions  are  given  for 
260  water  wells  and  35  springs  and  include  data  on 
location,  owner,  use  of  the  water,  chemical 
analyses,  yield,  and  altitude  of  each  well  and 
spring.  Records  of  several  hundred  water-level  ob- 
servations are  tabulated.  Driller's  logs  showing 
lithologic  characteristics  for  360  boreholes  are 
given.  Chemical  analyses  are  listed  for  water  sam- 
ples collected  from  98  wells  and  3  springs.  Pump- 
ing test  data,  including  static  and  pumping  water 
levels,  well  yields,  and  specific  capacities  (gpm/ft 
of  dd)  are  given  for  97  wells.  (Lang-USGS) 
W72-05998 


113 


Field  07— RESOURCES  DATA 

Group  7C — Evaluation,  Processing  and  Publication 


COMBINED  SURFACE  WATER-GROUN- 
DWATER  ANALYSIS  OF  HYDROLOGICAL 
SYSTEMS  WITH  THE  AID  OF  THE  HYBRID 
COMPUTER, 

Utah  Water  Research  Lab.,  Logan. 

For  primary  bibliographic  entry  see  Field  04B. 

W72-06006 


TREATISE  ON  URBAN  WATER  SYSTEMS. 

For  primary  bibliographic  entry  see  Field  06B. 
W72-06102 


RECONSTRUCTION  ERRORS  IN  DIGITAL-T- 
O-ANALOG CONVERSION, 

National  Aeronautics  and  Space  Administration, 

Houston,  Tex.  Manned  Spacecraft  Center. 

W.  P.  Dotson.Jr. 

Instruments  and  Control  Systems,  Vol.  45,  No.  1, 

p  99-101 ,  January  1972.  7  fig,  1  tab,  3  ref. 

Descriptors:  Digital  computers,  Analog  compu- 
ters, Data  processing,  Automation,  Simulation 
analysis,  Data  transmission. 

Identifiers:  Digital  to  analog  conversion,  Nyquist 
sampling  theorem,  Systems  analysis. 

Since  signal  bandwidth  occasionally  exceeds  the 
capability  of  the  communication  system  in  digital 
systems,  errors  may  result  when  an  analog  signal 
is  reconstructed.  Equations  were  developed  for 
determining  baseline  and  peak  errors  and  error  as 
a  function  of  sample  rate  for  zero-order,  first- 
order,  and  second-order  D/A  converters.  The 
validity  of  the  error  equations  was  checked  using  a 
hybrid  computer  simulation.  Results  indicate  that 
use  of  third-order  D/A  conversion  yielded  as  accu- 
rate a  reproduction  of  data  as  zero-order  conver- 
sion at  twice  the  sampling  rate.  The  technique  was 
also  superior  to  reducing  data  resolution,  in  terms 
of  error  performance,  quantization  noise  and 
channel  bandwidth  requirements.  (Little-Battelle) 
W72-06279 


EXPERIMENTAL    OPTIMIZATION    OF    STEP 
AERATION  WASTE  TREATMENT  SYSTEMS, 

Kansas  Water  Resources  Research  Inst.,  Manhat- 
tan. 

For  primary  bibliographic  entry  see  Field  05D. 
W72-06289 


FLOOD        CONTROL         DEVELOPED        AND 
OPERATED  WITH  SIMULATION, 

Los  Angeles  County  Flood  Control  District,  Calif. 

Management  Systems  Div. 

For  primary  bibliographic  entry  see  Field  03D. 

W72-06308 


HEALTH  AND  SAFETY  LABORATORY  FAL- 
LOUT PROGRAM  QUARTERLY  SUMMARY 
REPORT,  SEPTEMBER  1-DECEMBER  1971, 

New  York  Operations  Office  (AEC),  N.Y.  Health 

and  Safety  Lab. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-06317 


SOURCE  MAP  DEVELOPMENT  FOR  USE  IN 
PREDICTING  RADIOLOGICAL  EFFECTS  OF 
NUCLEAR  FACILITY  OPERATIONS, 

Hanford        Engineering       Development       Lab., 

Richland,  Wash. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-06332 


HERMES  -  A  DIGITAL  COMPUTER  CODE  FOR 
ESTIMATING  REGIONAL  RADIOLOGICAL 
EFFECTS  FROM  THE  NUCLEAR  POWER  IN- 
DUSTRY, 

Hanford       Engineering       Development       Lab., 

Richland,  Wash. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-06338 


THE  DEVELOPMENT  OF  COMPUTER  PRO- 
GRAMS APPLICABLE  TO  MEANINGFUL 
PRECIPITATION  MANAGEMENT  EXPERI- 
MENTS, 

Denver  Univ.,  Colorado.  Dept.  of  Geography. 
W.  A.  Peterman. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-202  199,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Weather  Modification 
Research  Project  Final  Report,  July  1,  1971.  59  p, 
7  fig,  16  ref ,  5  append. 

Descriptors:  'Precipitation  (Atmospheric),  'Com- 
puter models,  'Computer  programs,  'Weather 
forecasting,  'Analytical  techniques.  Meteorologi- 
cal data,  Data  processing.  Data  storage  and 
retrieval,  Mathematical  models.  Synoptic  analy- 
sis, Systems  analysis,  Input-output  analysis,  Data 
transmission. 

For  three  years  the  Weather  Modification  Project 
at  the  University  of  Denver  was  engaged  in 
developing  computer  programs  applicable  to 
meaningful  precipitation  management  research.  A 
number  of  computer  programs  and  models  were 
written,  modified,  and  tested.  The  system 
presented  in  this  report  has  been  placed  into  an 
operational  status  by  the  Division  of  Atmospheric 
Water  Resources  Management.  Data  presented  for 
the  system  include  Fortran  listings  of  program 
sounding  analysis,  program  time-space  cross-sec- 
tion, and  program  of  horizontal  plot.  (Woodard- 
USGS) 
W72-06427 


GREAT  LAKES  WATER  LEVELS-- 1960- 1970. 

Lake  Survey  Center,  Detroit,  Mich. 

Available  from  the  National  Technical  Informa- 
tion Service  as  COM-71  50331,  $3.00  in  paper 
copy,  $0.95  in  microfiche.  Department  of  Com- 
merce Lake  Survey  Center  Publication,  April 
1971.  184  p,  1  fig. 

Descriptors:      'Great     Lakes,      'Water     levels, 
'Hydrologic  data,  'Data  collections.  Water  level 
fluctuations.  Gaging  station.  Surface  waters.  Sur- 
veys. 
Identifiers:  'Lake  Survey  Center. 

This  publication  contains  the  Lake  Survey  Cen- 
ter's Great  Lakes  water-level  gage  records. 
Monthly  and  annual  average  levels  for  each  cur- 
rent permanent  gage  are  shown  in  Lake  Survey's 
network  for  the  period  each  gage  has  been  in  ex- 
istence. Also  given  are  the  average  monthly 
average  levels  and  the  highest  and  lowest  monthly 
average  levels  for  the  period  of  record  plus  the 
average  monthly  average  levels  for  the  period  1960 
through  1970.  The  gages  record  water  levels  in  an 
analog  or  digital  format  on  strip  charts  which  are 
retained  for  a  ten-year  period.  Hourly  levels  are 
extracted  from  both  the  analog  and  digital  records. 
(Woodard-USGS) 
W72-06428 


DETERMINISTIC  APPROACH  TO 

WATERSHED  MODELING, 

Agricultural  Research  Service,  Fort  Collins,  Colo. 

Engineering  Research  Center. 

For  primary  bibliographic  entry  see  Field  02A. 

W72-06442 


THE  PARAMETRIC  APPROACH  TO 

WATERSHED  MODELING, 

Agricultural     Research     Service,     Athens,     Ga. 

Southeast  Watershed  Research  Center. 

For  primary  bibliographic  entry  see  Field  02A. 

W72-06443 


THE         STOCHASTIC  APPROACH         TO 

WATERSHED  MODELING, 

Agricultural  Research  Service,  Chickasha,  Okla. 

Southern     Great     Plains     Watershed     Research 

Center. 

For  primary  bibliographic  entry  see  Field  02A. 

W72-06452 


WETLANDS  MAPPING  IN  NEW  JERSEY, 

American  Univ.,  Washington,  D.C.  Dept.  of  Biolo- 
gy- 

R.  R.  Anderson,  and  F.  J.  Wobber. 
In:  Proceedings  of  the  38th  Annual  Meeting  of 
American  Society  of  Photogrammetry ,  Washing- 
ton, DC,  March  12-17,  1972:  Falls  Church,  Va., 
American  Soc.  of  Photogrammetry,  p  530-536, 
1972. 

Descriptors:  'Mapping,  'AeriaJ  photography, 
'Wetlands,  'New  Jersey,  Infrared  radiation, 
Photogrammetry,  Data  collections.  Surveys,  Ter- 
rain analysis. 

The  New  Jersey  Wetlands  Act  of  1970  required 
that  mapping  and  inventory  of  wetlands  along  the 
marine  coastal  zone  and  tidally-influenced  estua- 
ries of  the  State  be  undertaken  in  order  that  this 
important  natural  resource  be  properly  managed. 
A  prime  requirement  was  that  map  products  have 
validity  which  could  withstand  the  challenge  of 
litigation.  Natural  color  and  color  infrared  aerial 
photography  at  a  scale  of  1:12,000  was  obtained 
over  two  sites  designated  by  the  State.  Final  map 
products  were  prepared  which  contained:  (a)  the 
upper  wetlands  boundary;  (b)  the  line  of  biological 
mean  high  water  to  establish  state  riparian  lands; 
and  (c)  delineation  of  major  plant  species  associa- 
tions of  five  acres  or  larger  in  size.  (See  also  W72- 
06460)  (Knapp-USGS) 
W72-06462 


COMBINED  ICE  AND  WATER  BALANCES  OT 

GULKANA     AND     WOLVERINE     GLACIERS, 

ALASKA,   AND  SOUTH  CASCADE  GLACIER, 

WASHINGTON,  1965  AND  1966  HYDROLOGIC 

YEARS, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  02C. 

W72-06466 


WATER  TEMPERATURES  OF  CALIFORNIA 
STREAMS,  TULARE  BASIN  AND  SAN 
JOAQUIN  BASIN  SUBREGIONS, 

Geological  Survey,  Menlo  Park,  Calif. 

J.  C.  Blodgett. 

Geological  Survey  Open-file  Report,  1971.  107  p.  4 

fig,  1  tab,  24  ref. 

Descriptors:  'Water  temperature,  'Surface 
waters,  'California.  'Data  collections,  'Streams, 
Reviews,  Hydrologic  data.  Thermometers,  Instru- 
mentation. 

Identifiers:  Tulare  Basin  (Calif),  'San  Joaquii 
Basin  (Calif),  Stream  temperature  ranges. 

A  summary  of  water-temperature  records  is 
presented  for  data  collected  through  Septembo 
1968  in  the  Tulare  Basin  and  San  Joaquin  Basir 
Subregions  of  California.  Data  are  included  for  6J 
stream  sites  in  the  Tulare  Basin  and  1 49  in  the  Sar 
Joaquin  Basin.  Water  temperatures,  in  degrees 
Celsius,  are  summarized  by  months,  years,  and  foi 
the  period  of  record.  A  description  is  included  tc 
identify  each  station  where  data  were  collected 
The  summary  data  for  each  site  may  be  used  tc 
provide  guidelines  for  the  establishment  of  ther 
mal  standards  used  in  water-quality  management 
(Woodard-USGS) 
W72-06467 


RECENT  DEVELOPMENTS  IN  THE  ANALYSE 
OF  HYDROLOGICAL  TIME  RECORDS.  CON- 
CATENATIONS AND  SPECTRUM  ANALYSIS 
(DEVELOPPEMENTS  RECENTS  EN  MATIERf 
D'ANALYSE  DES  CHRONIQUES  DEVENE 
MENTS  HYDROLOGIQUES:  LIAISON  EN 
CHATNE,  ANALYSE  SPECTRALE), 
Purdue  Univ.,  Lafayette,  Ind.  School  of  Civil  En 
gjneering. 

For  primary  bibliographic  entry  see  Field  02A. 
W72-06474 
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UMMARY  OF  GROUND-WATER 

[YDROLOGICAL    DATA    IN    MICHIGAN    IN 

970, 

ieological  Survey,  Ann  Arbor,  Mich. 

i.  C.  Huffman,  and  T.  Thompson. 

ieological  Survey  Open-file  Report,  1971.  94  p,  41 

g,  2tab,95ref. 

lescriptors:  'Groundwater,  'Hydrologic  data. 
Data  collections,  "Michigan,  'Hyfcrogeology, 
'ater  level  fluctuations.  Water  wells,  Observa- 
on  wells,  Water  levels,  Hydrographs,  Precipita- 
on  (Atmospheric),  Aquifers,  Groundwater 
•charge.  Pumping,  Water  quality,  Water  yield, 
pecific  capacity. 

ecords  of  groundwater  levels  in  the  principal 
juifers  of  Michigan  are  presented  for  1970.  Also 
eluded  are  records  of  groundwater  pumpage, 
ita  on  municipal,  public  and  industrial  water- 
lpply  facilities,  and  the  effects  of  precipitation  of 
oundwater  levels.  Records  of  water  levels  in 
•eas  of  heavy  pumpage,  and  in  areas  where 
langes  are  principally  from  natural  influences, 
•e  illustrated  or  tabulated  to  allow  comparison 
:tween  these  types  of  waterlevel  fluctuations, 
he  water  levels  and  related  data  provide  a  day-to- 
ny record  for  the  evaluation  of  available  ground- 
ater  supplies.  The  long-term  records  serve  as  a 
amework  to  which  short-term  records  may  be  re- 
ted.  Water  levels  in  most  wells  declined  the  first 
alf  of  1970  as  precipitation  during  that  period  was 
:nerally  below  normal.  However,  above  normal 
recipitation  during  the  latter  part  of  the  year 
suited  in  levels  rising  to  higher  stages  than  at  the 
art  of  the  year.  Record  high  levels  were  observed 
i  only  25  wells,  about  60%  less  than  in  1969. 
Voodard-USGS) 
'72-06488 


ORECASTTNG  WATER  DEMANDS, 

auonal  Water  Commission,  Arlington,  Va. 
or  primary  bibliographic  entry  see  Field  06D. 

'72-06489 


8.  ENGINEERING  WORKS 
A.  Structures 


OMPUTERIZED     SLOPE     STABILITY;     THE 
LIDING  BLOCK  PROBLEM, 

urdue  Univ.,  Lafayette,  Ind.  Dept.  of  Civil  En- 

ineering. 

or  primary  bibliographic  entry  see  Field  08D. 

'72-05883 


OMPUTER  ASSISTED  SLOPE  STABILITY 
NALYSIS  FOR  STEADY  AND  TRANSIENT 
TATE  FLOW  CONDITIONS, 

urdue  Univ.,  Lafayette,  Ind.  Dept.  of  Civil  En- 

ineering. 

or  primary  bibliographic  entry  see  Field  08D. 

'72-05884 


EOLOGIC  APPLICATION  TO  A  DAMSITE  IN 
AURENS  COUNTY,  SOUTH  CAROLINA, 

oil  Conservation  Service,  Columbia,  S.C. 
or  primary  bibliographic  entry  see  Field  08E. 

'72-05889 


LANNING  UNDERGROUND  STORAGE  FOR 
'ATER  SUPPLIES, 

/ater  Supply  Board,  New  York. 

•  Ericson,  and  V.  G.  Terenzio. 

jurnaj  of  Sanitary  Engineering  Division,  Amer- 

:an  Society  of  Civil  Engineers,  Vol.  94,  No.  SA6, 

une,  1968,  p  489-505,  8  fig,  9  ref . 

•escriptors:  'Water  resources,  'Underground 
torage,  'Sanitary  engineering.  Hydraulics.  Struc- 
Jral  analysis,  Foundations,  Municipal  water, 
tanning. 


Anticipating  rapid  growth,  New  York  City  is  con- 
structing a  large  tunnel  to  Richmond  and  a  surface 
aqueduct  that  will  terminate  in  a  100,000,000-gal 
capacity  underground  storage  tank.  Unusual  and 
extensive  planning  was  required  for  the  tank's 
design,  and  in  preparation  for  its  construction. 
Planning  included  an  investigation  of  the  present 
system,  a  study  of  head  losses,  an  evaluation  of 
consumption  growth  throughout  the  City  including 
Richmond,  the  timing  of  construction  to  insure  fu- 
ture deliveries,  the  study  of  surges  and  water 
hammer  effects,  the  design  of  valves  and  control 
arrangements,  the  design  of  the  tank  structure  to 
meet  foundation  conditions,  hydrostatic  testing, 
the  sterilization  of  the  tank  and  related  feeders, 
and  the  ultimate  restoration  of  the  surrounding 
park  lands.  The  aqueduct  to  Richmond  and  appur- 
tenant control  structures  are  scheduled  for 
completion  in  1969.  The  tank  and  associated  facili- 
ties will  be  completed  shortly  thereafter.  (Skoger- 
boe-Colorado  State) 
W72-06104 


SNAGGING  AND  CLEARING  PROJECT, 
CRANESNEST  RIVER,  DICKENSON  COUNTY, 
VIRGINIA  (DRAFT  ENVIRONMENTAL  IM- 
PACT STATEMENT). 

Army  Engineer  District,  Huntington,  W.  Va. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-198  884-D,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  February  1971.  3  p. 

Descriptors:  'Virginia,  'Channel  improvements, 
'River  flow,  'Environmental  effects,  'Flood  con- 
trol, Environmental  engineering,  Safety,  Erosion 
control,  Flood  damage,  Open  channel  flow,  Flow 
characteristics,  Velocity,  Sediment  load,  Intangi- 
ble benefits,  Monetary  benefits,  Public  benefits, 
Legislation,  Legal  aspects. 

Identifiers:  'Cranesnest  River,  'Environmental 
impact  statement. 

The  project  consists  of  snagging  and  clearing 
about  four  thousand  feet  of  the  Cranesnest  River 
channel  to  provide  flood  protection.  The  project, 
having  an  economic  life  of  thirty-five  years,  in- 
volves flush  clearing  of  trees  and  removal  of 
debris  from  the  channel,  bank  reshaping,  and 
seeding  to  control  erosion  and  retain  natural  ap- 
pearances. Annual  maintenance  will  be  required  to 
retain  improved  flow  characteristics.  The  present 
environmental  setting  constricts  high  flows.  The 
resulting  backup  inundates  or  violates  residental 
and  commercial  buildings.  There  have  been  a 
number  of  serious  floods  in  recent  years.  The 
proposed  project  will  increase  the  discharge 
capacity  of  the  channel,  resulting  in  a  reduction  of 
flood  danger.  Slightly  increased  sediment  load,  up- 
stream velocity,  and  downstream  flood  stages  are 
some  of  the  project's  adverse  effects.  Removal  of 
riparian  brush  and  trees  and  channel  obstructions 
will  cause  a  loss  of  cover  for  some  wildlife  and 
aquatic  life.  The  visual  character  of  the  valley  will 
be  slightly  changed.  Alternative  proposals,  such  as 
more  extensive  channelization  and  an  upstream 
reservoir,  would  involve  more  terrain  disturbance. 
No  action  would  result  in  continued  flooding. 
Reduced  flood  hazard  will  improve  the  area's 
economic  productivity.  (Shelnut-Florida) 
W72-06235 


LONG  BRANCH  LAKE,  EAST  FORK,  LITTLE 
CHARITON  RIVER,  MISSOURI  (DRAFT  EN- 
VIRONMENTAL IMPACT  STATEMENT). 

Army  Engineer  District,  Kansas  City,  Mo. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-201  518-D,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  June  1971.  7  p,  2  map. 

Descriptors:  'Missouri,  'Dams,  'Environmental 
effects,  'Flood  control,  'River  basin  develop- 
ment, Legislation,  Legal  aspects.  Monetary 
benefits.  Water  storage,  Water  supply,  Water 
quality  control,  Low-flow  augmentation.  Fishing, 
Recreation,  Lakes,  River  basins,  Flooding,  Flood 
damages. 


Identifiers:  'Little  Chariton  River,  Environmental 
impact  statement. 

The  Long  Branch  Lake  project  encompasses  flood 
control,  water  supply,  recreation,  fish  and  wildlife 
enhancement,  and  water  quality  control  in  the  Lit- 
tle Chariton  River  Basin.  The  project  would  pro- 
vide: (1)  downstream  flood  protection,  (2)  a  lake 
for  recreation,  (3)  water  supply  storage,  and  (4) 
low-flow  augmentation.  The  project,  however, 
would  inundate  fourteen  miles  of  free-flowing 
stream  and  associated  habitat  and  fisheries  and 
over  two  thousand  acres  of  land,  much  of  which  is 
highly  productive  agricultural  land.  Developments 
drawn  by  the  recreation  potential  would  further 
reduce  wildlife  habitat,  while  intensified 
downstream  agricultural  activities  would  eliminate 
additional  habitat  areas.  Alternatives  include  alter- 
native lake  sites,  a  single  purpose  project  for  water 
supply,  nonstructural  measures,  and  channeliza- 
tion. Under  the  proposed  project,  economic 
benefits  would  be  realized  through  increased  flood 
control.  Water  quality  control  would  also  be 
enhanced  by  low-flow  augmentation,  if  releases 
are  of  good  quality.  (Shelnut-Florida) 
W72-06237 


DIVIDING  CREEK  WATERSHED,  MARYLAND 
(DRAFT  ENVIRONMENTAL  IMPACT  STATE- 
MENT). 

Soil  Conservation  Service,  Washington,  D.C. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-201  761 -D,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  June  1971.  16  p. 

Descriptors:  'Maryland,  'Channel  improvement, 
'Environmental  effects,  'Flood  control,  'Agricul- 
tural watersheds,  Legislation,  Legal  aspects,  En- 
vironmental engineering,  Flood  damages,  Moneta- 
ry benefits,  Public  benefits,  Sedimentation,  Sur- 
face runoff,  Drainage,  Forestry,  Land  use,  Land 
management,  Watersheds  (Basins). 
Identifiers:  'Dividing  Creek  Watershed  (Md), 
'Environmental  impact  statement. 

The  Dividing  Creek  Watershed  Project  will  reduce 
flood  water  damage  to,  and  provide  drainage  for, 
fourteen  thousand  acres  of  agricultural  land  in 
Maryland.  It  consists  of  conservation  land  treat- 
ment supplemented  by  approximately  87  miles  of 
channel  improvement.  Watershed  problems  in- 
clude floodwater  damage,  lack  of  adequate 
drainage,  and  seasonal  high  water  tables.  The  Pro- 
ject will  reduce  floodwater  damages  by  about  85 
percent.  The  Project  will  also  improve  soil  condi- 
tions, reduce  the  periods  farmland  is  flooded,  ena- 
ble farmers  to  replace  corn  and  soybeans  with 
truck  crops,  provide  feeding  and  resting  places  for 
migratory  waterfowl,  and  permit  easier  access  to 
wetland  areas  for  wildlife  management.  Adverse 
environmental  consequences  include  clearing  of 
80  acres  of  wooded  swamp  and  reducing  insect 
breeding  areas.  The  project,  however,  should 
preserve  the  total  area  for  use  by  future  genera- 
tions, while  improving  current  productivity.  Alter- 
natives include  conservation  land  treatment  alone 
and  less  intensive  land  use.  If  the  Project  is  not  in- 
stalled, about  $112,000  in  annual  monetary 
benefits  would  be  foregone.  (Shelnut-Florida) 
W72-06250 


DOCUMENTATION  OF  OPERATION, 

DAMAGE,   REPAIR,   AND  TESTING  OF  YEL- 
LOWTAIL  DAM  SPILLWAY, 

Bureau  of  Reclamation,  Denver,  Colo. 

R.  C.  Borden. 

Bureau  of  Reclamation  Report  REC-ERC-71-23, 

May  1971 .  72  p,  53  fig,  8  tab,  2  ref. 

Descriptors:  'Cavitation,  'Spillways,  'Repairing, 
'Tunnel  linings,  'Damages,  'Aeration,  Tunnel 
failure,  Model  tests,  Fluid  mechanics,  Prototype 
tests.  Air  entrainment,  Tunnels,  Concrete  linings, 
Operation  and  maintenance,  Erosion. 
Identifiers:  'Cavitation  control,  'Design  modifica- 
tions, Yellowtail  Dam  (Mont),  Epoxy  mortar. 
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Prototype  operation  of  the  Yellowtail  Dam  tunnel 
spillway  in  1967  severely  damaged  the  tunnel. 
Spillway  operation  and  damage,  and  subsequent 
model  tests,  repairs,  modifications,  and  prototype 
tests  are  described.  Cavitation  initiated  by  surface 
irregularities  in  the  tunnel  lining  caused  the 
damage.  Heaviest  damage  was  concentrated  in  the 
vertical  bend  of  the  tunnel  and  the  near  horizontal 
reach  just  downstream  from  the  bend.  Repairs 
consisted  of  backfill  concrete  in  the  heavily 
damaged  areas  and  application  of  an  epoxy- 
bonded  epoxy-mortar  veneer  to  cover  minor  sur- 
face irregularities.  Modification  consisted  of  con- 
structing an  air  slot  to  introduce  air  along  the  flow 
surfaces  of  the  vertical  bend.  Model  tests  of  the 
tunnel  showed  that  the  optimum  location  of  the  air 
slot  was  just  upstream  from  the  vertical  bend.  The 
air  slot  provided  positive  air  induction  along  the 
flow  surfaces  and  worked  satisfactorily  for  all 
ranges  of  discharge.  Tests  of  the  prototype  tunnel 
after  repair  and  modification  confirmed  that  a  suf- 
ficient volume  of  air  was  being  introduced  to 
prevent  cavitation  erosion. 
W72-06388 


Earth  and  rockfill  dams  require  extensive  appurte- 
nant structures,  including  spillways,  bottom  out- 
lets, and  intakes  for  water  supply.  These  appur- 
tenances are  frequently  combined  into  one  struc- 
ture. The  principal  parts  of  the  combined  structure 
are  the  shaft  spillway  with  a  circular  overflow, 
inlet  tunnel,  vertical  drop  shaft,  bend,  horizontal 
tailrace  and  stilling  basin  for  flood  discharge.  Mul- 
tilevel intakes  for  water  supply  and  irrigation  are 
arranged  in  the  walls  of  the  tower.  Water  passes 
through  the  intakes  into  the  vertical  conduits  in  the 
tower  and  then  into  horizontal  conduits  in  the  tun- 
nel. The  tunnel  is  normally  divided  into  2  sections: 
the  lower  portion  is  the  tailrace  tunnel  for  the  spill- 
way; the  upper  for  water  supply  conduits.  Bottom 
outlets  are  necessary  to  empty  the  storage  reser- 
voir and  usually  consist  of  separate  conduits  on 
the  sides  of  the  shaft-spillway  discharging  into  a 
common  tailrace  tunnel.  Types  of  flow  occurring 
in  the  shaft  spillways  and  hydraulic  design  criteria 
are  discussed.  (USBR) 
W72-06401 


CONSTRUCTION  BY  HELICOPTER  AT  HIGH 
ALTITUDES, 

Public  Service  Co.  of  Colorado,  Denver. 

D.  Miller. 

Transmission  Distribution,  Vol  23,  No  10,  p  26-30, 

Oct  1971,  3  photo. 

Descriptors:  'Transmission  lines,  'Erection, 
•Transmission  towers,  Construction,  Costs, 
Planning,  Coordination,  Design,  Safety,  Commu- 
nication, Electric  utilities,  Mountains,  Scheduling. 
Identifiers:  Public  Service  Co  of  Colorado, 
•Helicopters. 

Experience  in  the  use  of  helicopters  by  the  Public 
Service  Co  of  Colo  in  transmission  line  construc- 
tion work  in  difficult  areas  at  altitudes  up  to  10,500 
ft  is  reported.  Established  guidelines  stress  im- 
portance of  planning,  designing,  and  knowledge  of 
machine  capabilities  to  obtain  maximum  benefits 
from  construction  by  helicopter.  Guidelines 
presented  are:  (1)  Information  is  required  on 
helicopter  lifting  capabilities  for  the  work  involved 
under  local  conditions.  (2)  Construction  units  must 
be  designed  within  maximum  load  limits  to  coin- 
cide with  lifting  capabilities  of  the  craft.  (3) 
Helicopter  must  be  certified  for  transporting  con- 
struction crews.  (4)  Staging  areas  should  be  at  10 
mi  intervals  or  less.  (5)  All  construction  materials 
should  be  delivered  before  construction  begins.  (6) 
Pilot  qualifications  must  be  assured.  (7)  Helicopter 
operator  should  adhere  to  a  proper  maintenance 
schedule.  (8)  Splices  on  structures  made  during  air 
assembly  must  be  properly  designed  for  safety  and 
rapid  erection.  (9)  Proper  communication  facilities 
are  important.  (10)  Familiarity  with  helicopters, 
engines,  and  supporting  equipment  is  desirable. 
Construction  by  helicopter  is  expensive,  but 
properly  coordinated  work  is  well  worth  the  extra 
cost.  (USBR) 
W72-06389 

COMPUTERIZED    COST    ESTIMATES    AS    AN 
AID  TO  TUNNEL  ROUTE  PLANNING, 

Harza  Engineering  Co.,  Chicago,  111. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-06390 

COMBINED-FUNCTION  HYDRAULIC  STRUC- 
TURES WITH  SHAFT  SPILLWAYS, 

Damascus  Univ.  (Syria). 

G.  Bollrich. 

Water  Power,  Vol.  23,  No.  10,  Oct  1971 .  p  362-367, 

6  fig,  4ref. 

Descriptors:  'Hydraulic  structures,  'Spillways, 
♦Intakes,  'Hydraulic  design,  Hydraulics,  Rockfill 
dams,  Earth  dams,  Spillway  crests,  Intakes. 
Identifiers:  Syria,  'Shaft  spillways,  'Morning 
glory  spillway,  'Intake  towers,  Sharp  crested 
weirs,  Nappe. 


STATICS  OF  TUNNEL  AND  GALLERY  CON- 
STRUCTION (STATIK  DES  TUNNEL  UND 
STOLLENBAUES), 

For  primary  bibliographic  entry  see  Field  08E. 
W72-06568 


CONSTRUCTION   OF  PIPE  DRAINS  ON  THE 
COLUMBIA  BASIN  PROJECT, 

Bureau  of  Reclamation,  Ephrata,  Wash.  Columbia 

Basin  Project. 

J.  Monteith,  ID,  and  P.  M.  Myers. 

Paper   presented   at   the    1968   Annual   Meeting, 

American  Society  of  Agricultural  Engineers,  Utah 

State  University,  Logan,  Utah,  June,  18-21 ,  1 1  p. 

Descriptors:   'Subsurface  drains,   'Investigation, 
•Design,    'Inspection,    Planning,    'Construction, 
Equipment,  Columbia  River. 
Identifiers:  'Columbia  basin. 

Experience  in  constructing  400  miles  of  subsur- 
face pipe  drains  in  seven  years  has  influenced 
present  methods  which  are  reported.  Nearly  all  of 
the  work  has  been  done  by  contract.  Planning,  in- 
vestigation, design,  preparation  of  specifications, 
construction  work,  and  inspection,  with  as- 
sociated problems  are  discussed.  Recently, 
machinery  has  been  used  to  dig  a  ten-foot  trench, 
lay  pipe,  and  place  gravel  in  one  pass,  at  a  rate  of 
as  much  as  2,000  feet  in  eight  hours.  (Skogerboe- 
Colorado  State) 
W72-06573 


8B.  Hydraulics 

PREIMPOUNDMENT  WATER  QUALITY  STU- 
DY--SAYLORVILLE  RESERVOIR,  DES 

MOINES  RIVER,  IOWA, 

Iowa  State  Univ.,  Ames.  Engineering  Research 

Inst.  ,.«c/- 

For  primary  bibliographic  entry  see  Field  05O. 

W72-05886 

COMPUTERIZED  SLOPE  STABILITY,  THE 
SLIDING  BLOCK  PROBLEM,  BY  CARLOS 
MENDEZ;  STEADY  AND  TRANSIENT  STATE 
FLOW  CONDITIONS,  BY  M.  B.  ROY, 

Purdue  Univ.,  Lafayette,  Ind.  School  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  08D. 
W72-05980 


PARALLEL  DRAINS  FROM  THE  LAPLACE 

STANDPOINT,  , 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civu 

Engineering. 

For  primary  bibliographic  entry  see  Field  04 A. 

W72-06008 


A    VERSATILE    OUTDOOR    CHANNEL    FOR 
WATER  POLLUTION  INVESTIGATIONS, 

Michigan   Univ.,   Ann  Arbor.   School  of  Public 

Health;  and  Michigan  Univ.,  Ann  Arbor.  Dept.  of 

Environmental  Health. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-06032 


PRESSURE* OF  WAVES  AGAINST  VERTICAl 
WALLS, 

Leningradskii  Institut  Inzhenerov  Vodnogo  Trans- 
porta,  Moscow  (USSR).  Wave  Lab. 
M.  E.  Plakida. 

In:  Proceedings  of  the  Twelfth  Coastal  Engineer 
ing  Conference,  September  13-18,  1970,  Washing 
ton  DC,  Volume  3;  American  Society  of  Civil  Ed 
gineers,  New  York,  NY,  p  1451-1468,  1970.  6  fig, 
tab,  4  ref . 

Descriptors:  'Waves  (Water),  'Surf,  'Coastal  en 
gineering,  'Breakwaters,  'Sea  walls.  Jets,  Shon 
protection,  Hydraulics. 

Wave  pressure  exerted  upon  the  breakwater  of  thi 
vertical  type  may  be  calculated  using  a  quasistat* 
method,  based  on  the  theory  of  impact  of  wate 
jets  on  vertical  planes.  Some  new  experiments 
data  are  used  to  verify  the  method.  Formulas  ar 
given  for  the  calculation  of  the  pressure  distribi 
tion  of  breaking  waves  and  surf  waves  on  vertici 
walls.  (See  also  W72-03078  thru  W72-03114,  W73 
03572  thru  W72-03607.  and  W72-06152  thru  W72 
06187)  (Knapp-USGS) 
W72-06151 


PLUNGING  WAVE  PRESSURES  ON  A  SEMI 
-CYLINDRICAL  TUBE, 

Florida  Univ.,  Gainesville.  Dept.  of  Coastal  an 
Oceanographic  Engineering. 
Y.  Jen,  and  P.M.  Lin. 

In:  Proceedings  of  the  Twelfth  Coastal  Enginee 
ing  Conference,  September  13-18,  1970,  Washini 
ton  DC  Volume  3;  American  Society  of  Civil  El 
gineers,  New  York,  NY,  p  1469-1490,  1970.  9  fi| 
10  ref. 

Descriptors:  'Waves  (Water),  'Surf.  'Coastal  ei 

gineering,     'Erosion    control,    'Beach    erosioi 

Hydraulics,    Model    studies.    Hydraulic    model 

Scour. 

Identifiers:  'Wave  forces. 

Laboratory  tests  were  made  on  a  6-inch  diamet 
semi-cylindrical  tube  simulating  a  prototyj 
concrete  structure  designed  to  be  placed  parallel 
the  coastline  in  the  surf  zone  to  intercept  offsho 
transport  of  beach  materials  and  thus  preserve  tl 
beach.  The  model  beach  was  of  fixed  bed  ty| 
with  a  slope  of  1  to  15.  During  the  wave  uprush,  I 
impact  pressure  of  short  duration  was  recorded 
the  front  of  the  tube,  followed  by  smoother  pre 
sure  variations  in  time.  During  the  wa 
downrush,  the  volume  of  water  transported  aero 
the  tube  flowed  back  under  gravity.  The  pressu 
distribution  on  the  beach  side  of  the  tube  was  rel 
tively  steady  during  the  flow  reversing  procei 
Solitary  wave  theory  was  used  to  compute  t 
breaking  wave  height  and  wave  celerity.  T 
average  impact  pressure  was  dependent  up 
wave  steepness.  The  maximum  pact  pressu 
decreases  as  the  plunging  wave  steepness  i 
creases.  The  pressure  distribution  on  the  tube  si 
face  during  the  wave  downrush  was  treated 
quasi-steady  case  in  which  the  Bernoulli  princj] 
for  steady  state  condition  applies.  (See  also  W 
03078  thru  W72-03114,  W72-03572  thru  W 
03607,  and  W72-06151  thru  W72-06187)  (Knai 
USGS) 
W72-06152 


LOADINGS  ON  LARGE  PIERS  IN  WAVES  Al 
CURRENTS, 

Delaware  Univ.,  Newark. 

H.  Wang. 

In   Proceedings  of  the  Twelfth  Coastal  Engine 

ing  Conference,  September  13-18.  1970.  Washi 
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n,  DC,  Volume  3;  American  Society  of  Civil  En- 
ters, New  York,  NY,  p  1491-1512,  1970.  10  fig, 
ab,9ref. 

iscriptors:    'Waves    (Water),    *Ocean    waves, 

iers,  "Loads  (Forces),  Bridges,  Concrete  struc- 

res.     Hydraulics,     Model    studies,     Hydraulic 

■els. 

:ntifiers:  'Wave  forces. 

■  scale-model  tests,  the  forces,  moments,  and 
i  pressure  distributions,  including  impact  pres- 
res,  were  determined  for  large  diameter  piers 
tending  through  a  large-amplitude  wave  system 
which  current  strengths  vary.  Tests  were  per- 
med at  1/100  scale,  simulating  piers  of  the 
dge  for  the  Northumberland  Strait  Crossing, 
nada.  These  piers  are  partically  cylindrical  with 
lase  diameter  of  100  feet.  Close  to  the  surface, 
iere  the  wave  action  is  greatest,  they  are  conical, 
ives  up  to  25  feet  and  current  up  to  4  knots  were 
mlaled.  Generally,  the  presence  of  current, 
her  with  or  against  the  wave  train,  results  in  a 
:reasing  wave  force.  Relations  were  developed 
force  predictions  using  a  singular  empirical 
;fficient.  (See  also  W72-03078  thru  W72-03114, 
'2-03572  thru  W72-03607,  and  W72-06151  thru 
'2-06187)  (Knapp-USGS) 
'2-06153 


IE   PRESSURE   OF   FLOATING   ICE-FIELDS 

I  PILES, 

chnische    Hochschule,    Hanover    (West    Ger- 

ny).  Franzius-Institut  fuer  Grand-  und  Wasser- 

l. 

ichwarz. 

Proceedings  of  the  Twelfth  Coastal  Engineer- 
Conference,  September  13-18,  1970,  Washing- 

i,  DC,  Volume  3;  American  Society  of  Civil  En- 

eers.  New  York,  NY,  p  1523-1536,  1970.  8  fig,  7 


scriptors:  'Ice,  'Loads  (Forces),  *Piles  (Foun- 
ions),  "Bridges,  "Ice  loads,  Laboratory  tests, 
-site  tests.  Estuaries,  Ice  jams, 
ntifiers:  *Ice  pressure. 

determine  the  maximum  ice  forces  against 
iictures,  the  compressive  strength  was  in- 
itigated  by  laboratory  tests  on  cubes  of  several 

types.  The  influence  of  temperature,  velocity 
brmation,  and  direction  of  pressure  on  the 
)ic  strength  were  determined.  In  order  to  em- 
y  these  laboratory  results  for  structural  design, 
elalionship  between  the  strength  in  laboratory 
ts  and  in  nature  was  derived  by  measuring  the 
ssure  of  floating  ice-fields  on  a  pile  of  a  bridge 
ich  crosses  the  tidal  estuary  of  the  Eider  River, 
e  also  W72-03078  thru  W72-03114,  W72-03572 
u  W72-03607,  and  W72-06151  thru  W72-06187) 
lapp-USGS) 
2-06154 


E  INFLUENCE  OF  BREAKER  TYPE  ON 
'RAP  STABILITY, 

ny    Coastal    Engineering    Research    Center, 
shington,  D.C. 
'.  Ahrens. 

Proceedings  of  the  Twelfth  Coastal  Engineer- 
Conference,  September  13-18,  1970,  Washing- 
,  DC,  Volume  3;  American  Society  of  Civil  En- 
eers,  New  York,  NY,  p  1557-1566,  1970.  1  fig,  2 
,  2ref,  append. 

scriptors:  'Coastal  engineering,  *Surf ,  'Riprap, 
lore  protection,  Beach  erosion,  Model  studies, 
draulic  models,  Erosion  control,  Waves 
ater). 

its  were  made  to  determine  the  stability  of 
nped  quarry  stone  riprap  under  wave  action. 
!  tests  were  conducted  in  a  635-foot  wave  tank 
prototype  scale.  The  stability  of  the  riprap  is 
>ngly  influenced  by  the  type  of  breaker.  The 
'est  riprap  stability  is  associated  with  a  breaker 
e  intermediate  between  plunging  and  surging, 
netimes  referred  to  as  a  collapsing  breaker.  (See 


also  W72-03078  thru  W72-03114,  W72-03572  thru 
W72-03607,  and  W72-06151  thru  W72-06187)  (K- 
napp-USGS) 
W72-06155 


HYDRAULIC  RESISTANCE  OF  ARTIFICIAL 
CONCRETE  BLOCKS, 

Chuo  Univ.,  Tokyo  (Japan). 
N.  Shuto,  and  H.  Hashimoto. 

In:  Proceedings  of  the  Twelfth  Coastal  Engineer- 
ing Conference,  September  13-18,  1970,  Washing- 
ton, DC,  Volume  3;  American  Society  of  Civil  En- 
gineers, New  York,  NY,  p  1587-1599,  1970.  10  fig, 
7ref. 

Descriptors:  'Flow  resistance,  'Coastal  engineer- 
ing, 'Breakwaters,  'Concrete  structures,  Surf, 
Ocean  waves,  Unsteady  flow,  Model  studies, 
Hydraulic  models,  Erosion  control. 

Theoretical  analysis  and  experiments  were  made 
to  clarify  the  mechanism  of  reducing  wave  energy 
by  use  of  block  structures.  The  hydraulic  radius 
and  the  porosity  of  block  structures  are  important 
factors  in  their  hydraulic  characteristics.  Re- 
sistance coefficients  in  steady  and  oscillatory 
flows  show  almost  no  difference.  Three  kinds  of 
blocks  were  used  in  the  experiment:  the  tetrapod, 
the  hollow  tetrahedron  and  the  hexalog.  For  these 
three  kinds  of  blocks,  blocks  heavier  than  at  least 
500  gr  should  be  used  in  hydraulic  experiments. 
(See  also  W72-03078  thru  W72-03114,  W72-03572 
thru  W72-03607,  and  W72-06151  thru  W72-06187) 
(Knapp-USGS) 
W72-06156 


HONOLULU  REEF  RUNWAY  DIKE, 

Hawaii  Univ.,  Honolulu. 
R.  Q.  Palmer,  and  J.  R.  Walker. 
In:  Proceedings  of  the  Twelfth  Coastal  Engineer- 
ing Conference,  September  13-18,  1970,  Washing- 
ton, DC,  Volume  3;  American  Society  of  Civil  En- 
gineers, New  York,  NY,  p  1629-1646,  1970.  10  fig, 
12ref. 

Descriptors:     'Breakwaters,     'Waves     (Water), 
'Surf,  'Ocean  waves,  'Hawaii,  Coastal  engineer- 
ing, Model  studies,  Hydraulic  models,  Riprap. 
Identifiers:  Honolulu  (Hawaii). 

Criteria  for  design  of  a  wave  barrier  to  protect  the 
proposed  Honolulu  International  Airport  Reef 
Runway  from  breaking  waves  were  developed  in 
wave  flume  model  tests.  Structures  with  tribar  and 
quarrystone  armor  units  placed  in  single  and  multi- 
ple layers,  on  homogeneous  and  composite  slopes, 
were  subjected  to  both  overtopping  and  non-over- 
topping breaking  waves.  Wave  runup,  armor  unit 
stability,  quantities  of  overtopping  water,  and 
transmitted  wave  heights  were  studied  using  a  1:50 
bottom  slope,  which  modeled  the  irregular  coral 
bathymetry  seaward  of  the  proposed  structure. 
The  weight  of  armor  units  placed  below  one-third 
the  water  depth  should  be  three-fourths  that  of  the 
units  located  near  the  water  surface.  The  max- 
imum wave  runup  was  1.8  times  the  water  depth 
fronting  the  structure.  (See  also  W72-03078  thru 
W72-031 14,  W72-03572  thru  W72-03607,  and  W72- 
06151  thru  W72-06187)  (Knapp-USGS) 
W72-06157 


FORCES  ON  A  PONTOON  IN  THREE  DIMEN- 
SIONAL WAVES, 

Norges  Tekniske  Hoegskole,  Trondheim.   River 
and  Harbor  Lab. 

J.  Eie,  A.  Traetteberg,  and  A.  Torum. 
In:  Proceedings  of  the  Twelfth  Coastal  Engineer- 
ing Conference,  September  13-18,  1970,  Washing- 
ton, DC,  Volume  3;  American  Society  of  Civil  En- 
gineers, New  York,  NY,  p  1667-1684,  1970.  16  fig, 
3ref. 

Descriptors:   'Waves  (Water),   'Loads  (Forces), 
•Ocean  waves,  'Pontoons,  Coastal  engineering. 
Bridges,  Floats. 
Identifiers:  'Wave  forces. 


Experimental  data  were  collected  on  the  validity 
of  the  transfer  function  concept  applied  to  a  pon- 
toon of  rectangular  cross-section.  The  wave  forces 
in  three  dimensional  waves  were  obtained  in  a 
wind  wave  flume.  The  relation  between  wave 
force  and  wave  height  is  fairly  linear  and  best-fit 
lines  showing  the  linear  relation  was  drawn  by  eye. 
Good  argument  was  found  between  the  measured 
force  distribution  and  the  calculated  force  dis- 
tribution. (See  also  W72-03078  thru  W72-03114, 
W72-03572  thru  W72-03607,  and  W72-06151  thru 
W72-06187)  (Knapp-USGS) 
W72-06158 


RESONANCE     OF     MOORED     OBJECTS     IN 
WAVE  TRAINS, 

Technische  Hogeschool,  Delft  (Netherlands). 
A.  J.  Hermans,  and  G.  F.  M.  Remery. 
In:  Proceedings  of  the  Twelfth  Coastal  Engineer- 
ing Conference,  September  13-18,  1970,  Washing- 
ton, DC,  Volume  3;  American  Society  of  Civil  En- 
gineers, New  York,  NY,  p  1685-1700,  1970.  5  fig,  3 
ref. 

Descriptors:    'Ocean    waves,    'Waves    (Water), 
'Loads  (Forces),  'Ships,  'Anchors,  Coastal  en- 
gineering,   Frequency    analysis,    Model    studies, 
Hydraulic  models. 
Identifiers:  'Mooring  forces  (Ships). 

The  resonance  of  a  moored  object  in  wave  trains 
was  studied  using  model  tests  of  a  moored  barge. 
The  measured  results  correspond  well  with  a  sim- 
ple theory  which  calculates  the  slowly  varying 
drifting  force  of  regular  wave  trains.  High  peak 
forces  can  occur  also  in  light  weather  conditions. 
These  high  forces  often  occurred  after  a  group  of 
higher  waves  had  passed.  These  waves  gave  the 
moored  vessel  a  horizontal  excursion  which  in- 
duced a  long  periodical  oscillating  motion.  The 
period  of  this  oscillating  excursion  equaled  the 
natural  period  of  the  horizontal  motion  of  the 
moored  vessel  in  still  water.  Superimposed  on  the 
long  periodica]  excursion,  the  moored  object  nor- 
mally performed  a  high  frequency  oscillating 
sway,  surge  and  yaw  motion.  The  periods  of  these 
motions  corresponded  to  the  period  of  the  waves. 
Especially  when  the  relationship  between  the  elon- 
gation and  the  tension  of  a  mooring  line  is  progres- 
sively non-linear,  the  resultant  horizontal  motion 
could  induce  rather  high  peak  forces  in  the  moor- 
ing lines.  (See  also  W72-03078  thru  W72-03114, 
W72-03572  thru  W72-03607,  and  W72-06151  thru 
W72-06187)  (Knapp-USGS) 
W72-06159 


OIL  BOOMS  IN  TIDAL  CURRENTS, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-06160 


DETERIORATION    AND    RESTORATION    OF 
COASTAL  WETLANDS, 

Louisiana  State  Univ.,  Baton  Rouge.  Coastal  Stu- 
dies Inst. 

For  primary  bibliographic  entry  see  Field  02L. 
W72-06161 


RESEARCH  FOR  THE  COASTAL  AREA  OF 
THE  DELTA  REGION  OF  THE  NETHER- 
LANDS, 

Delta  Project,  The  Hague  (Netherlands).  Hydrau- 
lics Dept. 

For  primary  bibliographic  entry  see  Field  02L. 
W72-06162 


SEDIMENT        POLLUTION        IN        COASTAL 
WATERS, 

Florida  Univ.,  Gainesville.  Dept.  of  Coastal  and 

Oceanographic  Engineering. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-06163 
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NATURAL  FLUSHING  ABILITY  IN  TIDAL  IN- 

I  ETS 

Labor'atorio  Nacional  de  Engenharia  Civil,  Lisbon 

(Portugal). 

For  primary  bibliographic  entry  see  Field  02L. 

W72-06164 


MATHEMATICAL    MODEL    OF    MIXING    IN 
NEW  HAVEN  HARBOR, 

Disko  (M.)  Associates,  West  Orange,  N.J. 
For  primary  bibliographic  entry  see  Field  05B. 
W72-06165 

FLUSHING  PATTERN  OF  NON-REACTIVE  EF- 
FI  UENTS 

Louisiana 'State   Univ.,   Baton   Rouge.   Dept.   of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  05 a. 

W72-06166 


THE     MEASUREMENT     OF     TIDAL     WATER 
TRANSPORT  IN  CHANNELS, 

Institute  TNO  of  Applied  Physics,  Delft  (Nether- 
lands). u_. 
For  primary  bibliographic  entry  see  Field  02L. 
W72-06167 


into  the  locks  during  the  leveling  period.  The  quan- 
titative agreement  between  estimates  based  on 
measurements  during  the  leveling  period  and  the 
dredged  quantities  is  good.  An  attempt  to  describe 
the  flow  of  silt  using  the  one-dimensional  diffusion 
equation  shows  that  allowance  must  be  made  for 
the  pick  up  of  silt  off  the  bed  and  the  settling  of  silt 
as  the  velocities  drop  if  quantitative  agreement  is 
to  be  obtained.  (See  also  W72-03078  thru  W72- 
031 14,  W72-03572  thru  W72-03607,  and  W72-06151 
thru  W72-06187)  (Knapp-USGS) 
W72-06172 


MEASUREMENT  OF  DENSITY  CURRENTS  IN 
AN  IDEALIZED  MODEL, 

Technische    Hochschule,    Hanover    (West    Ger- 
many). Franzius-Institut  fuer  Grand-  und  Wasser- 

For  primary  bibliographic  entry  see  Field  02L. 
W72-06173 


COMPUTATION  OF  STORM  SURGE, 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand).  Dept.  of 
Coastal  Engineering.  ,.»«. 

For  primary  bibliographic  entry  see  Field  OZfc. 
W72-06174 


WATER  CURRENT  METER  FOR  MEAN  FLOW 
MEASUREMENTS, 

National  Aeronautics  and  Space  Administrauon, 
Langley  Station,  Va.  Langley  Research  Center. 
For  primary  bibliographic  entry  see  Field  07B. 
W72-06168 

TRAPPING  OF  OUTFALL  CONSTITUENTS  BE- 
HIND SILLS, 

Norges  Tekniske   Hoegskole,  Trondheim.   River 

and  Harbor  Lab. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-06169 

SUSPENDED     LOAD     CALCULATIONS     IN     A 
TIDAL  ESTUARY,  ,-«,«, 

Manchester  Univ.  (England).  Dept.  of  Civu  En- 
gineering. 
For  primary  bibliographic  entry  see  Field  02L. 

W72-06170 

PARTICLE        VELOCnY        MEASUREMENTS 
WITH  A  LASER  DEVICE, 

Southampton  Univ.  (England).  Dept.  of  Mathe- 
matics. .         __ 
For  primary  bibliographic  entry  see  Field  07B. 
W72-06171 

DENSITY  CURRENTS  AND  TURBULENT  DD7- 
FUSION  IN  LOCKS,  .«-_»- 

Liverpool  Univ.  (England).  Dept.  of  Civil  En- 
gineering. 

A  R.  Halliwell,  and  M.  O'DeU. 
In-  Proceedings  of  the  Twelfth  Coastal  Engineer- 
ing Conference,  September  13-18,  1970,  Washing- 
ton DC  Volume  3;  American  Society  of  Civil  En- 
gineers, New  York,  NY,  p  1959-1977,  1970.  6  fig.  5 
ref. 

Descriptors:  'Diffusion,  -Turbulent  flow,  "Densi- 
ty Sediment  transport.  Sedimentation,  Velocity, 
Streamflow,  Estuaries,  Tides,  Currents  (Water), 
Coastal  engineering.  Silts. 

Identifiers:  Mersey  estuary  (England),  Turbulent 
diffusion. 

Density-currents  often  occur  in  locks  when  there 
is  a  net  inflow  of  water.  The  velocity  profiles  are 
different  than  might  be  expected  by  simply  su- 
perimposing the  net  flow  onto  a  normal  density- 
current  profile.  The  differences  are  due  to  non- 
uniform salinity  profiles.  A  semi-theoretical  study 
illustrates  the  importance  of  this  salinity  profile. 
Accretion  is  explained  by  the  transport  of  material 


STATISTICAL  PREDICTION  OF  HURRICANE 
STORM  SURGE, 

Delaware  Univ.,  Newark.  Dept.  of  Civil  Engineer- 

ing. 

For  primary  bibliographic  entry  see  Field  02E. 

W72-06175 


ANALYSIS  OF  HURRICANE  TIDES  AT  PADRE 
ISLAND,  TEXAS, 

For  primary  bibliographic  entry  see  Field  02fc. 
W72-06176 

TURBULENCE    IN    HURRICANE-GENERATED 
COASTAL  CURRENTS, 

Louisiana  State  Univ.,  Baton  Rouge.  Coastal  Stu- 
dies Inst.  1JMM, 
For  primary  bibliographic  entry  see  Field  02fc. 
W72-06177 

MODEL   STUDY    OF   TRANSFORMATION   OF 
TSUNAMIS  IN  URADO  BAY, 

Kyoto      Univ.      (Japan).      Disaster      Prevention 
Research  Inst. 

S.  Nakamura,  Y.  Iwagaki,  and  Y.  Tsuchiya. 
In  Proceedings  of  the  Twelfth  Coastal  Engineer- 
ing Conference,  September  13-18,  1970,  Washing- 
ton DC  Volume  3;  American  Society  of  Civil  En- 
gineers, New  York,  NY,  p  2089-2102,  1970.  8  fig,  6 
ref. 

Descriptors:     Tsunamis,     -Hydraulic     models. 
Bays,   Harbors,   Flood  protection.   Breakwaters. 
Coastal  engineering. 
Identifiers:  Kochi  (Japan). 

For  the  city  and  harbor  of  Kochi,  Japan,  including 
Urado  Bay,  a  hydraulic  model  was  used  to  study 
the  problem  of  protection  from  tsunami  disasters 
by  dredging,  reclamation,  and  construction  of 
breakwaters.  The  hydraulic  model  used  a  horizon- 
tal scale  1/250  and  vertical  scale  of  1  / 1 00  according 
to  Froude's  similitude.  The  model  was  able  to 
reproduce  the  Chilean  Tsunami  of  1960.  (See  also 
W72-03078  thru  W72-031 14,  W72-03572  thru  W72- 
03607,  and  W72-06151  thru  W72-06187)  (Knapp- 
USGS) 
W72-06178 


TSUNAMIS:  SOME  LABORATORY  AND  FIELD 
OBSERVATIONS, 

California  Inst,  of  Tech.,  Pasadena.  W.  M.  Keck 
Lab.  of  Hydraulics  and  Water  Resources. 
For  primary  bibliographic  entry  see  Field  02E. 
W72-06179 


HEAD  LOSS  AT  TSUNAMI-BREAKWATH 
OPENING, 

Ministry  of  Transport,  Yokosuka  (Japan).  Port  an 
Harbour  Research  Inst. 
Y.  Ito. 

In.  Proceedings  of  the  Twelfth  Coastal  Engine* 
ing  Conference,  September  13-18,  1970,  Washini 
ton  DC,  Volume  3;  American  Society  of  Civil  El 
gineers.  New  York,  N  Y,  p  2123-2131,  1970.  6  fi| 
1  tab,  2  ref. 

Descriptors:    -Tsunamis,    -Breakwaters.    *H« 
loss.  Energy  DISSIPATION,  Coastal  engineerin 
Shore  protection.  Harbors,  Bays. 
Identifiers:  Japan. 

The  head  loss  at  breakwater  opening  is  an  impc 
tant  factor  for  evaluating  the  effect  of  breakwate 
against  tsunami.  The  coefficient  of  the  head  lo 
term  in  the  equation  of  motion  was  found  by  col 
paring  the  results  of  numerical  calculations  wi 
the  actual  record  observed  in  the  Port  of  Of  una 
at  the  time  of  1968  tsunami.  The  calculated  wal 
level  variation  is  quite  different  from  the  record 
no  head  loss  is  taken  into  consideration.  Allium 
the  most  suitable  value  of  the  coefficient  is  i 
definitely  determined,  the  value  of  1.5  seems  to 
reasonable  for  practical  purposes.  (See  also  WI 
03078  thru  W72-03114,  W72-03572  thru  WI 
03607,  and  W72-06151  thru  W72-06187)  (Kna| 
USGS) 
W72-06180 


TTOAL  WAVES  IN  SCHEMATIC  ESTUARIES, 

Federal  Inst,  for  Water  Works,  Hamburg  (W 

Germany). 

H.  Vollmers,  and  J.  Sundermann. 

In    Proceedings  of  the  Twelfth  Coastal  Engine 

ing  Conference,  September  13-18,  1970,  Washi 

ton  DC,  Volume  3;  American  Society  of  Civil  1 

gineers.  New  York.  N  Y.  p  2133-2145.  1970.  101 

4  ref. 

Descriptors:  Tides,  -Seiches,  -Estuaries,  *Inl 
(Waterways),  Model  studies.  Numerical  analy 
Hydraulic  models.  Mathematical  models.  Boi 
Surges. 

An  investigation  of  tidal  waves  in  schematic  est 
ries  was  carried  out  simultaneously  for  hydra' 
and  hydrodynamic-numerical  (HN)  models.  G 
agreement  of  results  is  obtained  for  geometric 
simple  shapes.  In  these  cases  hydraulic  invest 
tions  can  be  replaced  equivalent^  by  HN-con 
tations.  (See  also  W72-O3078  thru  W72-03I 
W72-03572  thru  W72-03607,  and  W72-06151  1 
W72-06187)  (Knapp-USGS) 
W72-06181 


DEFORMATION     OF     ROTATIONAL     TO 
CURRENTS  IN  SHALLOW  COASTAL  WATI 

Strom-und  Hafenbau  Hamburg  (West  Germa 

Forschungsgruppe  neuwerk. 

For  primary  bibliographic  entry  see  Field  02L. 

W72-06182 

RESONANCE  IN  HARBORS  OF  ARBITR/ 
SHAPE,  "    . 

California  Inst,  of  Tech.,  Pasadena.  W.  M.  1 
Lab.  of  Hydraulics  and  Water  Resources. 
J.  J.  Lee.  and  F.  Raichlen. 
In  Proceedings  of  the  Twelfth  Coastal  Engine* 
Conference,  September  13-18,  1970,  Washini 
DC  Volume  3;  American  Society  of  Civil 
gineers.  New  York,  NY,  p2163-2180,  1970.  1: 
12  ref.  Army  Corps  of  Engineers  DA-22 
CIVENG-64-U. 

Descriptors:  -Waves  (Water),  -Harbors.  *Stt 
•Water  level  fluctuations,  -Resonance,  V»  ave 
up.  Frequency,  Seiches.  Coastal  engine* 
Hydraulic  models.  Model  studies. 

A  theory  is  presented  for  analyzing  the  wa\ 
duced  oscillations  in  an  arbitrary  shape  hi 
with  constant  depth  which  is  connected  U 
open  sea.  The  solution  is  formulated  as  an  inl 
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quation  which  is  then  approximated  by  a  matrix 
quation.  The  final  solution  is  obtained  by  equat- 
ng,  at  the  harbor  entrance,  the  wave  amplitude 
nd  its  normal  derivative  obtained  from  the  solu- 
ions  for  the  regions  outside  and  inside  the  harbor. 
"he  results  of  experiments  conducted  using  a  har- 
or  model  of  the  East  and  West  Basins  of  Long 
leach  Harbor  (Long  Beach,  California)  are 
resented  and  compared  to  the  theory.  Good 
greemenl  was  found  between  the  theory  and  ex- 
eriments.  (See  also  W72-03078  thru  W72-03114, 
V72-03572  thru  W72-03607,  and  W72-06151  thru 
Y72-06187)  (Knapp-USGS) 
1^72-06183 


PECTRAL  RESPONSE  OF  HARBOR  RESONA- 
OR  CONFIGURATIONS, 

latal  Univ.,  Durban  (South  Africa). 

V.  James. 

a  Proceedings  of  the  Twelfth  Coastal  Engineering 

lonference,  September  13-18,  1970,  Washington, 

»  C,  Volume  3;  American  Society  of  Civil  En- 

ineers.  New  York,  N  Y,  p  2181-2194,  1970.  7  fig, 

2ref. 

tescriptors:  'Waves  (Water),  'Harbors,  'Surges, 
Water  level  fluctuations,  'Resonance,  Wave  pile- 
p,  Frequency,  Seiches,  Coastal  engineering, 
[ydraulic  models.  Model  studies. 

in  outline  is  given  of  methods  devised  to  predict 
he  spectral  response  of  rectangular  hydraulic 
esonalors  used  in  wave  control  for  harbors,  and 
3  improve  the  response  of  resonators  generally.  A 
imple  small  scale  acoustic  model  was  developed 
f  the  ocean-resonator-harbor  configuration.  The 
coustic  ocean  is  effectively  decoupled  from  the 
est  of  the  system  by  means  of  sound  absorbent 
latenal  placed  along  the  boundaries,  and  standard 
udio-frequency  equipment  is  used.  The  results 
emonstrate  that  the  open  end  contraction  for 
ectangular  resonators  may  not  differ  significantly 
rom  the  contraction  for  resonators  of  similar 
eometry  placed  in  a  semi-infinite  (or  effectively 
ecoupled)  wave  channel,  at  least  if  the 
wavelengths  are  not  smaller  than  the  width  of  the 
arbor  entrance  channel.  (See  also  W72-03078  thru 
V72-031 14,  W72-03572  thru  W72-03607,  and  W72- 
6151  thru  W72-06187)  (Knapp-USGS) 
V72-06184 


1ARBOR  STUDY  FOR  SAN  NICOLAS  BAY, 
'ERU, 

Hume  (John  A.)  and  Associates,  Engineers,  San 
Tancisco,  Calif. 
.  M.  Keith,  and  E.  J.  Murphy, 
n  Proceedings  of  the  Twelfth  Coastal  Engineering 
Conference.  September  13-18,  1970,  Washington, 
)  C,  Volume  3;  American  Society  of  Civil  En- 
ineers,  New  York,  N  Y,  p  2195-2223,  1970.  18  fig, 
tab,  3  ref. 

)escriptors:  'Waves  (Water),  'Harbors,  'Current 
deters,     'Docks,     Coastal     engineering.     Ships, 
:requency  analysis.  Hydraulic  models,  Model  stu- 
lies,  Fourier  analysis, 
dentifiers:  San  Nicolas  Bay  (Peru),  Wavelengths. 

^  pair  of  ducted  impeller  current  meters,  one 
nounted  vertically  and  the  other  horizontally, 
vere  used  to  measure  wave  action  at  San  Nicolas 
farbor,  Peru.  The  horizontal  water  velocity 
ecords  are  superior  to  conventional  wave  records 
lecause  they  measure  directly  the  wave  property 
vhich  induces  adverse  horizontal  ship  motion,  and 
•rovide  directional  wave  data.  Spectral  analysis 
nethods  were  well-suited  to  detailed  interpreta- 
ton  of  the  particle  velocity  records,  while  insight 
nto  the  wave  phenomena  was  gained  by  simple  in- 
fections and  interpretations  of  the  records.  Time- 
apse  movies  of  a  moored  ship,  when  correlated 
"ith  simultaneous  water  particle  velocity  records, 
>rovided  a  clear  picture  of  ship  response  to  wave 
iction,  and  led  to  the  observation  that  long-period 
■hip  motion  is  not  necessarily  caused  by  long- 
>eriod  waves.  The  ship  response  was  also  studied 
n  hydraulic  model  tests.  (See  also  W72-03078  thru 


W72-031 14,  W72-03572  thru  W72-03607,  and  W72- 
06151  thru  W72-06187)  (Knapp-USGS) 
W72-06185 


TIDAL  MOTION  DM  BAYS, 

Florida  Univ.,  Gainesville.  Dept.  of  Coastal  and 

Oceanographic  Engineering. 

For  primary  bibliographic  entry  see  Field  02L. 

W72-06186 


EFFECT     OF    LONG     PERIOD     WAVES     ON 
HYDROGRAPHIC  SURVEYS, 

Army  Engineer  Div.,  South  Pacific,  San  Fran- 
cisco, Calif.  Coastal  Engineering  Branch. 
For  primary  bibliographic  entry  see  Field  02E. 
W72-06187 


REDUCTION  OF  FLOW  FRICTION  WITH 
POLYMER  ADDITIVES, 

Clemson  Univ.,  S.  C.  Water  Resources  Research 
Inst. 

W.  E.  Castro. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-207  788,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  South  Carolina  Water 
Resources  Institute  Report  No.  24,  1972.  56  p,  27 
fig,  1  tab,  23  ref.  OWRR  A-009-SC  (3). 

Descriptors:  'Fluid  friction,  'Turbulent  flow, 
'Aqueous  solutions,  'Pipe  flow,  'Laminar-turbu- 
lent flow,  Density,  Conductivity,  Compressibility, 
Surface  tension,  Fluid  mechanics. 
Identifiers:  'High  polymers,  'Friction  reduction, 
Additives,  Bulk  properties. 

The  use  of  high  polymer  additives  to  reduce  flow 
friction  in  turbulent  pipe  flow  has  been  well  docu- 
mented. For  engineering  applications,  additional 
information  is  needed  on  a  macroscopic  indicator 
of  friction  reduction  and  on  new  polymers  which 
are  more  resistant  to  degradation.  The  bulk  pro- 
perties of  aqueous  high  polymer  solutions  were  in- 
vestigated to  establish  a  simple  and  reliable 
method  for  predicting  friction  reduction,  and  okra 
gum  was  investigated  as  a  friction  reducing  addi- 
tive in  pipe  flow.  Experimental  results  indicate 
that  some  bulk  properties  are  significantly  af- 
fected by  the  presence  of  high  polymers  but  these 
changes  are  not  related  to  friction  reduction  in  a 
simple  way.  Results  also  show  that  okra  gum  is  a 
very  effective  friction  reducer  in  turbulent  pipe 
flow  with  overall  behavior  comparable  to 
polyethylene  oxide.  Preliminary  experiments  on 
friction  reduction  of  bovine  blood  with  okra  show 
the  same  general  behavior  as  for  aqueous  solutions 
and  suggest  other  applications  of  this 
phenomenon. 
W72-06291 


ONE-DIMENSIONAL  DISPERSION  IN  STEADY- 
-NONUNIFORM  FLOWS, 

New  Mexico  State  Univ.,  University  Park.  Dept. 

of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-06299 


ICE  CONTROL  STRUCTURE  ON  THE  NORTH 
PLATTE  RIVER--A  HYDRAULIC  MODEL  STU- 
DY, 

Bureau  of  Reclamation,  Denver,  Colo. 

P.  H.  Burgi. 

Buresu  of  Reclamation  Report  REC-ERC-71-46, 

Dec  1971.  55  p.  25  fig,  9  ref,  append. 

Descriptors:  'Control  structures.  Hydraulic 
models.  Ice  jams,  Ice,  Froude  number,  Jetties,  Al- 
luvial streams,  'Model  tests.  Flow  characteristics. 
Test  results,  Models,  Ice  cover. 
Identifiers:  'Floating  ice,  'Ice  control,  'Booms, 
North  Platte  River,  Polyethylene. 

The  investigation  and  results  of  a  hydraulic  river 
model  study  using  polyethylene  plastic  to  simulate 
river  float  ice  is  described.  Modifications  to  an  ex- 
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isting  river  ice  control  structure  are  recommended 
as  a  result  of  the  study.  The  conclusions  recom- 
mend: (1)  channel  cross-section  modifications  to 
improve  the  flow  conditions  at  the  control  struc- 
ture site,  (2)  two-channel  construction  designs 
which  could  be  used  downstream  of  the  control 
structure  to  increase  the  water  surface  elevation 
and  decrease  the  flow  velocity  at  the  control  struc- 
ture site,  and  (3)  several  modifications  to  the  con- 
trol structure  which  would  improve  the  ice  reten- 
tion capability.  (USBR) 
W72-06384 


HYDRAULIC  MODEL  STUDIES  OF  AERATION 
DEVICES  FOR  YELLOWTAIL  DAM  SPILL- 
WAY TUNNEL,  PICK-SLOAN  MISSOURI 
BASIN  PROGRAM,  MONTANA, 

Bureau  of  Reclamation,  Denver,  Colo. 

D.  M.  Colgate. 

Bureau  of  Reclamation  Report  REC-ERC-71-47, 

Dec  1971.  lip,  18  fig. 

Descriptors:  'Cavitation,  'Hydraulic  models,  'Air 
entrainment,  Test  results,  'Spillways,  'Tunnels, 
'Damages,  Tunnel  failure,  Tunnel  linings,  Mon- 
tana, Aeration,  Model  tests,  Prototypes. 
Identifiers:  Yellowtail  Dam  (Mont),  Pick-Sloan 
Missouri  Basin  Program,  Finishes,  Cavitation  con- 
trol. 

Prototype  operation  of  the  Yellowtail  Dam  tunnel 
spillway  in  1967  resulted  in  severe  damage  to  the 
tunnel.  The  damage  was  caused  by  cavitation  in- 
itiated by  surface  irregularities  in  the  tunnel  lining. 
The  major  damage  was  concentrated  in  the  verti- 
cal bend  and  in  the  tunnel  just  downstream  from 
the  bend.  An  aeration  slot  to  introduce  air  into  the 
flowing  water  was  to  be  constructed  concurrently 
with  tunnel  repairs.  A  laboratory  model  of  the  tun- 
nel was  used  to  study  various  locations  and  con- 
figruations  of  aeration  slots.  As  a  result  of  the 
model  study,  one  aeration  slot  was  designed  that 
w'as  suitable  for  all  spillway  discharges.  The  op- 
timum location  for  the  slot  was  determined  to  be 
just  upstream  from  the  vertical  bend.  (USBR) 
W72-06385 


HYDRAULIC  MODEL  STUDD2S  OF  THE  IN- 
TAKE-OUTLET STRUCTURE  FOR  THE  PUMP- 
-GENERATION  FACILITY  AT  MORMON  FLAT 
DAM,  SALT  RIVER  PROJECT,  ARIZONA, 

Bureau  of  Reclamation,  Denver,  Colo. 

T.  J.  Rhone. 

Bureau  of  Reclamation  Report  REC-ERC-71-31, 

Aug  1971.  13p,  10fig,4tab. 

Descriptors:  'Hydraulic  models,  Model  tests,  Ed- 
dies, Head  loss.  Pressure  tunnels,  Surges,  Turbu- 
lent flow.  Hydraulics,  Vortices,  Pumped  storage. 
Outlet  works,  Intake  structures,  Pump  turbines, 
Piers,  Fluid  mechanics. 

Identifiers:  'Intake-outlet  structures.  Mormon 
Flat  Dam  (Ariz),  Velocity  distribution.  Flow 
deflectors.  Flow  distribution. 

Hydraulic  model  studies  were  made  to  determine 
flow  characteristics  in  the  upper  intake-outlet 
structure  of  the  Mormon  Flat  Dam  pump-genera- 
tion facility  in  Arizona.  Of  particular  concern  were 
the  velocity  distribution  and  turbulence  conditions 
at  the  trashrack  location  during  the  pumping  cycle. 
The  studies  showed  that  the  flow  was  not  evenly 
dispersed  in  the  initial  structure  which  had  20.5 
deg  diverging  sidewalls  and  parallel  floor  and  roof. 
Auxiliary  piers  and  horizontal  and  vertical  deflec- 
tors improved  the  velocity  distribution,  but  the 
velocity  distribution  changed  so  radically  for  a 
small  change  in  pier  location  that  they  were  not 
used.  Three  additional  intake-outlet  structures 
with  lesser  sidewall  divergence  were  studied.  Ulti- 
mately selected  was  a  structure  with  13  deg  10  min 
diverging  sidewalls  and  5  deg  divergence  in  the 
floor  and  roof.  Primarily  for  structural  reasons, 
the  structure  included  one  pier  at  the  penstock  end 
and  three  piers  at  the  reservoir  end.  Flow  distribu- 
tion was  adequate.  Although  velocities  varied 
from  1 .0  fps  to  about  1 2.5  fps  in  different  trashrack 
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sections,  the  velocity  difference  in  any  one  section 
was  usually  consistent.  Head  losses  in  the  struc- 
ture were  from  0.6  to  0.77  of  a  velocity  head  during 
the  pumping  cycle,  and  about  0.19  of  a  velocity 
head  during  the  generation  cycle.  (USBR) 
W72-06387 


COMBINED-FUNCTION   HYDRAULIC  STRUC- 
TURES WITH  SHAFT  SPILLWAYS, 

Damascus  Univ.  (Syria). 

For  primary  bibliographic  entry  see  Field  08A. 

W72-06401 


DIFFERENTIAL       PRESSURE       FLOWMETER 
WITH  LINEAR  RESPONSE, 

Gervase  Instruments  Ltd.  (England). 

For  primary  bibliographic  entry  see  Field  07B. 

W72-06404 


SHORE  MANAGEMENT  GUIDELINES. 

Center  for  the  Environment  and  Man,  Inc.,  Hart- 
ford, Conn. 

For  primary  bibliographic  entry  see  Field  04A. 
W72-06444 


Identifiers:  "Turbine  efficiency,  'Machine  design, 
India,  Turbine  parts.  Specific  speed. 

In  the  last  decade,  great  strides  have  been  made  in 
the  design  of  conventional  hydraulic  turbines  to 
produce  larger  machines  of  higher  speeds  with 
reduced  costs  and  improved  efficiencies.  The 
modern  trend  in  hydraulic  turbine  design  is  to 
develop  new  runner  profiles  for  increased  specific 
speeds  and  improved  power  and  cavitational 
characteristics.  Turbine  fabrication  by  new 
methods  of  welding  reduces  time  and  costs  and 
makes  fabrication  of  larger  parts  possible.  New 
high  strength,  anticorrosion  materials  provide 
better  resistance  to  cavitation.  The  main  in- 
fluences on  the  development  of  Francis  turbines 
during  the  past  10  yrs  are  summarized.  Data  are 
tabulated  for  20  of  the  larger  hydraulic  turbines  of 
the  world.  (USBR) 
W72-06403 


MARINE  SAND  AND  GRAVEL  MINING  INDUS- 
TRY OF  THE  UNITED  KINGDOM, 

Marine    Minerals   Technology   Center,   Tiburon, 

Calif. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-06426 


8C.  Hydraulic  Machinery 


RESEARCH    ON    PUMPING     UNIT    STUDIES, 
FINAL  EVALUATION  REPORT, 

Bureau  of  Reclamation,  Denver,  Colo. 

For  primary  bibliographic  entry  see  Field  03A. 

W72-06379 


THE  LONG  ISLAND  SOUND  SUBMARINE 
CABLE  INTERCONNECTION, 

Pirelli  S.p.A.,  Milan  (Italy);  and  Northeast  Utilities 

Service  Co.,  Wethersfield,  Conn.;  and  Long  Island 

Lighting  Co.,  Mineola,  N.  Y. 

P.  Gazzana-Priaroggia,  J.  H.  Piscioneri,  and  S.  W. 

Margolin. 

Institution  of  Electrical  and  Electronic  Engineers 

Spectrum,  Vol  8,  No  10,  p  63-71 ,  Oct  1971.  7  fig,  3 

tab,  1  ref. 

Descriptors:  'Transmission  (Electrical).  Electric 
power,  Test  procedures.  Alternating  current, 
Repairing.  Electrical  design.  Electrical  grounding. 
Installation,  Protection. 

Identifiers:  'Submarine  cables.  'Oilfilled  cables, 
'Insullating  oil.  Interconnected  systems.  Dielec- 
trics, Cable  sheaths.  Cable  terminations. 

Improved  cable  technology  has  made  possible  the 
design  and  construction  of  a  highly  desirable  inter- 
tie  between  New  England  and  geographically  iso- 
lated Long  Island.  The  design  and  installation  of  a 
300-mva,  19-km,  138-kv,  high-pressure,  oil-filled 
submarine  cable  spanning  the  Long  Island  Sound 
between  Norwalk,  Conn  and  Northport,  N  Y  are 
discussed.  Use  of  self-contained,  oil-filled  cable 
represents  a  major  contribution  to  the  field  of 
cable  technology.  This  long-desired  intertie 
became  a  reality  when  new  low-viscosity  im- 
pregnants-capable  of  coping  with  severe  hydrau- 
lic transients-and  improved  design,  manufactur- 
ing, and  installation  techniques  were  developed. 
Terminal  facilities  and  system  considerations  are 
described.  The  cable  laying  and  repairing  methods 
are  discussed,  including  the  repair  of  one  cable 
damaged  before  project  completion.  (USBR) 
W72-06393 


MODERN  TRENDS  IN  FRANCIS  TURBINES, 

Hydel  Yamuna,  Dehra  Dun  (India). 

S.  N.  Roy. 

Water  Power,  Vol.  23.  No.  10,  Oct  1971.  p  368-370, 

2  fig,  2  tab,  12  ref. 

Descriptors:  'Francis  turbines,  'Hydraulic  tur- 
bines, Turbine  runners.  Fabrication,  Welding, 
Hydraulic  machinery.  Model  studies.  Costs, 
Cavitation,  Electric  power. 


8D.  Soil  Mechanics 


COMPUTERIZED     SLOPE     STABILITY;     THE 
SLIDING  BLOCK  PROBLEM, 

Purdue  Univ.,  Lafayette,  Ind.  Dept.  of  Civil  En- 
gineering. 
Carlos  Mendez. 

Internal  Report  No  13,  July  1971.  90  p,  28  fig,  2 
tab,  5  ref,  5  append.  OWRR  A-009-IND(4). 

Descriptors:  'Reservoirs,  'Slope  stability,  'Com- 
puter models,  'Computer  programs,  'Shear 
strength,  Slopes,  Systems  analysis.  Input-output 
analysis.  Soil  strengths.  Reservoir  design,  Analyti- 
cal techniques.  Model  studies. 
Identifiers:  'Sliding  block  model,  'Earth  reservoir 
slopes. 

A  computer  assisted  system  of  stability  analysis 
for  reservoir  slopes  containing  soil  strata  of  very 
different  strengths  is  described.  The  versatility  of 
the  program  includes  accommodation  for  a  three- 
slope  ground  surface,  a  two-soil  profile  (a  relative- 
ly strong  soil  underlain  by  a  relatively  weak  one), 
both  uniform  and  concentrated  vertical  external 
boundary  loadings,  and  a  three-slope  sliding  sur- 
face, with  the  central  slope  located  in  the  weaker 
layer.  The  program  is  written  in  elementary  For- 
tran IV  language,  and  has  two  integrated  support- 
ing routines.  The  system  is  capable  of  quickly 
determining  the  F  value,  (factor  of  safety = availa- 
ble shear  strength/required  shear  strength)  for  any 
assumed  sliding  surface.  (See  also  W72-05884) 
(Woodard-USGS) 
W72-05883 


COMPUTER  ASSISTED  SLOPE  STABILITY 
ANALYSIS  FOR  STEADY  AND  TRANSDINT 
STATE  FLOW  CONDITIONS, 

Purdue  Univ.,  Lafayette.  Ind.  Dept.  of  Civil  En- 
gineering. 
M.  B.  Roy. 

Internal  Report  No  14,  July  1971.  98  p,  18  fig.  12 
ref.  2  append.  OWRR  A-009-IND  (5). 

Descriptors:  'Reservoirs,  'Slope  stability,  'Com- 
puter programs,  'Steady  flow,  'Unsteady  flow, 
Seepage,  Slopes.  Permeability,  Systems  analysis, 
Input-output  analysis,  Soil  strength.  Reservoir 
design.  Analytical  techniques.  Model  studies. 
Computer  models. 
Identifiers:  Fortran  language. 

Computer  programs  are  described  in  analyzing  the 
stability  of  earth  reservoir  slopes  under  several  im- 
portant water  conditions.  For  the  transient  state  of 
seepage,  variation  of  the  water  surface  is  deter- 


mined. Anisotropy  in  permeability  can  be  in- 
terpreted. Both  rising  headwater  and  falling  head- 
water conditions  may  be  analyzed,  and  combina- 
tion of  the  two  cases  yields  results  for  fluctuating 
water  conditions.  A  submerged  slope  may  also  bt 
analyzed.  These  programs  also  can  be  used  foi 
analysis  of  the  upstream  and  downstream  slope! 
of  an  earthen  dam,  with  or  without  an  impervious 
core.  Sample  problems  were  analyzed  with  thf 
programs,  and  the  results  are  graphed.  The  Ian 
guage  is  FORTRAN  IV,  and  the  decks  an 
prepared  for  CDC  6500  systems.  (See  also  W72 
05883)  (Woodard-USGS) 
W72-05884 


ENGINEERING  PROPERTDZS  OF  SUBMARINI 
CLAYS  FROM  THE  PACIEIC, 

San  Diego  State  Coll.,  Calif.  School  of  Engineer 

ing. 

For  primary  bibliographic  entry  see  Field  02J. 

W72-05890 


SOH>-AN  EARTH  RESOURCE, 

Woodward-McNeill  and  Associates. 

For  primary  bibliographic  entry  see  Field  04D. 

W72-05906 


COMPUTERIZED  SLOPE  STABILITY,  TM 
SLUMNG  BLOCK  PROBLEM,  BY  CARLO; 
MENDEZ;  STEADY  AND  TRANSIENT  STAT1 
FLOW  CONDITIONS,  BY  M.  B.  ROY, 

Purdue  Univ.,  Lafayette,  Ind.  School  of  Civil  El 

gineenng 

C.  Mendez,  and  M.  B.  Roy. 

Available  from  the  National  Technical  Informs 

tion  Service  as  PB-207  666,  $3.00  in  paper  copj 

$0.95    in    microfiche.    Indiana   Water   Resource 

Research    Institute    Technical    Report    No.    21 

February  1972,  C.  W.  Lovell,  Jr.,  editor.  108  p,  4 

fig,  2  tab,  1 7  ref,  2  append.  OWRR  A-009-IND  (6) 

Descriptors:  'Slope  stability.  Computer  program! 
•Earth  pressure,  'Seepage. 

Identifiers:  'Method  of  slices,  'Sliding  wedg< 
Reservoir  fluctuation. 

The  basic  information  about  slope  stability  anal; 
sis  is  contained  in  Purdue  University  WaK 
Resources  Research  Center  Technical  Report  Ni 
17  by  Carter.  Lovell  and  Harr  entitled  'Computt 
Oriented  Stability  Analysis  of  Reservoir  Slope 
(See  W71 -07058).  This  report  extends  the  work  i 
some  important  details.  The  first  section  dea 
with  the  most  common  example  of  an  irreguli 
sliding  surface,  viz.,  the  sliding  wedge.  Computi 
programs  accommodate  a  three-slope  ground  su 
face,  a  two  soil  profile,  and  a  three  slope  slidu 
surface.  The  second  section  emphasizes  the  effe 
of  changes  in  water  level  and  pressure  within  at 
adjacent  to  the  soil  slope  on  the  stability  of  tl 
slope.  Programs  were  developed  for  rapid  dra> 
down  and  time  dependent  drawdown,  and  f or  tl 
rapid  drawdown  two  cases  were  considere 
Failure  surfaces  are  assumed  to  be  circular, 
slices  method  is  employed,  and  soil  profiles  a 
kept  simple.  However,  both  grid  search  and  i 
dividual  circle  search  options  are  available  in  tl 
determination  of  a  minimum  factor  of  safety.  Tl 
language  is  FORTRAN  IV,  and  the  decks  a 
prepared  for  CDC  6500  systems.  Most  of  the  pr 
grams  are  illustrated  for  sample  problems. 
W72-05980 


HEADWATERS-YELLOW  RIVER  PROJEC 
MEASURE.  GWINNETT  COUNTY,  GEORG1 
RESOURCE  CONSERVATION  AND  DEN  ELO 
MENT  PROJECT  (DRAFT  ENVIRONMENTS 
IMPACT  STATEMENT). 
Soil  Conservation  Service,  Washington.  DC. 

Available  from  the  National  Technical  Inform 
tion  Service  as  PB-201  331 -D.  $3.00  in  paper  cop 
$0.95  in  microfiche.  April  1971.  19  p. 
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(escriptors:  'Georgia,  *Flood  control,  'Channel 
nprovement,  *EnvironmentaI  effects,  Legisla- 
ion.  Legal  aspects,  Environmental  engineering, 
lood  damage,  Flooding,  Monetary  benefits, 
tiblic  benefits.  Sedimentation,  Surface  runoff, 
Irainage,  Forestry,  Land  use,  Fishing,  Sediment 
ontrol,  Headwaters,  Dams,  Spillways, 
jentifiers:  'Gwinnett  County  (Ga),  'Environ- 
lental  impact  statement. 

he  Headwater's-Yellow  River  Project  consists 
f:  (1)  a  flood  water  retarding  structure  in  the  form 
f  an  earth  embankment  with  vegetative  earth 
sill  way,  and  a  thirty-inch  principal  spillway  with 
vo-stage  drop  inlet,  designated  to  form  a  thirty- 
vo  acre  sediment  pool;  and  (2)  approximately 
leven  miles  of  channel  improvement  by  removal 
f  blockage,  with  excavation  limited  to  channel 
onstrictions  and  the  correction  of  actively  erod- 
ig  meanders.  Channel  capacity  for  flood  preven- 
on  will  be  increased  and  bank  erosion  will  be 
:duced.  Favorable  environmental  aspects  include 
reduction  of  flood  damage  and  erosion  and  sedi- 
lentation  of  streams  and  floodplains.  Addi- 
onally ,  the  project  will  provide  128  acres  of  water 
>r  fish  production  and  wood  and  mallard  ducks. 
Inavoidable  adverse  effects  include  a  loss  of  wil- 
life  habitat  and  timber  production  in  the  sediment 
ool,  dam,  and  spillway  areas.  Natural  scenic 
eauty  will  also  be  lost.  Land  treatment  has 
:duced  the  runoff  rate,  but  it  has  not  accom- 
lished  the  desired  protection.  Without  the  flood 
ontrol  structure,  erosion,  floods,  and  sedimenta- 
on  will  continue  and  a  major  portion  of  $45,000  in 
verage  annual  benefits  will  be  foregone.  (Shelnut- 
lorida) 
/72-06236 


ERFORMANCE  OF  DEEP  MAT  FOUNDATION 
>F  52-STORY  ONE  SHELL  PLAZA  BUILDING, 

IcClelland  Engineers,  Inc,  Houston,  Tex;  Skid- 

lore,  Owings  and  Merrill,  Chicago,  111. 

.  A.  Focht,  Jr.,  F.  R.  Khan,  and  J.  P. 

lemeinhardt. 

aper,  American  Society  of  Civil  Engineers  An- 

ual  National  Environmental  Engineering  Meet- 

ig,  St.  Louis,  Mo,  Oct  1971.  25  p,  21  fig,4ref. 

•escriptors:  'Settlement  (Structural),  'Structural 
ehavior,  'Foundations,  Soil-structure,  Soil  pres- 
ure,  Dynamometers,  Structural  engineering, 
tructural  design,  Field  investigations,  Clays, 
leaving.  Soil  mechanics,  Structures,  Pressure 
ells.  Stress,  Movement. 

dentifiers:  'Mat  foundations,  Carlson  stress  me- 
it,  'Pressure  distribution,  Differential  settle- 
lents,  Overconsolidation. 

he  172-  by  232  by  8.25-ft  mat  foundation  resting 
l  the  60-ft  deep  excavation  for  the  714-ft  One 
ihell  Plaza  building  was  instrumented  to  monitor 
tie  soil-structure  interaction.  Movement  observa- 
ion  and  readings  from  27  pressure  cells  and  20 
'arlson  dynamometers  indicate  that  the  soil  pres- 
ure  distribution  and  settlement  of  the  mat  qualita- 
ively  correspond  to  the  original  design  assump- 
ions.  Conclusions  derived  from  observations  to 
ate  are:  (1)  Realistic  settlement  prediction  for  a 
nat  foundation  must  consider  soil-structure  in- 
eraction.  (2)  The  stiffness  of  the  superstructure 
esisting  differentia]  settlement  must  be  con- 
idered  in  the  analysis.  (3)  Differential  settlement 
if  large  mat  foundations  bearing  on  overcon- 
olidated  clays  tends  to  develop  primarily  during 
pplication  of  the  structural  load.  (4)  Observations 
if  steel  stresses  indicate  most  of  the  mat  is  still 
lehaving  as  an  uncracked  section.  Data  presented 
irimarily  represent  the  construction  period  of  this 
tructure.  Observations  will  continue  as  a  means 
if  developing  better  analytical  and  design 
irocedures  for  large  and  deep  foundations  con- 
idering  soil-structure  interaction.  (USBR) 
V72-06392 


STEADY     SEEPAGE     THROUGH     DAMS     OF 
rRAPEZOIDAL  CROSS  SECTION, 

rippetts-Abbett-McCarthy-Stratton,  New  York. 
*  C-Y.Lo. 


Geotechniques,  Vol  21,  No  3,  p  233-244,  Sept 
1971.  12  p,  9  fig,  3  tab,  lOref. 

Descriptors:    'Earth    dams,    'Seepage,    'Rates, 
'Steady  flow,  'Phreatic  lines,  Solutions,  Cross 
sections,  Flow  nets,  Laminar  flow,  Boundaries 
(Surfaces),  Analytical  techniques. 
Identifiers:  Analytical  method. 

Seepage  rate  and  the  exit  point  of  the  line  of 
seepage  is  investigated  for  steady  flow  through 
homogeneous-isotropic  dams  with  trapezoidal 
cross  sections.  Rigorous  analytical  solutions  are 
not  available  for  general  trapezoidal-shaped  dams, 
but  are  available  for  dams  with  other  cross  sec- 
tions. A  tabulation  of  the  available  rigorous  solu- 
tions is  given.  Rigorous  solutions  for  seepage  rate 
and  exit  point  of  the  line  of  seepage  are  evaluated 
numerically  and  presented  graphically  for  2  cases: 
(1)  dams  with  vertical  entrance  face  and  zero  tail- 
water,  and  (2)  dams  with  horizontal  discharge  face 
and  zero  tailwater.  An  approximate  solution  is 
given  for  trapezoidal-shaped  dams  by  combining 
the  results  of  these  cases.  Results  obtained  by  this 
approximate  solution  were  generally  in  agreement 
with  those  from  flow-net  analysis,  electric  models, 
and  finite-difference  and  fintie-element  methods. 
(USBR) 
W72-06394 


LABORATORY  LOAD  TESTS  ON  BURIED 
FLEXIBLE  PIPE-PROGRESS  REPORT  NO.  3 
STEEL  PIPE  IN  HIGH  DENSITY,  COHESIVE 
SOIL, 

Bureau  of  Reclamation,  Denver,  Colo. 

A.  K.  Howard. 

Bureau  of  Reclamation  Report  REC-ERC-71-35, 

Sept  1971.  63  p,  47  fig,  5  tab,  14  ref,  3  append. 

Descriptors:  Pipelines,  Backfills,  Soil  mechanics, 
Loading  tests,  Test  procedures,  Cohesive  soils, 
Pressure  cells,  'Buried  pipes,  Strain  gages,  'Flexi- 
ble pipes,  Pressure  measuring  instruments,  'Soil 
pressure,  Lateral  forces,  Pressure  sensors,  Em- 
bankments, 'Steel  pipes,  Deflection,  Strain, 
Deformation,  Settlement  (Structural),  Laboratory 
tests,  Pipes. 

Identifiers:  Iowa  Formula,  Soil-structure  interac- 
tion. 

Five  steel  pipes  of  various  diameters  and  wall 
thicknesses  were  buried  in  a  large  soil  container  in 
a  lean  clay  backfill  compacted  to  100%  of  Proctor 
maximum  dry  density.  Surcharge  loads  were  ap- 
plied to  the  soil  surface  over  the  pipe  with  a  large 
universal  testing  machine.  Measurements  of  soil 
pressures  on  the  pipe  and  soil  container  walls, 
changing  dimensions  of  the  pipe,  soil  movement 
around  the  pipe,  and  strain  on  the  inner  surface  of 
each  pipe  were  made  during  a  1-day  test.  Three 
pipes  failed  by  elastic  buckling  at  vertical  deflec- 
tions of  less  than  10%.  The  other  2  pipes  were 
stiffer  and  deflected  elliptically  up  to  15%  without 
failing  (formation  of  plastic  hinges).  The  amount 
of  horizontal  deflection  for  the  2  elliptically 
deformed  pipes  depended  on  the  stiffness  factor. 
The  horizontal  deflection  curves  compared  well 
with  the  Iowa  Formula  using  an  e  (modulus  of  pas- 
sive resistance)  of  920  psi.  (USBR) 
W72-06395 


ON  LIQUEFACTION  PHENOMENA,  BY 
PROFESSOR  A.  CASAGRANDE:  REPORT  OF 
LECTURE, 

Harvard  Univ.,  Cambridge,  Mass. 

A.  Casagrande. 

Geotechnique,  Vol  21,  No  3,  p  197-202,  Sept  1971. 

6  fig,  3  ref. 

Descriptors:  'Landslides,  'Soil  mechanics,  Reser- 
voirs, Cyclic  loads,  Slope  stability,  Soil  tests. 
Earth  dams,  Boundary  conditions.  Field  investiga- 
tions, Penetration  tests,  Relative  density,  Sand, 
Silt,  Laboratory  tests.  Soil  dynamics,  Soil  stabili- 
ty. Soil  investigations,  Soil  strength. 
Identifiers:  'Critical  void  ratio,  'Liquefaction, 
•Soil  liquefaction.  Fort  Peck  dam  (Mont),  Soil 
penetration  tests,  Triaxial  tests. 
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Liquefaction  slides  have  occurred  in  many  loca- 
tions, including  Grand  Coulee  Dam  Reservoir, 
Fort  Peck  Dam,  and  mine-tailings  dams. 
Generally,  liquefaction  slides  occur  in  loose  sands 
and  silts.  Early  laboratory  efforts  to  predict  soil 
susceptibility  to  liquefaction  used  the  critical  void 
ratio  line.  Analysis  of  Fort  Peck  Dam  using  the 
critical  void  ratio  indicated  it  should  not  have 
failed.  A  new  hypothesis  then  evolved:  sand  grains 
continue  to  rearrange  themselves  during  flow  to 
create  minimum  frictional  resistance.  Results  of 
many  static  laboratory  tests  indicate  critical  void 
ratios  are  higher  under  strain-control  than  under 
load-control  conditions.  Cyclic  shear  tests  at  the 
University  of  California  indicated  lower  initial  ef- 
fective confining  pressure  causes  easier  liquefac- 
tion; Harvard  tests  indicated  the  opposite  result. 
Waterflow  and  boundary  effects  in  small  samples 
may  neccessitate  testing  10  to  15  ft  samples. 
Because  the  dynamic  standard  penetration  test  is 
unreliable  for  determining  the  in  situ  relative  den- 
sities of  sands,  more  field  tests  are  needed. 
(USBR) 
W72-06398 


METHODS  OF  PERFORMING  AND  INTERPRE- 
TING IN  SITU  SHEAR  TESTS, 

Bureau  of  Reclamation,  Denver,  Colo. 

M.  L.  Haverland,  and  E.  J.  Slebir. 

Preprint,     13th    Rock     Mechanics     Symposium, 

University  of  Illinois,  Urbana,  Aug-Sept  1971.  33 

p,  23  fig,  2  tab. 

Descriptors:  'Foundation  investigations,  Rock 
mechanics,  'Rock  properties,  'Shear  strength, 
Friction,  Friction  coefficient  (Mechanical), 
Discontinuities,  Rock  foundations,  Analysis,  Test 
procedures,  Shear  stress,  Cohesion. 
Identifiers:  Grand  Coulee  Powerplant  (Wash),  Au- 
burn Dam  (Calif),  Sliding  friction,  Angle-envelope 
Method,  Cohesion  intercept,  Sliding  tests,  Sliding 
resistence,  In  situ  rock,  'Rock  tests,  'Shear  tests. 

A  new  method,  the  Angle-envelope  Method,  of  in- 
terpreting rock  test  results  is  explained.  This 
method  provides  the  designer  with  a  range  of  fric- 
tion angles  and  cohesion  intercepts  and  is  con- 
sidered a  superior  method  for  most  problems  and 
design  applications.  The  procedures,  results,  and 
interpretations  of  4  tests  at  Grand  Coulee  Third 
Powerplant  and  2  tests  at  Auburn  Dam  are  given. 
After  rock  excavation,  normal  and  shear  forces 
are  applied  to  obtain  the  initial  shear  test  results. 
Sliding  resistance  tests  are  then  performed  by 
shearing  the  disturbed  sample  under  a  series  of 
normal  forces.  Assuming  cohesion  is  nearly  zero 
after  the  initial  shear  test,  the  angle  of  sliding  fric- 
tion force  to  normal  force  can  be  determined  for 
each  sliding  resistance  test  and  an  envelope  can  be 
drawn  using  the  maximum  and  minimum  angles. 
Based  on  his  design  philosophy,  the  designer  can 
choose  the  desired  values.  The  results  compare 
closely  with  the  Coulomb-Navier  analysis. 
(USBR) 
W72-06400 


APPARATUS  AND  TESTS  FOR  DETERMINING 
NEGATIVE  PORE  WATER  PRESSURE 
CHARACTERISTICS  OF  DESICCATED  CLAYS, 

Waterways  Experiment  Station,  Vicksburg,  Miss. 
C.  A.  Carlson. 

Available  from  NTIS,  Springfield,  Va.  22151,  as 
AD-730  742  -  Price  $3.00  paper  copy.  Miscellane- 
ous Paper  S-69-20,  May  1969.  23  p,  2  fig.  12  plate, 
3  photo,  4  tab,  8  ref. 

Descriptors:  'Clays,  'Negative  pore  pressure, 
'Soil  water,  'Soil  tests,  'Engineering  structures, 
Analytical  techniques.  Testing,  Foundations, 
Moisture  content,  Piezometers,  Permeability, 
Concrete  structures. 

The  influence  of  negative  pore  water  pressure 
development  in  expansive  desiccated  clays  on 
building  behavior  is  evaluated.  The  apparatus  and 
procedures  are  described  for  the  determination  of 
negative  pore  water  pressure  characteristics  of 
desiccated  clays.  Three  trials  on  specimens  plus 
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auxiliary  tests  were  conducted  on  samples  from  a 
test  site  at  Lackland  AFB,  Texas.  The  water  con- 
tent decreased  from  28.5  to  25.5%  as  the  negative 
pore  water  pressure  increased  from  0  to  20  atm. 
Height  changed  1.2%  for  a  1%  change  in  water 
content.  The  initial  negative  pore  water  pressure 
occurred  between  1  and  3  atm.  The  observed  up- 
ward movement  of  heave  plugs  at  the  test  site  pro- 
vided evidence  of  the  existence  of  negative  pore 
water  pressure.  The  lack  of  gradients  of  tempera- 
ture of  salt  content  indicated  that  water  conduc- 
tion was  not  influenced  by  these  two  factors.  The 
soil  permeability  determined  by  specimen  flow 
and  falling-head  peizometer  was  low  at  depths 
below  30  ft.  The  permeability  of  concrete  sug- 
gested that  foundation  piers  in  these  soils  may  act 
as  wicks,  conducting  water  downward  beyond  the 
inverted  capillary  fringe  and  zone  of  fissures. 
(Woodard-USGS) 
W72-06472 


UNDERWATER  SOIL  SAMPLING  AND  TEST- 
ING, 

San  Diego  State  Coll.,  Calif.  Dept.  of  Civil  En- 
gineering. 
I.  Noorany. 

Available  from  the  National  Technical  Informa- 
tion Service  as  COM-71  01124,  $3.00  in  paper 
copy,  $0.95  in  microfiche.  Soil  Mechanics  Paper, 
June  1971.  38  p,  31  fig,  1  tab,73ref. 

Descriptors:  'Soil  mechanics,  'Subsurface  in- 
vestigations, 'Oceans,  'Sampling,  'Soil  tests, 
Methodology,  Equipment,  Analytical  techniques. 
Instrumentation,  Soil  investigations,  Soil  water. 
Engineering,  Reviews. 
Identifiers:  'Underwater  soils  (Oceans). 

The  current  practices  of  sea-floor  soil  explorations 
for  engineering  purposes  are  summarized. 
Methods  of  near  surface  sampling,  as  well  as  deep- 
penetration  sampling,  are  discussed.  Underwater 
in  situ  tests  and  their  performance  record  are  ex- 
amined. The  problem  of  the  influence  of  sampling 
on  submarine  soil  is  briefly  discussed,  and  atten- 
tion is  drawn  to  the  areas  which  require  concen- 
trated research.  Because  of  the  conditions  prevail- 
ing in  the  ocean  environment,  the  tools  and 
methods  of  sampling  and  in  situ  testing  are  often 
different  from  the  techniques  used  for  soil  and 
geological  investigations  on  land.  Practical 
methods  for  underwater  soil  engineering  are  still  in 
the  formative  stages,  as  there  is  very  little  ex- 
perience to  rely  upon.  (Woodard-USGS) 
W72-06484 


THREE  DIMENSIONAL  FINITE  ELEMENT 
ANALYSES, 

California  Univ.,  Berkley.  CoU.  of  Engineering. 
G.  Lefebure,  and  J.  M.  Duncan. 
Army   Engineer  Waterways   Experiment  Station 
Contract  Report  No  S-71-6,  (TE  71-5).  Vicksburg, 
Miss.,  May  1971. 

Descriptors:  'Earthdams,  'Finite  element  analy- 
sis,  'Dimensional  analysis,   'Strain,   'Computer 
programs. 
Identifiers:  'Plane  strain.  Plane  stress. 

Three-dimensional  analyses  of  dams  were  per- 
formed using  a  computer  program  developed 
recently  by  Wilson  (1970).  Three  dams  in  V- 
shaped  valleys  were  analyzed  using  incremental 
analysis  procedures,  in  which  construction  of  the 
dams  was  simulated  in  8  steps,  and  the  results 
were  compared  with  the  results  of  two-dimen- 
sional incremental  analyses.  Comparisons  show 
that  the  stresses  and  displacements  in  the  trans- 
verse section  calculated  by  plane  strain  analyses 
agree  closely  with  the  results  of  three-dimensional 
analyses  of  dams  in  valleys  having  valley  wall 
slopes  as  flat  as  3: 1  or  flatter.  The  values  of  stress 
and  displacement  in  the  longitudinal  section  calcu- 
lated by  plane  strain  analyses  agreed  closely  with 
the  results  of  three-dimensional  analyses  for  all 
three  valley  wall  slopes  analyzed  (1:1,  3:1,  and 
6:1),  but  the  results  of  plane  stress  analyses  of  the 


longitudinal  section  were  found  to  differ  signifi- 
cantly from  the  results  of  the  three-dimensional 
analyses. 
W72-06565 


SOME  STRENGTH  PROPERTIES  OF  FROZEN 
SOIL  AND  EFFECT  OF  LOADING  RATE, 

Cold   Regions   Research   and   Engineering   Lab., 

Hanover,  N.H. 

C.  W.  Kaplar. 

Special  Report  No.  159,  June,  1971. 

Descriptors:  'Frozen  soils,  'Soil  properties,  'Soil 

strength,  'Soil  temperature,  Particle  size,  Mohr 

circle. 

Identifiers:  'Grain  size  distribution. 

Frozen  soil  strength  data  for  several  soil  types  are 
presented.  The  data  include  the  effects  of  unit  dry 
weight  and  the  degree  of  saturation  on  the  strength 
of  frozen  soils.  The  frozen  soil  strength  increases 
with  moisture  content  (frozen)  up  to  full  saturation 
and  then  drops  off  at  greater  ice  contents.  The  ef- 
fect of  increase  in  loading  rate  on  frozen  soil 
strength  is  discussed.  For  soils  of  normal  unit 
weight  and  less  than  100%  saturation  the  strength 
increases  with  loading  rate.  Likewise  the  strength 
of  wood,  concrete,  steel,  non-frozen  soils,  decom- 
posed rock  and  sea  ice  is  greater  under  rapid  load- 
ing rates.  The  strength  of  fresh  water  ice,  how- 
ever, decreases  with  loading  rate.  Valves  of  the 
adfreeze  bond  of  frozen  soils  to  various  materials 
are  also  presented.  Adfreeze  strength  in  clays  and 
silts  is  slightly  less  than  in  sands. 
W72-06566 

8E.  Rock  Mechanics  and 
Geology 

GEOLOGIC  APPLICATION  TO  A  DAMSITE  IN 
LAURENS  COUNTY,  SOUTH  CAROLINA, 

Soil  Conservation  Service,  Columbia,  S.C. 
V.  L.  Finney. 

South  Carolina  Division  of  Geology  Geologic 
Notes,  Vol  15,  No  3-4,  p  39-48,  November- 
December  1971 .  4  fig,  3  plate,  1  ref. 

Descriptors:  'Damsites,  'Geology,  'Terrain  anal- 
ysis,   'Surveys,    'South    Carolina,    Dams,    Dam 
foundations.   Design   data.   Conduits,   Hydraulic 
structures,  Reservoirs,  Pre-impoundment. 
Identifiers:  'Damsite  (Laurens  County,  S.C). 

A  dam  is  proposed  on  Rabon  Creek  to  store  mu- 
nicipal water  for  the  city  of  Laurens,  South 
Carolina,  and  to  provide  flood  prevention  for  the 
lower  reaches  of  Rabon  Creek.  To  minimize  costs, 
a  nearly  uniform  foundation  for  the  construction 
of  the  conduit  is  planned.  The  conduit  will  weigh 
an  estimated  4,500  tons  and  will  be  approximately 
480  feet  long.  The  general  area  of  the  study  is  the 
Inner  Piedmont  of  South  Carolina.  Granite  is  the 
country  rock.  The  granite  is  a  gray  to  dark  gray, 
medium-grained,  massive  to  gneissic  biotite 
graniie  and  biotite-quartz  monzonite.  The  prin- 
cipal soils  of  the  area  are  of  the  Lloyd,  Enon,  and 
Cecil  series.  A  southeasterly  plunging  fold  with 
foliation  planes  was  revealed  during  geologic  in- 
vestigations for  the  proposed  dam.  The  most 
uniform  foundation  investigated  for  purposes  of 
laying  a  massive  conduit  proved  to  be  parallel  to 
the  strike  of  the  foliation  planes.  (Woodard- 
USGS) 
W72-05889 


ROOF  BOLTS  HOLD  BEST  WITH  RESIN, 

White  Pine  Copper  Co.,  Mich. 

B.  Caverson,  and  J.Parker. 

Mining  Engineering,  Vol  23,  No  5,  p  54-57,  May 

1971.  4  fig. 

Descriptors:  'Resins,  Rock  mechanics,  'Rock 
bolts,  Tunneling,  Mining,  Anchors,  Costs,  Safety, 
Tunnels,  Underground  openings.  Corrosion  con- 
trol. Failure  (Mechanics),  Stress,  Cracks. 


Identifiers:  'Roof  bolts,  Rock  noise,  Pull  tests 
Underground  cavities,  Corrosion  fatigue,  Cracl 
control. 

An  exhaustive  test  program  at  the  White  Pine  mini 
in  Michigan  proved  that  resin-anchored  roof  bolt 
perform  better  than  mechanically  anchored  bolts 
The  resin-anchored  bolts  are  more  costly,  bu 
costs  can  probably  be  reduced.  Advantages  an 
disadvantages  of  resin  and  mechanical  anchor 
are:  (1)  material  costs  of  resin  bolting  are  high;  (2 
installation  time  for  a  6-ft  resin-anchored  bolt  i 
approximately  2.5  min  longer;  (3)  pull  tests  wer 
about  the  same;  (4)  stress  at  bearing  plate  is  re 
lieved  by  resin;  (5)  resin  eliminates  cracks  cause 
by  stress  at  the  anchor;  (6)  resin  excludes  moistur 
and  air  from  the  bolthole,  reducing  bolt  corrosio 
and  rock  weathering;  (7)  resin  absorbs  blast  vibrj 
tion,  mechanical  anchors  tend  to  loosen;  (8)  a  full 
resined  bolt  is  stiff  and  stretch  can  occur  only  in 
very  short  length  of  bolt,  mechanical  anchor 
place  the  entire  bolt  in  tension;  and  (9)  damage  t 
bolthead,  plate,  or  rock  at  the  collar  of  the  hoi 
does  not  leave  a  resined  bolt  ineffective.  Sag  mes 
surements  indicate  roof  stability  is  better  in  resii 
bolted  areas  than  in  mechanically  bolted  areas,  j 
continuing  test  program  of  resin  bolting  i 
discussed.  (USBR) 
W72-06391 


A  GENERALIZED  INVESTIGATION  OF  TH 
POTENTIAL  AVAILABILITY  OF  AGGREGAT 
BY  REGIONAL  GEOMORPHIC  UMTS  WITHI 
THE  CONTERMINOUS  48  STATES, 

Asphalt   Inst.,   College   Park,   Md.,   and   Purdii 
Univ.,  Lafayette,  Ind. 
M.  W.  Witczak,  C.  W.  Lovell,  and  J.  Yoder. 
Highway  Research  Record,  No  353,  p  31-42,  197 
7  fig,  6  tab,  9  ref. 

Descriptors:  'Aggregates,  'United  Slates,  'Site 
'Supply,  Geomorphology,  Geographical  region 
Sands,  Mapping,  Crushed  stone.  Gravels,  Igneoi 
rocks,  Metamorphic  rocks.  Surveys,  Investigi 
tions. 

The  potential  availability  of  aggregate  within  tl 
conterminous  48  states  is  examined  using  an  exis 
ing  physiographic  classification  system  based  c 
97  physiographic  sections.  The  estimated  polenti 
availablity  of  aggregate  was  rated  at  4  levels,  ran 
ing  from  abundant-to-adequate  to  severe  problei 
Individual  physiographic  section  ratings  were  a 
signed,  following  examination  of  the  major  a 
gregate  type  (s)  used,  their  distribution  within  tl 
section,  and  any  associated  quality  limitations.  Ii 
formation  on  aggregate  types  and  characteristii 
was  gathered  from  the  literature,  particular 
bedrock  and  surficial  maps,  and  from  responses 
a  materials  questionnaire  sent  to  each  sta 
highway  agency.  The  study  shows  that  aggregal 
are  potentially  in  short  supply  in  about  1/3  of  tl 
conterminous  48  states.  These  areas  have  umite 
to-severe  problem  ratings.  Such  areas  are  pnmai 
ly  comprised  of  regional  topography  formed  fro 
predominantly  sandstone  and  shale  bedrock  I 
from  transported  deposits  deficient  in  either  qua 
tity  or  quality  of  sand-gravel  and  underlain  I 
bedrock  having  little  or  no  aggregate  potentii 
(USBR) 
W72-06397 


BERGMEKANISKT  DISKl  SSIONSMOl 

(ROCK  MECHANICS  CONFERENCE). 

Ingeniors    Vetenskapa,    Akademien.    Stockhol 
(Sweden). 

Royal  Swedish  Institute  for  Engineering  Resear 
(IV A)  Report  No.  29,  Stockholm.  1970. 

Descriptors:       'Rock       mechanics,       'Seepaj 
'Groundwater  movement.  'Tunnel  linings.  Grw 
ing.  Rock  properties.  Stress. 
Identifiers:  'Tunnel  leakage.  'Grouting  material 
'Rock  stresses. 
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oceedings  of  this  conference  comprise  about  20 
chnical  papers,  all  in  Swedish.  English  summa- 
ss  are  provided  at  the  conclusion  of  most  papers 
dicating  the  following  among  the  subjects 
scussed:  measurement  of  rock  stresses  (some  in 
ines  over  a  period  of  several  years);  triaxial 
rength  of  rock  materials;  deformability  and  bear- 
g  capacity  of  a  thin  bedded,  clay  stratified 
nestone  investigated  by  loading  tests  in  situ; 
ossification  of  rock  in  connection  with  state  of 
agmentation  in  rock  cores;  investigation  of  land- 
de  phenomena  in  Czechoslovakia;  application  of 
e  finite  element  method  in  rock  mechanics;  tests 
inducted  on  the  penetration  of  grouting  materials 
to  thin  cracks  to  prevent  tunnel  leakage;  and 
lally ,  the  prevention  of  groundwater  leakage  into 
iderground  areas  which  have  been  excavated  for 
e  purpose  of  storage. 
72-06567 


rATICS  OF  TUNNEL  AND  GALLERY  CON- 
DUCTION (STATIK  DES  TUNNEL  UND 
rOLLENBAUES), 

erman  Kastner. 

•ID  Revised  edition.  Springer  Verlag,  1971.  168 

f. 

escriptors:   "Tunnel  design,   Tunnel  construc- 
>n,  *Rock  mechanics,  'Rock  properties,  Grout- 
g,  Elasticity  (Mechanical),  Plasticity, 
emitters:      'Galleries,      *Rock      deformation, 
lesidual  stress,  Creep  properties.  Swelling  pres- 


lus  book  gives  comprehensive  coverage  of  the 
hole  field  of  the  art  of  tunneling,  including  infor- 
ation  about  theory,  design  and  practice, 
eomechanical  problems,  especially  the  question 
'  side  pressure,  are  discussed  in  detail.  New  theo- 
es  and  methods  such  as  the  theory  of  plastic 
>nes,  application  of  photoelasticity,  and  utiliza- 
jn  of  gunned  concrete,  are  included.  Titles  of 
ain  chapters  are:  mechanical  properties  of  rock, 
assification  of  rock,  primary  and  secondary 
ates  of  stress  in  rock,  rock  pressure  in  tunnel  and 
illery  construction,  measurements  in  cases  of 
ose  stones,  measurements  in  cases  of  genuine 
ountain  pressure,  pressure  tunnels,  pressure 
induits,  caverns,  and  new  construction 
chniques.  168  up-to-date  references  are  given. 
'72-06568 


F.  Concrete 


YDRAULIC    RESISTANCE    OF    ARTIFICIAL 
ONCRETE  BLOCKS, 

huo  Univ.,  Tokyo  (Japan). 

or  primary  bibliographic  entry  see  Field  08B. 

'72-06156 


G.  Materials 


SPHALTIC  CONCRETE  CANAL  LINING  AND 
AM  FACING, 

ureau  of  Reclamation,  Denver,  Colo. 

1.  E.  Hickey. 

ureau  of  Reclamation  Report  REC-ERC-71-37, 

ept  1971 .  29  p,  38  fig,  4  tab,  1 3  ref ,  append. 

'escriptors:  *Asphaltic  concretes,  *Dams,  "Canal 
nings,  'Performance,  Cracking,  Placing,  Experi- 
lental  data,  Asphalts,  Rehabilitation,  Main- 
:nance  costs,  Compaction,  Construction,  Con- 
duction methods.  Slope  protection.  Durability, 
laintenance.  Repairing. 
Jentifiers:  'Dam  facings.  Bureau  of  Reclamation. 

ield  observations  and  laboratory  studies  show 
tiat  early  experimental  installations  of  asphaltic 
oncrete  canal  lining  of  Bureau  of  Reclamation 
rejects  have  provided  poor  to  good  service, 
imited  data  indicate  that  maintenance  costs  of 
sphaltic  concrete  canal  linings  are  comparable  to 
hose  of  portland  cement  concrete  linings.   Ex- 


perience indicates  that  until  better  compaction 
equipment  becomes  available  for  use  with  slip- 
form  pavers,  durable  asphaltic  concrete  lining  may 
not  always  be  obtainable  in  small  canals  or  laterals 
by  this  method.  In  large  canals  and  reservoirs 
where  highway-type  pavers  and  compactors  can 
be  used,  asphaltic  concrete  lining  can  be  placed 
successfully  and  should  be  given  consideration  as 
an  alternate  to  portland  cement  concrete.  Resur- 
facing of  old  concrete  canal  lining  with  approxi- 
mately 2  in.  of  asphaltic  concrete  has  been  an  ef- 
fective rehabilitation  method.  Asphaltic  concrete 
facings  on  a  Bureau  of  Reclamation  earth  dam  and 
dike  are  functioning  satisfactorily  as  rock  riprap 
substitutes.  After  18  yr  service,  the  asphaltic 
concrete  facing  on  Glen  Anne  Dam,  Calif,  is  con- 
trolling erosion  effectively  at  a  reasonable  cost. 
Asphaltic  concrete  facing  on  Montgomery  Dam, 
Colo,  a  city  of  Colorado  Springs  rockfill  structure, 
is  generally  in  good  condition  after  14  yr  service. 
(USBR) 
W72-06386 

8H.  Rapid  Excavation 


PROJECT  PRE-GONDOLA  JH,  PHASE  DJ, 
CONNECTION  OF  A  ROW  CRATER  TO  A 
RESERVOIR, 

Army  Engineer  Explosive  Excavation  Research 
Office,  Livermore,  Calif. 
Bruce  B.  Redpath. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PNE-1120,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  August  1971.  18  p,  17  fig,  2 
tab,  7  ref. 

Descriptors:  'Reservoir  construction,  'Canal  con- 
struction, 'Excavation,  Explosions,  Nuclear  ex- 
plosions, Explosives,  Montana,  On-site  investiga- 
tions, Technology. 

Connection  of  a  row  crater  to  a  reservoir  was  ex- 
ecuted on  6  October  1969  and  was  the  culmination 
of  several  years  of  cratering  experiments  in  satu- 
rated clay  shale  near  Fort  Peck,  Montana.  A  barri- 
er between  an  existing  row  crater  and  the  Fort 
Peck  Reservoir  was  removed  by  70  tons  of  an  alu- 
minized  ammonium  nitrate  blasting  agent  in  a  row 
of  five  charges.  (Bopp-ORNL) 
W72-06350 


PEACEFUL  NUCLEAR  EXPLOSIONS, 

Gulf  General  Atomic  Inc.,  San  Diego,  Calif. 
Gerald  W.  Johnson. 

In:  Progress  in  High  Temperature  Physics  and 
Chemistry,  Vol  4,  Pergamon  Press,  Carl  A.  Rouse, 
editor,  1971 ,  p  85-97.  6  fig,  2  tab,  36  ref. 

Descriptors:  'Nuclear  explosions,  'Fallout, 
•Technology,  'Path  of  pollutants,  Radioisotopes, 
Underground,  Mining,  Natural  gas,  Tritium,  Oil 
reservoirs.  Feasibility  studies,  Reviews. 

A  large  number  of  potential  engineering  and  scien- 
tific uses  of  nuclear  explosives  have  been  ex- 
amined, extending  from  basic  scientific  experi- 
ments in  seismology,  transuranic  element  produc- 
tion, and  neutron  physics,  to  large-scale  excava- 
tion, natural  gas  stimulation  and  storage,  and 
recovery  of  minerals.  Major  difficulties  center 
around  the  radionuclides  from  fission  and  neutron 
activation.  In  copper  recovery  most  radionuclides 
are  trapped  and  only  Ru-106  appears  to  remain  a 
problem;  in  natural  gas  stimulation,  tritium  and 
Kr-85.  Further  cost  information  and  regulatory 
standards  for  permissible  radionuclide  levels  in 
commercial  products  (gas,  petroleum,  and  metal) 
are  needed.  (Bopp-ORNL) 
W72-06351 


PLOWSHARE     APPLICATIONS     AND    CROSS 
SECTION  UTILIZATION, 

California  Univ.,  Livermore.  Lawrence  Radiation 

Lab. 

R.  M.  Lessler. 


Available  from  the  National  Technical  Informa- 
tion Service  as  UCRL-73022,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  February  8, 1971.  13  p. 

Descriptors:  'Nuclear  explosions,  'Excavation, 
'Neutron  absorption,  Neutron  activation  analysis, 
Economic  feasibility,  Technical  feasibility,  Feasi- 
bility studies.  Natural  gas,  Resource  development, 
Geothermal  studies,  Nuclear  wastes,  Leaching, 
Copper,  Hydraulic  mining,  Underground  storage, 
Underground,  Radioactivity  effects,  Water 
resource  development,  Waste  disposal. 

Nuclear  explosion  applications  are  described: 
stimulation  of  gas  and  oil  reservoirs,  gas  storage, 
mineral  leaching  of  copper  ore  deposits,  geother- 
mal power,  radioactive  waste  disposal,  and  sur- 
face excavations.  Feasibility  studies  require  pre- 
diction of  radioactivities  produced  by  neutron 
reactions.  Pertinent  neutron  cross  sections  are 
tabulated,  and  instances  are  noted  where  better 
data  is  needed.  (Bopp-ORNL) 
W72-06358 


REPORTS  AVAILABLE  IN  THE  ALASKAN  IN- 
FORMATION PROGRAM. 

Nevada  Operations  Office  (AEC),  Las  Vegas. 
For  primary  bibliographic  entry  see  Field  05B. 
W72-06359 

81.  Fisheries  Engineering 


PASSAGE  OF  ADULT  SALMON   AND  TROUT 
THROUGH  AN  INCLINED  PIPE, 

National  Marine  Fisheries  Service,  Seattle,  Wash. 

Biological  Lab. 

Emil  Slatick. 

Trans  Amer  Fish  Soc.  100(3):  448-455.  1971.  Dlus. 

Identifiers:  Adult,  Oncorhynchus-Kisutch,  Oncor- 

hynchus-Nerka,         Oncorhynchus-Tshawytscha, 

Passage,  Pipe,  Salmo-Gairdneri,  Salmon,  Trout. 

This  research  was  designed  to  determine  if  migrat- 
ing adult  salmon  and  trout  at  Bonneville  Dam  on 
the  Columbia  River  would  use  as  a  passageway  an 
inclined  pipe  that  required  them  to  make  a  descent 
and  an  ascent  before  they  reached  the  upstream 
end  of  the  pipe.  Chinook  salmon  (Oncorhynchus 
tshawytscha),  sockeye  salmon  (O.  nerka),  coho 
salmon  (O.  kisutch),  and  steelhead  trout  (Salmo 
gairdneri)  were  tested  with  water  velocities  of 
about  0.30,  0.76,  and  1.22m/sec  in  a  pipe  that  was 
0.61  m  in  diameter  and  31.4  m  long.  From  64  to 
100%  of  the  fish  passed  through  the  inclined  pipe 
during  a  45-min  period.  Median  passage  times 
ranged  from  3  to  23  min.  Chinook  salmon  passed 
through  the  pipe  most  rapidly  at  the  0.76  m/sec 
flow;  coho  salmon  and  steelhead  trout  passed 
through  in  the  least  time  at  1.22  m/sec.  Sockeye 
salmon  passed  through  equally  well  at  flows  of 
0.76  and  1.22  m/sec. -Copyright  1971,  Biological 
Abstracts,  Inc. 
W72-05893 


RESULTS  FOR  THREE  GENERATIONS  FROM 
TRANSFERS  OF  PINK  SALMON  (ONCOR- 
HYNCHUS GORBUSCHA)  SPAWN  TO  THE 
QUALICUM  RIVER  IN  1963  AND  1964, 

Department  of  Fisheries  and  Forestry,  Vancouver 

(British  Columbia).  Fisheries  Service. 

C.  E.  Walker,  and  D.  B.  Lister. 

J  Fish  Res  Bd  Can.  28  (5):  647-654.  1971.  IUus. 

Map. 

Identifiers:  Canada,  Generations,  Herring,  Island, 

Oncorhynchus-Gorbuscha,  Predation,  Qualicum, 

River,  Salmon,  Spawn,  Transfers,  Vancouver. 

Transfers  of  O.  gorbuscha  eggs  were  made  to  the 
Qualicum  River  in  2  yr,  utilizing  5.79  million  eggs 
from  Cheakamus  River  stock  in  1963  and  6.85  mil- 
lion eggs  from  Bear  River  stock  in  1964.  Adult 
returns  to  the  Qualicum  River  were  100  spawners 
in  1965,  1967,  and  1969;  11,940  in  1966;  3000  in 
1968;  and  300  in  1970.  Differences  between  the 
odd-  and  even-year  plants  were  noted  in  times  of 
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egg-take  (equivalent  to  time  of  spawning  of  donor 
stock),  incubation,  and  fry  emigration,  lengths  of 
emigrating  fry,  possibility  of  losses  through  preda- 
tion  by  herring  on  estuarine  fry,  and  direction  of 
orientation  to  the  recipient  (Qualicum  River) 
stream.  Pronounced  differences  between  donor 
stock  in  rate  of  return  are  thought  to  be  primarily 
related  to  differences  in  spawning  times  and 
stream  temperature.  The  decrease  in  numbers  of 
adults  in  the  even-year  generation  may  have  been 
due  to  lower  freshwater  survival  during  incubation 
as  a  result  of  suspected  superimposition  of  chum 
salmon  the  the  earlier  deposited  pink  salmon  eggs; 
the  loss  was  estimated  to  be  in  the  order  of  46%.-- 
Copyright  1971 ,  Biological  Abstracts,  Inc. 
W72-05950 


VARIATIONS  IN  THE  BLOOD  AND  TISSUE 
CHEMISTRY  OF  BROOK  TROUT,  SAL- 
VELINUS  FONTINALIS,  SUBSEQUENT  TO 
HANDLING,  ANESTHESIA,  AND  SURGERY, 

Brock  Univ.,  St.  Catharines  (Ontario).  Dept.  of 

Biological  Sciences. 

Arthur  H.  Houston,  Jane  A.  Madden,  R.  John 

Woods,  and  Harry  M.  Miles. 

J  Fish  Res  Bd  Can.  28  (5):  635-642.  1971.  DJus. 

Identifiers:  Anesthesia,  Anesthetic-Drug,  Blood, 

Brook,       Chemistry,        Endocrine,       Handling, 

Methanesulfonate,  Salvelinus-Fontinalis.  Surgery, 

Tissue,  Tricaine,  Trout,  Variations. 

Modifications  in  blood  and  tissue  chemistry  of 
brook  trout  were  followed  during  their  recovery 
from  handling,  tricaine  methanesulphonate 
(Ayerst  'Finquel')  anesthesia,  and  experimental 
preparation.  The  recovery  process  was  charac- 
terized by  alterations  in  the  hematological  charac- 
teristics of  the  animals,  a  marked  and  persistent 
condition  of  hyperglycemia,  and  changes  in 
plasma,  tissue  and  estimated  cellular  ion  concen- 
trations, and  equilibrium  potentials.  Water  content 
remained  relatively  stable,  although  variations  in 
distribution  took  place.  The  short-term  changes 
observed  appeared  to  be  correlated  in  time  with 
the  clearance  of  anesthetic  from  the  animals,  and 
possibly  with  a  sequence  of  cardioventilatory- 
renal  reflex  responses  induced  by  vascular  hypox- 
ia (or  hypercapnia).  More  persistent  changes  are 
believed  to  be  related  to  generalized  endocrine 
responses  to  the  traumatic  character  of  the 
procedures  employed. -Copyright  1971,  Biological 
Abstracts,  Inc. 
W72-05953 


SOME  PHYSIOLOGICAL  EFFECTS  OF  HAN- 
DLING AND  TRICAINE 
METHANESULPHONATE  ANESTHETIZATION 
UPON  THE  BROOK  TROUT,  SALVELINUS 
FONTINALIS, 

Brock  Univ.,  St.  Catharines  (Ontario).  Dept.  of 
Biological  Sciences. 

Arthur  H.  Houston,  Jane  A.  Madden,  R.  John 
Woods,  and  Harry  M.  Miles. 
J  Fish  Res  Bd  Can.  28  (5):  p  625-633.  1971.  Illus. 
Identifiers:      Anesthetic-Drug,      Anesthetization, 
Brook,  Handling,  Methanesulfonate.  Parameters, 
Physiological,      Salvelinus-Fontinalis,      Tricaine, 
Trout,  Ventilatory. 

The  effects  of  handling  and  anesthetization  with 
tricaine  methanesulphonate  (Ayerst  'Finquel') 
upon  S.  fontinalis  were  investigated  with  reference 
to  selected  hematological  and  cardioventilatory 
parameters,  and  several  aspects  of  body  fluid 
chemistry.  Alterations  in  hemoglobin,  hematocrit, 
and  total  dissolved  solids  suggest  that  exposure  to 
the  anesthetic  prompts  a  rapid  hemoconcentration. 
Water  content  increases,  and  the  plasma,  tissue, 
and  estimated  cellular  levels  of  several  of  the 
major  electrolytes  (Na,  K,  Ca,  and  Mg)  are  al- 
tered. Observations  upon  cardiac  activity,  dorsal 
aortic  pressure,  and  ventilatory  rate  and  amplitude 
support  the  hypothesis  that  Finquel  exerts  a 
depressive  influence  upon  central  autonomic  func- 
tions. Handling  alone  leads  to  significant  changes 
in  plasma  glucose  and  lactate  levels,  and  in  the 
concentrations  and  distributions  of  a  number  of 


the    electrolytes    investigated. -Copyright     1971, 

Biological  Abstracts,  Inc. 

W72-05957 


EFFECTS  OF  FIN  CLJJPP1NG  AND  OTHER 
FACTORS  ON  SURVIVAL  AND  GROWTH  OF 
SMALLMOUTH  BASS, 

Wisconsin  State  Univ.,  Stevens  Point.  Coll.  of 

Natural  Resources. 

Daniel  W.  Coble. 

Trans  Amer  Fish  Soc.  100(3):  460-473.  1971.  DJus. 

Identifiers:  Bass,  Clipping,  Density,  Fin,  Growth, 

Micropterus-Dolomieui,  Population,  Smallmouth, 

Survival. 

Fin  clipped  and  control  young-of-the-year  small- 
mouth  bass,  Micropterus  dolomieui  Lacepede, 
were  stocked  in  8  ponds  and  recovered  a  year 
later.  A  fin  clip  reduced  survival;  percentage 
recovery  of  fin  clipped  bass  was  about  1/2  to  1/3 
that  of  control  fish.  No  effect  of  fin  clipping  on 
growth  was  evident.  Growth  was  inversely  related 
to  bass  population  density.  When  the  effect  of 
density  on  growth  was  removed,  growth  appeared 
to  be  curvilinearly  related  to  minnow  standing 
crop.  Growth  appeared  to  be  food  dependent  at 
the  lower  food  levels  and  independent  at  higher 
levels.-Copyright  1971,  Biological  Abstracts,  Inc. 
W72-05973 


SURVIVAL  GROWTH  AND  FECUNDITY  OF 
HATCHERY-REARED  RAINBOW  TROUT 
AFTER  EXPOSURE  TO  PULSATING  DIRECT 
CURRENT, 

National  Marine  Fisheries  Service,  Seattle,  Wash. 

Biological  Lab. 

Galen  H.  Maxfield,  Robert  H.  Lander,  and 

Kenneth  L.  Liscom. 

Trans  Amer  Fish  Soc.  100  (3):  546-552.  1971 . 

Descriptors:  Current,  Direct,  Exposure,  Fecundi- 
ty, Growth.  Hatchery,  Pulsating,  Rainbow, 
Reared,  Salmo-Gairdneri ,  Survival,  Trout. 

Control  (or  unshocked)  and  shocked  (or  test)  rain- 
bow trout  (Salmo  gairdneri)  were  held  through 
spawning  to  determine  the  effects  of  electrical 
shock  on  the  survival,  growth,  and  fecundity  of  2 
yr  classes-young  of  the  year  of  the  1953  year  class 
and  yearlings  of  the  1952  year  class-and  on  the 
survival  of  the  eggs  and  of  the  fry  of  the  exposed 
fish.  The  test  groups  were  exposed  for  30  sec  to  1 
of  2  sets  of  electrical  condilions-the  young  of  the 
year  to  a  pulse  frequency  of  8  pulses/sec,  a  pulse 
duration  of  40  milliseconds,  and  a  voltage  gradient 
of  1  volt/cm;  and  the  yearlings  to  a  pulse  frequen- 
cy of  5  pulses/sec,  a  pulse  duration  of  60  mil- 
liseconds, and  a  voltage  gradient  of  0.75  volt/cm. 
The  exposure  was  longer  than  that  usually  encoun- 
tered by  fish  during  either  electrical  fish  guiding  or 
collection  with  a  pulsating  direct-current  shocker. 
The  survival,  growth,  and  fecundity  of  the  fish  ap- 
parently were  not  affected  by  the  electrical  shock, 
nor  were  the  survival  and  development  of  their 
of  f  spring-Copy  right  1971,  Biological  Abstracts, 
Inc. 
W72-06011 


TROUT  AND  SALMON  MOVEMENTS  IN  TWO 
IDAHO  STREAMS  AS  RELATED  TO  TEM- 
PERATURE, FOOD,  STREAM  FLOW,  COVER 
AND  POPULATION  DENSITY, 

Idaho  Cooperative  Fishery  Unit,  Moscow. 

T.  C.  Bjornn. 

Trans  Amer  Fish  Soc.  100(3):  423-438.  1971.  DJus. 

Identifiers:  Cover,  Density,  Flow.  Food,  Growth, 

Idaho.  Movements,  Population,  Salmon.  Stream, 

Streams,  Temperature,  Trout. 

Many  juvenile  salmon  and  trout  migrated  from  the 
Lemhi  River  drainage  each  fall-winter-spring 
period.  Seaward  migration  of  anadromous  trout 
and  salmon  normally  occurred  in  the  spring  but 
pre-smolt  anadromous  and  non-anadromous  fishes 
also  left  the  stream  usually  beginning  in  the  fall. 
Data    were    compared    on    temperature,     food 


abundance,  stream  flow,  cover  and  population 
density  with  movements  and  conducted  field  and 
laboratory  tests  to  determine  reasons  for  the  two 
types  of  movements.  Smolts  of  the  anadromous 
species  migrated  for  an  obvious  reason  but  none  of 
the  factors  examined  appeared  to  stimulate  or 
release  their  seaward  migration.  Movement 
frequently  coincided  with  changes  in  water  tem- 
perature and  stream  flow,  but  a  consistent  causal 
relationship  could  not  be  established  and  it  is  con- 
cluded that  photoperiod  and  perhaps  growth  must 
initiate  the  physiological  and  behavioral  changes 
associated  with  seaward  migration.  Non- 
anadromous  and  pre-smolt  anadromous  species 
emigrated  from  the  streams  for  different  reasons 
than  the  smolts.  It  is  postulated  that  fish  found  the 
stream  environment  unsuitable  during  the  winter. 
Stream  temperature  declined  in  the  fall  as  fish 
began  moving  from  the  streams  but  it  was  not 
possible  to  induce  more  fish  to  stay  in  test  troughs 
with  12  C  water  versus  troughs  with  0-10  C  water. 
Fish  emigrated  before  abundance  of  drift  insects 
declined  in  winter.  Emigration  occurred  in  spite  of 
the  relatively  stable  flows  in  both  streams.  Popula- 
tion density  modified  the  basic  migration  pattern 
by  regulating  the  number  and  percentage  of  fish 
that  emigrated  and  to  a  limited  extent  time  ol 
emigration.  Movements  of  non-smolt  trout  and  sal- 
mon correlated  best  with  the  amount  of  cover  pro- 
vided by  large  rubble  substrate.  Subyearling  trout 
emigrated  from  Big  Springs  Creek  which  con- 
tained no  rubble  substrate  but  remained  in  the 
Lemhi  River  which  did.  In  both  field  and  laborato- 
ry tests  more  fish  remained  in  troughs  or  stream 
sections  with  large  rubble  substrate  than  in  trough! 
or  sections  with  gravel  substrate.  Trout  and  sal- 
mon in  many  Idaho  streams  entered  the  substraU 
when  stream  temperatures  declined  to  4-6  C.  A 
suitable  substrate  providing  adequate  interstice! 
appears  necessary  or  the  fish  leave. -Copyrighi 
1971 ,  Biological  Abstracts,  Inc. 
W72-06106 


LABORATORY  STUDIES  OF  SCREENS  FOS 
DIVERTING  JUVENILE  SALMON  AND  TROU1 
FROM  TURBINE  INTAKES, 

National  Marine  Fisheries  Service,  Seattle,  Wash 
Biological  Lab. 

Willman  M.  Marquette,  and  Clifford  W.  Long. 
Trans  Amer  Fish  Soc.  100(3):  439-447.  1971.  DJus. 
Identifiers:   Diverting,  Intakes,  Laboratory,  On 
corhynchus-Tshawytscha,   Salmo-Gairdneri.  Sal 
mon.  Screens.  Trout,  Turbine. 

Fish-guiding  screens  of  different  porosities  wen 
tested  with  juvenile  spring  chinook  salmon  (On 
corhynchus  tshawytscha)  in  a  laboratory  mode 
that  simulated  a  turbine  intake  and  gate  well  (a  ver 
tical  shaft  in  a  dam  that  extends  from  the  foreba: 
deck  to  the  ceiling  of  the  intake).  The  study  wa 
part  of  a  program  to  develop  methods  for  prevent 
ing  mortality  of  juvenile  salmon  and  steelheai 
trout  (Salmo  gairdneri)  in  Kaplan  turbines  of  low 
head  dams  on  the  Columbia  and  Snake  Rivers.  I 
large  numbers  of  juvenile  fish  could  be  guided  inti 
gatewells,  a  method  of  safely  bypassing  then 
around  turbines  might  be  devised.  Three  types  o 
screens  (wood,  and  single  and  double  layers  o 
spiral-weave  conveyor  belt)  were  attached  to  th 
intake  ceding  at  an  angle  of  45  degrees  to  the  flow 
their  lengths  were  adjusted  to  intercept  1/3  or  2/ 
of  the  total  flow  into  the  intake.  The  screen  will 
the  greatest  porosity  (constructed  of  a  single  laye 
of  belting)  gave  the  highest  guiding  efficieno 
87%  of  the  test  fish  were  diverted  into  th 
gatewell.  It  was  believed  that  water  defleclei 
under  the  screen  carried  fish  with  it.  but  tests  in 
dicated  that  some  fish  swam  upwards  out  of  th 
flow  and  into  the  gatewell.  Diversion  of  3%  of  th 
intake  flow  up  through  a  gatewell  with  a  singl 
opening  into  the  intake  increased  the  guiding  effi 
ciency  of  only  the  double-layer  screen.  Diversio 
of  flow  through  a  gatewell  with  two  opening 
caused  a  significant  percentage  of  the  guided  fis 
to  leave  the  gatewell  and  reenter  the  intake- 
Copyright  1971 ,  Biological  Abstracts.  Inc. 
W72-06109 
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ECTS  OF  SWIMMING  ACTIVITY  AND 
D  INTAKE  ON  THE  RESPIRATION  OF 
NG-OF-THE-YEAR  WHITE  BASS, 

tONE  CHRYSOPS, 

liUniv.,  Oxford,  Ohio.  Dept.  of  Zoology, 
las  E.  Wissing,  and  Arthur  D.  Hasler. 
s  Am  Fish  Soc.  100  (3):  537-543.  1971.  Illus. 
ifiers:  Annular,  Bass,  Consumption,  Food, 
e,    Morone-Chrysops,    Oxygen,    Plankton, 
iration,    Respirometer,    Swimming,    White, 
ig-Of-The  Year. 

i  of  02  consumption  were  determined  for  sin- 
oung-of-the  year  M.  Chrysops  (Rafinesque), 
d  to  swim  in  a  rotating  annular  respirometer, 
roups  of  young-of-the-year  fish  fed  meals  of 
ooplankton.  Sustained  swimming  activity  and 
mum  metabolic  rates  generally  occurred  at  a 
on  velocity  of  15  rpm.  The  decline  in  02  con- 
tion  with  time  and  increased  velocities  in  6 
intents  suggested  decreases  in  excitement 
wimming  activity.  Post-feeding  increases  in 
msumption  were  observed  in  6  groups.  After 
tiitial  elevation,  metabolic  rates  continued  to 
»se  slightly  or  declined.  The  importance  of 
uring  the  components  of  total  respiration  and 
caloric  equivalents  is  stated.— Copyright 
Biological  Abstracts,  Inc. 
06133 
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ENVIRONMENT  DOCTOR, 

)mia      Univ.,      Los      Angeles.      Inst,      of 

hysics. 

rimary  bibliographic  entry  see  Field  05G. 
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ERSITY  OF  NEBRASKA  FACULTY  WITH 
PETENCE  IN  WATER  RESOURCES, 

iska     Univ.,     Lincoln.     Water     Resources 

irch  Inst. 

essman,  Jr. 

iska    Water    Resources    Research    Institute 

:ation  No  6,  January  1972.  69  p.  OWRR  A- 

IEB(7). 

iptors:       'Scientific      personnel,       'Water 
rces,  'Documentation,  'Nebraska,  'Univer- 
Research  facilities.  Planning, 
fiers:    'Nebraska    University,    Professors, 
irch  projects. 

Jximately  150  individuals  at  the  University  of 
iska  at  Lincoln  and  Omaha  are  listed  who 

special  competence  in  research  and/or 
ing  in  the  water  resources  field.  Information 
rning  each  individual  includes  degrees  held, 
es  and  universities  attended,  major  field, 
pecial  interests.  This  listing  should  be  useful 

future  development  of  both  individual  and 
isciplinary      research      project      activities. 
dard-USGS) 
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THE  ROLE  OF  SEDIMENTS  IN  EUTROPHICA- 
TION  --  A  PRELIMINARY  STUDY, 

Illinois  Univ.,  Urbana.  Water  Resources  Center. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-06286 


BIBLIOGRAPHY  ON  HYDROLOGICAL  CON- 
SD3ERATIONS  IN  (1)  WATER  RESOURCES 
FOR  AGRICULTURE  (2)  GROUND  DISPOSAL 
OF  RADIOACTIVE  WASTES. 

Bhabha  Atomic  Research  Center.  Atomic  Energy 

Commission,  Bombay  (India). 

For  primary  bibliographic  entry  see  Field  05B. 

W72-06321 


REPORTS  AVAILABLE  IN  THE  ALASKAN  IN- 
FORMATION PROGRAM. 

Nevada  Operations  Office  (AEC),  Las  Vegas. 
For  primary  bibliographic  entry  see  Field  05B. 
W72-06359 


REMOTE  SENSING  OF  CROP  WATER 
DEFICITS  AND  ITS  POTENTIAL  APPLICA- 
TIONS -  AN  ANNOTATED  BD3LIOGRAPHY, 

Texas  A  and  M  Univ.,  College  Station.  Remote 

Sensing  Center. 

For  primary  bibliographic  entry  see  Field  07B. 

W72-06440 


SNOW  SQUALLS  IN  THE  LEE  OF  LAKE  ERIE 
AND  LAKE  ONTARIO  -  A  REVIEW  OF  THE 
LITERATURE, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Pittsburgh,  Pa.  Weather  Service  Forecast  Of- 
fice. 

For  primary  bibliographic  entry  see  Field  02C. 
W72-06446 


ENVIRONMENTAL  DISTURBANCES  OF  CON- 
CERN TO  MARINE  MINING  RESEARCH,  A 
SELECTED  ANNOTATED  BIBLIOGRAPHY. 

Battelle  Memorial  Inst.,  Columbus,  Ohio.  Colum- 
bus Labs. 

For  primary  bibliographic  entry  see  Field  05C. 
W72-06473 


BIBLIOGRAPHY  OF  SOVIET  LITERATURE  ON 
WATER  CHEMISTRY  PUBLISHED  IN 
VOLUMES  31-45  OF  THE  'HYDROCHEMICAL 
MATERIALS'  FOR  THE  PERIOD  1961-68  (U- 
KAZATEL'  STATEY,  POMESHCHENNYKH  V 
'GIDROKHIMICHESKIKH  MATERIALAKH,' 
TOMA  31-45  (1961-1968  GG.)) . 
Gidrokhimicheskii  Institut,  Novocherkassk 
(USSR). 

For  primary  bibliographic  entry  see  Field  02K. 
W72-06560 
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ABSTRACTS  OF  LITERATURE  ON  THE 
DISTILLATION  OF  SEAWATER  AND  ON  THE 
USE  OF  NUCLEAR  ENERGY  FOR  DESALTING, 

Oak  Ridge  National  Lab.,  Tenn. 

For  primary  bibliographic  entry  see  Field  03A. 

W72-06522 


E-OF-ART,     SUGARBEET     PROCESSING 

IE  TREATMENT. 

Sugar  Development  Foundation,  Fort  Col- 

'olo. 

•imary  bibliographic  entry  see  Field  05D. 
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E    OF    THE    ART    OF    COAGULATION, 
IANISMS  AND  STOICHIOMETRY. 

ican  Water  Works  Association,  New  York. 

rch  Committee  on  Coagulation. 

■imary  bibliographic  entry  see  Field  05F. 
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Process  Parameters  to  Pollution  Characteristics 
of  the  Mill  Effluents, 
W72-06024  5G 

COST  ALLOCATION 

Authorization  of  Federal  Water  Projects, 
W72-06111  6B 

COST  ANALYSIS 

Pilot  Plant  Experiments  on  the  Effects  of  Some 
Constituents    of    Industrial    Wastewaters    on 
Sewage  Treatment, 
W72-06034  5D 

Computerized  Cost  Estimates  as  an  Aid  to  Tun- 
nel Route  Planning, 
W72-06390  6B 

COST-BENEFIT  ANALYSIS 

Authorization  of  Federal  Water  Projects, 
W72-061 1 1  6B 

Proposed     New     Procedures    for     Evaluating 
Water  and  Land  Resources:  Some  Comments 
From  an  Academic  Viewpoint. 
W72-06121  6B 

COST-BENEFIT  THEORY 

Pollution  Control  and  Abatement  Within  the 

Planning  Process, 

W72-05931  5G 


SU-11 


SUBJECT  INDEX 


COST  DEPLETION  ALLOWANCES 

COST  DEPLETION  ALLOWANCES 

Cost     Depletion     Allowances     for     Irrigation 

Water, 

W72-06114  oc 


COST-INCOME  RATIO 

Wastewater  System  for  Taipei,  Taiwan, 
W72-06047 


5D 


COST  SHARING 

Rural  Water  Act  of  1965  (A  Bill  to  Assist  in  the 

Development      of      Adequate      Rural      Water 

Systems). 

W72-06223  "t 


COSTS 

The  Economics  of  Pollution, 
W72-05934 

Phosphate  Extraction  Process, 
W72-06110 


5G 


5D 


Costs    and    Returns    of    Commercial    Catfish 

Production  in  Alabama, 

W72-06119  (C 

Arsenic  Removal  from  Potable  Water, 
W72-06198 


5F 


Progress  Toward  a  Decision-Making  Model  for 
Public  Management  of  Fresh-Water  Wetlands, 
W72-06309  4A 

COUNTING 

Two  Counting  Cells  for  the  Enumeration  of 

Zooplankton  Micro-Crustacea, 

W72-05976  5A 

The    Use    of    Alternate    Dilutions    in    Making 

Colony  Counts, 

W72-06282  5A 

COUPLING  PHENOMENA 

Coupling  Phenomena  in  Synthetic  Membranes, 
W72-06563  3A 

CRANESNEST  RIVER 

Snagging    and    Clearing    Project,    Cranesnest 
River,  Dickenson  County,  Virginia  (Draft  En- 
vironmental Impact  Statement). 
W72-06235  8A 

CREDIT 

Providing  Technical  and  Financial  Assistance 

to     Farmers     for     Animal     Waste     Disposal 

Systems, 

W72-06509  >,J 

CRIMINAL  PENALTIES 

An  Act  Relating  to  the  Department  of  Natural 
Resources  (Registration  and  Permits  for  Dredge 
and  Fill  Activities  and  Equipment). 
W72-06225  6E 


'CRISIS-POINT  RANGE" 

The  Timetable  Project, 
W72-05948 


6B 


CRITICAL  VOID  RATIO 

On  Liquefaction  Phenomena,  by  Professor  A. 

Casagrande:  Report  of  Lecture, 

W72-06398  8D 

CROP  RESPONSE 

Restoring  Productivity  on  Pullman  Silty  Clay 
Loam  Subsoil  under  Limited  Moisture, 
W72-06575  3F 


CROPS 

Field  Assessment  of  N2-Fixation  by  Legumes 
and    Blue-Green    Algae    with    the    Acetylene 
Reduction  Technique, 
W72-06294  5C 


CROSS  CORRELATION 

The  Stochastic  Approach  to  Watershed  Model- 

W72-06452  2A 

CRUSTACEANS 

Observations  of  Freshwater  Ponds  on  Carroll 
Island  and  Gunpowder  Neck,  Maryland,  with 
Emphasis  on  the  Zooplankton, 
W72-05972  5B 

Two  Counting  CeUs  for  the  Enumeration  of 

Zooplankton  Micro-Crustacea, 

W72-05976  5A 

A  Preliminary  Ecological  Study  of  Areas  to  be 
Impounded  in  the  Salt  River  Basin  of  Ken- 
tucky, 
W72-06526  5A 

CRYSTAL  OPTICS 

Chemogenic  Formation  of  Calcium  Carbonate 
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W72-06163 
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FLORIDA  UNIV.,  GAINESVILLE.  DEPT.  OF 
COASTAL  AND  OCEANOGRAPHIC 
ENGINEERING. 

Tidal  Motion  in  Bays, 

W72-06186  2L 

FOOD  AND  DRUG  ADMINISTRATION, 
ROCKVTLLE,  MD.  BUREAU  OF  VETERINARY 
MEDICINE. 

Regulatory  Aspects  of  Recycled  Livestock  and 

Poultry  Wastes. 

W72-06506  5° 

FOOD  AND  DRUG  ADMINISTRATION, 
ROCKVTLLE,  MD.  DIV.  OF  FOOD 
CHEMISTRY  AND  TECaNOLOGY. 

Structure  of  Ethylene  Thiuram  Monosulfide. 
W72-06269  5A 

FOOD  AND  DRUG  ADMINISTRATION, 
WASHINGTON,  D.C.  DIV.  OF  CHEMICAL 
TECHNOLOGY. 

Elution    Solvent   System   for   Florisil   Column 

Cleanup  in  Organochlorine  Pesticide   Residue 

Analyses, 

W72-06270  5° 
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FOOD  AND  DRUG  ADMINISTRATION, 
WASHINGTON,  D.C.  DIV.  OF  CHEMISTRY 
AND  PHYSICS. 

Determination  of  Polychlorodibenzo-P-Dioxins 

and     Related     Compounds     in     Commercial 

Chlorophenols, 

W72-06268  5A 

Infrared  Studies  of  DDT,  Structurally  Related 
Halogenated  Pesticides,  and  Some  Metabolites, 
W72-06272  5A 

FOREST  SERVICE  (USDA),  FORT  COLLINS, 
COLO.  ROCKY  MOUNTAIN  FOREST  AND 
RANGE  EXPERIMENT  STATION. 

A  Model  for  Updating  Streamflow  Forecasts 

Based  on  Areal  Snow  Cover  and  a  Precipitation 

Index, 

W72-05910  2C 


A  Recording  Gage  for  Blowing  Snow, 
W72-06405 
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Sediment  Yields  From  Central  Colorado  Snow 

Zone, 

W72-06408  2J 

A  Process-Oriented  Classification  for  Snow  on 
the  Ground, 

W72-06411  2C 

FOREST  SERVICE  (USDA),  LA  CROSSE,  WIS. 
NORTH  CENTRAL  FOREST  EXPERIMENT 
STATION. 

Anomalies  and   Sampling  Variation  in  Forest 

Soil    Water    Measurement    by    the    Neutron 

Method, 

W72-05896  2G 

FOREST  SERVICE  (USDA),  LARAMIE,  WYO. 
ROCKY  MOUNTAIN  FOREST  AND  RANGE 
EXPERIMENT  STATION. 

Snow  Fences  for  Watershed  Management, 
W72-06410  3B 

FOREST  SERVICE  (USDA),  LOGAN,  UTAH. 
INTERMOUNTAIN  FOREST  AND  RANGE 
EXPERIMENT  STATION. 

Soil  Erosion  by  Overland  Flow  and  Raindrop 

Splash  on  Three  Mountain  Soils, 

W72-064O6  2J 

Contour    Trenching    Effects    on    Streamflow 

From  a  Utah  Watershed, 

W72-06412  4A 

Rainfall  Interception  in  a  Dense  Utah  Aspen 

Clone, 

W72-06413  21 

Construction  and  Operation  of  a  Compact  Fine 

Wire  Psychrometer, 

W72-06414  21 

FOREST  SERVICE  (USDA),  RENO,  NEV. 
INTERMOUNTAIN  FOREST  AND  RANGE 
EXPERIMENT  STATION. 

Soil  Stability  on  High-Elevation  Rangeland  in 

the  Intermountain  Area, 

W72-06407  2J 

FOREST  SERVICE  (USDA),  TEMPE,  ARIZ. 
ROCKY  MOUNTAIN  FOREST  AND  RANGE 
EXPERIMENT  STATION. 

Suppression  of  Channel-Side  Chaparral  Cover 

Increases  Streamflow, 

W72-06416  3B 

GEOLOGICAL  SURVEY,  ALBANY,  N.Y. 

Aerial  Surveillance  of  Water  Quality  in  New 

York  State, 

W72-06460  7B 


GEOLOGICAL  SURVEY,  ANN  ARBOR,  MICH. 

Summary  of  Ground- Water  Hydrological  Data 

in  Michigan  in  1970, 

W72-06488  7C 

GEOLOGICAL  SURVEY,  CARSON  CITY,  NEV. 

Water-Resources    Appraisal    of    the    Granite 
Springs  Valley  Area,  Pershing,  Churchill,  and 
Lyons  Counties,  Nevada, 
W72-05892  4B 

GEOLOGICAL  SURVEY,  DENVER,  COLO. 
WATER  RESOURCES  DIV. 

Evaluation  of  the  Water  Supply  at  Six  Sites  in 

the  Curecanti  Recreation  Area,  Southwestern 

Colorado, 

W72-06468  4B 

GEOLOGICAL  SURVEY,  LINCOLN,  NEBR. 

Use   of   Groundwater   for  Irrigation   in    1970, 
Hamilton  and  York  Counties,  Nebraska, 
W72-05986  4B 

GEOLOGICAL  SURVEY,  LUBBOCK,  TEX. 

Groundwater  Recharge, 

W72-06002  4B 

GEOLOGICAL  SURVEY,  MENLO  PARK, 
CALIF. 

Water  Wells  and  Springs  in  the  Western  Part  of 
the  Upper  Santa  Margarita  River  Watershed, 
Riverside  and  San  Diego  Counties,  California, 
W72-05998  7C 

Water  Temperatures  of  California  Streams,  Tu- 
lare Basin  and  San  Joaquin  Basin  Subregions, 
W72-06467  7C 

Ore  Fluids  in  the  Porphyry  Copper  Deposit  at 

Copper  Canyon,  Nevada, 

W72-06478  2K 

GEOLOGICAL  SURVEY,  MENLO  PARK, 
CALIF.  WATER  RESOURCES  DIV. 

Development  and  Calibration  of  a  Pressure-Dif- 
ference Bedload  Sampler, 

W72-06477  2J 

GEOLOGICAL  SURVEY  OF  ISRAEL, 
JERUSALEM.  MARINE  GEOLOGY  DIV. 

Anomalies  of  Ca  (2+)  and  S04  (2-)  in  the  Bar- 

dawil  Lagoon,  Northern  Sinai, 

W72-06434  2K 

GEOLOGICAL  SURVEY,  SACRAMENTO, 
CALIF. 

Land  Subsidence  in  the  Western  States  Due  to 

Groundwater  Overdraft, 

W72-06003  2F 

GEOLOGICAL  SURVEY,  TACOMA,  WASH. 
WATER  RESOURCES  DIV. 

Radio-Telemetry  Network  Used  by  the  U.  S. 
Geological   Survey   for   Reporting   Hydrologic 
Data  in  Western  Washington, 
W72-05915  2C 

GEOLOGICAL  SURVEY,  WASHINGTON,  D.C. 

Water  Problems  and  Developments  of  the  Past, 
W72-06004  4A 

Interpretation  of  Wetlands  Imagery  Based  on 
Spectral       Reflectance       Characteristics       of 
Selected  Plant  Species, 
W72-06463  7B 

Combined  Ice  and  Water  Balances  of  Gulkana 
and   Wolverine   Glaciers,    Alaska,    and    South 
Cascade  Glacier,  Washington,   1965  and  1966 
Hydrologic  Years, 
W72-06466  2C 


Effects  of  Grazing  on  the  Hydrology  and  Biolo- 
gy   of   the   Badger   Wash    Basin   in    Western 
Colorado,  1953-66, 
W72-06470  4C 

GEORGE  WASHINGTON  NATIONAL  FOREST, 
HARRISONBURG,  VA. 

Simulation  of  Daily   Snow  Water  Equivalent 

and  Melt, 

W72-05909  2C 

GEORGIA  INST.  OF  TECH.,  ATLANTA. 

The    Movement   of   Radioactive    Sodium   and 
Ruthenium  through  a  Simulated  Aquifer, 
W72-06571  2F 

GEORGIA  UNTV.,  ATHENS.  INST.  OF 
ECOLOGY. 

Savannah  River  Ecology  Laboratory.  Annual 

Report,  1971. 

W72-06357  5C 

GERVASE  INSTRUMENTS  LTD.  (ENGLAND). 

Differential  Pressure  Flowmeter  With  Linear 

Response, 

W72-06404  7B 

GIDROKHIMICHESKII  INSTITUT, 

NOVOCHERKASSK  (USSR). 

Chemical  Composition  of  Atmospheric 
Precipitation  and  Surface  Waters.  Methods  of 
Chemical  Analysis  of  Natural  Waters  (K- 
himicheskiy  sostav  atmosfernykh  osadkov  i 
poverkhnostnykh  vod.  Metody  khimicheskogo 
analiza  prirodnykh  vod). 
W72-06146  2K 

Investigation  of  the  Interrelationship  of 
Mineralization,  Ionic  Composition  and  Water 
Regime  of  Rivers  Under  Excessively  Wet  Con- 
ditions (Issledovaniye  vzaimosvyazi  mezhdu 
mineralizatsiyey,  ionnym  sostavom  i  vodnym 
rezhimom  rek  v  uslo  viyakh  izbytochnogo 
uvlazhneniya), 
W72-06149  2K 

Chemogenic  Formation  of  Calcium  Carbonate 
in  Water  of  the  Otkaznenskoye  Reservoir- 1969 
(O  khemogennom  obrazovanii  karbonata  kal't- 
siya  v  vode  Otkaznenskogo  vodokhranilishcha 
(1969  g.)), 
W72-06150  2H 

Trace-Element  Balance  in  the  Otkaznenskoye 
Reservoir  (Balans  mikroelementov  v  Otkaznen- 
skom  vodokhranilishche), 
W72-06552  2H 

Preservation  of  Water  Samples  Containing  Sul- 
fur Compounds  (Konservirovaniye  prob  vody, 
soderzhashchikh  soyedineniya  sery), 
W72-06554  2K 

Influence  of  Soil  Cover  on  Content  of  Organic 
and  Biogenous  Substances  in  Natural  Waters 
(O  vliyanii  pochvennogo  pokrova  na  soderz- 
haniye  organicheskikh  i  biogennykh  veshchestv 
v  prirodnykh  vodakh), 
W72-06555  2H 

Complex  Compounds  of  Heavy  Metals  with 
Amino  Acids  in  Natural  Waters  (Komplek- 
snyye  soyedineniya  tyazhelykh  metallov  s 
aminokislotami,  vstrechayushchimisya  v 
prirodnykh  vodakh), 
W72-06558  5A 

Photochemical  Method  of  Determining  Organic 
Carbon  (Fotokhimicheskiy  metod  opredeleniya 
organicheskogo  ugleroda), 
W72-06559  5A 
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68  (Ukazatel'  statey,  pomeshchennykh  v 
'Gidrokhimicheskikh  materialakh,'  toma  31-45 
(1961-1968  gg.)). 
W72-06560  2K 

GULF  GENERAL  ATOMIC  ESC,  SAN  DIEGO, 
CALIF. 

Peaceful  Nuclear  Explosions, 

W72-06351  8H 

HAHNEMANN  MEDICAL  COLL.  AND 
HOSPITAL,  PHILADELPHIA,  PA.  DEPT.  OF 
COMMUNITY  MEDICINE. 

Schistosome  Cercariae  Removal  by  Sand  Fil- 
tration, 
W72-06199  5F 

HANFORD  ENGINEERING  DEVELOPMENT 
LAB.,  RICHLAND,  WASH. 

Source  Map  Development  for  Use  in  Predicting 
Radiological  Effects  of  Nuclear  Facility  Opera- 
tions, 
W72-06332  5C 

Hermes  -  A  Digital  Computer  Code  for  Esti- 
mating Regional  Radiological  Effects  from  the 
Nuclear  Power  Industry, 
W72-06338  5C 

HARSHBARGER  AND  ASSOCIATES,  TUCSON, 
ARIZ. 

Nitrate    in    Ground    Water    of    the    Fresno- 
CLOVIS  Metropolitan  Area,  California, 
W72-06015  5B 

HARVARD  MEDICAL  SCHOOL,  BOSTON, 
MASS. 

Coupling  Phenomena  in  Synthetic  Membranes, 
W72-06563  3A 

HARVARD  UNIV.,  CAMBRIDGE,  MASS. 

On  Liquefaction  Phenomena,  by  Professor  A. 

Casagrande:  Report  of  Lecture, 

W72-06398  8D 

HARVARD  UNIV.,  CAMBRIDGE,  MASS.  LAB. 
OF  APPLIED  MICROBIOLOGY. 

The    Role    of    Benthic    Plants   in   a    Fertilized 

Estuary, 

W72-06046  5C 

HARZA  ENGINEERING  CO.,  CHICAGO.  ILL. 

Computerized  Cost  Estimates  as  an  Aid  to  Tun- 
nel Route  Planning, 
W72-06390  6B 


HYDRONAUTICS,  INC.,  LAUREL,  MD. 

The   Determination   of   the   Intrinsic   Charac- 
teristics of  Reverse  Osmosis, 
W72-06383  3A 

IDAHO  COOPERATIVE  FISHERY  UNIT, 
MOSCOW. 

Trout  and  Salmon  Movements  in  Two  Idaho 
Streams    as   Related   to   Temperature,    Food, 
Stream  Flow,  Cover  and  Population  Density, 
W72-06106  81 

IDAHO  UNIV.,  MOSCOW.  DEPT.  OF 
AGRICULTURAL  ENGINEERING. 

Comparison  of  Runoff  from  a  Catchment  Snow 
Pillow  and  a  Small  Forrested  Watershed, 
W72-05913  2C 

ILLINOIS  STATE  WATER  SURVEY,  PEORIA. 
WATER  QUALITY  SECTION. 

Air-Water  Temperature  Relationship  in  Illinois 

River, 

W72-06009  2E 

ILLINOIS  STATE  WATER  SURVEY,  URBANA. 

Groundwater  Availability  in  Piatt  County, 
W72-05891  4B 

Selected  Methods  of  Aquifer  Test  Analysis, 
W72-05999  4B 

ILLINOIS  UNTV.,  URBANA.  DEPT.  OF 
AGRICULTURAL  ENGINEERING. 

Swine  Waste  Management, 

W72-06504  5G 

ILLINOIS  UNIV.,  URBANA.  DEPT.  OF 
AGRONOMY. 

Growth  of  Perennial  Ryegrass  (Lolium  perenne 
L.)  in  Relation  to  Water,  Nitrogen,  and  Light 
Intensity:   II.  Effects  on  Dry  Weight  Produc- 
tion, Transpiration  and  Nitrogen  Uptake, 
W72-06140  3F 

Influence  of  Soil  Moisture  Tension  on  Nitrate 

Accumulation  in  Soils, 

W72-06570  5B 

ILLINOIS  UNTV.,  URBANA.  DEPT.  OF  ANIMAL 
SCHCNCE;  AND  ILLINOIS  UNTV.,  URBANA. 
DEPT.  OF  AGRICULTURAL  ENGINEERING. 

Oxidation  Ditch  in  a  Confinement  Beef  Build- 


HAWAII  UNIV.,  HONOLULU. 

Honolulu  Reef  Runway  Dike, 
W72-06157 
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HAWAII  UNIV.,  HONOLULU.  DEPT.  OF 
BOTANY. 

Improvement  and  Application  of  Benthic  Algal 
Isotope  Productivity  Measuring  Methods, 
W72-06283  5C 

HAWAU  UNIV.,  HONOLULU.  DEPT.  OF 
OCEANOGRAPHY;  AND  HAW  AH  INST.  OF 
GEOPHYSICS,  HONOLULU. 

Carbonate  Production  by  Coral  Reefs, 
W72-06483  2J 

HOUSTON  RESEARCH  INST.,  INC.,  TEX. 

Experimental  and  Analytical  studies  of  Heat 

Transfer  in  a  Falling  Film  System, 

W72-06381  3A 

HYDEL  YAMUNA,  DEHRA  DUN  (INDIA). 

Modern  Trends  in  Francis  Turbines, 
W72-06403  8C 
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ILLINOIS  UNTV.,  URBANA.  DEPT.  OF  CmL 
ENGINEERING. 

Removal  of  Viruses  from  Water  by  Chemical 

Coagulation  and  Flocculation, 

W72-06537  5F 

ILLINOIS  UNTV.,  URBANA.  DEPT.  OF 
METALLURGY  AND  MINING  ENGINEERING. 

Stability  Conditions  for  Fingering  Processes  in 

Porous  Media, 

W72-05994  2F 

ILLINOIS  UNIV.,  URBANA.  WATER 
RESOURCES  CENTER. 

The  Role  of  Sediments  in  Eutrophication  -  A 

Preliminary  Study, 

W72-06286  5C 

IMPERIAL  CHEMICAL  INDUSTTUES  LTD., 
BTLLTNGHAM  (ENGLAND).  AGRICULTURAL 
DTV. 

Laboratory-Scale  Trickling  Filter  Production  of 
Mixed   Cultures   of   Micro-organisms    for   Ef- 
fluent Treatment  Studies  or  BOD  Tests. 
W72-06254  5D 


IMPERIAL  CHEMICAL  INDUSTTUES  LTD., 
MANCHESTER  (ENGLAND).  ORGANICS  DIV. 

An  Automatic  pH  Stat  for  Use  With  Laborato- 
ry pH  Meters, 
W72-06252  7B 

IMPERIAL  CHEMICAL  INDUSTRIES  LTD., 
WILTON  (ENGLAND).  NYLON  WORKS. 

Simple  Slope  Compensation  Control  for  Use 

With  the  E.I.L.  23A  pH  Meter, 

W72-06251  7B 

IMPERIAL  COLL.  OF  SCIENCE  AND 
TECHNOLOGY,  LONDON  (ENGLAND).  DEPT. 
OF  CHEMISTRY. 

Atomic  Absorption  and  Fluorescence  Spec- 
troscopy with  a  Carbon  Filament  Atom  Reser- 
voir. Part  VI.  A  Study  of  Some  Matrix  Effects, 
W72-05963  5A 

Atomic    Absorption    and    Fluorescence    Spec- 
troscopy with  a  Carbon  Filament  Atom  Reser- 
voir.   Part    VII.    Atomic    Absorption    Under 
Limited  Field  Viewing  Conditions, 
W72-05964  5A 

Analytical  Evaluation  of  a  Cyanide-Ion  Selec- 
tive Membrane  Electrode  Under  Flow-Stream 
Conditions, 
W72-05967  5A 

IMPERIAL  OIL  ENTERPRISES  LTD.,  SARNIA 
(ONTARIO). 

The  Characterization  of  Lube  Oils  and  Fuel 

Oils  by  DSC  Analysis, 

W72-06280  5A 

INDIAN  INST.  OF  SCIENCE,  BANGALORE. 
DEPT.  OF  CTVIL  AND  HYDRAULIC 
ENGINEERING. 

Stepped    Weir    on    an    Anisotropic    Drained 
Stratum  of  Finite  Depth, 

W72-06007  4A 

INGENIORS  VETENSKAPA,  AKADEMIEN, 
STOCKHOLM  (SWEDEN). 

Bergmekaniskt  Diskussionsmote  (Rock 

Mechanics  Conference). 

W72-06567  8E 

INSTITUT  EKSPERIMENTALNOI I 
KLINICHESKOI  ONKOLOGH,  MOSCOW 

(USSR). 

Stability  of  Carcinogenic  Substances  in  Water 
and  the  Efficacy  of  Methods  of  Decontamina- 
tion (In  Russian), 
W72-06312  5F 

INSTITUT  ZA  NUKLEARNE  NAUKE  BORIS 
KILDRIC,  BELGRADE  (YUGOSLAVIA). 

The     Investigation    of    Radioactivity    in    the 
Danube,  (Die  Untersuchung  Der  Radioaktivital 
Der  Donau), 
W72-05956  5B 

INSTITUTE  TNO  OF  APPLDZD  PHYSICS, 
DELFT  (NETHERLANDS). 

The  Measurement  of  Tidal  Water  Transport  ir 

Channels, 

W72-06167  2L 

INTERDEPARTMENTAL  COMMITTEE  FOR 
ATMOSPHERIC  SCIENCES,  WASHINGTON, 
D.C. 

A  National  Program  for  Accelerating  Progress 

in  Weather  Modification. 

W72-06475  3I 

INTERNATIONAL  ATOMIC  ENERGY 
AGENCY,  VIENNA  (AUSTRIA).  DTV.  OF 
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HEALTH,  SAFETY  AND  WASTE 
MANAGEMENT. 
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Radioactive  Waste  into  the  Sea. 

W72-06315  5B 

Rapid  Methods  for  Measurement  of  Radioac- 
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W72-06353  5A 

INTERNATIONAL  COMMISSION  ON 
RADIATION  UNITS  AND  MEASUREMENTS, 
WASHINGTON,  D.C. 

Radiation   Protection   Instrumentation  and   Its 

Application. 

W72-06314  5  A 

INTERUNIVERSITATR  REACTOR  INSTTTUUT, 
DELFT  (NETHERLANDS). 

Cobalt  and  Tantalum  Tracers  Measured  by  Ac- 
tivation Analysis  in  Sediment  Transport  Stu- 
dies, 
W72-06275  2J 

IOWA  STATE  UNIV.,  AMES. 

Leaching    of    a    Surface    Layer    of    Sodium 

Chloride    into    Tile    Drains    in    a    Sand-Tank 

Model, 

W72-05901  2G 

IOWA  STATE  UNIV.,  AMES.  DEPT.  OF 
CHEMICAL  ENGINEERING. 

A  Study  of  Foam, 

W72-05882  5D 

IOWA  STATE  UNIV.,  AMES.  ENGINEERING 
RESEARCH  INST. 

Preimpoundment  Water  Quality  Study-Saylor- 
ville  Reservoir,  Des  Moines  River,  Iowa, 
W72-05886  5G 

IOWA  UNIV.,  IOWA  CITY.  DEPT.  OF 
MECHANICS  AND  HYDRAULICS. 

Evolution  of  Sand  Wave  Spectra, 

W72-05885  2J 

IRKUTSKII  GOSUDARSTVENNYI 

UNIVERSTET  (USSR). 
Photocolorimetric  Determination  of  Calcium  in 
Natural       Waters       (Fotokolorimetricheskoye 
opredeleniye  kal'tsiya  v  prirodnykh  vodakh), 
W72-06553  2K 

ISRAEL  ATOMIC  ENERGY  COMMISSION, 
YAVNE.  SOREQ  NUCLEAR  RESEARCH 
CENTRE. 

Geochemical  Studies  on  the  Feshcha  Springs, 

Dead  Sea  Basin, 

W72-05993  2K 

JET  PROPULSION  LAB.,  PASADENA,  CALIF. 

Computer    Techniques    for    Identifying    Low 

Resolution  Mass  Spectra, 

W72-05975  2K 

JOHNS  HOPKINS  UNIV.,  BALTIMORE,  MD. 
DEPT.  OF  ENVIRONMENTAL  HEALTH. 

Our  Nation's  Water:  Its  Pollution  Control  and 

Management, 

W72-05933  5G 

KANSAS  UNIV.,  LAWRENCE.  DEPT.  OF 
PHYSICS  AND  CHEMISTRY. 

Proton  Activation  Analysis  for  Trace  Elements, 
W72-06276  5A 

KANSAS  WATER  RESOURCES  RESEARCH 

INST.,  MANHATTAN. 
Partition  Coefficients  for  Fe,  Mn,  Pb,  Ni,  Zn, 
Cu  Between  River  Water  and  Suspended  Load, 


and  Mineralogical  Composition  of  Suspended 
Load  of  Selected  Kansas  River  Systems, 
W72-06285  2K 

Experimental   Optimization   of    Step   Aeration 

Waste  Treatment  Systems, 

W72-06289  5D 

KAZAKHSKU  PEDAGOGICHESKH  rNSTTTUT, 

ALMA-ATA  (USSR). 

Genesis  of  Lake  Basins  in  the  Ishim  River  Re- 
gion (Genezis  ozemykh  kotlovin  Priishim'ya), 
W72-06142  2H 

KENTUCKY  UNIV.,  LEXINGTON.  DEPT.  OF 
AGRICULTURAL  ENGINEERING. 

A  Water  Yield  Model  for  Small  Watersheds, 
W72-06284  2A 

KENTUCKY  WATER  RESOURCES  INST., 
LEXINGTON. 

A  Preliminary  Ecological  Study  of  Areas  to  be 
Impounded   in   the   Salt   River  Basin  of  Ken- 
tucky, 
W72-06526  5A 

KTMBERLY-CLARK  OF  CANADA  LTD., 
TORONTO  (ONTARIO). 

Pollution  Abatement:   No  Overnight  Solutions 

in  Eastern  Canada, 

W72-06035  5G 

KINKI  UNTV.,  (JAPAN). 

Uptake  and  Loss  of  Radioactive  Ruthenium  by 
Freshwater  Organisms,  (In  Japanese), 
W72-06352  5C 

KTROVSKD  SELSKOKHOZYAISTVENNYI 

INSTITUT  (USSR). 

Assimilation  by  Higher  Plants  of  Atmospheric 
Nitrogen  Fixed  by  Blue-Green  Algae, 
W72-06264  5C 

KYOTO  UNIV.  (JAPAN).  DEPT.  OF  CHEMICAL 
ENGINEERING. 

Fermentation     of     Spent     Sulfite     Liquor     to 
Produce    Acetic    Acid,    Propionic    Acid,    and 
Vitamin  B 12, 
W72-06027  5D 

KYOTO  UNTV.  (JAPAN).  DISASTER 
PREVENTION  RESEARCH  INST. 

Model  Study  of  Transformation  of  Tsunamis  in 

Urado  Bay, 

W72-06178  8B 

LABORATORIO  NACIONAL  DE  ENGENHARIA 
CIVIL,  LISBON  (PORTUGAL). 

Natural  Flushing  Ability  in  Tidal  Inlets, 
W72-06164  2L 

LAKE  SURVEY  CENTER,  DETROIT,  MICH. 

Great  Lakes  Water  Levels -1960-1970. 

W72-06428  7C 

LARDERELLO  CO.,  PISA  (ITALY). 

Carbon  Isotopic  Composition  of  Carbon  Diox- 
ide and  Methane  from  Steam  Jets  of  Tuscany, 
W72-05880  2K 

Geology  of  Larderello  Region  (Tuscany):  Con- 
tribution   to    the    Study    of    the    Geothermal 
Basins, 
W72-05881  2F 

LENINGRADSKII  INSTITUT  INZHENEROV 
VODNOGO  TRANSPORTA,  MOSCOW  (USSR). 
WAVE  LAB. 

Pressure  of  Waves  Against  Vertical  Walls, 
W72-06151  8B 


LIVERPOOL  UNIV.  (ENGLAND).  DEPT.  OF 
CIVIL  ENGINEERING. 

Density  Currents  and  Turbulent  Diffusion  in 

Locks, 

W72-06172  8B 

LOS  ANGELES  COUNTY  FLOOD  CONTROL 
DISTRICT,  CALIF. 

Saltwater  Intrusion  into  Aquifers , 

W72-06001  4B 

LOS  ANGELES  COUNTY  FLOOD  CONTROL 
DISTRICT,  CALD7.  MANAGEMENT  SYSTEMS 
DIV. 

Flood  Control  Developed  and  Operated  with 

Simulation, 

W72-06308  3D 

LOS  ANGELES  COUNTY  SANITATION 
DISTRICT,  CALIF. 

Discussion  of  "The  Reclamation  of  Sewage  Ef- 
fluents for  Domestic  Use', 
W72-06019  5D 

LOUISIANA  STATE  UNTV.,  BATON  ROUGE. 
COASTAL  STUDIES  INST. 

Deterioration  and  Restoration  of  Coastal  Wet- 
lands, 
W72-06161  2L 

Turbulence    in    Hurricane-Generated    Coastal 

Currents, 

W72-06177  2E 

LOUISIANA  STATE  UNIV.,  BATON  ROUGE. 
DEPT.  OF  CrVTL  ENGINEERING. 

Flushing  Pattern  of  Non-Reactive  Effluents, 
W72-06166  5B 

LOUISIANA  STATE  UNIV.,  BATON  ROUGE. 
LAW  SCHOOL. 

The   Public   Use   of   the   Banks   of   Navigable 

Rivers  in  Louisiana, 

W72-06059  6E 

LOUVAIN  UNIV.  (BELGIUM). 

Hydration  of  Cations  Adsorbed  on  a  Clay  Sur- 
face from  the  Effect  of  Water  Activity  on  Ion 
Exchange  Selectivity, 
W72-05900  2G 

LOYOLA  UNIV.,  LOS  ANGELES,  CALIF. 
DEPT.  OF  CIVIL  ENGINEERING. 

Nitrification  with  the  Submerged  Filter, 
W72-06048  5D 

MAINE  UNTV.,  ORONO.  DEPT.  OF  CIVIL 
ENGINEERING. 

Virus  Removal  by  Coagulation  with  Polyelec- 

trolytes, 

W72-06529  5F 

MALCOLM  PIRNIE,  INC.,  PARAMUS,  N.J. 

Experience  With  Higher  Filtration  Rates, 
W72-06200  5F 

MANCHESTER  UNIV.  (ENGLAND).  DEPT.  OF 
CIVIL  ENGINEERING. 

Suspended  Load  Calculations  in  a  Tidal  Estua- 
ry, 
W72-06170  2L 

MARINE  MINERALS  TECHNOLOGY  CENTER, 
TIBURON,  CALIF. 

Marine  Sand  and  Gravel  Mining  Industry  of  the 

United  Kingdom, 

W72-06426  4A 

MARQUARDT  CORP.,  VAN  NUYS,  CALIF. 

Demineralization  of  Saline  Water  by  Environ- 
mentally Modulated  Adsorption, 
W72-06370  3A 


OR-9 


ORGANIZATIONAL  INDEX 
MARTIN  LUTHER-UNIVERSITAET,  HALLE-WITTENBERG  (EAST 


MARTIN  LUTHER-UNIVERSITAET, 
HALLE-WITTENBERG  (EAST  GERMANY). 
HYGIENE  INSTITUT. 

Experimental  Studies  on  Paper  and  Thin-Layer 
Chromatographic  Separation  and  Identification 
of  Chlorphenols  in  Waters,  (In  German), 
W72-06538  5A 

MARYLAND  UNIV.,  COLLEGE  PARK.  DEPT. 
OF  AGRONOMY. 

Contributions  of  Clay  and  Organic  Matter  to 

the    Cation    Exchange    Capacity   of   Maryland 

Soils, 

W72-05897  2G 

MASON-RUST,  LEXINGTON,  KY. 

Second  Annual  Report  Saline  Water  Demon- 
stration Plant  No.  3,  Webster,  South  Dakota, 
W72-06367  3A 

MASON-RUST,  LOUISVILLE,  KY. 

Fourth  Annual  Report  Brackish  Water  Conver- 
sion   Demonstration    Plant,    Webster,     South 
Dakota, 
W72-06366  3A 

MASSACHUSETTS  INST.  OF  TECH., 
CAMBRIDGE. 

Experimental      Study      of      the      Effects      of 

Hydrodynamics    and    Membrane    Fouling    in 

Electrodialysis, 

W72-05923  3A 

MASSACHUSETTS  INST.  OF  TECH., 
CAMBRIDGE.  DEPT.  OF  CHEMICAL 
ENGINEERING. 

Melter-Condenser  Operation:  Theory  and  Ex- 
periment, 
W72-05920  3A 

MASSACHUSETTS  INST.  OF  TECH., 
CAMBRIDGE.  DEPT.  OF  CIVIL 
ENGINEERING. 

Oil  Booms  in  Tidal  Currents, 

W72-06160  5G 

MASSACHUSETTS  UNIV.,  AMHERST.  DEPT. 
OF  FORESTRY  AND  WILDLIFE 
MANAGEMENT. 

Progress  Toward  a  Decision-Making  Model  for 
Public  Management  of  Fresh- Water  Wetlands, 
W72-06309  4A 

MASSACHUSETTS  UNIV.,  BOSTON. 

Environmental    Quality    as    Government    Lar- 


MIAM1  UNIV.,  FLA.  LAW  SCHOOL. 

Inventory  of  Florida  Environmental  Law, 
W72-06065 
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gess, 
W72-06120 


5G 


MCCLELLAND  ENGINEERS,  INC,  HOUSTON, 
TEX;  SKIDMORE,  OWINGS  AND  MERRILL, 
CHICAGO,  ILL. 

Performance  of  Deep  Mat  Foundation  of  52- 
Story  One  Shell  Plaza  Building, 
W72-06392  8D 

MCGILL  UNIV.  MONTREAL  (QUEBEC). 

Infrared  Photos  for  Drainage  Analysis, 
W72-06402  7B 

METEOROLOGICAL  SERVICE  OF  CANADA, 
TORONTO  (ONTARIO). 

Variation  of  Snow  Resources  with  Climate  and 

Vegetation  in  Canada, 

W72-05911  2C 

METROPOLITAN  WATER  BOARD,  LONDON 
(ENGLAND). 

Formal    Discussion   of,    "The    Reclamation   of 
Sewage  Effluent  for  Domestic  Use, 
W72-06017  5D 


MIAMI  UNIV.,  OXFORD,  OHIO.  DEPT.  OF 
ZOOLOGY. 

Effects  of  Swimming  Activity  and  Food  Intake 
on  the  Respiration  of  Young-of-the-Year  White 
Bass,  Morone  Chrysops, 
W72-06133  81 

MICHIGAN  DEPT.  OF  PUBLIC  HEALTH, 
LANSING.  DIV.  OF  ENGINEERING. 

Impact  of  Wastewater  Discharges  on  Surface 

Water  Sources, 

W72-05988  5G 

MICHIGAN  STATE  UNIV.,  EAST  LANSING. 
DEPT.  OF  FISHERJES  AND  WILDLIFE. 

A  Measurement  of  Low  Level  Cesium  Isotope 
Concentration  in  a  Fresh  Water  Lake, 
W72-06273  5B 

MICHIGAN  STATE  UNIV.,  EAST  LANSING. 
DEPT.  OF  RESOURCE  DEVELOPMENT. 

Public  Rights  in  Navigable  State  Waters-Some 

Statutory  Approaches, 

W72-06093  6E 

MICHIGAN  UNIV.,  ANN  ARBOR.  DEPT.  OF 
ZOOLOGY. 

Energy  Flow  and  Secondary  Production  of  the 
Amphipods    Hyalella    Azteca    and   Crangonyx 
Richmondensis  Occidentalis  in   Marion   Lake, 
British  Columbia, 
W72-06014  2H 

MICHIGAN  UNIV.,  ANN  ARBOR.  GREAT 
LAKES  RESEARCH  DIV. 

Eutrophication,  Silica  Depletion,  and  Predicted 
Changes  in  Algal  Quality  in  Lake  Michigan, 
W72-06257  5C 

MICHIGAN  UNIV.,  ANN  ARBOR.  SCHOOL  OF 
PUBLIC  HEALTH;  AND  MICHIGAN  UNIV., 
ANN  ARBOR.  DEPT.  OF  ENVIRONMENTAL 
HEALTH. 

A  Versatile  Outdoor  Channel  for  Water  Pollu- 
tion Investigations, 
W72-06032  5B 

MINISTERSTVO  ZDRAVOOKHRANENIYA 
SSSR,  MOSCOW. 

Basic  Results  of  the  Work  on  Development  of 
the  Radiation  Safety  System  in  the  USSR, 
W72-06323  5C 

MINISTERSTVO  ZDRAVOOKHRANENIYA 
SSSR,  MOSCOW.  CENTRAL  RESEARCH  INST. 
OF  EPIDEMIOLOGY. 

Causes  of  Water-Borne  Outbreaks  of  Dysen- 
tery, (In  Russian), 
W72-06139  5B 

MINISTRY  OF  AGRICULTURE,  CAIRO 
(EGYPT).  SOrLS  DEPT. 

Effect  of  Saline  Irrigation  Waters  on  Soil 
Chemical  Characteristics  and  Soil  Permeability, 
W72-06569  3C 

Examination  of  Patches  of  Slick  Spots  in  Sakha 

Agricultural  Experiment  Station, 

W72-06572  3F 

MINISTRY  OF  AGRICULTURE,  FISHERIES 
AND  FOOD,  LOWESTOFT  (ENGLAND). 
FISHERIES  RADIOBIOLOGICAL  LAB. 

U.K.  Experience  of  Radioactive  Waste  Release 
to    the     Environment    and    Expected    Waste 
Management  in  Fuel  Cycles  in  the  1980s, 
W72-06339  5B 


MINISTRY  OF  AGRICULTURE,  GIZA 
(EGYPT). 

Soil-Water    Tension    and    the    Movement    of 

Rhizobia, 

W72-06541  2G 

MINISTRY  OF  CONSTRUCTION,  TOKYO 

(JAPAN). 

Discussion  of  the  Reclamation  of  Sewage  Ef- 
fluents for  Domestic  Use, 
W72-06018  5D 

MINISTRY  OF  TRANSPORT,  YOKOSUKA 
(JAPAN).  PORT  AND  HARBOUR  RESEARCH 
INST. 

Head  Loss  at  Tsunami-Breakwater  Opening, 
W72-06180  8B 

MINNESOTA  DEPT.  OF  AGRICULTURE,  ST. 
PAUL. 

The     Minnesota     Scene     Livestock     Feedlot, 
Waste  Control,  Progress  -  Problems, 
W72-06496  5G 

MINNESOTA  UNTV.,  MINNEAPOLIS.  DEPT.  OF 
GEOLOGY  AND  GEOPHYSICS. 

Sediments  and  Growth  Pattern  of  Navy  Deep- 
Sea  Fan,  San  Clemente  Basin,  California  Bor- 
derland, 
W72-O6450  2J 

MINNESOTA  UNIV.,  MINNEAPOLIS.  SCHOOL 
OF  FORESTRY. 

Effects  of  Snow  Removal,  Litter  Removal  and 
Soil  Compaction  on  Soil  Freezing  and  Thawing 
in  a  Minnesota  Oak  Stand, 
W72-05895  2C 

MINNESOTA  UNIV.,  ST.  PAUL.  DEPT.  OF 
AGRICULTURAL  ENGINEERING. 

Chemical    Oxygen    Demand    of    Gaseous    Air 

Contaminants, 

W72-06547  5A 

MINNESOTA  UNIV.,  ST.  PAUL.  SCHOOL  OF 
FORESTRY. 

Osmotic   Water   Stress:    Mesophyll   Saturation 
Deficit  and  Transpiration  Rates  of  Tamarisk, 
W72-06542  2D 

MISSOURI  UNIV.,  COLUMBIA.  DEPT.  OF 
CHEMICAL  ENGINEERING. 

The  Effect  of  Algal  Concentration,  Luminous 
Intensity,  Temperature,  and  Diurnal  Cycle  or 
Periodicity  Upon  Growth  of  Mixed  Algal  Cul- 
tures from  Waste  Stabilization  Lagoons  as 
Determined  on  the  Warburg  Apparatus, 
W72-06022  5D 

MISSOURI  UNTV.,  COLUMBIA.  GRADUATE 
SCHOOL. 

Distribution  and  Chemistry  of  Phosphorus  in  a 
Mexico  Soil  After  82  Years  of  Phosphorus  Fer- 
tilization, 
W72-06451  5B 

MONSANTO  RESEARCH  CORP.,  DAYTON, 

OHIO.  DAYTON  LAB. 

Environmental    Air    Analysis    for    Ultratrace 
Concentrations    of    Beryllium    by    Gas    Chro- 
matography, 
W72-06258  5A 

MONTANA  STATE  UNIV.,  BOZEMAN.  DEPT. 
OF  BOTANY  AND  MICROBIOLOGY. 

Effects  of  Multiple  Use  on  Water  Quality  of 
High-Mountain  Watersheds:  Bacteriological  In- 
vestigations of  Mountain  Streams, 
W72-05958  5C 
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NEVADA  OPERATIONS  OFFICE  (AEC),  LAS  VEGAS. 


MONTANA  STATE  UNTV.,  BOZEMAN.  DEPT. 
DF  ECONOMICS  AND  AGRICULTURAL 
ECONOMICS. 

Irrigation  Planning,  3.  The  Best  Size  of  Irriga- 
tion Area  for  a  Reservoir, 
W72-06306  3F 

tfONTGOMERY  RESEARCH  INC., 
•ASADENA,  CAUF. 

Coagulation      Testing:      A      Comparison      of 

Techniques  -  Part  I, 

W72-06539  5F 

iOSCOW  STATE  UNTV.  (USSR). 
Interpretation  of  Data  on  Content  of  Certain 
Trace  Elements  in  Lake  Waters  for  Prospecting 
in  Southeastern  Transbaikal  (Ob  interpretatsii 
dannykh  po  soderzhaniyu  nekotorykh 
mikroelementov  v  ozernykh  vodakh  v  pois- 
kovykh  tselyakh  (na  p  rimere  yugovostochnogo 
Zabaykal'ya)), 
W72-06551  2H 

IOSCOW  STATE  UNIV.  (USSR).  CHAIR  OF 
EOMORPHOLOGY. 

Distribution  of  Karst  Forms  in  Connection  with 
Geomorphology  of  the  Southern  Part  of  the 
Pinar  Del  Rio  Province  of  Cuba  (Ras- 
predeleniye  karstovykh  form  v  svyazi  s 
osobennostyami  morfostruktumogo  plana  terri- 
torii  (na  primere  Kuby  ,  yug  provintsii  Pinar- 
del-Rio)), 
W72-06144  2F 

Principal  Factors  in  Rejuvenation  of  River  Val- 
ley Systems  in  Mountain  Regions  as  Illustrated 
by  Upper  Basin  Reaches  of  the  Kolyma  and  In- 
digirka  Rivers  (Osnovnyye  faktory  perestroyki 
sistemy  rechnykh  dolin  gornykh  rayonov  (na 
primere  basseynov  verkhoviy  rek  Kolymy  i  In- 
digirki)), 
W72-06145  2J 

IOSCOW  STATE  UNIV.  (USSR).  CHAIR  OF 
YDROLOGY. 

Effect  of  Drainage  Area  on  Maximum  River 

Runoff     Variability     (O     vliyanii     ploshchadi 

vodosbora  na  variatsiyu  maksimal'nogo  stoka 

rek), 

W72-06141  2E 

IOSCOW  STATE  UNIV.  (USSR).  DEPT.  OF 
3IL  BIOLOGY. 

Hydrocarbon  Assimilation  by  Ray  Fungi, 
W72-05949  5C 

IOSCOW  STATE  UNIV.  (USSR).  KAFEDRA 
EOGRAFH  POCHV  I  GEOKHIMH 
ANDSHAFTOV. 

Distribution  of  Fluorine  in  Waters  of  Steppe 

Landscapes  of  Kazakhstan  in  Connection  with 

Endemic        Fluorosis        (Osobennosti        ras- 

predeleniya  flora  v  vodakh  stepnykh  landshaf- 

tov   Kazakhstana   v   svyazi   s  endemicheskim 

flyuorozom), 

W72-06143  5B 

OSS  LANDING  MARINE  LABS.,  CALIF. 

Environmental  Studies  of  Monterey  Bay  and 
the  Central  California  Coastal  Zone. 
W72-06464  2L 

ATAL  UNIV.,  DURBAN  (SOUTH  AFRICA). 

Spectral  Response  of  Harbor  Resonator  Con- 
figurations, 
W72-06184  8B 

ATIONAL  ACADEMY  OF 
-IENCES-NATIONAL  RESEARCH  COUNCIL, 


WASHINGTON,  D.C.  MARITIME  RESEARCH 
INFORMATION  SERVICE. 

Treatment    and    disposal    of    vessel    sanitary 
wastes:  A  Synthesis  of  Current  Information. 
W72-06519  5D 

NATIONAL  AERONAUTICS  AND  SPACE 
ADMINISTRATION,  HOUSTON,  TEX. 
MANNED  SPACECRAFT  CENTER. 

Reconstruction     Errors     in     Digital-to-Analog 

Conversion, 

W72-06279  7C 

NATIONAL  AERONAUTICS  AND  SPACE 
ADMINISTRATION,  LANGLEY  STATION,  VA. 
LANGLEY  RESEARCH  CENTER. 

Water  Current  Meter  for  Mean  Flow  Measure- 
ments, 
W72-06168  7B 

NATIONAL  ASSOCIATION  OF  STATE 
DEPARTMENTS  OF  AGRICULTURE, 
WASHINGTON,  D.C. 

Summary  of  Existing  State  Laws, 

W72-06493  5G 

NATIONAL  CANNERS  ASSOCIATION 
RESEARCH  FOUNDATION,  BERKELEY, 
CALIF. 

Ocean      Discharge      of      Non-Toxic      Food 

Processing  Solids  Residuals. 

W72-06044  5B 

NATIONAL  CAPITAL  COMMISSION, 
OTTAWA  (ONTARIO). 

Pollution  Control  and   Abatement   Within  the 


Planning  Process, 
W72-05931 
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NATIONAL  HURRICANE  RESEARCH  LAB., 
MIAMI,  FLA. 

Hurricane  Hilda,  1964:  1.  Genesis,  as  Revealed 
by    Satellite    Photographs,    Conventional    and 
Aircraft  Data, 
W72-06438  2B 

NATIONAL  INDUSTRIAL  POLLUTION 
CONTROL  COUNCIL,  WASHINGTON,  D.C. 

Animal  Wastes. 

W72-06550  5B 

NATIONAL  INST.  FOR  WATER  RESEARCH, 
PRETORIA  (SOUTH  AFRICA). 

The    Reclamation    of    Sewage    Effluents    for 

Domestic  Use, 

W72-06016  5D 

NATIONAL  INST.  OF  RADIOLOGICAL 
SCIENCES,  C TUB  A  (JAPAN). 

Radioactivity  Survey  Data  in  Japan. 

W72-06326  5B 

NATIONAL  MARINE  FISHERIES  SERVICE, 
SEATTLE,  WASH.  BIOLOGICAL  LAB. 

Passage  of  Adult  Salmon  and  Trout  Through  an 

Inclined  Pipe, 

W72-05893  81 

Survival  Growth  and  Fecundity  of  Hatchery- 
Reared  Rainbow  Trout  after  Exposure  to  Pul- 
sating Direct  Current, 
W72-0601 1  81 

Laboratory  Studies  of  Screens  for  Diverting  Ju- 
venile Salmon  and  Trout  from  Turbine  Intakes, 
W72-06109  81 


NATIONAL  MARINE  FISHERIES  SERVICE,  ST. 
PETERSBURG  BEACH,  FLA.  BIOLOGICAL 
LAB. 

Hydrographic  Observations  in  Tampa  Bay  and 
the  Adjacent  Gulf  of  Mexico-1968, 
W72-06486  2L 

NATIONAL  OCEANIC  AND  ATMOSPHERIC 
ADMINISTRATION,  PITTSBURGH,  PA. 
WEATHER  SERVICE  FORECAST  OFFICE. 

Snow  Squalls  in  the  Lee  of  Lake  Erie  and  Lake 
Ontario  -  A  Review  of  the  Literature, 
W72-06446  2C 

NATIONAL  VEGETABLE  RESEARCH 
STATION,  WELLESBOURNE  (ENGLAND). 

Effects  of  Pulverized  Fuel  Ash  on  the  Moisture 
Characteristics   of  Coarse-Textured   Soils  and 
on  Crop  Yields, 
W72-06303  3F 

NATIONAL  WATER  COMMISSION, 
ARLINGTON,  VA. 

Authorization  of  Federal  Water  Projects, 
W72-06111  6B 


Forecasting  Water  Demands, 
W72-06489 
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NAUCHNO-ISSLEDOVATELSKU  INSTITUT 

KURORTOLOGII I  FIZIOTERAPn, 

SVERDLOVSK  (USSR). 

Use  of  Thin-Layer  Chromatography  to  Identify 
Amino  Acids  in  Natural   Water  (Primeneniye 
tonkosloynoy  khromatografii  dlya  identifikatsii 
aminokislot  v  prirodnoy  vode), 
W72-06557  2K 

NAVAL  POSTGRADUATE  SCHOOL, 
MONTEREY,  CALIF.  DEPT.  OF 
OCEANOGRAPHY. 

Beach  Cusps  of  Monterey  Bay,  California, 
W72-06485  2L 

Study    of    the    Near    Shore    Surface    Charac- 
teristics of  Windrows  and  Langmuir  Circulation 
in  Monterey  Bay, 
W72-06487  2L 

NAVAL  RESEARCH  LAB.,  WASHINGTON, 
D.C.  OCEAN  SCIENCES  DIV. 

Retardation  of  Water  Drop  Evaporation  with 

Monomolecular  Surface  Films, 

W72-06480  2D 

NEBRASKA  UNIV.,  LINCOLN.  DEPT.  OF 
AGRICULTURAL  ENGINEERING. 

Methods  of  Removing  Settleable  Solids  From 
Outdoor  Beef  Cattle  Feedlot  Runoff, 
W72-06548  5D 

NEBRASKA  UNIV.,  LINCOLN.  DEPT.  OF  CIVIL 
ENGINEERING. 

Effect  of  Sulfate  and  Other  Ions  in  Coagulation 

with  Aluminum  (111), 

W72-06534  5D 

NEBRASKA  UNIV.,  LINCOLN.  WATER 
RESOURCES  RESEARCH  INST. 

University    of    Nebraska    Faculty    with    Com- 
petence in  Water  Resources, 
W72-06431  9A 

NEVADA  OPERATIONS  OFFICE  (AEC),  LAS 
VEGAS. 

Reports  Available  in  the  Alaskan  Information 

Program. 

W72-06359  5B 
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NEW  HAMPSHIRE  UNTV.,  DURHAM.  WATER 
RESOURCE  RESEARCH  CENTER. 

Occurrence  and  Characteristics  of  Fractures  in 
the   Crystalline   Rocks   of   Southeastern  New 
Hampshire  and  Their  Relationship  to  the  Yield 
of  Drilled  Water  Wells, 
W72-05983  2F 

NEW  MEXICO  STATE  GOVERNMENT,  SANTA 
FE.  OFFICE  OF  STATE  ENGINEER. 

Financial  Assistance  for  the  Construction  and 
Improvement  of  Irrigation  Systems, 
W72-06512  5G 

NEW  MEXICO  STATE  UNTV.,  UNIVERSITY 
PARK.  DEPT.  OF  AGRICULTURAL 
ECONOMICS. 

An  Economic   Land  Classification  of  the   Ir- 
rigated  Cropland    in   the    Lower   Rio   Grande 
Basin,  New  Mexico, 
W72-06298  6B 

NEW  MEXICO  STATE  UNIV.,  UNIVERSITY 
PARK.  DEPT.  OF  CIVIL  ENGINEERING. 

One-Dimensional  Dispersion  in  Steady-Nonu- 

niform  Flows, 

W72-06299  5B 

NEW  MEXICO  UNIV.,  ALBUQUERQUE.  DEPT. 
OF  ECONOMICS. 

A  Dynamic  Decision  Model  Evaluating  Alter- 
native Policies  for  Long  Run  Water  Allocation, 
W72-06297  6B 

NEW  YORK  OPERATIONS  OFFICE  (AEC),  N.Y. 
HEALTH  AND  SAFETY  LAB. 

Health  and  Safety  Laboratory  Fallout  Program 
Quarterly     Summary     Report,     September     1- 
December  1971, 
W72-06317  5B 

NEW  YORK  STATE  DEPT.  OF  HEALTH, 
ALBANY.  BUREAU  OF  WATER  AND 
WASTEWATER  UTILITIES  MANAGEMENT. 
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OF  CrvTL  ENGINEERING. 
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As  the  Nation's  principal  conservation  agency,  the  Department  of  the 
Interior  has  basic  responsibilities  for  water,  fish,  wildlife,  mineral,  land, 
park,  and  recreational  resources.  Indian  and  Territorial  affairs  are  other 
major  concerns  of  America's  "Department  of  Natural   Resources." 

The  Department  works  to  assure  the  wisest  choice  in  managing  all  our 
resources  so  each  will  make  its  full  contribution  to  a  better  United 
States-now  and  in  the  future. 
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FOREWORD 

Selected  Water  Resources  Abstracts,  a  semimonthly  journal,  includes  abstracts 
of  current  and  earlier  pertinent  monographs,  journal  articles,  reports,  and 
other  publication  formats.  The  contents  of  these  documents  cover  the  water- 
related  aspects  of  the  life,  physical,  and  social  sciences  as  well  as  related 
engineering  and  legal  aspects  of  the  characteristics,  conservation,  control,  use, 
or  management  of  water.  Each  abstract  includes  a  full  bibliographical  citation 
and  a  set  of  descriptors  or  identifiers  which  are  listed  in  the  Water  Resources 
Thesaurus.  Each  abstract  entry  is  classified  into  ten  fields  and  sixty  groups 
similar  to  the  water  resources  research  categories  established  by  the  Com- 
mittee on  Water  Resources  Research  of  the  Federal  Council  for  Science  and 
Technology. 

WRSIC  IS  NOT  PRESENTLY  IN  A  POSITION  TO  PROVIDE  COPIES  OF  DOCU- 
MENTS ABSTRACTED  IN  THIS  JOURNAL.  Sufficient  bibliographic  information 
is  given  to  enable  readers  to  order  the  desired  documents  from  local  libraries 
or  other  sources. 

Selected  Water  Resources  Abstracts  is  designed  to  serve  the  scientific  and 
technical  information  needs  of  scientists,  engineers,  and  managers  as  one 
of  several  planned  services  of  the  Water  Resources  Scientific  Information 
Center  (WRSIC).  The  Center  was  established  by  the  Secretary  of  the  Interior 
and  has  been  designated  by  the  Federal  Council  for  Science  and  Technology 
to  serve  the  water  resources  community  by  improving  the  communication  of 
water-related  research  results.  The  Center  is  pursuing  this  objective  by  co- 
ordinating and  supplementing  the  existing  scientific  and  technical  information 
activities  associated  with  active  research  and  investigation  program  in  water 
resources. 

To  provide  WRSIC  with  input,  selected  organizations  with  active  water  resources 
research  programs  are  supported  as  "centers  of  competence"  responsible  for 
selecting,  abstracting,  and  indexing  from  the  current  and  earlier  pertinent 
literature  in  specified  subject  areas. 

Additional  "centers  of  competence"  have  been  established  in  cooperation  with 
the  Environmental  Protection  Agency.  A  directory  of  the  Centers  appears  on 
inside  back  cover. 

Supplementary  documentation  is  being  secured  from  established  discipline- 
oriented  abstracting  and  indexing  services.  Currently  an  arrangement  is  in 
effect  whereby  the  BioScience  Information  Service  of  Biological  Abstracts 
supplies  WRSIC  with  relevant  references  from  the  several  subject  areas  of 
interest  to  our  users.  In  addition  to  Biological  Abstracts,  references  are  acquired 
from  Bioresearch  Index  which  are  without  abstracts  and  therefore  also  appear 
abstractless  in  SWRA.  Similar  arrangements  with  other  producers  of  abstracts 
are  contemplated  as  planned  augmentation  of  the  information  base. 

The  input  from  these  Centers,  and  from  the  51  Water  Resources  Research 
Institutes  administered  under  the  Water  Resources  Research  Act  of  1964,  as 
well  as  input  from  the  grantees  and  contractors  of  the  Office  of  Water  Re- 
sources Research  and  other  Federal  water  resources  agencies  with  which  the 
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Center  has  agreements  becomes  the  information  base  from  which  this  journal 
is,  and  other  information  services  will  be,  derived;  these  services  include 
bibliographies,  specialized  indexes,  literature  searches,  and  state-of-the-art 
reviews. 

Comments  and  suggestions  concerning  the  contents  and  arrangements  of  this 
bulletin  are  welcome. 

Water  Resources  Scientific  Information  Center 
Office  of  Water  Resources  Research 
U.S.  Department  of  the  Interior 
Washington,   D.  C.  20240 
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Activities;  Watershed  Protection. 

05  WATER  QUALITY  MANAGEMENT  AND  PROTECTION 

Includes  the  following  Groups:  Identification  of  Pollutants;  Sources 
of  Pollution;  Effects  of  Pollution;  Waste  Treatment  Processes; 
Ultimate  Disposal  of  Wastes;  Water  Treatment  and  Quality  Altera- 
tion; Water  Quality  Control. 
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06  WATER  RESOURCES  PLANNING 

Includes  the  following  Groups:  Techniques  of  Planning;  Evalua- 
tion Process;  Cost  Allocation,  Cost  Sharing,  Pricing/Repayment; 
Water  Demand;  Water  Law  and  Institutions;  Nonstructural  Alter- 
natives; Ecologic  Impact  of  Water  Development. 

07  RESOURCES  DATA 

Includes  the  following  Groups:  Network  Design;  Data  Acquisi- 
tion; Evaluation,  Processing  and  Publication. 

08  ENGINEERING  WORKS 

Includes  the  following  Groups:  Structures;  Hydraulics;  Hydraulic 
Machinery;  Soil  Mechanics;  Rock  Mechanics  and  Geology;  Con- 
crete; Materials;  Rapid  Excavation;  Fisheries  Engineering. 

09  MANPOWER,  GRANTS  AND  FACILITIES 

Includes  the  following  Groups:  Education-Extramural;  Educa- 
tion—In-House;  Research  Facilities;  Grants,  Contracts,  and 
Research  Act  Allotments. 

10  SCIENTIFIC  AND  TECHNICAL  INFORMATION 

Includes  the  following  Groups:  Acquisition  and  Processing; 
Reference  and  Retrieval;  Secondary  Publication  and  Distribution; 
Specialized  Information  Center  Services;  Translations;  Prepara- 
tion of  Reviews. 
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NATURE  OF  WATER 

AL  ASPECTS  OF  DRAINAGE  IN  NEW  EN- 
ND:  A  BIBLIOGRAPHY. 

e  of  Water  Resources  Research,  Washington, 
Water    Resources    Scientific    Information 
er. 

irimary  bibliographic  entry  see  Field  06E. 
06869 

Aqueous  Solutions  and 
uspensions 

tS  AND  ENTROPIES  OF  TRANSPORT  OF 
!  IN  AQUEOUS  SALINE  SOLUTIONS, 

)nColl.,  Chestnut  Hill,  Mass. 

irimary  bibliographic  entry  see  Field  03A. 

06596 

WATER  CYCLE 
General 


.ICATION  OF  A  DIGITAL  HYDROLOGIC 
JLATION  MODEL  TO  PIEDMONT 
ERSHEDS, 

son  Univ.,  S.C.  Water  Resources  Research 

sT.  Ligon,  and  Albert  G.  Law. 
table  from  the  National  Technical  Informa- 
Service  as  PB-208  022,  $3.00  in  paper  copy, 
in  microfiche.  Report  No.  26,  South  Carolina 
:r  Resources  Research  Institute,  Clemson, 
uary  1972,  38  p,  22  fig,  3  tab,  10  ref.  OWRR 
0-SC(5)andS-O19-SC(l). 

riptors:  'Hydrologic  models,  'Simulation 
fsis,  Runoff,  Soil  moisture,  Infiltration, 
mdwater,  Evapotranspiration,  *Model  stu- 
•South  Carolina,  'Streamflow  forecasting, 
tershed  management. 

tifiers:  'Piedmont  (So  Car),  'Stanford 
'rshed  Model,  Digital  hydrologic  simulation 
:l. 

xsion  of  the  Stanford  Watershed  Model  was 
ed  to  two  watersheds  in  the  South  Carolina 
mont.  One  watershed  was  0.877  square  miles 
he  other  44.0  square  miles  in  area.  In  the  case 
te  smaller  watershed  detailed  attention  was 
l  to  the  influence  of  various  model  parameters 
:reamflow  for  specific  time  intervals  (annual, 
thly,  daily,  and  individual  storms).  Different 
meters  have  distinctly  different  influences  in 
regard.  Very  good  prediction  of  annual 
inflow  and  reasonably  good  prediction  of 
thly  streamflow  were  attained.  Storm  hydro- 
Its  were  simulated  less  accurately.  Peak  flow 
were  particularly  poorly  matched  on  the 
ler  watershed,  although  the  times  of  oc- 
nce  of  hydrograph  peaks  were  accurately 
lated.  However,  high  flow  frequency  curves 
imulated  and  recorded  flows  were  in  accepta- 
greement. 
-06602 


(NOPTIC  STUDY  FOR  EVALUATING  THE 
E  OF  THE  GREAT  LAKES, 

irtment  of   Energy,   Mines   and   Resources, 

ington  (Ontario).  Canada  Centre  for  Inland 

;rs. 

primary  bibliographic  entry  see  Field  02H. 

-06689 


YDROLOGY  H  IS  A  HOUSEHOLD  WORD, 

"as  J.  Watson  Research  Center,  Yorktown 

:hts,  N.Y. 

primary  bibliographic  entry  see  Field  04A. 

-06785 


GENERATION    AND    TESTING    OF    RANDOM 
NUMBERS, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-06790 


A  MATHEMATICAL  MODEL  OF  THE  WHITE 
NILE  SYSTEM  UPSTREAM  OF  PAKWACH, 
TECHNICAL  NOTE, 

Ministry  of  Mineral  and  Water  Resources,  En- 
tebbe (Uganda).  Dept.  of  Water  Development. 
For  primary  bibliographic  entry  see  Field  02H. 
W72-06795 


MATHEMATICAL  PROPERTIES  OF  THE 
KINEMATIC  CASCADE, 

Water  Resources  Engineers,  Inc.,  Walnut  Creek, 

Calif. 

D.  F.  Kibler,  and  D.  A.  Woolhiser. 

Journal  of  Hydrology,  Vol  15,  No  2,  p  131-147, 

February  1972.  7  fig,  2  tab,  1 1  ref. 

Descriptors:  'Simulation  analysis,  'Mathematical 
models,  'Overland  flow,  'Unsteady  flow,  Dimen- 
sional analysis,  Hydrographs,  Rainfall-runoff  rela- 
tionships. 

Identifiers:  'Kinematic  wave  theory,  'Kinematic 
cascade  models. 

A  kinematic  cascade  is  defined  as  a  sequence  of  n 
discrete  overland  flow  planes  or  channel  segments 
in  which  the  kinematic  wave  equations  are  used  to 
describe  the  unsteady  flow.  Each  plane  or  channel 
is  characterized  by  a  length,  width,  and  roughness- 
slope  factor.  Outflow  from  the  kth  plane,  along 
with  the  parameters  for  planes  k  and  (k  +  1), 
establishes  the  upstream  boundary  condition  for 
plane  (k+1).  Nondimensional  equations  are 
presented  for  the  kth  element  in  a  kinematic 
cascade.  Properties  of  the  solutions  for  a  kine- 
matic cascade  with  pulsed  lateral  inputs  are  ex- 
amined. Kinematic  shock  waves  develop  when- 
ever a  given  criterion  is  met.  These  shock  waves 
represent  discontinuities  in  the  flow  field  and 
produce  vertical  segments  in  the  outflow  hydro- 
graphs.  The  magnitude  of  the  shock  and  its  effect 
on  the  outflow  hydrograph  can  be  appreciable  for 
realistic  parameter  values.  (Knapp-USGS) 
W72-06800 


HYDROLOGIC  COMPUTATIONS 

(GIDROLOGICHESKIYE  RASCHETY), 

K.  P.  Klibashev,  and  I.  F.  Goroshkov. 
Gidrometeoizdat,  Leningrad,  1970.  460  p. 

Descriptors:  'Hydrologic  data,  'Mathematical 
studies,  'Runoff,  'Average  runoff,  Rivers,  River 
basins,  Lakes,  Reservoirs,  Sediments,  Hydrog- 
raphy, Meteorology,  Snow  surveys,  Water 
balance,  Precipitation  (Atmospheric),  Evapora- 
tion, Flood  discharge,  Storm  runoff,  Hydrograph 
analysis,  Probability,  Seasonal. 
Identifiers:  'USSR,  Skewness. 

This  handbook  is  a  substantially  revised  edition  of 
the  test  entitled  'Hydrologic  Computations,' 
prepared  by  A.  I.  Chebotarev  and  K.  P.  Klibashev 
and  published  in  1956.  The  book  is  a  collection  of 
fundamental  formulations  and  sample  computa- 
tions of  runoff  phenomena,  illustrated  by  nu- 
merous tables,  maps,  and  graphs.  Topics  include: 
(1)  hydrography  of  rivers;  (2)  hydrometeorology  of 
river  basins,  (3)  average  annual  streamflow;  (4) 
seasonal  distribution  of  runoff;  (5)  minimum  and 
maximum  water  discharges;  (6)  calculation  of 
flood-discharge  hydrographs;  and  (7)  silting  of 
reservoirs.  The  book  has  been  approved  by  the 
USSR  Ministry  of  Higher  and  Secondary  Special- 
ized Education  for  use  as  a  general  reference  on 
hydrology  at  hydrometeorological  institutes  and 
universities  and  should  prove  useful  to  specialists 
in  hydrology  and  hydraulic  engineering  and  to 
scientific  workers  in  these  respective  fields. 
(Josefson-USGS) 
W72-06802 


WATER  BALANCE  STUDY  OF  THE  GROUND 
WATER  ON  THE  LOWER  PART  OF  THE 
RIVER  FUJI, 

Tokyo  Univ.  of  Education  (Japan).  Geographical 

Inst.;   and   Tokyo    Univ.    of   Education    (Japan). 

Geological  and  Mineralogical  Inst. 

For  primary  bibliographic  entry  see  Field  02F. 

W72-06909 


HYDROLOGICAL  FORECASTING. 

Proceedings  of  WMO/Unesco  Symposium  on 
Hydrological  Forecasting,  Queensland,  Australia, 
1967:  World  Meteorological  Organization  Techni- 
cal Note  No  92,  1969. 325  p. 

Descriptors:  'River  forecasting,  'Flood  forecast- 
ing, 'Weather  forecasting.  Data  collections, 
Model  studies,  Runoff  forecasting,  Water  manage- 
ment (Applied),  Warning  systems,  International 
Hydrological  Decade. 
Identifiers:  World  Meteorological  Organization. 

An  international  symposium  was  organized  jointly 
by  the  World  Meteorological  Organization, 
Unesco,  and  the  Government  of  Australia  on 
hydrological  forecasting.  The  principal  theme  was 
the  forecasting  of  rainfall  floods,  especially  for 
short  time-intervals.  The  program  of  the  symposi- 
um includes  not  only  forecasting  techniques,  but 
data  acquisition.  The  types  of  observation  most 
common  in  short-range  flood  prediction  include 
river  stage,  precipitation,  snow-pack  charac- 
teristics, and  the  factors  influencing  evapotrans- 
piration. Reports  of  river  stage  (or  discharge) 
serve  to  monitor  and  adjust  forecasts  derived  from 
precipitation  and  snow  melt.  Shifts  in  the  stage- 
discharge  relation  during  the  passage  of  a  flood 
wave  can  be  the  source  of  major  errors  in  forecast- 
ing, particularly  in  alluvial  channels.  Basic  data 
networks  are  designed  to  meet  all  future  require- 
ments for  long-term  data  series.  The  design  of  a 
network,  as  characterized  by  the  station  density,  is 
largely  a  question  of  economics.  The  variation  of 
forecast  accuracy  with  station  density  usually  can 
be  evaluated  by  analyzing  historical  data. 
Forecasting  requirements  are  largely  dependent 
upon  the  level  of  economic  development.  Re- 
gardless of  the  stage  of  development,  however, 
most  countries  suffer  appreciable  damage  due  to 
the  ravages  of  floods.  Having  satisfied  the  initial 
need  for  flood  warnings,  the  service  can  be  im- 
proved in  accord  with  requirements  of  the  national 
economy.  (See  W70-07172  thru  W70-07189  and 
W72-07234  thru  W72-07245)  (Knapp-USGS) 
W72-07233 


THE  HYDROLOGICAL  CYCLE-ITS  PHYSI- 
CAL BASIS  AND  ITS  PREDICTABILITY, 

Weather  Bureau,  Silver  Spring,  Md. 
J.  Smagorinsky. 

In:  Proceedings  of  WMO/Unesco  Symposium  on 
Hydrological  Forecasting,  Queensland,  Australia, 
1967:  World  Meteorological  Organization  Techni- 
cal Note  No  92,  p  3-4,  1969. 

Descriptors:  'Hydrologic  cycle,  'Mathematical 
models,  'Atmosphere,  'Atmospheric  physics.  Air 
circulation,  Climatology,  Humidity. 

A  numerical  general  circulation  model  uses  a  sim- 
ple hydrologic  cycle  consisting  of  advection  of 
water  vapor  by  large-scale  motion,  evaporation 
from  the  surface,  precipitation,  and  an  artificial 
adjustment  to  simulate  the  process  of  moist  con- 
vection. The  radiative  flux  is  computed  for  the  cli- 
matological  distribution  of  water  vapor.  Condi- 
tions consist  of  a  completely  dry  and  isothermal 
atmosphere.  A  state  of  quasi-equilibrium  is  ob- 
tained as  a  result  of  the  time  integration  of  187 
days.  A  preliminary  analysis  of  the  result  is  per- 
formed for  the  40-day  period  from  148th  day  to 
187th  day.  According  to  this  model,  the  hemi- 
spheric mean  of  the  rate  of  precipitation  is  about 
1.06  m/yr.  An  extremely  large  export  of  water 
vapor  takes  place  from  the  dry  subtropics  into  the 
wet  tropics  by  meridional  circulation.  In  the  tropo- 
sphere, relative,  humidity  increases  with  decreas- 
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ing  altitude.  In  the  stratosphere  it  is  very  low  ex- 
cept at  the  tropical  tropopause,  and  the  mixing- 
ratio  of  water  vapor  is  extremely  small.  Water 
vapor  is  transported  from  the  troposphere  into  the 
stratosphere,  and  then  transported  toward  low 
latitudes  where  it  condenses  at  the  tropical 
tropopause.  In  middle  latitudes,  the  poleward 
transport  of  total  energy  in  the  moist-model  at- 
mosphere is  less  than  that  in  the  dry-model  at- 
mosphere because  of  the  effect  of  the  poleward 
transport  of  latent  energy  or  the  heat  of  condensa- 
tion. (See  also  W72-07233)  (Knapp-USGS) 
W72-07234 


THE  SOIL-PLANT-ATMOSPHERE  CON- 
TINUUM IN  THE  HYDROLOGICAL  CYCLE, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Canberra  (Australia).  Div.  of  Plant 
Industry. 
J.R.Philip. 

In:  Proceedings  of  WMO/Unesco  Symposium  on 
Hydrological  Forecasting,  Queensland,  Australia, 
1967:  World  Meteorological  Organization  Techni- 
cal Note  No  92,  p  5-13,  1969.  1  fig,  31  ref. 

Descriptors:  *Evapotranspiration,  'Evaporation, 
*Soil-water-plant  relationships,  Hydrologic  cycle, 
Microenvironment,  Soil  moisture,  Thermodynam- 
ics. 

The  process  of  water  loss  in  the  atmosphere  from 
soils  and  plants  involves  the  transfer  of  water  and 
heat  in  the  three  domains  of  the  soil,  the  plant,  and 
the  atmosphere.  Thermodynamics  provides  a  basis 
for  treating  the  processes  in  these  various  domains 
in  a  unified  way.  The  connection  between 
moisture  potential  and  relative  humidity,  together 
with  the  identification  of  soil  moisture  potential 
and  plant  water  potential,  enables  calculation  of 
both  liquid-phase  transport  processes  in  the  soil 
and  the  plant,  and  vapor-phase  processes  in  soil, 
plant,  and  atmosphere  as  occurring  down 
gradients  of  total  potential.  The  process  of  uptake 
of  soil-water  by  plant  roots  can  be  studied  by 
describing  the  flow  processes  through  the  soil  to 
the  root  surfaces.  Study  of  the  water  loss  from 
bare  soils  requires  consideration  of  the  transfer 
processes  for  heat  and  water  in  both  soil  and  at- 
mosphere. To  a  good  approximation,  these  were 
three  stages  in  the  drying  out  of  an  initially  satu- 
rated soil  profile.  So  long  as  the  soil  is  sufficiently 
moist,  the  evaporation  rate  is  indistinguishable 
from  that  for  a  saturated  surface.  At  intermediate 
moisture  contents,  evaporation  depends  only  on 
the  soil  moisture  distribution.  When  the  surface 
layers  are  sufficiently  dry,  evaporation  is  sensitive 
to  the  heat  flux  in  the  soil,  and  a  negative  correla- 
tion between  actual  and  potential  evaporation  may 
follow.  (See  also  W72-07233)  (Knapp-USGS) 
W72-07235 


PREDICTION  ASPECTS  OF  THEORETICAL 
MODELLING  OF  LARGE-SCALE  PATTERNS, 

Weather  Bureau,  Silver  Spring,  Md. 
J.  Smagorinsky. 

In:  Proceedings  of  WMO/Unesco  Symposium  on 
Hydrological  Forecasting,  Queensland,  Australia, 
1967:  World  Meteorological  Organization  Techni- 
cal Note  No  92,  p  27,  1969. 

Descriptors:  'Weather  forecasting,  "Climatology, 
•Mathematical  models,  'Weather  patterns, 
Synoptic  analysis,  Meteorology. 

Two-week  weather  predictions  were  made  for  two 
winter  cases  by  applying  a  high-resolution,  hemi- 
spheric, nine-level,  moist  general-circulation 
model.  The  experiment  succeeded  in  forecasting 
the  birth  of  second-  and  third-generation  ex- 
tratropical  cyclones  and  their  behavior  thereafter. 
The  correlation  coefficients  between  the  observed 
and  the  14th-day  forecast  patterns  for  the  change 
of  500-mb  geopotential  height  from  the  initial  time 
were  0.5  for  one  test  and  0.4  for  another.  There 
are,  however,  several  defects  in  the  model.  The 
forecast  temperature  was  too  low.  In  (he  flow  pat- 
tern,   the    intensities    of    the    highs    and    lows 


weakened  appreciable  after  six  or  eight  days, 
reflecting  the  fact  that  the  forecast  of  eddy  kinetic 
energy  was  less  than  the  observed.  On  the  other 
hand,  the  intensity  of  the  tropospheric  westerlies 
was  too  great.  (See  also  W72-07233)  (Knapp- 
USGS) 
W72-07236 


RESEARCHES  IN  INDIA  ON  OBJECTIVE 
PRECIPITATION  ASSESSMENT, 
S.  Banerji,  and  D.  V.  L.  N.  Rao. 
In:  Proceedings  of  WMO/Unesco  Symposium  on 
Hydrological  Forecasting,  Queensland,  Australia, 
1967:  World  Meteorological  Organization  Techni- 
cal Note  No  92,  p  28-36,  1969.  3  fig,  3  tab,  9  ref. 

Descriptors:     'Weather    forecasting,     'Synoptic 
analysis,  'Monsoons,  'Precipitation  (Atmospher- 
ic),    Meteorology,     Climatology,     Atmospheric 
physics,  Air  circulation. 
Identifiers:  'India. 

Despite  the  two  major  impediments  of  a  sparse 
aerological  network  and  lack  of  high-speed  com- 
putational facilities,  objective  precipitation  assess- 
ment is  used  in  India.  The  results  are  applicable 
only  to  the  tropics  where  the  monsoon  is  the  prin- 
cipal rain-producing  agency.  The  maximum 
precipitation  appears  to  come  from  the  layer  two 
to  three  kilometers  above  sea  level.  For  a  given 
value  of  water  content  in  a  layer  there  appears  to 
be  a  limiting  value  of  precipitation  rate  which  in- 
creases with  vertical  velocity  up  to  a  certain 
speed,  but  higher  speeds  do  not  result  in  any  in- 
crease in  the  rate  of  precipitation.  In  the  method  of 
assessment  of  rainfall  by  dynamic  trajectories,  the 
area  of  maximum  rainfall  is  not  located  at  the  point 
of  convergence  but  some  distance  upstream.  In 
most  cases  of  heavy  rain  not  more  than  80-85%  of 
the  total  inflow  volume  of  moisture  was 
precipitated.  (See  also  W72-07233)  (Knapp-USGS) 
W72-07237 


A  CYCLONIC  DISTURBANCE  IN  THE  UPPER 
TROPOSPHERE  ASSOCIATED  WITH 

WIDESPREAD  RAIN  OVER  SOUTH-EASTERN 
AUSTRALIA, 

New  Zealand  Meteorological  Service,  Wellington. 
H.W.Hill. 

In:  Proceedings  of  WMO/Unesco  Symposium  on 
Hydrological  Forecasting,  Queensland,  Australia, 
1967:  World  Meteorological  Organization  Techni- 
cal Note  No  92,  p  37-50,  1969.  1 1  fig,  7  ref. 

Descriptors:  'Synoptic  analysis,  'Precipitation 
(Atmospheric),  'Australia,  'Atmospheric  physics. 
Cyclones,  Anticyclones,  Climatology,  Meteorolo- 
gy, Winds,  Weather  forecasting,  Weather  pat- 
terns. 

The  period  April  20-23,  1964  began  with  an  intense 
anticyclone  centered  over  the  southern  Tasman 
Sea  and  extending  over  eastern  Australia.  On  April 
21  rains  of  1  to  2  inches  were  reported  over  a  wide 
area.  A  well-defined  cyclonic  disturbance,  moving 
rather  slowly  eastwards  across  southeastern  Aus- 
tralia, was  evident  on  the  upper-level  maps.  Isen- 
tropic  analysis  clearly  demonstrates  the  relation- 
ship between  the  rain  areas  and  the  ascending 
moist  air  in  a  manner  which  cannot  be  seen  from 
the  sea-level  analysis.  Depressions  of  this  type 
often  lie  just  on  the  southern  edge  of  the  subtropi- 
cal jet  stream.  Within  the  core  of  the  depression, 
air  with  fairly  low  wet-bulb  temperature  may  be 
encountered,  suggesting  the  advection  of  air  from 
higher  latitudes  at  some  stage  of  the  development 
of  the  cutoff.  The  depression  is  preceded  by  a 
broad  belt  in  which  a  general  large-scale  up-sliding 
motion  of  the  air  takes  place.  Probably,  once  the 
cloud  and  precipitation  process  has  been  initiated, 
this  air  passes  from  isentropic  surfaces  of  lower  to 
higher  value  by  saturated  adiabatic  ascent.  Exten- 
sive areas  of  slow  up-sliding  motion  can  exist 
without  well-defined  thermal  fronts.  Even  where 
significant  temperature  gradients  do  exist  they  can 
occur  as  the  result  of  horizontal  variations  in  the 
field  of  vertical  motion.  In  the  same  way  well- 


defined   thermal   fronts   often   cannot   be   foum 
either  at  the  surface  or  aloft  in  well-developed  sea 
level  depressions.  (See  also  W72-07233)  (Knapp 
USGS) 
W72-07238 


WIDESPREAD  HEAVY  RAIN  IN  NEW  ZEA 
LAND  ASSOCIATED  WITH  CYCLOGENESI 
OVER  THE  NORTH-WESTERN  TASMAN  SEA, 
New  Zealand  Meteorological  Service,  Wellington 
H.W.Hill. 

In:  Proceedings  of  WMO/Unesco  Symposium  o 
Hydrological  Forecasting,  Queensland,  Australii 
1967:  World  Meteorological  Organization  Techn 
cal  Note  No  92,  p  51-65,  1969.  10  fig,  5  ref. 

Descriptors:    'Synoptic    analysis,    'Precipitatio 

(Atmospheric),  'Australia,  'Atmospheric  physici 

Cyclones,  Anticyclones,  Climatology,  Meteorolc 

gy,   Winds,   Weather  forecasting.   Weather  pa 

terns. 

Identifiers:  'New  Zealand. 

During  the  period  April  25-26,  1966  there  wei 
widespread  heavy  falls  of  rain  over  New  Zealam 
two  inches  of  rain  a  day  being  fairly  common  ov< 
much  of  the  North  Island  and  the  northern  parts  < 
the  South  Island.  In  some  areas  there  were  ov< 
four  inches  a  day.  This  was  associated  with 
depression  which  developed  off  the  Queenslan 
coast,  subsequently  moving  southeastwards.  Coi 
ventional  frontal  analysis  failed  to  give  a 
adequate  explanation  of  the  weather  distributioi 
and  three-dimensional  motion  of  the  air  was  then 
fore  studied  by  isentropic  analysis.  There  was  : 
this  lime  a  strong  jet  stream  over  southern  Ne 
Zealand  and  a  very  deep  northwesterly  stream  wi 
ascending  into  the  entrance  on  the  lower-latituc 
side  of  this  jet.  Within  the  area  of  the  strong! 
ascending  air  and  heavy  precipitation  a  ne 
depression  developed  just  west  of  central  Ne 
Zealand.  Even  at  the  very  intense  stage  < 
development  there  was  little  evidence  of  signil 
cant  zones  of  potential  temperature  gradient  at  at 
tropospheric  level,  and  the  only  semblance  of 
warm  front  lies  in  the  humidity  distribution.  In  tl 
lower  latitudes  of  the  Tasman  Sea  and  over  tl 
South  Pacific  strong  cyclogenesis  with  extensiv 
well-organized  cloud-sheets  is  a  common  occu 
rence.  It  is  unlikely  that  any  preexisting  therm 
fronts  can  provide  the  necessary  potential  energ 
and  much  more  plausible  that  the  energy  is  pr 
vided  from  the  kinetics  of  the  major  hemispher 
flow  patterns.  (See  also  W72-07233)  (Knap 
USGS) 
W72-07239 


FORECASTING  WATER-LEVELS  OF  TH 
ORINOCO  RIVER  IN  VENEZUELA, 

H.  Silva,  and  L.  Ayala  Useche. 
In:  Proceedings  of  WMO/Unesco  Symposium  < 
Hydrological  Forecasting,  Queensland,  Australi 
1967:  World  Meteorological  Organization  Techi 
cal  Note  No  92,  pi  33-1 38,  1969.  5  fig,  1  tab. 

Descriptors:   'Low   flow,   'Stage-discharge  rel 

tions,  'River  forecasting,  'Streamflow  forecas 

ing,  'South  America,  Flood  forecasting,  Wat 

levels,  Navigation,  Data  collections,  Hydrolog 

data. 

Identifiers:  'Orinoco  River  (Venezuela). 

Few  gagings  have  been  made  in  the  Orinoco  Rive 
for  which  reason  no  defined  rating  curves  a 
available  for  any  section.  The  few  sporad 
gagings  made  have  been  used  to  try  to  establish  tl 
stage-discharge  relation  at  Ciudad  Bolivar  and  S; 
Felix,  but  inconclusively.  Hydrographs  from  Ci 
dad  Bolivar,  Puerto  Ayacucho  and  San  Felix  shfl 
the  Orinoco  to  be  a  river  with  a  well-defined  a 
nual  flood  and  ebb  regime,  as  is  to  be  expecti 
considering  its  large  size.  Every  year,  in  April,  tl 
river  begins  to  rise  steadily  until  it  reaches  i 
peak,  sometimes  during  the  latter  part  of  Aug« 
and  sometimes  during  the  first  ten  days  of  Se 
tember.  Then  the  waters  begin  to  recede  at  tl 
average  rate  of  six  centimeters  daily  during  t 
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ays.  Direct  gaging  and  indirect  appraisal  show 
oinciding  discharge  results  averaging  21,000  cu- 
jecs  at  Ciudad  Bolivar  from  a  tributary  basin  of 
early  800,000  sq  km.  The  main  interest  at  present 
i  in  forecasting  the  extreme  low  levels  at  low 
»ater,  generally  during  the  month  of  March,  and 
lie  flood  levels,  approaching  instantaneous  peak, 
t  least  30  days  in  advance.  Using  the  level  taken 
uring  one  day  of  the  month  of  June,  the  rainfall 
ata  for  the  15  preceding  days,  the  forecast  of  the 
ains  to  come  until  August  20,  and  the  rate  of  rise 
or  the  five  days  preceding  the  issuing  of  the 
orecast  gives  good  results.  Hydrologic  simulation 
sing  the  Stanford  Watershed  model  is  proposed 
3  establish  discharge  curves  at  Ciudad  Bolivar 
nd  Puerto  Ayacucho,  and  to  develop  procedure 
or  forecasting  at  Ciudad  Bolivar  as  affected  by 
ributary  reservoirs,  irrigation  systems  and  diver- 
ions.  (See  also  W72-07233)  (Knapp-USGS) 
V72-07240 


iPPLICATIONS  of  discharge  and 
VATER-LEVEL  FORECASTS, 

'omite     National     Francaise     de     Geodesie     et 
ieophysique,     Rueil-Malmaison.     Section     d'- 
lydrologie  Scientifique. 
,.  Serra. 

n:  Proceedings  of  WMO/Unesco  Symposium  on 
lydrological  Forecasting,  Queensland,  Australia, 
967:  World  Meteorological  Organization  Techni- 
alNote  No  92,  p  211-219, 1969. 

)escriptors:  'River  forecasting,  *Streamflow 
orecasting,  Water  resources  development,  Water 
nanagement  (Applied),  Flood  control,  Water 
upply,  Reviews. 

3ood  water  management  requires  accurate 
knowledge  of  both  existing  and  future  resources 
>btained  by  using  hydrological  inventory  and 
lydrological  forecasting.  Reservoir  stations  are 
lot  exempt  from  the  effects  of  the  irregularity  of 
lows,  but  thanks  to  their  storage  capacity  they 
lave  the  great  advantage  of  being  able  to  postpone 
he  reduction  of  output  until  such  time  as  there  is 
jractically  no  further  need  of  the  hydraulic  energy 
sreviously  stored.  In  this  way  reliability  of  dis- 
xibution  is  guaranteed,  at  least  in  principle,  by  the 
iccumulation  of  reserves.  But  for  the  economic 
ind  rational  management  of  these  reserves,  it  is 
mportant  to  know  what  they  will  be  in  the  future, 
rhe  advantages  accruing  from  the  integrated 
levelopment  of  a  river  basin  far  outweigh  the  dis- 
advantages. It  should  always  be  possible,  at  the 
:conomic  level,  to  find  compromise  solutions  to 
the  disagreements  which  may  arise  either  at  the 
planning  or  the  operating  stage.  Only  hydrological 
[orecasting  can  render  such  disputes  more  flexible 
aid  more  rational.  (See  also  W72-07233)  (Knapp- 
USGS) 
W72-07241 


FLOOD  WARNINGS--THE  ROLE  OF  THE  NEW 
SOUTH  WALES  CIVIL  DEFENCE  ORGANISA- 
TION, 

Civil  Defence  Organization,  Sydney  (Australia). 

I.N.Dougherty. 

In:  Proceedings  of  WMO/Unesco  Symposium  on 

Hydrological  Forecasting,  Queensland,  Australia, 

1967:  World  Meteorological  Organization  Techni- 

:al  Note  No  92,  p  220-226,  1969.  2  append. 

Descriptors:      *Flood      forecasting,      'Warning 

systems,    'Australia,    Flood    protection,    River 

[orecasting. 

Identifiers:  'New  South  Wales  (Australia). 

Unlike  places  which  have  well-defined  wet  and 
dry  seasons,  New  South  Wales,  Australia  can  and 
Joes  have  floods  at  any  time  of  the  year.  Records 
kept  since  the  beginning  of  1956  reveal  that  there 
was  either  a  flood  alert  or  actual  flood  operations 
for  12  days  in  February,  1957;  24  days  in  April, 
1957;  20  days  continuously  in  June,  1967;  every 
day  in  August  and  September,  1956;  20  days  in  Oc- 
tober, 1964;  and  19  days  in  November,  1966.  In 
fact  there  have  been  only  51  days  since  1  January 


1956  without  either  flood  alerts  or  actual  flood 
operations.  The  charter  of  the  New  South  Wales 
Civil  Defence  Organisation  charges  the  Director 
with  the  responsibility  for  all  aspects  of  flood 
warning,  one  of  which  is  flood-height  forecasts. 
The  Civil  Defence  Organisation's  flood-height 
forecasts  are  calculated  at  the  headquarters  in  af- 
fected areas  from  information  collected,  collated 
and  interpreted  there.  The  forecasts  are  then  com- 
municated to  the  public  by  every  means  available, 
and  as  frequently  as  possible.  (See  also  W72- 
07233)  (Knapp-USGS) 
W72-07242 


THE  OPERATION  OF  SOMERSET  DAM--A 
MULTI-PURPOSE  PROJECT  (AUSTRALIA), 

Water  Supply  Design  Office,  Brisbane  (Australia). 
G.  Cossins. 

In:  Proceedings  of  WMO/Unesco  Symposium  on 
Hydrological  Forecasting,  Queensland,  Australia, 
1967:  World  Meteorological  Organization  Techni- 
cal Note  No  92,  p  242-260,  1969.  3  fig,  2  tab,  12  ref . 

Descriptors:      'Reservoir      operation,      'Water 
management  (Applied),   'Flood  control,   'Water 
supply,  'Australia,  Reservoir  releases,  Reservoir 
storage,  Water  allocation  (Policy). 
Identifiers:  Somerset  Dam  (Australia). 

Somerset  Dam,  New  South  Wales,  Australia  is  a 
multi-purpose  project.  It  provides  90%  of  the 
headworks  storage  for  the  Brisbane  Water  Supply 
System  and  is  also  operated  to  achieve  a  signifi- 
cant degree  of  flood  mitigation  in  the  Lower 
Brisbane  Valley  and  in  the  City  of  Brisbane. 
Hydroelectric  power  generation  and  irrigation  are 
minor  functions  of  this  project  and,  in  addition, 
the  reservoir  is  used  for  recreational  activities  and 
is  a  tourist  attraction.  The  dam  is  situated  on  the 
Stanley  River  four  miles  above  its  confluence  with 
the  Brisbane  River  and  138  miles,  by  river,  from 
the  mouth  of  the  latter.  The  various  functions  of 
Somerset  Dam  are  not  mutually  consistent  and  a 
compromise  is  necessary  to  ensure  the  most  effec- 
tive use  of  the  reservoir.  Priority  is  given  to  urban 
water  supply  and  flood  mitigation,  and  other  func- 
tions are,  with  reservations,  entirely  dependent  on 
the  main  ones.  The  extreme  variations  of  flood  and 
drought  in  the  Brisbane  Valley  make  seasonal 
management  impracticable.  At  Somerset  Dam  it  is 
necessary  to  reserve  the  lower  40%  of  the  storage 
for  water-supply  purposes  and  the  upper  60%  for 
flood  mitigation,  and  the  division  line  between 
them  is  called  the  permanent  water-supply  level. 
Following  a  flood,  the  level  of  the  reservoir  is 
reduced  to  the  permanent  water-supply  level  as 
rapidly  as  possible  consistent  with  the  mitigation 
of  flooding  in  the  Brisbane  River.  When  the  reser- 
voir is  below  this  level  the  main  consideration 
governing  releases  is  the  requirements  of  the 
Brisbane  Water  Supply  System.  (See  also  W72- 
07233)  (Knapp-USGS) 
W72-07243 


AUTOMATIC  INSTRUMENTATION  FOR 
TELEMETERING  RAIN  AND  RIVER-LEVEL 
DATA  FROM  REMOTE  STATIONS, 

S.  V.  Datar,  and  P.  Mohammed. 
In:  Proceedings  of  WMO/Unesco  Symposium  on 
Hydrological  Forecasting,  Queensland,  Australia, 
1967:  World  Meteorological  Organization  Techni- 
cal Note  No  92,  p  300-306,  1969.  5  fig. 

Descriptors:      'Telemetry,      'Data     collections, 
'Hydrologic        data,        'Data        transmission, 
•Meteorological    data,    Networks,    Rain    gages, 
Water  levels. 
Identifiers:  'India. 

In  addition  to  giving  rainfall  information  in  the 
shortest  possible  time  from  uninhabited  moun- 
tainous areas  where  the  support  of  a  manned  sta- 
tion is  either  too  difficult  or  too  costly,  telemetry 
equipment  produces  data  of  greater  reliability  than 
those  an  ordinary  observer  in  such  regions  can 
provide.  It  can  also  be  adapted  to  report  river-gage 
data  as  well  as  meteorological  parameters  like  at- 


mospheric temperature,  humidity,  wind  speed  and 
direction.  A  large  variety  of  instruments  can  be 
designed  to  serve  this  purpose.  They  have  in  com- 
mon: a  sensor  to  measure  the  parameter-precipita- 
tion or  water  level;  a  data  register  to  store  the  in- 
telligence; a  programmer  for  sequencing  the  in- 
strumental operations;  a  coding  device  to  encode 
the  data;  a  clock  for  initiating  the  telemetering  ac- 
tion at  regular  predetermined  intervals;  a  suitable 
radio  transmitter,  receiver  and  antennas;  and  a 
power-supply  unit.  The  Instrument  Division  of  the 
India  Meteorological  Department  has,  over  the 
last  few  years,  carried  out  experiments  to  design 
and  develop  systems  for  the  automatic  telemeter- 
ing of  rainfall  and  river-stage  data  to  receiving  sta- 
tions up  to  100  km  from  the  field  units.  (See  also 
W72-07233)  (Knapp-USGS) 
W72-07244 


THE  COMPUTATION  AND  FORECASTING  OF 
MAXIMUM  FLOOD  DISCHARGES, 

A.  B.  Kryzhanovska,  and  G.  V.  Pavlenko. 
In:  Proceedings  of  WMO/Unesco  Symposium  on 
Hydrological  Forecasting,  Queensland,  Australia, 
1967:  World  Meteorological  Organization  Techni- 
cal Note  No  92,  p  320-325,  1969.  3  fig,  7  ref. 

Descriptors:  'Flood  forecasting,  'Peak  discharge, 
♦Runoff  forecasting,  Recession  curves,  Hydro- 
graph  analysis,  Base  flow,  Overland  flow. 
Identifiers:  'USSR. 

The  procedure  of  flood-discharge  forecasts  of 
mountain  rivers  in  the  USSR  is  based  on  deter- 
mination of  the  inflow  of  rain  and  snow-melt 
waters  to  the  upstream  cross-sections  of  rivers, 
and  on  calculation  of  the  transformation  of  flood 
waves  while  they  pass  the  river  section  to  the  out- 
let. Determination  of  water  inflow  to  the  river  is  by 
means  of  observational  data  on  water  runoff  in 
upper  cross-sections  in  cases  when  high  accuracy 
is  required  or  by  means  of  observations  of 
precipitation  in  the  basin  if  it  is  necessary  to  ex- 
tend the  period  of  forecast.  Maximum  flood 
discharges  are  correlated  with  runoff  volume  per 
flood,  which  in  turn  is  determined  by  the  equation 
of  water  balance;  in  which  the  runoff  depth  of  the 
unit  flood  is  a  function  of  x,  the  sum  of  excess 
precipitation  for  a  calculation  time  interval,  and  n, 
the  basin  humidification  characteristic.  In  moun- 
tain basins  with  no  direct  observational  data  for 
humidification  of  the  basin,  n  can  be  characterized 
by  the  pre-flood  discharge  produced  by  base  flow, 
by  the  sum  of  precipitation  which  fell  before  the 
flood  and  has  not  yet  reached  the  groundwater 
level,  and  by  temperature  conditions  during  the 
period  of  flood  information,  which  determine 
evapotranspiration.  The  values  of  runoff  per  flood 
are  satisfactorily  correlated  with  the  excess  max- 
imum discharges  above  base  flow.  Base  flow  is 
determined  by  the  standard  recession  curve  de- 
pending on  the  character  of  the  pre-flood 
discharge  formation.  (See  also  W72-07233)  (K- 
napp-USGS) 
W72-07245 


2B.  Precipitation 


THE  APPLICATION  OF  THE  ANALYSIS  OF 
VARIANCE  TO  MEAN  AREAL  RAINFALL 
ESTIMATION, 

Institute  of  Hydrology,  Wallingford  (England). 
R.  T.  Clarke,  and  K.  A.  Edwards. 
Journal  of  Hydrology,  Vol  15,  No  2,  p  92-112, 
February  1972.  1  fig,  9  tab,  6  ref. 

Descriptors:  'Rainfall,  'Distribution  patterns, 
'Statistical  models,  'Linear  programming,  'Varia- 
bility, Statistics,  Statistical  methods,  Rain  gages, 
Network  design,  Precipitation  (Atmospheric), 
Probability. 
Identifiers:  Mean  areal  rainfall. 

Mean  areal  rainfall  for  a  region  and  a  measure  of 
its  precision  are  estimated  by  a  statistical  model 
expressing  point  rainfall  as  a  linear  function  of 
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model  parameters.  Different  assumptions  about 
the  nature  of  the  rainfall  surface  require  the  esti- 
mation of  different  sets  of  parameters  and  lead  to 
different  measures  of  the  precision  of  mean  areal 
rainfall.  If  this  measure  of  precision  is  to  be  used 
to  examine  the  adequacy  of  a  network  of  rain- 
gauges,  then  conclusions  may  be  very  different  ac- 
cording to  which  set  of  initial  assumptions  are 
adopted.  Two  components  of  variance  are 
required  to  express  the  precision  of  mean  areal 
rainfall  estimates:  a  measure  of  the  'residual' 
variation  in  point  measures  of  rainfall;  and  a  mea- 
sure of  the  variation  in  point  rainfall  from  period 
to  period.  (Knapp-USGS) 
W72-06694 


MAPS  OF  UPPER  AIR  CURRENTS  ABOVE  THE 
EARTH, 

Nauchno-Issledovatelskii         Institut         Aerokli- 

matologii,  Moscow  (USSR). 

I.  G.Guterman. 

Soviet  Geography:  Review  and  Translation,  Vol 

12,  No  10,  p  679-694,  December  1971.  4  fig,  3  tab, 

29  ref . 

Descriptors:  'Meteorology,  'Currents  (Air),  *Air 
circulation,    Air    masses,    Turbulence,    Synoptic 
analysis,  'Mapping. 
Identifiers:  'Zonal  air  flow,  'Meridional  air  flow. 

Starting  with  the  International  Geophysical  Year 
and  the  International  Geophysical  Cooperation, 
the  Societ  Union  began  constructing  air  current 
maps  for  the  northern  hemisphere.  In  the  course  of 
subsequent  research,  it  was  established  that  equal 
attention  needs  to  be  given  to  the  vortical  com- 
ponent of  wind  motion,  the  macroturbulence,  and 
to  the  mean  meridional  components  of  the  flows. 
This  led  to  appearance  of  maps  of  the  covariant 
momentums  of  the  zonal  and  meridional  com- 
ponents of  winds  and  other  parameters.  Maps  of 
the  zonal  and  meridional  components  of  the 
resultant  velocities  of  upper  air  currents  in  Janua- 
ry and  July  are  presented,  described  and  analyzed. 
Seasonal  differences  between  the  northern  and 
southern  hemispheres  are  elucidated.  Mean 
meridional  component  values  in  both  hemispheres 
decline  toward  the  equator.  Along  some  longitudes 
this  component  reaches  zero  at  the  equator.  The 
most  intensive  exchange  between  hemispheres 
caused  by  the  mean  circulation  is  observed  above 
oceans  in  January  and  above  continents  in  July. 
(Casey-Arizona) 
W72-06732 


RAINDROP  CHARGE-SIZE   MEASUREMENTS 
IN  WARM  RAIN, 

Hawaii  Univ.,  Hilo.  Dept  of  Meteorology. 

T.  Takahashi,  and  C.  M.  Fullerton. 

Journal  of  Geophysical  Research,  Vol  77,  No  9,  p 

1630-1636,  March  20,  1972.  4  fig,  1  tab,  28  ref.  NSF 

Grants  GP-5481,  GA-350. 

Descriptors:        'Precipitation        (Atmospheric), 
'Hawaii,  'Rainfall,  'Particle  size,  'Electric  fields, 
Cloud  physics,  Instrumentation,  Data  collections. 
Identifiers:  Electric  charge  (Raindrops). 

Measurements  were  made  of  size  and  electric 
charge  of  raindrops  falling  from  warm  clouds  at 
Hilo,  on  the  windward  coast  of  the  island  of 
Hawaii,  during  November  and  December  1970. 
Most  raindrops  smaller  than  1.4  mm  in  diameter 
are  negatively  charged,  whereas  larger  drops  are 
predominantly  positive.  Rainfall  from  shallow  cu- 
mulus clouds  most  frequently  contains  negatively 
charged  raindrops.  A  tentative  model  is  proposed 
to  explain  the  observed  variation  in  raindrop  size 
and  charge  during  the  development  of  warm 
clouds  over  Hawaii.  (Knapp-USGS) 
W72-06759 


WARM  FOG  MODIFICATION  STUDIES, 

Meteorology  Research,  Inc.,  Altadena,  Calif. 
For  primary  bibliographic  entry  see  Field  03B. 
W72-06786 


SOVIET     WORK     AND     WRITING     IN     CLI- 
MATOLOGY, 

Wisconsin  Univ.,  Milwaukee.  Dept.  of  Geography. 

P.E.Lydolph. 

Soviet  Geography:  Review  and  Translation,  Vol. 

12,  No.  10,  p  637-665,  December  1971.  207  ref. 

Descriptors:  'Climatology,  'Bibliography, 
•Foreign  research,  Temperature,  Precipitation, 
Heat  balance,  Radiation,  Circulation,  Weather, 
Droughts,  Microclimatology,  Agroclimatology, 
Control. 
Identifiers: 'USSR. 

Perhaps  half  of  the  climatological  literature 
published  in  the  world  today  is  being  written  by 
Soviet  climatologists  in  the  Russian  language,  and 
some  of  it  represents  the  foremost  work  in  the 
field.  A  discussion  is  presented  of  the  recent  and 
more  significant  publications  by  Soviet  climatolo- 
gists which  is  subdivided  by  topic.  The  topical 
categories  include:  general  works,  climatological 
thought,  radiation  and  heat  balance,  atmospheric 
circulation,  temperature  and  precipitation,  severe 
weather  phenomena,  drought  and  related 
phenomena,  microclimate  and  interface 
phenomena,  agroclimate,  melioration  and  climate 
control,  applied  climatology,  climatic  change, 
polar  areas  and  climatic  classification.  A  special 
section  of  bibliographical  materials  in  the  English 
language  is  also  presented.  Soviet  climatologists 
are  active  in  all  fields  and  particularly  in  such 
branches  as  radiation  and  heat  budget  studies  and 
agroclimatology.  A  selected  list  of  Soviet  publica- 
tions includes  the  most  important  recent  papers  on 
general  work,  topical  and  philosophical  material 
and  a  wealth  of  literature  on  subregion  climates  of 
the  USSR.  It  contains  207  items.  Additional  lists 
include  50  papers  translated  in  Soviet  Geography: 
Review  and  Translation,  Soviet  organizations 
sponsoring  research  on  climate,  and  Soviet  and 
prerevolutionary  climatologists.  (Casey-Arizona) 
W72-07033 


ON  ESTIMATING  THE  WETTING  OF  WALLS 
BY  DRIVING  RAIN, 

Ts.  A.  Shver. 

Soviet  Geography:  Review  and  Translation,  Vol 
12,  No  10,  p  701-710,  December  1971.  2  fig,  3  tab,  7 
ref.  Trans  from  Trudy,  Glavnaya  Geofizicheskaya 
Observatoriya.  No.  246, 1969. 

Descriptors:  'Rainfalls,  'Walls,  'Penetration, 
'Environmental  effects,  'Wind  velocity, 
'Wetting,  Latitudinal  studies,  Estimating  equa- 
tions. 

Identifiers:  'USSR,  'Driving  rain,  'Rainfall 
damage. 

Rain  seldom  falls  vertically,  but  usually  forms  an 
angle  with  vertical  surfaces.  This  increases  the 
amount  that  soaks  into  walls  which  frequently 
causes  damage  to  buildings.  Rain  accompanied  by 
wind  is  known  as  driving  rain,  which  is  the  most 
damaging  type  of  rain.  The  Lacy-Shellard  index 
compares  areas  with  driving  rain,  and  consists  of 
the  annual  precipitation  and  mean  annual  wind 
velocity  product.  The  index  suffers  from  some 
limitations:  (1)  it  provides  no  information  about 
the  effect  of  wind  direction;  (2)  it  is  computed 
from  mean  data  while  significant  moisture 
penetration  into  protective  surfaces  occurs  in 
heavy,  prolonged  rain;  (3)  the  map  of  the  index 
does  not  reflect  the  effect  of  local  peculiarities;  (4) 
it  omits  the  effect  of  height  of  buildings  and  struc- 
tures. A  more  refined  driving-rain  index  is 
proposed  that  is  the  product  of  total  precipitation 
and  frequency  of  wind  speeds  more  than  5  m/sec. 
In  the  European  USSR,  according  to  this  index, 
some  30-40%  of  the  total  precipitation  strikes  ver- 
tical surfaces  north  of  55  degrees  N  latitude.  The 
percentage  rises  to  70%  along  the  coasts  of  the 
Barents  Sea,  the  Baltic  Sea  and  the  Gulf  of  Fin- 
land. (Casey-Arizona) 
W 72-07045 


THE  IMPACT  OF  ECONOMIC  ACTIVITY  ON 
CLIMATE, 

M.  I.  Budyko,  O.  A.  Drozdov,  and  M.  I.  Yudin. 


Soviet  Geography:  Review  and  Translation,  Voli 
12,  No  10,  p  666-679,  December  1971 .  1  fig,  1  tab,> 
33  ref.  Trans,  from  Sovremennyye  problemy  kli~ 
matologii,  M.  I.  Budyko,  ed.  Leningrad:' 
Gidrometeoizdat,  1966. 

Descriptors:  'Arid  lands,  'Microclimatology,  'Air 
temperature,  'Heat  exchange,  'Convection,  Ener-' 
gy  budget.  Humidity,  Precipitation  (Atmospheric), 
Environmental  effects,  Mode  of  action.  Forests,1 
Cities,  Air  pollution,  Diumal,  Climates,  Vegeta- 
tion effects,  Air  masses,  Air  circulation. 
Identifiers:  'Climatic  changes. 

The  climatic  consequences  of  a  variety  of  human 
activities  are  examined  in  terms  of  their  effects  on 
local  energy  balances.  Cities  consume  energy  at 
rapid  rates,  and  lead  to  increases  in  local  air  tem- 
peratures.  This  effect  is  further  heightened  by  air 
pollution  which  attenuates  outgoing  long-wave 
radiation.  Additionally,  the  greater  surface1 
roughness  and  higher  sensible  heat  flux  during 
warm  periods  combine  to  intensify  vertical  cur-1 
rents  and  may  result  in  precipitation  increases/ 
Forest  canopies  tend  to  absorb  more  solar  energy1 
than  open  land,  which  mainly  heats  the  canopy 
and  evaporates  water.  The  absence  of  wind  within 
the  forest  and  the  lessened  sensible  heat  flux  tend' 
to  smooth  diurnal  temperature  fluctuation. 
Nighttime  cooling  is  minimized  by  atmospheric 
thermal  stratification  which  hinders  heat1 
exchange.  Deforestation  results  in  a  drop  in  mean 
annual  air  temperature  and  an  increase  in  diurnal 
range.  Irrigation  in  the  arid  zone  produces  signifi- 
cant changes  in  the  heat  and  water  exchange  at  the 
air-ground  surface.  Normally,  most  incoming 
radiation  in  the  desert  heats  the  atmosphere 
through  sensible  heat  flux,  the  temperature  of  the 
air  masses  rise  and  relative  humidity  drops.  As  a. 
result  of  irrigation,  evaporation  increases  and  the 
temperature  of  the  ground  surface  decreases. 
(Casey-Arizona) 
W72-07046 


MULTIVARIATE  TECHNIQUES  FOR  SPECIFY- 
ING TREE-GROWTH  AND  CLIMATE  RELA- 
TIONSHIPS AND  FOR  RECONSTRUCTING 
ANOMALIES  IN  PALEOCLIMATE, 

Arizona     Univ.,     Tucson.     Lab.    of    Tree-Ring 
Research;  and  Wisconsin  Univ.,  Madison.  Center 
for  Climatic  Research;  and  Virginia  Univ.,  Char- 
lottesville. Dept.  of  Environmental  Sciences. 
H.  C.  Fritts,  T.  J.  Biasing,  B.  P.  Hayden,  and  J.  E. 
Kutzbach. 

Journal  of  Applied  Meteorology,  Vol  10,  No  5,  p 
845-864,  October  1971.  14  fig,  2  tab,  29  ref. 

Descriptors:  'Precipitation  (Atmospheric), 
'Statistical  methods,  'Dendrochronology.  'Cli- 
matic data,  'History,  Dating,  Time,  Plant  growth, 
Variability,  Environmental  effects. 
Identifiers:  'Tree-ring  analysis,  'Principle-com- 
ponents analysis,  'Multivariate  statistics,  'North 
America. 

Few  long-term  climatic  records  are  available  for 
western  North  America  because  of  low  population 
densities  and  recent  settlement.  Although  tree 
rings  can  be  precisely  dated  and  their  widths  can 
be  used  to  extend  the  climatic  record  backwards  in 
time,  the  usefulness  of  this  method  has  been 
limited.  Tree-ring  data  represent  a  great  variety  of 
responses  to  the  environment  which  generates  an 
awkward  number  of  variables  for  data  processing. 
Until  recently,  it  was  necessary  to  select  highly 
stratified  samples  whose  growth  has  been  similarly 
limited  by  a  small  number  of  environmental  varia- 
bles. Advances  in  computer  processing  techniques 
and  multivariate  statistical  analysis  have  alleviated 
some  of  the  data  gathering  restrictions.  Environ- 
mental variables  are  diagrammed  and  response 
functions  derived  which  relate  ring-width 
chronologies  to  seasonal  climatic  chronologies.  A 
large  number  of  climatic  variables  were  calibrated 
using  multivariate  analyses.  A  series  of  transfer 
functions  allowed  estimates  of  anomalous  climatic 
variations  from  the  tree-ring  records  and  for 
periods  without  which  climatic  records  are  availa- 
ble. Reconstruction  of  the  anomalous  variations 


/tre  obtained  back  to  1700  A.D.  The  results  in- 
icate  that  multivariate  analysis  could  well  revolu- 
lonize  dendrochronology  by  liberating  it  from  the 
cstrictions  of  arid  forest  borders  and  arctic 
eelines.  (Casey-Arizona) 
/72-07055 


FFECT   OF   TOPOGRAPHY   ON   MICROCLI- 
IATE  IN  SOUTHWESTERN  WISCONSIN, 

orest  Service  (USDA),  La  Crosse,  Wis.  North 

cntral  Forest  Experiment  Station. 

.S.  Sartz. 

SDA  Forest  Serv.  Res.  Paper  NC-74, 1972,  6  p,  3 

g,  2  tab,  6ref. 

escriptors:  *Air  temperature,  'Evapotranspira- 
>n,  *Snow  cover,  *Snowpacks,  'Solar  radiation, 
ioil  water,  Wind  velocity,  Microclimatology,  Cli- 
atic  data,  Melting,  Moisture,  Rainfall,  Sublima- 
>n,  Wisconsin, 
entifiers:  'Terrain  effects. 

dge  and  coulee  terrain  has  little  effect  on  point 
infall,  but  snowpack  accumulation  is  affected  by 
gree  of  slope  and  aspect.  North  slopes  accumu- 
:e  about  50  percent  more  snow.  Soil  water  deple- 
m  is  little  affected  by  aspect.  South  slopes 
ceive  more  insolation  than  north  slopes,  but  tem- 
rature  differences  are  slight  and  may  result 
Jre  from  wind  differences  than  from  aspect.  Air 
ainage  has  a  significant  effect  on  nighttime  air 
nperatures  in  coulee  bottoms. 
72-07068 


GNOMICAL  CONVERSION  OF  A  MINIA- 
>RE  NET  RADIOMETER  TO  AN  ALL-WAVE 
JMISPHERIC  RADIOMETER, 

rest  Service  (USDA),  St.  Paul,  Minn.  North 

ntral  Forest  Experiment  Station. 

r  primary  bibliographic  entry  see  Field  02D 

72-07072 


ECIPITATION  CHARACTERISTICS  OF 
MMER  STORMS  AT  HIGH-ELEVATION 
ATIONS  IN  UTAH, 

rest  Service  (USDA),  Logan,  Utah.  Intermoun- 

n  Forest  and  Range  Experiment  Station. 

E.  Farmer,  and  J.  E.  Fletcher. 

IDA  Forest  Serv.  Res.  Pap.  INT-110,  December 

M,  24  p,  8  fig,  5  tab,  19ref. 

scriptors:  'Rainfall  intensity,  'Mountains, 
lorms,  'Thunderstorms,  Cloudbursts,  Utah, 
in,  Floods,  Mass  curves,  Snow, 
ntifiers:  Rainfall  intensity-duration-frequency, 
orm  duration,  Storm  number,  Elevation-depth 
infall  rate,  Precipitation  depth. 

suits  of  data  analyses  are  presented  for  25 
cipitation  intensity  stations  on  two  study  areas 
antral  and  north-central  Utah  located  at  eleva- 
is  between  4,350  and  10,150  feet  msl.  All  data 
e  collected  during  the  period  May  1  to  October 
Each  station  has  10  or  more  years  of  record; 

station  has  30  years  of  record.  The  following 
lyses  were  made:  (1)  record  consistency;  (2) 
inition  of  local  precipitation  zones;  (3)  intensi- 
luration-frequency  characteristics;  (4)  24-hour 
tns;  (5)  monthly  depths  and  number  of  storms; 
storm  occurrence  by  hour  of  the  day;  and  (7) 
m  occurrence  by  storm  duration.  The 
epilation  zone  between  6,500  and  8,000  feet 
is  expected  to  receive  the  greatest  rainfall  in- 
■ties.  There  is  a  trend  toward  reduced  intensi- 
with  increasing  elevation  but  the  trend  is  not 
orm.  However,  those  precipitation  zones  that 
ive  the  most  intense  rainfall  do  not  coincide 

those  zones  receiving  the  greatest  depth  of 
'all.  Generally,  rainfall  depth  increases  with 
ation,  but  on  one  study  area  the  zone  that 
ived  the  greatest  depth  was  not  the  highest 
ation  zone.  A  marked  difference  in  the  dis- 
ition  of  storm  occurrence  by  hour  between  the 

study  areas  is  attributed  to  differences  in 
11  type  an<j  to  differences  in  the  principal 
«  of  summer  moisture.  Average  storm  length 
:s  inversely  with  elevation. 


W72-07078 


DAILY  TEMPERATURES  AND  PRECIPITA- 
TION FOR  SUBALPINE  FOREST,  CENTRAL 
COLORADO, 

Forest  Service  (USDA),  Fort  Collins,  Colo.  Rocky 
Mountain  Forest  and  Range  Experiment  Station. 
A.  D.  Haeffner. 

USDA  Forest  Serv.  Res.  Pap.  RM-80,  December 
1971,  48  p,  2  fig,  2tab,6ref. 

Descriptors:   'Climatic   data,   'Precipitation   (At- 
mospheric), 'Air  temperature,  Snowfall,  Storms, 
Forests,  Rocky  Mountain  Region,  Colorado. 
Identifiers:  'Experimental  watersheds,  Subalpine, 
Fraser  Experimental  Forest. 

Daily  maximum  and  minimum  temperatures  and 
precipitation  are  presented  for  two  subalpine 
forest  stations  near  Fraser,  Colorado.  Records 
were  collected  over  a  33-year  period  at  9,070  feet. 
Mean  annual  temperature  was  33  deg  F.,  with  the 
extremes  ranging  from  -40  deg  to  91  deg  F.  Annual 
precipitation  ranged  from  17  to  28  inches,  with  an 
average  of  23  inches.  Five  years  of  record  at 
10,620  feet  indicate  lower  maximum  temperatures 
as  well  as  higher  minimums. 
W72-07079 


EFFECT  OF  PRECIPITATION  ON  PINE  INCRE- 
MENT, (IN  RUSSIAN), 

For  primary  bibliographic  entry  see  Field  021 
W72-07117 


HYDROLOGICAL  FORECASTING. 

For  primary  bibliographic  entry  see  Field  02A 

W72-07233 


THE    HYDROLOGICAL    CYCLE-ITS    PHYSI- 
CAL BASIS  AND  ITS  PREDICTABILITY, 

Weather  Bureau,  Silver  Spring,  Md. 

For  primary  bibliographic  entry  see  Field  02A 

W72-07234 


PREDICTION    ASPECTS    OF    THEORETICAL 
MODELLING  OF  LARGE-SCALE  PATTERNS, 

Weather  Bureau,  Silver  Spring,  Md. 

For  primary  bibliographic  entry  see  Field  02A 

W72-07236 


RESEARCHES     IN     INDIA     ON     OBJECTIVE 

PRECIPITATION  ASSESSMENT, 

For  primary  bibliographic  entry  see  Field  02A. 

W72-07237 


A  CYCLONIC  DISTURBANCE  IN  THE  UPPER 
TROPOSPHERE  ASSOCIATED  WITH 

WIDESPREAD  RAIN  OVER  SOUTH-EASTERN 
AUSTRALIA, 

New  Zealand  Meteorological  Service,  Wellington. 
For  primary  bibliographic  entry  see  Field  02A 
W72-07238 


WIDESPREAD    HEAVY    RAIN    IN    NEW    ZEA- 
LAND   ASSOCIATED    WITH    CYCLOGENESIS 
OVER  THE  NORTH-WESTERN  TASMAN  SEA, 
New  Zealand  Meteorological  Service,  Wellington. 
For  primary  bibliographic  entry  see  Field  02A 
W72-07239 


2C.  Snow,  Ice,  and  Frost 


WATER  STRESS  AND  OCEAN  CURRENT  MEA- 
SUREMENTS AT  CAMP  200, 

Lamont-Doherty        Geological         Observatory, 

Palisades,  N.Y. 

K.  Hunkins. 

AIDJEX  Bulletin  No  12,  (Washington  University) 

p  35-60,  February  1972.  10  fig,  2  tab,  9  ref  ONR 

Contract  No  0014-67-A-0108-0016 


WATER  CYCLE— Field  02 
Snow,  Ice,  and  Frost — Group  2C 


Descriptors:    'Ocean    currents,    'Arctic    Ocean, 
Drag,  Currents  (Water),  Density  currents,  Current 
meters,    Freezing,    Sea    ice,    Water    circulation, 
Roughness  (Hydraulic). 
Identifiers:  Camp  200  (Arctic  Ocean). 

Ocean  current  observations  were  made  at  Camp 
200  in  the  Arctic  Ocean,  with  meters  at  depths  of  5 
m,  7  m,  11  m,  19  m,  32  m,  and  75  m  below  sea 
level.  In  addition,  ten  profiles  were  made  at  more 
closely  space  intervals  with  a  current  meter 
lowered  by  hand.  A  roughness  length  of  0.15  cm 
was  found  for  the  underside  of  the  ice,  cor- 
responding to  a  drag  coefficient  of  0.0076  at  a  level 
1  m  below  the  ice.  A  weak  boundary  current  just 
below  the  ice  appeared  during  periods  in  which  the 
ice  was  almost  motionless.  The  boundary  current 
was  5  m  to  20  m  thick  with  a  maximum  speed  of 
about  5  cm/sec.  It  is  suggested  that  these  are  local 
currents  associated  with  brine  produced  by  sea  ice 
freezing  on  the  bottom.  (Knapp-USGS) 
W72-06695 


WATER    AND   ICE   MOTION   IN   THE   BEAU- 
FORT SEA,  SPRING  1970, 

Washington   Univ.,   Seattle.   Dept.   of  Oceanog- 
raphy. 

L.  K.  Coachman,  and  J.  L.  Newton. 
AIDJEX  Bulletin  No  12  (Washington  University), 
p  61-91 ,  February  1972.  13  fig,  3  tab,  16  ref. 

Descriptors:    'Arctic    Ocean,    'Ocean    currents, 
'Winds,  Meteorology,  Currents  (Water),  Current 
meters,  Sea  ice,  Water  circulation. 
Identifiers:  Ekman  transport. 

The  Arctic  Ocean  contains  two  layers  of  circulat- 
ing water  of  relatively  uniform  density  which  are 
separated  by  a  pycnocline.  In  the  Beaufort  Sea, 
the  upper  layer  occupies  the  0-50  m  level  and  the 
pycnocline  region  is  about  200  m  thick.  The  motion 
of  the  ice  pack  is  directly  affected  by  the  circulat- 
ing water  and  by  wind  stress.  For  periods  of  steady 
drift  the  ice  motion  was  directed  to  the  right  of  the 
wind  stress  (about  45  deg)  shears  agreed  with  ob- 
served shears  between  the  surface,  40  m,  and  150 
m.  This  is  evidence  that  the  motions  are  in  quasi- 
geostrophic  balance.  Both  in  absolute  value  and 
phase,  the  currents  at  40  m  and  150  m  can  be  ex- 
plained by  a  quasi-geostrophic  balance  associated 
with  a  changing  surface  slope  and  concomitant  ad- 
justments of  the  internal  mass  field.  The  ice  mo- 
tion was  governed  by  a  combination  of  direct  wind 
stress  and  a  sea  surface  slope,  which  in  turn  was 
established  by  wind  stress  and  the  convergence  of 
the  Ekman  transport  in  the  upper  layer.  Ice  motion 
was  strongly  correlated  with  the  wind  field  not  so 
much  because  the  ice  was  directly  locally  wind- 
driven,  but  rather  because  the  sea  surface  slope 
caused  by  convergence  in  the  oceanic  Ekman 
layer  was  nearly  normal  to  the  atmospheric 
isobars,  and  therefore  also  nearly  normal  to  the 
geostrophic  wind  field.  (Knapp-USGS) 
W72-06696 


IMAGE  ENHANCEMENT  TECHNIQUES  FOR 
IMPROVING  SEA-ICE  DEPICTION  IN  SATEL- 
LITE INFRARED  DATA, 

Allied  Research  Associates,  Inc.,  Concord,  Mass. 
For  primary  bibliographic  entry  see  Field  07B 
W72-06698 


INTERFEROMETRIC  STUDY  OF  FREEZING 
OF  SEA  WATER, 

Northwestern    Univ.,    Evanston,    111.    Dept.    of 

Mechanical  Engineering. 

R.  Farhadieh,  and  R.  S.  Tankin. 

Journal  of  Geophysical  Research,  Vol  77,  No  9  p 

1647-1657,  March  20,  1972,  10  fig,  12  ref    ONR 

Contract  No  0014-67-A-0356-0021 . 

Descriptors:  'Freezing,  'Sea  water,  'Convection, 
'Crystallization,  'Sea  ice,  Salinity,  Instrumenta- 
tion, Water  temperature,  Interferometry,  Super- 
cooling. 


Field  02— WATER  CYCLE 
Group  2C— Snow,  Ice,  and  Frost 


The  role  of  convection  currents  in  the  freezing  of 
sea  ice  was  studied  using  a  Mach-Zehnder  inter- 
ferometer. The  isotherms  are  obtained  throughout 
the  liquid  and  from  these  the  convection  pattern 
can  be  determined.  The  temperature  distribution  in 
the  sea  water  agrees  with  the  calculations  by 
Veronis  that  show  a  reversal  of  temperature 
gradient  in  the  central  portion  of  the  test  sections 
at  large  Rayleigh  numbers.  The  ice  front  that 
forms  in  undercooled  sea  water,  where  there  is  a 
temperature  gradient,  extends  to  the  0.0  deg  C 
isotherm.  High-salinity  brine  is  ejected  by  the  sea 
ice  at  about  80  sec  after  freezing  for  the  experi- 
ments conducted  in  this  study.  (Knapp-USGS) 
W72-06760 


A    STUDY     OF    A     MULTIYEAR     PRESSURE 
RIDGE  IN  THE  BEAUFORT  SEA, 

Cold   Regions   Research   and   Engineering   Lab., 

Hanover,  N.H. 

A.  Kovacs,  W.  F.  Weeks,  S.  Ackley,  and  W.  D. 

Hibler,  III. 

AIDJEX  Bulletin  No  12  (Washington  University), 

p  17-28,  February  1972.  7  fig,  12  ref. 

Descriptors:  *Sea  ice,  'Topography,  'Profiles,  Ice 
cover,  Navigation,  Ice  jams. 
Identifiers:  'Pressure  ridges  (Sea  ice). 

Three  transverse  profiles  were  made  of  a  large 
pressure  ridge  in  the  Beaufort  Sea.  The  ridge  sail 
extended  4  m  above  sea  level  and  the  ridge  keel  ex- 
tended 13  m  below  sea  level.  The  cross  sections  of 
the  ridge  keel  are  roughly  semicircular;  therefore 
form  drag  coefficients  for  flow  transverse  to  the 
long  axes  are  high  (approximately  1.0).  The  ice  of 
the  ridge  is  massive.  All  the  interblock  voids  in  the 
ridge  at  the  time  of  its  formation  have  been 
completely  filled  with  ice.  Much  of  the  ice  in  the 
ridge  has  a  low  salinity  and  is  quite  strong.  Mul- 
tiyear  ridges  are  significant  obstacles  to  even  the 
largest  icebreaking  ship  and  should  be  avoided  if 
possible.  (Knapp-USGS) 
W72-06764 


VARIATIONS  OF  EXISTING  GLACIERS. 

UNESCO-IASH  Contribution  to  the  International 
Hydrological  Decade:  UNESCO  Technical  Papers 
in  Hydrology,  No  3,  1969. 19  p. 

Descriptors:  'Glaciers,  'Water  balance,  'Surveys, 
'International  Hydrological  Decade,  Hydrologic 
budget,  Ice,  Temperature,  Measurement, 
Hydrology,  Hydrologic  cycle,  Glaciation,  Snow- 
melt. 
Identifiers:  Glaciology. 

Measurement  and  compilation  of  data  on  varia- 
tions of  existing  glaciers  provide  guidance  in  ob- 
servations to  obtain  as  comprehensive  a  view  as 
possible  of  the  world's  glaciers  and  of  their  current 
variations.  The  variations  of  glaciers  are  particu- 
larly relevent  to  the  hydrological  cycle,  for  the 
state  of  a  glacier  in  relation  to  its  geographical 
position  is  an  important  indicator  of  climate  and 
the  variations  of  glaciers  accordingly  provide  a 
measure  of  climatic  trends.  The  information  in  this 
guide  is  presented  under  three  main  headings:  (1) 
Mountain  glaciers;  (2)  Ice  sheets,  ice  caps,  and 
calving  glaciers;  and  (3)  Data  submission  and 
publication.  (Woodard-USGS) 
W72-06769 


LOW  TEMPERATURE  TESTS  ON  LEUPOLD 
AND  STEVENS  TYPE  A-35  RECORDERS  AND 
RECORDER  CLOCKS, 

Department   of   the   Environment,   Ottawa   (On- 
tario). Inland  Waters  Branch. 
For  primary  bibliographic  entry  see  Field  07B. 

W72-06775 


PROBABILITY  FORECASTS  OF  WATER  SUR- 
FACE      TEMPERATURES       OF       THE       ST. 


LAWRENCE    RIVER    BETWEEN    KINGSTON, 
ONTARIO  AND  SOREL,  QUEBEC, 

Department  of  Energy,  Mines  and  Resources,  Ot- 
tawa (Ontario).  Inland  Waters  Branch. 
For  primary  bibliographic  entry  see  Field  04A. 
W72-06778 


FORMATION  OF  THE  CHEMICAL  COMPOSI- 
TION OF  GROUNDWATERS  OF  THAWED 
AREAS  WITHIN  PERMAFROST  IN  CENTRAL 
YAKUTSK  ASSR  (FORMIROVANIYE 

KHIMICHESKOGO  SOSTAVA  PODZEMNYKH 
VOD  TALIKOV  NA  PRIMERE  TSENTRAL'NOY 
YAKUTII), 

Akademiya  Nauk  SSSR,  Moscow.  Institut  Mer- 
zlotovedeniya. 
N.  P.  Anisimova. 
Izdatel'stvo'Nauka',  Moscow,  1971.  196  p. 

Descriptors:  'Water  chemistry,  'Chemical  analy- 
sis, 'Water  quality,  'Groundwater,  'Permafrost, 
Hydrogeology,  Topography,  Geomorphology, 
Terraces  (Geologic),  Geochemistry,  Geothermal 
studies,  Temperature,  Freezing,  Thawing,  Salts, 
Ions,  Lakes,  Springs,  Sampling,  On-site  investiga- 
tions. 

Identifiers:  'USSR,  'Yakutsk  ASSR,  'Lena 
River,  'Geocryology,  'Thermokarst,  Mineraliza- 
tion, Regionalization. 

On-site  investigations  were  conducted  in  1958-64 
in  the  Lena  River  region  of  Central  Yakutsk  ASSR 
to  study  chemical  composition  of  groundwaters  of 
thawed  areas  within  permafrost  (taliks)  in  relation 
to  salt  composition  of  rocks  and  inflowing  waters 
and  to  salt  accumulation  conditions.  Waters  of  un- 
derchannel  taliks  and  taliks  in  the  vicinity  of 
slopes  were  found  to  possess  good  water-quality 
characteristics  for  drinking-water  supply.  Special 
attention  was  given  to  the  varying  chemical  com- 
position and  mineralization  of  groundwaters  of 
sublacustrine  taliks  of  Lena  River  terraces  to 
recommend  measures  to  improve  the  quality  of 
water  to  meet  potable  and  agricultural  water 
requirements  of  small  populated  centers  of  the 
area.  To  rationally  plan  exploratory  work  and  util- 
ize water  resources  of  talik  zones,  the  area  was  di- 
vided into  7  regions  on  the  basis  of  permafrost, 
geomorphological,  and  hydrogeological  condi- 
tions, geological  structure,  and  chemical  composi- 
tion of  talik  waters.  The  text  is  designed  for  use  by 
glaciologists,  hydrogeologists,  hydrogeochemists, 
soil  scientists,  and  geographers.  (Josefson-USGS) 
W72-06806 


ANTARCTIC  GLACIOLOGY  IN  THE  INTER- 
NATIONAL HYDROLOGICAL  DECADE. 

UNESCO-IASH  Contribution  to  the  International 
Hydrological  Decade:  UNESCO  Technical  Papers 
in  Hydrology,  No  4, 1969.  16  p,  35  ref. 

Descriptors:  'Glaciers,  'Water  balance,  'Interna- 
tional Hydrological  Decade,  'Antarctic,  Surveys, 
Ice,    Precipitation    (Atmospheric),    Evaporation, 
Snowmelt,  Reviews. 
Identifiers:  'Glaciology,  Ice  flow. 

The  program  of  the  International  Hydrological 
Decade  (IHD)  provides  for  the  study  of  snow  and 
ice  (including  mountain  glacier  systems)  which 
form  significant  components  of  many  hydrological 
systems.  This  hydrological  survey  of  glaciological 
research  in  Antarctica  includes  the  following  top- 
ics: precipitation,  evaporation,  melting  and  snow 
drift,  ice  thickness  and  ice  flow.  Antarctic 
precipitation  occurs  almost  completely  in  the  form 
of  ice  crystals  and  in  the  presence  of  strong  winds. 
Evaporation  and  melt  losses  reach  50  cm/year  or 
more,  but  in  general  much  smaller  quantities  are 
involved.  Moreover,  any  melt  water  will  tend  to 
refreeze  in  the  cold  ice  below  and  not  contribute  to 
runoff.  The  measurement  of  ice  thickness  in  dif- 
ferent parts  of  the  ice  sheet  remains  one  of  the  pri- 
mary tasks  of  Antarctic  expeditions.  The  seismic 
spot  sounding  technique  supplemented  by  mea- 
surements of  gravity  is  about  to  be  replaced  by 


radar  sounding  which  can  be  carried  out  cont 
ously  from  an  aircraft.  The  basic  flow  propei 
of  ice  are  strongly  temperature  dependent 
there  is  evidence  that  they  undergo  a  drs 
change  especially  close  to  the  melting  p» 
(Woodard-USGS) 
W72-06917 


PHYSICS,  CHEMISTRY  AND  STRUCTURE 
NATURAL  ICE  AND  FROZEN  ROCKS  (FIZI 
KHIMIYA  I  STROYENIYE  PRIRODNY 
L'DOV  I  MERZLYKH  GORNYKH  POROD), 

Moscow  State  Univ.  (USSR). 

B.  A.  Savel'yev. 

Izdatel'stvo  Moskovskogo  Universiteta,  1971. 

P 

Descriptors:  'Ice,  'Rocks,  'Crys 
•Physicochemical  properties,  'Structure,  W 
structure.  Water  properties.  Water  chemi: 
Aqueous  solutions,  Ice-water  interfaces,  S 
cover,  Glaciers,  Crystallography,  Mineral 
Thermodynamics,  Ions,  Salts,  Gases,  Instrur 
tation.  Equipment. 

Identifiers:  'USSR,  'Ice  structure,  'Ice  crys 
•Crystal  structure.  Crystal  lattice,  Stereomi 
Stereograms. 

The  chemical  physics  of  ice  and  frozen  rocl 
discussed,  with  emphasis  on  the  properties  o 
as  they  are  related  to  the  fine  details  of  its  st 
lure.  Subjects  include:  (1)  water  and  ice  struci 
beginning  with  study  of  the  water  molecule,  p 
transitions  of  water,  and  theory  of  ice-crystal 
mation  and  destruction;  (2)  interaction  of  mil 
particles  and  aggregates  with  water  and  ic 
frozen  rock,  examined  in  terms  of  compos 
and  structural  characteristics  of  the  mineral  pa 
frozen  rocks,  interaction  of  water  and  weak  a 
ous  solutions  with  rocks,  and  phase  compos 
of  water  in  rocks;  (3)  structure  of  various  ice 
mations  and  methods  of  studying  ice  structurt 
composition  of  soUd,  liquid,  and  gaseous  < 
ponents  of  ice  and  migration  of  matter  in  ice,  z 
lated  to  ice  density  and  porosity,  permeabilit 
snow  and  firn,  and  gas  composition  in  ice  pi 
and  (5)  structure  of  frozen  rocks,  based  on 
animation  of  water  migration  processes  in  li 
and  gaseous  states  in  frozen  rock  and  the  influ 
of  exchangeable  cations  on  frozen-rock  text 
and  structure  of  ice  inclusions.  (Josef  son-USG 
W72-06919 


PERMAFROST  OF  TIEN  SHAN  (MERZL 
NYYE  YAVLENIYA  TYAN'-SHANYA), 

Kazakhskii  Nauchno-Issledovat 

Gidrometeorologicheskii       Institut,       Alma 

(USSR). 

A.  P.  Gorbunov. 

Kazakhskiy  Nauchno-Issledovatel' 

Gidrometeorologicheskiy  Institut  Trudy,  No 

Moskva,  1970.  267  p,  61  fig,  40  tab,  189  ref. 

Descriptors:  'Permafrost,  'Cryogenics,  'Crj 
gy,  'Frozen  ground,  'Mountains,  Alpine, 
matology,  Geology,  Geomorphology,  To 
raphy,  Meteorology,  Snow,  Ice,  Freezing,  Tl 
ing.  Glacial  drift.  Mass  wasting,  Solifhic 
Mudflows,  Rocks. 

Identifiers:  'USSR,  'Tien  Shan,  'Central  / 
•Kazakhstan,  'Thermokarst  topography,  B 
hummocks.  Block  fields.  Polygon  ground,  Gn 
ice,  Ice  lenses. 

Long-term  (1956-68)  field  investigations  ' 
made  in  the  extensive  mountain  system  of 
Shan,  which  covers  an  area  of  about  350,000  si 
within  the  USSR.  A  general  description  isgiv< 
the  geology,  geomorphology,  and  climate  of  tt 
pine  and  nival  belts  of  the  mountainous  count 
connection  with  the  presence  of  perennially  fr 
ground,  which  occupies  an  area  of  almost  6. 
sq  km.  Permafrost  thickness  increases  I 
several  meters  at  an  elevation  of  3,000  m  to  2' 
or  more  at  an  elevation  of  4,000  m.  Thawed  a 
within  permafrost  (taliks)  are  extremely  comi 
with  transparent  taUks  observed  at  elevatior 


WATER  CYCLE— Field  02 
Snow,  Ice,  and  Frost — Group  2C 


K)  m.  Cryogenic  structure  of  rocks  and  ground 
(reeze  and  thaw  rates  of  the  active  layer,  and 
nges  in  permafrost  thickness  are  examined  in 
junction  with  evolution  of  frozen  deposits  and 
ct  of  permafrost  on  geomorphology.  Data  are 
;n  on  morphology,  origin,  and  distribution  of 
i  patterned  ground  features  as  earth  hum- 
:ks  and  mounds,  structural  and  polygonal  soils, 
fluction  terraces,  ice  lenses,  thermokarst 
>graphy,  block  fields  ('stone  rivers'),  and  relict 
)genic  formations.  Influence  of  cryogenic 
.esses  on  formation  of  alpine  mudflows  (a 
d  flowage  type  of  mass-wasting)  is  discussed. 
is  for  economic  reclamation  of  alpine  regions 
rien  Shan  stress  the  importance  of  careful 
uation  of  current  permafrost  conditions  for  fu- 
construction  and  mining  work  in  the  area.  The 
is  designed  for  use  by  hydrogeologists, 
rologists,  construction  engineers, 

norphologists,    geographers,    soil    scientists, 
geologists  engaged  in  working  in  alpine  re- 
s  of  Central  Asia  and  Kazakhstan.  (Josefson- 
iS) 
1-06920 


)ROLOGY  OF  SIBERIAN  RIVERS  OF  THE 
:TIC   ZONE  (CIOROLOGIYA  SIBIRSKIKH 
k  ARKTICHESKO';  20NY). 
ticheskii     i     Aiitarkticheskii     Nauchno-Iss- 
vatelskii  Institut,  Leningrad  (USSR). 

ticheskiy  i  Antarkticheskiy  Nauchno-Iss- 
vatel'skiy  Institut  Trudy,  Vol  290,  Antonov, 
.,  editor,  Leningrad,  1970.  184  p. 

criptors:  *Hydrology,  *River  systems,  *Arc- 
*Ice  cover,  Ice  breakup,  Ice  jams,  Meteorolo- 
Snow  cover.  Stage-discharge  relations,  Water 
1  fluctuations,  Discharge  (Water),  Runoff, 
nnels,  Deltas,  Estuaries,  Navigation,  Statisti- 
nethods,  Forecasting,  Remote  sensing,  Instru- 
itation. 

itifiers:  *USSR,  *Siberia,  'Yenisey  River, 
River,  *Lena  River,  Ice  engineering,  Ice  con- 
,  Ice  removal,  Anabranches. 

irmation  on  the  hydrologic  regime  of  major 
:rian  rivers  flowing  into  arctic  seas  is  provided, 
ics  include:  (1)  stage-discharge  relations  for 
15  largest  rivers  of  the  USSR  based  on  flow  at 
mouth;  (2)  forecasts  of  ice  breakup  dates  for 
Yenisey,  Indigirka,  and  Kolyma  Rivers,  based 
nvestigations  of  the  relationship  of  these  dates 
tmospheric  processes;  (3)  use  of  autocorrela- 

functions  for  developing  long-term  forecasts 
ales  of  initial  ice  occurrence  for  lower  reaches 

estuaries  of  the  Ob  and  Yenisey  Rivers;  (4) 
of  aerial  reconnaissance  to  study  ice  condi- 
s  in  lower  reaches  and  estuaries  of  9  Siberian 
rs  during  ice  breakup  and  freezing;  (5)  ice-jam 
nation  on  the  Lena  River  during  high-water 
s  and  application  of  ice-engineering 
niques  to  control  and  remove  ice  jams;  (6) 
inel-forming  processes  in  lower  delta  reaches 
ie  Ob  and  Yenisey  Rivers  and  measures  to  im- 
'e  navigation  conditions;  and  (7)  design 
acteristics  of  fluid  manometers  used  in  water- 
1  gages  and  analysis  of  temperature  errors.  The 
:ction  of  papers  is  designed  for  a  wide  circle  of 
ers,  including  methodologists  concerned  with 
ying  the  river  regime  of  large  river  estuaries; 
r  forecasters  and  oceanologists;  and  workers 
tanning  and  production  agencies  associated 

operation  and  development  of  river  systems 

orthern  Siberia.  Studies  of  the  water  and  ice 
lie  of  rivers  of  the  Arctic  zone  should  also 
'e  useful  to  instructors  as  well  as  graduate  and 
:rgraduate  students  interested  in  various 
cts  of  the  problem.  (Josefson-USGS) 

-06921 


ESTIGATION  OF  ICE  REGIME  OF  RIVERS 
»  RESERVOIRS  (ISSLEDOVANIYE 

OVOGO      REZHIMA      REK      I      VODOK- 
kNILISHCH). 

udarstvennyi  Gidrologicheskii  Institut,  Lenin- 
(USSR). 


Gidrometeoizdat,  Leningrad,  Chizhov,  A.N.,  edi- 
tor, 1971. 152  p. 

Descriptors:  *Ice  cover,  *Ice  jams,  *Ice  breakup, 
•Rivers,  *Reservoirs,  Hydroelectric  plants, 
Meteorology,  Floods,  Water  levels,  Snow,  Frazil 
ice,  Freezing,  Melting,  Ice-water  interfaces,  Tem- 
perature, Heat  balance,  Thermal  stratification, 
Turnovers,  Ice  loads,  Hydraulics. 
Identifiers:  *USSR,  'Siberia,  *Ice  structure,  *Ice 
control,  Snow  ice,  Volga  River,  Dniester  River, 
Dnieper  River,  Lena  River,  Benthonic  water. 

The  ice  regime  of  rivers  and  reservoirs  of  the 
USSR  is  discussed,  with  emphasis  on  ice  forma- 
tion and  problems  of  ice  control.  Titles  of  the 
papers  are:  (1)  ice  regime  of  USSR  reservoirs;  (2) 
ice-thermal  regime  of  the  Kakhovka  Reservoir  in 
the  zone  of  construction  of  the  Zaporozh'ye 
hydroelectric  powerplant;  (3)  temperature  regime 
of  Volga  River  reservoirs  during  period  of 
complete  ice  cover;  (4)  use  of  electrical  modeling 
to  study  stresses  in  ice  cover;  (5)  ice  jams  and  ice- 
control  measures  on  the  Dniester  River  in  the  win- 
ters of  1967-68  and  1968-69;  and  (6)  the  Kyllakh  ice 
jam  on  the  Lena  River  in  1969.  (See  W72-06930 
thru  W72-06935)  (Josefson-USGS) 
W72-06929 


ICE  REGIME  OF  USSR  RESERVOIRS 
(LEDOVYY     REZHIM     VODOKHRANILISHCH 

SSSR), 

Gosudarstvennyi  Gidrologicheskii  Institut,  Lenin- 
grad (USSR). 
R.  V.  Donchenko. 

In:  Issledovaniye  ledovogo  rezhima  rek  i  vodok- 
hranilishch,  Gosudarstvennyy  Gidrologicheskiy 
Institut  Trudy,  No  187,  p  3-108,  1971.  30  fig,  26 
tab,50ref. 

Descriptors:  *Ice,  *Ice  cover,  "Temperature, 
'Freezing,  'Reservoirs,  Regulation,  Air-water  in- 
terfaces, Ice-water  interfaces,  Snow,  Ice  breakup, 
Ice  jams,  Frazil  ice,  Deformation,  Meteorology, 
Heat  balance,  Heat  transfer,  Cooling,  Melting, 
Seasonal,  Geographical  regions. 
Identifiers:  'USSR,  'Siberia,  'Volga  River,  *D- 
nieper  River,  'Ice  structure,  Snow  ice. 

Investigations  were  conducted  at  25  reservoirs  in 
various  geographical  regions  of  the  USSR  to  study 
occurrence,  movement,  and  structure  of  ice,  heat 
exchange  between  water  and  ice,  mixing  and  cool- 
ing of  water  masses,  and  rate  of  ice  formation  and 
accretion.  Three  types  of  reservoir  freezing  were 
identified:  (1)  rapid  freezing  at  a  rate  of  more  than 
0.00004  cal/cu  cm/sec  for  3  days,  resulting  in  an  in- 
itial ice  thickness  of  3  cm;  (2)  normal  freezing  at  a 
rate  of  0.00002-0.00004  cal/cu  cm/sec  for  3-10 
days,  producing  an  initial  ice  thickness  of  15  cm; 
and  (3)  slow  freezing  (accompanied  by  frazil-ice 
formation)  at  a  rate  of  less  than  0.00002  cal/cu 
cm/sec  for  more  than  10  days,  resulting  in  a 
complete  ice  cover  thicker  than  20  cm.  Maximum 
rate  of  ice  accretion  on  reservoirs  was  observed 
during  the  first  month  of  complete  ice  cover  and 
ranged  from  0.5  to  2  cm/day.  Maximum  rate  of  ice 
accretion  for  Siberian,  Volga  River,  and  Dnieper 
River  reservoirs  was  3-5,  5-6,  and  4-6  cm/day, 
respectively.  Ice  accretion  rates  decreased  in  the 
second  half  of  January  and  were  not  more  than  0.1 
cm/day  by  the  end  of  February.  Reservoir  ice 
reached  maximum  thicknesses  in  March:  80-120 
cm  on  Siberian  reservoirs;  60-80  cm  on  Volga 
River  reservoirs;  and  40-75  cm  on  Dnieper  River 
reservoirs.  Average  rate  of  reservoir  ice  melt  was 
0.2-1.0  cm/day,  reaching  3-4  cm/day  toward  the 
end  of  the  ice  period.  Ice  thickness  on  reservoirs 
varied  considerably  but  was  less  than  that  ob- 
served on  river  reaches.  Ice  breakup  of  reservoirs 
lasted  1-49  days  as  compared  with  4-16  days  for  ice 
breakup  on  river  reaches.  Winter  regulation  of 
powerplant  operations  to  conform  with  rate  of  ice 
processes  may  help  alleviate  complex  ice  condi- 
tions in  tailwater  channels  of  powerplants.  (See 
also  W72-06929)  (Josefson-USGS) 
W72-06930 


ICE-THERMAL  REGIME  OF  THE  KAKHOVKA 
RESERVOIR  IN  THE  ZONE  OF  CONSTRUC- 
TION OF  THE  ZAPOROZH'YE  HYDROELEC- 
TRIC POWERPLANT  (OSOBENNOSTI 
LEDOTERMICHESKOGO  REZHIMA  KAK- 
HOVSKOGO  VODOKHRANILISHCHA  V  ZONE 
STROITEL'STVA  ZAPOROZHSKOY  GRES), 
Gosudarstvennyi  Gidrologicheskii  Institut,  Lenin- 
grad (USSR). 
A.  M.  Filippov. 

In:  Issledovaniye  ledovogo  rezhima  rek  i  vodok- 
hranilishch;  Gosudarstvennyy  Gidrologicheskiy 
Institut  Trudy,  No  187,  p  109-1 17,  1971 .  5  fig,  5  ref . 

Descriptors:  'Ice,  'Temperature,  'Heat  balance, 
'Heat  transfer,  'Reservoirs,  Hydroelectric  plants, 
Discharge  (Water),  Lake  morphometry,  Width, 
Depth,  Meteorology,  Winds,  Wind  velocity, 
Freezing,  Cooling,  Frazil  ice,  Winter. 
Identifiers:  'USSR,  'Ukraine,  'Zaporozh'ye 
Oblast,  Kakhovka  Reservoir. 

Characteristics  of  the  ice-thermal  regime  of  the 
Kakhovka  Reservoir  (Zaporozh'ye  Oblast)  in 
southeast  Ukraine  and  of  ice  formation  in  the  zone 
of  construction  of  the  Zaporozh'ye  hydroelectric 
powerplant  were  examined  in  conjunction  with  the 
general  character  of  freezing  observed  in  the  5 
morphometrically  different  zones  of  the  reservoir. 
Special  attention  was  given  to  studying  the 
hydrometeorological  conditions  which  determine 
frazil-ice  formation  during  freezing  of  the  reach  on 
which  the  water  intake  of  the  Zaporozh'ye  power- 
plant  was  being  built.  To  plan  a  water  intake  capa- 
ble of  winter  operation,  it  is  necessary  to  have 
detailed  knowledge  of  the  characteristics  and  con- 
ditions of  frazil-ice  formation  in  the  construction 
zone  of  the  powerplant.  This  calls  for  additional 
investigation  of  all  factors  responsible  for  forma- 
tion of  ice  on  the  reservoir  reach  in  question.  (See 
also  W72-06929)  (Josefson-USGS) 
W72-06931 


TEMPERATURE  REGIME  OF  VOLGA  RIVER 
RESERVOIRS  DURING  PERIOD  OF 
COMPLETE  ICE  COVER  (TEMPERATURNYY 
REZHIM  VOLZHSKIKH  VODOK- 

HRANILISHCH V  PERIOD  LEDOSTAVA), 
Gosudarstvennyi  Gidrologicheskii  Institut,  Lenin- 
grad (USSR). 

In:  Issledovaniye  ledovogo  rezhima  rek  i  vodok- 
hranilishch;  Gosudarstvennyy  Gidrologicheskiy 
Institut  Trudy,  No  187,  p  118-124,  1971.  2  fig,  3 
tab,  3  ref. 

Descriptors:  'Ice  cover,  'Water  temperature, 
'Thermal  stratification,  'Reservoirs,  Reservoir 
storage,  Lake  morphometry,  Depth,  Mixing, 
Freezing,  Ice  breakup,  Winter. 
Identifiers:  'USSR,  'Volga  River,  Rybinsk  Reser- 
voir, Gor'kiy  Reservoir,  Kuybyshev  Reservoir, 
Benthonic  water. 

Observations  were  conducted  in  1956-65  at  the 
Rybinsk,  Gor'kiy,  and  Kuybyshev  Reservoirs  on 
the  Volga  River  to  study  winter  temperature 
regimes  of  reservoirs  in  connection  with  their 
morphometric  and  hydraulic  characteristics.  Tem- 
perature regime  of  reservoirs  under  ice  cover  is 
generally  determined  by  heat  storage  in  the  water 
and  reservoir  bed  during  time  of  freezing  and  ice 
breakup,  and  by  reservoir  depth  and  residence 
time  at  winter  water  temperatures.  The  Gor'kiy 
Reservoir  has  a  maximum  residence  time  of  5  mil- 
lion seconds  and  a  minimum  storage  of  7.8  x  10  to 
the  9th  power/cu  m.  The  Kuybyshev  Reservoir  has 
a  longer  residence  time  of  9  million  seconds  and 
minimum  storage  of  58.5  x  10  to  the  9th  power/cu 
m.  The  Rybinsk  Reservoir,  which  has  a  storage  of 
25.4  x  10  to  the  9th  power/cu  m,  has  the  longest  re- 
sidence time  (20  million  seconds).  Maximum  water 
temperatures  are  observed  at  the  Rybinsk  Reser- 
voir, where  average  vertical  temperature  toward 
the  end  of  the  ice  period  is  1-2  deg  C,  while 
average  vertical  temperature  at  the  Gor'kiy  and 
Kuybyshev  Reservoirs  are  0.3-0.6  deg  C  and  0.1- 
0.2  deg  C,  respectively.  (See  also  W72-06929) 
(Josefson-USGS) 
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W72-06932 


USE  OF  ELECTRICAL  MODELING  TO  STUDY 
STRESSES  IN  ICE  COVER  (ISSLEDOVANIYE 
NAPRYAZHENNOGO  SOSTOYANIYA 

LEDYANOGO    POKROVA    METODOM    ELEK- 
TRICHESKOGO  MODELIROVANIYA), 
Gosudarstvennyi  Gidrologicheskii  Institut,  Lenin- 
grad (USSR). 
V.  A.Shmatkov. 

In:  Issledovaniye  ledovogo  rezhima  rek  i  vodok- 
hranilishch;  Gosudarstvennyy  Gidrologicheskiy 
Institut  Trudy,  No  187,  p  125-131,  1971.  4  fig,  3 
tab, 3  ref . 

Descriptors:  'Ice  cover,  'Stress,  *Stress  analysis, 
•Electrical  studies,  'Analog  models,  Viscosity, 
Viscous  flow,  Stokes  law,  Elasticity  (Mechanical), 
Loads  (Forces),  Ice  loads,  Winds,  Hydraulic 
structures,  Hydraulics. 
Identifiers:  'USSR,  Gulf  of  Finland. 

An  electric  model  was  developed  for  calculating 
stresses  in  ice  cover  exposed  to  loads  developed 
on  its  surface  by  wind  and  current.  The  electric 
model  was  designed  for  a  reach  of  ice  anchored  at 
the  eastern  end  of  the  Gulf  of  Finland  and  extend- 
ing out  into  open  water.  Viscous  flow  was  found  to 
occur  after  the  stresses  in  ice  exceeded  the  elastic 
limit  assumed  to  equal  5  metric  tons/sq  m.  The 
model  described  provides  a  graphic  picture  of 
stress  distribution  in  ice  cover  of  the  water  body 
examined.  Modeling  can  be  successfully  applied  to 
general  assessment  of  stresses  in  ice  cover  of  a 
water  body  in  the  vicinity  of  hydraulic  construc- 
tion and  should  precede  direct  instrument  mea- 
surements and  determinations  of  ice  loads  that 
may  be  exerted  against  hydraulic  structures.  (See 
also  W72-06929)  (Josefson-USGS) 
W72-06933 


ICE  JAMS  AND  ICE-CONTROL  MEASURES  ON 
THE  DNIESTER  RIVER  IN  THE  WINTERS  OF 
1967-68  AND  1968-69  (ZATORY  L'DA  NA  R. 
DNESTRE  V  ZIMY  1967-68  I  1968-69  GG.  I 
MEROPRIYATIYA  PO  BOR'BE  S  NIMI), 
Gosudarstvennyi  Gidrologicheskii  Institut,  Lenin- 
grad (USSR). 
V.  N.  Karnovich. 

In:  Issledovaniye  ledovogo  rezhima  rek  i  vodok- 
hranilishch;  Gosudarstvennyy  Gidrologicheskiy 
Institut  Trudy,  No  187,  p  132-144,  1971.  4  fig,  1 
tab,  6  ref. 

Descriptors:  *Ice,  *Ice  jams,  *Ice  breakup, 
Floods,  Water  levels,  Discharge  (Water),  Rivers, 
Reservoirs,  Rain,  Thawing,  Air  temperature, 
Winter,  Spring,  On-site  investigations. 
Identifiers:  *USSR,  'Moldavia,  'Dniester  River, 
Dubossary  Reservoir,  Ice  control. 

On-site  investigations  of  ice  jams  on  the  Dniester 
River  and  Dubossary  Reservoir  were  conducted 
by  the  Moldavian  Hydrometeorological  Service 
Administration  in  the  winters  of  1967-68  and  1968- 
69,  and  by  the  author  in  the  spring  of  1969  to  ex- 
amine the  effectiveness  of  measures  undertaken 
during  these  winter  periods  to  control  ice  jams. 
Two  periods  of  winter  ice  breakup  accompanied 
by  ice-jam  formations  were  observed  on  the  Dni- 
ester River  and  in  the  channel  reach  of  the  reser- 
voir of  the  Dubossary  hydroelectric  powerplant  in 
the  two  winter  seasons  examined.  Ice  jams  on  the 
Dniester  River  must  be  controlled  during  winter 
months,  since  conditions  favoring  formation  of 
severe  ice  jams  in  spring  very  often  originate  dur- 
ing periods  of  winter  ice  breakup.  Since  winter  ice 
jams  on  the  Dniester  become  unstable  toward 
spring,  measures  must  be  undertaken  to  open  the 
channel  or  to  eliminate  these  ice  jams  during 
periods  of  initial  jamming.  Regulation  of 
discharges  of  the  Dubossary  hydroelectric  power- 
plant  will  help  control  ice-jam  formation  and  its  ef- 
fects. (See  also  W72-06929)  (Josefson-USGS) 
W72-06934 


KYLLAKH  ICE  JAM  ON  THE  LENA  RIVER  IN 
1969  (KYLLAKHSKIY  ZATOR  L'DA  NA  R. 
LENE  V  1969  G.), 

Gosudarstvennyi  Gidrologicheskii  Institut,  Lenin- 
grad (USSR). 
A.  S.  Rudnev. 

In:  Issledovaniye  ledovogo  rezhima  rek  i  vodok- 
hranilishch;  Gosudarstvennyy  Gidrologicheskiy 
Institut  Trudy,  No  187,  p  145-149,  1971.  1  fig,  1  ref. 

Descriptors:  'Ice,  'Ice  jams,  'Ice  breakup, 
♦Rivers,  'Floods,  Historic  floods,  Water  levels, 
Spring,  Winter. 

Identifiers:  'USSR,  'Yakutsk  ASSR,  'Lena 
River,  Lake  Kyllakh. 

The  ice  jam  formed  on  the  Lena  River  in  the  re- 
gion of  Lake  Kyllakh  (Yakutsk  ASSR)  was  not 
only  the  thickest  observed  on  the  river  in  the 
spring  of  1 969  but  was  the  thickest  ever  recalled  by 
the  inhabitants  of  the  Olekminsk  Rayon  in  the  last 
54  years.  The  severe  winter  and  late,  cold  spring  of 
1969  produced  an  ice  cover  on  the  river  reach  0.5 
m  thicker  than  average,  with  ice  thicknesses  of  159 
cm  recorded  at  Olekminsk  and  132  cm  at  Macha. 
Late  spring  in  the  river  basin  delayed  breakup  of 
ice  on  the  river  in  the  region  of  Macha  and  Olek- 
minsk until  May  24,  6-8  days  later  than  usual.  For- 
mation of  the  ice  jam  in  the  vicinity  of  Lake  Kyl- 
lakh resulted  in  flooding  of  a  number  of  populated 
centers  on  the  Lena  River  floodplain,  similar  to 
the  flooding  which  occurred  in  the  same  area  in 

1914  and  1915.  The  1969  water  level  was  practi- 
cally as  high  as  the  1915  level  in  the  vicinity  of 
Neryuktey  1,  about  2  m  higher  than  the  1915  level 
in  the  vicinity  of  Biryuk,  and  3.3  m  lower  than  the 

1915  level  in  the  region  of  Kochegarovo.  (See  also 
W72-06929)  (Josefson-USGS) 

W72-06935 


CALIBRATING  THE  SNOW  PARTICLE 
COUNTER  FOR  PARTICLE  SIZE  AND  SPEED, 

Forest  Service  (USDA),  Fort  Collins,  Colo.  Rocky 
Mountain  Forest  and  Range  Experiment  Station. 
R.  A.  Schmidt,  and  E.  W.  Holub. 
USDA  Forest  Service   Research   Note  RM-189, 
1971,  8  p,  8  fig. 

Descriptors:  'Snow,  Crystals,  'Particle  size.  In- 
strumentation, Calibrations,  Snowpacks, 
Sampling. 

Identifiers:  'Particle  speed,  'Snow  crystals.  Parti- 
cle counter. 

Laboratory  calibration  of  a  photoelectric  snow 
particle  counter  shows  the  device  gives  useful  esti- 
mates of  particle  speed  and  size  without  large  tem- 
perature corrections,  although  some  field  adjust- 
ments are  necessary  for  optimum  performance. 
W72-07067 


2D.  Evaporation  and  Transpiration 


COOLING  OF  A  WATER  SURFACE  BY 
EVAPORATION,  RADIATION,  AND  HEAT 
TRANSFER, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Oceanog- 
raphy. 

C.  A.  Paulson,  and  T.  W.  Parker. 
Journal  of  Geophysical  Research,  Vol  77,  No  3,  p 
491-495,  January  20,  1972.  1  fig,  2  tab,  11  ref.  NSF 
Grant  GA1099;  ONR  Contract  N00014-67-A-0369- 
0007. 

Descriptors:  'Heat  transfer,  'Sea  water, 
'Evaporation,  'Radiation,  'Cooling,  Heat  budget. 
Solar  radiation,  Convection,  Diffusion,  Air-water 
interfaces. 

The  sea  surface  temperature  is  usually  cooler  than 
the  water  immediately  below.  This  temperature 
difference  occurs  because  the  upward  heat  flux  in 
the  water  just  below  the  interface  is  most  often 
positive.  The  temperature  difference  between  a 
water  surface  and  10-cm  depth  was  examined  in 
the  laboratory  as  a  function  of  surface  stress  and 


heat  transfer  just  below  the  interface.  The  exp 
ments  support  the  existence  of  a  hypothet 
layer  immediately  below  the  interface  in  which, 
vertical  transfer  of  heat  and  momentum  is  prim 
ly  by  molecular  processes.  (Knapp-USGS) 
W72-06700 


VARIATION  OF  ALBEDO  OF  SELECI 
SAGEBRUSH  RANGE  IN  THE  IM KKMO 
TAIN  REGION, 

Utah   State   Univ.,   Logan.   Dept.   of   Solids 

Meteorology;  and  Idaho  Univ.,  Moscow.  Col| 

Forestry. 

For  primary  bibliographic  entry  see  Field  021. 

W72-06706 


EVALUATION    OF    LATENT    EVAPORATI 
ESTIMATES    AND    THEIR    CONVERSION 
POTENTIAL  EVAPORATION, 

Department    of    Agriculture,    Ottawa    (Ontai 

Plant  Research  Inst. 

W.Baier. 

Can  J  Plant  Sci.  51  (4):  255-266.  1971 .  Illus. 

Identifiers:     Conversion,     Crop,     Developnv 

Evaporation,  Latent,  Potential. 

Daily  and  monthly  latent  evaporation  (LE)  t 
mates  obtained  from  an  earlier-described  reg 
sion-type  model  are  compared  with  estimates  f' 
Penman's  (PE)  and  Thornthwaite's  (P 
techniques.  Penman's  PE  was  selected  as  a  c 
trol.  Daily  PE  estimates  were  more  closely  rek 
to  LE  than  to  PET  estimates,  as  seen  from 
coefficients  of  determination  (100  CD)  of  52 
21%,  respectively.  Similarly,  variations 
monthly  PE  means  were  more  closely  associ; 
with  variations  of  monthly  LE  means  (65%)  f 
with  PET  means  (45%).  Both  the  LE  and  I 
models  use  the  same  standard  climatic  data  a; 
put.  The  improvement  of  31%  for  the  daily  va! 
and  20%  for  the  monthly  means  results  from  U' 
maximum  and  minium  air  temperatures  separa 
in  the  LE  model,  instead  of  mean  air  temperai 
as  in  the  PET  technique.  The  least  bias  in  PF 
derived  from  converted  LE  estimates  was 
tained  by  a  factor  of  0.0094  cm/cm3  (0.0 
in./cm3).  However,  a  review  of  literature  on  ra 
of  consumptive  water  use  by  irrigated  crops  to 
measurements  suggested  a  factor  in  the  ordei 
0.086  cm/cm3  (0.0034  in./cm3).  This  factor 
been  successfully  employed  in  irrigation  schet 
ing  and  water  budgeting  experiments.  The  disi 
pancy  could  result  from  the  consumptive  c 
water  use  for  part  of  the  growing  season  being  I 
than  Penman's  PE  as  computed  in  this  stu 
Although  eventually  seasonly  adjusted  convers 
factors  based  on  crop  development  phases 
preferred,  the  findings  warrant  the  use  of  the 
model  in  various  climates  for  estimating  either  1 
by  applying  0.0094  cm/cm3  (0.0037  in./cm3). 
seasonal  consumptive  crop  water  use,  by  apply 
0.0086  cm/cm3  (0.0034  in./cm3).-Copynght  1? 
Biological  Abstracts,  Inc. 
W72-06716 


EVAPORATION  IN  SHELTERED  AREAS  AS 
FLUENCED  BY  WINDBREAK  POROSITY, 

Agricultural  Research  Service,  Manhattan,  Ka 
Soil  and  Water  Conservation  Research  Div. 
E.  L.  Skidmore,  and  L.  J.  Hagen. 
Agricultural  Meteorology.  Vol  7,  p  363-373,  IS 
7  fig,  1  tab,  22  ref. 

Descriptors:  'Evaporation,  'Evaporation  conti 
'Windbreaks,  'Data  collections.  'Atmomett 
Measurement,  Analytical  techniques.  Win 
Velocity,  Barriers,  Porosity,  Height.  Water  c 
servation.  Soil  conservation.  Testing. 
Identifiers:  'Evaporation  rates. 

Evaporation  was  measured  with  atmomet 
located  from  6H  (H  is  height  in  feet  of  windbre 
windward  (upwind)  to  12  H  leeward  (down»i 
of  an  8  ft.  high  windbreak  Evaporation.  » 
speed,  and  other  associated  micrometeorologi 
measurements  were  made  when  the  w  ind  direct 
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vas  perpendicular  plus  or  minus  25  deg  to  the 
windbreak.  With  less  porous  windbreaks, 
ninimum  leeward  evaporation  occurred  closer  to 
he  windbreak  and,  after  reaching  minimum, 
ended  to  increase  more  quickly  than  with  more 
lorous  windbreaks.  Minimum  evaporation 
:eward  of  the  60%,  40%,  and  0%  porous  wind- 
reaks  occurred  at  about  4.5  H,  3.5  H,  and  im- 
lediately  adjacent  to  the  windbreak,  respectively, 
it  4  H  leeward  of  the  solid  windbreak,  evapora- 
on  had  recovered  to  92%  of  open-field  evapora- 
on,  whereas  at  4  H  leeward  of  40%  and  60% 
orous  windbreaks,  evaporation  rates  were  65% 
nd  75%  of  open-field  evaporation,  respectively, 
owest  relative  evaporation  over  the  observation 
:gion  from  6  H  windward  to  12  H  leeward  was 
:hieved  with  a  40%  porous  barrier.  The  wind- 
reaks  reduced  evaporation  in  proportion  to  wind 
)eed  reduction.  Data  from  measuring  evaporation 
ith  atmometers  agreed  fairly  well  with  data  cal- 
jlated  with  a  revised  combination  model  for  in- 
antaneous  potential  evaporation  rate.  (Woodard- 
SGS) 
'72-06796 


VAPOTRANSPIRATION     FROM     A     SMALL 
LAY  CATCHMENT, 

K.Pegg,  and  R.C.Ward. 

mrnal  of  Hydrology,  Vol  15,  No  2,  p  149-165, 
ibruary  1972. 4  fig,  6  tab,  36  ref. 

escriptors:         'Evapotranspiration,         'Water 
ilance,        Lysimeters,        Evaporation       pans, 
vaporimeters,  Till,  Clays,  Soil  properties,  Gla- 
al  soils, 
entifiers:  'England. 

a  small,  carefully  instrumented  research 
tchment  it  should  be  possible  to  solve  the  water 
ilance  equation  for  various  time  periods.  Using 
is  approach  evapotranspiration  losses  from  a 
mlder-clay  catchment  in  Eastern  England  were 
lculated  from  the  water  balance  equation.  The 
suits  were  compared  with  a  number  of  standard 
ethods  of  measuring  and  estimating  evapotrans- 
ration,  e.g.  evaporation  pans,  evapotranspirome- 
rs,  standard  formulae.  When  evapotranspiration 
curs  at  or  near  the  potential  rate,  a  simple 
apotranspirometer  and  the  Penman  formula  give 
e  most  satisfactory  results.  During  the  limited 
riods  when  actual  evapotranspiration  falls  sub- 
intially  below  the  potential  rate,  none  of  the 
:thods  were  particularly  satisfactory.  (Knapp- 
SGS) 
72-06799 


EASUREMENT  OF  PLANT  COMMUNITY 
)VER  FROM  AERIAL  PHOTOGRAPHS 
ING      EKTACHROME     INFRARED     AERO 

LM, 

ological  Survey,  Tucson,  Ariz. 

r  primary  bibliographic  entry  see  Field  07B 

'2-07006 


OUGHT  RELATIONSHIPS  AND  DISTRIBU- 
)N  OF  TWO  MEDITERRANEAN-CLIMATE 
LIFORNIA  PLANT  COMMUNITIES, 

nford  Univ.,  Calif.  Dept.  of  Biological 
ences. 

primary  bibliographic  entry  see  Field  021. 
2-07047 


IUI.TANEOUS  MEASUREMENTS  OF  SOLU- 
>N  ABSORPTION,  TRANSPIRATION,  RELA- 
TE PLANT  WATER  CONTENT  AND 
OWTH, 

t  'cultural  Research  Service,  Mandan,  N.  Dak. 
I  them  Great  Plains  Research  Center. 
i  primary  bibliographic  entry  see  Field  021 
2-07052 


ENERGY  BALANCE  AND  WATER  USE  OF 
RICE  GROWN  IN  THE  CENTRAL  VALLEY  OF 
CALIFORNIA, 

California  Univ.,  Davis.  Dept.  of  Water  Science 

and  Engineering. 

F.J.  Lourence,  and  W.  O.  Pruitt. 

Agronomy   Journal,   Vol  63,   No   6,   p   827-832, 

November-December  1971 .  6  fig,  3  tab,  23  ref. 

Descriptors:  'Evapotranspiration,  'Lysimeters, 
'Rice,  'Crop  response,  'Microclimatology,  Tem- 
perature, California,  Humidity,  Microenviron- 
ment,  Solar  radiation,  Air  temperature,  Environ- 
mental effects,  Winds,  Advection,  Estimating 
equations,  Grasses,  Arid  lands. 
Identifiers:  'Bowen  ratio,  'Potential  evapotrans- 
piration. 

Very  little  basic  work  has  been  done  in  the  U.S.  on 
the  energy  balance  of  a  growing  rice  crop.  Much 
needs  to  be  done  in  evaluating  the  effects  of  irriga- 
tion water  temperature  and  amount  on  rice  yields 
and  the  effects  of  climatic  variations  on  water 
utilization  by  rice.  Using  measured  data  for  soil 
heat  flux,  air  temperature,  net  solar  radiation  and 
relative  humidity,  evapotranspiration  was  calcu- 
lated using  the  Bowen  ratio  energy-balance 
method,  and  compared  with  values  measured  in  a 
weighing  lysimeter  25  mi  away  in  Davis,  Califor- 
nia. The  estimated  value  for  a  normal  season  of 
use  was  920  mm.  This  value  was  only  3.5%  greater 
than  the  10-year  mean  used  by  a  grass,  Fescue 
eliator,  at  Davis.  Because  of  lack  of  advection  at 
the  rice-growing  site,  humidities  over  the  crop 
were  higher  and  wind  speeds  were  lower  than  at 
Davis,  confirming  the  importance  of  the  humidity 
as  a  microclimatic  effect  on  crop  evapotranspira- 
tion. It  was  estimated  that  if  the  crop  had  been 
grown  at  Davis  in  the  region  of  the  lysimeter,  the 
rice  water  consumption  would  have  been  20-25% 
greater  than  that  of  the  grass.  (Casey-Arizona) 
W72-07057 


ECONOMICAL  CONVERSION  OF  A  MINIA- 
TURE NET  RADIOMETER  TO  AN  ALL-WAVE 
HEMISPHERIC  RADIOMETER, 

Forest  Service  (USDA),  St.  Paul,  Minn.  North 

Central  Forest  Experiment  Station. 

James  M.  Brown. 

USDA  Forest  Serv.  Res.  Note  NC-123,  1971    2  p 

1  fig,  2  ref. 

Descriptors:       'Equipment,       'Instrumentation, 
'Meteorology,  'Energy,  'Solar  radiation,  Thermal 
radiation,  Infrared  radiation,  Irradiation. 
Identifiers:  'Radiometer,  'Net  radiometer,  'All- 
wave  hemispheric  radiometer,  Pyrradiometer. 

A  conversion  that  permits  miniature  net  radiome- 
ters to  be  utilized  as  all-wave  hemispheric 
radiometers  (pyrradiometers)  is  described.  The 
conversion  is  simple,  inexpensive,  and  does  not 
preclude  the  original  use  of  the  instrument. 
W72-07072 


AN  INSULATED  EVAPORIMETER, 

Forest  Service  (USDA),  Logan,  Utah,  Intermoun- 
tain  Forest  and  Range  Experiment  Station. 
Bruce  P.  Van  Haveren,  and  Eugene  E.  Farmer. 
Water  Resources  Bulletin,  Vol  7,  No  6,  p    1250- 
1252,  December  1971. 

Descriptors:  'Evaporation,  'Evaporation  pans, 
'Environmental  effects,  Air  temperature,  Winds, 
Solar  radiation,  Energy  budget,  Water  properties, 
Ice,  Temperature,  Equipment. 
Identifiers:  Insulated  evaporation  pan,  Evapora- 
tion equipment. 

Evaporation  was  measured  from  a  circular 
evaporation  pan,  18  inches  in  diameter  and  8 
inches  deep.  The  pan  was  insulated  on  the  sides 
and  bottom  with  two  inches  of  freon-blown  polyu- 
rethane  foam.  A  U.S.  Weather  Bureau  class  'A' 
evaporation  pan  was  used  to  obtain  reference 
evaporation  measurements.  Water  evaporation 
from  the  class  'A'  pan  and  the  insulated  pan  is 


highly  correlated.  Through  the  use  of  a  water- 
methanol  mixture,  the  insulated  pan  may  be 
operated  at  temperatures  below  32  F;  the 
equivalent  liquid  water  evaporation  may  be  deter- 
mined through  a  regression  equation. 
W72-07076 


INFLUENCE  OF  SOIL  PROPERTIES  AND  CUL- 
TURAL PRACTICES  ON  EVAPORATION  OF 
WATER  FROM  SOIL, 

Clemson  Univ.,  S.  C.  Water  Resources  Research 
Inst. 

T.  C.  Peele. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-208  412,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  South  Carolina  Water 
Resources  Institute,  Clemson,  Report  No.  28, 
March  1972.  23  p,  7  fig,  9  tab,  24  ref.  OWRR  A- 
015-SCd). 

Descriptors:  'Evaporation,  'Transpiration,  'Soil 
moisture,  'Soil  texture,  'Mulching,  Soil  proper- 
ties, Water  loss,  Soil  water  movement,  Soil  sur- 
faces, Cotton,  Cultivation,  Oats. 
Identifiers:  Oats  straw  mulch. 

Moisture  loss  from  outdoor  tanks  of  soils  which 
could  be  protected  from  rainfall  was  measured  by 
weight  loss.  Evaporation  accounted  for  79%  of 
water  loss  and  transpiration  21%  where  cotton 
plants  were  grown  to  a  height  of  10  inches.  With 
bare  soil,  evaporation  was  higher  from  the  finer 
textured  soils  with  the  evaporation  rates  decreas- 
ing as  the  percent  sand  increased.  Placing  the  B 
horizon  over  the  A  horizon  increased  evaporation. 
Mulches  of  oats  straw  at  the  rates  of  1,  2,  and  3 
tons  per  acre  (dry  weight)  reduced  evaporation 
33%,  63%,  and  80%  respectively  compared  with 
bare  soil. 
W72-07128 


THE         SOIL-PLANT-ATMOSPHERE         CON- 
TINUUM  IN  THE  HYDROLOGICAL  CYCLE, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Canberra  (Australia).  Div.  of  Plant 

Industry. 

For  primary  bibliographic  entry  see  Field  02A 

W72-07235 

2E.  Streamflow  and  Runoff 


A  SHORT  NOTE  ON  THE  SPEED  CALIBRA- 
TION OF  THE  GEODYNE  MODEL  920  CUR- 
RENT METER, 

For  primary  bibliographic  entry  see  Field  07B 
W72-06684 


THE  NIAGARA  RIVER  PLUME.  PART  I.  TEM- 
PERATURE AND  CURRENT  STRUCTURE  IN 
THE  NIAGARA  RIVER  PLUME.  PART  II.  THE 
MIXING  OF  THE  NIAGARA  RIVER  PLUME  IN 
LAKE  ONTARIO, 

Department  of  Energy,  Mines  and  Resources, 
Burlington  (Ontario).  Canada  Centre  for  Inland 
Waters. 

For  primary  bibliographic  entry  see  Field  02H 
W72-06685 


WATER  STRESS  AND  OCEAN  CURRENT  MEA- 
SUREMENTS AT  CAMP  200, 
Lamont-Doherty         Geological         Observatory, 
Palisades,  N.Y. 

For  primary  bibliographic  entry  see  Field  02C 
W72-06695 


WATER    AND   ICE    MOTION    IN    THE   BEAU- 
FORT SEA,  SPRING  1970, 

Washington    Univ.,   Seattle.   Dept.   of   Oceanog- 
raphy. 

For  primary  bibliographic  entry  see  Field  02C. 
W 72 -06696 
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Field  02-WATER  CYCLE 

Group  2E— Streamflow  and  Runoff 

INSTRUMENTATION         AND         MEASURING 
TECHNIQUES, 

Geological  Survey,  Fort  Collins,  Colo. 

For  primary  bibliographic  entry  see  Field  02J. 

W72-06761 


SUSPENDED  LOAD, 

Geological  Survey,  Fort  Collins,  Colo. 

For  primary  bibliographic  entry  see  Field  02J. 

W72-06762 

APPRAISAL  OF  STREAMFLOW  IN  THE 
TUALATIN  RIVER  BASIN,  WASHINGTON 
COUNTY,  OREGON, 

Geological  Survey,  Portland,  Oreg. 
C.H.Swift,  III. 

Geological  Survey  Open-file  Report,  1972.  38  p,  13 
fig,  10tab,24ref. 

Descriptors:  *Streamflow,  'Flow  rates,  'Annual, 
♦Water  storage,  *Statistical  methods,  Average 
flow,  Low  flow,  Peak  discharge,  Planning  water 
resources  development,  Hydrographs,  Input-out- 
put analysis,  Hydrologic  data,  Stream  gages, 
Streamflow  forecasting,  Distribution  patterns. 
Identifiers:  *Washington  County  (Oreg). 

The  within-year  time  distribution  of  streamflow  is 
described.  Also  discussed  are  the  magnitude  and 
frequency  of  annual  minimum,  mean,  and  max- 
imum flows,  and  the  with-in  year  storage  required 
to  sustain  selected  flows  in  the  Tualatin  River 
basin  in  Washington  County,  Oregon.  Data  were 
derived  by  statistical  methods  and  are  adequate 
for  general  water-development  planning.  A  dura- 
tion hydrograph  provides  a  general  description  of 
the  with-in  year  time  distribution  of  streamflow. 
Generalized  equations  based  on  a  sample  of  gaged 
flows  are  presented  for  estimating  magnitude  and 
frequency  of  flows  at  ungaged  sites.  Generalized 
storage  relations  are  included  for  estimating 
storage  requirements  at  gaged  and  ungaged  sites. 
(Woodard-USGS) 
W72-06771 


ANNUAL  COMPILATION  AND  ANALYSIS  OF 
HYDROLOGIC  DATA  FOR  MOUNTAIN 
CREEK,  TRINITY  RIVER  BASIN,  TEXAS,  1970, 

Geological  Survey,  Austin,  Tex. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-06774 


LOW  TEMPERATURE  TESTS  ON  LEUPOLD 
AND  STEVENS  TYPE  A-35  RECORDERS  AND 
RECORDER  CLOCKS, 

Department   of   the   Environment,   Ottawa   (On- 
tario). Inland  Waters  Branch. 
For  primary  bibliographic  entry  see  Field  07B. 

W72-06775 


HULBURT  CREEK  HYDROLOGY, 

SOUTHWESTERN  WISCONSIN, 

Geological  Survey,  Madison,  Wis. 

W.  A.Gebert. 

Geological  Survey  Open-file  Report,  1971.  11  p,  3 

fig,  2tab,6ref. 

Descriptors:  *Streamflow,  *Rainfall-runoff  rela- 
tionships, 'Reservoir  design,  'Small  watersheds, 
'Wisconsin,  Hydrologic  data,  Data  collections, 
Floods,  Hydrology,  Flood  forecasting,  Steam 
gages,  Flow  measurement. 
Identifiers:  'Hulburt  Creek,  Sauk  County  (Wis). 

Hydrologic  characteristics  were  determined  for 
Hulburt  Creek,  Sauk  County,  Wisconsin  (drainage 
area  11.2  sq  mi),  in  order  to  evaluate  a  proposed 
reservoir.  The  low-flow  values  determined  are  2.6 
cfs  for  the  annual  minimum  7-day  mean  flow  that 
occurs  on  the  average  of  once  in  2  years  and  2.1 
cfs  for  the  annual  minimum  7-day  mean  flow  that 
occurs  on  the  average  of  once  in  10  years.  The  30 
months  it  should  take  to  fill  the  proposed  8,070 
acre-foot  Dell  Lake  Reservoir  was  estimated  from 
the  monthly  flows  of  Hulburt  Creek  determined 


for  the  1958-65  period.  The  probable  maximum 
precipitation  of  24  inches  in  6  hours  would  cause 
the  probable  maximum  flood  in  the  Hulburt  Creek 
area.  (Woodard-USGS) 
W72-06789 


WATER  RECORDS  OF  PUERTO  RICO,  1964-67: 
VOLUME  2--SOUTH  AND  WEST  SLOPES, 

Geological  Survey  of  Puerto  Rico,  San  Juan. 
For  primary  bibliographic  entry  see  Field  07C. 
W72-06798 


MATHEMATICAL      PROPERTIES      OF      THE 
KINEMATIC  CASCADE, 

Water  Resources  Engineers,  Inc.,  Walnut  Creek, 

Calif. 

For  primary  bibliographic  entry  see  Field  02A. 

W72-06800 


HYDROLOGIC  COMPUTATIONS 

(GIDROLOGICHESKIYE  RASCHETY), 

For  primary  bibliographic  entry  see  Field  02A. 
W72-06802 


LONG-TERM  RUNOFF  FLUCTUATIONS  OF 
THE  VOLGA  RIVER  (MNOGOLETNIYE 
KOLEBANIYA  STOKA  VOLGI), 

E.  I.  Sarukhanyan,  and  N.  P.  Smirnov. 
Gidrometeoizdat,  Leningrad.  1971    168  p. 

Descriptors:  'Runoff,  'Cycles,  'Fluctuations, 
•Variability,  'Rivers,  River  basins,  Geophysics, 
Climatology,  Meteorology,  Atlantic  Ocean,  Air 
circulation.  Atmospheric  pressure.  Solar  radia- 
tion, Tides,  Discharge  (Water),  Runoff  forecast- 
ing, Streamflow  forecasting,  Probability,  Time  se- 
ries analysis,  Seasonal. 

Identifiers:  'USSR,  'Volga  River,  Coefficient  of 
correlation.  Spectrograms. 

This  monograph  examines  long-term  fluctuations 
of  runoff  on  the  upper,  middle,  and  lower  reaches 
of  the  Volga  River.  Results  of  investigations  of  2- 
3,  5-7,  10-11,  14-15,  and  18-20-year  cycle  runoff 
fluctuations,  based  on  time  series  analysis,  are  ex- 
amined in  terms  of  the  relationship  of  these  fluc- 
tuations to  corresponding  changes  in  atmospheric 
circulation  in  the  North  Atlantic.  The  relationship 
of  long-term  fluctuations  of  Volga  River  runoff  to 
such  meteorological  and  geophysical  factors  as 
lunar  tides,  solar  activity,  and  movement  of  the 
earth's  poles  is  analyzed  to  develop  techniques  for 
extended  forecasts  of  long-term  runoff  fluctua- 
tions. Of  particular  interest  to  hydrologists,  the 
book  will  also  be  an  invaluable  aid  for  graduate 
and  undergraduate  students  of  hydrometeorologi- 
cal  institutes  and  universities  and  for  those  in- 
terested in  studying  climatic  fluctuations  and  cli- 
matic factors  affecting  runoff.  (Josefson-USGS) 
W72-06805 

ARON  V.  CITY  OF  PHILADELPHIA  (IN- 
ADEQUACY OF  MUNICIPAL  SEWER  IN  EX- 
CEPTIONAL INSTANCES). 

For  primary  bibliographic  entry  see  Field  06E. 
W72-06896 

HYDROLOGY  OF  TWO  SMALL  RIVER  BASINS 
IN  PENNSYLVANIA  BEFORE  URBANIZATION, 

Geological  Survey,  Washington,  D.C. 
R.  A.  Miller,  J.Troxell,  and  L.  B.  Leopold. 
Available    GPO,    Washington,    DC    20402    $0.75 
(paper  cover)   Stock   No.  2401-1145.  Geological 
Survey  Professional  Paper  701-A.  1971.  57  p.  20 
fig,  11  tab,  19ref. 

Descriptors:        'Urbanization,        'Pennsylvania, 
•Hydrologic  data,  'Data  collections,  Rainfall-ru- 
noff relationships,  Land  use.  Water  yield.  Sedi- 
ment yield,  Water  quality,  Small  watersheds. 
Identifiers:  'Urban  hydrology. 


Basic  data  on  water  quality,  chemical  quality,  am 
suspended  sediment  are  tabulated  to  record  thi 
conditions  existing  in  two  basins  near  Philadel 
phia,  each  about  32  square  miles  in  area  The 
basins  in  1970  are  agricultural  land  for  the  mos 
part,  but  urban  and  industrial  development  is  im 
minent  as  the  Philadelphia  metropolitan  area  ex 
pands.  As  changes  caused  by  urbanization  occur  ii 
future  years,  the  data  will  be  useful  as  a  base  fo. 
comparison.  Pickering  Creek  basin  has  a  hight 
population  than  the  upper  East  Branch  Bran 
dywine  Creek  basin.  The  two  are  comparable  ii 
discharge  characteristics  and  in  shapes  and  size 
of  channels,  but  the  Pickering  Creek  basin  i, 
producing  a  considerably  larger  suspended-sedi 
ment  load.  Also  the  effects  of  urbanization  ar 
discernible  in  some  chemical  parameters  Durin 
the  study,  a  small  subbasin.  one-half  square  mil 
in  area,  was  converted  from  agricultural  use  to  a, 
industrial  park.  This  change  resulted  in  a  marke 
increase  in  sulfates,  nitrates,  chlorides,  and  dit 
solved  solids  in  the  streamflow.  (Knapp-USGS)  , 
W72-06912 

CHANNEL  MOVEMENT  OF  MEANDERING  IN 
DIANA  STREAMS, 

Geological  Survey,  Washington,  DC. 

J.F.Daniel. 

Available    GPO,    Washington,    DC    20402-S0.3: 

Stock  No  2402-1221.  Geological  Survey  Profei 

sional  Paper  732-A,  1971 .  20  fig,  2  tab,  23  ref. 

Descriptors:     'Channel    morphology,     'Channi 
flow,    'Meanders,    'Channel   erosion,    'Indian; 
Analytical  techniques,  Correlation  analysis. 
Identifiers:  'Channel  movement,  'Path-length  b 
crease.  Meandering  streams. 

The  process  of  channel  movement  in  a  meand 
system  involves  rotation  and  translation  <s 
meander  loops  and  an  increasing  path  length.  Tl 
amount  of  path-length  increase  is  directly  propc 
tional  to  the  impulse  supplied  by  discharge  and 
inversely  proportional  to  the  silt-clay  percental 
of  the  material  composing  the  channel  perimelt 
Of  six  field  sites  investigated  in  Indiana  stream 
three  meander  systems  had  path-length  increasi 
of  sufficient  magnitude  to  correlate  with  abov 
average  discharge  volume.  One  system  had  i 
discernible  change  over  a  30-year  period,  and  t» 
systems  had  changes  which  were  too  small  for  co 
relation  because  of  the  short  period  of  data  colle 
lions.  A  general  relation  was  developed  betwei 
path-length  increase  per  thousand  cubic-feet-pe 
second-days  per  square  mile  of  drainage  an 
above  average  discharge  and  the  width-depth  rat 
of  the  channel.  (Woodard-USGS) 
W72-06913 

WATER  RESOURCES  OF  THE  UPPER  WHI1 
RIVER  BASIN,  EAST-CENTRAL  INDIANA, 

Geological  Survey.  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  02F. 

W72-06999 

INDEX  OF  SURFACE-WATER  RECORDS  T 
SEPTEMBER  30,  1970:  PART  1. -NORTH  A 
LANTIC  SLOPE  BASINS. 

Geological  Survey,  Washington.  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-07011 

INDEX  TO  SURFACE-WATER  RECORDS  1 
SEPTEMBER  30,  1970:  PART  3. -OHIO  RD  r 
BASIN. 

Geological  Survey.  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-07012 

INDEX  OF  SURFACE-WATER  RECORDS  1 
SEPTEMBER  30.  1970:  PART  5 -HUDSON  B» 
AND  UPPER  MISSISSIPPI  RIVER  BASINS. 

Geological  Survey.  Washington.  D.C. 

For  primary  bibliographic  entry  see  Field  07L. 

W72-07013 
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SDEX  OF  SURFACE-WATER  RECORDS  TO 
EPTEMBER  30,  1970:  PART  11.--PACIFIC 
LOPE  BASINS  IN  CALIFORNIA. 

ieological  Survey,  Washington,  D.C. 

!or  primary  bibliographic  entry  see  Field  07C. 

Z72-07014 


SDEX  OF  SURFACE-WATER  RECORDS  TO 
EPTEMBER  30,  1970:  PART  12.  PACIFIC 
LOPE  BASINS  IN  WASHINGTON  AND  UPPER 
OLUMBIA  RIVER  BASIN. 

Ieological  Survey,  Washington,  D.C. 

or  primary  bibliographic  entry  see  Field  07C. 

m-07015 


SDEX  OF  SURFACE-WATER  RECORDS  TO 
EPTEMBER  30,  1970:  PART  13.  SNAKE  RIVER 
ASIN. 

Ieological  Survey,  Washington,  D.C. 

or  primary  bibliographic  entry  see  Field  07C. 

/72-07016 


SDEX  OF  SURFACE-WATER  RECORDS  TO 
EPTEMBER  30,  1970:  PART  14.  PACIFIC 
LOPE  BASINS  IN  OREGON  AND  LOWER 
IOLUMBIA  RIVER  BASIN. 

ieological  Survey,  Washington,  D.C. 

or  primary  bibliographic  entry  see  Field  07C . 

V72-07017 


UPERCRITICAL  FLOW  OVER  SILLS, 

Windsor  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 

>g- 

;or  primary  bibliographic  entry  see  Field  08B. 
V72-07018 


EMULATION  OF  LONG  WAVES  IN 
(RANCHING  WATERWAYS, 

)epartment   of   the   Environment,   Ottawa   (On- 

ario).  Marine  Sciences  Branch. 

t.  F.  Henry. 

ournal   of    the   Hydraulics   Division,   American 

lociety  of  Civil  Engineers  Vol  98,  No  HY4,  Paper 

831 ,  609-629,  April  1972.  13  fig,  5  ref,  append. 

)escriptors:  'Simulation  analysis,  "Tidal  effects, 
Bores,  *Waves  (Water),  'Tsunamis,  Rivers, 
Vater  level  fluctuations,  Synthetic  hydrology, 
ilodel  studies,  Computer  programs,  Numerical 
malysis,  Estuaries. 

'roblems  of  tidal  motion  in  rivers  and  estuaries 
ind  tsunami  response  of  coastal  inlets  are  long 
vave  phenomena  governed  by  hyperbolic  equa- 
ions.  Economical  simulation  of  a  large  system 
equires  efficient  solution  of  the  difference  equa- 
ion  at  each  time  step.  If  the  river  is  first  divided 
nto  a  number  of  overlapping  segments,  each  of 
vhich  covers  one  bifurcation,  confluence,  or  other 
:hanges,  the  simulation  program  can  be  built  up 
juickly  by  repeated  use  of  a  few  standard 
mbroutes,  one  describing  a  bifurcation,  one  a  con- 
luence,  and  so  on.  At  every  step,  each  segment  is 
iolved  separately  by  the  appropriate  subroutine 
ind  then  the  solutions  are  pieced  together  to  give 
he  updated  solution  for  the  whole  river.  For 
ligital  simulation,  the  system  is  divided  into  over- 
apping  segments  and  the  motion  is  computed  for 
:ach  segment  separately  over  a  time  increment 
ihort  enough  (o  ensure  that  errors  due  to  neglect 
)f  neighboring  segments  are  confined  to  the  re- 
jions  of  overlap.  The  solution  for  the  whole 
system  at  the  end  of  each  time  increment  is  found 
3y  discarding  erroneous  portions  of  the  solutions 
for  the  various  segments  and  piecing  together  the 
remaining  parts.  The  difficulties  of  programing  a 
single  large  difference  scheme  to  cover  a  whole 
inlet  or  river  are  avoided  and  the  problem  is 
reduced  to  linking  standard  subroutines  represent- 
ing commonly-encountered  feastures  such  as 
bifurcations  and  confluences.  A  numerical  experi- 
ment was  performed  to  test  the  method  in  a  known 
physical  situation  and  to  compare  various  methods 
of  linking  adjacent  segments.  (Knapp-USGS) 
W72-07019 


BIBLIOGRAPHY  OF  U.S.  GEOLOGICAL  SUR- 
VEY WATER-RESOURCES  REPORTS  FOR 
UTAH. 

Geological  Survey,  Salt  Lake  City,  Utah. 

Utah  Department  of  Natural  Resources  Informa- 
tion Bulletin  No  22,  1972.  53  p,  4  tab. 

Descriptors:  'Bibliographies,  *Water  resources, 
•Documentation,  'Publications,  'Utah,  Hydrolo- 
gy, Surface  waters,  Groundwater,  Geology, 
Hydrogeology,  Water  quality,  Water  analysis, 
Water  yield,  Water  levels,  Streamflow,  Gaging 
stations,  Hydrologic  cycle,  Water  demand,  Water 
users,  Water  resources  development. 

This  bibliography  contains  a  complete  listing  to 
December  31,  1971,  of  reports  relating  to  the  water 
resources  of  Utah  prepared  by  personnel  of  the 
U.S.  Geological  Survey.  Related  subjects  include 
geology,  hydrology,  and  chemical  quality  of  the 
water.  The  reports  were,  for  the  most  part, 
prepared  by  personnel  assigned  to  the  Water 
Resources  Division,  Utah  District,  in  cooperation 
with  State  and  local  agencies.  The  bibliography  is 
divided  into  four  major  parts:  (1)  publications  of 
the  Geological  Survey;  (2)  publications  by  agen- 
cies of  the  State  of  Utah;  (3)  other  publications- 
reports  prepared  by  Survey  personnel,  but 
published  by  other  agencies  or  by  professional  or- 
ganizations in  their  journals;  and  (4)  open-file  re- 
ports of  the  Geological  Survey.  (Woodard-USGS) 
W72-07026 


WATER  RESOURCES  OF  BIG  SMOKY  VAL- 
LEY, LANDER,  NYE,  AND  ESMERALDA 
COUNTIES,  NEVADA, 

Geological  Survey,  Carson  City,  Nev. 

F.  E.  Rush,  and  C.  V.  Schroer. 

Nevada  Division  of  Water  Resources  Bulletin  No 

41 ,  1971.  84  p,  17  fig,  2  plate,  32  tab,  62  ref. 

Descriptors:  'Water  resources,  'Groundwater, 
'Hydrogeology,  'Nevada,  Aquifer  charac- 
teristics, Alluvium,  Groundwater  movement, 
Water  yield,  Groundwater  recharge,  Precipitation 
(Atmospheric),  Hydrologic  data,  Water  supply, 
Water  users,  Water  wells,  Runoff,  Hydrologic 
budget,  Water  resources  development,  Surface- 
groundwater  relationships. 
Identifiers:  'Big  Smoky  Valley  (Nev). 

Big  Smoky  Valley  has  an  area  of  2,926  square 
miles  and  lies  near  the  center  of  Nevada.  The  val- 
ley-fill reservoirs  have  a  maximum  thickness  of 
between  3,000  and  5,000  feet.  The  estimated 
groundwater  stored  in  the  upper  100  feet  of  satu- 
rated alluvium  is  5,000,000  and  7,000,000  acre- 
feet,  for  the  northern  part  of  the  valley  and 
Tonopah  Flat,  respectively.  Transmissivity  of  the 
valley  fill  is  less  than  50,000  gpd  per  foot,  except  in 
the  area  between  Round  Mountain  and  San  An- 
tonio Ranch,  where  it  is  more  than  100,000  gpd  per 
foot.  In  most  areas,  the  groundwater  is  under 
water-table  conditions.  The  storage  coefficient 
averaged  about  0.15  for  the  valley-fill  reservoirs. 
The  depth  to  groundwater  is  generally  less  than 
100  feet.  Average  annual  precipitation  ranges  from 
as  much  as  20  inches  in  the  high  mountains  to  4  to 
7  inches  on  the  valley  floor.  The  estimated 
perennial  yields  of  the  valley-fill  reservoirs  are 
65,000  acre-feet  and  6,000  acre-feet  for  the 
northern  part  of  the  valley  and  Tonopah  Flat, 
respectively.  (Woodard-USGS) 
W72-07030 


SYSTEM  FOR  MEASURING  AND  COMPUTING 
EPHEMERAL  RUNOFF  FROM  SMALL 
WATERSHEDS, 

Forest  Service  (USDA),  Oxford,  Miss.  Southern 

Forest  Experiment  Station. 

P.  D.Duffy,  and  T.R.  Dell. 

U.  S.  Forest  Serv.  Res.  Note  SO-138,  1972.  4  p,  7 

ref. 

Descriptors:  'Instrumentation,  'Computer  pro- 
grams, 'Ephemeral  streams,  'Runoff,  'Automa- 
tion, 'Data  processing,  Discharge  measurement, 


Equipment,  Gaging  stations,  Small  watersheds, 
Hydrographs,  Flumes,  Translations,  Digital  com- 
puters, Mississippi. 

Identifiers:  'Experimental  watersheds,  Analog-to- 
digital  recorders. 

The  system  described  records  runoff  data  on  tape 
at  2-minute  intervals,  translates  from  tape  to  data 
cards,  and  computes  information  about  runoff  by 
storm  and  by  day,  month,  and  year.  Hydrographs 
can  be  readily  constructed  from  the  summaries 
provided.  Equipment  includes  H-flumes,  analog- 
to-digital  recorders  (ADR),  an  ADR  tape  transla- 
tor, and  a  digital  computer. 
W72-07082 


A  COMPUTER  PROGRAM  FOR  COMPUTING 
STREAMFLOW  VOLUMES, 

Forest  Service  (USDA),  Fort  Collins,  Colo.  Rocky 
Mountain  Forest  and  Range  Experiment  Station. 
P.  A.  Ingebo,  W.  B.  Casner,  and  G.  L.  Godsey. 
USDA  Forest  Serv.  Res.  Note  RM  203,  1971.  8  p,  4 
fig,  1  tab,  1  ref. 

Descriptors:  'Water  measurement,  'Discharge 
measurement,  'Flow  measurement,  'Computer 
programs,  'Data  processing,  Measurement, 
Stream  gages,  Flow  rates,  Streamflow,  Compu- 
ters, Hydraulics. 

Identifiers:  'Computing  streamflow,  Pro- 
gramming. 

A  program  for  use  with  a  digital  computer  to  com- 
pute streamflow  volumes  is  described.  Computa- 
tions are  based  on  tabulations  of  gage  heights 
prepared  from  continuous  stream-gage  records. 
Any  of  several  formulas  or  rating  tables  may  be 
selected  for  each  water  year's  computations.  Ele- 
ments of  flow  show  in  a  sequence  printout  of  daily 
volumes.  An  annual  volume  summary,  tabulated 
by  day  and  month,  may  be  printed  in  one  or  more 
different  units. 
W72-07083 


ECONOMETRIC   MODEL   FOR   RIVER  BASIN 
PLANNING, 

For  primary  bibliographic  entry  see  Field  04A. 
W72-07110 


FORECASTING      WATER-LEVELS     OF     THE 
ORINOCO  RIVER  IN  VENEZUELA, 

For  primary  bibliographic  entry  see  Field  02A. 
W72-07240 


APPLICATIONS        OF       DISCHARGE        AND 
WATER-LEVEL  FORECASTS, 

Comite     National     Francaise     de     Geodesie     et 

Geophysique,      Rueil-Malmaison.      Section      d'- 

Hydrologie  Scientifique. 

For  primary  bibliographic  entry  see  Field  02A. 

W72-07241 


THE    OPERATION    OF    SOMERSET    DAM--A 
MULTI-PURPOSE  PROJECT  (AUSTRALIA), 

Water  Supply  Design  Office,  Brisbane  (Australia). 
For  primary  bibliographic  entry  see  Field  02A. 
W72-07243 


2F.  Groundwater 


ELECTRICAL  AND  SEISMIC  PROPERTIES  OF 
THE  EARTH'S  CRUST  IN  THE 

SOUTHWESTERN    GREAT    PLAINS    OF    THE 

U.S.A., 

Texas  Univ.,  Dallas. 

B.  J.  Mitchell,  and  M.  Landisman. 

Geophysics,  Vol  36,  No  2,  p  363-381 ,  April  1971.8 

fig,  1  tab,  39  ref. 

Descriptors:  'Resistivity,  'Geophysics,  'Seismic 
properties,  'Deep  water,  'Subsurface  mapping, 
Model    studies.    Magnetic    studies,   Texas,    New 
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Mexico,      Great      Plains,      Temperature,      Data 
processing,  Networks. 

Identifiers:   *Magnetotelluronic  studies,  *Crustal 
studies,  'Interstitial  water  (Geology). 

Electrical  resistivity  determinations  throughout 
the  world  have  indicated  that  there  is  a  region  of 
low  resistivity  in  the  upper  or  middle  part  of  the 
Earth's  crust.  Crustal  low-velocity  zones  have 
been  found  at  depths  similar  to  those  of  the  low  re- 
sistivity zones.  The  question  has  immediately 
arisen  as  to  whether  zones  of  low  resistivity  coin- 
cide with  zones  of  low  velocity  within  the  Earth's 
crust,  and  if  so,  what  physical  mechanism  deter- 
mines the  boundaries  of  those  zones.  At  present, 
there  are  only  3  regions  in  the  world  where  these  2 
crustal  properties  might  be  correlated:  Southern 
Africa,  the  Massif  central  area  of  France  and  the 
Ukrainian  shield.  This  study  presents  a  resistivity 
model  of  the  crust  for  a  region  of  west  Texas  north 
of  Lubbock,  using  data  from  a  network  of  20  mag- 
netotelluronic  stations.  A  seismic  velocity  model 
of  eastern  New  Mexico  allowed  correlation  of 
electric  and  seismic  properties  in  the  south- 
western Great  Plains  region.  A  computer-derived 
model  includes  an  anisotropic  low  resistivity  layer 
at  depths  slightly  greater  than  20  km.  Comparison 
with  the  seismic  velocity  interpretation  for  New 
Mexico  indicates  the  low  velocity  and  low-re- 
sistivity layers  coincide.  The  low  resistivity  values 
are  interpreted  as  resulting  from  an  interstitial 
fluid  which  may  also  cause  the  low  velocities  and 
form  a  weak  region  in  which  continental 
earthquakes  occur.  Interstitial  water  at  depth  in 
the  crust  is  discussed.  (Casey-Arizona) 
W72-06730 


GEOHYDROLOGY     OF     PROJECT     GNOME 
SITE,  EDDY  COUNTY,  NEW  MEXICO, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  08H. 

W72-06784 


HYDROGEOLOGIC  DATA  FOR  THE  UPPER 
CONNECTICUT  RIVER  BASIN,  CONNEC- 
TICUT, 

Geological  Survey,  Hartford,  Conn. 

For  primary  bibliographic  entry  see  Field  04B. 

W72-06792 


FORMATION  OF  THE  CHEMICAL  COMPOSI- 
TION OF  GROUNDWATERS  OF  THAWED 
AREAS  WITHIN  PERMAFROST  IN  CENTRAL 
YAKUTSK  ASSR  (FORMIROVANIYE 

KHIMICHESKOGO  SOSTAVA  PODZEMNYKH 
VOD  TALIKOV  NA  PRIMERE  TSENTRAL'NOY 
YAKUTII), 

Akademiya  Nauk  SSSR,  Moscow.  Institut  Mer- 
zlotovedeniya. 

For  primary  bibliographic  entry  see  Field  02C. 
W72-06806 


WATER  BALANCE  STUDY  OF  THE  GROUND 
WATER  ON  THE  LOWER  PART  OF  THE 
RIVER  FUJI, 

Tokyo  Univ.  of  Education  (Japan).  Geographical 
Inst.;   and   Tokyo   Univ.   of    Education   (Japan). 
Geological  and  Mineralogical  I.'.st. 
S.  Yamamoto. 

Tokyo  Kyoiku  Daigaku  Science  Reports,  Section 
C,  Geography,  Geology  and  Mineralogy,  Vol  10, 
No  101-102,  p  253-276,  March  25,  1971.  13  fig,  3 
tab,  2ref. 

Descriptors:  'Groundwater  recharge,  'Surface- 
groundwater  relationships,  'Water  wells, 
'Hydrologic  data,  Foreign  countries,  Aquifers, 
Water  yield.  Observation  wells,  Data  collections, 
Water  users,  Water  demand,  Model  studies,  Input- 
output  analysis. 
Identifiers:  'River  Fuji  (Japan). 

Surface-groundwater  relationships  were  studied 
concerning  groundwater  recharge  along  the  River 
Fuji  in  Japan.  The  investigated  area  is  one  part  of  a 


fan-like  deltaic  plain  extending  eastward  from 
Iwamoto  to  Suruga  Bay  coast  and  bound  on  the 
west  and  north  by  Iwabuti  Hill  of  Tertiary  ag- 
glomerate rocks.  Connecting  this  Hill  is  a  lower 
(Holocene)  river  terrace.  Mean  annual  precipita- 
tion at  Fuji  is  about  2,100/mm.  Most  of  the  wells 
are  for  industrial  use  of  municipal  water  supply 
with  a  depth  of  50  to  100  m.  The  daily  amount  of 
discharge  from  21  observation  wells  is  tabulated. 
The  monthly  total  discharge  from  one  of  the  wells 
in  1965  ranged  from  1,549,062  cubic  meters  in 
February  to  1,766,822  cubic  meters  in  October. 
Sugawara's  series  storage  model  is  described  for 
quantitative  estimation  of  recharging  mechanism 
of  groundwater.  (Woodard-USGS) 
W 72-06909 


SELECTED  DIGITAL  COMPUTER 

TECHNIQUES  FOR  GROUNDWATER 

RESOURCE  EVALUATION, 

Illinois  State  Water  Survey,  Urbana. 

T.  A.  Prickett,  and  C.  G.  Lonnquist. 

Illinois  Water  Survey  Bulletin  55,  1971.  62  p,  83 

fig,  1  tab,36ref. 

Descriptors:  'Groundwater,  'Hydrogeology, 
'Aquifer  characteristics,  'Computer  models, 
'Computer  programs.  Systems  analysis,  Input- 
output  analysis.  Digital  computers.  Analytical 
techniques,  Groundwater  movement.  Water  yield, 
Groundwater  recharge. 
Identifiers:  Fortran  language. 

Generalized  digital  computer  program  listings  are 
given  that  can  simulate  one-,  two-,  and  three- 
dimensional  nonsteady  flow  of  groundwater  in 
heterogeneous  aquifers  under  water  table,  non- 
leaky,  and  leaky  artesian  conditions.  Also  included 
are  programming  techniques  involving  time  vary- 
ing pumpage  from  wells,  natural  or  artificial 
recharge  rates,  the  relationships  of  water 
exchange  between  surface  waters  and  the  ground- 
water reservoir,  the  process  of  groundwater 
evapotranspiration,  and  the  mechanism  of  con- 
verting from  artesian  to  water  table  conditions 
The  discussion  of  the  digital  techniques  includes 
the  necessary  mathematical  background,  docu- 
mented program  listings,  theoretical  versus  com- 
puter comparisons,  and  field  examples.  A  finite 
difference  approach  is  used  to  formulate  the  equa- 
tions of  groundwater  flow.  A  modified  alternating 
direction  implicit  method  is  used  to  solve  the  set  of 
resulting  finite  difference  equations.  The  programs 
are  written  in  Fortran  IV  and  will  operate  with  any 
consistent  set  of  units.  (Woodard-USGS) 
W72-06914 


WATER  RESOURCES  OF  THE  UPPER  WHITE 
RIVER  BASIN,  EAST-CENTRAL  INDIANA, 

Geological  Survey,  Washington,  D.C. 

L.  W.  Cable,  J.  F.  Daniel,  R.  J.  Wolf,  and  C.  H. 

Tate. 

Available  from  GPO,  Washington,  DC  20402  $1.00 

(paper  cover)   Stock  No.   2401-1182.  Geological 

Survey  Water-Supply  Paper  1999-C,  1971.  38  p,  21 

fig,  4  plate,  4  tab,  14  ref . 

Descriptors:  'Water  resources,  'Surface-ground- 
water  relationships,  'Water  yield,  'Water  quality, 
'Indiana,  Groundwater  movement.  River  basins, 
Aquifers,  Aquifer  characteristics,  Hydrologic 
data.  Base  flow,  Hydrogeology,  Streamflow,  Flow 
rates,  Chemical  analysis,  Precipitation  (At- 
mospheric), Hydraulic  conductivity. 
Identifiers:  'White  River  basin  (Ind). 

Groundwater  discharge  to  the  streams  in  the  upper 
White  River  basin  in  Indiana  sustains  year-round 
streamflow.  This  discharge  (base  flow)  is  con- 
sidered to  be  an  index  to  the  amount  of  ground- 
water available  for  development.  The  most  perme- 
able aquifers  in  the  basin  are  the  sand  and  gravel 
deposits  of  Quaternary  age.  The  representative 
hydraulic  conductivity  of  these  aquifers  ranges 
from  1,500  to  2,500  gallons  per  day  per  square 
foot.  The  long-term  average  streamflow  in  the 
basin  is  approximately  0.9  cubic  feet  per  second 


per  square  mile.  The  yearly  average  discharge 
ries  from  about  one-fourth  to  twice  the  long-l 
average.  The  7-day  10-year  low  flow  ranges 
about  0.01  to  0.3  cubic  feet  per  second  per  squ 
mile;  the  main-stem  flow  ranges  from  0.10  to  I 
cubic  feet  per  second  per  square  mile.  The  wati 
the  aquifers  is  predominately  a  very  hard  calc 
bicarbonate  type;  it  is  generally  high  in  iron  ail 
contains  a  moderate  amount  of  dissolved  soliC 
Fresh  water  (1,000  milligrams  per  liter  dissolve 
solids  or  less)  is  present  to  depths  of  approxima* 
ly  400  feet  below  land  surface.  The  quality  of  tl 
water    in    the    While    River   deteriorates    in   tl 
downstream  direction  owing  to  the  cumulative  ( 
fects  of  sewage  effluent.  (Woodard-USGS) 
W72-06999 

i 
HYDROGEOLOGY  OF  A  PLAYA  NEA 
AMARILLO,  TEXAS, 

Southwestern    Great    Plains    Research    Cent* 

Bushland,  Tex. 

For  primary  bibliographic  entry  see  Field  04B.     i 

W72-07004 


SEISMIC  REFRACTION  SURVEY  C 
PLEISTOCENE  DRAINAGE  CHANNELS  I 
THE  LOWER  GREAT  MIAMI  RIVER  VALLE< 
OHIO, 

Geological  Survey,  Washington,  D.C. 

J.  S.  Watkins,  and  A.  M.  Spieker. 

Available   from    GPO,   Washington,    D.C.   2041 

Price    -   $1.25    paper   cover.   Geological    Survi 

Professional  Paper  605-B,  1971.  17  p,  7  fig,  1  plat 

4  tab,  30  ref. 

Descriptors:  'Groundwater,  'Sedimentolog1 
'Seismic  studies,  'Pleistocene  epoch,  'Ohio,  V< 
leys.  Surveys,  Geology,  Hydrogeology,  Grour* 
water  movement.  Aquifers,  Aquifer  chara. 
teristics,  Hydrologic  data.  Data  collection 
Lithification,  Bedrock,  Subsurface  investigation 
Geomorphology. 

Identifiers:  'Lower  Great  Miami  River  Valle 
Groundwater  hydrology. 

Largely  on  the  basis  of  seismic  refraction  data,  tl 
U.S.  Geological  Survey  mapped  the  bedrock  su 
face  of  the  ancestral  Great  Miami  River  valle 
between  Dayton,  Ohio,  and  the  Ohio  River  ai 
determined  the  thickness  of  sand  and  grav 
deposits  in  the  buried  valley.  The  data  indicate  th 
a  major  buried  valley,  200-300  feet  deep  and  abo 
2  miles  wide,  is  entrenched  in  the  bedrock.  The  a 
cestral  valley  generally  follows  the  course  of  tl 
present  Great  Miami  River  but  is  north  and  west  < 
the  river  throughout  much  of  its  course.  A  young' 
buried  valley,  about  100  feet  deep,  is  cut  in: 
bedrock  below  the  present  course  of  the  Gre 
Miami  River.  Seismic  velocities  in  saturated  ar 
unsaturated  sands,  clays,  and  gravels  within  tl 
buried  valley  vary  systematically.  In  the  unsati 
rated  deposits,  higher  velocities  are  correlates 
with  high  clay  content.  Higher  velocities  ai 
thought  to  be  caused  by  higher  water  content  i 
the  clays.  A  general  northeaste-southwe 
decrease  in  velocity  in  the  saturated  outwa* 
deposits  is  thought  to  reflect  better  sorting  in  ou 
wash  deposits  farther  from  the  edge  of  the  recei 
ing  glacier.  (Woodard-USGS) 
W72-07007 


MATHEMATICAL    GROUND-WATER    MODE 
OF  INDIAN  WELLS  VALLEY,  CALIFORNIA, 

Geological    Survey,    Menlo    Park.    Calif.   Wat( 

Resources  Div. 

R.  M.  Bloyd,  Jr.,  and  S.  G.  Robson. 

Geological  Survey  Open-file  Report,  Novemb( 

12,  1971.  36  p,  15  fig,  7  tab,  6  ref. 

Descriptors:  'Groundwater  movement.  "Mathi 
matical  models,  'Groundwater  basins,  'Modi 
studies,  'California.  Water  yield.  Aquifer: 
Aquifer  characteristics.  Groundwater  recharge 
Hydrogeology,  Storage  coefficient.  Water  level: 
Hydrologic  data.  Confined  water.  Pumpini 
Transmissivity. 
Identifiers:  'Indian  Wells  Valley  (Calif). 
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mathematical  model  of  the  Indian  Wells  Valley, 
ilifornia,  groundwater  basin  was  developed  and 
:rified.  The  alternating-direction  implicit  method 
as  used  to  compute  the  mathematical  solution.  It 
us  assumed  that  there  are  only  two  aquifers  in 
e  valley,  one  deep  and  the  other  shallow.  Where 
e  shallow  aquifer  occurs,  the  underlying  deep 
luifer  is  artesian.  Flow  between  the  aquifers 
ider  steady-state  conditions  is  assumed  to  be  in 
le  direction,  from  deep  to  shallow.  The  transmis- 
rity  of  the  deep  aquifer  ranges  from  about 
0,000  to  22,000  gallons  per  day  per  foot  and  from 
iout  25,000  to  5,000  gallons  per  day  per  foot  for 
e  shallow  aquifer.  The  storage  coefficient  for  the 
ep  aquifer  ranges  from  0.0001  to  0.20.  Steady- 
ite  recharge  and  discharge  in  each  aquifer  was 
timated  to  be  9,850  acre-feet  per  year.  Ground- 
ater  pumping,  sewage-effluent  recharge,  and 
pture  of  groundwater  discharge  occurred  under 
in-steady-state  conditions.  Most  of  the  ground- 
iter  pumpage  is  near  Ridgecrest  and  Inyokern 
d  in  the  area  between  the  two  towns.  The 
rified  model  was  used  to  generate  1983  water- 
rel  conditions  in  the  deep  aquifer.  (Woodard- 
SGS) 
72-07008 


SDERGROUND  STORAGE  OF  IMPORTED 
ATER  IN  THE  SAN  GORGONIO  PASS  AREA, 
HJTHERN  CALIFORNIA, 

:ological  Survey,  Washington,  D.C. 

>r  primary  bibliographic  entry  see  Field  04B. 

72-07023 


BLIOGRAPHY  OF  U.S.  GEOLOGICAL  SUR- 
EY  WATER-RESOURCES  REPORTS  FOR 
rAH. 

:ological  Survey,  Salt  Lake  City,  Utah. 
>rprimary  bibliographic  entry  see  Field  02E. 
72-07026 


NNUAL   REPORT  ON   GROUND   WATER   IN 
KIZONA,  SPRING  1970  TO  SPRING  1971. 

:ological  Survey,  Phoenix,  Ariz. 

>r  primary  bibliographic  entry  see  Field  04B. 

72-07027 


ATER  RESOURCES  OF  BIG  SMOKY  VAL- 
5Y,  LANDER,  NYE,  AND  ESMERALDA 
DUNTIES,  NEVADA, 

;ological  Survey,  Carson  City,  Nev. 

>r  primary  bibliographic  entry  see  Field  02E. 

72-07030 


G.  Water  in  Soils 


YDRAULIC  CONDUCTIVITY  MEASURE- 
ENTS  WITH  A  PRESSURE  TRANSDUCER, 

inois  Univ.,  Urbana.  Dept.  of  Agronomy. 
R.  Overman,  J.  H.  Peverly,  and  R.  J.  Miller. 
iil  Science  Society  of  America  Proceedings,  Vol. 
,  No.  6,  p  884-886,  November-December,  1968. 
ig, 6  ref . 

:scriptors:  *Hydraulic  conductivity,  "Per- 
imeters, *Permeability,  Clay,  Saturated  flow, 
iboratory  tests. 

rapid  method  for  measuring  hydraulic  conduc- 
ities  of  materials  in  the  range  10-6  to  10-10 
i/sec  is  described.  By  using  a  pressure  trans- 
cer  as  part  of  a  decreasing  head  permeameter, 
:  time  constant  for  measurement  is  reduced, 
ily  small  volume  transfers  of  water  are  required, 
i  example  is  used  to  illustrate  the  method. 
togerboe-Colorado  State) 
72-06677 


AUCTION    OF   SULFATE   TO   SULFIDE   IN 
VTERLOGGEDSOIL, 

•uisiana  State   Univ.,   Baton   Rouge.   Dept.   of 

xonomy. 

rprimary  bibliographic  entry  see  Field  05B. 

72-06678 


ON  THE  DEFINITION  OF  CALICHE 
DEPOSITS, 

L.  F.  Aristarain. 

Zeitschrift  fur  Geomorphologie,  Vol  15,  No  3,  p 

274-289,  September  1971 .  5  fig,  49  ref. 

Descriptors:  *Caliche,  'Calcium  carbonate,  *Soil 
types,  *Arid  lands,  Geology,  Rock  properties,  Soil 
properties,  Soil  formation,  Calcareous  soils,  Hard- 
pan,  Marl,  Bibliographies. 

The  term  'caliche'  is  used  to  describe  many  very 
different  substances  around  the  world,  ranging 
from  the  Chilean  nitrate  deposits  to  almost  pure 
limestone  (Ca  carbonate).  Usage  of  the  term  is 
reviewed  first  for  the  rest  of  the  world  and  then  for 
the  U.S.  It  is  felt  that  the  term  should  be  limited  to 
calcareous  substances,  specifically  Ca  carbonate 
substances.  The  various  worldwide  and  local 
names  used  for  the  substance  such  as  calcareous 
crust,  travertine,  marl,  calcareous  marl,  tosca  and 
hardpan  are  discarded  for  various  reasons.  A 
specific  usage  of  the  term  caliche  itself  is  proposed 
in  order  to  clearly  distinguish  between  rocks  and 
deposits.  The  proposal  that  the  term  be  used  to 
apply  only  to  substances  of  greater  than  50%  Ca 
carbonate  composition  is  considered  and  rejected. 
The  term  caliche  deposit  is  proposed  here  to 
define  a  body  resulting  from  the  epigenetic  accu- 
mulation of  Ca  carbonate  in  unconsolidated  sedi- 
ments under  conditions  derived  from  soil 
processes  in  arid  and  semiarid  regions.  The 
process  of  formation  of  caliche  deposits  is 
designated  calichification.  Rocks  resulting  from 
calichification  are  termed  caliche  plus  appropriate 
descriptive  terms  accounting  for  structural  and 
textural  characteristics.  (Casey-Arizona) 
W72-06729 


SOIL-WATER     TENSION     AND    THE    MOVE- 
MENT OF  RHIZOBIA, 

Ministry  of  Agriculture,  Giza  (Egypt).  Dept.  of 

Soils. 

Y.  A.Hamdi. 

Soil  Biology  and  Biochemistry,  Vol  3,  No  2,  p  121- 

126,  May  1971.1  fig,  2  tab. 

Descriptors:  "Legumes,  *Soil  moisture,  "Bacteria, 
Nitrogen-fixing  bacteria.  Sands,  Soil  types,  Soil 
texture,  Loam,  Laboratory  tests,  Pores. 
Identifiers:     "Legume     nodulation,     "Rhizobium 
trifolii. 

In  earlier  studies  of  the  movement  of  rhizobia  in 
soils,  only  slight  attention  was  paid  to  the  effects 
of  water  content  and  no  study  has  defined  the 
moisture  limits  for  movement  of  these  organisms. 
This  study  attempts  to  assay  the  influence  of  soil 
moisture  tension  on  the  movement  of  Rhizobium 
trifolii,  using  coarse  and  fine  sands  and  a  silt-loam 
soil.  In  all  3  soils,  the  distances  which  the  rhizobia 
moved  from  the  point  of  innoculation  decreased  as 
the  matric  suction  increased.  Analysis  of  the 
results  showed  that  innoculum  movement  in  these 
media  was  limited  by  moisture  content  rather  than 
by  reduced  pore-neck  diameter.  The  movement- 
limiting  water  contents  were  much  higher  than 
those  limiting  germination  of  clover  seeds. 
Legume  nodulation  in  partly  dry  sown  soils  is 
therefore  likely  to  be  affected  due  to  failure  of  in- 
noculum migration.  (Casey-Arizona) 
W72-06731 


STUDIES  ON  THE  ARTHROPODS  AND 
MICROORGANISMS  OF  SOME  LIBYAN 
SOILS:  SOIL  ARTHROPODS  AND  MICROOR- 
GANISMS FROM  UNDER  FOUR  FRUIT  TREES, 

Libya  Univ.,  Tripoli.  Faculty  of  Agriculture;  and 

Libya  Univ.,  Tripoli.  Faculty  of  Science. 

A.  M.  Kolkaila,  A.  A.  M.  Makawi,  and  S.  M. 

Hammad. 

Libyan  Journal  of  Science,  Vol  1,  p  21-30,  May 

1971.  1  fig,  5  tab,  16  ref. 

Descriptors:  "Arid  lands,  "Soil  microbiology, 
"Soil  microorganisms,  "Soil  physical  properties. 
Soil  types,  Soil  texture,  "Soil  moisture,  On-site 
data  collections,  Microenvironment. 


Several  factors  known  to  affect  soil  faunal  types 
and  their  relative  abundance  are  the  moisture  con- 
tent of  the  soil,  physico-chemical  properties,  the 
plants  cultivated  on  such  soils  and  agricultural 
practices.  Soil  samples,  composed  of  fine  sandy 
particles,  low  organic  matter  and  low  moisture 
content,  were  collected  in  February  and  in  June 
from  underneath  4  fruit  trees-orange,  olive, 
grape,  and  plum.  Wild  weeds  were  also  collected 
from  around  the  trees  in  these  months  and  species 
lists  are  presented.  The  soil  samples  were  tested 
for  moisture  percentage,  water  holding  capacity, 
bulk  density,  particle  density,  porosity  and  per- 
centage of  organic  matter.  The  arthropods  and 
microorganisms  collected  are  listed  for  each  tree 
and  month.  (Casey-Arizona) 
W72-06733 


SEVERAL  PROBLEMS  IN  NONUNIFORM 
SEEPAGE  IN  THE  SLOPES  OF  STRUCTURES 
WITH  VARIABLE  BOUNDARY  CONDITIONS, 

G.  N.  Kononenko. 

Gidravlika  i  Gidrotekhnika  Sbornik,  No.  6,  p.  88- 
98,  1968.  Translated  from  Russian,  Bureau  of 
Reclamation  Translation  848,  May  1971.  18  p,  3 
fig,  8  ref. 

Descriptors:  "Seepage,  "Groundwater  flow,  "Em- 
bankments, Phreatic  lines,  Canal  seepage,  Coffer- 
dams, Earth  dams,  Hydraulic  structures,  Slopes, 
Discharge  (Water),  Flow,  Reservoirs. 
Identifiers:  USSR,  Boussinesq  equation,  Mathe- 
matical analysis,  Boundary  conditions. 

Analysis  methods  are  described  for  determining 
dynamic  seepage  flow  and  phreatic  lines  of  an 
earth  structure  when  the  water  level  is  changed 
linearly  with  time.  These  methods  can  be  applied 
to  seepage  problems  in  earth  dams,  canals,  coffer- 
dams, trenches,  and  open  pit  mines.  An  example  is 
given  of  the  seepage  flow  and  phreatic  line  calcula- 
tions for  an  earth  dam  with  a  toe  drain  and  a  falling 
reservoir  level.  The  mathematical  derivation  is 
based  on  the  Boussinesq  equations.  (USBR) 
W72-06740 


EVAPOTRANSPIRATION     FROM     A     SMALL 
CLAY  CATCHMENT, 

For  primary  bibliographic  entry  see  Field  02D. 
W72-06799 


FIELD  RADIOMETRIC  DETERMINATIONS  OF 
SOIL  MOISTURE  AND  DENSITY  (POLEVAYA 
RADIOMETRIYA  VLAZHNOSTI  I  PLOTNOSTI 
POCHVO-GRUNTOV), 

V.  A.  Yemel'yanov. 

Atomizdat,  Moscow,  1970.  334  p. 

Descriptors:  "Instrumentation,  "Methodology, 
"Borehole  geophysics,  "Soil  moisture,  "Soil  densi- 
ty, Soils,  Soil  density  probes.  Nuclear  moisture 
meters,  Logging  (Recording),  Radioactive  well 
logging,  Radiation,  Gamma  rays,  Analytical 
techniques,  Neutron  activation  analysis.  Neutron 
absorption.  Sampling,  Measurement,  Calibrations. 
Identifiers:  "USSR,  "Radiometry,  "Radiometers, 
Gamma-ray  well  logging,  Gamma-gamma  logging. 
Neutron  logging.  Neutron-neutron  logging. 
Metrology. 

This  monograph  examines  the  physical  principles 
of  radiation  methods  used  to  measure  soil 
moisture  and  density.  Soviet  and  foreign  nuclear 
moisture  meters  and  gamma  density  meters  are 
described  and  evaluated  in  conjunction  with  field 
and  surface  radiometric  techniques  for  measuring 
soil  moisture  and  density.  Detailed  analysis  of  the 
factors  responsible  for  the  radiational  and 
metrological  characteristics  of  nuclear  moisture 
meters,  gamma-gamma,  and  gammascopic  density 
meters  is  based  on  experimental  studies  by  the 
author  and  on  summarization  of  the  world  litera- 
ture on  the  subject.  Procedures  for  reducing  errors 
in  the  use  of  neutron  and  gamma  methods  in 
agrophysical,  soil-hydrological,  and  water  im- 
provement investigations  and  for  enhancing  the 
potentialities  of  radioisotope  moisture  and  density 
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Field  02— WATER  CYCLE 
Group  2G— Water  in  Soils 


meters  are  outlined  and  demonstrated.  (Josefson- 

USGS) 

W72-06811 


IRRIGATION  INVESTIGATIONS  IN  OTAGO, 
NEW  ZEALAND,  IV.  PHYSICAL  PROPERTIES 
OF  SOILS  OF  THE  ARROW  BASIN  AND  UPPER 
CLUTHA  VALLEY, 

Department  of  Agriculture,  Ashburton  (New  Zea- 
land). Winchmore  Irrigation  Research  Station. 
D.  S.  Rickard  and  G.  G.  Cossens. 
New  Zealand  Journal  of   Agricultural  Research. 
Vol.  11,  p  701-732, 1968.  5  fig,  11  tab,4ref. 

Descriptors:  *Soil  physical  properties,  "Irrigation, 
*Soil  horizons,  Rainfall,  Available  moisture,  Wilt- 
ing point,  *Soil  analysis,  Soil  density.  Particle 
size,  Irrigation  effects,  Soils. 
Identifiers:  New  Zealand,  'Yellow-brown  earth, 
*Yellow-grey  earth. 

Physical  properties,  including  the  percentage  of 
fine  particles,  organic  carbon,  15-bar  retention, 
field  capacity,  and  available  moisture  show  con- 
sistent increases  between  virgin  soil  groups 
formed  under  semiarid  (brown-grey  earths),  sub- 
humid  (yellow-grey  earths),  and  humid  (yellow- 
brown  earths)  climates.  Bulk  density  values 
decrease  throughout  the  same  sequence.  There  is  a 
tendency  for  similar  changes  to  occur  with  soils  of 
increasing  ground  surface  age  within  the  brown- 
grey  earths.  There  is  an  insufficient  range  of 
ground  surface  ages  to  establish  this  tendency  for 
the  other  groups.  Irrigation  and  associated 
management  have  tended  to  alter  the  properties  of 
a  particular  soil  group  in  the  direction  of  those  of 
the  group  formed  under  a  higher  rainfall.  This  ten- 
dency is  not  true  for  the  bulk  density,  which  is  in 
most  cases  higher  under  irrigation.  The  available 
moisture  held  in  the  top  12  in.  of  the  soils  ranged 
from  1.58  in.  to  4.30  in.  If  irrigation  was  applied  at 
the  wilting  point,  the  soils  in  the  three  zonal  groups 
would  retain  the  following  approximate  amounts: 
brown-grey  earths,  2  in.  to  2  1/2  in.;  yellow-grey 
earths,  2  1/2  in.  to  3  1/2  in.;  yellow-brown  earths,  3 
in.  to  4  in.  (Skogerboe-Colorado  State) 
W72-06825 


NITROGEN  ECONOMY  OF  CROPPED  AND 
UNCROPPED  FLOODED  RICE  SOILS  UNDER 
FIELD  CONDITIONS, 

The  International  Rice  Research  Inst.,  Los  Banos, 

Laguna  (Philippines). 

For  primary  bibliographic  entry  see  Field  03F. 

W72-06833 


DRAINAGE     WITH     PERFORATED     PLASTIC 
TUBING, 

Forest  Hydrology  Lab.,  Wenatchee,  Wash. 
For  primary  bibliographic  entry  see  Field  04A. 
W72-06834 


APPLIED   NITROGEN   LOSSES   IN   RELATION 
TO  OXYGEN  STATUS  OF  SOILS, 

Agricultural    Research   Service,    Brawley,   Calif. 
Soil  and  Water  Conservation  Research  Div. 
For  primary  bibliographic  entry  see  Field  05B. 
W72-06835 


VARIATIONS  OF  SULFUR-34:  SULFUR-32 
RATIOS  IN  SOIL  FRACTIONS  IN  WESTERN 
CANADA, 

British  Columbia  Univ.,  Vancouver.  Dept.  of  Soil 

Science. 

L.  E.  Lowe,  A.  Sasaki,  and  H.  R.  Krouse. 

Can  J  Soil  Sci.  51  (1):  1971.129-131. 

Identifiers:       Canada,       Fertilizer,       Fractions, 

Pedogenesis,   Ratios,   Soil,   Sulfur-32,   Sulfur-34, 

Variations,  Western. 

The  range  of  34S  in  soil  fractions  was  compara- 
tively large.  The  34S/32S  abundances  for  distinct  S 
fractions  of  the  same  sample  also  showed  marked 
variation.  Such  variations  were  too  large  to  be 


ignored  in  34S  studies.  The  isotopic  composition 
of  the  parent  material,  soil  pH,  aeration  and  tem- 
perature, degree  of  leaching,  influx  of  ground- 
water or  seepage,  and  duration  of  soil  formation 
processes  are  all  likely  to  influence  the  resulting 
distribution.  A  microbiological  involvement  in  soil 
isotope  fractionation  is  suggested.  While  the  data 
presented  do  not  permit  rigorous  interpretation  of 
the  role  of  various  factors  in  determining  the 
isotope  distribution  in  the  soils  examined,  the  large 
variations  in  S  isotope  distribution  will  provide  a 
valuable  tool  for  the  elucidation  of  S  transforma- 
tions in  soil,  and  for  studying  both  the  history  of 
indigenous  soil  S  and  the  fate  of  applied  fertilizer 
S.-Copyright  1971,  Biological  Abstracts,  Inc. 
W72-06870 


CAPILLARY-DIFFUSION  AND  SELF-DIFF- 
USION OF  LIQUID  WATER  IN  UNSATURATED 
SOILS, 

Kentucky  Water  Resources  Inst.,  Lexington. 
R.E.Phillips. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-208  221,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Research  Report  No  47,  1971. 
39  p,  18  fig,  1  tab,14ref.OWRRA-011-KY(l). 

Descriptors:   Diffusion.   'Soil   water   movement, 
•Capillary  action,  Tracers,  Tritium,  Soil  moisture, 
Chlorides,  Diffusivity,  Capillary  water. 
Identifiers:  'Capillary  diffusion,  'Self-diffusion. 

To  evaluate  the  effect  of  soil  water  content,  clay 
type,  and  clay  content  upon  the  capillary-diffusion 
of  liquid  water  in  unsaturated  soil,  and  to  attempt 
to  establish  a  functional  relationship  between 
capillary-diffusion  and  self-diffusion  of  liquid 
water  in  unsaturated  soil,  capillary-diffusion  coef- 
ficients were  measured  by  use  of  inflow  and  out- 
flow methods.  With  both  methods  the  capillary- 
diffusion  coefficients  decreased  very  rapidly  with 
decreasing  water  content.  The  lighter  textured 
soils  had  the  higher  diffusion  coefficients  over  the 
entire  moisture  content  range  studied,  0  to  1  bar 
tension.  Self-diffusion  coefficients  were  measured 
over  a  moisture  content  range  from  air  dryness  to 
saturation  using  tritium  as  a  tracer.  Each  of  the 
soils  had  the  same  diffusion  characteristics  when 
the  self-diffusion  coefficients  were  expressed  as  a 
function  of  either  water  content  or  average 
number  of  water  layers  on  the  external  surface  of 
each  mineral.  As  the  water  content  decreased  from 
saturation  to  near  field  capacity,  the  self -diffusion 
coefficients  decreased  very  rapidly.  An  attempt 
was  made  to  separate  the  self-diffusion  coeffi- 
cients into  a  liquid  and  a  vapor  component  by  use 
of  CI -36  as  a  tracer.  CI -36  was  not  a  good  tracer  of 
liquid  water  movement  in  soil.  (Knapp-USGS) 
W72-06908 


AN  IMPROVED  FORM  OF  SOIL-WATER  DIF- 
FUSIVITY FUNCTION, 

Purdue  Univ.,  Lafayette,  Ind.  Dept.  of  Agronomy. 
L.  R.  Ahuja,  and  D.  Swartzendruber. 
Soil  Science  Society  of  America  Proceedings,  Vol 
36,  No  1,  p  9-14,  January-February  1972.  5  fig,  1 
tab,  25  ref.  OWRR  B-014-IND  (1). 

Descriptors:  'Infiltration,  'Diffusivity,  'Soil 
water  movement,  'Computer  programs.  Numeri- 
cal analysis,  Saturated  flow,  Unsaturated  flow. 
Hydraulic  conductivity.  Soil  water.  Soil  moisture. 

Soil-water  diffusivity  is  expressed  by  a  functional 
form  which  becomes  infinite  as  the  soil-water  con- 
tent approaches  a  constant  value,  such  as  the  satu- 
rated or  near-saturated  value.  The  function  begins 
at  zero  value,  and  shows  an  approximately  ex- 
ponential rise  in  the  intermediate  soil-water  con- 
tent range.  When  combined  with  an  unsaturated 
hydraulic  conductivity  function,  qualitatively 
reasonable  forms  for  the  relationship  between 
water  content  and  suction  head  can  be  inferred.  A 
computer  program  was  developed  to  determine  the 
characterizing  parameters  in  the  function  by  a 
least-squares  fit  to  experimental  data  for  horizon- 
tal water  absorption.  The  program  uses  an  op- 


timum-seeking technique  with  numerical  solutior 
of  the  flow  equations  as  obtained  by  Philip 
method.  For  different  types  of  soils  and  seven1 
bulk  densities,  the  new  functional  form  was  con 
pared  with  the  commonly  used  exponential  e: 
pression  and  was  found  to  be  more  representative 
(Knapp-USGS) 
W72-06974 


A  DIGITAL  SIMULATION  OF  THE  DYNAMI' 
SOIL  MOISTURE  STATUS, 

Mississippi  Agricultural  Experiment  Station.  Stat 

College. 

B.  P.Verma. 

Transactions  of  the  ASAE  Vol  14,  No  4,  p  661 

664,  July-August  1971.  6  fig,  8  ref. 

Descriptors:  'Soil  moisture,  'Water  balanci 
'Simulation  analysis.  Systems  analysis,  Mathi 
matical  models.  Rainfalls,  Evapotranspiratior 
Moisture  content. 

A  soil  moisture  model  was  designed  and  tested  ft 
simulating  soil  moisture  values  for  soil  exposed  f 
natural  weather.  For  43  days,  the  predicted  value 
were  usually  within  10%  of  the  actual  data.  Th 
model  is  sensitive  to  the  choice  of  a  saturated  sol 
moisture  value  and  insensitive  to  the  choice  of  a 
air-dry  value.  The  relationship  between  diffusivit 
and  soil  moisture  is  a  primary  factor  in  determir 
ing  the  accuracy  of  the  model.  The  choice  of 
depth  increment  for  use  in  the  simulation  is  impo: 
tant  in  that  larger  increments  will  make  the  cotr 
puter  soil'  dry  faster  than  actual  soil.  The  simub 
tion  of  the  soil  regime  of  the  plant  environmer 
should  be  expanded  to  include  other  variables  an 
their  interactions,  such  as  temperature  and  so 
density.  (Knapp-USGS) 
W72-07003 


DETERMINATION  OF  MOISTURE  CONTEN 
WITH  A  GAMMA  BACKSCATTER  DENSIT 
GAUGE, 

University   of  Strathclyde,  Glasgow   (Scotland 
Dept.  of  Electronic  Science. 
O.  Ciftcioglu,  D.  A.  Byatt,  and  D.  Taylor. 
Journal  of  Soil  Science,  Vol  23,  No  1,  p  32-3" 
March  1972.  1  fig,  3  tab,  6  ref. 

Descriptors:  'Nuclear  moisture  meters,  'Gamm 

rays,  'Soil  moisture  meters.  Calibrations,  Instn 

mentation,   Soil  moisture.   Soil  water,   Moistur 

content. 

Identifiers:  Soil  density  meters. 

Gamma-radiation,  backscatter  gages,  employe 
for  the  determination  of  the  bulk  density  of  soil- 
use  integral  mode  counting.  They  are  relatively  ir 
sensitive  to  the  presence  of  soil  moisture  an 
hence  not  generally  suitable  for  monitoring  so 
moisture  content.  However,  when  differenti; 
mode  counting  is  used  with  the  window  set  : 
about  0.08  MeV,  the  phenomenon  is  one  of  mult 
pie  instead  of  single  scattering.  With  a  source-d< 
lector  separation  of  the  order  of  20  cm.  about  eigr 
Compton  interactions  are  obtained  and,  as  a  mu 
tiplying  factor  is  involved  at  each  interaction,  th 
increased  response  with  hydrogen-containin 
material  is  easily  observable.  Under  these  condi 
lions,  the  response  for  water  compared  with  nor 
hydrogen-containing  materials  is  an  increase  o 
132  precent.  This  method  can  therefore  be  e» 
ploited  to  measure  the  moisture  content  of  soil; 
(Knapp-USGS) 
W72-07OO5 


THE  KINETICS  OF  HETEROGENEOl 
ISOTOPIC  EXCHANGE, 

Fisons      Ltd.,      Ipswich     (England).     Levmgto 

Research  Station. 

M.  E.  Probert,  and  S.  Larsen. 

Journal  of  Soil  Science.  Vol  23.  No  1.  p  76-81 

March  1972.  1  tab.  10  ref. 

Descriptors:  'Ion  exchange.  'Phosphates.  'So 
chemistry,  'Tracers.  Radioisotopes,  Fertilizer? 
Water  chemistry. 
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intifiers:  Isotopic  exchange. 

(topic  exchange  of  phosphate  ions  between  soil 
A  solution  was  examined  with  particular  empha- 
on  the  slower  reaction  involving  the  incorpora- 
n  of  the  tracer  in  the  solid  phase.  This  reaction 
lows  the  very  fast  exchange  reaction  between 
:  solution  and  the  surface  of  solid.  Experimental 
[a  fitted  both  an  equation  composed  of  a  sum  of 
jonentials  and  a  much  simpler  two-constant 
lation.  The  goodness  of  fit  was  similar  in  each 
ie,  but  the  exponential  type  of  equation  was  not 
:ful  as  a  means  of  elucidating  the  mechanisms 
olved.  The  two-constant  equation  may  be 
ived  from  the  kinetics  of  crystallization  and 
rystallization  processes,  and  therefore  provides 
interpretation  which  is  amenable  to  experimen- 
verification.  (Knapp-USGS) 
7-07021 


EING  OF  HYDROLYSED  IRON  (III)  SOLU- 
)NS, 

tgers  -  The  State  Univ.,  New  Brunswick,  N.J. 

pt.  of  Soils  and  Crops. 

fl.  Hsu,  and  S.  E.  Ragone. 

irnal  of  Soil  Science,  Vol  23,  No  1,  p  17-31, 

rch  1972.  7  fig,  3  tab,  23  ref.  NSF  Grant  GA- 

15. 

scriptors:     *Hydrolysis,     "Iron     compounds, 
queous     solutions,     'Chemical    precipitation, 
n,  Hydrates,  Oxidation,  Hydrogen  ion  concen- 
tion,  Alkalis  (Bases), 
ntifiers:  Iron  hydroxides. 

ree  0.01M  Fe  (C104)3  solutions  of  R  (mole 
io)=0,l,  and  2,  respectively,  were  studied  over 
eriod  of  8  months.  The  R  =  0  solution  was  ini- 
ly  light  yellow  and  clear  but  rapidly  changed  to 
lense  cloudy  suspension  after  a  9-day  period, 
drolyzed  species  rapidly  grew  from  10  nm  to 
I  nm.  Settleable  FeOOH  precipitate  was  first 
served  in  5  weeks  with  23%  of  its  iron  noted  as 
cipitate  at  the  end  of  5  months.  The  R  =  1  and 
=  2  solutions  were  reddish-brown,  with  low  tur- 
ity.  Rapid  hydrolysis  and  polymerization  were 
ierved  immediately  after  preparation.  The 
lrolyzed  species  gradually  grew  in  size  during 
ng  and  no  settleable  FeOOH  precipitate  was  ob- 
ved  for  at  least  2  years.  A  hypothesis  based  on 
mb  and  Jacques's  model  of  hydrolysis  is 
iposed  to  interpret  the  reactions  taking  place  in 
se  three  solutions.  In  the  R  =  0  solution,  the  ini- 
number  of  nuclei  for  condensation  is  low, 
ereas  the  potential  supply  of  Fe  (OH)3  is  abun- 
it.  In  the  R  =  1  and  R  =  2  solutions  the  number 
tuclei  initially  formed  is  high,  whereas  a  limited 
ount  of  monomeric  Fe  (OH)3  is  available  for 
idensation.  The  initial  number  of  nuclei  relative 
the  concentration  of  monomeric  species  is  the 
'  factor  that  governs  the  appearance  and  pro- 
ties  of  these  solutions.  (Knapp-USGS) 
2-07022 


E  EFFECT  OF  SOIL  WATER  AND  AERA- 
)N  ON  SEED  GERMINATION, 

Icani  Inst,  of  Agricultural  Research,  Bet  Dagan 

ael). 

r  primary  bibliographic  entry  see  Field  021. 

2-07041 


Descriptors:  *Arid  lands,  'Geologic  formations, 
'Geomorphology,    'Glacial    soils,    'Sandstones, 
Temperature,  Freezing,  Drying,  Soil  formation, 
Land  forming,  Aquifers. 
Identifiers:  'Libya,  'Sahara  Desert. 

A  small  area  of  approximately  2000  sq  m  is 
described.  The  area  consists  of  sorted  stone 
polygons,  and  was  discovered  in  the  Sahara  Desert 
in  southeastern  Libya.  The  rather  featureless  sur- 
face on  which  the  polygons  are  located  is  under- 
lain by  unconsolidated  quartz  sand  and  silt.  These 
underlying  materials  as  well  as  the  granules,  peb- 
bles and  cobbles  of  the  borders  of  the  polygons  are 
derived  from  an  outcropping  of  Lower  Cretaceous 
Nubian  Sandstone.  The  stones  of  the  polygons  are 
irregular  somewhat  tabular  and  elongate  indurated 
granules,  pebbles  and  cobbles  or  quartzose  sand- 
stone with  subangular  uneven  surfaces.  They  have 
a  mean  diameter  of  about  3  cm.  The  average  max- 
imum diameter  of  the  polygons  is  2.2  m.  and  their 
intersections  are  largely  orthogonal.  They  are  most 
likely  the  result  of  freezing  and  thawing  which 
probably  occurred  about  midway  in  the  last  glacial 
period  when  a  major  input  of  water  into  the 
aquifers  of  the  region  occurred  and  when  average 
annual  temperatures  were  about  6  degrees  C  lower 
than  at  present.  It  seems  less  likely  that  they  were 
formed  during  one  or  more  of  the  post-glacial  plu- 
vial periods  or  as  a  result  of  desiccation.  (Casey- 
Arizona) 
W72-07049 


INFILTRATION    AND    WATER    REPELLENCY 
IN  GRANITIC  SOILS, 

Forest  Service  (USDA),  Reno,  Nev.,  Intermoun- 
tain  Forest  and  Range  Experiment  Station. 
R.O.  Meeuwig. 

USDA  Forest  Serv.  Res.  Pap  INT-Ill,  December 
1971 ,  20  p,  6  fig,  8  ref,  append. 

Descriptors:     'Wettability,     'Infiltration,     Infil- 

trometers,     Forest     soils,     Vegetation     effects, 

Nevada. 

Identifiers:  'Granitic  soils. 

Water  repellency  is  common  in  the  granitic  soils  in 
the  Carson  Range  of  the  Sierra  Nevada,  and  can 
be  a  major  limiting  factor  in  the  capacity  of  these 
soils  to  absorb  hjgh-tateasity  summer  rainfall. 
Results  of  infittroaneter  tests  indicate  that  water 
repellency  often  impedes  infiltration  under  pine 
litter  but  rarely  does  «•  aa4er  chaparral  cover. 
Water  repellancy  tends  to  develop  in  a  continuous 
layer  at  the  soil  surface  under  pine  litter.  Fortu- 
nately, this  layer  it  aaaaty  disrupted  by  root  chan- 
nels, rodent  burrow*,  ami  other  biologic  activity; 
water  can  penetrate  at  a  few  points  and  spread  out 
into  the  wettable  subsoil.  Patches  of  water-repel- 
lent soil  were  often  faaaW  under  chaparral  but  no 
tendency  for  the  development  of  a  continuous 
layer  was  detected. 
W72-07077 


ROLE  OF  MG  IN  THE  FORMATION  OF 
SOLONETZIC  SOILS  ON  IRRIGATION  WITH 
MINERALIZED  WATERS, 

For  primary  bibliographic  entry  see  Field  03C. 
W72-07113 


Identifiers:  Acrylamide,  Aggregates,  Buryat- 
ASSR,  Erosion,  Loamy,  Physical,  Resistance, 
Sandy,  Soils,  Stable. 

In  the  presence  of  various  concentrations  of  high- 
molecular  organic  polymer-polyacrylamide  (up  to 
0.5%  solution),  the  amount  of  water-stable  ag- 
gregates (>lmm)  in  soils  increased  2-3  times.  The 
best  effect  was  obtained  using  polyacrylamide  at 
soil  moisture  content  of  18  and  20%  (with 
reference  to  the  oven-dry  weight  of  soil). -Copy- 
right 1972,  Biological  Abstracts,  Inc. 
W72-07257 


EFFECT    OF    AMMONIA    LIQUOR    ON    THE 

WATER-RESISTANCE  OF  SOIL  STRUCTURE, 

(IN  RUSSIAN), 

E.  A.  Reppo. 

Sb  Nauchn  Tr  Est  Nauchno-Issled  Inst  Zemled 

Melior.  16:  158-165.1969. 

Identifiers:  Ammonia,  Liquor,  Resistance,  Soil, 

Structure. 

Addition  of  ammonia  liquor  to  naturally  moist  cal- 
careous soil  did  not  impair  the  water-resistance  of 
its  structure;  inactive  humus  was  converted  to  an 
active  form  under  its  effect. --Copyright  1972, 
Biological  Abstracts,  Inc. 
W72-07260 


SOME  SPECIFIC  FEATURES  OF  WATER 
REGIME  IN  DEEPLY  FREEZING  MEALY-CA- 
LCAREOUS CHERNOZEM  SOILS  OF  THE 
SELENGA  MIDHIGHLANDS,  (IN  RUSSIAN), 

T.  K.Tsybzhitov. 

Tr  Buryat  S-Kh  Inst.  19.  122-135.  1969. 
Identifiers:    Calcareous,    Capillary,    Chernozem, 
Discontinuous,     Freezing,     Highlands,     Mealy, 
Moisture,    Point,    Regime,    Seasonal,    Selenga, 
Soils,  USSR,  Wilting. 

The  moisture  regime  was  most  active  in  the  top  0- 
150  cm  soil  layer,  below  which  the  moisture  con- 
tents varied  from  wilting  point  (WP)  to  discontinu- 
ous capillary  moisture  (DCM).  The  top  0-150  cm 
layer  is  desiccated  to  WP  in  spring  and  moistened 
above  DCM  during  the  rainfall  season  in  summer, 
creating  considerable  reserve  of  available 
moisture— Copyright  1972,  Biological  Abstracts, 
Inc. 
W72-07263 


CONTRIBUTION  TO  STUDIES  AND  CLASSIFI- 
CATION   OF    WATERLOGGED    LANDS,    (IN 

RUSSIAN), 

A.  F.  Timofeev. 

Tr  Kirov  S-Kh  Inst.  22  (44):  183-190.  1969. 

Identifiers:      Classification,      Coarse,      Humus, 

Lands,  Podzols,  Waterlogged. 

The  morphological  properties  of  soils  were  studied 
in  relation  to  their  wetting  on  coarse-humus  pod- 
zols, peat-humus-gley  and  peat  soils  in  the  Kirov 
Region.  Permanent  waterlogging  of  bog  soils  af- 
fects their  site  class.  A  comprehensive  classifica- 
tion is  recommended  for  waterlogged  soils. -Copy- 
right 1972,  Biological  Abstracts,  Inc. 
W72-07266 


E  EFFECT  OF  SHELTER  ON  THE  TEM- 
RATURE  AND  MOISTURE  OF  DESERT 
SDS, 

•Union    Scientific    Research    Inst,    for   Agro- 
:stry  Amelioration,  Moscow  (USSR), 
primary  bibliographic  entry  see  Field  03B. 
2-07044 


ITERNED      GROUND       IN      SOUTHEAST 

IYA, 

ya  Univ.,  Tripoli;  and  Occidental  of  Libya, 

..Tripoli. 

.  Underwood,  Jr.  and  E.  P.  Fisk. 

yan  Journal  of  Science,  Vol  1,  No  5,  p  96-103, 

y  1971.  3  fig,  10  ref. 


INFLUENCE  OF  SOIL  PROPERTIES  AND  CUL- 
TURAL PRACTICES  ON  EVAPORATION  OF 
WATER  FROM  SOIL, 

Clemson  Univ.,  S.  C.  Water  Resources  Research 

Inst. 

For  primary  bibliographic  entry  see  Field  02D. 

W  72-07 128 


EFFECT  OF  POLYACRYLAMIDE  ON  CER- 
TAIN PHYSICAL  PROPERTIES  OF  SOIL  AND 
THE  EROSION  RESISTANCE  OF  SANDY 
LOAMY  SOILS  IN  THE  BURYAT  ASSR  (IN 
RUSSIAN), 

N.  B.  Namzhilov,  and  M.  Z.  Bubeev. 
Tr  Buryat  S-Kh  Inst.  19.  96-102.  1969 


THE  CHEMICAL,  PHYSICAL  AND  SALINITY 
CHARACTERISTICS  OF  TWENTY-SEVEN 
SOIL  MEDIA, 

Agricultural  Research  and  Educational  Center, 
Bradenton,  Fla. 

W.  E.  Waters,  William  Llewellyn,  and  James 
Nesmith. 

Proc  Fla  State  Hort  Soc.  83.  1970. 482-488. 
Identifiers:    Chemical,    Fertilizer,    Media,   Orna- 
mental, Physical,  Plants,  Salinity,  Soil. 

Twenty-seven  soil  media  were  formulated  from 
combinations  of  builders  sand,  shavings,  perlite, 
German  peat  and  Florida  peat.  Each  medium  was 
characterized  by  standard  laboratory  chemical  and 
physical  determinations,  moisture  holding  capaci- 
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ty  as  affected  by  3  container  sizes  and  soluble  salt  2H.  Lakes 
levels  as  affected  by  3  rates  of  fertilization  and  3 
procedures  for  determining  soluble  salts.  Impor- 
tant factors  for  consideration  in  formulating  media 
for  ornamental  plants  included  appearance, 
shrinkage  loss,  ignition  loss,  bulk  density,  water 
holding  capacity,  non-capillary  air  space,  pH, 
salinity  characteristics  along  with  a  soil  test  on 
basic  media  ingredients.  Moisture  holding  capacity 
of  each  mix  in  different  pot  sizes  increased  greatly 
as  the  pot  size  decreased.  Media  composition 
greatly  affected  soluble  salt  levels  at  different  fer- 
tilization rates.  The  saturated  paste  technique  of 
determining,  salinity  was  superior  to  determina- 
tions on  either  weight  or  volume  basis. -Copyright 
1971 ,  Biological  Abstracts,  Inc. 
W72-07268 


NORRIS  RESERVOIR  FERTILIZER  STUDY:  I. 
EFFECTS  OF  FERTILIZER  ON  FOOD  CHAIN 
ORGANISMS  AND  FISH  PRODUCTION, 

Tennessee  Valley  Authority,  Norris. 

For  primary  bibliographic  entry  see  Field  05C. 

W 72-06599 


STRUCTURAL  FEATURES  OF  SOIL  COVER  IN 

THE       NORTHWEST       OF       THE       BARABA 

LOWLAND  (IN  THE  NOVOSIBIRSK  REGION), 

(IN  RUSSIAN), 

A.  A.  Khantulev,  P.  P.  Kerzum,  G.  V. 

Shvedchikov,  A.  G.  Balashov,  and  T.  M. 

Rubinshtein. 

Uch  Zap  Leningr  Gos  Univ.  348.  43-54.  1969. 

Identifiers:  Baraba,  Bog,  Cover,  Forest,  Lowland, 

Meadow,    Northwest,    Novosibirsk,    Plant,    Soil, 

Structural,  USSR. 

The  territory  has  a  continental  climate,  with  an- 
nual precipitation  300-350  mm,  level  or  with 
crested  ridges,  predominance  of  heavy  calcareous 
loams  in  the  soil-forming  rocks  and  a  meadow- 
bog-forest  plant  cover.  A  detailed  description  of 
soil  cover  according  to  main  geomorphological 
units,  e.g.,  the  valley  of  the  Om'  River,  the  drained 
area  near  the  river,  the  Irtysh  plain  and  the  plain 
with  lakes  and  crested  ridges  is  given.  Schematic 
soil  maps  are  provided  for  certain  typical  areas  of 
the  latter  plain.-Copyright  1972,  Biological  Ab- 
stracts. Inc. 
W72-07269 


EFFECT  OF  DEFLATION  ON  FERTILITY  OF 
SOILS  IN  THE  PAVLODAR  REGION,  (IN  RUS- 
SIAN), 

L.  K.  Putro,  and  T.  K.  Dosmukhamedov. 
Tr  Inst  Pochvoved  Akad  Nauk  Kaz  SSR.  18:  153- 
160.  1970. 

Identifiers:  Deflation,  Distribution,  Eluviation, 
Fertility,  Mineral,  Pavlodar,  Soils. 

Deflation  depletes  the  upper  horizons  of  dark 
chestnut  soils  in  the  finest  clay  particles,  Zn,  Cu, 
Co,  organic  matter  and  nutrients.  Losses  of  B  are 
not  exclusively  due  to  deflation  but  also  to  its  elu- 
viation into  underlying  horizons.  The  upper 
horizons  of  eroded  soils  have  a  higher  content  of 
total  Mn  than  underlying  horizons.  The  loss  of  this 
element  by  deflation  is  probably  balanced  or  ex- 
ceeded by  its  high  biological  accumulation.  Mo 
distribution  over  the  profile  of  eroded  and 
uneroded  soils  is  uniform. -Copyright  1972, 
Biological  Abstracts,  Inc. 
W72-07273 


STUDIES  OF  THE  TRANSFORMATION  OF  N 
FERTILIZERS  IN  IRRIGATED  SOIL,  (IN  RUS- 
SIAN), 

A.  S.  Demchenko,  L.  V.  Brazhnikova,  M.  N. 
Tarasov,  and  V.  D.  Demidov. 
Gidrokhim  Mater.  53. 49-54.  1969. 
Identifiers:      Aeration,      Fertilizers,      Irrigated, 
Moisture,  Nitrogen,  Soil,  Temperature,  Transfor- 
mations. 

In  laboratory  experiments,  with  optimum  moisture 
content  and  temperature  and  satisfactory  aeration, 
ammonium  N  from  (NH4)2S04  fertilizer  was 
completely  nitrified  20  days  after  application.  With 
nonoptimum  moisture  content  and  temperature, 
2/3  of  the  ammonium  N  was  nitrified  in  30  days- 
Copyright  1972,  Biological  Abstracts,  Inc. 
W72-07277 


NORRIS  RESERVOIR  FERTILIZER  STUDY:  II. 
EFFECTS  OF  THERMAL  STRATIFICATION 
AND  NUTRIENT  AVAILABILITY  ON  THE 
PRODUCTIVITY  OF  RESERVOIR 

PHYTOPLANKTON, 

Tennessee  Valley  Authority,  Muscle  Shoals,  Ala. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-06600 


WATER  USE  IN  THE  GREAT  LAKES  BASIN, 

Department   of   F.nergy,   Mines   and   Resources, 

Burlington   (Ontario).   Canada  Centre  for  Inland 

Waters. 

For  primary  bibliographic  entry  see  Field  06D. 

W72-06679 

CIRCULATION  AND  WATER  MOVEMENT  IN 
LAKE  ERIE, 

Department  of  Energy,  Mines  and  Resources, 
Burlington  (Ontario).  Canada  Centre  for  Inland 
Waters. 

PaulF.Hamblin. 

Canada  Department  of  Energy,  Mines  and 
Resources.  Inland  Waters  Branch,  Scientific  Se- 
ries No.  7,  1971.  Ottawa.  49  p,  25  fig,  36  ref,  ap- 
pend. 

Descriptors:  'Water  circulation,  'Diffusion,  'Cur- 
rents (Water),  'Lake  Erie,  Flow,  Movement, 
Lakes. 

Presently  available  knowledge  of  the  circulation, 
water  movements  and  diffusive  processes  occur- 
ring in  the  three  Basins  of  Lake  Erie  is  sum- 
marized. Residence  time,  theory  of  lake  circula- 
tion and  diffusion  are  discussed.  In  the  Western 
Basin  the  current  decreases  from  its  surface  value 
to  zero  at  the  bottom  while  remaining  in  a  constant 
direction  throughout  the  vertical  column  of  water. 
The  currents  of  the  region  are  typically  unsteady 
both  in  direction  and  in  speed.  The  permanent 
open  lake  regime  of  the  Central  Basin  appears  to 
be  one  of  a  wind-produced  easterly  surface  flow 
balanced  by  motion  at  intermediate  and  bottom 
depths.  Near  the  shorelines  the  system  of  flow  is 
complicated  by  the  vertical  circulation  that  must 
exist  at  the  boundary.  Surface  flow  in  the  Eastern 
Basin  is  similar  to  the  Central  Basin.  The  surface 
currents  are  erratic  except  for  the  head  of  the 
Niagara  River  where  hydraulic  currents  overrule. 
The  bottom  waters  are  relatively  quiescent  with 
the  cross-lake  return  flow  modified  by  the  steep 
gradients  of  the  bottom.  (Fosdick-CCIW) 
W72-06680 


SUBMERSIBLE   OPERATIONS   IN   GEORGIAN 

BAY  AND  LAKE  ERIE  -  1970, 

Department   of   Energy,    Mines   and   Resources, 

Burlington  (Ontario).  Canada  Centre  for  Inland 

Waters. 

For  primary  bibliographic  entry  see  Field  08C. 

W72-06681 


A  SHORT  NOTE  ON  THE  SPEED  CALIBRA- 
TION OF  THE  GEODYNE  MODEL  920  CUR- 
RENT METER, 

For  primary  bibliographic  entry  see  Field  07B. 
W72-06684 


THE  NIAGARA  RIVER  PLUME.  PART  I.  TEM- 
PERATURE AND  CURRENT  STRUCTURE  IN 
THE  NIAGARA  RIVER  PLUME.  PART  II.  THE 


MIXING  OF  THE  NIAGARA  RIVER  PLUME  I 
LAKE  ONTARIO, 

Department   of   Energy,   Mines   and   Resource 

Burlington  (Ontario).  Canada  Centre  for  Inlar 

Waters. 

Henry  S.  Weiler,  and  C.  Raj  Murthy. 

Canada     Department    of     Energy,     Mines    ar 

Resources.  Inland  Waters  Branch  Technical  Bt| 

letin  No.  38,  1971 .  Ottawa.  49  p,  33  fig,  1  tab,  2  re, 

Descriptors:     'Dispersion,     'Currents     (Wate« 
•Diffusion,    'Water   circulation,    'Dye    release 
•Turbulent  flow,  'Lake  Ontario,  Air-water  int« 
faces,  Water  temperature.  Lakes. 
Identifiers:  'Niagara  River. 

A  descriptive  study  off  the  mouth  of  the  Niaga 
River  was  carried  out  in  1968  to  obtain  informati< 
on  the  dynamic  behaviour  of  the  river's  plum 
both  in  terms  of  gross  movement  and  diffusi' 
properties.  Temperature  surveys,  drogue  trackii 
experiments,  and  infrared  line  scanner  mosai 
show  that  the  river's  plume  is  strongly  influenci 
by  the  dominant  winds  of  the  day  before  the  e 
periment,  and  to  a  lesser  extent  those  of  t! 
preceding  day.  Response  time  of  the  plume  to  p« 
sistent  changes  in  wind  was  estimated  to  | 
between  1  and  2  days.  Surface  currents  in  the  lak 
driven  by  over-lake  winds,  controlled  the  motii 
of  the  plume;  the  motion  was  quite  varied  ai 
complex,  depending  on  the  wind  fields  encou 
tered.  Part  II  encompasses  the  diffusion  studi 
carried  out  in  the  same  area.  The  mixing  of  t 
river's  plume  with  the  main  body  of  the  lake  tak 
place  in  two  stages.  Fairly  close  to  the  rivei 
mouth,  very  strong  river-type  mixing  was  four 
Beyond  this  area,  buoyant  surface  spread  of  t 
warmer  river  water  over  the  colder  lake  water  c 
curred.  (CCIW) 
W72-06685 


WASTE  HEAT  INPUTS  TO  THE  GREAT  LAK 
OF  NORTH  AMERICA, 

Department   of   Energy,   Mines  and   Resourc. 

Burlington  (Ontario).  Canada  Centre  for  lnla 

Waters. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-06688 

A  SYNOPTIC  STUDY  FOR  EVALUATING  Tl 
ROLE  OF  THE  GREAT  LAKES, 

Department   of   Energy,   Mines   and   Resourc 

Burlington  (Ontario).  Canada  Centre  for  lnla 

Waters. 

Joseph  Mac  Dowall. 

In:      International     Association     of     Scienti 

Hydrology  Proceedings  of  the  Reading  Sympc 

urn  -  July  1970  -  World  Water  Balance,  p.  91-105 

fig,  12  ref. 

Descriptors:  'International  Hydrological  Deca* 
•Lake  Ontario,  Data  collections,  Synoptic  ana 
sis.  Great  Lakes. 

The  International  Field  Year  for  the  Great  Lai 
is  a  synoptic  study  of  the  Lake  Ontario  Basin : 
is  being  conducted  by  Canada  and  the  Uni 
States.  Working  groups  have  designed  reseai 
programs  in  four  areas.  Water  movements  will 
studied  by  a  lake-wide  network  collecting  infon 
lion  on  long  internal  waves  and  persistent  lar 
scale  currents.  The  meteorology  projects  J 
study  evaporation,  precipitation  and  lake  eff 
storms  to  improve  understanding  of  local  < 
global  weather.  Energy  balance  studies  inch 
heat  flux,  ice  extent,  radiation,  stored  energy  i 
thermal  inputs.  The  terrestrial  water  budget  < 
study  the  interchange  of  water  between  the  ba 
and  the  lake.  (Fosdick-CCIW) 
W72-06689 

MICROBIOLOGICAL  STUDIES  OF  OXYG 
DEPLETION  IN  THE  LAKE  ERIE  CENTR 
BASIN, 

Department    of    National    Health    and    Weli< 
Kingston   (Ontario).   Div.   of   Public    Health 
gineering. 
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r  primary  bibliographic  entry  see  Field  05C. 
72-06690 


ELIMINARY  STUDIES  ON  THE  EFFECT  OF 
IE  LAKE  ONTARIO  THERMAL  BAR  IN 
tNFINING  BACTERIA  TO  THE  NEAR- 
IORE  REGION, 

partment    of    National    Health    and    Welfare, 

agston   (Ontario).  Div.  of  Public   Health  En- 

eering. 

r  primary  bibliographic  entry  see  Field  05B. 

7-06692 


RONTIUM    90--DIFFUSIONAL   TRANSPORT 
SEDIMENTS  OF  THE  GREAT  LAKES, 

partment   of   Energy,   Mines   and   Resources, 

rlington  (Ontario).  Canada  Centre  for  Inland 

ters. 

■primary  bibliographic  entry  see  Field  05B. 

2-06699 


ND  POPULATIONS  OF  FISHES  STUDIED  BY 
ILTIPLE  MARK-RECAPTURE  METHOD,  (IN 

INISH), 

lu  Univ.  (Finland).  Dept.  of  Zoology. 

:o  A.  Lind,  and  Juhani  Turunen. 

)nnon  Tutkija.  75  (2):  29-35.  1971.  Illus  (Engl. 

lm.) 

ntifiers:    Capture,   Fishes,   Lota-Lota,   Mark, 

thod,    Multiple,    Perca-Fluviatilis,    Phoxinus- 

ixinus,  Pond,  Populations. 

!  population  structure  of  the  fresh-water  fish  in 
Jnd  in  NE  Finland  was  studied.  The  area  of  the 
id  is  about  2  ha.  The  greatest  depth  is  5  m.  The 
i  were  caught  at  marked  points,  were  mea- 
:d,  weighed,  marked  and  released.  Three  spp. 
e  recorded,  Perca  fluviatilis,  Lota  lota  and 
ixinus  phoxinus.  The  total  quantity,  size 
;ses  and  habitat  preferences  were  determined.- 
lyright  1971,  Biological  Abstracts,  Inc. 
2-06709 


KTICAL  DISTRIBUTION  OF  PLANKTONIC 
TIFERS  IN  A  MEROMICTIC  LAKE; 
VNKVATN  NEAR  OSLO,  NORWAY, 

ilogisk  Museum,  Oslo  (Norway). 

lerLarsson. 

wJZool.  19(l):47-75.  1971.  Illus. 

ntifiers:      Blankvatn,      Distribution,      Lake, 

romictic,    Migration,    Norway,    Oslo,    Plank- 

c,  Rotifers,  Temperature,  Vertical. 

vertical  distribution  of  euplanktonic  rotifers  in 
ke  with  biogenic  meromixis  is  seen  in  relation 
eason,  day  or  night  sampling,  temperature  and 
gen  tension.  The  taxonomy  of  the  forms  is  also 
ussed.  The  rotifers  were  divided  into  3  groups: 
:nnial-surface  forms,  perennial-chemocline 
ns  and  summer-surface  forms.  Vertical  dis- 
ution  varied  throughout  the  year,  either  as  in- 
ise  or  decrease  of  the  space  inhabited,  or  with 
ting  of  the  layer  with  greatest  density.  Diurnal 
ration  was  restricted  to  1  sp.  and  1  season.  The 
perature  seemed  to  be  a  limiting  factor  in  total 
ribution  only  in  minor  degree,  but  it  might  in- 
nce  the  maxima.  The  chemocline  forms 
ned  to  tolerate  lower  02  tensions  than  the  sur- 

forms.-- Copyright  1971,  Biological  Abstracts, 

•-06736 


5     ALGAL      FLORA     OF     THE     INLAND 
TERS  AROUND  TASHKENT, 

primary  bibliographic  entry  see  Field  05C. 
:-06739 


IATHEMATICAL  MODEL  OF  THE  WHITE 
E  SYSTEM  UPSTREAM  OF  PAKWACH, 
HNICAL  NOTE, 

istry  of  Mineral  and  Water  Resources,  En- 
e  (Uganda).  Dept.  of  Water  Development. 
•  de  Baulny,  and  D.  Baker, 
nda  Water  Development  Department  Techni- 
lote,  1970.  15  p,  4  fig. 


Descriptors:  "Hydrology,  "Lakes,  "Forecasting, 
"Mathematical  models,  Analytical  techniques, 
Regression  analysis,  Rainfall,  Hydrologic  data.  In- 
flow, Discharge  (Water),  Water  level  fluctuations. 
Identifiers:  "Lake  Victoria,  White  Nile  system 
(Africa). 

The  White  Nile  system  of  the  Lakes  Victoria, 
Kyoga  and  Albert  is  the  subject  of  a 
hydrometeorological  investigation  on  behalf  of  the 
Governments  of  Kenya,  Tanzania,  Uganda,  the 
Sudan  and  the  United  Arab  Republic.  Model  stu- 
dies of  Lake  Victoria  levels  (or  change  in  storage) 
were  made  by  means  of  multiple  linear  regression 
using  rainfall  as  the  only  factor,  relating  evapora- 
tion and  inflow  to  it.  Outflow  was  not  directly  re- 
lated to  rainfall  but  to  the  lake  level.  Given  an  ini- 
tial level  and  rainfall,  the  change  of  storage  as 
given  by  the  multiple  linear  regression  provides  a 
new  value  of  lake  level  and  hence  a  new  discharge 
which  will,  together  with  the  next  month's  rainfall 
form  the  next  input.  Other  modeling  techniques 
allow  for  the  inclusion  of  lake  inflow  and  evapora- 
tion to  each  of  the  three  lakes,  and  in  addition  will 
have  a  rainfall  input  to  Lakes  Kyoga  and  Albert 
that  although  based  on  the  pseudo-input  for  Lake 
Victoria  will  be  adjusted  by  linear  regression  and 
incorporate  also  a  random  component.  (Woodard- 
USGS) 
W72-06795 


NEW  DIRECTIONS  IN  MODERN  LIMNOLOGY, 
(NOVYYE  NAPRAVLENIYA  V  SOVREMEN- 
NOY  LIMNOLOGII), 

For  primary  bibliographic  entry  see  Field  05C. 
W72-06803 


THE  HYDROCHEMICAL  CHARACTERISTICS 
OF  PONDS  OF  THE  LUGANSK  REGION, 

Kommunarsk  Mining-Metallurgical  Inst.  (USSR). 

A.  D.  Balukha. 

Hydrobiological  Journal,  Vol  5,  No  6A,  p  32-36, 

1969.    2    fig,    7    ref.    (Originally    published    in 

Gidrobiologicheskiy  Zhurnal,  Vol  5,  No  4,  1969,  p 

80-84). 

Descriptors:  "Ponds,  "Water  chemistry,  'Water 
analysis,  "Chemical  analysis,  "Water  quality, 
Hardness  (Water),  Salinity,  Salts,  Ions,  Ground- 
water, Maps. 

Identifiers:  "USSR,  "Ukraine,  Lugansk  Oblast, 
Biogenous  substances,  Mineralization. 

Investigations  were  conducted  in  1964-68  to  study 
the  chemical  composition  of  waters  of  139  ponds 
in  the  Lugansk  Region  of  the  Eastern  Ukraine. 
Chemical  composition  of  the  pond  waters  is  deter- 
mined by  the  physiographic  conditions  of  the  area 
and  by  the  character  of  the  contributing  basins. 
Five  types  of  pond  waters  were  identified  on  the 
basis  of  their  salt  content:  (1)  sulfate  (82  ponds); 
(2)  bicarbonate  (31  ponds)'  (3)  bicarbonate-sulfate 
(17  ponds);  (4)  chloride  (3  ponds);  and  (5)  waters  of 
mixed  salinity  (6  ponds).  Mineralization  of  the 
pond  waters  varied  between  0.3  and  3.1  g/liter  and 
the  hardness  of  waters  between  3  and  32  meq/liter. 
(Josefson-USGS) 
W72-06807 


VARIATIONS  IN  THE  THERMIC  AND  OX- 
YGEN REGIME  OF  LAKE  SEVAN  AND  THEIR 
EFFECT  ON  SOME  BIOLOGICAL  PROCESSES, 

For  primary  bibliographic  entry  see  Field  05C. 
W72-06818 


LIMNOLOGICAL  STUDIES  IN  BELGIUM:  IV. 
THE  VIEIL-ESCAUT  POND  IN  BORNEM, 

Institut     Royal     des     Sciences     Naturelles     de 

Belgique,  Brussels. 

For  primary  bibliographic  entry  see  Field  02K. 

W72-06827 


LIMNOLOGICAL  STUDIES  IN  BELGIUM:  III. 
A  POND  AT  UITBERGEN, 

Institut     Royal     des     Sciences     Naturelles     de 
Belgique,  Brussels. 
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For  primary  bibliographic  entry  see  Field  02K. 
W72-06828 


A  CORING  DEVICE  FOR  UNCONSOLIDATED 
LAKE  SEDIMENTS, 

Federal  Water  Pollution  Control  Administration, 

Athens,  Ga.  Southeast  Water  Lab. 

For  primary  bibliographic  entry  see  Field  07B. 

W72-06831 


GENERAL  HYDROLOGY  OF  THE  GREAT 
LAKES  AND  RELIABILITY  OF  COMPONENT 
PHASES, 

Department   of   the   Environment,    Ottawa   (On- 
tario). Inland  Waters  Branch. 
D.  E.  Witherspoon. 

Technical  Bulletin  No  50,  1971.  14  p,  5  fig,  2  tab,  6 
ref. 

Descriptors:        "Hydrology,        "Great       Lakes, 
"Hydrologic    data,    "Water   balance,    Equations, 
Precipitation    (Atmospheric),    Runoff,    Evapora- 
tion, Storage,  Water  supply,  Hydrologic  cycle. 
Identifiers:  "Great  Lakes  hydrologic  system. 

The  component  phases  of  the  hydrology  of  the 
Great  Lakes  are  expressed  in  two  equations,  (one 
for  the  land  basins  of  the  Great  Lakes  and  one  for 
the  lake  areas  of  the  Great  Lakes).  To  demonstrate 
the  general  function  of  the  system,  the  component 
phases  of  its  hydrology  and  their  relationship  to 
the  land  and  lake  equation  are  discussed.  In  order 
to  describe  the  month-by-month  variation  of  the 
component  phases  of  the  hydrology  of  the  Great 
Lakes  and  consequently  their  reliability,  two 
statistics  are  used.  These  are  the  mean  or  average 
and  the  standard  deviation.  If  a  variable  is  nor- 
mally distributed  about  the  mean  or  average,  about 
68%  of  the  population  will  be  within  one  standard 
deviation  on  either  side  of  the  mean.  These 
statistics  provide  some  concept  of  the  dispersion 
of  the  components  about  the  monthly  mean  and 
are  a  measure  of  their  reliability.  The  data 
represent  the  16  years  from  October  1950  to  Sep- 
tember 1966.  (Woodard-USGS) 
W72-06918 


CANADA'S  INTERNATIONAL  WATERS, 

Department   of   the   Environment,   Ottawa   (On- 
tario). Inland  Waters  Branch. 
For  primary  bibliographic  entry  see  Field  06E. 
W72-06925 


INVESTIGATION  OF  ICE  REGIME  OF  RIVERS 
AND  RESERVOIRS  (ISSLEDOVANIYE 

LEDOVOGO      REZHIMA      REK      I      VODOK- 
HRANILISHCH). 

Gosudarstvennyi  Gidrologicheskii  Institut,  Lenin- 
grad (USSR). 

For  primary  bibliographic  entry  see  Field  02C. 
W72-06929 


ICE       REGIME       OF       USSR       RESERVOIRS 
(LEDOVYY     REZHIM     VODOKHRANILISHCH 

SSSR), 

Gosudarstvennyi  Gidrologicheskii  Institut,  Lenin- 
grad (USSR). 

For  primary  bibliographic  entry  see  Field  02C. 
W72-06930 


ICE-THERMAL  REGIME  OF  THE  KAKHOVKA 
RESERVOIR  IN  THE  ZONE  OF  CONSTRUC- 
TION OF  THE  ZAPOROZHYE  HYDROELEC- 
TRIC POWERPLANT  (OSOBENNOSTI 
LEDOTERMICHESKOGO  REZHIMA  KAK- 
HOVSKOGO  VODOKHRANILISHCHA  V  ZONE 
STROITEL'STVA  ZAPOROZHSKOY  GRES), 
Gosudarstvennyi  Gidrologicheskii  Institut,  Lenin- 
grad (USSR). 

For  primary  bibliographic  entry  see  Field  02C. 
W72-06931 


Field  02-WATER  CYCLE 
Group  2H  —  Lakes 


TEMPERATURE  REGIME  OF  VOLGA  RIVER 
RESERVOIRS         DURING  PERIOD  OF 

COMPLETE  ICE  COVER  (TEMPERATURNYY 
REZHIM  VOLZHSKIKH  VODOK- 

HRANILISHCH  V  PERIOD  LEDOSTAVA), 
Gosudarstvennyi  Gidrologicheskii  Institut,  Lenin- 
grad (USSR). 

For  primary  bibliographic  entry  see  Field  02C. 
W72-06932 


ENVIRONMENTAL  FACTORS  AFFECTING 
THE  UTILIZATION  OF  GREAT  LAKES  FISH 
AS  HUMAN  FOOD, 

For  primary  bibliographic  entry  see  Field  05C. 
W72-06937 


THE  DISTRIBUTION  AND  ABUNDANCE  OF 
THE  MACROBENTHOS  OF  LAKE  BURTON, 
GEORGIA, 

Georgia  Univ.,  Athens.  Dept.  of  Zoology. 
J.  E.  Schindler,  Lynn  Raulerson,  and  R.  W.  Miller. 
Bull  Ga  Acad  Sci.  29  (3):  201-207. 1971 .  Maps. 
Identifiers:    Abundance,    Benthos,    Distribution, 
Georgia,  Lake  Burton,  Oligochaetes. 

A  survey  of  the  macrobenthos  in  Lake  Burton, 
Georgia,  was  conducted  in  Aug.,  1970. 
Oligochaetes  were  the  dominant  macrobenthos, 
with  densities  up  to  2O,0O0/m2.  Although  the  den- 
sity of  oligochaetes  was  correlated  with  depth, 
deposition  of  organic  material  may  also  influence 
distribution  and  abundance. -Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-06946 


BOTTOM     SEDIMENTS     OF     LAKE     CHAM- 
PLAIN:  1965-1971, 

Vermont  Univ.,  Burlington.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  02J. 
W72-06975 


THE    LECZYN-WLODAWA    LAKE    AREA    AS 
LIFE-MEDIUM     AND     INVESTIGATION     OB- 
JECT, (IN  POLISH), 
Gabriel  Brzek. 

Przegl  Zool.  14  (4):  Map.  1970.  (English  summary). 
354-362. 

Identifiers:  Lake,  Leczyn-Wlodawa,  Life,  Medi- 
um, Meliorative,  Poland. 

Studies  were  made  to  explain  in  what  measure  and 
at  what  rate  the  hydrotechnic  and  meliorative  mea- 
sures influence  the  primary  physicochemical  and 
biological  character  of  these  lakes  and  the  trend  of 
changes  occurring  in  their  biocenosis. -Copyright 
1971 ,  Biological  Abstracts,  Inc. 
W72-06992 


TEMPERATURE  PREDICTION  IN  STRATIFIED 
RESERVOIRS, 

Florida  Univ.,  Gainesville.  Dept.  of  Environmen- 
tal Engineering. 

For  primary  bibliographic  entry  see  Field  05B. 
W72-07009 


INDEX  OF  SURFACE-WATER  RECORDS  TO 
SEPTEMBER  30,  1970:  PART  1.--NORTH  AT- 
LANTIC SLOPE  BASINS. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-07011 


INDEX  TO  SURFACE-WATER  RECORDS  TO 
SEPTEMBER  30,  1970:  PART  3.--OHIO  RIVER 
BASIN. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-07012 


INDEX  OF  SURFACE-WATER  RECORDS  TO 
SEPTEMBER  30,  1970:  PART  S--HUDSON  BAY 
AND  UPPER  MISSISSIPPI  RIVER  BASINS. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-07013 


INDEX  OF  SURFACE-WATER  RECORDS  TO 
SEPTEMBER  30,  1970:  PART  ll.-PACIFIC 
SLOPE  BASINS  IN  CALIFORNIA. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-07014 


INDEX  OF  SURFACE-WATER  RECORDS  TO 
SEPTEMBER  30,  1970:  PART  12.  PACIFIC 
SLOPE  BASINS  IN  WASHINGTON  AND  UPPER 
COLUMBIA  RIVER  BASIN. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-07015 


INDEX  OF  SURFACE-WATER  RECORDS  TO 
SEPTEMBER  30,  1970:  PART  13.  SNAKE  RIVER 
BASIN. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-07016 


INDEX  OF  SURFACE-WATER  RECORDS  TO 
SEPTEMBER  30,  1970:  PART  14.  PACIFIC 
SLOPE  BASINS  IN  OREGON  AND  LOWER 
COLUMBIA  RIVER  BASIN. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-07017 


UTILIZATION  OF  THE  ALGA  SPIRULINA  AS 
A  PROTEIN  SOURCE, 

Institute  Nacional  de  la  Nutricion,  Mexico  City. 

H.  Bourges,  A.  Sotomayor,  E.  Mendoza,  and  A. 

C  hs vcz 

NutrRepInt.4(l):  1971.31-43. 

Identifiers:  Alga,  Com-M,  Human,  Protein,  Rat, 

Rztio,  Rice-M,  Safety,  Spirulina,  Wheat-M. 

Spimlina  is  a  microscopic  alga  which  naturally 
grows  in  both  lake  Texcoco  (Mexico)  and  lake 
Chad  (Central  Africa)  and  which  may  be  a  source 
of  protein  for  human  consumption  due  to  its  high 
yields,  its  simple  culture  and  harvesting  require- 
ments and  its  apparent  safety.  The  spray-dried 
alga  from  lake  Texcoco  has  64%  of  protein,  with  a 
PER  (protein  efficiency  ratio)  of  2.61  plus  or 
minus  0.15  and  a  NPU  (net  protein  utilization)  of 
56.6  plus  or  minus  4.3  against  2.97  and  61.5  for  the 
casein  standard  (about  90%  of  the  casein's  quali- 
ty). The  tolerance  of  rats  to  a  100  days  period  of 
feeding  on  Spirulina-rich  diets  was  good  and  no 
histological  abnormalities  were  found  in  several 
organs  examined.  A  set  of  mixtures  based  on  sta- 
ple cereals  and  Spirulina  were  nutritionally  evalu- 
ated; Spirulina  plus  wheat  showed  a  PER  and 
NPU  of  about  90%  of  the  values  of  casein,  and 
other  mixtures  based  on  corn  and  Spirulina  or 
corn,  rice  and  Spirulina  had  also  a  reasonably  good 
protein  quality. -Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-07048 


BENTHIC  FAUNA  AND  SEDIMENTS  IN  THE 
NEWLY  CREATED  LAKE  KARIBA  (CENTRAL 
AFRICA), 

Nuffield  Lake  Kariba  Research  Station  (Rhode- 
sia), and  Newcastle-upon-Tyne  Univ.  (England). 
Dept.  of  Zoology. 

A.  J.  McLachlan,  and  S.  M.  McLachlan. 
Ecology,  Vol.  52,  No.  5,  p.  800-809,  1971.  5  fig,  4 
tab,  36  ref. 

Descriptors:  'Biomass,  'Lake  shores,  'Lake 
beds,  *Thermocline,  'Thermal  stratification,  Lake 
soils,  Animal  populations,  On-site  investigations, 
Beaches,  Beach  erosion,  Sedimentation. 


After  Lake  Kariba  reached  a  maximum  retention 
level,  an  annual  fluctuation  in  lake  level  of  up  to  8 
m  has  occurred.  The  water-level  fluctuations  have 
affected  water  chemistry,  aquatic  macrophytes 
benthic  fauna  and  shoreline  processes.  A  ther-| 
mocline  became  established  early  in  the  lake's, 
development  and  thermal  stratification  has  per- 
sisted each  year  during  the  hot  months  with  the 
thermocline  at  a  depth  of  15-20  m.  The  submerged 
Kariba  soils  were  much  like  their  parent  materials,: 
having  low  CEC  values,  but  they  are  undergoing' 
changes  as  a  result  of  shoreline  erosion,  river! 
debris  deposition  and  influence  of  river  sediments.: 
On  gradually  shelving  coasts,  beaches  developed;1 
while  on  sheltered,  little  erosion  took  place  but  or- 
ganic debris  accumulation  was  rapid.  The  distribu-' 
tion  of  fauna  appeared  to  be  influenced  by 
shoreline  type  and  thermal  stratification.  No  fauna 
lived  in  the  summer  anaerobic  profundal  zone.  A 
substantial  single  species  chironomid  population 
was  established.  The  fauna  off  the  gradually  shelv- 
ing exposed  coast  was  quite  distinct  and  showed  a 
significant  decrease  of  chironomid  biomass  in 
open  water.  A  positive  association  between  or-, 
ganic  carbon  and  chironomid  biomass  was( 
established  for  profundal  mud  in  winter  as  well  as, 
an  inverse  association  between  coarse  sand  and  bt- 
toral  biomass.  Along  sheltered  coasts,  faunal 
biomass  was  inversely  related  to  biomass.  (Casey- 
Arizona) 
W72-07065 


HYDRARCH  SUCCESSION  AND  NET  PRIMA- 
RY PRODUCTION  OF  OXBOW  LAKES  IN  CEN- 
TRAL ALBERTA, 

Alberta  Univ.,  Edmonton  Dept  of  Botany. 
A.  G.  Van  Der  Valk,  and  L.  C.  Bliss. 
Can  J  Bot.  49  (7):  1177-1199.  1971.  Illus. 
Identifiers.       Alberta,       Canada,       Chemistry; 
Chlorophyll,     Communities,     Crop,     Emergent. 
Floating,      Hydrarch,      Index,      Lakes,      Leaf 
Macrophytes,   Meadow,   Net,  Oxbow,   Primary. 
Production,  Standing,  Submerged,  Succession. 

The  plant  communities  in  a  series  of  15  oxbow 
lakes  were  examined  to  determine  their  succes- 
sional  sequence  and  productivity.  Twelve  commu- 
nities were  recognized  as  a  result  of  analyses  car- 
ried out  on  the  phytosociological  data.  Watei 
chemistry  and  water  level  fluctuations  caused  by 
periodic  flooding  are  the  major  factors  controDini 
plant  distribution  and  succession.  The  maximum 
above-ground  standing  crop  of  communities  fol- 
lows a  definite  pattern  with  successkm:  from  wb- 
merged  (ca.  200  g/m2),  through  floatiiig-teaved  (ca. 
210  g/m2),  to  the  emergent  community  (ca.  465 
g/m),  there  is  a  stepwise  increase  in  annual 
production,  which  declines  in  the  meadow  com- 
munity (ca.  325  g/m2).  Leaf  area  index  does  not 
change  with  succession:  it  remains  between  3  and 
4  in  all  the  stages  examined.  Chlorophyll  follows  a 
pattern  similar  to  standing  crop,  except  that  sub- 
merged communities  contain  more  chlorophyll 
than  floating-leaved:  submerged  (0.24-0.92  g/m2), 
floating-leaved  (0.29-0.80  g/m2),  emergents  (0.62 
2.13  g/m2)  and  meadow  (0.54-1.42  g/m2).  -Copy- 
right 1971 ,  Biological  Abstracts,  Ice. 
W72-07069 


OPTICAL  DENSITY  PROFILES  AS  AN  AID  TO 
THE  STUDY  OF  MICROSTRATIFIED 
PHYTOPLANKTON  POPULATIONS  IN  LAKES. 

Minnesota     Univ.,     Minneapolis.     Limnologies! 

Research  Center. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-07145 


EXAMINATION  OF  CLOSTRIDIUM  BOTl 
LINUM  IN  SAMPLES  TAKEN  FROM  LAH 
TOW  ADA, 

Hirosaki  Univ.  (Japan)  Faculty  of  Medicine. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-07163 
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1CROBIOLOGICAL    PROCESSES    IN    LAKE 
EKHTEB, 

agestanskii     Nauchno-Issledovatelskii     Institut 

ilskogo    Khozyaistva,    Makhachkala    (USSR). 

agestan  Scientific-Research  Institute  of  Agricul- 

re,  Makhachkala. 

>r  primary  bibliographic  entry  see  Field  05C. 

72-07171 


UPLORATORY  LIMNOLOGICAL  STUDIES 
F  LAKE  MANAPOURI,  SOUTH  ISLAND,  NEW 
JALAND, 

ew  Zealand  Oceanographic  Inst.,  Wellington. 

Irwin. 

Z  J  Mar  Freshwater  Res.  5(1):  164-177.  1971.11- 

s. 

entifiers:  Exploratory,  Island,  Lake,  Limnologi- 

1,  Manapouri,  New-Zealand,  Seasonal,  South, 

Bperature. 

ithymetric  and  thermometric  surveys  of  Lake 
anapouri  show  that  the  greatest  depth  is  444  m 
d  that  the  major  portion  of  the  lake  occupies 
pths  greater  than  150  m.  Stratification  has 
veloped  by  Jan.,  remains  until  June,  and  is  fol- 
ded by  near  isothermal  conditions  in  late  winter, 
te  water  temperature  below  200  m  is  between 
11  deg  and  8.0  deg  C  throughout  the  year.  The 
rface  water  temperature  varies  between  16.25 
g  C  in  Jan. -March,  and  8.0  deg  C  in  Aug. -Sept. 
itium  values  suggest  mixing  has  taken  place  to  at 
ist  400  m.  Coarse  sediments  taken  in  431  m  in- 
:ate  that  the  deep  floor  of  the  lake  is  not 
mpletely  dominated  by  muddy  sediments. -- 
>pyright  1972,  Biological  Abstracts,  Inc. 
72-07252 


MNOLOGICAL  CYCLES  IN  A  PHOSPHATIC 
MESTONE  MINE  LAKE, 

orida  Presbyterian  Coll.,  St.  Petersburg.  Dept.  of 

athematics  and  Natural  Science. 

»r  primary  bibliographic  entry  see  Field  05C. 

72-07253 


ERTICAL  DISTRIBUTION  OF  VENDACE 
3REGONUS  ALBULA  L.  AND  OTHER 
IXAGIC  FISH  SPECIES  IN  SOME  POLISH 
IKES, 

stytut  Rybactwa  Srodladowego,  Olsztyn-Kor- 

wo  (Poland). 

.  Dembinski. 

'ish  Biol.  3  (3):  341-357.  1971 .  Illus. 

entifiers:  Alburnus-Alburnus,  Coregonus-Albu- 

,  Distribution,  Fish,  Lakes,  Osmerus-Eperlanus, 

:Ugic,  Plankton,  Polish,  Species,  Vendace,  Ver- 

al. 

udies  on  the  vertical  distribution  of  C.  albula, 
lelt  Osmerus  eperlanus  (L.)  and  bleak  Alburnus 
ramus  (L.)  in  lakes  have  been  carried  out  with 
e  application  of  an  echo  sounder  and  then  corn- 
red  with  control  catches  of  fish  and  plankton, 
ethods  and  results  have  been  discussed.  Some 
(narks  have  been  made  on  taking  these  species 
fish  -Copyright  1972,  Biological  Abstracts,  Inc. 
72-07254 


STUDY  ON  THE  BALANCE  OF  CHLORINE 
VEK  THE  DRAINAGE  AREA  OF  LAKE 
SUMA  IN  OSHIMA  PENINSULA,  HOKKAIDO 
1  JAPANESE), 

search  Inst,  for  Natural  Resources,  Tokyo 
ipan). 

imoo  Inoue,  and  Jishin  Kobayashi. 
is  Rep  Res  Inst  Nat  Resour.  74.  65-71.  1970. 
ap-  English  summary. 

entifiers:  Balance,  Chlorine,  Drainage,  Hok- 
■do,  Human,  Japan,  Lake,  Onuma,  Oshima, 
ninsula,  Rock,  Soil. 

i  estimate  is  made  on  the  amount  of  chlorine  in 
ke  Onuma.  It  is  calculated  that  chlorine  from 
:ks,  soils  and  human  activity  contribute  to  l/7th 
the  total  amount  in  the  lake. -Copy right  1972, 
Dlogical  Abstracts,  Inc. 
72-07255 


GENERAL  HYDROBIOLOGY  WITH  PARTICU- 
LAR APPLICATION  TO  SCHISTOSOMA  VEC- 
TORS. HYPEREUTROPHY,  A  MODERN 
PROBLEM  OF  BODIES  OF  WATER, 

Instituto  Oswaldo  Cruz,  Rio  de  Janeiro  (Brazil). 
For  primary  bibliographic  entry  see  Field  05C. 
W72-07256 


COMPARATIVE  PRODUCTION  OF  PIKE  FIN- 
GERLINGS  FROM  ADULT  SPAWNERS  AND 
FROM  FRY  PLANTED  IN  A  CONTROLLED 
SPAWNING  MARSH, 

Saskatchewan  Fisheries  Lab.,  Saskatoon. 

L.  M.  Royer. 

Progr  Fish  Cult.  33(3):  153-155.  1971. 

Identifiers:  Adult,  Comparative,  Controlled,  Fin- 

gerlings,  Fry,  Marsh,  Pike,  Planted,  Production, 

Spawners,  Spawning. 

Northern  pike  fingerling  production  was  studied 
over  a  7-yr  period  in  a  controlled  spawning  marsh 
at  Kenosee  Lake,  Saskatchewan.  Production  rates 
when  adult  spawners  were  stocked  varied  from 
1038  to  1570  fingerlings  per  acre  of  marsh  during  4 
yr  of  operation.  When  hatchery  reared  fry  were 
stocked  in  the  marsh,  fewer  than  2  fingerlings  per 
acre  were  produced  during  2  yr  of  study.  Data  on 
the  emigration  of  fingerlings  are  presented  and 
possible  factors  responsible  for  the  low  survival  of 
hatchery  fry  are  discussed.-Copyright  1972, 
Biological  Abstracts,  Inc. 
W72-07276 


21.  Water  in  Plants 


CONTRIBUTION   TO  THE   KNOWLEDGE   OF 
ICELANDIC  HOT  SPRINGS, 

Vienna  Univ.  (Austria).  Zoologisches  Institut. 
Ferdinand  Starmuehlner. 

Sitzungsber  Oesterr  Akad  Wiss  Math  Naturwiss 
Kl.  178  (5/8  (6)):  83-173. 1969.  Illus.  Maps. 
Identifiers:     Algae,     Bacteria,     Iceland,     Inver- 
tebrates, Springs. 

Qualitative  and  quantitative  lists  of  invertebrates 
and  algae  species  found  in  springs  with  tempera- 
tures ranging  from  6  deg  to  50  deg  C  are  given. 
Above  50  deg  C,  only  bacteria  were  found. -Copy- 
right 1971,  Biological  Abstracts,  Inc. 
W72-06579 


SOME  BOTANICO-GEOGRAPHICAL  FEA- 
TURES OF  THE  FLORA  AND  VEGETATION 
OF  THE  CHEPTSA  RIVER  FLOODPLAIN,  (IN 

RUSSIAN), 

S.  I.  Zarubin,  V.  V.  Tuganaev,  and  M.  P.  Shilov. 
Uch  Zap  Kirov  Gos  Pedagog  Inst.  33.  79-84. 1969. 
Identifiers:  Affinities,  Angiosperms,  Boreal, 
Botanico,  Cheptsa,  Europena,  Ferns-P,  Flood- 
plain,  Flora,  Geographical,  Gymnosperms,  Hor- 
setails-P,  Lycopodium-P,  Mosses,  River,  Steppe, 
Taiga,  USSR,  Vegetation. 

The  basin  of  the  Cheptsa  River  (a  tributary  of  the 
Vyatka  River),  is  located  in  the  subzone  of  the 
southern  taiga.  Six  hundred  and  ten  species  of 
plants  were  found  on  the  Sheptsa  River  floodplain, 
of  which  60  ssp.  were  mosses,  6  horsetails,  4 
Lycopodium,  9  ferns,  6  gymnosperms,  and  525  an- 
giosperms; along  the  middle  and  lower  reaches  of 
the  river  conditions  were  more  alluvial  and 
flooded.  The  relative  participation  of  the  Boreal 
species  was  higher  in  the  floodplain  flora  of  the 
lower  reaches  than  in  that  of  the  river  as  a  whole 
or  that  of  individual  sections.  Steppe  species  were 
more  widely  represented  on  the  floodplain  of  the 
upper  reaches;  so  were  weeds.  With  movement 
from  the  mouth  toward  the  source,  from  west  to 
east,  there  was  a  noticeable  decrease  in  the  rela- 
tive number  of  central  European  species.  Large 
meadows  are  concentrated  in  the  floodplain. 
Hydrophilic  associations  are  usual  on  the 
meadows  of  the  lower  level  of  the  streamside 
floodplain.  The  meadows  of  the  intermediate  level 
have  better  fodder.-Copyright  1971,  Biological 
Abstracts,  Inc. 
W72-06582 


WATER  REGIME  OF  BUDS  OF  SOME  TREE 

SPECIES,  (IN  RUSSIAN), 

Y.  A.  Davydova. 

Lesovedenie.  4.  32-44.  1969.  (Engl.  summ.). 

Identifiers:     Air,     Buds,    Development,    Force, 

Growth,    Moisture,    Regime,    Species,    Suction, 

Temperature,  Tree. 

The  moisture  content  and  suction  force  in  buds 
and  growing  points  of  birch,  maple,  oak,  ash,  elder 
and  8  other  species  throughout  1  yr  were  studied  in 
order  to  evaluate  the  effect  of  internal  and  exter- 
nal factors.  The  water  regime  depends  on  internal 
factors,  closely  correlated  with  the  processes  of 
growth  and  development.  Of  the  external  factors 
the  air  temperature  of  the  preceding  period  was 
found  to  exert  great  influence  on  the  moisture  con- 
tent. However,  the  differences  in  the  dependence 
of  the  water  regime  on  air  temperature  in  spring 
and  in  fall  (with  the  same  temperature  range)  in- 
dicate the  leading  role  of  the  internal  factors. -- 
Copyright  1971 ,  Biological  Abstracts,  Inc. 
W72-06683 


RESPONSE  OF  BEAN  PLANTS  TO  SODIUM 
CHLORIDE  AND  SODIUM  SULPHATE 
SALINIZATION, 

Volcani  Inst,  of  Agricultural  Research,  Rehovoth 
(Israel);  and  Hebrew  Univ.,  Jerusalem  (Israel). 
For  primary  bibliographic  entry  see  Field  03C. 
W72-06701 


THE  COMPARATIVE  WATER  ECONOMY  OF 
REPRESENTATIVE  EVERGREEN 

SCLEROPHYLL  AND  DROUGHT  DECIDUOUS 
SHRUBS  OF  CHILE, 

Stanford     Univ.,     Calif.     Dept.     of     Biological 
Sciences;  and  Universidad  Catolica  de  Chile,  San- 
tiago. Laboratorio  de  Botanica. 
H.  A.  Monoey,  and  J.  Kummerow. 
Botantical  Gazette,  Vol.  132,  No.  3,  p.  245-252, 
1971.  5  fig,  2  tab,  8  ref. 

Descriptors:  *Chaparral,  'Plant  morphology, 
•Leaves,  'Ecological  distribution,  'Soil-water- 
plant  relationships,  Stomata,  Drought  resistance, 
Drought  tolerance,  Deciduous  trees,  Seminarid 
climates,  Mode  of  action,  Environmental  effects, 
Water  balance,  Moisture  stress,  Water  loss,  Water 
conservation. 

Identifiers:  'Chile,  Evergreens,  'Sclerophyllous 
leaves. 

In  the  central  region  of  Chile,  and  altitudinal 
vegetation  gradient  in  chaparral  is  divided  into 
evergreen,  sclerophyllous  scrub  species  at  higher, 
wetter  elevations  and  drought  deciduous  and  suc- 
culent species  at  lower,  drier  elevations.  In  an  ef- 
fort to  study  comparative  drought  responses  of 
representative  species  of  the  morphological  types, 
a  region  was  chosen  where  the  types  overlap.  Stu- 
died were  2  evergreen  species,  Lithraea  caustica 
and  Kageneckia  oblonga,  and  2  drought  deciduous 
species,  Proustia  cinerea  and  Flourensia  thurifera. 
Leaf  morphological  studies  of  the  evergreen 
schlerophylls  revealed  thick  cuticles  and  dense 
palisade  cells.  Porometer  cup  studies  during  a 
drought  showed  relatively  high  rates  of  water  loss 
early  and  later  marked  decreases  in  water  losses. 
Both  drought  deciduous  species  demonstrated 
gradual  decreases  in  leaf  area  during  the  drought. 
No  stomatal  regulation  of  water  loss  occurred  in 
Proustia  prior  to  abscission.  Flourensia  did 
demonstrate  stomatal  control  and  gradual  leaf  dry  - 
ing-up  rather  than  abscission.  The  stomatal  control 
was  triggered  earlier  than  the  decreased  water  loss 
in  the  sclerophylls.  The  overlap  suggests  that  the 
study  area  is  in  the  region  where  the  benefits 
derived  from  year-round  photosynthesis  are  offset 
by  the  energy  costs  of  maintenance  of  evergreen 
schlerophylls.  (Casey-Arizona) 
W72-06702 
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VARIATION  OF  ALBEDO  OF  SELECTED 
SAGEBRUSH  RANGE  IN  THE  INTERMOUN- 
TAIN  REGION, 

Utah  State   Univ.,  Logan.  Dept.   of  Solids   and 

Meteorology;  and  Idaho  Univ.,  Moscow.  Coll.  of 

Forestry. 

I.  Dirmhirn,  and  G.  H.  Belt. 

Agricultural  Meteorology,  Vol.  9,  No.  1-2,  p.  51- 

61,  November  1961.  5  fig,  2  tab,  9  ref. 

Descriptors:    'Albedo,    *Solar    radiation,    *Arid 
lands,  'Vegetation  effects,  'Soil  types,  Idaho,  On- 
site  data  collections,  Energy  budget,  Environmen- 
tal effects. 
Identifiers:  *Pyranometers. 

Absorbed  solar  energy  provides  most  of  the  ener- 
gy for  evapotranspiration,  convection  and  soil 
heating.  The  amount  absorbed  is  dependent  upon 
the  percentage  reflected,  or  albedo.  Albedo  is  a 
function  of  solar  angle  and  the  physical  structure 
and  spectral  properties  of  the  reflecting  surface. 
Three  Idaho  sagebrush  sites  were  selected  for  stu- 
dy, the  albedo  of  each  site  was  measured  and  ef- 
forts were  made  to  evaluate  sources  of  variation  in 
the  measurements.  Albedo  values  were  13.1% 
from  a  low  sagebrush  site,  13.4%  from  a  big 
sagebrush  site  and  18%  from  a  big  sagebrush  and 
cheatgrass  site.  Vegetation  distribution  was  mea- 
sured and  this  was  correlated  with  albedo  dif- 
ferences. The  unexpected  uniformity  in  albedo  on 
these  sites  suggested  that  although  albedos  of  the 
sites  varied  with  time  of  day  (solar  angle),  soil  type 
and  vegetation  type,  the  site  differences  between 
each  component  were  relatively  small.  The 
uniformity  of  values  suggest  that  albedos  of  these 
magnitudes  should  be  applicable  to  a  wide  range  of 
cold  desert  sites.  (Casey-Arizona) 
W72-06706 


PHENOLOGY,  COMMUNITY  COMPOSITION, 
AND  SOIL  MOISTURE  IN  A  RELICT  AT 
AUSTIN,  TEXAS, 

Saint  Edward's  Univ.,  Austin,  Tex. 

For  primary  bibliographic  entry  see  Field  04 A. 

W72-06710 


MONTHLY  VARIATION  IN  THE  CHEMICAL 
COMPOSITION  OF  DESERT  SALTBUSH, 

California  Univ.,  Riverside.  Dept.  of  Agronomy; 
and  California  Univ.,  Riverside.  Agricultural  Ex- 
tension Service. 
N.J.Chatterton. 

Journal  of  Range  Management,  Vol  24,  No  1,  p. 
37-40,  1971.  2  fig,  15  ref. 

Descriptors:  'Variability,  'Chemical  analysis, 
'Chemical  properties,  'Desert  plants,  'Plant 
growth  regulators,  Arid  lands,  Southwest  U.S., 
Forages,  Food  and  cover  crops,  Cattle,  California, 
Proteins,  Calcium,  Phosphorus,  Fibers  (Plants), 
Digestion,  Nutrients,  Nutrient  requirements, 
Grazing. 

Identifiers:  'Desert  saltbush,  'Atriplex,  'Nutri- 
tional value,  Evergreen,  Fat,  Plant  ash,  Nitrogen 
free  extract,  Total  digestible  nutrients. 

Desert  saltbush  (Atriplex  polycarpa)  is  an  ever- 
green shrub  native  to  southwestern  deserts.  Salt- 
bush is  often  the  only  food  source  available  to  cat- 
tle when  annual  plants  are  dormant.  The  nutritive 
value  of  Atriplex  was  studied  on  a  southern 
California  range  to  elucidate  variations  in  chemical 
composition  and  forage  suitability.  Forage  sam- 
ples were  analyzed  for  protein,  fat,  calcium, 
phosphorus,  fiber,  total  ash  and  nitrogen  free  ex- 
tract. Total  digestible  nutrients  were  calculated. 
Nutritional  requirements  of  grazing  animals  were 
generally  satisfied,  though  there  was  considerable 
forage-value  variation  throughout  the  year.  Desert 
saltbush  can  serve  as  a  dietary  supplement  and 
provide  important  nutritional  components.  Figures 
show  monthly  temperature,  precipitation  and  soil 
moisture,  and  monthly  variations  in  chemical  con- 
stituents of  desert  saltbush.  (Popkin-Arizona) 
W72-06713 


EFFECT  OF  PALOVERDE  (CERCIDIUM) 
TREES  ON  THE  RADIATION  FLUX  AT 
GROUND  LEVEL  IN  THE  SONORAN  DESERT 
IN  WINTER, 

Arizona    Univ.,    Tucson.    Dept.    of    Biological 

Sciences. 

C.  H.  Lowe,  and  D.  S.  Hinds. 

Ecology,  Vol.  52,  No.  5,  p.  916-922,  1971.  1  fig,  2 

tab,  22  ref. 

Descriptors:  'Heat  budget,  'Microenvironment, 
'Arid  lands,  'Climatic  data,  'Physiological  ecolo- 
gy, Animal  physiology,  Trees,  Microclimatology, 
Solar  radiation.  Temperature,  Evaporation, 
Arizona,  On-site  data  collections,  Metabolism. 
Identifiers:  'Net  radiation.  'Sonoran  Desert. 

Sonoran  Desert  tree  species,  including  paloverdes, 
are  thought  to  be  important  in  the  thermoregulato- 
ry ecology  of  many  small  and  large  homoiotherms. 
This  is  accomplished  by  modifying  macroclimatic 
conditions.  Solar  and  net  radiation,  temperature 
profiles  and  humidity  were  measured  or  calculated 
in  the  vicinity  of  a  blue  paloverde  (Cercidium 
floridum)  in  the  day  and  night  during  the  winter 
solstice.  Net  income  radiation  at  midday  is  more 
than  twice  than  on  open  ground  than  under  the 
paloverde,  and  the  net  outgoing  radiation  at  night 
is  in  the  same  ratio.  Using  a  model  for  the  energy 
budget  of  1-kg  hypothetical  homoiotherm,  animal 
heat  loss  was  calculated  using  the  climatic  data  ob- 
tained in  the  paloverde  and  open  ground  measure- 
ments. It  was  found  that  the  paloverde  signifi- 
cantly modified  the  animals'  heat  loss,  regardless 
of  effective  body-surface  temperature.  For  an  ef- 
fective surface  temperature  of  7  degrees  c,  the 
animal  will  lose  2.6  times  more  heat  at  night  in  the 
open  than  under  the  paloverde  and  increases  its 
metabolic  rate  by  2.6  times  in  order  to  balance  heat 
loss.  On  open  ground  it  would  have  to  increase  its 
metabolic  rate  by  6.2  times.  The  model  also  pre- 
dicts that  homoiotherms  much  smaller  than  1  kg  or 
poikilotherms  could  not  survive  on  the  desert  sur- 
face under  such  conditions.  (Casey-Arizona) 
W72-06718 


EFFECT  OF  SALINITY  ON  GROWTH  OF  A 
SALT  MARSH  GRASS, 

Scripps  Institution  of  Oceanography,   La  Jolla, 

Calif. 

C.F.  Phleger. 

Ecology,  Vol  52,  No  5,  p  908-911,  1971.  3  fig,  13 

ref. 

Descriptors:  'Grasses,  'Halophytes,  'Salt 
tolerance,  'Salt  marshes.  Competition,  Saline 
waters,  Environmental  effects.  Laboratory  tests, 
Sodium,  Potassium. 

The  salt  marsh  grass,  Spartina  folisoa,  is  a  domi- 
nant plant  in  salt  marshes  growing  in  the  San  Diego 
area.  The  salt  tolerance  of  this  marine  halophyte 
was  tested  using  6  different  sea  water  concentra- 
tions ranging  from  0%  -  125%  in  nutrient  solution 
(100%  sea  water  concentration  was  33%).  Both 
plant  survival  and  growth  rates  were  highest  in 
fresh  water,  decreasing  with  increasing  salt  con- 
centrations. Fresh  water  grown  plants  contained 
the  least  Na  (0.25%)  and  the  most  K  (3.52%).  The 
situation  was  reversed  in  salt  water  grown  plants. 
The  marsh  grass  was  probably  originally  a  fresh 
water  plant  that  migrated  into  salt  water  due  to 
competition  pressures  in  the  less  saline  environ- 
ments and  was  forced  to  evolve  salt-tolerance 
mechanisms.  It  is  suggested  that  this  grass  may 
make  good  cattle  fodder.  (Casey-Arizona) 
W72-06719 


COMPETITION  AND  THERMOREGULATORY 
BEHAVIOR  OF  THE  NAMIB  DESERT 
TENEBRIONID  BEETLE  GENUS  CARDIOSIS, 

California  Univ.,  Davis.  Dept.  of  Zoology. 
W.J.  Hamilton,  III. 

Ecology,  Vol  52,  No  5,  p  810-822,  1971.  9  fig,  1 
tab,  6  ref. 

Descriptors:  'Xerophilic  animals,  'Arid  lands, 
'Animal  behavior,  'Microenvironment,  Tempera- 


ture, Humidity,  Mode  of  action.  Environmental 
effects,  Solar  radiation,  Microclimatology,  Diur- 
nal, On-site  investigations.  Insects,  Ecological  dis- 
tribution. Animal  populations,  Physiological 
ecology. 
Identifiers:  'Behavioral  thermoregulation. 

The  Cardiosis  genus  of  Tenebrionid  beetles  is 
widespread  in  the  Namib  Desert,  but  only  2  spe- 
cies are  sympatric  (C.  hamillonuli  and  C.  fair- 
mairei)  and  even  these  species  inhabit  different 
habitats  within  their  range.  The  species  are  con- 
fined to  the  drier,  sandier  areas  and  have  not  in- 
vaded the  oases.  All  species  are  diurnal  and 
respond  to  rapid  changes  in  macro-  and  microcli- 
matic conditions.  Activity  patterns  were  observed 
and  correlated  with  climatic  parameters -solar 
radiation,  humidity,  ambient  temperature  and  soil 
temperatures  from  the  surface  to  20  cm.  On  usual 
warm  days,  activity  patterns  are  diurnal,  reaching 
peaks  in  the  late  morning  and  afternoon.  On  cool 
days,  unimodal  patterns  prevail.  It  is  felt  that  these 
animals  are  'maxitherms'  or  animals  who  exploit 
favorable  environmental  conditions  in  order  to 
maintain  themselves  within  an  optimal  tempera- 
ture range  which  is  37.5-40  degrees  C.  in  the  case 
of  the  Cardiosis  genera.  Behavioral  thermoregula- 
tion ensures  activity  patterns  which  facilitate  this 
end,  regardless  of  parameters  such  as  humidity.  It 
is  felt  that  the  extreme  limiting  microclimatic  con- 
ditions these  animals  are  subject  to  may  be  a  result 
of  their  extraordinary  diversification.  (Caseyj 
Arizona) 
W72-06724 


ENERGY  EXCHANGE  IN  PLANT  CANOPIES, 

Washington  Univ.,  St.  Louis,  Mo.  Dept.  of  Biolo- 
gy; and  Missouri  Botanical  Garden,  St.  Louis. 
R.  G.  Alderfer,  and  D.  M.  Gates. 
Ecology,  Vol  52,  No  5,  p  855-861,  1971.  4  fig,  2 
tab,  20  ref. 

Descriptors:  'Energy  budget,  'Thermal  radiation, 
'Estimating  equations,  'Leaves,  'Canopy,  Trans- 
piration, Evaporation,  Temperature,  Radiation, 
Plant  morphology.  Air  temperature.  Physiological 
ecology.  Environmental  effects,  Solar  radiation, 
Infrared  radiation. 

Identifiers:  'Radiation  flux  densities,  'Plant  cano- 
pies. 

Variations  in  plant  canopy  microenvironment 
were  investigated.  Analytical  methods  for  calcu- 
lating these  variations  are  described.  The  short- 
wave radiation  at  a  given  point  in  a  canopy  is 
determined  entirely  by  the  initial  unattenuated  flux 
above  the  canopy  and  by  the  absorbing  and  scat- 
tering properties  of  the  canopy  elements.  The  dis- 
tribution of  short-wave  radiation  within  a  canopy 
is  described  by  a  pair  of  modified  Kubelka-Munk 
equations  utilizing  coefficients  of  absorption  and 
scatter.  General  solutions  are  obtained  and  in 
order  to  calculate  specific  solutions,  it  is  necessary 
to  have  values  for  the  optical  properties  of  absorp- 
tion and  scatter,  the  leaf-area  index  of  the  entire 
canopy,  background  reflectance  and  cumulative 
leaf  area  index.  Understanding  thermal  radiation 
distribution  in  a  canopy  requires  knowledge  of 
short-wave  radiation  and  temperature  distribu- 
tions within  the  canopy.  A  general  energy  budget 
equation  for  each  canopy  level  is  written  and  then 
computer-solved,  n  times  for  n  layers,  giving  leaf 
temperature  values  at  each  level.  Experimentally, 
energy  flow  description  within  plant  canopies 
requires  values  for  radiation  flux  densities,  air 
temperature,  leaf  temperature,  leaf  optical  proper- 
ties and  leaf  area.  These  data  were  found  for 
potted  sunflower  and  cotton  plants  and  experi- 
mental data  were  compared  with  calculated 
values.  (Casey-Arizona) 
W72-06725 


NONSTOMATAL  INHIBITION  OF 

PHOTOSYNTHESIS  IN  SUNFLOWER  AT  LOW 
LEAF  WATER  POTENTIALS  AND  HIGH 
LIGHT  INTENSITIES, 

Illinois  Univ.,  Urbana.  Dept.  of  Botany. 
J.S.Boyer. 
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'lanl  Physiology,  Vol  48,  No  3,  p  532-536,  October 
1971.  6  fig,  20  ref. 

Descriptors:  'Photosynthesis,  'Moisture  stress, 
'Carbon  dioxide,  'Stomata,  'Light  intensity,  Air 
emperature.  Leaves,  Metabolism,  Laboratory 
ests.  Plant  physiology,  Resistances, 
dentifiers:  'Plant  water  potentials,  'Leaf  diffu- 
live  resistance. 

n  higher  plants,  decreasing  leaf  water  potentials 
ire  followed  ultimately  by  decreasing  rates  of 
ihotosynthesis,  which  are  usually  attributed  to 
tomatal  closure.  Recent  studies  have  suggested 
hat  photosynthetic  rates  are  decreased  during 
>enods  of  water  stress.  This  work  is  an  attempt  to 
ompare  the  effects  of  stomatal  closure  and 
hloroplast  activity  on  photosynthetic  response  to 
ow  leaf  water  potentials.  Sunflower  (Helianthus 
innuus)  plants  were  in  soil  in  a  constant  environ- 
nent  chamber.  Various  leaf  water  potentials  were 
iroduced  by  witholding  water  from  the  soil  for  as 
ong  as  4  days.  When  leaf  water  potentials  were 
ess  than  -12  bars,  rates  of  photosynthesis  at  high 
ight  intensities  were  insensitive  to  external  con- 
entrations  of  carbon  dioxide  between  200-400 
nicroliters/liter  and  to  leaf  temperatures  between 
0-30  degrees  C.  Leaf  diffusive  resistances  were 
lot  so  affected.  This  indicated  that  photosynthetic 
evels  were  not  limited  by  either  carbon  dioxide 
liffusion  or  by  some  temperature-sensitive 
(hotosynthetic  enzyme.  Evidently  photosynthetic 
ates  are  curtailed  by  low  plant  water  potentials, 
:ven  under  high  light  intensities.  (Casey-Arizona) 
V72-06726 


UNETICS  OF  THE  SUBSTRATE  FOR  THE 
EVOLUTION  OF  CARBON  DIOXIDE  IN  LIGHT 
$Y  PHOTOSYNTHESIZING  ORGANS, 

Jebrew    Univ.,    Jerusalem    (Israel).    Dept.    of 

3otany;     and     Volcani     Inst,     of     Agricultural 

Research,  Bet-Dagan  (Israel).  Dept.  of  Agronomy. 

[".B.Samish. 

iournal  of  Theoretical  Botany,  Vol  33,  No  3,  p 

557-564,1971.1  fig,  11  ref. 

Descriptors:  'Photosynthesis,  'Respiration,  *Car- 
wn  dioxide,  'Stomata,  'Resistances,  Kinetics, 
Chemical  properties,  Plant  physiology,  Metabol- 
sm,  Turnovers. 

-arbon  dioxide  released  by  photosynthesizing  or- 
;ans  in  the  light  is  considered  to  have  been  the 
iroduct  of  photorespiration.  The  process  of  pho- 
orespiration  plays  a  role  in  plant  productivity, 
ilthough  the  magnitude  of  the  event  relative  to 
Hher  processes  is  unknown  and  it  should  there- 
ore  be  measured.  Such  measurements  have  been 
jerformed  using  labelled  carbon  dioxide  in  ani- 
ent air  and  determining  the  extent  of  its  dilution 
>y  the  release  of  unlabelled  carbon  dioxide  from 
ihotorespiration.  The  method  is  based  on  the  as- 
sumption that  there  is  a  period  of  time,  which  is  at 
east  as  long  as  the  experiment,  in  which  carbon 
lioxide  taken  up  by  the  plant  has  not  yet  been 
eleased  by  the  photorespiration  process.  In  in- 
estigating  the  kinetics  of  the  process,  it  is  neces- 
ary  to  estimate  the  effect  of  the  resistances  to 
arbon  dioxide  flow  into  the  stomatal  cavity  and  to 
onsider  the  amount  of  carbon  dioxide  recycling 
aking  place  via  photosynthesis-photorespiration 
s  associated  with  the  substomatal  cavity.  Analy- 
is  shows  that  there  is  an  over-estimation  of  tur- 
over  time  due  to  neglecting  resistances  to  carbon 
lioxide  exchange  which  are  common  to  both  the 
'hotosynthesis  and  photorespiration  pathways, 
■ince  it  is  not  possible  to  measure  intratissue  or  in- 
racellular  exchange  resistances,  exact  calcula- 
10ns  of  photorespiration  turnover  time  is  not  yet 
■ossible.  (Casey-Arizona) 
V72-06727 


TUDIES  ON  THE  ARTHROPODS  AND 
MICROORGANISMS  OF  SOME  LIBYAN 
OILS:  SOIL  ARTHROPODS  AND  MICROOR- 
■  ANISMS  FROM  UNDER  FOUR  FRUIT  TREES, 

•ibya  Univ.,  Tripoli.  Faculty  of  Agriculture;  and 

:ibya  Univ.,  Tripoli.  Faculty  of  Science. 

•or  primary  bibliographic  entry  see  Field  02G. 


W72-06733 


AN  ECOLOGICAL  STUDY  OF  WATER-FILLED 
TREE-HOLES  AND  THEIR  POSITION  IN  THE 
WOODLAND  ECOSYSTEM, 

British    Columbia    Univ.,    Vancouver.    Inst,    of 

Animal  Resources  and  Ecology. 

R.L.  Kitching. 

J  Anim  Ecol.  40  (2):  281-302.  1971.  Illus. 

Identifiers:     Beach-D,     Ecological,     Ecosystem, 

Fauna,    Filled,    Holes,    Insect,    Review,    Tree, 

Woodland. 

The  ecology  of  water-filled  tree-holes  in  beech 
trees  in  Wytham  Woods,  Berkshire,  was  studied 
and  some  results  are  presented.  A  review  of  work 
and  observations  on  similar  aquatic  habits  as- 
sociated with  plants  is  included.  The  position  of 
water-filled  tree-holes  and  associated  insect  fauna 
(5  Diptera  and  1  bettle)  in  the  woodland  ecosystem 
is  considered. -Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-06734 


THE  ENERGY  BUDGET  AT  THE  EARTH'S 
SURFACE:  WATER  RELATIONS  AND  STO- 
MATAL RESPONSE  IN  A  CORN  FIELD, 

Agricultural  Research  Service,  Ithaca,  N.Y.  Soil 
and  Water  Conservation  Research  Div. 
R.W.Shawcroft. 

Available  from  NTIS,  Springfield,  Va.  22151  as 
AD-733  286,  $3.00  paper  copy,  $0.95  microfiche. 
Army  Electronics  Command  Research  and 
Development  Technical  Report  ECOM  2-68-1-7, 
January  1971.  94  p,  36  fig,  9  tab,  79  ref.  Task  17 
IT061 102B53A,  Cross  Service  Order  2-68. 

Descriptors:  'Soil-water-plant  relationships, 
'Energy  budget,  'Corn  (Field),  'Leaves,  'Sto- 
mata, Water  balance,  Hydrologic  cycle,  Crops, 
Respiration,  Model  studies,  Stress,  Agriculture, 
Analytical  techniques,  Soil  moisture,  Light  inten- 
sity. 

Identifiers:  Stomatal  resistance,  Water  stress,  Soil 
moisture  tension,  Leaf  resistance. 

A  study  of  plant-soil-water  relationships  describes 
the  effects  of  light  intensity  and  water  stress  on 
stomatal  behavior  under  field  conditions.  A  simple 
model  was  developed  as  a  means  of  systematically 
approaching  the  problem.  The  model  is  based  on 
measurements  of  leaf  resistance  and  relative  water 
content  through  the  day  for  a  range  of  different 
stress  conditions.  The  results  of  the  model  indicate 
that  after-effects  of  stress  must  be  considered  and 
that  a  more  complete  model  must  include  the  ef- 
fects of  internal  C02  concentration.  Testing  of  the 
changes  in  stomatal  resistance  in  response  to 
changes  in  leaf  water  relations  shows  how  the  ef- 
fects of  water  stress  can  be  included  as  a  sub- 
model in  the  larger  plant  community  model.  The 
agreement  between  the  energy  balance  measure- 
ments and  the  model  calculations  using  the  mea- 
sured resistances  strengthens  the  confidence  in  the 
approach.  Comparison  of  the  total  flux  values  for 
the  crop  appears  to  be  a  good  test  of  the  model  and 
illustrates  how  small  differences  in  profiles  can  in- 
fluence the  overall  exchange  processes. 
(Woodard-USGS) 
W72-06791 


ADAPTATION  OF  GROWTH  FORM  IN  ECHI- 
UM  LEUCOPHAEUM  (BORAGINACEAE), 

Goucher  Coll.,  Baltimore,  Md. 
Kornelius  Lems,  and  Christina  M.  Holzapfel. 
Ecology.  52  (3):  499-506. 1971.  Illus. 
Identifiers:  Adaptation,  Boraginaceae-D, 

Branches,  Canary,  Echium-Leucophaeum-D, 
Ecotypes,  Evaporation,  Form,  Growth,  Height, 
Islands,  Lateral,  Periodicity,  Rainfall,  Tempera- 
ture, Wind. 

Ecotype,  formation  in  8  populations  of  Echium 
leucophaeum  was  studied  on  La  Palma  (Canary 
Islands)  at  100-m  intervals  from  sea  level  to  600  m 
elevation.  Climate  varied  with  altitude,  the  lower 
elevation   having   higher   temperatures,   evapora- 


tion, and  wind  velocity  and  lower  rainfall.  A 
method  for  recording  growth  form  of  individual 
plants  was  developed  whereby  lateral  branch 
production  and  branching  patterns  of  woody 
plants  would  readily  be  determined.  Height 
growth,  lateral  branch  production,  periodicity,  and 
number  of  branching  cycles  of  Echium  were  all 
found  significantly  different  in  the  field,  plants 
from  higher  elevations  having  longer  branches, 
more  laterals  per  cycle,  fewer  cycles,  and  retarded 
flowering  and  fruiting  compared  with  plants  near 
sea  level.  Two  generations  of  seedlings  of  the  ex- 
treme types  grown  in  transplant  gardens  showed 
significant  differences  in  inherent  rate  of  growth, 
indicating  genetic  adaptation  of  high  and  low  al- 
titude ecotypes.  No  significant  differences  could 
be  shown  in  the  rate  of  lateral  branch  formation 
and  periodicity;  differences  observed  in  the  field 
with  respect  to  these  characteristics  may  be 
physiological  responses. -Copyright  1971,  Biologi- 
cal Abstracts,  Inc. 
W72-06865 


ESTIMATES  OF  WATER  LOSS  AND  ITS  RELA- 
TION TO  ENVIRONMENTAL  PARAMETERS 
IN  DOUGLAS-FIR  SAPLINGS, 

Washington,    Univ.,    Seattle.    Coll.    of    Forest 

Resources. 

Thomas  M.  Hinckley,  and  R.  M.  David. 

Ecology.  52  (3):  520-524. 1971 .  Illus. 

Identifiers:  Crown,  Douglas-Fir-G,  Environment, 

Environmental,  Light,  Loss,  Micro,  Parameters, 

Pressure,      Pseudotsuga-Menziesii-G,      Relation, 

Sap,  Saplings,  Temperature,  Xylem. 

Water  use  by  plantation  Douglas-fir  (Pseudotsuga 
menziesii  (Mirb.)  Franco)  cannot  always  be  pre- 
dicted from  environmental  parameters.  Under 
conditions  of  low  soil-water  content,  no  significant 
correlations  were  found  between  solar  radiation  or 
air  temperature,  or  both,  and  sap  flow.  However, 
highly  significant  correlations  were  observed  after 
soil-moisture  recharge  had  occured.  Zones  of 
xylem  sap  pressure  and  relative  stomatal  apertures 
were  found  within  the  crowns  of  6-m  high  trees. 
Vertical  zones  of  xylem  sap  pressure  seemed  to  be 
controlled  by  differential  stomatal  closure  which, 
in  some  cases,  acted  independently  of  crown 
microenvironment.  However,  differences  in 
xylem  sap  pressures  between  the  north  and  south 
sides  of  the  trees  could  readily  be  explained  by  dif- 
ferences in  microenvironment. -Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-06888 


WORLD  VEGETATION  TYPES. 

Columbia  University  Press,  New  York,  N.  Y., 
1971 .  Eyre,  S.  R.  (Edited  by).  264  p. 
Identifiers:    Asian,    Book,   Coniferous,    Deserts, 
Forest,  Grassland,  Sclerophyllous,  Scrub,  Types, 
Vegetation,  World. 

This  anthology  comprises  21  extracts  from  the 
works  of  authorities  on  the  main  vegetation  types 
of  the  earth.  Prominence  is  given  to  certain  plant 
communities  because  particular  problems  exist  re- 
garding their  ecological  status  or  regeneration 
processes;  consequently  there  are  as  many  as  6 
contributions  dealing  with  mid-latitude  grasslands 
but  only  one  on  coniferous  forests.  The  concept  of 
convergent  evolution  is  another  fundamental  topic 
in  vegetation  studies,  and,  since  this  is  illustrated 
well  by  the  sclerophyllous  scrub  formations  in  the 
mid-latitude  areas  of  winter  rain  and  summer 
drought,  4  passages  dealing  with  this  type  of  com- 
munity are  included.  An  introduction  outlines  the 
field  of  knowledge  covered,  justifies  the  choice  of 
material  and  focuses  attention  on  the  salient  and 
significant  problems  in  vegetation  study.  The 
anthology  also  contains  3  translations,  one  on  the 
deserts  of  Central  Asia  recently  translated  from 
the  Russian  and  2  translations  from  French.  The 
book  contains  8  pages  of  half-tone  illustrations  and 
is  concluded  by  a  selected  bibliography. -Copy- 
right  1971 ,  Biological  Abstracts,  Inc. 
W72-06944 
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A  CONTRIBUTION  TO  THE  LIVERWORT 
FLORA  OF  THE  LUBLIN  REGION,  (IN 
POLISH), 

Marie  Curie-Sklodowska  Univ.,  Lublin  (Poland). 
Nauk  Ziemi. 
Kazimierz  Karczmarz. 

Ann  Univ  Mariae  Curie  Curie-Sklodowska  Sec  C 
Biol.  25:  81-104.  1970.  (English  summary). 
Identifiers:  Associations,  Cephalozia-Leucantha, 
Flora,  Habitats,  Liverwort,  Lublin,  Poland, 
Records,  Riccardia-Incurvata,  Riccia-Bifurca, 
Riccia-Canaliculata.Riccia-Rubenariana. 

The  ecological  characteristics  of  habitats  and  the 
detailed  distribution  of  species  were  given.  Six 
maintypes  of  ecological  habitats  were  distin- 
guished for  liverworts:  chalk,  loesses,  Miocene 
Lithothamnion  limestone,  redzinas,  clays  and 
sands,  water  reservoirs,  springs  and  peat  bogs, 
tree  trunks.  Main  indicator  species  were  presented 
for  these  habitats.  The  associations  and  epiphytic 
communities  of  liverworts  with  mosses  are  poorly 
developed  because  of  the  destruction  and  young 
age  of  forests.  Often,  there  are  only  the  associa- 
tions and  communities  in  which  species  are  very 
common  and  easily  reproduce  sexually  or 
propagate  vegetatively.  Frequently  occurring  as- 
sociations are:  Lophocoleetum  heterophyllae  and 
Ptilidietum  pulcherrimae.  Only  one  typical  com- 
munity was  found,  Frullania  dilatata  —  Radula 
complanata.  The  first  association  and  community 
develop  on  trunks  of  deciduous  trees  and  the 
second  on  the  trunks  of  pines.  Among  the  liver- 
worts, these  rare  species  are  new  for  the  Lublin 
area:  Cephalozia  leucantha,  Riccardia  incurvata, 
Riccia  bifurca,  R.  Canaliculata  and  R.  hubenari- 
ana. -Copyright  1971,  Biological  Abstracts,  Inc. 
W72-06981 


EVERGREEN    WATERCRESS    GROWTHS.    A 
SPECIAL       GROUP       OF       HYDROPHILOUS 
VEGETATION, 
P.  K.  Khalkuziev. 

Uzb  Biol  Zh.  14  (3):  37-39.  1970  (English  summa- 
ry). 

Identifiers:  Cattail-M,  Cress-D,  Evergreen, 
Group,  Growths,  Hydrophilous,  Juncus-M, 
Macrophytes,  USSR,  Vegetation. 

Evergreen  watercress  communities,  particularly 
those  of  the  Shakhimardan  river  basin  are 
described.  Watercress  gradually  displaces  cattail 
and  Juncus.-Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-06983 


DETERMINATION  OF  THE  SOUTHERN  LIMIT 
OF  THE  INFLUENCE  OF  THE  MARINE 
BREEZE.  ITS  ACTION  ON  THE  DISTRIBU- 
TION OF  ORANIAN  VEGETATION, 

Algiers  Univ.  (Algeria).  Faculty  of  Science. 

C.  Alcaraz. 

Bull  Soc  Hist  Natur  Afr  Nord.  61  (1/2):  87-94. 

1970. 

Identifiers:       Breeze,      Chamaerops-Humilis-M, 

Determination,     Distribution,     Marine,     Oak-D, 

Oranian,  Pinus-Halepensis-G,  Southern,  Thuja-G, 

Vegetation. 

The  ocean  breeze  effect  can  be  measured  farther 
south  in  Oran  than  in  Algeria,  because  of  the  lack 
of  a  high  coastal  mountain  range.  The  southern 
limit  of  influence  of  the  ocean  breeze  corresponds 
with  the  position  of  the  relative  humidity  line  of 
29%  in  July  and  Aug.  This  corresponds  to  the 
southern  limit  of  Thuja  and  of  dwarf  palm 
(Chamaerops  humilis  L.),  Pinus  halepensis  and 
live  oak,  although  Thuja  extends  its  range  closer  to 
the  coast. -Copyright  1971,  Biological  Abstracts, 
Inc. 
W72-06995 


MEASUREMENT  OF  PLANT  COMMUNITY 
COVER  FROM  AERIAL  PHOTOGRAPHS 
USING  EKTACHROME  INFRARED  AERO 
FILM, 

Geological  Survey,  Tucson,  Ariz. 

For  primary  bibliographic  entry  see  Field  07B. 
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CONTRIBUTION  TO  KNOWLEDGE  ABOUT 
THE  OLIGOCHAETE  FAUNA  OF  THE  THER- 
MAL WATERS  NEAR  ORADEA  (IN  RUMANI- 
AN), 

Babes-Bolyai  Univ.,  Cluj  (Rumania). 
Victor  Pop. 

Stud  Univ  Babes-Bolyai  Ser  Biol.  16  (1):  127-132. 
1971 .  Illus.  Russian  and  French  summaries. 
Identifiers:       Fauna,       List,       Nais-Bihorensis, 
Oligochaete,  Oradea,  Romania,  Species,  Thermal. 

A  list  is  given  of  the  26  spp.  of  oligochaetes  found 
in  the  thermal  waters  near  Oradea  in  the  depart- 
ment of  Bihor,  Romania.  Nais  bihorensis  is 
described  as  a  new  species.  N.  bihorensis  is  most 
similar  to  N.  josinae  Vejdovsky  and  P.  blanci 
(Piguet),  but  has  several  specific  characteristics 
differentiating  it  from  them.  The  worm  can  be 
found  on  submerged  plants  and  on  mud  bottoms  in 
freshwater  -Copyright  1971 ,  Biological  Abstracts, 
Inc. 
W72-07035 


THE  EFFECT  OF  SODIUM  CHLORIDE  ON 
SOME  PHYSIOLOGICAL  GROUPS  OF 
MICROORGANISMS  INHABITING  A  HIGHLY 
SALINE  SOIL, 

Hebrew    Univ.,    Rehovoth    (Israel).    Faculty    of 

Agriculture;  and  Hebrew  Univ.,  Rehovoth  (Israel). 

Dept.  of  Phytopathology  and  Microbiology. 

P.  Keller,  and  Y.Henis. 

Israel  Journal  of  Agricultural  Research,  Vol.  20, 

No.  2,  p  71 -75, 1970.  2  tab,  15  ref. 

Descriptors:  'Arid  lands,  'Saline  soils,  'Microor- 
ganisms, 'Soil  environment,  'Environmental  ef- 
fects, Microenvironment,  Microflora,  Aerobic 
bacteria,  Anaerobic  bacteria,  Nitrogen  fixing  bac- 
teria, Soil  bacteria,  Yeasts,  Habitats,  Sulfur  bac- 
teria. 

Identifiers:  'Negev  Desert,  'Hydrohalomorphic 
soils,  'Decomposers. 

Most  ecological  studies  on  the  microfloras  of 
saline  environments  deal  with  microorganisms  in 
watery  habitats.  Much  less  is  known  about  the 
microbial  populations  of  natural  saline  soils  or  the 
effect  of  salts  on  microbial  activities  in  non-saline 
soils.  A  highly  saline  hydrohalomorphic  soil  near 
Eilat  and  a  non-saline  sandy-loam  soil  from 
Rehovot  were  examined  for  bacterial  nitrate  redu- 
cers, sulfate  reducers,  aerobic  nitrogen  fixers, 
anaerobic  N  fixers,  ammonia  oxidizers,  sulfur  ox- 
idizers, aerobic  cellulose  decomposers  and 
anaerobic  cellulose  decomposers.  Both  were 
Negev  Desert  soils.  The  saline  soil  was  found  to 
contain  cellulose  decomposers,  nitrate  reducers 
and  anaerobic  N  fixers  in  the  0-50  cm  depth.  Salt 
dependent  amoebae  were  found  in  the  upper  10 
cm.  Aerobic  cellulose  decomposers  depended  on 
salts  while  nitrate  reducers  were  merely  tolerant, 
especially  of  NaCI.  Bacterial  groups  inhabiting 
saline  soils  were  generally  more  salt-tolerant  than 
those  inhabiting  non-saline  soils.  (Casey-Arizona) 
W72-07036 


PHENOLOGY    OF    SALT    DESERT    PLANTS 
NEAR  CONTOUR  FURROWS, 

Utah  State  Univ.,  Logan.  Dept.  of  Range  Science. 
For  primary  bibliographic  entry  see  Field  04A. 
W72-07037 


THE  EFFECT  OF  SOIL  WATER  AND  AERA- 
TION ON  SEED  GERMINATION, 

Volcani  Inst,  of  Agricultural  Research,  Bet  Dagan 

(Israel). 

S.  Dasberg,  and  K.  Mendel. 

Journal  of  Experimental  Botany,  Vol  22,  No  73,  p 

992-998,  November  1971.  5  fig,  17  ref. 

Descriptors:   'Soil  water  movement,   'Germina- 
tion, 'Moisture  stress,  'Hydraulic  conductivity, 
Aeration,  Soil  texture,  Plant  growth.  Laboratory 
tests,  Seeds,  Soil  types.  Water  supply. 
Identifiers:  'Soil  matric  potential. 


Soil  matric  potential  influences  seed  germination 
not  only  by  its  effect  on  water  availability,  but  also 
by  means  of  the  hydraulic  conductivity  and  by  its 
effect  on  the  seed-water  contact.  In  the  wet  range, 
matric  potential  may  affect  oxygen  supply  to  the 
germinating  seed.  An  attempt  was  made  to  evalu- 
ate the  relative  importance  of  these  factors  on  ger- 
mination of  Oryzopsis  holciformis  and  wheat 
(Triticum  aestivum).  Soil  texture  proved  impor- 
tant. The  optimum  matric  potential  for  germina- 
tion was  -0.005  bar  in  coarse  sand  and  -0.5  bar  in 
sandy  loam.  This  was  due  to  differences  in  the  rate 
of  water  supply  to  the  seed  as  a  function  of  area  of 
contact  between  seed  and  soil  and  the  soil  hydrau- 
lic conductivity.  At  higher  soil  water  potentials 
(higher  soil  water  content)  germination  was 
decreased;  this  was  because  soil  aeration  was  in- 
adequate. (Casey-Arizona) 
W72-07041 


DROUGHT  RELATIONSHIPS  AND  DISTRIBU 
TION  OF  TWO  MEDITERRANEAN-CLIMATi 
CALIFORNIA  PLANT  COMMUNITIES, 

Stanford     Univ.,     Calif.     Dept.     of     Biologica 

Sciences. 

A.  T.  Harrison,  E.  Small  and  H.  A.  Mooney. 

Ecology,  Vol  52,  No  5,  p  869-875,  Late  Summei 

1971.  5  fig,  2  tab,  14  ref. 

Descriptors:  'Chapparel,  'Xerophytes,  'Soil 
water-plant  relationships,  'Physiological  ecology 
•Environmental  effects,  Plant  physiology 
Leaves,  Photosynthesis,  Transpiration,  Mode  ol 
action,  Drought  tolerance.  Water  balance,  On-siU 
investigations,  California,  Shrubs,  Biological  com 
munities.  Ecological  distribution,  Plant  roo 
systems.  Plant  morphology. 
Identifiers:  'Drought  evasion,  'Leaf  sclerophylly. 

The  lower  and  intermediate  elevations  of  th< 
coastal  mountain  regions  of  southern  Californii 
are  dominated  by  2  types  of  plant  communities 
The  lower  regions,  up  to  about  300  m,  an 
dominated  by  coastal  sage,  composed  of  shallow 
rooted  drought  deciduous  subshrubs,  having  sot 
mesomorphic  leaves.  At  the  higher  elevations  an 
the  deeply  and  extensively  rooted  evergreei 
sclerophyuous  shrubs  constituting  the  coast) 
chaparral.  Measurements  of  photosynthesis  an< 
transpiration  were  undertaken  on  the  leaves  o 
field  collected  specimens  of  both  communities.  In 
itial  values  were  recorded  and  the  plants  were  thei 
subjected  to  artificial  drying,  during  which  thes< 
parameters  were  continually  monitored.  Fil; 
hydrated  coastal  sage  species  leaves  mainlaiaei 
initially  high  photosynthesis  and  transpiration 
which  subsequently  declined,  on  dryiog.  to  ren 
photosynthesis  and  15%  of  maximum  rate  tra»s 
piration.  Chaparral  species  initial  photosynlhesi 
and  transpiration  rates  were  only  25-30%  the  initu 
rates  of  the  coastal  sage  species,  but  declined  fa 
more  slowly  and  never  reached  zero.  The* 
responses  are  considered  reflections  of  the  ecoioi 
ical  limiting  factors  of  the  2  communities.  Th 
coastal  sage  species  experience  rapid  growtli 
flowering  and  fruiting  during  suitably  wet  periods 
followed  by  leaf  loss.  The  chaparral  group  is  les 
sensitive  to  climatic  change  and  maintains  yeai 
round  physiological  continuity.  (Casey-Anzona) 
W72-07047 


THE  LETHAL  DECLINE  OF  MESQUITE  0! 
THE  CASA  GRANDE  NATIONAL  MONUMENT 

Arizona  State  Univ.,  Tempe.  Div  of  Agriculture 

B.  I.  Judd,  J.  M.  Laughlin,  H  R.  Guenther.  and  R 

Handegarde 

Great  Basin  Naturalist.  Vol  31,  No  3,  p  153-155 

September  1971 . 4  fig,  6  ref. 

Descriptors:  'Trees.  'Mesquite,  'Arid  lands.  'X 
erophytes,  'Arizona,  Water  table.  Parasitisn 
Plant  populations,  Droughts.  Plant  root  system! 
Climatic  data,  Groundwater,  Rainfall. 

Dead  mesquite  (Prosopis  juliflora)  trees  are  th 
rule  throughout  Casa  Grande  National  Monumer 
in  central  Arizona.  In  an  endeavor  to  detennin 
the   year  of  death   and   age,    10  cross-sectiom 
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specimens  were  cut  from  various  mesquite  trees 
on  the  monument.  Three  of  them  proved  to  be 
satisfactory  dendrochronological  material.  Their 
ages  were  110,  1 37  and  1 1 1  years.  All  3  specimens 
exhibited  series  of  good  and  bad  growth  years,  but 
attempts  to  correlate  these  with  precipitation  data 
or  to  crossdate  between  trees  proved  ineffective. 
No  evidence  of  infestation  by  insects  or  disease 
prior  to  death  was  discovered.  Mistletoe  infections 
may  have  been  important,  judging  from  photo- 
graphs from  1878  and  1930;  possibly  they  lowered 
the  tree  resistances  enough  to  interfere  with  their 
capabilities  to  adapt  to  changing  conditions.  The 
only  other  factor  which  may  be  important  is  water 
table  decline.  The  records  of  water  table  levels  and 
mesquite  deaths  indicate  correlations.  Age  of 
trees,  insect  infestation  and  natural  successional 
processes  may  have  been  secondary  factors. 
(Casey-Arizona) 
W72-07051 


SIMULTANEOUS  MEASUREMENTS  OF  SOLU- 
TION ABSORPTION,  TRANSPIRATION,  RELA- 
TIVE PLANT  WATER  CONTENT  AND 
GROWTH, 

Agricultural  Research  Service,  Mandan,  N.  Dak. 

Northern  Great  Plains  Research  Center. 

D.G.Harris. 

Agronomy   Journal,   Vol  63,   No  6,   p   840-844, 

November-December  1971.  3  fig,  27  ref. 

Descriptors:  *Instrumentation,  *Laboratory  tests, 
•Absorption,  *Plant  growth,  *Transpiration,  Cot- 
ton, Water  balance,  Soil-water-plant  relationships. 
Identifiers:  *Plant  water  potential,  'Relative  plant 
water  content. 

It  is  generally  agreed  that  plant  water  potential  is 
the  best  available  term  for  expressing  plant  water 
status.  Methods  for  measuring  it  are  relatively  dif- 
ficult and  researchers  have  had  to  use  indirect 
nondestructive  techniques  for  continuous  moni- 
toring of  changes  in  water  potential.  An  automated 
system  is  described  for  frequently  and  accurately 
measuring  nutrient  solution  absorption  and 
changes  in  total  green  weight  of  large  individual 
plants.  From  those  2  basic  measurements,  trans- 
piration and  relative  plant  water  content  (RPWC) 
may  be  calculated  on  a  short-term  basis.  Growth 
may  be  calculated  on  a  long-term  (24-hour)  basis. 
Measurements  made  on  cotton  plants  are 
presented.  Instantaneous  measurements  of  the  im- 
portant RWPC  give  a  resolution  at  least  10  times 
greater  than  that  obtainable  with  other  techniques. 
^Casey-Arizona) 
W72-07052 


RECYCLING  THROUGH  HIGHER  PLANTS, 

King's  Coll.,  London  (England).  Dept.  of  Botany. 

?.R.Whatley. 

Proceedings  of  the  Royal  Society,  London,  B,  Vol 

79,  No  3,  p  193-200, 1971 .  1  fig,  3  tab,  5  ref. 

descriptors:  'Ecosystems,  'Metabolism,  Waste 
reatment,  'Photosynthesis,  'Cycles,  Chemical 
iroperties,  Plant  physiology,  Inorganic  com- 
lounds,  Organic  compounds,  Water  circulation, 
Vater  requirements,  Waste  water  treatment, 
Sewage  treatment,  Carbon  dioxide,  Oxygen, 
Manning. 

dentifiers:  'Waste  recycling,  'Assimilation  quo- 
ient. 

n  terrestrial  ecosystems,  chemical  energy  is 
tored  in  carbohydrates  and  ATP  by  the  activity  of 
hloroplasts  and  solar  radiation.  Mitochondria  in 
he  same  organism  or  somewhere  down  the  food 
hain  then  oxidize  the  carbohydrate,  releasing  ear- 
on  dioxide  and  using  oxygen.  On  Earth,  this  cycle 
orms  a  dynamic  but  stable  equilibrium.  If  man  at- 
:mpts  space  exploration,  it  will  be  necessary  for 
im  to  create  in  miniature  a  small  part  of  this  sta- 
|le  atmospheric  system.  Man's  daily  input  in- 
cludes 600  g  food,  900  g  oxygen  and  1500  g  of 
nnking  water  plus  some  extra  water  for  sanitary 
urposes.  His  daily  wastes,  from  which  at  least 
ome  of  his  input  must  be  regenerated,  involve 


1000  g  carbon  dioxide,  400  g  metabolic  water,  1500 
g  liquid  and  solid  waste  excretions  and  2000  g  con- 
taminated sanitary  water.  In  fact,  the  efficiency  of 
recycling  waste  products  must  be  quite  high  for 
trips  of  any  length.  An  inorganic  system  would  in- 
volve water  electrolysis,  distillation  and  dialysis, 
among  many  possibilities.  Such  a  process  would 
continue  until  all  the  C  of  the  system  appeared  as 
elemental.  This  disadvantage  would  not  occur  in  a 
biological  recycling  system  using  plants,  and 
devising  methods  to  bring  the  plants'  assimilatory 
quotient  into  balance  with  the  humans'  respiratory 
quotient.  The  problems  in  choosing  optimal  plants 
for  a  Martial  greenhouse  are  analyzed.  (Casey- 
Arizona) 
W72-07054 


STEM  DIAMETER  IN  RELATION  TO  PLANT 
WATER  STATUS, 

Agricultural  Research  Service,  Auburn,  Ala.  Soil 
and  Water  Conservation  Research  Div. 
B.  Klepper,  V.  D.  Browning,  and  H.  M.  Taylor. 
Plant   Physiology,   Vol.   48,   No.   6,   p.   683-685, 
December  1971.  4  fig,  7  ref. 

Descriptors:  'Plant  growth,  'Hysteresis,  'Leaves, 
'Water  balance,  'Solar  radiation,  Cotton,  Soil- 
water-plant  relationships,  Instrumentation, 
Canopy,  Environmental  effects,  Diurnal. 
Identifiers:  'Net  radiation,  'Plant  water  potential, 
'Relative  water  content. 

Continuous  non-destructive  measurements  of 
plant  water  status  are  more  useful  than  non-con- 
tinuous measurements,  particularly  in  view  of  the 
continuous  diurnal  changes  related  to  both  shoot 
and  root  environments.  This  work  concerns  the 
relationship  of  changes  in  cotton  stem  diameter 
determined  with  a  linear  variable  differential 
transformer  (LVDT)  to  plant  water  status.  In  addi- 
tion to  stem  diameters,  measurements  were  made 
of  solar  radiation,  relative  water  and  leaf  water 
potential  in  cotton  plants.  All  3  plant  variables 
were  closely  related  to  net  solar  radiation  at  the 
top  of  the  plant  canopy.  Diurnal  water  potential 
patterns  were  consistently  different  between  the 
east  and  west  aspects  of  the  plants.  The  dif- 
ferences were  slight.  There  is  a  diurnal  hysteresis 
between  stem  diameter  and  leaf  water  potential. 
Probably  this  monitoring  method  will  be  valid  for 
long-term  stem  diameter  growth.  (Casey-Arizona) 
W72-07063 


EFFECT  OF  PRECIPITATION  ON  PINE  INCRE- 
MENT, (IN  RUSSIAN), 

A.  S.  Liseev. 

Lesovedenie.  4.  18-25.  1969.  (Engl.  summ.). 

Identifiers:  Increment,  Pine-G,  precipitation. 

Formulas  are  given  for  the  relation  between  pine 
increment  and  precipitation  for  the  individual 
periods  during  2  hydrological  years  in  the  Buzuluk 
pine  forest  and  in  the  Moscow  Region.  The  dif- 
ference in  the  effect  of  precipitation  on  pine  incre- 
ment under  conditions  of  sufficient  humidity  (the 
Moscow  Region)  is  pointed  out.  The  magnitudes  of 
the  coefficients  of  correlation  between  pine  incre- 
ment and  the  various  environmental  factors  in 
themselves  do  not  indicate  the  effect  of  the  in- 
dividual factors  on  the  increment.  The  specific  sig- 
nificance of  these  factors  in  the  total  complex  of 
causes  conditioning  the  increment  must  be 
known. -Copyright  1971,  Biological  Abstracts, 
Inc. 
W72-07II7 


THE  FAUNA  ON  AQUATIC  VEGETATION  IN 
THE  INUNDATION  REGION  OF  APATIN,  (IN 
GERMAN), 

Bioloski  Institut,  Belgrade  (Yugoslavia). 

For  primary  bibliographic  entry  see  Field  05C. 

W 72-07 1 40 


COMPARATIVE  STUDY  OF  SPECIES  NAU- 
TOCOCCUS  MAMMILATUS  AND  NAUTOCOC- 
CUS  PYRIFORMIS  (TETRASPORALES), 

Ceskoslovenska  Akademie  Ved,  Trebon.  Lab.  of 

Algology. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-07141 
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GEOMORPHOLOGICAL  EVIDENCE  OF 
FAULTING  IN  THE  SOUTHERN  ATACAMA 
DESERT, CHILE, 

University    Coll.,    London   (England).    Dept.   of 

Geography;    and     Instituto    de    Investigaciones 

Geologicas,  Santiago  (Chile). 

R.  U.  Cooke,  and  C.  Mortimer. 

Revue  de  Geomorphologie  Dynamique,  Vol  20, 

No  2,  p  71-78,  March-April  1971 .  5  fig,  20  ref. 

Descriptors:  'Geomorphology,  'Alluvial  chan- 
nels, 'Landforming,  'Terrain  analysis,  'Superim- 
posed drainage,  Topography,  Deserts,  Drainage 
density,  Erosion,  Geological  surveys,  Mountains, 
Structural  geology,  Valleys,  Weathering,  Arid 
lands,  Faults  (Geology). 

Identifiers:  'Chile,  'Atacama  Desert,  'Tectonic 
activity. 

Chilean  topography  is  customarily  divided  into  3 
north-south  zones  which  are  the  Andes  Moun- 
tains, the  Longitudinal  Valley  and  the  Coast 
Ranges.  It  has  been  suggested  that  the  zones  coin- 
cide with  tectonic  units  differentiated  by  move- 
ments along  longitudinal  structures,  but  this  has 
been  substantiated  in  only  a  few  areas.  In  the 
southern  Atacama  Desert,  the  simple  topographic 
tripartite  division  disappears.  The  Andes  and 
Coast  Ranges  are  continuous  and  the  Longitudinal 
Valley  is  represented  only  by  a  few  isolated  alluvi- 
al basins.  Topographic  evolution  here  appears  to 
have  been  influenced  more  by  erosion  associated 
with  latitudinal  rivers  than  by  tectonic  activity 
along  longitudinal  structures.  Various  alluvial 
landforms,  pediments  and  drainage  patterns  of  the 
southern  Atacama  Desert  are  examined  and 
described.  Fault  movements  are  most  clearly 
manifested  in  the  alluvial  basins  where  the  smooth 
aggradational  surfaces  provide  landmarks.  Con- 
vincing morphological  evidence  is  scarce  and  lo- 
calized but  present  so  that  conclusions  can  be 
drawn  concerning  the  type  and  age  of  the  tectonic 
movements.  The  weight  of  evidence  indicates  that 
the  region  has  not  been  entirely  stable  during  the 
period  of  landform  evolution  and  that  the  hypothe- 
sis concerning  tectonic  activity  along  longitudinal 
structures  is  substantiated.  (Casey-Arizona) 
W72-06728 


AND 


MEASURING 


INSTRUMENTATION 
TECHNIQUES, 

Geological  Survey,  Fort  Collins,  Colo. 

C.  F.  Nordin,  and  E.  V.  Richardson. 

In:  River  Mechanics,  Volume  1 ;  editor  Hsieh  Wen 

Shen,  Colorado  State  University,  p  14-1  -  14-38 

1971.  15  fig,  2  tab,  59  ref. 

Descriptors:  'Sediment  transport,  'Stream  gages, 
'Water  measurement,  'Sampling,  'Discharge 
measurement,  Water  quality,  Surveys,  Data  col- 
lections, Runoff,  Streamflow,  Tracers,  Dye 
releases,  Instrumentation,  Measurement,  Channel 
morphology. 

Some  of  the  techniques  and  instrumentation  for 
determining  streamflow,  discharge  of  solid  and 
dissolved  material,  water  quality,  and  properties 
of  the  channel  are  reviewed.  Records  of  stream- 
flow  for  rivers  in  Europe  extend  back  to  early  in 
the  19th  century,  and  reliable  records  of  many 
United  States  streams  date  from  about  1888,  when 
the  U.  S.  Geological  Survey  initiated  its  stream- 
gaging  program.  Discharge  cannot  be  measured 
directly,  but  stage  can  be  recorded  continuously  to 
give  a  stage  hydrograph.  If  a  relation  between 
stage  and  discharge,  called  a  rating  curve,  can  be 
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developed,  the  discharge  hydrograph  can  be  deter- 
mined. Sedimenttsampling  programs  usually  are 
designed  to  give  the  concentration  of  both  fine  and 
coarse  fractions  of  the  sediment  load.  Equipment 
and  techniques  for  using  radioactive  tracers  and 
for  fluorescent  tracers  are  discussed.  Many 
methods  have  been  devised  for  determining  the 
time  of  travel  and  dispersion  of  a  contaminant  in  a 
stream.  These  methods  include  analysis  of  hydro- 
graphs,  timing  floats,  tracing  chemical  salts, 
radioactive  tracers,  and  fluorescent  dyes.  Of  these 
methods,  fluorescent  dyes  appear  to  be  the  best. 
Many  streams  are  sampled  periodically  or  moni- 
tored continuously  to  determine  water  quality. 
River  surveys  determine  the  plan,  profile,  and 
cross-sectional  properties  of  streams,  the  charac- 
teristics of  the  flow,  of  bed  and  bank  materials,  of 
transported  sediments,  and  of  water  quality.  (K- 
napp-USGS) 
W72-06761 


SUSPENDED  LOAD, 

Geological  Survey,  Fort  Collins,  Colo. 

C.  F.  Nordin,  and  R.  S.  McQuivey. 

In:  River  Mechanics,  Volume  1 ;  editor  Hsieh  Wen 

Shen,  Colorado  State  University,  p  12-1  -  12-31, 

1971. 13  fig,  23  ref. 

Descriptors:  'Suspended  load,  *Sediment  trans- 
port. Turbulent  flow,  Turbulence,  Suspension, 
Hydraulics,  Equations,  Sampling,  Sediment  load. 

Some  of  the  theoretical  and  practical  aspects  of 
suspended  sediment  transport  are  reviewed  and 
recent  observations  relating  suspended  sediment 
to  turbulent  characteristics  of  the  flow  are 
discussed.  The  theoretical  basis  for  estimating 
suspended  sediment  loads  in  streams  are  the  ener- 
gy approach,  or  Velikanov's  gravitation  theory, 
and  the  diffusion  theory.  For  steady  uniform  flow 
in  a  two-dimensional  channel,  the  diffusion  equa- 
tion can  be  simplified.  The  standard  approach  then 
is  to  integrate  the  suspended  load  equation  by  as- 
suming a  logarithmic  velocity  distribution,  a  mass 
transfer  coefficient  equal  to  the  momentum 
transfer  coefficient,  and  a  concentration  at  one 
point  in  the  flow.  Measurements  of  turbulence  per- 
mit direct  evaluation  of  the  momentum  -nsfer 
coefficients,  and  show  that,  in  general,  the  coeffi- 
cients do  not  go  to  zero  at  the  water  surface,  as 
postulated  in  the  conventional  approach.  (Knapp- 
USGS) 
W72-06762 


SOIL  EROSION  BY  WATER  ON  UPLAND 
AREAS, 

Agricultural  Research  Service,  Lafayette,  Ind. 
L.  D.  Meyer. 

In:  River  Mechanics,  Volume  2;  editor  Hsieh  Wen 
Shen,  Colorado  State  University,  p  27-1-27-25, 
1971.  9  fig,  3  tab,  41  ref. 

Descriptors:  "Soil  erosion,  'Sedimentation,  Ero- 
sion, Mathematical  models,  Degradation  (Slope), 
Erosion  control,  Soil  conservation. 

Eroded  soil  is  our  Nation's  largest  pollutant  of  sur- 
face waters.  A  loss  of  only  0.01  inch  of  soil  over  an 
area  of  one  square  mile  amounts  to  more  than  1000 
tons  or  about  1400  cubic  yards  of  deposited  sedi- 
ment. Rates  a  hundred  times  this  great  or  more 
may  occur  from  long,  bare  slopes  such  as  con- 
struction sites.  The  process  of  soil  erosion  may  be 
simulated  by  a  mathematical  model.  Various  sub- 
processes  such  as  (a)  soil  detachment  by  rainfall, 
(b)  transport  by  rainfall,  (c)  detachment  by  runoff 
and  (d)  transport  by  runoff  are  considered  as 
separate  but  interacting  phases  of  the  process.  The 
dynamics  of  each  subprocess  may  be  evaluated 
from  fundamental  hydraulic,  hydrologic, 
meteorologic,  and  other  physical  relationships, 
and  soil  properties.  Soil  erosion  rates  on  cultivated 
land  currently  are  predicted  by  evaluating  the 
Universal  Soil-Loss  Equation.  This  methodical 
procedure,  based  on  statistical  analyses  of 
thousands  of  plot-years  of  data  from  47  locations 
in  24  states,  estimates  erosion  rates  for  a  wide 


range  of  rainfall,  soil,  slope,  crop,  and  manage- 
ment conditions.  (Knapp-USGS) 
W72-06763 


GREAT    LAKES    REGION    INVENTORY    RE- 
PORT: NATIONAL  SHORELINE  STUDY. 

Corps  of  Engineers,  Chicago,  111.  North  Central 

Div. 

For  primary  bibliographic  entry  see  Field  08A. 

W72-06767 


INTERSTITIAL  WATER  STUDIES  ON  SMALL 
CORE  SAMPLES,  DEEP  SEA  DRILLING  PRO- 
JECT, LEG  7, 

Woods  Hole  Oceanographic  Institution,  Mass. 
For  primary  bibliographic  entry  see  Field  02K . 
W72-06782 


INTERSTITIAL  WATER  STUDIES  ON  SMALL 
CORE  SAMPLES,  DEEP  SEA  DRILLING  PRO- 
JECT, LEG  8, 

Geological    Survey,    Woods    Hole,    Mass.;    and 
Woods  Hole  Oceanographic  Institution,  Mass. 
For  primary  bibliographic  entry  see  Field  02K. 
W72-06783 


MECHANICS  OF  SEDIMENT  SUSPENSION 
DUE  TO  OSCILLATORY  WATER  WAVES, 

Army    Coastal    Engineering    Research    Center, 
Washington,  D.C. 
MM.  Das. 

In:  Sedimentation,  Symposium  to  Honor  Profes- 
sor H.  A.  Einstein,  June  17-19,  1971,  Berkeley. 
Calif;  Hsieh  Wen  Shen,  editor  -  Colorado  State 
University,  p  11-1  -  11-23,  1971.  9  fig,  1  tab,  18ref. 

Descriptors:  'Suspended  load,  'Waves  (Water), 
•Sediment  transport,  Surf,  Currents  (Water), 
Model  studies,  Hydraulic  models.  Diffusion, 
Flumes,  Equipment,  Ripple  marks. 

Turbulent  boundary  layer  flow  simulating  the  bot- 
tom motion  due  to  oscillatory  water  waves  was 
produced  in  a  swing  flume.  The  flume,  freely 
suspended  from  the  ceiling  of  the  laboratory,  can 
be  oscillated  by  a  driving  mechanism.  The  semiam- 
plitude  and  the  period  of  oscillation  and  bottom 
velocity  were  varied  from  0.5  to  1  foot,  2.35  to  5.88 
sees,  and  0.73  to  1.90  ft  per  sec  respectively.  Ex- 
cept very  near  the  bottom,  the  vertical  distribution 
of  mean  particle  concentration  may  be  described 
by  power  type  relationships  with  reasonable  ex- 
perimental scatter.  The  vertical  diffusion  coeffi- 
cient for  the  particles,  computed  from  the  mean 
concentration  and  its  gradient,  appears  to  be 
linearly  related  to  the  distance  above  the  bottom, 
for  the  range  of  the  conditions  tested.  (Knapp- 
USGS) 
W  72-068 12 


MATHEMATICAL  MODELS  FOR  SEDIMENT 
SUSPENSION  FROM  A  MOMENTUM  DIFFU- 
SION VIEWPOINT, 

Agricultural    Research    Service,    Oxford,    Miss. 
Sedimentation  Lab. 
J.C.Willis. 

In:  Sedimentation,  Symposium  to  Honor  Profes- 
sor H.  A.  Einstein,  June  17-19,  1971,  Berkeley, 
Calif;  Hsieh  Wen  Shen,  editor  -  Colorado  State 
University,  p  9-1  -9-22,  1971. 4  fig.  2  tab,  10  ref. 

Descriptors:  'Suspended  load,  'Mathematical 
models.  'Sediment  transport.  Diffusion,  Model 
studies.  Shear  stress.  Velocity,  Turbulence. 

The  diffusion  of  fluid  momentum  is  more  nearly 
analogous  to  the  diffusion  of  sediment  momentum 
than  to  the  diffusion  of  sediment  mass.  Analyses 
of  the  vertical  diffusion  processes  in  a  flow  give 
models  for  the  distribution  of  sediment  momentum 
that  have  the  same  mathematical  forms  as  models 
for  the  sediment  mass  or  concentration  distribu- 
tion. These  models  predict  essentially  the  same 
sediment  momentum  profiles  within  the  body  of 


the  flow.  The  distribution  forms  are  verified  bye 
perimental  data.  The  integral  over  the  flow  dep 
gives  a  consistent  estimate  of  the  mean  dischar 
concentration  of  sediment.  The  lower  limit  of  i 
tegration  of  this  model  depends  only  on  t 
parameters  of  the  model.  (Knapp-USGS) 
W72-06813 


BOUNDARY-LAYER  FLOW  STRUCTURE  t 
FECTS  ON  DETACHMENT  OF  NONCOHESP 
PARTICLES, 

Agricultural  Research  Service,  Manhattan.  Kai 

Div.  of  Soil  Erosion. 

L  Lyles,  and  N.P.Woodruff. 

In:  Sedimentation,  Symposium  to  Honor  Profi 

sor  H.  A.  Einstein.  June  17-19,  1971,  Berkelt 

Calif;  Hsieh  Wen  Shen,  editor  -  Colorado  Su 

University,  p  2-1  -2-16,  1971.  6  fig,  4  tab,  22  ref. 

Descriptors:  'Erosion,  'Sediment  transport,  *T 
bulent    flow,     'Boundary    layers,     'Turbulent 
Suspended  load.  Bed  load,  Hydraulics,  Roughn* 
(Hydraulic),  Scour. 
Identifiers:  'Boundary  layer  turbulence. 

In  water,  particles  cannot  be  lifted  from  the  t 
without  turbulent  fluctuations  adjacent  to  a 
directed  toward  the  bed.  Mean  velocity  cannot 
used  to  characterize  critical  conditions  for  parti 
movement  unless  surfaces  are  similar.  Turbulei 
intensity  is  influenced  by  size,  shape,  and  arran 
ment  of  elements  causing  roughness  in  neul 
flows.  Vibratory  motion  of  particles  occurs  befi 
translation.  Average  particle-frequency  vibrat 
is  related  to  the  frequency  band  containing 
maximum  turbulent  energy.  Experimentally  del 
mined  threshold-friction  velocities  for  a  given  p 
tide-size  range  were  approximately  equal 
gardless  of  turbulence  intensity.  (Knapp-USGSl 
W72-06814 


THE  SPEEDS  OF  SAND  GRAINS  IN  LAMIN 
FLOW  OVER  A  SMOOTH  BED, 

Agricultural    Research    Service,    Oxford.    M 

Sedimentation  Lab. 

D.  A.  Parsons. 

In:  Sedimentation,  Symposium  to  Honor  Prof 

sor  H.  A.  Einstein,  June  17-19,  1971,  Berkel 

Calif;  Hsieh  Wen  Shen,  editor  -  Colorado  Si 

University,  p  1-1  -  1-25,  1971.  9  fig.  5  tab,  9  ref. 

Descriptors:  'Bed  load,  'Sediment  transpi 
'Laminar  flow.  Turbulent  flow.  Scour,  Model  < 
dies.  Hydraulic  models.  Suspended  load.  Parti 
size,  Shear  drag.  Shear  stress. 

Rales  of  travel  of  several  sizes  of  sand  grains  ; 
glass  beads  in  laminar  sheet  flow  were  measurei 
differing  discharges  and  slopes  over  a  smooth  b 
Rolling  and  sliding  particles  in  contact  with  the  I 
travelled  half  as  fast  as  the  velocity  of  the  wate 
unobstructed  flow  at  a  distance  from  the  bed  eq 
to  the  radius  of  a  sphere  of  equal  volume.  At  h 
values  of  fluid  shear  at  the  bed  the  particles  mo 
at  greater  speeds,  suggesting  that  they  ■ 
suspended  in  the  moving  fluid.  Fluid  shear  stres 
at  the  bed  that  are  critical  for  minimum  suspens 
and  transport  were  derived  and  compared  v 
published  values  of  critical  shear  stresses 
movement  of  bed  materials.  (Knapp-USGS) 
W72-06815 

A  CORING  DEVICE  FOR  UNCONSOLIDAT 
LAKE  SEDIMENTS, 

Federal  Water  Pollution  Control  Administrati 

Athens,  Ga.  Southeast  Water  Lab. 

For  primary  bibliographic  entry  see  Field  07B. 

W72-0683I 


CHANNEL  MOVEMENT  OF  MEANDERING 
DIANA  STREAMS, 

Geological  Survey,  Washington,  DC 

For  primary  bibliographic  entry  see  Field  02E. 

W72-06913 
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STABLE    BED    PROFILES    IN    CONTINUOUS 
BENDS, 

California   Univ.,  Berkeley.   Dept.  of  Civil   En- 
gineering. 
M.El-Khudairy. 

Hydraulic  Engineering  Laboratory  Technical  Re- 
port HEL-6-31 ,  October  1970.  103  p,  51  fig,  9  tab 
13  ref.  OWRR  A-023-CAL  (3).  Contract  DACW05- 
71-C-0024. 

Descriptors:    'Channel    morphology,    *Sediment 
transport,  "Alluvial  channels,  'Meanders,  Sedi- 
ment    load,      Bed      load,      Channel      erosion, 
Geomorphology. 
Identifiers:  Channel  stability. 

The  changes  in  bed  profile  induced  by  secondary 
flow  at  channel  bends  were  investigated  both 
theoretically  and  experimentally.  Open  channel 
flow  at  bends  is  complicated  by  the  existence  of 
secondary  flows.  With  movable  beds,  change  in 
the  bed  shape  follows  change  in  the  secondary 
flow.  Therefore,  when  investigating  the  bed  load 
movement  and  the  bed  profile  in  curved  open 
channels,  it  is  necessary  to  determine  the  velocity 
distribution  in  the  channel.  The  distribution  of  the 
average  longitudinal  velocity  components  over  the 
width  of  the  continuous  channel  bend  follows  a 
linear  relationship.  Only  one  secondary  current 
was  observed  across  the  whole  width  of  the  chan- 
nel for  each  experiment  conducted.  (Knapp- 
USGS)  vv 

W72-06916 


GUIDEBOOK  FOR  THE  36TH  ANNUAL  FIELD 
CONFERENCE  OF  PENNSYLVANIA  GEOLO- 
GISTS. 

Proceedings  of  36th  Annual  Field  Conference  of 
Pennsylvania  Geologists,  October  8-9,  1971, 
Wilkes-Barre;  distributed  by  Pennsylvania  Depart- 
ment of  Environmental  Resources,  Harrisburg, 
Bureau  of  Topographic  and  Geologic  Survey 
1971.  103  p. 

Descriptors:  "Sedimentation,  'Sandstones, 
•Water  pollution  sources,  *Coal  mine  wastes! 
♦Pennsylvania,  Sedimentary  structures,  Lithifica- 
tion,  Geology,  Coal  mines,  Runoff,  Seepage, 
Ecology,  Environmental  effects,  Mine  acids. 
Identifiers:  "Susquehanna  County  (Penn), 
'Wyoming-Lackawanna  Valley  (Penn). 

This  Guidebook  for  the  36th  Annual  Field  Con- 
ference of  Pennsylvania  Geologists  held  October 
8-9,  1971  includes  two  reports:  'Upper  Devonian 
sedimentation  in  Susquehanna  County,'  by 
Stephen  A.  Krajewski,  and  Eugene  G.  Williams, 
Pennsylvania  State  University;  and  'Hydrology, 
glacial  geology  and  environmental  geology  of  the 
Wyoming-Lackawanna  County,'  by  Jerrald  R. 
Hollowell,  U.  S.  Geological  Survey.  The  first  re- 
port describes  the  origin,  occurrence,  and  proper- 
ies  of  Pennsylvania  flagstone  in  Susquehanna 
bounty,  Pennsylvania.  The  second  report  presents 
mvironmental  problems  resulting  from  the 
emoval  of  coal  from  the  Wyoming-Lackawanna 
/alley  in  Pennsylvania.  (See  W72-06927  and  W72- 
16928)  (Woodard-USGS) 
V72-06926 


IPPER  DEVONIAN  SEDIMENTATION  IN 
SUSQUEHANNA  COUNTY  AND  ITS  APPLICA- 
IONS  IN  THE  PREDICTION  AND  MINING  OF 
LAGSTONE, 

'ennsylvania  State  Univ.,  University  Park. 

■  A.  Krajewski,  and  E.  G.  Williams. 

n:  Proceedings  of  36th  Annual  Field  Conference 

(Pennsylvania  Geologists,  October  8-9,   1971 

Yilkes  Barre.p  1-76,  1971.  35  fig,  12  tab. 

'escriptors:  'Sedimentology,  'Sediment  trans- 
it, 'Geology,  'Sandstones,  'Pennsylvania, 
•eposition  (Sediments),  Lithification,  Sedimenta- 
1  structures,  Alluvium,  Sedimentation,  Quarries 
lining. 

ientifiers:  'Flagstone,  'Susquehanna  County 
'enn).  ' 


The  origin,  occurrence,  and  properties  of  Pennsyl- 
vania flagstone  in  Susquehanna  County,  Pennsyl- 
vania, are  presented.  Considerable  variability  in 
the  composition,  texture,  and  color  of  the  flag- 
stone was  observed  in  many  of  the  producing 
quarries.  All  were  found  to  be  dense,  compact 
sandstones  in  deposits  between  one  and  twenty 
feet  thick  which  split  (part)  along  well  defined 
planes  of  weaker  cohesion  that  were  parallel  to  the 
original  bedding;  therefore,  the  flagstones  can  be 
mined  in  large  slabs  or  sheets  which  have  a  very 
smooth  upper  and  lower  parting  surface.  Planar 
bedding  and  parting  lineations  were  produced  by 
water  currents  under  high  regime  flow.  The  water 
flowed  over  the  sediments  very  rapidly  in  essen- 
tially a  straight  line  so  that  it  experienced  very  lit- 
tle, if  any,  turbulence.  These  flow  conditions  can 
only  be  produced  under  certain  hydraulic  condi- 
tions within  specific  environments.  If  these  flow 
conditions  are  operated  to  a  lesser  degree,  or  if 
they  are  exceeded,  the  sediments  will  not  be 
deposited  in  planar  beds  but  in  cross-beds  that 
form  as  various  types  of  ripples.  (See  also  W72- 
06926)  (Woodard-USGS) 
W72-06927 


HYDROLOGY,  GLACIAL  GEOLOGY  AND  EN- 
VIRONMENTAL GEOLOGY  OF  THE  WYOM- 
ING-LACKAWANNA VALLEY, 

Geological  Survey,  Harrisburg,  Pa. 

For  primary  bibliographic  entry  see  Field  05B 

W72-06928 


VELOCITY-GRADIENT  PATHS  IN  COAGULA- 
TION, 

Montgomery   (James   M.)   Consulting   Engineers, 

Inc.,  Pasadena,  Calif. 

For  primary  bibliographic  entry  see  Field  05F 

W72-06973 


BOTTOM     SEDIMENTS     OF     LAKE     CHAM- 
PLAIN:  1965-1971, 

Vermont  Univ.,  Burlington.  Dept.  of  Geology 

AllenS.  Hunt. 

Completion  report,  December  1971.  127  p,  2  fig,  1 

tab,  14  ref,  7  append,  4  map  folios.  OWRR  Project 

A-003-VT(3). 

Descriptors:  'Bottom  sediments,  Lake  beds,  'Par- 
ticle size,  Sediment  distribution,  Sediments, 
Deposition  (Sediments),  'Lake  soils,  Distribution 
patterns,  Manganese,  Sands,  Silts,  Clays,  Gravels, 
Vermont,  Lakes. 
Identifiers:  'Lake  Champlain  (Vt). 

A  reconnaissance  study  of  the  composition  and 
distribution  of  sediments  in  Lake  Champlain  has 
provided  information  which  should  be  useful  in 
maintaining  the  quality  of  the  lake's  waters.  Five 
basic  sediment  types  have  been  recognized: 
gravels,  sands,  muds,  iron  manganese  deposits, 
and  lake  clays.  The  distribution  of  sands,  gravels, 
and  muds  can  be  explained  by  wave  action.  Grain 
size  data  indicate  that,  except  in  the  smaller  bays, 
mean  grain  size  and  sorting  are  controlled  primari- 
ly by  water  depth.  Sediment  source  also  has  a 
major  effect  on  the  grain  size  properties  of  near 
shore  sediments.  The  nodules  are  of  chemical 
origin  and  the  clays  ancient  marine  and/or  pre- 
marine  lake  clays  that  have  been  exposed  through 
erosion  by  deep  water  currents.  The  composition 
of  recent  sediments  resting  above  these  ancient 
deposits  suggests  conditions  of  increasing  natural 
eutrophication  succeeded  by  cultural  pollution. 
W72-06975 


TURBIDITY  MEASUREMENT, 

Colorado    State    Univ.,    Fort    Collins.    Dept.    of 
Fishery  and  Wildlife  Biology. 
R.  M.  Duchrow,  and  W.  H.  Everhart. 
Transactions  of  the  American  Fisheries  Society, 
Vol  100,  No  4,  p  682-690,  October  1971    4  fie    5 
tab,  1 1  ref. 

Descriptors:    'Sediment   transport,    'Suspension, 
•Turbidity,    'Aquatic    environment,    'Colorado, 


Colloids,        Physical        properties,        Analytical 
techniques,  Sampling,  Measurement,  Evaluation, 
Reservoirs,  Fish  physiology.  Sediments,  Streams, 
Watersheds  (Basins). 
Identifiers:  'Blue  Mesa  Reservoir  (Colo.). 

Water  samples  from  four  study  streams  in 
Colorado  were  collected  between  May  and  Sep- 
tember, 1969  for  analyses  of  the  contribution  of 
settleable  solids  to  the  total  turbidity  of  water. 
Samples  were  collected  at  three-week  intervals  on 
Soap  Creek  and  three  of  its  tributaries.  Turbidity 
of  water  is  a  questionable  parameter  for  establish- 
ing water  quality  standards  because  too  many  fac- 
tors must  remain  constant  before  a  Jackson  Tur- 
bidity Unit  can  be  converted  to  a  corresponding 
suspended  sediment  concentration.  The  main  con- 
cern with  regard  to  the  protection  of  aquatic  fauna 
from  lethal  sediment  concentrations  is  the  amount 
of  solids  in  suspension  that  can  potentially  settle 
out  as  flow  decreases,  that  is  settleable  solids.  The 
type  of  solid  in  suspension  varies  the  effect  on 
aquatic  fauna.  Specific  water-quality  standards  for 
settleable  solids  must  be  established  for  each 
specific  situation.  Sediment  type  and  aquatic 
fauna  will  probably  be  different  at  each  site.  Stan- 
dard techniques  for  measuring  settleable  solids 
using  Imhoff  settling  cones  should  be  used  to 
check  and  enforce  these  standards,  once  they  have 
been  set.  (Woodard-USGS) 
W72-07000 


ENGINEERING  PROPERTIES  OF  SUBMARINE 
CALCAREOUS  SOILS  FROM  THE  PACIFIC, 

San  Diego  State  Coll.,  Calif.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  02L 
W72-07001 


COMPUTATION       OF       FLUVIAL-SEDIMENT 
DISCHARGE, 

Geological  Survey,  Washington,  DC. 
G.  Porterfield. 

Available  from  GPO,  Washington,  D.C.  20402 
Price-$0.75  Stock  No.  2401-2061.  Geological  Sur- 
vey Techniques  of  Water-Resources  Investiga- 
tions, Book  3,  Chapter  C3,  1972.  66  p,  45  fie  4  tab 
61  ref. 

Descriptors:  'Sediment  transport,  'Rivers,  'Sedi- 
ment discharge,  'Sediment  yield,  Mathematical 
studies,  Analytical  techniques,  Particle  size, 
Hydrologic  data,  Sediment  load,  Streamflow, 
Flow  rates,  Data  collections,  Data  processing. 
Identifiers:  'Fluvial-sediment  discharge,  Compu- 
tation methods. 

This  report  is  one  of  a  series  concerning  the  con- 
cepts, measurement,  laboratory  procedures,  and 
computation  of  fluvial-sediment  discharge. 
Procedures  and  forms  used  to  compile  and  evalu- 
ate particle-size  and  concentration  data,  to  com- 
pute fluvial-sediment  discharge,  and  to  prepare 
sediment  records  for  publication  are  described 
(Woodard-USGS) 
W72-07002 


SEISMIC  REFRACTION  SURVEY  OF 
PLEISTOCENE  DRAINAGE  CHANNELS  IN 
THE  LOWER  GREAT  MIAMI  RIVER  VALLEY, 
OHIO, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  02F. 

W72-07007 


FRICTION  FACTORS  IN  SOLID  MATERIAL 
LADEN  SYSTEMS, 

Middle   East  Technical   Univ.   Ankara   (Turkey) 
Dept.  of  Civil  Engineering. 
E.  R.  Acaroglu. 

Journal  of  the  Hydraulic  Division  American 
Society  of  Civil  Engineers  vol  98,  HY4,  Paper 
8854,  p  681-699,  April  1972.  5  fig,  3  tab,  21  ref,  ap- 
pend. 
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Field  02-WATER  CYCLE 

Group  2J— Erosion  and  Sedimentation 

Descriptors:  *Darcy-Weisbach  equation,  'Sedi- 
ment transport,  *Bed  load,  'Suspended  load, 
♦Hydraulic  models,  Channel  morphology,  Dimen- 
sional analysis,  Hydraulics,  Alluvial  channels, 
Pipe  flow,  Turbulence,  Discharge  coefficient. 

The  value  of  the  Darcy-Weisbach  friction  factor  is 
necessary  for  calculating  energy  losses  in  trans- 
porting solid  materials.  The  Darcy-Weisbach  fric- 
tion factor  is  divided  into  two  parts.  One  is  related 
to  the  grain  roughness  and  the  other  is  related  to 
the  form  drag  of  the  bed  configuration  or  modes  of 
transport.  The  form-drag  factor  is  expressed  as  a 
function  of  particle  size  and  shape.  Dimensional 
analysis  is  used  to  describe  the  variables  involved 
in  the  resistance  phenomenon  both  in  free  surface 
and  pressurized  flows.  The  wide  scatter  of  the  data 
points  reflects  the  need  for  better  experimental 
techniques  and  a  better  understanding  of  transport 
modes  and  bed  forms.  (Knapp-USGS) 
W72-07010 

RIVER  BED  DEGRADATION  AFTER  CLOSURE 
OF  DAMS, 

Alexandria  Univ.  (Egypt).  Faculty  of  Engineering. 

H.Y.Hammad. 

Journal    of    the    Hydraulics    Division,    American 

Society  of  Civil  Engineers,  Vol.  98,  No.  HY4, 

Paper  8814,  p  591-607,  April  1972,  5  fig,  5  tab,  25 

ref,  append. 

Descriptors:    'Scour,    'Dams,    'Stream   erosion, 
♦Degradation   (Stream),   Sedimentation,   Outlets, 
Reservoirs,  Spillways,  Tailwater,  Weirs. 
Identifiers:  Aswan  Dam  (Egypt). 

The  release  of  clear  water  from  dams  built  across 
rivers  running  in  alluvial  sediments  will  cause  bed 
degradation  in  the  downstream  channel.  If  this 
degradation  went  unchecked,  it  would  be  a  threat 
to  the  existing  structures  on  the  river,  and  might 
cause  serious  drainage  problems  in  the  cultivated 
areas  on  both  sides  of  the  river.  A  theory  is 
presented  to  predict  the  ultimate  conditions  of  bed 
armoring  without  sensible  change  in  slope.  The 
changes  in  bed  roughness  and  in  the  regime  of  flow 
are  both  taken  into  consideration.  The  ultimate 
conditions  of  stable  bed  are  obtained.  The  theory 
is  then  applied  to  the  actual  conditions  of  bed 
degradation  of  the  Nile  River  after  the  closure  of 
the  Aswan  High  Dam  in  1964.  The  general 
degradation  in  this  particular  case  is  not  excessive, 
and  does  not  need  large  scale  protective  measures 
or  step-down  weirs,  to  meet  the  probable  change 
in  the  slope  of  river  bed.  However,  the  existing 
barrages  on  the  Nile  may  need  protection  against 
any  probable  local  or  general  scour.  (Knapp- 
USGS) 
W72-07020 


APPRAISAL  OF  STREAM  SEDIMENTATION  IN 
THE  SUSQUEHANNA  RIVER  BASIN, 

Geological  Survey,  Washington,  D.C. 

K.  F.  Williams,  and  L.  A.  Reed. 

Available  from  GPO,  Washington,  DC  20402-Pnce 

25    cents    (paper   cover)    Stock    No    2401-1228. 

Geological  Survey  Water-Supply   Paper   1532-F, 

1972.  24  p,  8  fig,  5  tab,  30  ref. 

Descriptors:  'Sediment  transport,  'River  basins, 
'Pennsylvania,  'Sediment  yield,  'Hydrologic 
data,  Land  use,  Environmental  effects.  Bed  loads, 
Particle  size,  Suspended  load,  Hydrographs,  New 
York,  Chesapeake  Bay. 
Identifiers:  'Susquehanna  River  basin. 

The  Susquehanna  River  transports  about  3.0  mil- 
lion tons  of  sediment  annually  (110  tons  per  square 
mile).  Only  about  1.8  million  tons  of  sediment  en- 
ters the  head  of  Chesapeake  Bay  annually  because 
some  sediment  is  trapped  behind  the  power  dams 
on  the  lower  Susquehanna.  Measured  annual  sedi- 
ment yields  from  subbasins  in  Susquehanna  range 
from  40  to  440  tons  per  square  mile.  The  highest 
yields  are  from  parts  of  the  glaciated  section  of  the 
basin,  in  the  anthracite  coal  region,  and  the  Pied- 
mont province.  The  lowest  yields  are  from  parts  of 


the  glaciated  section  of  the  basin  and  the  Ap- 
palachian high  plateau.  There  has  been  a 
downward  trend  of  sediment  discharge  in  recent 
years.  In  the  future,  the  high  sediment  yields  as- 
sociated with  urbanization  may  offset  this 
downward  trend.  (Woodard-USGS) 
W72-07024 


CAUSES  OF  SPHEROIDAL  WEATHERING, 

Canberra   Coll.   of   Advanced   Education,   (Aus- 
tralia). 
CD.  Oilier. 

Earth-Science  Reviews,  Vol.  7,  No.  3,  p  127-141, 
August  1971. 6  fig,  32  ref. 

Descriptors:  'Weathering,  'Geomorphology, 
•Microenvironment,  'Cracking,  'Erosion,  Arid 
lands,  Temperature,  Abrasion,  Structural  geology. 
Geologic  formations,  Water  circulation. 

Compared  to  igneous  and  sedimentary  structures, 
weathering  structures  have  received  very  little  at- 
tention. Our  present  knowledge  is  relatively  primi- 
tive, comparable  to  our  knowledge  of  sedimentary 
structures  30  years  ago.  If  weathered  boulders  are 
found  to  consist  of  a  crestone  surrounded  by  a 
number  of  roughly  concentric  sheets  or  layers, 
they  have  undergone  spheroidal  weathering.  This 
type  of  weathering  is  due  to  a  process  or  processes 
acting  all  around  a  boulder,  affecting  the  bottom  as 
well  as  the  top.  Spheroidal  weathering  is  com- 
monest in  uniform,  hard  rocks  which  are  well 
jointed,  especially  granite  dolerite  and  basalt.  The 
concentric  shells  are  usually  a  mm  or  cm  thick  and 
more  or  less  uniform  in  thickness  in  any  locality.  A 
number  of  hypotheses  are  advanced  to  explain  this 
phenomenon  including  various  forms  of  expan- 
sion, unloading,  constant  volume  alteration, 
Liesegang  phenomena,  micro-cracks  and  various 
minor  mechanisms.  (Casey-Arizona) 
W72-07039 


BENTHIC  FAUNA  AND  SEDIMENTS  IN  THE 
NEWLY  CREATED  LAKE  KARIBA  (CENTRAL 
AFRICA), 

Nuffield  Lake  Kariba  Research  Station  (Rhode- 
sia), and  Newcastle-upon-Tyne  Univ.  (England). 
Dept.  of  Zoology. 

For  primary  bibliographic  entry  see  Field  02H . 
W  72-07065 


OPAQUE  MINERALS  FROM  THE  SHELF  SEDI- 
MENTS OFF  MANGALORE,  WESTERN 
COAST,  INDIA, 

Geological  Survey  of  India,  Calcutta. 

T.K.Mallik. 

Marine  Geology,  Vol  12,  No  3,  p  207-222,  March 

1972.  3  fig,  1  plate,  2  tab,  19  ref. 

Descriptors:    'Mineralogy,    'Bottom    sediments, 
♦Iron    compounds,    'Provenance,    'Distribution 
patterns.  Sands,  Currents  (Water),  Sedimentation, 
Sediment  transport,  Sampling,  Sedimentology. 
Identifiers:  'India,  'Mangalore  (India). 

Magnetite,  ilmenite,  hematite,  cryptocrystalline 
hydroxides  of  iron  (including  goethite- 
lepidocrocite),  rutile,  and  pyrite  occur  in  the  Man- 
galore  shelf,  (India)  sediments.  The  distribution 
patterns  of  magnetite,  ilmenite,  hematite,  and 
goethite-lepidocrocite  are  basically  similar,  and 
the  minerals  are  derived  from  the  catchment  areas 
of  the  Netravati  and  Gurpur  rivers  and  concen- 
trated in  the  near-coastal  environments  at  the 
mouths  of  these  two  rivers  due  to  their  high  densi- 
ties. Authigenic  pyrite  characterized  by  fram- 
boidal  texture  shows  an  entirely  different  distribu- 
tion pattern,  as  the  mineral  is  absent  or  present  in 
very  minor  amounts  in  the  near-coastal  sandy  and 
sandy  clay  zone.  Formation  of  pyrite  seems  to  be 
favored  in  the  region  6-7  km  away  from  the  coast 
beyond  20  m  in  the  dark  grey  clay  zone.  On  the 
basis  of  the  distribution  patterns  of  the  opaque 
minerals,  the  offshore  region  of  the  Mangalore 
coast  can  be  divided  into  4  zones:  (1)  the 
Netravati-Gurpur  near-coastal  zone  with  abundant 


magnetite,  ilmenite  and  hematite;  (2)  the  offshon 
zone  beyond  20  m  characterized  by  authigeni 
pyrite;  (3)  the  intermediate  zone  representing 
combination  of  the  two  and  (4)  the  northern  zon 
characterized  by  magnetite-hematite  representin 
a  different  source.  The  study  of  opaque  mineral 
alone  from  the  offshore  areas  can  be  used  as  a  reli 
able  guide  to  the  provenance  of  sediments  and  th 
environment  of  deposition.  (Knapp-USGS) 
W72-07228 


SUSPENDED    MATTER    IN    THE    CARIBBEA1 

SEA:  A  GRAVIMETRIC  ANALYSIS, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  c 

Oceanography. 

N.  J.  Bassin.J.  E.  Harris,  and  AH.  Bouma. 

Marine  Geology,  Vol.  12,  No.  3,  p  M1-M5,  Marc 

1972,  2  fig.  16  ref.  ONR  Grant  N  00014-68A-030I 

0002  NSF  Grant  GA-1296. 

Descriptors:     'Suspended     load,     'Sea     wate 
•Sampling,  Gravimetric  analysis,  Water  analysi 
Turbidity,  Suspension. 
Identifiers.  'Caribbean  Sea. 

Total  suspended  matter  in  the  water  column  of  tl 
Caribbean  was  del...  i!  1  quantitatively  t 
means  of  filtration  thro  j^'  .T.cmbrane  filters  Pn. 
values  obtained  by  centruuging  methods  are  Ic 
low,  and  the  existence  of  a  nepheloid  layer  canm 
be  gravimetrically  demonstrated  in  the  Caribbea 
(Knapp-USGS) 
W72-07229 


ON  THE  EQUILIBRIUM  OF  COEXISTIN 
SEDIMENTARY  CARBONATES, 

Hahn-Neitner-Institut  fuer  Kernforschung,  Berl 
(West  Germany).  Nuclear  Chemistry  Div. 
P.  Bratter,  P.  Moller,  and  U.  Rosick. 
Earth  and  Planetary  Science  Letters,  Vol  14,  No 
p  50-54,  February  1972.  3  fig.  I  tab,  15  ref. 

Descriptors:  'Carbonate  rocks,  'Diagenes 
•Leaching,  'Equilibrium,  Carbonates,  Calcil 
Dolomite,  Sediments,  Sedimentology,  Wat 
chemistry.  Mineralogy,  Aqueous  solutior 
Lithification. 

The  chemical  composition  of  surface  layers 
calcite  and  an  overgrowth  on  dolomite  (whi 
proved  to  be  calcite)  were  determined  in  solutio 
of  varying  amounts  of  Mg.  An  apparent  equilib 
urn  exists  between  surface  layers  of  the  c; 
bonates  and  solutions.  Self  diffusion  of  Ca  and  ! 
diffusion  coefficients  in  calcite  were  determined 
order  to  study  the  ion  mobility  in  the  lattice.  The 
values  suggest  that  cation  replacement  does  r 
change  the  chemical  composition  of  calcite  to 
appreciable  extent.  Thus,  if  recrystallization  is  : 
sent,  equilibrium  between  solid  and  solution  is  i 
proached  only  at  the  surface  layers  or  in  the  ov 
growth.  The  bulk  of  solid  might  remain  unchang 
even  on  a  geological  time  scale.  (Knapp-USGS) 
W72-07232 


2K.  Chemical  Processes 

DETECTION  AND  IDENTIFICATION  < 
MOLECULAR  WATER  POLLUTANTS  I 
LASER  RAMAN  SPECTROSCOPY, 

Kentucky  Water  Resources  Inst.,  Lexington. 
For  primary  bibliographic  entry  see  Field  05A. 
W72-0661 1 

REDUCTION    OF    SULFATE   TO    SULFIDE 
WATERLOGGED  SOIL. 

Louisiana   State   Univ.,   Baton   Rouge    Uepi 

Agronomy. 

For  primary  bibliographic  entry  see  Field  05B 

W72-06678 
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WATER  CYCLE— Field  02 
Chemical  Processes — Group  2K 


IN      ECOSYSTEM        W72-06782 


MINERAL      EQUILIBRIA 
JEOCHEMISTRY, 

)artmouth  Coll.,  Hanover,  N.H.  Dept.  of  Earth 

Bonces. 

4oye  M.  Johnson. 

•cology.  52(3):  529-531. 1971. 

dentifiers:  Ecosystem,  Equilibria,  Geochemistry, 

Mineral,  Runoff. 

n  terrestrial  ecosystems  the  composition  of  ru- 
loff  water  may  not  reflect  chemical  equilibrium 
onditions,  but  rather  chemical  flux  conditions 
hrough  an  open  system.  The  irreversible  flow  of 
■hemicals  through  the  boundaries  of  an 
icosystem,  as  exemplified  by  chemical  weather- 
ng,  may  assume  a  time-invariant  mode  (steady- 
tate)  which  resembles  a  state  of  equilibrium  in  a 
losed  system. -Copyright  1971,  Biological  Ab- 
tracts,  Inc. 
V72-06749 


NTERFEROMETRIC    STUDY    OF   FREEZING 
)F  SEA  WATER, 

Northwestern    Univ.,    Evanston,    111.    Dept.    of 

Mechanical  Engineering. 

;or  primary  bibliographic  entry  see  Field  02C. 

V72-06760 


haps  of  the  watersheds  of  the  santa 
margarita  and  san  luis  rey  rivers, 
mverside  and  san  diego  counties, 
:alifornia  showing  ground-water 
juality  data,  1971, 

jeological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-06770 


HEAVY  METALS  ANALYSES  OF  BOTTOM 
SEDIMENT  IN  THE  POTOMAC  RIVER  ESTUA- 
RY, 

Environmental    Protection    Agency,    Annapolis, 

Md.  Field  Office. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-06772 


COMPUTER     PROGRAMS    IN     USE    IN    THE 
WATER  QUALITY  DIVISION,  VOL.  3, 

Department   of   the   Environment,   Ottawa   (On- 
tario). Inland  Waters  Branch. 
For  primary  bibliographic  entry  see  Field  07C. 
W72-06780 


INTERSTITIAL  WATER  STUDIES  ON  SMALL 
CORE  SAMPLES,  DEEP  SEA  DRILLING  PRO- 
JECT, LEG  7, 

Woods  Hole  Oceanographic  Institution,  Mass. 
F.  L.  Sayles,  and  F.  T.  Manheim. 
In:  Initial  Reports  of  the  Deep  Sea  Drilling  Pro- 
ject, Vol  7,  Part  2,  National  Science  Foundation,  p 
871-881,  1971:  U.S.  Government  Printing  Office, 
Washington,  D.C.  1  fig,  2  tab,  5  ref. 

Descriptors:     'Water    analysis,     *Core    drilling, 
•Cores,   'Pacific   Ocean,   'Sediments,   Chemical 
analysis,  Data  collections,  Oceanography,  Ions. 
Identifiers:  'Interstitial  water,  Deep-sea  drilling. 

Major  and  minor  dissolved  constituents  of  the  in- 
terstitial waters  sampled  in  the  Pacific  Ocean  by 
the  Woods  Hole  Oceanographic  Institution  during 
Leg  7  are  presented.  The  compositional  changes  in 
most  constituents  are  relatively  small  but  signifi- 
cant. Potassium  characteristically  is  enriched  in 
shallow  samples  (to  0.45  gm/kg)  and  is  depleted  to 
seawater  concentrations  or  less  at  greater  depths. 
Magnesium  is  commonly  depleted  to  concentra- 
tions of  1 .00  to  1 .10  gm/kg.  Sulphate  is  depleted  to 
a  variable  degree  at  3  sites  (2.00  to  2.50  gm/kg)  and 
to  a  lesser  extent  at  other  sites.  The  sediments 
cored  are  predominantly  deep  sea  biogenic  oozes 
and  chalks;  only  rarely  were  significant  quantities 
of  pelagic  clays  and  volcanic  detritus  encountered. 
The  biogenic  sections  include  both  siliceous  and 
calcareous  deposits.  (See  also  W72-06783) 
(Woodard-USGS) 


INTERSTITIAL  WATER  STUDIES  ON  SMALL 
CORE  SAMPLES,  DEEP  SEA  DRILLING  PRO- 
JECT, LEG  8, 

Geological  Survey,  Woods  Hole,  Mass.;  and 
Woods  Hole  Oceanographic  Institution,  Mass. 
F.T.  Manheim,  and  F.  L.  Sayles. 
In:  Initial  Reports  of  the  Deep  Sea  Drilling  Pro- 
ject, Vol  8,  National  Science  Foundation,  p  857- 
869,  1971:  U.S.  Government  Printing  Office, 
Washington,  D.C.  3  fig,  4  tab,  19  ref. 

Descriptors:     'Water    analysis,     'Core    drilling, 
'Cores,   'Pacific   Ocean,    'Sediments,   Chemical 
analysis,  Data  collections,  Ions,  Oceanography. 
Identifiers:  'Interstitial  water.  Deep-sea  drilling. 

Leg  8  sites  for  the  Pacific  Ocean  interstitial  water 
studies  (Woods  Hole  Oceanographic  Institute)  are 
dominated  by  siliceous-calcareous  biogenic  oozes 
having  depositional  rates  of  0.1  to  1.5  cm/1000 
years.  Conservative  constituents  of  pore  fluids 
showed  insignificant  or  marginally  significant 
changes  with  depth  and  location.  However,  in  2 
sites,  calcium,  magnesium  and  strontium  showed 
major  shifts  in  concentration  with  depth.  These 
changes  appear  to  be  related  to  recrystallization 
phenomena  in  skeletal  debris  of  nannoplankton 
and  to  the  relative  accumulation  rate  of  the  sedi- 
ments. The  chemical  anomalies  increase  relatively 
smoothly  with  depth,  demonstrating  the  effective- 
ness of  vertical  diffusional  communication  and  ap- 
parent lack  of  bulk  fluid  movement.  The  chemical 
analyses  of  major  constituents  in  the  pore  fluids 
are  listed  with  bulk  water  and  pH  data,  as  supplied 
from  the  preliminary  shipboard  logs.  Minor  con- 
stituents are  also  tabulated.  The  major  cations 
generally  demonstrated  satisfactory  precision. 
However,  occasionally,  large  discrepancies  were 
apparent  in  the  case,  of  the  alkalinities  and  bicar- 
bonate values  calculated  from  them.  (See  also 
W72-06782)  (Woodard-USGS) 
W72-06783 


DISCRIMINATION  OF  STRONTIUM-90  IN 
RELATION  TO  CALCIUM  IN  FRESH-WATER 
PLANTS, 

L.  I.  Piskunov,  and  S.  I.  Treiger. 
Radiobiologiya.  10  (5):  788-790.  1970.  Illus. 
Identifiers:  Calcium,  Ceratophyllum-demersum- 
D,  Cladophora-fracta,  Discrimination,  Elodea- 
canadensis-M,  Myriophyllum-spicatum-D,  Plants, 
Relation,  Rhizoclonium-hierogiyphicum,  Stronti- 
um-90. 

Results  are  given  of  the  statistical  treatment  of 
published  laboratory  experiments  on  the  accumu- 
lation and  discrimination  of  Sr90  in  fresh  water 
plants  Rhizoclonium  hieroglyphicum,  Cladophora 
fracta,  Myriophyllum  spicatum,  Elodea  canaden- 
sis, and  Ceratophyllum  demersum  in  relation  to 
the  Ca  concentration  in  the  water.  A  regression 
equation  is  discussed.  The  coefficients  of  dis- 
crimination depend  on  the  Ca  concentration. - 
Copyright  1971 ,  Biological  Abstracts,  Inc. 
W72-06788 


HYDROGEOLOGIC  DATA  FOR  THE  UPPER 
CONNECTICUT  RIVER  BASIN,  CONNEC- 
TICUT, 

Geological  Survey,  Hartford,  Conn. 

For  primary  bibliographic  entry  see  Field  04B. 

W72-06792 


METHODS  OF  ANALYSIS  OF  NATURAL 
WATERS,  (METODY  ANALIZA  PRIRODNYKH 
VOD), 

A.  A.  Reznikov,  Ye.  P.  Mulikovskaya,  and  I.  Yu. 

Sokolov. 

Izdatel'stvo  'Nedra',  Moscow,  1970.  488  p. 

Descriptors:  'Water  chemistry,  'Chemical  analy- 
sis, 'Water  analysis,  'Analytical  techniques, 
'Testing  procedures,  Water  properties,  Water 
quality,  Water  types,  Physical  properties,  Chemi- 


cal properties,  Trace  elements,  Metals,  Inorganic 
compounds,  Organic  compounds.  Organic  matter. 
Gases,  Ions,  Sampling,  Instrumentation,  On-site 
laboratories. 

Identifiers:  'USSR,  'Natural  waters,  'Water  sam- 
ples. Reagents,  Nephelometry,  Balneology. 

The  purpose  of  this  third  and  substantially  revised 
edition  of  a  manual  on  water  analysis  is  to  record 
current  methods  of  analysis  of  the  chemical  com- 
position of  natural  waters,  considering  primarily 
water-quality  investigations  and  problems  related 
to  sample  collection.  The  analytical  techniques  ex- 
amined include  gravimetric,  volumetric, 
colorimetric,  nephelometric,  flame-photometric, 
fluorometric,  and  amalgam-polarographic 
procedures,  as  well  as  the  methods  for  pH  and  Eh. 
Considerable  emphasis  is  placed  on  the  methods 
used  to  determine  trace  elements  vital  to  the  ac- 
tivities of  animal  and  plant  organisms  and  indica- 
tive of  the  occurrence  of  mineral  deposits.  These 
elements  include  Al,  Be,  B,  Br,  V,  W,  Ga,  Ge,  Au, 
In,  Cd,  Ca,  K,  Co,  Li,  Mg,  Mn,  Cu,  Mo,  As,  Ni, 
Nb,  Hg,  Rb,  Pb,  Ce,  Ag,  Sr,  Te,  U,  P,  F,  Cs,  and 
Zn.  Analytical  methods  are  given  for  determining 
organic  substances  (naphthenic  acids,  phenols, 
total  oxidation)  and  dissolved  gases  (C02,  02, 
H2S).  The  manual  may  also  be  used  in  connection 
with  determining  the  suitability  of  natural  waters 
for  domestic,  industrial,  and  agricultural  uses,  bal- 
neology, and  for  underground  and  highway  con- 
struction. (Josefson-USGS) 
W72-06801 


THERMAL  WATERS  OF  FOLD  AND  PLAT- 
FORM REGIONS  OF  THE  USSR  (TERMAL'- 
NYYE  VODY  SKLADCHATYKH  I  PLATFOR- 
MENNYKH  OBLASTEY  SSSR), 
All-Union  Scientific  Research  Inst.  of 
Hydrogeology  and  Engineering  Geology,  Moscow 
(USSR). 

B.  F.  Mavritskiy. 
Izdatel'stvo  'Nauka',  Moscow,  1971.  244  p. 

Descriptors:  Water  chemistry,  'Geochemistry, 
'Geothermal  studies,  'Thermal  water,  'Borehole 
geophysics,  Hydrogeology,  Structural  geology. 
Geologic  formations,  Folds  (Geologic),  Water 
types,  Groundwater,  Mineral  water,  Thermal 
springs,  Brines,  Salts,  Gases,  Volcanoes, 
Aquifers,  Artesian  aquifers,  Maps. 
Identifiers::  'USSR,  'Fold  systems,  'Platforms 
(Geologic),  'Grabens,  Volcanic  belts,  Geothermal 
gradient,  Artesian  basins.  Mineralization,  Re- 
gionalization. 

This  monograph  examines  the  formation  and  dis- 
tribution of  thermal  waters  of  the  USSR  and  their 
confinement  to  such  specific  structural  features  as 
platforms,  grabens,  depressions,  and  fold  systems. 
Particular  attention  is  given  to  the  influence  of  the 
compositional  features  of  rocks  on  the  tempera- 
ture, chemical  composition,  and  mineralization  of 
the  waters.  Potential  use  of  the  thermal  waters  for 
the  USSR  as  a  whole  and  for  individual  regions  is 
evaluated  in  terms  of  its  effect  on  the  national 
economy.  (Josefson-USGS) 
W72-06804 


FORMATION  OF  THE  CHEMICAL  COMPOSI- 
TION OF  GROUNDWATERS  OF  THAWED 
AREAS  WITHIN  PERMAFROST  IN  CENTRAL 
YAKUTSK  ASSR  (FORMIROVANIYE 

KHIMICHESKOGO  SOSTAVA  PODZEMNYKH 
VOD  TALIKOV  NA  PRIMERE  TSENTRAL'NOY 
YAKUTII), 

Akademiya  Nauk  SSSR,  Moscow.  Institut  Mer- 
zlotovedeniya. 

For  primary  bibliographic  entry  see  Field  02C. 
W72-06806 


LIMNOLOGICAL  STUDIES  IN  BELGIUM:  IV. 
THE  VIEIL-ESCAUT  POND  IN  BORNEM, 

Institut     Royal     des     Sciences     Naturelles     de 
Belgique,  Brussels. 
Ludo  Van  Meel. 


27 


Field  02— WATER  CYCLE 
Group  2K — Chemical  Processes 


Bull  Inst  Roy  Sci  Natur  Belg.  45  (40):  1-92.  1969.  II- 

lus. 

Identifiers:     Belgium,     Bornem,     Limnological, 

Minerals,  Nutrients,  Phytoplankton,  Pond,  Vieil- 

Escaut. 

The  water  of  the  Vieil-Escaut  Pond  at  Bornem  was 
studied  monthly  for  a  1-yr  period  in  2  places,  for 
its  ecology  and  phytoplankton.  Geochemically,  the 
water  is  characterized  as  hexaionic,  having  3  ions 
and  3  cations.  The  following  elements  were  deter- 
mined regularly:  pH,  alkalinity,  chlorides, 
sulfates,  nitrates,  phosphates  and  silicates,  Ca, 
Mg,  Na  and  K,  saturation  of  dissolved  02,  ox- 
idizability (organic  matter)  and  carbohydrates. 
Biologically,  the  chlorophyll  in  the  phytoplankton 
was  studied  and  determined.  More  or  less  well- 
defined  and  periodic  correlations  were  noted 
between  variations  in  the  various  chemical  com- 
ponents of  the  water  and  the  chlorophyll  level, 
especially  relationships  between  carbonic  acid-cal- 
cium and  chlorophyll,  over-saturation  in  02  and 
chlorophyll  production,  nitrates  and  phytoplank- 
ton, and  phosphate  use  by  the  zooplankton.  The 
chlorophyll  level  follows  the  seasons  with  their 
periods  of  vegetation  and  decline.  Comparative 
analyses  show  a  great  increase  in  several  ele- 
ments: alkalinity,  Ca,  nitrates.  The  disappearence 
of  several  phytoplankton  species  is  attributed  to 
the  eutrophication  of  the  water.  All  of  the  species 
collected  to  now  are  enumerated  in  a  systematic 
list  -Copyright  1971 ,  Biological  Abstracts,  Inc. 
W72-06827 


LIMNOLOGICAL  STUDIES  IN  BELGIUM:  III. 
A  POND  AT  UITBERGEN, 

Institut     Royal     des     Sciences     Naturelles     de 
Belgique,  Brussels. 
L.  Van  Meel. 

Bull  Inst  Roy  Sci  Natur  Belg.  45(27):  1-12.  1969. 
Identifiers:  Asterionella  formosa,  Belgium,  Cerati- 
um       hirundinella,       Chlorophyta,       Closterium 
macilentum,     Limnological,     Mallomonas     aca- 
roides,  Pond,  Synura  uvella,  Uitbergen. 

This  pond  in  the  Overmere  region  (Eastern  Flan- 
ders) was  studied  monthly  for  1  yr.  The  concentra- 
tion of  various  components  of  the  water  was  deter- 
mined: alkalinity,  chlorides,  sulfates,  nitrates, 
nitrites,  phosphates,  silica,  carbohydrates,  organic 
matter,  02,  Ca,  mg,  Na  and  K  with  the  chlorophyll 
level.  The  periods  of  02  deficiency  and  oversatu- 
ration  correspond  to  the  maximum  chlorophyll 
concentration.  The  same  is  true  for  the  nitrate  con- 
centration, which  is  also  inversely  proportional  to 
the  chlorophyll  concentration.  The  phytoplank- 
tonic  population  was  composed  of  1  Chlorophyta- 
Protococcales  association  with  irregular 
dominance  of  species  of  other  groups,  such  as 
Asterionella  formosa,  Ceratium  hirundinella,  Mal- 
lomonas acaroides,  Synura  uvella,  and  Closterium 
macilentum. -Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-06828 


LIMNOLOGICAL  STUDIES  IN  BELGIUM:  II. 
THE  LARGE  POND  OF  THE  OVERMERE 
SWAMP, 

Institut     Royal     des     Sciences     Naturelles     de 

Belgique,  Brussels. 

For  primary  bibliographic  entry  see  Field  02K . 

W72-06829 


LIMNOLOGICAL  STUDIES  IN  BELGIUM:  II. 
THE  LARGE  POND  OF  THE  OVERMERE 
SWAMP, 

Institut     Royal     des     Sciences     Naturelles     de 

Belgique,  Brussels. 

L.  Van  Meel. 

Bull  Inst  Roy  Sci  Natur  Belg.  45(26):  1-68.  1969.11- 

lus. 

Identifiers:   Belgium,  Chlorophyll,  Limnological, 

Minerals,  Nutrients,  Overmere,  Phyto,  Plankton, 

Pond,  Swamp. 


The  ecological  and  phytoplanktonic  charac- 
teristics of  the  water  in  the  Overmere  Pond  were 
determined  by  the  monthly  study,  for  15  mo.,  of 
the  water  in  3  places.  Geochemically,  the  pond  is 
characterized  as  having  hexaionic  water,  with  3 
ions  and  3  cations.  Chemically,  the  following  ele- 
ments were  regularly  determined:  pH,  alkalinity, 
chlorides,  sulfates,  nitrates,  phosphates  and  sil- 
icates, Ca,  Mg,  Na  and  K,  the  02  saturation,  the 
oxidizability  of  organic  matter  and  carbohydrates. 
Biologically,  the  chlorophyll  in  the  phytoplankton 
was  determined.  Clear  differences  were  observed 
between  the  northern  and  southern  parts  of  the 
lake,  as  well  as  notable  differences  from  the 
swampy  part.  Well-defined  and  periodic  correla- 
tions were  found  between  variations  in  various 
chemical  constituents  of  the  water  and  the 
chlorophyll.  This  is  especially  the  case  for  car- 
bonic acid-calcium-chlorophyll  ratios,  oversatura- 
tion  of  dissolved  02  and  chlorophyll  production, 
nitrates  and  phytoplankton.  The  chlorphyll  level 
varies  with  the  seasons.  Compared  to  data  dating 
from  1904,  there  is  more  dissolved  organic  matter 
and  more  sulfates,  causing  eutrophication  of  the 
pond  and  the  subsequent  disappearance  of  many 
planktonic  species.  A  systematic  list  of  all  of  the 
species  collected  to  the  present  is  provided. -- 
Copyright  1971 ,  Biological  Abstracts,  Inc. 
W72-06829 


ABSORPTION  OF  FERRIC  IRON  IN  REDUCED 
SODA-SILICA  GLASSES  CONTAINING  CHAL- 
COGENIDES, 

Acta     Polytechnica      Scandinavica,     Stockholm 
(Sweden). 
Kaj  H.  Karrlson. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-202  663.  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Reprint  No.  101,  38  p,  17  fig, 
13  tab,  51  ref. 

Descriptors:  'Molecular  structure,  'Oxidation- 
reduction  potential,  'Chemical  analysis.  Analyti- 
cal techniques.  Laboratory  tests.  Sulphides,  Iron, 
Oxygen,  Oxidation,  Ions,  'Absorption,  Spec- 
trophotometry. 

Identifiers:  'Electron  transfer.  'Soda-silica 
glasses,  'Chalcogenides,  Ligands.  Selenide, 
Selenium. 

In  an  iron  doped  soda-silica  glass  melted  under 
reducing  conditions  oxygen  was  partly  replaced  by 
other  chalcogenides  and  the  absorption  spectra 
between  8  and  50  kK  were  recorded.  It  has  been 
verified  that  sulphur  and  selenium  dissolve  by 
replacing  non-bridging  oxygen  ions.  The 
mechanism  for  tellurium  is  not  known,  but  it  is 
suggested  that  it  is  at  least  partly  oxidized  and  oc- 
cupies cation  vacancies.  The  coordination  of  the 
ferric  ion  surrounded  by  oxygen  is  found  to  be 
mainly  tetrahedral  and  no  evidence  is  found  that 
this  is  not  the  case  even  in  an  environment  of  sul- 
phide and  selenide.  The  ligand  field  splitting,  or 
subshell  energy  difference,  of  the  FeO-4  complex 
is  -6.35  kK,  the  Racah  parameter  B  assuming  a 
value  of  705  K.  The  electron  transfer  absorptions 
move  to  lower  wavenumbers  as  the  ligand 
becomes  more  easily  oxidized.  Tellurium  even  un- 
dergoes spontaneous  oxidation,  thus  reducing  all 
the  ferric  iron.  Further  the  different  electron 
transfer  absorptions  have  been  identified  as  due  to 
the  transitions  pi  tl  yields  3de,  pi  t2  yields  2dt2  and 
e  yields  3de  when  going  towards  higher  wavenum- 
bers. The  optical  electronegativities  of  the  ligands 
were  found  to  be  02-2.9  and  Se2-2.8.  (Lowry-Tex- 
as) 
W 72-06862 


RED  SEA  HOT  BRINE  AREA:  REVISITED, 

Woods  Hole  Oceanographic  Institution.  Mass. 
D.  A.  Ross. 

Science,  Vol  175,  No  4029,  p  1455-1457,  March  31 , 
1972.  1  fig,  15  ref. 

Descriptors:  'Brines.  'Hot  springs.  'Bottom  sedi- 
ments, 'Density  stratifications.  'Minerology. 
Geothermal     studies.     Geochemistry,     Oceanog- 


raphy,    Water    chemistry.     Aqueous     solutions, 
Metals,  Chemical  precipitation,  Heat  flow.  Saline 
water.  Exploration,  Geologic  control. 
Identifiers:  Red  Sea,  Hot  brines. 

Data  collected  on  expeditions  made  in  1966  and 
1971  to  the  hot  brine  area  of  the  Red  Sea  are  sum- 
marized. A  comparison  of  findings  shows  that  the 
temperature  of  the  brines  has  increased,  indicating 
that  the  process  that  formed  the  underlying 
deposits  rich  in  heavy  metals  is  still  occurring.  The 
sediments  beneath  the  hot  brine  are  unusually  en- 
riched in  copper,  zinc,  lead,  and  silver.  Probable 
source  of  the  brine  and  the  hydrogeologic  and  tec- 
tonic framework  of  the  region  are  discussed. 
About  0  346  cubin  kilometers  of  water  having  a 
minimum  temperature  of  104  deg  C  has  been 
discharged  from  underground  sources  during  the 
52  months  between  the  expeditions.  Calculations 
suggest  a  relatively  shallow  depth  as  the  source  for 
the  brine.  Fracture  areas  found  north  and  south  of 
the  brine  area  indicate  a  local  source,  rather  than 
the  Strait  of  Bab  el  Mandcb  (1000  km  to  the 
South),  as  previously  suggested.  (See  also  W70- 
07394)(I.and-USGS) 
W72-069I0 


ZERO  PADDING  AS  A  MEANS  OF  IMPROVING 
DEFINITION  OF  COMPUTED  SPECTRA, 

Department  of  F.nergy,  Mines  and  Resources,  Ot- 
tawa (Ontario).  Marine  Sciences  Branch. 
For  primary  bibliographic  entry  see  Field  07B. 
W72-06924 


THE       KINETICS       OF       HETEROGENEOUS 
ISOTOPIC  EXCHANGE, 

Fisons     Ltd.,     Ipswich     (England).     Levington 

Research  Station. 

For  primary  bibliographic  entry  see  Field  02G. 

W72-07021 


AGEING  OF  HYDROLYSED  IRON  (III)  SOLU- 
TIONS, 

Rutgers  -  The  State  Univ.,  New  Brunswick.  N.J. 

Dept.  of  Soils  and  Crops. 

For  primary  bibliographic  entry  see  Field  02G 

W72-07022 


ELECTROCHEMICAL  POTENTIALS  OF  HIGH 
PURITY  METALS  IN  SEA  WATER, 

Naval  Research  Lab..  Key  West.  Fla.  Marine  Cor- 
rosion Research. 

R.  E.  Groover.  J.  A.  Smith,  and  T.  J.  Lennox.  Jr 
Corrosion.  Vol  28,  No  3,  p  101-104,  March  1972.  5 
fig.  1  tab. 

Descriptors:  'Electrochemistry.  'Metals,  "Sea 
water.  'Electrodes,  Analytical  techniques.  Chemi- 
cal potential.  Chemical  reactions.  Water  chemis- 
try. Water  temperatures.  Histograms,  Instrumen- 
tation. 

Identifiers:  'Electrochemical  potentials.  High  pu- 
rity metals.  Research  project.  Silver.  Bismuth. 
Tin.  Galvanic  anode. 

The  electrochemical  potentials  of  high  purity 
metals  were  determined  in  quiescent  sea  water. 
The  data  are  presented  as  histograms  and  as  poten- 
tial-time graphs.  The  electrochemical  potential  of 
many  of  the  metals  never  reached  a  sleadv  value. 
so  it  is  impractical  to  assign  a  specific  potential 
value  to  these  metals.  A  galvanic  series  is  included 
based  on  a  subjective  ranking  of  the  histograms. 
Two  of  the  metals,  bismuth  and  tin.  had  relatively 
stable  potentials  in  sea  water,  but  they  do  not  ap- 
pear to  offer  any  advantage  over  the  Ag/AgCI 
reference  electrode.  The  comparatively,  negative 
potential  of  the  high  purity  aluminum  ma>  be  of  in- 
terest because  of  the  possibility  that  a  high  poten- 
tial galvanic  anode  with  the  weight  advantage  of 
aluminum  could  be  developed  (Woodard-USGSI 
W72-07028 
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WATER     RESOURCES     DATA     FOR     TEXAS: 
PART  2.  WATER  QUALITY  RECORDS,  1969. 

Geological  Survey,  Austin,  Tex. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-07029 


SALT       CRYSTALLIZATION       AND       ROCK 

WEATHERING:  A  REVIEW, 

Royal  Coll.  of  Art,  London  (England). 

I.  S  Evans. 

Revue  de  Geomorphologie  Dynamique,  Vol.  19, 

No.  4,  p  153-177,  October-November-December, 

1969-1970.  142  ref. 

Descriptors:  *Salts,  "Crystallization,  *Water  of 
crystallization,  'Weathering,  *Supersaturation, 
Geomorphology,  Crystal  growth,  Solubility,  Arid 
lands,  Structural  geology,  Land  forming, 
Granules,  Supercooling,  Sodium,  Leaching, 
Chemical  properties,  Surface  tension,  Hydrostatic 
pressure,  Solubility. 

Identifiers:  *Salt  crystallization,  *Rock  weather- 
ing. 

Salt  crystallization  is  a  deleterious  influence  on 
building  stones  in  many  areas  yet  the  process  is 
not  generally  accorded  an  important  role  in  rock 
weathering.  Many  geomorphology  tests  ignore  the 
process  altogether.  An  attempt  is  made  to  assess 
the  role  of  salt  crystallization  in  various  geological 
processes  and  to  synthesize  information  from 
geology,  building  technology  and  physical  chemis- 
try. Data  from  a  variety  of  diverse  sources  clearly 
demonstrate  that  crystallization  can  progress  even 
against  a  large  confining  force.  A  growing  crystal 
generates  enough  tension  to  widen  a  crack  and  to 
propagate  it  by  tensile  fracture.  A  film  of  super- 
saturated solution  only  a  few  molecules  thick, 
lacking  normal  fluid  properties,  transmits  the 
stress.  The  extent  of  crystallization  is  a  function  of 
supersaturation  and  the  salt  solubility  stress  coef- 
ficient. Frost  heaving  and  crystallization  are  2 
similar  but  distinct  phenomena.  Rounding  by 
granular  disaggregation  is  the  most  common  form 
of  salt  crystallization  but  angular  fragmentation 
has  also  been  observed.  In  many  arid  regions 
crystallization  is  the  only  weathering  process  cor- 
related with  the  distribution  of  cavernous  and  al- 
veolar forms.  They  are  absent  where  leaching  is 
strong  and  where  little  salt  is  available.  Crystalliza- 
tion and  weathering  in  such  areas  mainly  occur  in 
sheltered,  locally  moist  places.  (Casey-Arizona) 
W72-07034 


THE  EFFECT  OF  SALINITY  ON  THE  MAX- 
IMUM THERMAL  GRADIENT  OF  A 
HYDROTHERMAL  SYSTEM  AT  HYDRO- 
STATIC PRESSURE, 

Geological  Survey,  Washington,  D.C. 

J.  L.  Haas,  Jr. 

Economic  Geology,  Vol.  66,  No.  6,  p.  940-946, 

September-October  1971.  2  fig,  2  tab,  20  ref. 

Descriptors:  'Temperature,  'Salinity,  'Hydro- 
static pressure,  'Brines,  'Physicochemical  pro- 
perties, Geothermal  studies,  Sodium,  Calcium, 
Chlorides,  Potassium ,  Boiling,  Crystal  growth. 

The  temperature-depth  relations  were  calculated 
for  an  open  vein  system  where  the  liquid  is 
everywhere  virtually  at  the  boiling  point  for  the 
confining  hydrostatic  pressure.  The  pressure  at  the 
top  of  the  open  system  was  taken  as  1  atm.  The  ef- 
fect of  salinity  on  the  temperature-depth  relations 
was  calculated  by  a  mathematical  model.  Such 
data  might  be  useful  in  many  applications  includ- 
ing the  study  of  brine  behavior  in  geothermal  areas 
which  may  contain  compositional  stratification. 
The  available  data  for  NaCl-water  solution  were 
used  as  approximations  for  the  Na-Ca-K-CI  brine 
which  is  found  naturally  in  thermal  springs  and  in 
fluid  inclusions  in  ore  minerals.  The  precision  of 
the  calculations  based  on  the  NaCl-water  model  is 
0.7%  which  is  better  than  the  certainty  that  the 
model  will  be  equivalent  to  the  more  complex 
brines.  The  depth  to  an  isotherm  in  a  5,  10,  15,  20 
ind  25  wt  %  NaCI  system,  respectively,  is  92,  84, 


77,  70  and  63%  of  the  depth  to  the  same  isotherm 
in  a  'pure'  water-filled  vein  system.  From  the  data 
presented,  it  is  possible  to  estimate  the  maximum 
depth  below  the  water  at  which  a  crystal  grew  if 
the  inclusions  in  the  crystal  indicated  there  was 
boiling  at  the  time  of  growth.  (Casey-Arizona) 
W 7 2-07064 


PREPARATION  OF  LARGE  BORE  OPEN  TU- 
BULAR COLUMNS  FOR  GC, 

Western  Regional  Research  Lab.,  Albany,  Calif. 
For  primary  bibliographic  entry  see  Field  05A. 

W72-07151 


KINETIC  METHOD  FOR  DETERMINING  BRO- 
MIDE IONS  IN  WATER  USING 
CHROMOTROPE  2B, 

Donetsk  Polytechnic  Inst.  (USSR). 

For  primary  bibliographic  entry  see  Field  05A. 

W72-07155 


DETERMINATION  OF  COPPER,  PALLADIUM, 
ANTIMONY,  AND  BISMUTH, 

Punjabi  Univ.,  Patiala  (India). 

For  primary  bibliographic  entry  see  Field  05A. 

W72-07158 


DETECTION    AND    QUANTITATIVE    DETER- 
MINATION     OF     SUBMICROAMOUNTS     OF 
RUTHENIUM     IN     THE     ZONES    ON     PAPER 
CHROMATOGRAMS    AND    ELECTROPHORE- 
GRAMS  BY  A  KINETIC  METHOD, 
Akademiya  Nauk  SSSR,  Moscow.  Institut  Geok- 
himii  i  Analiticheskoi  Khimii. 
For  primary  bibliographic  entry  see  Field  05A. 
W72-07159 


A  FLEXIBLE  COMPUTER  PROGRAM  FOR 
CALCULATIONS  IN  EMISSION-SPECTR- 
OGRAPHIC  ANALYSIS, 

Atomic  Energy  Research  Establishment,  Harwell 

(England). 

For  primary  bibliographic  entry  see  Field  05A. 

W72-07161 


SPECTROCHEMICAL  PERFORMANCE  OF  A 
COMPUTER-CONTROLLED  DIRECT  READ- 
ING SPECTROMETER, 

Rank    Precision    Industries    Ltd.,    London    (En- 
gland). Analytical  Div. 
For  primary  bibliographic  entry  see  Field  07B. 

W72-07173 


THE  ATOMIC-FLUORESCENCE  DETERMINA- 
TION OF  MERCURY  BY  THE  COLD  VAPOUR 
TECHNIQUE, 

Shandon  Southern  Instruments  Ltd.,  Camberley 

(England). 

For  primary  bibliographic  entry  see  Field  05A. 

W72-07175 


CHARACTERIZATION  OF  INDOLES  BY  TMIN- 
-LAYER  CHROMATOGRAPHY  AND  IN  SITU 
FLUOROMETRY, 

Dalhousie    Univ.,    Halifax    (England).    Dept.    of 

Chemistry. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-07176 


SUSPENDED    MATTER    IN    THE   CARIBBEAN 
SEA:  A  GRAVIMETRIC  ANALYSIS, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Oceanography. 

For  primary  bibliographic  entry  see  Field  02J. 

W72-07229 


METHODS  FOR  ANALYSIS  OF  ORGANIC  SUB- 
STANCES IN  WATER, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  05A. 


W72-07230 


CARBON  AND  OXYGEN  ISOTOPE  EXCHANGE 
BETWEEN  HC03  IN  SALINE  SOLUTION  AND 
SOLID  CAC03, 

Bundesanstalt     fur     Bodenforschung,     Hanover 

(West  Germany). 

I.  Wendt. 

Earth  and  Planetary  Science  Letters,  Vol  12,  No  4, 

p  439-442,  December  1971.  2  fig,  1  tab,  6  ref. 

Descriptors:      'Carbon      radioisotopes,      'Water 
chemistry,  'Ion  exchange,  'Isotope  fractionation, 
'Carbonates,  Calcite,  Sea  water,  Stable  isotopes. 
Isotope  studies,  Radioactive  dating. 
Identifiers:  'Isotope  exchange. 

Carbon  isotope  exchange  between  dissolved 
HC03  and  fine-grained  solid  CaC03  in  saline 
water  was  studied  using  radioactive  carbon-14  as  a 
tracer.  An  almost  complete  exchange  was  ob- 
served after  6  to  8  weeks  contact  of  the  two 
phases.  Experiments  with  water  enriched  in  0-18 
showed  that  the  oxygen  isotopes  exchange  in  the 
same  way  as  the  carbon  isotopes.  A  fractionation 
value  of  +1.6  plus  or  minus  0.3  was  obtained  for 
CaC03  and  HC03  in  isotopic  equilibrium  at  +14 
deg  C  temperature.  (Knapp-USGS) 
W72-07231 


ON     THE     EQUILIBRIUM     OF     COEXISTING 
SEDIMENTARY  CARBONATES, 

Hahn-Neitner-Institut  fuer  Kernforschung,  Berlin 
(West  Germany).  Nuclear  Chemistry  Div. 
For  primary  bibliographic  entry  see  Field  02J. 

W72-07232 


INPUT  AND  OUTPUT  OF  MINERALS  FOR  A 
SMALL  WATERCRESS  BED  FED  BY  CHALK 
WATER, 

Freshwater  Biological  Association,  Wareham  (En- 
gland). River  Lab. 
D.T.  Crisp. 

JApplEcol.  7(1):  117-140.  1970.  Illus. 
Identifiers:  Animal,  Bed,  Chalk,  Fertilizer,  Input, 
Minerals,  Soil,  Watercress-D. 

An  outline  balance  sheet  for  water  and  the  ele- 
ments Na,  K,  Ca,  P  and  N  was  constructed  for  a 
small  watercress  bed  at  Doddings  Farm,  Bere 
Regis,  Dorset.  The  bed  had  an  area  of  45  m2  and 
was  fed  by  borehole  water.  The  input  in  borehole 
water,  soil,  precipitation,  fertilizer  and  cress 
material  was  measured  and  also  the  outputs  in 
evaporation,  water  outflow,  cress,  animal  material 
and  soil.  During  the  period  20  March  1967-4  July 
1968  109  kg  dry  weight  of  cress  material  was  taken 
from  the  bed  and  37.5  kg  was  marketable. 
Evaporation  and  precipitation  were  negligible 
components  of  the  water  and  element  budgets. 
The  input  borehold  water  and  the  water  flowing 
out  of  the  bed  were  the  most  important  means  of 
entry  and  departure  of  Na,  K,  Ca  and  N.  About 
75%  of  the  P  input  was  a  fertilizer  and  more  than 
10%  of  the  output  was  as  cress  material. 
Disturbance  to  the  bed  through  fertilizing  or  har- 
vesting caused  large  fluctuations  in  the  concentra- 
tions of  elements  in  the  out-flowing  water  over 
periods  of  10-24  h  following  the  disturbance.  The  P 
content  of  the  output  water  reached  peak  values  of 
up  to  100  ppm  after  fertilizer  application.  The  total 
outputs  of  Na,  K,  Ca  and  N  in  solution  during  the 
period  of  observation  were  similar  to  the  inputs  in 
solution  but  the  outputs  of  P  in  solution  was  about 
14  times  the  input  as  borehole  water.  Water  from 
watercress  beds  might  therefore  have  a  significant 
effect  upon  the  P  economy  of  the  streams  into 
which  it  is  discharged— Copyright  1972,  Biological 
Abstracts,  Inc. 
W72-07258 


LITTER  PHENOLICS  OF  POSSIBLE  LIM- 
NOLOGICAL  IMPORTANCE  IN  SOUTHEAST- 
ERN ARIZONA, 

Colorado  Cooperative  Fishery  Unit,  Fort  Collins. 
William  J.  McConnell,  and  Angela  Longo. 
J  Ariz  Acid  Sci.  6(4):  235-237.  1971. 
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identifiers:  Arizona,  Limnological,  Litter,  Phenol- 
ics,  Quercus-Emoryi-D. 

Analysis  of  phenolics  of  cold  water  extracts  of 
new  oak  (Quercus  emoyri)  litter  with  polyamide 
columns  indicated  that  84%  of  the  phenolic  con- 
tent consisted  of  tannins  and  16%  of  non-tannin 
(monomeric)  phenolics.  Acid-formaldehyde 
precipitation  ratios  indicated  that  29%  of  the 
phenolics  present  were  leucocyanidin-catechin 
flavonoids;  these  were  probably  present  largely  as 
condensed  tannins.  Analysis  of  the  non-tannin 
fraction  with  paper  and  thin  layer  chromatography 
revealed  the  presence  of  ellagic  acid, 
protocatechuic  acid,  gallic  acid,  p-coumaric  acid, 
quercetin,  catechin,  and  vanillic  acid  plus  1  or  2 
other  unidentified  vanillin  related  compounds. - 
Copyright  1972,  Biological  Abstracts,  Inc. 
W72-07261 

2L.  Estuaries 


EMPIRICAL   STUDY   OF   ECONOMIC-ECOLO- 
GIC  LINKAGES  IN  A  COASTAL  AREA, 

Clemson     Univ.,     S.C.     Dept.     of     Agricultural 

Economics;  and  Georgia  Inst,  of  Tech.,  Atlanta. 

Environmental  Research  Center. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-06585 


ESTUARIES,  BAYS  AND  COASTAL  CURRENTS 
AROUND  PUERTO  RICO, 

Puerto  Rico  Univ.,  Mayaguez.  Water  Resources 

Research  Inst. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-06609 


REGULATION     AND    OWNERSHIP    OF    THE 
MARSH  LANDS:  THE  GEORGIA 

MARSHLANDS  ACT. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-06639 


LONGSHORE   CURRENTS   IN   A   SEMICIRCU- 
LAR BAY, 

British    Columbia    Univ.,    Vancouver.    Inst,    of 

Oceanography. 

J.  C.  O'Rourke,  and  P.  H.  LeBlond. 

Journal  of  Geophysical  Research,  Vol  77,  No  3,  p 

434-452,  January  20,  1972.  5  fig,  9  ref.  Nat  Res 

Council  of  Canada  Grant  A7490. 

Descriptors:    *Waves   (Water),    *Bays,    'Littoral 

drift,    Currents    (Water),    Ocean    waves,    Surf, 

Mathematical  studies,  Refraction  (Water  waves), 

Turbulence. 

Identifiers:  Longshore  currents. 

The  theory  of  wave-induced  longshore  currents  is 
extended  to  curved  semicircular  beaches.  The  cur- 
rents are  produced  by  the  nonvanishing  mean 
lateral  thrust  exerted  by  the  waves  through  the 
divergence  of  their  radiation  stress  in  the  surf 
zone.  The  equations  are  linearized  and  only  the  re- 
tarding effect  of  bottom  friction  is  taken  into  ac- 
count. The  origin  and  influence  of  the  various 
forcing  terms  are  discussed.  As  a  rule,  the  domi- 
nant forcing  term  is  the  one  caused  by  the  obliqui- 
ty of  incidence  of  the  waves  at  the  breaker  line.  A 
general  solution  is  found  for  a  semicircular  bay  of 
radius  of  curvature  much  greater  than  the  width  of 
the  surf  zone  and  linear  beach  slope.  A  specific  ex- 
ample is  worked  out  for  a  given  form  of  the  in- 
cident wave  field  at  the  breaker  line,  with  small, 
but  nonuniform  angle  of  incidence  and  wave  am- 
plitude along  that  line.  (Knapp-USGS) 
W72-06697 


ADAPTATION  OF  ORGANISMS  IN  THE 
BRACKISH  WATERS  OF  THE  BALTIC  (IN  FIN- 
NISH), 

Turku  Univ.  (Finland).  Dept.  of  Zoology. 
Kari  Lagerspetz. 

Luonnon  Tutkija.  75  (3/4):  81-85.  1971.  Illus.  En- 
glish summary. 


Identifiers:  Adaptation,  Baltic,  Brackish,  Inver- 
tebrates, Mytilus-Edulis,  Organisms,  Oxidative, 
Phosphorylation. 

The  ecological  physiology  of  the  marine  and  fresh- 
water organisms,  especially  invertebrates,  of  the 
brackish  water  of  the  Baltic  is  reviewed.  It  is  sug- 
gested that  the  decreased  growth  and  physiological 
activity  as  well  as  the  increase  of  the  tissue  02 
consumption  found  in  poikilosmotic  euryhaline 
animals  (e.g.  Mytilus  edulis)  at  low  salinities  are 
due  to  uncoupling  of  the  oxidative  phosphoryla- 
tion caused  by  mitochondrial  swelling— Copyright 
1971 ,  Biological  Abstracts,  Inc. 
W72-06738 


GREAT    LAKES    REGION     INVENTORY     RE- 
PORT: NATIONAL  SHORELINE  STUDY. 

Corps  of  Engineers,  Chicago,  111.  North  Central 

Div. 

For  primary  bibliographic  entry  see  Field  08A. 

W72-06767 


HEAVY  METALS  ANALYSES  OF  BOTTOM 
SEDIMENT  IN  THE  POTOMAC  RIVER  ESTUA- 
RY, 

Environmental    Protection    Agency,    Annapolis, 

Md.  Field  Office. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-06772 


INTERSTITIAL  WATER  STUDIES  ON  SMALL 
CORE  SAMPLES,  DEEP  SEA  DRILLING  PRO- 
JECT, LEG  7, 

Woods  Hole  Oceanographic  Institution,  Mass. 
For  primary  bibliographic  entry  see  Field  02K. 
W72-06782 


INTERSTITIAL  WATER  STUDIES  ON  SMALL 
CORE  SAMPLES,  DEEP  SEA  DRILLING  PRO- 
JECT, LEG  8, 

Geological    Survey,    Woods    Hole,    Mass.;    and 
Woods  Hole  Oceanographic  Institution,  Mass. 
For  primary  bibliographic  entry  see  Field  02K. 
W72-06783 


MULTISPECTRAL  PHOTOGRAPHIC  REMOTE 
SENSING  OF  COASTAL  ENVIRONMENTS, 

Long  Island  Univ.,  Greenvale,  N.Y.  C.  W.  Post 

Center. 

For  primary  bibliographic  entry  see  Field  07B. 

W72-06797 


DATA   ON   THE   ECOLOGY   OF  THE  TAMAR 
ESTUARY,  PLYMOUTH,  ENGLAND, 

Brussels      Univ.      (Belgium).      Laboratoire      de 
Botanique  Systematique  et  d'Ecologie. 
J.  P.Mommaerts. 

Bull  Inst  Roy  Sci  Natur  Belg.  45  (22):  1-24.  1969.  Il- 
lus. Maps.  (Engl.  summ). 

Identifiers:  Ecology,  England,  Estuary,  Nutrients, 
Phyto,  Plankton,  Plymouth,  Tamar. 

The  Tamar  estuary  was  surveyed  from  March  to 
Sept.  1968.  The  distribution  and  the  variation  of 
temperature,  salinity  and  major  nutrients 
(phosphate,  nitrate  and  silicate)  was  studied  and 
the  connection  with  some  water  circulation  fea- 
tures are  discussed.  The  distribution  of  the  various 
groups  of  phytoplankton  in  the  estuary  was  in- 
vestigated and  compared  with  open  sea  data.-- 
Copyright  1971 ,  Bilogical  Abstracts,  Inc. 
W72-06830 


CONSTITUTIONAL  IMPLICATIONS  OF  WET- 
LANDS LEGISLATION, 

For  primary  bibliographic  entry  see  Field  06E. 
W72-06874 


OUR  MARINE  HERITAGE, 

National  Council  on  Marine  Resources  and  En- 
gineering Development,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  06E. 


W72-06905 


RED  SEA  HOT  BRINE  AREA:  REVISITED, 

Woods  Hole  Oceanographic  Institution,  Mass. 
For  primary  bibliographic  entry  see  Field  02K. 
W72-06910 


ZERO  PADDING  AS  A  MEANS  OF  IMPROVING 
DEFINITION  OF  COMPUTED  SPECTRA, 

Department  of  Energy,  Mines  and  Resources,  Ot- 
tawa (Ontario).  Marine  Sciences  Branch. 
For  primary  bibliographic  entry  see  Field  07B. 
W72-06924 


ECONOMICS       AND        MANAGEMENT       OF 
COASTAL  ZONE  RESOURCES, 

George  Washington  Univ.,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  06B. 
W72-06956 


A  POLICY  ANALYSIS  APPROACH:  OBJEC- 
TIVES, ALTERNATIVE  DEVELOPMENT 
STRATEGIES,  AND  ECONOMETRIC  MODELS, 

North  Carolina  Univ.,  Chapel  Hill. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-06957 


WATER   QUALITY    FOR   PRESERVATION   OF 
ESTUARINE  ECOLOGY, 

North  Carolina  State  Univ.,  Raleigh. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-06969 


WATER  QUALITY  FOR  ESTUARINE  ECOLOG- 
ICAL STABILITY, 

Texas  Univ.,  Austin. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-06970 


A  WATER-QUALITY  SIMULATION  MODEL 
FOR  WELL  MIXED  ESTUARIES  AND 
COASTAL  SEAS:  VOL.  II,  COMPUTATION 
PROCEDURES, 

New  York  City-Rand  Inst.,  N.Y. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-06979 


A  WATER-QUALITY  SIMULATION  MODEL 
FOR  WELL  MIXED  ESTUARIES  AND 
COASTAL  SEAS:  VOL.  Ill,  JAMAICA  BAY 
SIMULATION, 

New  York  City-Rand  Inst..  N.  Y. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-06980 


CASE  STUDIES. 

Mela  Systems,  Inc.,  Cambridge,  Mass. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-06989 


PREDICTING   CONSTRUCTION    EFFECTS   BY 
TIDAL  MODELING, 

Waterways  Experiment  Station.  Vicksburg,  Miss. 
For  primary  bibliographic  entry  see  Field  08B. 
W72-06996 


PHYSICAL,  CHEMICAL,  AND  BIOLOGICAL 
ASPECTS  OF  THE  DUWAMISH  RIVER  ESTUA- 
RY, KING  COUNTY,  WASHINGTON,  1963-«7, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-06998 


ENGINEERING  PROPERTIES  OF  SUBMARINE 
CALCAREOUS  SOILS  FROM  THE  PACIFIC. 
San  Diego  State  Coll.,  Calif.  Dept.  of  Civil  En- 
gineering. 
I.  Noorany. 
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Available  from  the  National  Technical  Informa- 
tion Service  as  COM-71  01149,  $3.00  in  paper 
copy,  $0.95  in  microfiche.  Soil  Mechanics  Paper, 
1971.  9  p,  5  fig,  3  tab,  10  ref.  (Reprint  from  Proc  of 
the  International  Symposium  on  the  Engineering 
Properties  of  Sea-Floor  Soils  and  Their  Geophysi- 
cal Identifications,  Seattle,  Wash,  July  1971). 

Descriptors:  'Sedimentology,  *Oceans,  *Pacific 
Ocean,  'Bottom  sediments,  *Calcium,  Properties, 
Surveys,  Sampling,  Data  collections,  Moisture 
content,  Pore  pressure,  Analytical  techniques, 
Calcareous  soils,  Compressive  strength. 
Identifiers:  Calcareous  sediments. 

The  engineering  properties  of  two  white  calcare- 
ous submarine  sediments,  sampled  in  water  depths 
of  1,730  and  2,450  fathoms  in  the  equatorial  region 
of  the  Pacific  Ocean  were  determined.  The  sam- 
ples were  good  quality  undisturbed  samples  ob- 
tained by  a  spade  corer.  Both  sediments  were  cal- 
careous, had  water  contents  ranging  from  84%  to 
116%  and  shear  strengths  ranging  from  0.11  to  0.14 
Kg/Sq  cm.  The  general  behavior  of  these  calcare- 
ous sediments  was  similar  to  that  of  saturated 
clays.  Although  the  soils  had  low  plasticities,  they 
exhibited  sensitivities  of  6.5  to  10.5  which  are  con- 
siderably higher  than  the  values  commonly  re- 
ported for  the  submarine  pelagic  clays.  Both  sedi- 
ments exhibited  some  initial  resistances  against 
compression,  and  their  virgin  compression 
behavior  indicated  compressibilities  which  were 
somewhat  lower  than  that  of  plastic  cohesive  soils. 
(Woodard-USGS) 
W72-07001 


SIMULATION       OF       LONG        WAVES       IN 
BRANCHING  WATERWAYS, 

Department   of   the   Environment,   Ottawa   (On- 
tario). Marine  Sciences  Branch. 
For  primary  bibliographic  entry  see  Field  02E. 
W72-07019 


ZONATION  ON  A  TROPICAL  SANDY  SHORE, 

Malaya  Univ.,  Kuala  Lumpur  (Malaysia).  School 

of  Biological  Science;  and  Malaya  Univ.,  Kuala 

Lumpur  (Malaysia).  Div.  of  Ecology. 

F.C.Vohra. 

Journal  of  Animal  Ecology,  Vol  40,  No  3,  p  679- 

705,  October  1971 .  12  fig,  5  tab,  92  ref. 

Descriptors:  'Seashores,  'Marine  animals, 
'Ecological  distribution,  'Zoning,  'Environmen- 
tal effects,  Saline  waters,  Temperature,  Soil  tex- 
ture, Mode  of  action,  Biological  communities, 
Variability,  Hydrogen  ion  concentration,  Animal 
populations,  Animal  groupings. 

A  sheltered  sandy  shore  of  the  Singapore  seacoast 
was  chosen  as  the  site  of  an  investigation  of  the 
zonation  of  the  common  macrofauna  and  the  vari- 
ous environmental  factors  affecting  the  distribu- 
tion of  this  fauna.  Quantitative  monthly  faunistic 
samples  were  obtained  at  various  time  and  tidal 
levels  over  1  year  from  a  set  of  collecting  stations 
along  a  transect  line  set  out  across  the  shore  and 
stations.  A  list  of  some  140  species  inhabiting  this 
region  is  presented.  Bivalves  and  polychaetes 
form  the  bulk  of  the  macrofauna,  some  of  which 
were  largely  uniformly  distributed  while  others 
demonstrated  marked  zonal  patterns  of  distribu- 
tion. Composites  of  salinity,  temperature,  pH, 
tidal  coverage  and  soil  texture  gradation  measure- 
ments indicated  differences  of  physical  conditions 
at  different  collecting  points  along  the  transect. 
Since  salinity  and  temperature  were  more  stable 
with  depth,  only  surface  animals  have  to  cope  with 
wide  environmental  variation  and  therefore 
develop  appropriate  adaptations.  Most  common 
surface  animals  were  gastropods  and  the  crucial 
adaptations  were  opercula.  Animal  zonation  ap- 
peared to  be  closely  linked  to  variations  in  tem- 
perature and  time  of  exposure.  (Casey-Arizona) 
W72-07043 


TIDAL  FLUSHING  SYSTEM, 

For  primary  bibliographic  entry  see  Field  05G. 


W72-07092 


TIDAL  EXCHANGE  AT  GOLDEN  GATE, 

Brown  and  Caldwell,  Inc.,  San  Francisco,  Calif. 
For  primary  bibliographic  entry  see  Field  05B . 

W72-07227 


OPAQUE  MINERALS  FROM  THE  SHELF  SEDI- 
MENTS OFF  MANGALORE,  WESTERN 
COAST,  INDIA, 

Geological  Survey  of  India,  Calcutta. 

For  primary  bibliographic  entry  see  Field  02J. 

W72-07228 


THE  ANNUAL  PRODUCTION  BY 

PHYTOPLANKTON  IN  ST.  MARGARET'S  BAY, 
NOVA  SCOTIA, 

Bedford  Inst.,  Dartmouth,  (Nova  Scotia). 

Trevor  Piatt. 

J  Cons  Cons  Perma  Int  Explor  Mer.  33  (3):  324- 

333.  1971.  Illus.  Map. 

Identifiers:    Annual,    Bay,    Canada,    Carbon-14, 

Nova-Scotia,   Phyto,   Plankton,   Production,   St. 

Margarets,  Weather. 

The  mean  annual  production  by  phytoplankton  in 
St.  Margaret's  Bay,  Nova  Scotia,  is  estimated  to 
be  190  gC/m2  yr.  on  the  basis  of  120  in  situ  14C  ex- 
periments made  during  the  period  June  1966  to 
June  1969.  A  method  is  described  for  the  conver- 
sion of  the  results  of  short-term  14C  experiments 
into  daily  and  annual  rates.  No  significant  dif- 
ference was  found  between  the  production  at  a 
station  inside  the  bay  and  a  station  outside  the  bay. 
Annual  variations  in  primary  production  were 
marked;  much  of  the  variation  could  be  attributed 
to  the  influence  of  weather  on  the  hydrographic 
regime  of  the  bay. -Copyright  1972,  Biological  Ab- 
stracts, Inc. 
W72-07262 


SPECIES  COMPOSITION  AND  ABUNDANCE 
OF  NET  PHYTOPLANKTON  IN  VIRGINIAN 
COASTAL  WATERS,  1963-1964, 

Benedict  Estuarine  Lab.,  Benedict,  Md. 
Richard  A.  Mulford,  and  John  J.  Norcross. 
Chesapeake  Sci.  12  (3):  142-155.  1971.  Illus.  Maps. 
Identifiers:  Abundance,  Ceratium,  Chaetoceros, 
Coastal,  Composition,  Phytoplankton, 

Rhizosolenia,  Skeletonema,  Species,  Virginian. 

A  submersible  pump  was  used  to  obtain  samples 
of  net  phytoplankton  at  specific  depths  from  three 
stations  positioned  across  the  continental  shelf  off 
Chesapeake  Bay.  The  study,  conducted  for  nine 
months,  yielded  information  on  the  succession  and 
abundance  of  diatoms  and  dinoflagellates.  Species 
of  the  genus  Ceratium  were  dominant  in  collec- 
tions made  in  spring  and  summer,  while 
Chaetoceros,  Rhizosolenia  and  Skeletonema  were 
most  abundant  during  autumn.  Compared  to 
results  of  quantitative  studies  conducted  el- 
sewhere, the  density  of  diatoms  for  all  seasons 
studied  was  low.  A  severe  drought  prevailed  in 
Middle  Atlantic  states  prior  to  and  during  the 
course  of  the  study.  Though  the  nutrient  cycle  is 
not  known  for  these  waters,  nutrient  levels  on  the 
shelf  were  probably  much  depressed  because  of 
decreased  river  discharge-Copyright  1972, 
Biological  Abstracts,  Inc. 
W72-07264 


SYNECOLOGY  OF  A  VIRGINIA  SALT  MARSH, 

Bureau  of  Sport  Fisheries  and  Wildlife,  Laurel, 
Md.  Patuxent  Wildlife  Research  Center. 
James  A.  Kerwin,  and  Robert  A.  Pedigo. 
Chesapeake  Sci.  12(3):  125-130.  1971.  Maps. 
Identifiers:  Ecology,  Elevation,  Floristics,  Marsh, 
Salt,  Virginia. 

In  the  spring  and  summer  of  1964  a  salt  marsh  in 
Gloucester  County,  Virginia,  was  analyzed  using 
random  quadrat  sampling.  Synthetic  treatments 
were  employed  to  evaluate  data  and  were  corre- 
lated   with    observed    differences    in    elevation. 


Floristic  data  indicate  the  Virginia  salt  marshes 
show  closer  similarity  to  marshes  north  of  Ches- 
apeake Bay  than  those  south  of  Chesapeake  Bay. 
Correlation  of  floristic  data  with  observed  dif- 
ferences in  evaluation  indicates  that  zonation  in 
the  marsh  is  dependent  upon  differences  in  eleva- 
tion or  some  environmental  factor  correlated  with 
elevation  differences.  Observations  of  sedimenta- 
tion and  erosion  in  localized  areas  indicate  that  the 
marsh  is  in  a  constant  state  of  change,  with  exten- 
sive areas  undergoing  both  succession  and  regres- 
sion.-Copyright  1972,  Biological  Abstracts,  Inc. 
W72-07271 

03.  WATER  SUPPLY 
AUGMENTATION 
AND  CONSERVATION 

3A.  Saline  Water  Conversion 


MATERIALS  EVALUATION  PROGRAM, 

Rice  (Cyrus  Wm.)  and  Co.,  Pittsburgh,  Pa. 
For  primary  bibliographic  entry  see  Field  08G. 
W72-06587 


RESEARCH  AND  DEVELOPMENT  OF  NEW 
POLYMER  SYSTEMS  FOR  REVERSE  OSMOSIS 
MEMBRANES, 

Aerojet-General  Corp.,  El  Monte,  Calif. 

C.  W.  Saltonstall,  Jr.,  and  W.  S.  Higley. 

For  sale  by  the  Superintendent  of  Documents,  U. 

S.  Government  Printing  Office,  Washington,  D.  C. 

20402,    Price    $0.45.    Office    of    Saline    Water 

Research  and  Development  Progress  Report  No 

360,  October  1968.  66  p,  5  fig,  16  tab,  19  ref. 

Descriptors:  'Reverse  osmosis,  'Membranes, 
'Permselective  membranes,  Semipermeable  mem- 
branes, Thin  films,  Brackish  water,  Desalination, 
Separation  techniques,  Polymers. 
Identifiers:  'Poly  (Vinylene  carbonate),  Vinylene 
carbonate,  Vinyl  acetate,  Nitrile. 

Poly  (vinylene  carbonate),  which  was  polymerized 
from  the  purified  monomer,  was  evaluated  in  the 
form  of  thin  or  ultrathin  films  to  demonstrate  the 
high  flux  potential.  To  conserve  the  limited  supply 
of  polymer  and  to  determine  the  effect  of  polymer 
molecular  weight  on  the  osmotic  properties  of  the 
films,  thin,  knife-cast  films  were  prepared  from 
dilute  solutions  of  the  polymers  and  evaluated. 
Knife-cast  films  of  1.2  mu  thickness  or  greater 
gave  high  salt  retentions  (85.2  to  98.2%)  over  5.0  to 
20.5  hours  operation  with  35,000  ppm  feed  solution 
at  1500  psi.  Films  of  0.71  to  0.76  mu  thickness  also 
exhibited  high  initial  salt  retentions  (92.7  to  98% 
retention  with  2.0  to  4.5  gfd  flux)  but  showed  in- 
creasing flux  and  decreasing  salt  retention  with 
time  and  eventual  loss  of  useful  osmotic  proper- 
ties. Copolymers  of  vinylene  carbonate  were  eval- 
uated in  an  effort  to  obtain  an  internally 
plasticized  membrane  or  film  suitable  for  long- 
term  reverse-osmosis  service  at  1500  psi.  The 
vinylene  carbonate/vinyl  acetate  copolymers  in 
mole  ratios  of  5/1,  3.3/1  and  1.6/1  were  evaluated. 
The  tensile  properties  of  the  vinylene  car- 
bonate/vinyl acetate  copolymers  showed  that  the 
desired  plasticizing  properties  were  not  obtained. 
The  investigation  of  other  new  polymers  included 
the  evaluation  of  dense  films  of  poly  (diacetone 
acrylamide).  A  low  salt  permeability  was  ex- 
hibited, but  the  low  product  water  flux  obtained 
during  reverse-osmosis  testing  was  caused  by  ex- 
trusion of  the  film  into  the  support  because  of  its 
poor  mechanical  properties.  Acetone  soluble 
nitrile  polymers  and  copolymers  prepared  from 
methacrylonitrile  were  investigated  in  an  effort  to 
utilize  the  highly  polar  nitrile  group  along  with  the 
outstanding  strength  and  stability  of  these 
polymers.  Acid  hydrolysis  of 

polymethacrylonitrile  resulted  in  a  modified 
polymer  containing  up  to  9.5%  carboxyl  groups. 
Films  of  the  hydrolyzed  polymer  gave  calculated 
fluxes  of  2.0  to  14.9  gfd  (based  on  a  2500  A 
thickness)  with  salt  retentions  of  23  to  38%.  Films 
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of  a  microcrystalline  form  of  collagen  were  also 
evaluated  for  reverse-osmosis  properties.  Polymer 
blends  of  ethyl  cellulose,  48.5%  ethoxyl  content, 
and  poly  (diacetone  acrylamide)  (PDAA)  were  in- 
vestigated in  an  effort  to  obtain  a  film  with  a  salt 
retention  approaching  that  of  ethyl  cellulose  but 
with  increased  water  flux.  The  incorporation  of 
10%  PDAA  into  ethyl  cellulose  resulted  in  films 
with  salt  retentions  of  98.3  to  99.5%.  (OSW  ab- 
stract) 
W72-06588 


DEVELOPMENT  REPORT  NO.  5  SALINE 
WATER  CONVERSION  DEMONSTRATION 
PLANT  NO.  1,  FREEPORT,  TEXAS, 

Stearns-Roger  Mfg.  Co.,  Denver,  Colo. 

David  D.  Kays,  Richard  D.  Rhinesmith,  and 

Robert  E.  Bonvillian. 

Office  of  Saline  Water  Research  and  Development 

Progress  Report  No  297,  Sept  1967.  49  p,  5  fig,  15 

tab.  14-01-001-218. 

Descriptors:  'Pumps,  'Descaling,  'Desalination 
plants,  'Desalination  apparatus,  Evaporators, 
Heat  transfer,  Texas. 

Identifiers:  Falling-film  evaporation,  'Sea  water 
conversion,  Freeport  (Tex). 


Run  6  confirmed  that  Plant  productivity  is  limited 
by  pumping  capability.  Run  7  identified  a  scale- 
free  operation  using  30  per  cent  less  evaporator 
surface  and  280  deg  heating  steam  temperatures. 
From  these  operations,  it  was  determined  that  the 
Plant's  potential  productivity  is  1.52  million  gal- 
lons per  day.  At  this  level  of  operation,  the  total 
water  cost  would  be  90.8  cents  per  1,000  gallons. 
The  anhydrite  scaling  limit  in  clean  first  effect 
tubes  with  recognized  poor  distribution  lies 
between  272  deg  F  and  282  deg  F  with  a  normal 
(3.52%TDS)  feed.  After  the  tubes  have  been 
scaled  once,  the  scaling  limit  is  depressed  to  less 
than  275  deg  F  under  the  same  distribution  condi- 
tions and  feed  concentration.  Anhydrite  scale 
removal  was  very  difficult  and  time  consuming, 
and  was  probably  not  complete.  Polyphosphate 
was  effective  in  preventing  gypsum  scale  deposi- 
tion up  to  a  blowdown  concentration  of  3.06  times 
normal  sea  water.  Overall  'U's  of  900  Btu/Hr-Ft2- 
deg  F  are  possible  in  smooth  tubes  at  280  deg  F. 
(OSW) 
W72-06589 


DEVELOPMENT  OF  CORROSION  PROBES 
FOR  SALINE  WATER  APPLICATIONS, 

Batelle  Memorial  Inst.,  Richland,  Wash.  Pacific 
Northwest  Lab. 
V.  F.  Fitzpatrick. 

Office  of  Saline  Water,  Research  and  Develop- 
ment Progress  Report  No  346,  July  1968.  27  p,  38 
fig,  Href.  14-01-0001-942. 

Descriptors:  'Desalination  apparatus,  'Corrosion, 
'Pitting  (Corrosion). 

Identifiers:  'Corrosion  probes,  'Crovice  corro- 
sion, Galvanic  attack.  Resistance  measurement, 
Polarization  measurement,  Galvanic  couples. 
Copper-nickel,  Carbon  steel,  Titanium. 

Corrosion  probes  that  will  detect  and  measure  gal- 
vanic and  crevice  corrosion  by  resistance  and 
polarization  measurements  were  developed. 
Probes  were  evaluated  in  ambient  seawater  and  in 
laboratory  and  pilot  plant  studies  to  temperatures 
of  150  deg  C.  Data  from  the  probe  evaluation  have 
provided  some  significant  insight  into  the  nature  of 
galvanic  attack.  Commercial  corrosion  probes 
evaluated  under  similar  conditions  disclosed  some 
problems  in  application.  Present  design  of  the  end 
closure  of  resistance  probes  is  unsatisfactory  for 
use  in  saline  water  systems.  Internal  parts  of  alu- 
minum probes  were  not  sufficiently  protected  for 
use  in  saline  water  systems  above  100  deg  C. 
Metallurgical  characteristics  of  the  measuring  ele- 
ment must  be  carefully  specified  when  ordering 
probes.  (OSW) 
W72-06590 


SCALE  CONTROL  WITH  GRAPHITE  HEAT- 
-TRANSFER  TUBES  OF  CONTROLLED 
PERMEABILITY  TO  STEAM, 

Union  Carbide  Corp.,  Parma,  Ohio. 
L.  E.  Vaaler,  and  C.  F.  Hulswitt. 
Office  of  Saline  Water,  Research  and  Develop- 
ment Progress  Report  No  272,  July  1967.  51  p,  12 
fig,9tab,5ref.  14-01-0001-685. 

Descriptors:      'Desalination     apparatus,      'Heat 

exchangers,      'Calcium      sulfate,      Permeability, 

'Scaling. 

Identifiers:  'Heat  transfer  tubes. 

Loop  tests  were  run  with  5.7%  NaCl  solution  con- 
taining excess  calcium  sulfate  (brine  at  179-184  F) 
in  a  heat  exchanger  with  both  impervious  and 
permeable  graphite  tubes.  After  90  hr,  a  3/16-in. 
thick  sulfate  scale  was  measured  on  impervious 
tube  compared  with  1/16-in.  thick  scale  on  permea- 
ble tube.  Heat-transfer  coefficient  of  the  former 
decreased  from  303  to  45  Btu/hr-sq  ft-Deg  F  while 
that  for  permeable  tube  changed  from  351  to  315. 
Runs  were  made  (240  hr)  with  both  tube  types 
using  2.9%  NaCl  solution  containing  1250  ppm  cal- 
cium (as  sulfate)  in  the  brine.  Average  inlet  and 
outlet  temperatures  were  181  and  212  F.  Scale  was 
heaviest  in  lower  sections  of  both  tubes.  Impervi- 
ous-tube scale  was  compact  with  dendritic 
whiskers.  Scale  in  permeable  tube  was  much 
thinner  and  smoother.  Heat-transfer-coefficients 
behavior  was  similar  to  that  in  90-hr  runs.  Tubes 
used  were  unusually  heavy  wall  (1/4-in.)  and  were 
prepared  by  impregnating  with  resin  and  heating  to 
932  F  to  obtain  desired  permeability.  Conclusions 
were  -  marked  reduction  in  scaling  with  permeable 
graphite  tubes  and  economic  attractiveness  of  use 
of  tubes  in  evaporators  if  scale  formation  can  be 
prevented  at  high  temperatures.  (OSW) 
W72-06591 


EQUIPMENT  COMPONENTS  FOR  LARGE 
EVAPORATOR  PLANTS:  A  SUMMARY  RE- 
PORT, 

Oak  Ridge  National  Lab.,  Tenn. 
I.  Spiewak,  and  B.  E.  Mitchell. 
Office  of  Saline  Water,  Research  and  Develop- 
ment Progress  Chart  no  283,  Nov.  1967.  1 17  p,  38 
fig,  29  tab,  42  ref.  14-01-0001-534. 

Descriptors:   'Desalination  plants,  'Desalination 
apparatus,      'Flash      distillation,      'Equipment, 
Evaporators,  Condensers,  Costs. 
Identifiers:  'Flash  evaporators. 

A  summary  of  investigations  to  determine  if  com- 
ponents for  large  desalination  plants  could  be  ob- 
tained from  industry.  Included  in  these  investiga- 
tions were  condenser  tube  bundles,  condenser  tub- 
ing, tubing  fabrication  methods,  interstage  tube 
seals,  demisters,  deaerators,  deaerator  jets  and 
blowers,  valves,  and  vapor  compressors.  It  was 
concluded  that  suitable  equipment  was  generally 
available  with  certain  exceptions.  More  data  are 
needed  on  material  service  lives.  This  can  be  ob- 
tained from  model  tests.  Tubing  cost  reductions 
and  reliability  improvements  are  needed.  Deaera- 
tor design  technology  is  not  advanced  sufficiently 
to  guarantee  the  required  levels  of  oxygen  and  car- 
bon dioxide.  More  detailed  knowledge  of  flash 
chamber  and  condenser  behavior  is  needed  to 
eliminate  unnecessary  safety  factors.  Operating, 
dimensional,  and  cost  data  are  provided  for  many 
of  the  components  studied.  (OSW) 
W72-06592 


TESTS  TO  PROVE  PERFORMANCE  OF  HIGH 
TEMPERATURE  WATER  JET  COMPRESSOR, 

American  Hydrotherm  Corp.,  Long  Island  City, 
N.Y. 

P.  L.  Geiringer,  and  L.  T.  Taylor. 
Office  of  Saline  Water,  Research  and  Develop- 
ment Progress  Report  No  344,  April  1968.  34  p,  20 
fig.  14-01-0001-948. 

Descriptors:    Desalination,    'Vapor   compression 
distillation,  Distillation,  'Desalination  processes. 
Identifiers:  'Vapor  compressors,  'Water  jet  com- 
pressors. 


The  design,  construction,  and  testing  of  a  high 
temperature  water  jet  compressor  to  produce  not 
more  than  1.3  lb  of  compressed  steam  for  each  lb 
of  suction  steam  using  saturated  water  at  1010  psia 
as  a  driving  medium  when  compressing  steam 
from  20.5  to  25  psia.  Test  results  reported  show  the 
actual  performance  was  considerably  better  than 
the  above.  The  tests  proved  that  using  1010  psia 
saturated  high  temperature  water,  one  lb  of  satu- 
rated steam  can  be  compressed  from  20.77  psia  to 
25.46  psia,  while  using  0.757  lb  of  high  temperature 
water  and  producing  only  1.26  lb  of  excess  steam. 
The  capacity  of  the  test  jet  was  50,000  lb/hr  of  suc- 
tion steam.  It  is  expected  that  a  further  reduction 
of  10  to  20%  in  the  amount  of  driving  fluid 
required  can  be  expected  through  a  continuation 
of  the  lest  work.  (OSW) 
W72-06593 


DEAERATOR  EJECTORS  AND  BLOWERS  FOR 
50-MGD  AND  LARGER  DESALINATION 
PLANTS, 

Oak  Ridge  National  Lab.,  Tenn. 
S.  C.  Jacobs,  B.  E.  Mitchell,  and  R.  K.  Sood. 
Office  of  Saline  Water,  Research  and  Develop- 
ment Progress  Report  No  311,  Nov  1967.  59  p.  10 
fig,  12  tab.  6  ref.  14-01-0001-534. 

Descriptors:    'Desalination  plants,   'Desalination 
apparatus,  'Coatings,  Distillation.  Flash  distilla- 
tion, 'Deaeration. 
Identifiers:  'Deaerator  ejectors. 

A  two-stage  blower  system  with  barometric  con- 
densers is  the  most  economical  centralized  station 
arrangement  for  50-Mgd  plants.  The  optimum 
number  of  stages  for  ejectors  is  three.  A  precon- 
denser  should  be  used  to  reduce  the  amount  of 
water  vapor  to  be  evacuated.  Barometric  precon- 
densers  and  intercondensers  are  preferred  to  sur- 
face condensers  because  of  lower  capital  cost,  less 
severe  service  for  materials,  less  use  of  cooling 
water,  and  significant  reductions  in  pumping 
power  because  of  lower  pressure  drop.  A  cascade 
type  (high  head  loss)  decarbonating  pond  used  in 
this  study  proved  to  be  uneconomical.  However,  a 
degassing  pond  of  the  low  head  loss  (Weir)  type 
may  prove  to  be  economical.  Type  316  stainless 
steel  should  be  useful  up  to  150  to  200  deg  F. 
Hastelloy  C  is  recommended  for  parts  exposed  to 
higher  temperatures.  The  use  of  coatings,  such  as 
heresite,  over  less  costly  materials  is  also  attrac- 
tive. (OSW) 
W72-06594 


EVALUATION  OF  CONCRETE  AND  RELATED 
MATERIALS  FOR  DESALINATION  PLANTS, 

Bureau  of  Reclamation,  Denver,  Colo. 

For  primary  bibliographic  entry  see  Field  08F. 

W72-06595 


HEATS  AND  ENTROPIES  OF  TRANSPORT  OF 
IONS  IN  AQUEOUS  SALINE  SOLUTIONS, 

Boston  Coll.,  Chestnut  Hill,  Mass. 
A.  J.  de  Bethune. 

Office  of  Saline  Water.  Research  and  Develop- 
ment Progress  Report  No  412,  January  1969.  91  p, 
8  fig,  17  tab,  41  ref.  OSW  Grant  14-01-0001-389. 

Descriptors:  'Thermodynamics,  'Entropy, 
'Water  properties.  Temperature.  'Aqueous  solu- 
tions, 'Ion  transport. 

Identifiers:  'Calomel  electrode  potentials.  'Tem- 
perature coefficients,  Moving  ion  transport.  Parti- 
tion function. 

The  initial  thermal  temperature  coefficient  of  the 
calomel  electrode  potential  has  been  measured 
between  0  deg  C  and  70  deg  C  for  aqueous  1 .0,  0.1 , 
and  0.01  m  KC1,  NaCl,  LiCl,  HCI  and  CaCi:  Ex- 
perimental data  are  represented  by  quadratic  equa- 
tions, and  least  squares.  Values  of  the  quadratic 
constants  are  given.  (OSW) 
W72-06596 
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DEVELOPMENT  REPORT  ON  HIGH  TEM- 
PERATURE ELECTRODIALYSIS,  WEBSTER 
TEST  FACILITY,  WEBSTER,  SOUTH 
DAKOTA, 

Mason-Rust,  Louisville,  Ky. 
John  Nordin. 

Office  of  Saline  Water,  Research  and  Develop- 
ment Progress  Report  No  342,  June  1968.  129  p. 
14-01-0001-1733. 

Descriptors:       *Electrodialysis,       'Desalination 
processes,  'Membranes,  'Testing,  South  Dakota. 
Identifiers:  'Brackish  water  conversion,  Webster 
(So  Dak). 

The  purpose  of  this  study  was  to  determine  the  ef- 
fects of  temperature  on  the  electrodialysis  process 
equipment  for  brackish  water  conversion.  Tests 
were  run  at  68,  80,  110  and  140  deg  F.  The  major 
benefit  of  operation  at  140  deg  F  as  opposed  to 
operation  at  68  deg  F  or  50  deg  F  is  in  decreased 
power  requirements,  principally  because  of  a 
decrease  in  Stackpack  electrical  resistance  with  in- 
creasing temperature.  For  example,  at  50  deg  F 
and  I  =  1.5  amperes  (T.D.S.  reduction  from  about 
1290  PPM  to  760  PPM),  repeating  cell  pair  (RCP) 
power  expenditure  is  1.55  KW-hr/103  gallons;  at 
140  deg  F  and  I  =  1.5  amperes,  the  RCP  power  ex- 
penditure is  0.56  KW-hr/103  gallons.  Power  expen- 
ditures for  a  variety  of  operating  currents  and  tem- 
peratures are  presented  in  graphical  and  tabular 
form  in  this  report.  The  major  contribution  to  the 
RCP  resistance  is  from  the  dilution  stream  rather 
than  the  membranes,  regardless  of  temperature. 
Graphs  and  tables  specifying  the  individual  area 
resistances  (ohm-cm2)  contributed  by  anion  and 
cation  membranes,  dilution  and  concentrate 
streams  as  functions  of  temperature  and  operating 
current  are  presented  in  this  report.  No  special 
problems  or  limitations  occurred  as  a  result  of  high 
temperature  electrodialysis  (up  to  140  deg  F),  pro- 
vided that  polyethylene  spacers  are  used  below 
110  deg  F  and  block  polymer  spacers  are  used  in 
the  110  deg  F  to  140  deg  F  range,  and  the  flow 
channel  linear  velocity  does  not  exceed  50  cm/sec. 
Prolonged  use  of  polyethylene  spacers  at  140  deg 
F  will  cause  deformation  of  the  spacer  straps  and 
low  limiting  current  values.  (OSW) 
W72-06597 


CHEMICAL-ELECTRO-CHEMICAL  CYCLE 
FOR  DESALINATION  OF  WATER, 

Atomic  Energy  Commission,  Washington,  D.C. 
(Assignee). 
William  C.Yee. 

U.  S.  Patent  No.  3,627,479,  2  p,  1  fig,  3  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol  893,  No.  2,  p  649,  December  14,  1971. 

Descriptors:  'Patents,  'Desalination  processes, 
Scaling,  'Electrochemistry,  'Separation 

techniques,  Methodology,  Brines,  Sea  water. 
Identifiers:     Scale-forming     materials,     Alkaline 
scale. 

The  process  consists  of  electrolyzing  a  concen- 
trated brine  to  form  NaOH,  H2,  and  C12;  combin- 
ing at  least  a  portion  of  the  H2  and  C12  to  form 
HCL;  and  adding  the  HC1  to  the  first  portion  of 
sea  water  in  quantity  to  react  with  bicarbonate  to 
produce  C02.  NaOH  is  added  to  a  second  portion 
of  the  sea  water  to  precipitate  calcium  carbonates. 
Evaporation  procedures  are  used  to  deliver  fresh 
water  from  the  mixture  formed.  (Sinha-OEIS) 
W72-06620 


SYSTEM  FOR  THE  DESALINATION  OF  SEA 
WATER, 

Pierre  Mahistre. 

U.  S.  Patent  No.  3,494,835,  3  p,  3  fig,  9  ref;  Patent 
Abstracts  Section,  Official  Gazette,  Vol.  871,  No. 
2,  p  564,  February  10,  1970. 

Descriptors:   'Patents,   Desalination,  Sea  water, 
•Desalination  apparatus,   Distillation,   'Desalina- 
tion processes,  Mechanical  equipment. 
Identifiers:  Heat  of  vaporization,  Inorganic  salt. 


Use  is  made  of  an  'open'  refrigerating  circuit 
operating  with  a  small  difference  in  absolute  tem- 
perature between  a  hot  source  and  a  cold  source. 
A  constant  level  tank  is  open  to  the  atmosphere 
and  a  barometric  tube  closed  at  the  upper  end  has 
its  lower  end  submerged  in  the  water.  A  compres- 
sor lowers  the  pressure  to  draw  sea  water  into  the 
tank  and  feed  vapor  to  a  heat  exchanger  extending 
downward  through  the  tube  and  feeding  a  fresh 
water  run-off  line.  Inorganic  salts  are  collected  as 
a  by-product.  (Sinha-OEIS) 
W72-07086 


FALLING        FILM 
FOR      PRODUCING 


FLASH 
FRESH 


MULTISTAGE 
EVAPORATOR 
WATER, 

Badger  (W.  L.)  Associates,  Inc.,  Ann  Arbor,  Mich. 

(Assignee). 

Ferris  C.  Standiford,  Jr. 

U.  S.  Patent  No.  3,494,836,  4  p,  3  fig,  12  ref;  Patent 

Abstracts  Section,  Official  Gazette,  Vol.  871,  No 

2,  p  565,  February  10,  1970. 

Descriptors:    'Patents,    'Desalination   apparatus, 

•Evaporators,  Brackish  water,  Sea  water,  Fresh 

water,  Multistage  flash  evaporators,  Separation 

techniques,     'Flash     distillation,     'Desalination 

processes. 

Identifiers:  'Multistage  flash  evaporators. 

The  required  heating  length  is  shortened  by  caus- 
ing the  liquid  being  heated  to  flow  as  film  across 
the  heated  surface  under  the  influence  of  gravity. 
Boiling  of  the  film  is  prevented  by  the  presence  of 
non-condensible  gases.  The  gases  are  at  a  pressure 
at  least  equal  to  the  maximum  vapor  pressure  of 
the  film,  the  inert  gases  containing  carbon  dioxide 
to  prevent  formation  of  scale.  The  feed  water  is 
heated  through  a  wide  temperature  range  in  stages 
by  vapor  condensing  at  successively  higher  tem- 
peratures and  absolute  pressures.  The  heated  feed 
water  is  heated  further  by  an  external  source  and 
then  flashed  down  to  successively  lower  absolute 
pressures,  thereby  supplying  the  vapor  needed  to 
heat  the  feedwater.  The  condensate  of  this  vapor 
is  the  distilled  water  product.  (Sinha-OEIS) 
W72-07087 


APPARATUS  AND  PROCESS  FOR  THE 
OSMOTIC  SEPARATION  OF  WATER  FROM  A 
SALINE  SOLUTION, 

Morris  Mendelson. 

U.  S.  Patent  No.  3,493,495,  4  p,  2  fig,  2  ref;  Patent 
Abstracts  Section,  Official  Gazette,  Vol.  871,  No. 
I,p220,  February  3,  1970. 

Descriptors:  'Patents,  'Desalination  apparatus, 
'Desalination  processes,  Separation  techniques, 
'Osmosis,  Sea  water,  Membranes,  Permeability, 
Semipermeable  membranes,  Saline  water,  *R- 
everse  osmosis,  Fresh  water,  Mechanical  equip- 
ment. 
Identifiers:  'Permeability  cell. 

A  system  is  described  that  has  a  primary  feed 
water  circuit  with  high  pressure,  a  low  volume 
pump  and  a  secondary  feed  water  circuit  with  a 
low  pressure,  high  volume  pump.  The  high  pres- 
sure pump  delivers  feed  water  into  a  permeability 
cell  under  a  pressure  of  1 500  p.s.i.  Fresh  water  per- 
meates through  a  semi-permeable  membrane  in  the 
cell.  A  residue  of  salts  and  minerals  remains.  The 
secondary  feed  water  circuit  is  separated  from  the 
primary  circuit  by  a  valve.  The  low  pressure  pump 
delivers  feed  water  at  50  p.s.i.  into  the  first 
subchamber.  The  separating  valve  is  opened 
periodically  so  that  the  pressure  in  both  circuits  is 
equal.  The  feed  water  in  the  first  subchamber  is 
delivered  as  a  second  stream  into  the  cell  where  it 
mixes  with  the  concentrated  brine.  The  brine  and 
salts  are  washed  from  the  membrane  and  delivered 
to  the  storage  area.  (Sinha-OEIS) 
W72-07091 


REVERSE  OSMOSIS  SYSTEM, 

North  American  Rockwell  Corp.,  Canoga  Park, 

Calif.  (Assignee). 

Arthur  L.  Kohl,  and  Frederick  W.  Poucher,  Jr. 


U.  S.  Patent  No.  3,494,469,  3  p,  6  fig,  4  ref;  Patent 
Abstracts  Section,  Official  Gazette,  Vol.  871,  No. 
2,p480,  February  10,  1970. 

Descriptors:       'Patents,       'Reverse       osmosis, 

'Desalination     apparatus,     'Membranes,     Saline 

water,     Mechanical     equipment,      'Desalination 

processes. 

Identifiers:  Sealing  methods,  Tubular  membranes. 

Tubular  reverse  osmosis  membranes  and  backing 
plates  are  assembled  and  retained  in  a  stacked 
unit.  A  pressurized  feed  fluid  introduced  into  the 
system  is  constrained  to  flow  through  an  internal 
fluid  volume  defined  by  the  tubular  membrane.  A 
backup  structure  reduces  the  distance  the  fluid 
must  travel  and  reduces  pressure  losses.  The 
system  does  not  require  internal  product  water 
collection  channels  thus  permitting  extremely 
close  spacing  of  adjacent  membrane  tubes.  (See 
also  W72-07094)  (Sinha-OEIS) 
W72-07093 


REVERSE  OSMOSIS  SYSTEM, 

North  American  Rockwell  Corp.,  Canoga  Park, 

Calif.  (Assignee). 

Arthur  L.  Kohl. 

U.  S.  Patent  No.  3,494,468,  3  p,  5  fig,  5  ref;  Patent 

Abstracts  Section,  Official  Gazette,  Vol.  871,  No. 

2,  p  480,  February  10,  1970. 

Descriptors:       'Patents,       'Reverse       osmosis, 
'Desalination    apparatus,    Saline    water,    'Mem- 
branes,    'Desalination     processes,     Mechanical 
equipment. 
Identifiers:  Collector  trays. 

Collector  trays  are  assembled  in  a  stacked  unit  and 
positioned  within  a  pressure  vessel.  The  system 
provides  a  maximum  area  of  useful  membrane  sur- 
face per  unit  volume  of  high  pressure  containment. 
The  total  distance  that  the  product  fluid  must 
travel  through  the  backing  material  is  substantially 
reduced  over  that  of  other  systems.  (See  also  W72- 
07093)  (Sinha-OEIS) 
W72-07094 
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METHODS  OF  ANALYSIS  AND  DETERMINA- 
TION OF  EFFECTS  OF  ALTERNATIVE  USES 
OF  FORESTED  LAND  ON  STREAMFLOW, 

Washington     Univ.,     Seattle.     Coll.     of     Forest 

Resources. 

For  primary  bibliographic  entry  see  Field  04C. 

W72-06606 


COLORADO  RIVER  BASIN  PILOT  PROJECT 
(FINAL  ENVIRONMENTAL  IMPACT  STATE- 
MENT). 

Bureau  of  Reclamation,  Denver,  Colorado.  En- 
gineering and  Research  Center. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-201  086-F,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  May  28,  1971.  31  p,  1  map,  1 
chart. 

Descriptors:  'Artificial  precipitation,  'Cloud 
seeding,  'Snowfall,  Weather  modification,  Cloud 
physics,  Water  supply,  Weather,  Weather 
forecasting.  Weather  data,  Climatic  data, 
Meteorological  data,  Weather  patterns,  Colorado, 
Silver  iodide,  Snow. 

Identifiers:  'Environmental  impact  statements, 
'San  Juan  Mountains  (Colo). 

The  project  is  a  test  of  large-scale  cloud  seeding 
techniques  for  increasing  snowfall  in  mountainous 
areas.  A  1,300  square  mile  target  area  of  the  San 
Juan  Mountains  will  be  utilized.  The  project's 
main  objective  is  to  provide  scientific  and  en- 
gineering evaluations  of  snowfall  increases,  and  is 
justified  by  recent  advances  in  winter  cloud  seed- 
ing. Present  evidence  does  not  suggest  dramatic 
ecological  consequences.  Extensions  in  the  snow- 
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melt  season  and  mountain  snowpack  retention 
may  not  be  proportional  to  increased  snow  and 
may  be  relatively  short.  Avalanche  potential  and 
silver  concentrations  will  be  assessed.  Alternative 
experimentation  sites  have  been  eliminated  for  a 
variety  of  specified  reasons.  No  long  range  or  irr- 
eversible effects  are  anticipated.  Seeding  suspen- 
sions and  concurrent  ecological  monitoring  will 
tend  to  prevent  any  short-range  ecological  effects. 
Comments  of  concerned  agencies  are  included. 
(Earl-Florida) 
W72-06646 


PECOS  RIVER  BASIN  WATER  SALVAGE  PRO- 
JECT (DRAFT  ENVIRONMENTAL  IMPACT 
STATEMENT). 

Bureau  of  Reclamation,  Amarillo,  Tex. 

Available  froii  the  National  Technical  Informa- 
tion Service  as  PB-201  253-D,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  June  1971.  54  p. 

Descriptors:  *Phreatophytes,  *Brush  control, 
"Texas,  *New  Mexico,  'Water  yield  improve- 
ment, 'Environmental  effects,  United  States, 
♦Tamarisk,  Riparian  plants,  Arid  lands.  Consump- 
tive use,  Water  table,  Water  utilization,  Ground- 
water, Legal  aspects.  Competing  uses,  Federal 
government,  State  governments,  Project  planning. 
Birds,  Nests,  Federal  project  policy.  Reclamation, 
Vegetation  effects,  Water  conservation. 
Identifiers:  'Environmental  impact  statements, 
*Pecos  River  Basin. 

The  Pecos  River  Basin  Water  Salvage  Project  is 
designed  for  the  removal  and  control  of  nonbenef i- 
cial  vegetation,  principally  saltcedar.  The  elimina- 
tion or  control  of  dense  stands  of  these  plants  will 
prevent  nonbeneficial  use  of  a  vast  amount  of 
water.  This  will  allow  the  water  table  to  rise.  Thus, 
a  significant  amount  of  water  would  be  salvaged 
for  human  uses  in  an  area  which  has  experienced  a 
critical  shortage  of  water.  The  predicted  hunting 
and  fishing  losses  which  would  be  caused  by 
complete  removal  of  all  phreatophytes  have  been 
minimized  by  leaving  selected  areas,  such  as  river 
fringes  and  fence  rows,  undisturbed.  Disruption  of 
nesting  areas  for  the  mourning  dove  is  a  major 
concern.  Alternatives  to  the  project  include  the 
following:  (1)  delaying  the  project,  (2)  substituted 
plantings,  (3)  clearing  only  heavy  infestations,  and 
(4)  no  project  at  all.  No  resources  would  be  irr- 
eversibly committed.  The  comments  of  concerned 
organizations  are  set  forth.  (Johnson-Florida) 
W72-06648 


THE  COMPARATIVE  WATER  ECONOMY  OF 
REPRESENTATIVE  EVERGREEN 

SCLEROPHYLL  AND  DROUGHT  DECIDUOUS 
SHRUBS  OF  CHILE, 

Stanford     Univ.,     Calif.     Dept.     of     Biological 
Sciences;  and  Universidad  Catolica  de  Chile,  San- 
tiago. Laboratorio  de  Botanica. 
For  primary  bibliographic  entry  see  Field  021. 
W72-06702 


RECOVERY  OF  DESERT  PLANTS  IN  VARIOUS 
STATES  OF  VIGOR, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Range 

Science. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-06703 


WARM  FOG  MODIFICATION  STUDIES, 

Meteorology  Research,  Inc.,  Altadena,  Calif. 
T.  B.  Smith,  A.  I.  Weinstein,  C.-W.  Chien,  and  D. 
M.  Takeuchi. 

Available  from  NTIS,  Springfield,  Va.  22151  as 
AD-733  671,  $3.00  paper  copy,  $0.95  microfiche. 
Final  Contract  Report  AFCRL-71-0467,  MRI  71- 
978,  August  1971.  96  p,  36  fig,  15  tab,  8  ref. 
7605,8620  Task  No.  760501,862005,  Contract  No. 
F19628-70-C-0069. 


Descriptors:  'Weather  modification,  *Fog,  'Air- 
craft, 'Analytical  techniques,  'California,  Cloud 
seeding,  Condensation,  Computer  models, 
Hydrologic  data,  Data  collections.  Meteorology. 
Identifiers:  'Fog  dissipation.  Hygroscopic  seed- 
ing. 

A  series  of  field  experiments  were  carried  out  to 
investigate  the  treatment  of  warm  fogs  by  hygro- 
scopic materials.  Fourteen  tests  were  made  in  the 
Noyo  River  Valley  in  northern  California  using  a 
DC-3  aircraft  and  a  helicopter  to  dispense  hygro- 
scopic material  at  the  fog  top.  Extensive  ground 
instrumentation  recorded  the  effects  of  the  treat- 
ment. Other  tests  were  conducted  using  C-130  air- 
craft and  an  Air  Force  helicopter.  Some  of  the  test 
results  illustrated  include  Water  Mass  Distribu- 
tion, Time  History  of  Total  Water  Mass,  and  Time 
History  of  Droplet  number.  Computer  model  cal- 
culations support  the  results  of  the  field  programs 
and  strengthen  the  physical  understanding  of  the 
processes  involved.  (Woodard-USGS) 
W72-06786 


THE  EFFECT  OF  SHELTER  ON  THE  TEM- 
PERATURE AND  MOISTURE  OF  DESERT 
SANDS, 

All-Union    Scientific    Research    Inst,    for    Agro- 
forestry  Amelioration,  Moscow  (USSR). 
A.  M.  Stepanov. 

Soviet  Geography:  Review  and  Translation,  Vol 
12,  No  10,  p  695-701,  December  1971.  4  tab,  5  ref. 
Tram,  from  Problemy  Osvoyeniya  Pustyn'  1969, 
No  4. 

Descriptors:  'Arid  lands,  'Windbreaks,  'Shelter- 
belts,  'Soil  temperature,  'Soil  moisture,  Barriers, 
Air  circulation,  Plant  growth,  Dunes,  Sands,  Sta- 
bilization, Water  conservation,  Wind  velocity. 
Slopes. 

The  role  of  desert  mechanical  shelter  is  usually  as- 
sociated with  a  desire  to  reduce  wind  speeds  in  the 
surface  layer,  prevent  sand  drifting  and  protect 
plants  against  wind  erosion.  Its  significance  with 
respect  to  moisture  accumulation  and  conserva- 
tion is  generally  ignored.  Investigations  in  the 
Kara-Kum  Desert  on  mechanical  shelters,  includ- 
ing covering  sand  binders  and  standing  wind- 
breaks, revealed  that  such  structures  reduced 
wind  speed  in  the  surface  layer  resulting  in  an  at- 
tenuation of  sand  drifting.  At  midday,  the  shelters 
reduced  sand  temperatures  by  as  much  as  2.5 
degrees  C  on  south-facing  slopes  and  by  about 
twice  as  much  on  north-facing  slopes.  Combina- 
tions of  slope  and  windward  and  lee  sides  of  bar- 
riers were  even  more  effective.  The  stabilized 
dunes  lost  60%  less  moisture.  Standing  windbreaks 
did  not  produce  sand  desiccation.  The  lee  side  on 
south-facing  slopes  and  the  windward  side  on 
north-facing  sand  dune  slopes  were  the  areas  of 
decreased  sand  temperature  combined  with  in- 
creased moisture  that  resulted  in  optimal  plant 
growth.  (Casey-Arizona) 
W72-07044 


WEATHER  MODIFICATION  OPERATIONS  IN 
CALIFORNIA:  OCTOBER  1,  1968  -  SEP- 
TEMBER 30,  1969. 

California  State  Dept.  of  Water  Resources,  Sacra- 
mento. 

Bulletin  16-69,  June  1970.  14  p,  1 1  fig,  1 1  tab,  1  ref. 

Descriptors:  'Climatic  data,  'Rainfall,  'Precipita- 
tion (Atmospheric),  'Fog,  'Weather  modification, 
Airports,  Silver  iodide.  Sodium  chloride,  Califor- 
nia, Mapping. 
Identifiers:  'Fog  dispersal. 

From  October  1,  1968  through  September  30, 
1969,  9  licensees  conducted  weather  modification 
projects  in  California.  As  a  precipitation-increas- 
ing attempt,  7  of  the  licensees  distributed  silver 
iodide  in  some  form.  Each  project  area  map  is 
presented  with  relevant  data  on  number  of  at- 
tempts,   flights,    storms    and    amount    of    silver 


iodide.  Additionally,  2  fog  dispersal  projects 
which  were  conducted  at  the  Sacramento 
Metropolitan  Airport  and  the  Los  Angeles  Interna- 
tional Airport,  attempted  to  improve  runway  visi- 
bility on  cloudy  or  foggy  days.  The  majority  ap- 
peared successful.  A  precipitation  map  id 
presented  for  the  state  of  California  covering  the 
study  year.  (Casey-Arizona) 
W72-07053 


WATER  CONSERVATION  SIGNIFICANCE  OF 
FOREST  STANDS  UNDER  THE  CONDITIONS 
OF  TIEN  SHAN,  (IN  RUSSIAN), 

P.  N.  Matveev. 

Lesovedenie.  4.  3-8.  1969.  (Engl.  summ.). 
Identifiers:    Accumulation,    Betula-Verrucosa-D, 
Conservation,  Forest,  Larix-Sibirica-G,  Physical, 
Pinus-Sylvestris-G,     Precipitation,     Snow,     Soil, 
Spruce-G,  Stands,  Tien-Shan,  USSR. 

Water  conservation  properties  of  artificial  stands 
were  studied  in  young  closed  plantations  of  I.arix 
sibirica,  Pinus  sylvestris,  and  Betula  verrucosa,  on 
forest  clearings,  and  in  natural  spruce  forests  The 
canopy  of  Larix  plantations  shuts  out  30.795  of  the 
precipitation,  that  of  pine  -34.3%  and  that  of  birch 
-21.4%;  spruce  in  the  spruce  forest  shuts  out  6594. 
The  highest  amount  of  snow  is  accumulated  in 
larch  plantations  (82.9  mm),  then  in  birch  planta- 
tions (69.9  mm)  and  in  pine  plantations  (34  mm);  in 
the  spruce  forests  only  22  mm  of  snow  are  accu- 
mulated during  the  winter.  Forest  plantations 
differ  advantageously  from  the  natural  spruce 
stands  regarding  the  distribution  of  precipitation. 
They  also  improve  the  hydrophysical  properties  of 
soil.-Copyright  1971 ,  Biological  Abstracts,  Inc. 
W72-07116 


3C.  Use  of  Water  of  Impaired 
Quality 


RESPONSE  OF  BEAN  PLANTS  TO  SODIUM 
CHLORIDE  AND  SODIUM  SULPHATE 
SALINIZATION, 

Volcani  Inst,  of  Agricultural  Research,  Rehovoth 
(Israel);  and  Hebrew  Univ.,  Jerusalem  (Israel). 
A.  Meiri,  J.  Kamburoff,  and  A.  Poljakoff-Mayber. 
Annals  of  Botany,  Vol.  35,  No.  4,  p.  837-847,  1971. 
2  fig,  9  tab,  15  ref. 

Descriptors:   'Plant  physiology,   'Osmotic  pres- 
sure, 'Anions,  'Cations,  'Water  balance.  Sodium. 
Chlorides,  Sulfates,  Laboratory  tests,  SALINE 
WATERS,  Metabolism,  Plant  growth 
Identifiers:  'Relative  water  content. 

Bean  plants  were  grown  on  control  (-0.7  bar), 
weak  (-2.2)  or  strong  (-3.7)  salinities  of  NaCl  or  Na 
sulfate.  The  effects  of  changing  salinities  were 
also  studied  for  the  strong  and  control  sulfate  solu- 
tions. At  isosmotic  concentrations  of  the  salts, 
there  were  no  significant  changes  in  dry-weight  ac- 
cumulations or  leaf  area  increases,  and  therefore 
no  differences  in  growth.  Relative  water  content 
of  the  plants  was  also  the  same  in  response  to 
isosmotic  concentrations  of  the  salts  Salinity  ad- 
justments were  much  slower  with  the  sulfate  solu- 
tion and  never  did  become  complete.  Sap  CI  ions 
reached  much  higher  levels  in  CI  solutionv  than 
sulfate  ions  in  sulfate  solutions  and  resulted  in 
higher  sap  electrical  conductivities  implying  dif- 
ferences in  the  mechanisms  of  osmotic  adjust- 
ment, which  were  slower  with  sulfate  salinity  Dif- 
ferences in  transpiration  rate  reductions  were  also 
apparent,  with  CI  solutions  resulting  in  a  greater 
reduction.  The  differences  in  the  plant  responses 
to  the  2  different  types  of  treatment  were  probably 
due  to  the  anions,  but  the  differences  in  Na  ion 
concentrations  cannot  be  ignored  either.  (Casey- 
Arizona) 
W72-06701 


SOIL   SALINIZATION    AND   WELSH   SETTLE- 
MENT IN  CHUBUT,  ARGENTINA, 

Alberta  Univ.,  Edmonton.  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  04A. 
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72-06714 


?FECT   OF   SALINITY    ON    GROWTH    OF    A 
iLT  MARSH  GRASS, 

ripps  Institution  of  Oceanography,   La  Jolla, 

ilif. 

ir  primary  bibliographic  entry  see  Field  021. 

72-06719 


IE  EFFECT  OF  SODIUM  CHLORIDE  ON 
>ME  PHYSIOLOGICAL  GROUPS  OF 
ICROORGANISMS  INHABITING  A  HIGHLY 
iLINE  SOIL, 

;brew    Univ.,    Rehovoth    (Israel).    Faculty    of 
jriculture;  and  Hebrew  Univ.,  Rehovoth  (Israel). 
;pt.  of  Phytopathology  and  Microbiology, 
ir  primary  bibliographic  entry  see  Field  021. 
72-07036 


ATER  RELATIONS  AND  GROWTH  OF  COT- 
)N  AS  INFLUENCED  BY  SALINITY  AND 
JLATIVE  HUMIDITY, 

>ricultural  Research  Service,  Riverside,  Calif. 
iil  and  Water  Conservation  Research  Div.;  and 
ilifornia  Univ.,  Riverside.  Dept.  of  Statistics. 
J.  Hoffman,  S.  L.  Rawlins,  M.  J.  Garber,  and  E. 
.Cullen. 

»ronomy  Journal,  Vol  63,  No  6,  p  822-826, 
Dvember-December  1971.  4  fig,  4  tab,  17  ref. 

:scriptors:  *Cotton,  *Salt  tolerance,  *Leaves, 
'ranspiration,  *Plant  growth,  Plant  root  systems, 
illen,  Laboratory  tests,  Temperature,  Humidity, 
op  production,  Soil-water-plant  relationships, 
smotic  pressure,  Water  balance, 
entifiers:  *Plant  water  potential,  'Relative  flu- 
idity. 

evious  research  has  indicated  interactive  effects 
tween  soil  salinity  and  relative  humidity  (RH)  in 
an  plant  growth.  This  interaction  was  studied  in 
owing  cotton  plants  in  4  sunlit  climate  chambers, 
te  chambers  were  controlled  at  25,  40,  65  and 
%  RH.  Plant  root  media  were  maintained  at 
motic  potentials  of -0.4,  -5,  -10and-15  bars  in  the 
imate  chambers.  Shoot  growth  increased  by  40% 
the  90%  RH  atmosphere  and  was  unaffected  at 
her  RHs.  High  RHs  caused  at  least  a  doubling  of 
e  root/shoot  ratio.  Seed  cotton  yields  were  at 
:ld  yield  levels  only  in  the  40  and  65%  climates 
xause  the  flowers  did  not  undergo  another 
:hiscence  at  the  extreme  RHs.  Transpiration  per 
lit  leaf  area  ratio  increased  about  80%  at  all 
Unity  levels  as  the  RH  decreased  from  90%. 
ith  humidity  a  constant,  it  decreased  slightly 
ith  salinity  increase.  Plant  age  was  also  a  factor 
transpiration  levels,  causing  decreases  with  in- 
easing  age.  Since  the  yields  of  dry  matter  as  a 
nction  of  salinity  did  not  vary  with  RH,  it  ap- 
:ared  that  there  was  no  interaction  between 
.Unity  and  RH.  This  was  reinforced  by  the  same 
suits  with  leaf  area  as  a  function  of  salinity  at 
fferent  relative  humidities.  (Casey-Arizona) 
'72-07058 


HE  CHAC  PLAN:  IRRIGATION  STRUCTURE 

J  AN  UNDERDEVELOPED  REGION  OF  PECU- 

IAR  ECOLOGY  IN  THE  STATE  OF  YUCATAN 

X  PLAN  CHAC:  OBRA  DE  RIEGO  EN  UNA 

EGION         SUBDESARROLLADA         Y         DE 

COLOGIA  PARTICULAR,  EN  EL  ESTADO  DE 

UCATAN). 

:cretaria  de  Recursos  Hydraulicos,  Mexico  City. 

ireccion  de  Pequena  Irrigation 

or  primary  bibliographic  entry  see  Field  08A. 

'72-07061 


OLE  OF  MG  IN  THE  FORMATION  OF 
DLONETZIC  SOILS  ON  IRRIGATION  WITH 
IINERALIZED  WATERS, 

.  K.  Vorotnyk. 

hrokhim  Hruntozn  Resp  Mizhvid  Temat  Nauk 

b.  10.  86-96. 1969.  (Russ.  summ.). 

lentifiers:    Formation,    Irrigation,    Magnesium, 

iineralized,  Soils,  Solonetzic,  USSR. 


In  the  southern  Ukraine  and  in  the  Donbas,  irriga- 
tion with  mineralized  waters  produces  Na  or  Na- 
Mg  solonetzization  of  soils.  A  detailed  examina- 
tion of  the  nature  of  Na-Mg  salinity  in  irrigated 
soils  is  presented.  Mg  ions  take  an  active  part  in 
solonetzization  of  soils  irrigated  with  waters  con- 
taining approx  25%  Mg  salts  and  approx  50%  Na 
salts— Copyright  1971 ,  Biological  Abstracts,  Inc. 
W72-07113 


STUDIES  ON  THE  QUALITY  OF  UN- 
DERGROUND WATERS  OF  BHILWARA  AND 
CHITTORGARH  DISTRICTS  OF  RAJASTHAN, 
(IN  JAPANESE), 

Rajasthan  Univ.,  Jaipur  (India).  Dept.  of  Agricul- 
ture. 

D.  L.  Sharma,  L.  N.  Sharma,  and  B.  L.  Darra. 
Ann  Arid  Zone.  9  (4):  1970.  229-235.  English  sum- 
mary. 

Identifiers:  Acidity,  Alkalinity,  Bhilwara,  Chittor- 
garh,  Districts,  India,  Irrigation,  Rajasthan,  Soil, 
Underground. 

The  water  table  depths  of  25%  of  the  wells  crossed 
the  safe  limits  (2  m)  in  the  monsoon  season. 
Waters  of  25%  of  the  wells  are  of  medium,  60% 
high  and  15%  very  high  salinity  classes;  92%  fall 
under  the  low  and  8%  under  the  medium  alkalinity 
classes.  Irrigation  with  these  waters  should  be  sup- 
plemented with  cultural  treatments:  farmyard 
manure,  town  compost,  green  manuring,  gypsum 
or  any  other  suitable  soil  ameliorators.  The  soils 
might  deteriorate  in  the  course  of  irrigation  unless 
a  good  drainage  system  is  provided. -Copyright 
1971 ,  Biological  Abstracts,  Inc. 
W72-07270 

3D.  Conservation  in  Domestic  and 
Municipal  Use 


EMPIRICAL  STUDY   OF  ECONOMIC-ECOLO- 
GIC  LINKAGES  IN  A  COASTAL  AREA, 

Clemson     Univ.,     S.C.     Dept.     of     Agricultural 

Economics;  and  Georgia  Inst,  of  Tech.,  Atlanta. 

Environmental  Research  Center. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-06585 


PHYSICAL        AND        FINANCIAL        MASTER 
PLANNING, 

Black  and  Veatch,  Kansas  City,  Mo. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-06889 


THE      SYSTEMS      APPROACH      IN      URBAN 
PLANNING, 

Barton-Aschman  Associates,  Inc.,  Chicago,  111. 
For  primary  bibliographic  entry  see  Field  06A. 
W 72-06947 


WATER    REQUIREMENTS    OR    WATER    DE- 
MANDS, 

Johns  Hopkins  Univ.,  Baltimore,  Md.  Dept.  of 
Geography  and  Environmental  Engineering. 
For  primary  bibliographic  entry  see  Field  06D. 
W72-06952 


REGIONALISM  -  SENSE  AND  SAVINGS, 

Central   Connecticut   State   Coll.,   New    Britain. 

Dept.   of   Economics;  and   State   Univ.,  of  New 

York,  Albany. 

For  primary  bibliographic  entry  see  Field  06C. 

W72-07115 


3E.  Conservation  in  Industry 


ECONOMIC  AND  ENVIRONMENTAL 

EVALUATION  OF  DEVELOPMENT  ALTERNA- 
TIVES FOR  BEAUFORT  COUNTY,  SOUTH 
CAROLINA, 

Clemson  Univ.,  S.C.  Water  Resources  Research 

Inst. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-06605 


TWO  METHODS  OF  STUDYING  THE  EFFECT 
OF  MUNICIPAL  SEWER  SURCHARGES  ON 
FOOD  PROCESSING  WASTES, 

North  Carolina   State   Univ.,   Raleigh.   Dept.  of 

Economics. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-06976 


3F.  Conservation  in  Agriculture 


A  NOTE  ON  CRITERION  FOR  SELECTION  OF 
IRRIGATION  PROJECTS, 

A.  Chatterjee. 

Economic  Affairs,  Vol  16,  No  1-2,  p  79-85,  Janua- 
ry/February, 1971. 

Descriptors:       'Irrigation       programs,       *Water 
resources   development,    'Cost-benefit   analysis, 
Financial     analysis,     Direct     benefits,     Indirect 
benefits,  Discount  rate. 
Identifiers:  'Discounted  cash  flow,  India. 

The  traditional  financial  criterion  for  selection  of 
Indian  irrigation  projects  has  been  the  'productivi- 
ty test.'  An  irrigation  scheme  was  deemed 
'productive'  and  qualified  for  selection  if  the  net 
return  from  the  project  was  sufficient  to  repay  the 
prescribed  annual  interest  charges  on  the  capital 
invested.  Ideally,  such  projects  would  not  impose 
any  burden  on  the  state  treasury  after  their 
completion.  This  criterion  focuses  only  on  finan- 
cial return;  it  does  not  take  into  account  the  direct 
and  indirect  returns  flowing  to  the  community 
from  an  irrigation  project.  Consequently,  the 
'benefit-cost'  criterion  has  been  evolved  in 
modern  economic  theory  to  provide  a  correct 
guideline  to  public  policy  makers.  The  'benefits' 
from  an  irrigation  project  can  be  divided  into 
direct  and  indirect  primary  benefits  and  direct  and 
indirect  secondary  benefits.  However,  in  the  cal- 
culation of  'benefits,'  only  direct  primary  benefits 
from  the  irrigation  schemes  are  taken  into  account. 
A  more  sophisticated  method  of  calculation  of 
benefit-cost  ratios  evolved  in  recent  times  is  the 
discounted  cash  flow  method  of  computing  the 
returns  from  a  project.  Under  this  method  the 
costs  and  the  benefits  are  reduced  to  a  common 
time  basis  for  present  worth  through  the  adoption 
of  appropriate  discount  rates.  (Settle-Wisconsin) 
W72-06581 


AGRICULTURE'S  EFFECT  ON  NITRATE  POL- 
LUTION OF  GROUNDWATER, 

Agricultural  Research  Service,  Fort  Collins,  Colo. 
For  primary  bibliographic  entry  see  Field  05B. 
W72-06598 


WATER      POLLUTION      POTENTIAL      ESTI- 
MATED FROM  FARM  NUTRIENT  BUDGETS, 

Connecticut    Agricultural    Experiment    Station, 

New  Haven. 

For  primary  bibliographic  entry  see  Field  05B . 

W72-06676 


RECENT    CASES    OF    WATER-UTILITY    LIA-        RESPONSE    OF    BEAN    PLANTS   TO    SODIUM 


BILITY, 

National     Inst,     of     Municipal     Law     Officers, 

Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-07202 


CHLORIDE        AND        SODIUM         SULPHATE 
SALINIZATION, 

Volcani  Inst,  of  Agricultural  Research,  Rehovoth 
(Israel);  and  Hebrew  Univ.,  Jerusalem  (Israel). 
For  primary  bibliographic  entry  see  Field  03C. 
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W72-06701 


PREDICTED  FORAGE  YIELD  BASED  ON  FALL 
PRECIPITATION  IN  CALIFORNIA  ANNUAL 
GRASSLANDS, 

California  Univ.,  Hopland.  Hopland  Field  Station. 
For  primary  bibliographic  entry  see  Field  04A. 
W72-06704 


RAINFALL  PATTERN  AND  MONTHLY 
FORAGE  YIELDS  IN  THAL  RANGES  OF 
PAKISTAN, 

Pakistan  Forest  Inst.,  Peshawar. 

For  primary  bibliographic  entry  see  Field  04 A. 

W72-06705 


RANGE  MANAGEMENT  AND  IMPROVEMENT 
IN  NEW  ZEALAND, 

For  primary  bibliographic  entry  see  Field  04A. 
W72-06708 


POPULATION,  AGRICULTURE  AND  FOOD 
SUPPLY  IN  LATIN  AMERICA, 

Calgary  Univ.  (Alberta).  Dept.  of  Geography. 
A.  Gonzalez. 

Cahiers  de  Geographie  de  Quebec,  No.  35,  p.  332- 
343,  September,  1971.  4  tab,  7  ref. 

Descriptors:  'Productivity,  'Human  populations, 
♦Agriculture,  Foreign  lands,  Irrigation,  Food 
abundance,  Diets,  Cereal  crops,  Geographical  re- 
gions, 'Regional  analysis. 

Identifiers:  *Latin  America,  'Developing  regions, 
'Productivity  increases,  'Overpopulation. 

Of  the  world's  underdeveloped  regions,  Latin 
America  is  the  most  advanced.  The  share  of 
agriculture  in  the  gross  domestic  product  of  most 
countries  is  declining.  The  percentage  of  agricul- 
tural laborers  in  the  work  force  is  slowly  decreas- 
ing as  is  agriculture's  share  of  export  earnings, 
although  it  is  still  the  biggest  export  category.  Dur- 
ing the  1950's  and  1960's  agricultural  production 
increased  at  the  rate  of  about  3%  annually,  which 
just  kept  pace  with  population  increase.  Only  3  na- 
tions (Venezuela,  Bolivia  and  Chile)  are  net  food 
importers.  Therefore  the  region  constitutes  an 
agricultural  and  food  surplus  region.  A  review  of 
nation-by-nation  per  capita  dietary  intake  reveals 
calory  and  protein  levels  that  are  low  but  signifi- 
cantly higher  than  those  in  the  rest  of  the  un- 
derdeveloped world.  Most  of  the  increases  in 
agricultural  yield  have  been  through  expansion 
rather  than  intensification.  At  present  only  about 
one-twentieth  of  the  arable  land  is  under  irrigation 
and  considerable  future  increases  will  be  necessa- 
ry in  order  to  obtain  high  yields  inherent  in  the  new 
crop  varieties.  The  green  revolution  will  have  a 
great  impact  on  the  region.  (Casey-Arizona) 
W72-06712 


MONTHLY  VARIATION  IN  THE  CHEMICAL 
COMPOSITION  OF  DESERT  SALTBUSH, 

California  Univ.,  Riverside.  Dept.  of  Agronomy; 
and  California  Univ.,  Riverside.  Agricultural  Ex- 
tension Service. 

For  primary  bibliographic  entry  see  Field  021. 
W72-06713 


SOIL   SALINIZATION   AND   WELSH   SETTLE- 
MENT IN  CHUBUT,  ARGENTINA, 

Alberta  Univ.,  Edmonton.  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  04A. 
W72-06714 


LONGEVITY  OF  BUFFEL  GRASS  SEED  SOWN 
IN  AN  ARID  AUSTRALIAN  RANGE, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,    Canberra   (Australia).    Rangelands 

Research  Unit. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-06715 


EVALUATION  OF  LATENT  EVAPORATION 
ESTIMATES  AND  THEIR  CONVERSION  TO 
POTENTIAL  EVAPORATION, 

Department    of    Agriculture,    Ottawa    (Ontario). 

Plant  Research  Inst. 

For  primary  bibliographic  entry  see  Field  02D. 

W72-06716 


GRAZING     IN    THE    MIDDLE    EAST:    PAST, 
PRESENT,  AND  FUTURE, 

Food  and  Agriculture  Organization  of  the  United 

Nations,  Tehran  (Iran). 

C.K.Pearse. 

Journal  of  Range  Management,  Vol.  24,  No.  1,  p. 

13-16,  January  1971.  4  fig,  13  ref. 

Descriptors:      'Grazing,      'Livestock,      'Range 
management,  'Environmental  effects,  'Depletion, 
Ranges,  Conservation,  Stocking.  Arid  lands. 
Identifiers:  'Middle  East. 

Historical  and  recent  developments  of  livestock 
grazing  in  the  Middle  East  are  reviewed,  with  con- 
clusions drawn  on  future  phenomena  and  solutions 
for  current  problems.  Native  rangelands  were 
grazed  by  domestic  livestock  about  1 1 ,000  years 
ago.  Locally  heavy  and  early  grazing  occurred  for 
many  millennia  with  only  limited  environmental 
impact.  Unmanaged  grazing  (over-stocking)  in- 
creased greatly  within  the  last  century,  resulting  in 
a  serious  regional  depletion.  Lack  of  management 
is  due  to  a  lack  of  appreciation  of  the  seriousness 
of  the  problem  and  lack  of  desire  to  act,  not  to  lack 
of  technical,  legal  or  administrative  basis  for  ac- 
tion. Future  technical  assistance  should  emphasize 
local  understanding  of  the  range  problem. 
Assistance  should  reinforce  local  determination  to 
find  workable  management  solutions.  (Popkin- 
Arizona) 
W72-06717 


SOIL  AND  GRAZING  INFLUENCES  ON  A 
SALT-DESERT  SHRUB  RANGE  IN  WESTERN 
COLORADO, 

Forest  Service  (USDA),  Fort  Collins,  Colo.  Rocky 
Mountain  Forest  and  Range  Experiment  Station. 
For  primary  bibliographic  entry  see  Field  04A. 
W72-06720 


STOCKING     RANGELANDS     ON     THE     RIO 
PUERCO  IN  NEW  MEXICO, 

Forest  Service  (USDA),  Fort  Collins,  Colo.  Rocky 
Mountain  Forest  and  Range  Experiment  Station. 
E.  F.  Aldon,  and  G.  Garcia. 

Journal  of  Range  Management,  Vol  24,  No  5,  p 
344-345,  Sept.  1971.4  ref,  3  tab. 

Descriptors:  'Ranges,  'Stocking,  'Range  manage- 
ment, 'Forages,  'Crop  production,  Range  grasses. 
Grasslands,  Regression  analysis,  Computer  pro- 
grams. New  Mexico. 
Identifiers:  'Semiarid  lands. 

Guidelines  were  developed  for  stocking 
semidesert  ranges  in  New  Mexico,  particularly 
along  Rio  Puerco  drainage.  Stocking  tables  were 
distilled  from  12-years  data  on  stocking  levels, 
utilization  percentages,  and  perennial  grass  forage 
production  on  the  San  Luis  Experimental 
Watersheds  in  the  Rio  Puerco  basin.  Tables  were 
developed  by  computing  multiple  regression  of 
utilization,  production  and  stocking  level.  A  basic 
language  computer  program  is  available  to  make 
stocking  contributions.  The  program  outputs 
stocking  levels  in  animals  per  square  mile.  (Pop- 
kin-Arizona) 
W72-06721 


WATER  MANAGEMENT  ASPECTS  OF  CON- 
SOLIDATING IRRIGATION  SYSTEMS, 

Colorado  State  Univ.,  Fort  Collins. 
G.V.Skogerboe. 

Paper,  American  Society  of  Civil  Engineers,  Ir- 
rigation and  Drainage  Division  Special  Con- 
ference, Lincoln,  Nebr,  Oct  1971 .  23  p,  2  fig. 


Descriptors:  'Irrigation  systems,  'Water  manag 
ment  (Applied),  Water  utilization,  Agriculture 
Municipal  water.  Industrial  water,  Flood  contrc 
Economics,  Aesthetics,  Fish  and  wildlife,  Wati 
supply,  Water  budget,  Social  aspects.  Politic 
aspects,  Consolidation,  'Evaluation,  Surface  i 
rigation,  Analysis. 
Identifiers:  Water-use  study. 

Irrigated  agriculture  has  not  reached  full  potenti 
because  of  the  generally  inflexible  and  static  n. 
ture  of  established  irrigation  systems,  as  coi 
trasted  with  the  dynamic  changes  in  populatioi 
industrialization,  and  water  uses.  Uses  constant! 
competing  for  water  are:  municipal,  industria 
pollution  abatement,  flood  control,  power,  fis 
and  wildlife  habitat,  recreation,  and  aesthetics.  I 
rigation  can  successfully  meet  this  competition  b 
being  constantly  alert  to  technical,  social,  and  it 
stitulional  advancements  and  practices  which  wi 
improve  system  efficiency  and  conserve  wate 
The  history  and  physical  development  of  wester 
irrigation  systems  are  reviewed.  Emphasis  i 
placed  on  water  management  in  discussing  coi 
solidation  of  irrigation  systems.  To  evaluate  th 
engineering,  legal,  and  sociological  factors  affec 
ing  the  consolidation  of  irrigation  systems.  8  ii 
rigated  valleys  in  the  intermountain  west  were  stt 
died.  An  imaginative  water  resource  program  an 
an  efficient  and  effective  water  management  po 
icy  are  necessary  to  meet  the  challenges  of  growl 
and  make  adjustments  resulting  from  new  and  e> 
panding  demands.  (USBR) 
W72-06742 


UNTAPPED  RESERVES  IN  IRRIGATION, 

Azovo-Chernomorskii  Selskokhozyaistvennyi  Ir 

stitut,  Rostov-na-Donu  (USSR). 

N.  S.  Timchenko. 

Soviet  Hydrology-Selected  Papers,  No  1.  p  69-7$ 

1970.  8  fig,  Stab,  10  ref. 

Descriptors:  'Irrigable  land,  'Irrigation  water,  "Ii 
rigation  practices,  'Runoff,  'Waste  water.  'Me 
water,  Water  resources,  Irrigation,  Irrigated  land 
Irrigation  efficiency,  Irrigation  effects,  Irrigalio 
systems.  Return  flow,  Irrigation  operation  an 
maintenance,  Crop  yield.  Water  management  (Ap 
plied). 
Identifiers:  Irrigated  agriculture,  USSR. 

The  effective  use  of  water  for  irrigated  agriculture 
lands  is  becoming  a  highly  acute  problem  in  Rus 
sia.  200,000  to  400,000  hectares  are  undenrrigatei 
because  of  water  shortages  at  irrigation  sources 
Each  year,  about  60  billion  cu  m ,  or  60'% ,  of  all  th 
water  collected  is  lost  through  discharge,  percola 
tion,  and  evaporation.  This  water  would  irrigate 
to  2.5  million  more  hectares  of  land.  In  addition 
about  50  to  60  billion  cu  m  of  water  is  lost  in  runof 
from  the  arid  agricultural  areas.  Since  1965,  thi 
Novocherkassk  Engineering-Reclamation  In 
stitute  has  been  studying  the  irrigation  systems  m 
Rostov  Province  and  the  use  of  melt  water,  wasti 
water  and  water  released  from  canals  on  additiona 
irrigated  areas.  The  test  areas  are  described  an< 
crop  yields  of  areas  irrigated  by  discharge  and  tnel 
water  are  compared  with  those  on  unirrigated  land 
In  an  area  with  combined  use  of  melt  water 
discharge  water  and  unused  water  from  the  canals 
the  land  produces  2  fodder  crops  per  year  and  th< 
crop  yield  is  5  to  6  times  greater  than  on  unir 
rigated  land.  (USBR) 
W72-06755 


PESTICIDES  IN  WATER:  RESIDUES  IN  PONDS 
TREATED  WITH  TWO  FORMULATIONS  01 
DICHLOBENIL, 

Agricultural  Research  Service,  Prosser,  Wash.  Ir 

rigated     Agriculture     Research     and     Extensior 

Center. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-06773 
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ENERGY  BUDGET  AT  THE  EARTH'S 
FACE:  WATER  RELATIONS  AND  STO- 
AL  RESPONSE  IN  A  CORN  FIELD, 

:ultural  Research  Service,  Ithaca,  N.Y.  Soil 
Vater  Conservation  Research  Div. 
irimary  bibliographic  entry  see  Field  021. 
06791 


GATION    INVESTIGATIONS   IN    OTAGO, 
ZEALAND,  IV.  PHYSICAL  PROPERTIES 
OILS  OF  THE  ARROW  BASIN  AND  UPPER 
rHA  VALLEY, 

rtment  of  Agriculture,  Ashburton  (New  Zea- 
Winchmore  Irrigation  Research  Station, 
rimary  bibliographic  entry  see  Field  02G. 
06825 


CT  OF  VARIOUS  BEDDINGS  ON  THE 
LITY  OF  FARMYARD  MANURE:  I.  FAR- 
RD  MANURE  FROM  EARTH  LITTER, 

Univ.  (Egypt).  Faculty  of  Agriculture, 
rimary  bibliographic  entry  see  Field  05C. 
06826 


10MICS  OF  A  WATER-YIELD  FUNCTION 
SUGARCANE, 

amic  Research  Service,  Honolulu,  Hawaii. 

al  Resource  Economic  Div. 

Hogg,  J.  R.  Davidson,  and  Jh.  Chang. 

al  of  the  Irrigation  and  Drainage  Division, 

ican  Society  of  Civil  Engineers,  Vol.  95,  No. 

)  127-138,  March,  1969.  2  fig,  3  tab,  5  ref,  5 

id. 

iptors:  *Economics,  'Irrigation,  •Irrigation 
ces,  *Water  balance,  'Water  demand, 
:r  yield,  Evaporation  pans,  Management, 
cane. 

gregate  water  deficiency  model  developed  to 
E  the  relationship  between  water  and  sugar 
yield  is  presented  along  with  the  empirical 
s  of  a  specific  application  to  plantation  data, 
sefulness  of  the  model  as  a  basis  for  dealing 
i  number  of  economic  problems  in  irrigation 
>ement  is  demonstrated  in  both  a  theoretical 
n  empirical  analysis.  (Skogerboe-Colorado 

16832 


OGEN  ECONOMY  OF  CROPPED  AND 
tOPPED  FLOODED  RICE  SOILS  UNDER 
)  CONDITIONS, 

Hernational  Rice  Research  Inst.,  Los  Banos, 

ia  (Philippines). 

Racho,  and  S.  K.  De  Datta. 

icience,  Vol.  105,  No.  6,  p  419-427,  June, 

6  fig,  2  tab,  23  ref. 

iptors:  'Nitrogen,  'Fertilization,  'Flood  ir- 
m,  Crop  production,  Rice,  Nitrogen  cycle, 
esponse,  'Soil  chemistry. 

of  the  mineral  nitrogen  present  in  a  flooded 
ss  clay  was  ammonium  nitrogen.  Although 
lount  at  transplanting  was  closely  related  to 
mount  of  nitrogen  fertilizer  added,  the 
it  in  all  treatments  at  harvest  was  similar, 
'ting  that  there  was  no  carry-over  of  fertil- 
trogen,  irrespective  of  rates  of  application, 
ucceeding  rice  crop.  Substantial  amounts  of 
il  nitrogen  remaining  in  the  soil  at  harvest 
ent  a  reserve  for  use  by  a  subsequent  crop 
ed  the  soil  is  kept  submerged  in  the  interim, 
lata  indicate  that  if  adequate  fertilizer 
;n  is  incorporated  before  transplanting,  it 
not  be  necessary  on  this  soil  to  apply 
r  nitrogen  at  the  panicle  primordium  initia- 
age  of  an  early  maturing,  lodging-resistant 
ariety.  Considerable  quantities  of  nitrogen 
naccounted  for  a  harvest  and  the  amount  in- 
d  with  fertilizer  application.  These  discre- 
s  remain  unexplained  and  indicate  the  need 
ther  research.  Plant  nitrogen  analyses  sug- 
Ihat  rate  of  nitrogen  fertilizer  application 


did  not  affect  the  removal  of  soil  nitrogen  by  the 
rice   crop.   Estimated   fertilizer  recovery   by   the 
plant  decreased  with  increased  fertilizer  applica- 
tion. (Skogerboe-Colorado  State) 
W72-06833 


APPLIED  NITROGEN   LOSSES  IN  RELATION 
TO  OXYGEN  STATUS  OF  SOILS, 

Agricultural    Research    Service,    Brawley,   Calif. 
Soil  and  Water  Conservation  Research  Div. 
For  primary  bibliographic  entry  see  Field  05B. 
W72-06835 


SPRAY  IRRIGATION  TREATMENT, 

American  Potato  Co.,  Moses  Lake,  Wash. 
For  primary  bibliographic  entry  see  Field  05D. 
W72-06858 


THE     ROLE     OF     WATER     IN     RESOURCES 
DEVELOPMENT, 

Nevada  Univ.,  Reno.  Center  for  Water  Resources 

Research. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-06960 


HYDROGEOLOGY      OF      A      PLAYA      NEAR 
AMARILLO,  TEXAS, 

Southwestern     Great    Plains    Research    Center, 
Bushland,  Tex. 

For  primary  bibliographic  entry  see  Field  04B. 
W 72-07004 


UTILIZATION  OF  THE  ALGA  SPIRULINA  AS 
A  PROTEIN  SOURCE, 

Instituto  Nacional  de  la  Nutricion,  Mexico  City. 
For  primary  bibliographic  entry  see  Field  02H. 
W72-07048 


WATER    RESOURCES    IN    THE    UKRAINIAN 
S.S.R.,  PRESENT  AND  FUTURE, 

Ukrainian  National  Committee  for  the  Interna- 
tional Hydrological  Decade,  Kiev  (USSR). 
For  primary  bibliographic  entry  see  Field  06D. 
W72-07056 


ENERGY  BALANCE  AND  WATER  USE  OF 
RICE  GROWN  IN  THE  CENTRAL  VALLEY  OF 
CALIFORNIA, 

California  Univ.,  Davis.  Dept.  of  Water  Science 

and  Engineering. 

For  primary  bibliographic  entry  see  Field  02D. 

W72-07057 


WATER  RELATIONS  AND  GROWTH  OF  COT- 
TON AS  INFLUENCED  BY  SALINITY  AND 
RELATIVE  HUMIDITY, 

Agricultural  Research  Service,  Riverside,  Calif. 
Soil  and  Water  Conservation  Research  Div.;  and 
California  Univ.,  Riverside.  Dept.  of  Statistics. 
For  primary  bibliographic  entry  see  Field  03C. 
W72-07058 


A   VISUAL  IRRIGATION  GUIDE  FOR   MAIZE 
(ZEA  MAYS  L.), 

Commonwealth  Scientific  and  Industry!  Research 
Organization,  Griffith  (Australia).  Div.  of  Irriga- 
tion Research. 
L.  A.  Downey. 

Agronomy    Journal,   Vol   63,   No   6,   p   887-889, 
November-December  1971.  6  fig,  17  ref. 

Descriptors:  'Irrigation  practices,  'Timing,  'Corn 
(Field),  'Soil-water-plant  relationships,  'Water 
balance,  Soil  moisture,  Plant  growth, 
Photosynthesis,  Turgidity,  Semiarid  climates,  Hu- 
midity, Vapor  pressure,  Air  temperature. 
Identifiers:  'Relative  water  content,  'Soil  water 
potential,  'Soil  matric  potential,  'Irrigation  tim- 
ing. 


Photosynthesis,  and  therefore  plant  growth,  is  a 
measure  of  the  water  balance  of  the  plant.  A  90% 
relative  plant  water  content  (RWC)  is  a  critical 
level  below  which  photosynthesis  drops  off  very 
quickly.  Irrigations  should  be  timed  so  that  crop 
moisture  deficits  do  not  fall  below  the  critical 
level.  RWC  for  maize  can  be  estimated  from  leaf 
turgidity  using  standardized  photographs.  In  a 
variable  semiarid  environment,  vapor  pressure 
deficit  (VPD)  and  RWC  are  related  and  may  be 
graphed.  This  graph  then  provides  a  useful  guide 
to  irrigation  need  in  maize.  Since  VPD  is  very  dif- 
ficult to  measure,  an  empirical  relationship 
between  VPD  and  air  temperature  can  be  used  to 
construct  an  air  temperature-RWC  graph  as  a 
guide  to  irrigation  need.  Its  use  has  proven  quite 
practical  in  Griffith,  N.S.W.,  a  semiarid  region. 
(Casey-Arizona) 
W72-07059 


THE  CHAC  PLAN:  IRRIGATION  STRUCTURE 
IN  AN  UNDERDEVELOPED  REGION  OF  PECU- 
LIAR ECOLOGY  IN  THE  STATE  OF  YUCATAN 
(EL  PLAN  CHAC:  OBRA  DE  RIEGO  EN  UNA 
REGION  SUBDESARROLLADA  Y  DE 
ECOLOGIA  PARTICULAR,  EN  EL  ESTADO  DE 
YUCATAN). 

Secretaria  de  Recursos  Hydraulicos,  Mexico  City. 
Direccion  de  Pequena  Irrigacion. 
For  primary  bibliographic  entry  see  Field  08A. 
W72-07061 


PROFILE  MODIFICATION  AND  ROOT  YIELD, 
DISTRIBUTION,  AND  ACTIVITY, 

Southwestern    Great    Plains    Research    Center, 

Bushland,  Tex. 

H.V.Eck,  and  R.G.Davis. 

Agronomy  Journal,  Vol.  63,  No.  6,  p.  934-937, 

November-December  1971 .  2  fig,  2  tab,  18  ref. 

Descriptors:  'Plant  root  systems,  'Crop  response, 
'Productivity,  'Root  development,  'Root  dis- 
tribution, Soil  moisture,  Soil  profiles,  Sodium, 
Carbonates,  Strontium  radioisotopes,  Agronomic 
crops. 

Drastically  altering  a  soil  profile  with  a  root-im- 
peding layer  may  alter  root  yield  and  distribution 
with  depth.  The  effects  of  deep  plowing  or  profile 
modification  on  root  distribution  have  been  little 
studied.  Characterization  of  root  systems  and  root 
penetration  measurements  are  difficult.  In  this  stu- 
dy, deep  plowing  and  Na  carbonate  application  for 
reducing  radiostrontium  uptake  were  compared  by 
sampling  from  4  crops  with  the  objective  of  deter- 
mining treatment  effects  on  root  yield  and  dis- 
tribution and  of  examining  relationships  between 
root  yields  and  root  activity  as  indicated  by  the 
top-root  ratios  and  Sr-35  uptake.  Deep  plowing 
decreased  root  yields  of  sudangrass,  sugar  beets 
and  soybeans  but  had  little  effect  on  cabbage 
roots.  Yields  decreased  with  depth  on  soil 
rototilled  to  20  cm  but  tended  to  be  evenly  dis- 
tributed throughout  the  90  cm  profile  when  22,400 
kg/ha  of  sodium  carbonate  was  applied  at  a  90  cm 
plow  depth.  Root  activity  was  definitely  enhanced 
by  profile  modification.  Sr-35  activity  indicated 
that  roots  in  the  70-90  cm  root  zone  were  as  active 
as  roots  in  the  10-20  cm  zone.  (Casey  -Arizona) 
W72-07062 


EFFECT  OF  SEEDBED  CONFIGURATION  AND 
COTTON  BUR  MULCH  ON  LINT  COTTON 
YIELD,  SOIL  WATER,  AND  WATER  USE, 

Agricultural   Research   Service,   Soil  and   Water 

Conservation  research  Div.  Big  Spring,  Tex. 

P.  T.  Koshi,  and  D.  W.  Fryrear. 

Agronomy   Journal,   Vol.  63,   No.   6,   p.  817821, 

November-December  1971.  4  fig,  7  tab,  11  ref. 

Descriptors:  'Cotton,  'Dry  farming,  'Mulching, 
•Water  conservation,  'Cultivation,  Furrows, 
Semiarid  climates,  Texas,  Great  Plains,  Rainfall, 
Water  storage,  Soil  moisture,  On-site  investiga- 
tions. 
Identifiers:  'Seedbed  configurations. 
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Dryland  agriculture  in  the  Southern  High  Plains 
depends  on  the  most  efficient  use  of  available 
water.  Droughts  are  frequent  and  the  low  humidi- 
ty, high  temperatures  and  wind  velocity  result  in 
high  evapotranspiration.  Approximately  30%  of 
the  harvested  cotton  accumulates  at  the  cotton  gin 
as  cotton  burs  or  gin  trash  and  may  be  returned  to 
the  cotton  fields  for  mulch.  This  study  was 
designed  to  determine  the  influences  of  3  seedbed 
configurations  (flat,  ridge  and  furrow)  and  3  mulch 
rates  (5.6,  11.2  and  22.4  tons/ha)  on  soil  water 
accretion  and  depletion  under  cotton  on  a 
moderately  sandy  soil  in  a  semiarid  climate. 
Preseason  soil  water  storage,  as  measured  by 
neutron  scattering,  was  directly  proportional  to 
amount  of  bur  mulch,  as  were  precipitation 
storage  efficiencies.  Furrow  plots  had  the  highest 
accretion,  and  ridge  plots,  generally,  the  lowest. 
All  results  held  true  for  2  crop  years,  1968  and 
1969.  Yields  were  highest  and  similar  for  the  11.2 
and  22.4  tons/ha  plots,  but  were  also  significantly 
greater  for  the  5.6  ton/ha  plots  as  compared  to  the 
plots  with  no  mulch.  (Casey-Arizona) 
W72-07066 


OPTIMAL  SYSTEMS  DESIGNING  FOR  EFFI- 
CIENCY IN  KASHMIR'S  RENEWABLE 
RESOURCE  USE, 

SardarPatel  Univ.,  Vallabh  Vidyanagar  (India). 
For  primary  bibliographic  entry  see  Field  06A. 
W72-07118 


INFLUENCE  OF  SOIL  PROPERTIES  AND  CUL- 
TURAL PRACTICES  ON  EVAPORATION  OF 
WATER  FROM  SOIL, 

Clemson  Univ.,  S.  C.  Water  Resources  Research 

Inst. 

For  primary  bibliographic  entry  see  Field  02D. 

W72-07128 


EFFICIENCY  OF  CERTAIN  EROSION-CO- 
NTROL PRACTICES  DURING  PRIMARY  TIL- 
LAGE IN  THE  ROSTOV  REGION,  (IN  RUS- 
SIAN), 

For  primary  bibliographic  entry  see  Field  04D. 
W72-07274 


STUDIES  OF  THE  TRANSFORMATION  OF  N 
FERTILIZERS  IN  IRRIGATED  SOIL,  (IN  RUS- 
SIAN), 
For  primary  bibliographic  entry  see  Field  02G. 

W72-07277 

04.  WATER  QUANTITY 
MANAGEMENT  AND 
CONTROL 

4A.  Control  of  Water  on  the 
Surface 


APPLICATION  OF  A  DIGITAL  HYDROLOGIC 
SIMULATION  MODEL  TO  PIEDMONT 
WATERSHEDS, 

Clemson  Univ.,  S.C.  Water  Resources  Research 

Inst. 

For  primary  bibliographic  entry  see  Field  02A. 

W72-06602 


BALANCED     STORM     DRAINAGE,     (STORM 
DRAINS  FOR  ROADWAYS), 

Kansas  Water  Resources  Research  Inst.,  Manhat- 
tan. 

For  primary  bibliographic  entry  see  Field  08B. 
W72-06604 


MATHEMATICAL  MODELS  FOR  THE  PRE- 
DICTION OF  TEMPERATURE  DISTRIBU- 
TIONS RESULTING  FROM  THE  DISCHARGE 
OF  HEATED  WATER  INTO  LARGE  BODIES 
OF  WATER, 
TetraTech,  Inc.,  Pasadena,  Calif. 


For  primary  bibliographic  entry  see  Field  05B. 
W72-06613 


WEED  PUMP, 

M.P.Chaplin. 

U.  S.  Patent  No.  3,626,675,  5  p,  1 1  fig,  8  ref ;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol  893,  No.  2,  p  447,  December  14,  1971 . 

Descriptors:  'Patents,  *Weed  control,  Harvesting, 

Weeds,   "Aquatic  weed  control,  Lakes,  Rivers, 

Ponds,  Crops,  Mechanical  equipment,  'Pollution 

abatement. 

Identifiers'.    'Weed    pump,    'Harvesting    marine 

growths. 

This  disclosure  provides  an  improvement  of  the 
patent  entitled  'Harvesting  Marine  Growths',  Ser. 
No.  798066  filed  Feb  10,  1969,  known  as  Pat.  No. 
3,546,858.  A  method  and  apparatus  for  removing 
growths  from  a  body  of  water  and  of  processing 
them  into  a  usable  product  were  presented.  The 
device  now  is  designed  to  replace  the  submerged 
opening,  the  suction  pump  through  which  the 
weed  passes,  and  the  separating  screen.  The  weed 
pump  is  not  capacity  limited  and  involves  a  self- 
propelled  floating  structure.  Weeds  are  dewatered 
enabling  a  large  amount  of  waterfront  property  or 
waterway  to  be  cleared  at  minimum  cost.  (Sinha- 
OEIS) 
W72-06631 


FLOOD  CONTROL  IMPROVEMENT  ON  ES- 
OPUS  CREEK  AT  KINGSTON,  NEW  YORK; 
HUDSON  RIVER,  NEW  YORK  (FINAL  EN- 
VIRONMENTAL IMPACT  STATEMENT). 

Army  Engineer  District,  New  York. 

For  primary  bibliographic  entry  see  Field  08A. 

W72-06645 


STONEWALL  JACKSON  LAKE,  WEST  FORK 
RIVER,  WEST  VIRGINIA  (FINAL  ENVIRON- 
MENTAL IMPACT  STATEMENT). 

Army  Engineer  District,  Pittsburgh,  Pa. 

For  primary  bibliographic  entry  see  Field  08A. 

W72-06647 


PECOS  RIVER  BASIN  WATER  SALVAGE  PRO- 
JECT (DRAFT  ENVIRONMENTAL  IMPACT 
STATEMENT). 

Bureau  of  Reclamation,  Amarillo,  Tex. 

For  primary  bibliographic  entry  see  Field  03B. 

W72-06648 


RIDGECREST  WASH  CHANNEL,  KERN  COUN- 
TY, CALIFORNIA  (FINAL  ENVIRONMENTAL 
IMPACT  STATEMENT). 

Army  Engineer  District,  Los  Angeles,  Calif. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-198  901-F,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  April  1971.  26  p,  1  plate,  4 
photo. 

Descriptors:  'Flood  control,  'Storm  runoff, 
'California,  'Flood  protection,  'Environmental 
effects,  United  States,  Flood  routing.  Federal 
government.  Legal  aspects,  Nonstructural  alterna- 
tives. Project  planning.  Project  purposes.  Federal 
project  policy,  Project  benefits.  Flood  plain  zon- 
ing, Channels,  Floodways,  Levees,  Environmen- 
tal engineering,  Aesthetics. 

Identifiers:  'Environmental  impact  statements, 
•Kern  County  (Calif). 

The  project  would  provide  flood  protection  to  re- 
sidential, commercial,  and  public  property  in 
Ridgecrest,  California  and  to  federal  property  at 
China  Lake.  It  consists  of  a  channel  which  would 
intercept  storm  runoffs  and  direct  them  to  a  dry 
lake.  The  area's  climate,  economic  development, 
land  use,  vegetation,  wildlife,  land  features,  water 
features,  historical  features  and  points  of  interest, 
and  recreational  use  are  described.  The  project 
would  also:  (1)  have  a  detrimental  effect  on  the 


natural  aesthetics  of  the  area  by  leaving  an  I 
ous  scar  on  the  landscape,  and  (2)  result  in 
loss  of  vegetation  and  disruption  of  wildlife 
project  would  have  no  significant  effei 
groundwater  percolation  and  quality.  The  pi 
would  also  enable  future  development  to  enc| 
upon  the  channel.  This  might  result  in  1 
ecological  problems  relating  to  wildlife  ha 
water  demand,  and  waste  disposal.  Altera* 
include  different  locations  for  the  channel,  I 
plain  zoning,  and  doing  nothing.  Comi 
received  from  governmental  and  private  el 
are  set  forth.  (Johnson-Florida) 
W72-06649 


LOWER  KLAMATH  RIVER  FLOOD  CON1 
PROJECT  (DRAFT  ENVIRONMENTAL 
PACT  STATEMENT). 

Army  Engineer  District,  San  Francisco,  Calif 
For  primary  bibliographic  entry  see  Field  08A 
W72-06650 


BERWIND  SNAGGING  AND  CLEARING 
JECT,   DRY   FORK   OF  TUG   FORK   OF. 
SANDY  RIVER,  WEST  VIRGINIA  (FINAL 
VIRONMENTAL  IMPACT  STATEMENT). 

Army  Engineer  District,  Huntington,  W.  Va. 

Available  from  the  National  Technical  Infc 
tion  Service  as  PB-201  376-F,  $3.00  in  paper* 
$0.95  in  microfiche.  July  1971.  16  p. 

Descriptors:  'Channel  improvement,  'Flood 
trol,  'West  Virginia,  'Environmental  efl 
United  States,  Drainage  systems.  Federal  go 
ment.  State  governments,  Economics,  Pi 
planning,  Water  resources  development,  Pi 
benefits.  Project  purposes.  Cost-benefit  ana 
Federal  project  policy,  Aesthetics,  Environm 
engineering.  Construction,  Silting,  Bank  stal 
Channel  flow.  Streams,  Surface  drainage,  1 
damage,  Flood  protection. 
Identifiers:  'Environmental  impact  statem 
•Big  Sandy  River  (WVa). 

The  proposed  flood  protection  project  consi: 
snagging  and  clearing  to  provide  partial  flood 
tection  for  a  community  situated  on  the  char 
flood  plain.  The  project  would  remove  al 
dergrowth,  drift,  and  snags  from  the  banks  an 
channel  and  clear  brush  and  trees  on  banks 
distance  of  35  feet.  The  final  statement  fu 
describes  the  project  and  the  environm 
setting  without  the  project.  The  major  impa 
the  project  would  be  an  increase  in  the  disci 
capacity  of  the  channel,  resulting  in  a  reducti' 
headwater  flooding.  Adverse  environment* 
fects  include  the  following:  (1)  increased  deg 
tion  of  bed  and  banks  immediately  upstr 
because  of  a  small  increase  in  stream 
velocity;  (2)  minor  increases  in  flood  stage; 
mediately  downstream;  and  (3)  a  change  ii 
area's  aquatic  ecology.  Alternatives,  son) 
which  singly  or  in  combinations  may  be  fea< 
include  upstream  watershed  management, 
construction,  levee  construction,  channelize 
easements,  zoning  regulations,  and  floodproi 
or  relocation  of  improvements.  The  proposed 
is  the  optimum  plan.  (Johnson-Florida) 
W72-06651 


RECOVERY  OF  DESERT  PLANTS  IN  VARI 
STATES  OF  VIGOR, 

Colorado  State  Univ.,  Fort  Collins  Dept.  of  R 

Science. 

C.  W.Cook,  and  RD.  Child. 

Journal  of  Range  Management,  Vol.  24,  No. 

339-343,  September  1971.  1  fig,  2  tab.  Href. 

Descriptors:  'Xerophytes,  'Range  managen 
'Deterioration,  'Environmental  effects, 
lands.  Ranges.  Plant  populations,  Utah.  Me»i 
ment,  Forages,  Browse  utilization.  Range  gra! 
Seasonal,  Treatment,  Vegetation  eslablishn 
Crop  production.  Effects,  Soil-water-plant 
tionships. 
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[iers:      'Plant     recovery,      'Plant     vigor, 
ngs,  Intermountain  basin. 

:  ranges  of  intermountain  basins  must  be 
correctly  to  maintain  ecological  balance. 
es  in  plant  vigor  precede  changes  in  botani- 
mposition  and  range  deterioration.  A  study 
inducted  from  1959  to  1968  in  desert  ranges 
stern  Utah  to  determine  the  recovery  of 
range  plants  during  three  years  and  at  three 
nt  intensities  during  four  seasons.  Plant 
neasurements  were  taken  for  seven  years  to 
line  recovery  from  previous  treatments. 
nl  literature  is  reviewed.  Dominant  forage 
i  studied  include  three  browse,  two  suffru- 
t  and  two  grass  species.  Amount  of  live 
cover  was  closely  correlated  with  herbage 
Effects  of  previous  seasonal  clippings  and 
ty  of  clippings  are  discussed.  The  lower  the 
of  an  individual  species,  the  longer  the 
ry  period.  Plants  clipped  heavily  during  any 
or  harvested  moderately  during  late  spring, 
e  a  year,  in  winter  and  again  in  late  spring, 
d  significantly  in  vigor  from  untreated 
after  seven  years  of  protection.  (Popkin- 
a) 
5703 


CTED  FORAGE  YIELD  BASED  ON  FALL 
PITATION  IN  CALIFORNIA  ANNUAL 
SLANDS, 

nia  Univ.,  Hopland.  Hopland  Field  Station. 

lurphy. 

I  of  Range  Management,  Vol.  23,  No.  5,  p. 

i,  September  1970,  1  tab,  1 1  ref. 

Jtors:  'Forecasting,  'Forages,  'Crop 
tion,  'Precipitation,  'Grasslands,  Autumn, 
,  California,  Soils,  Soil-water-plant-rela- 
ps,  Temperature,  Rainfall,  Plant  growth. 

forage  yields  on  annual  grasslands  differ 
:rably.  Precipitation  data  were  used  as  a 
or  early  forecasting  of  herbage  yields  of 
nia  ranges.  Yield  and  precipitation  informa- 
era  16  year  period  for  a  range  of  eleven  soil 
vas  analyzed.  Yields  reflect  interaction  of 
ature,  precipitation,  and  time  of  germinat- 
nfall.  Initiation  of  fall  forage  growth  de- 
on  the  first  half-inch  of  effective  rainfall. 

forage  yield  depends  on  the  amount  of 
tation  received  by  the  third  week  in 
ber.  Then,  a  determination  can  be  made  as 
xpected  annual  yield  in  terms  of  low,  medi- 
igh.  (Popkin-Arizona) 
704 


ALL  PATTERN  AND  MONTHLY 
JE  YIELDS  IN  THAL  RANGES  OF 
["AN, 

n  Forest  Inst.,  Peshawar. 
Khan. 

of  Range  Management,  Vol.  24,  No.  1,  p. 
anuary  1971 ,  4  fig,  4  tab,  3  ref. 

'tors:  'Rainfall,  'Environmental  effects, 
s,  'Grasslands,  Range  management,  Arid 
Loess,  Alluvium,  Forages,  Crop  produc- 
onsoons,  Seasonal,  Correlation  analysis, 
lion  analysis,  Limiting  factors,  Soil-water 
lationships. 

ers:  'Rainfall  pattern,  Variance,  Thai 
in),  Pakistan. 

I  and  its  pattern  were  considered  the  prin- 
nvironmenntal  factors  influencing  Thai 
of  Pakistan.  Thai  ranges  are  desert  grass- 
desert  savanna  occurring  on  eolian  and  al- 
eposits  characterized  by  July-September 
n  rains  and  lesser  spring  rains.  This  study 
ties  relationships  between  monthly  forage 
ion  and  monthly  rainfall,  previous  monthly 
number  of  rainy  days  during  the  month, 
nth  of  growing  season.  Precipitation  and 
nformation  were  collected,  and  partial  and 
!  multiple  correlation  and  regression 
i  were  made.  The  correlation  matrix  is  il- 


lustrated. Variance  was  also  analyzed.  Monthly 
rainfall  and  number  of  rainy  days  within  the  month 
were  of  primary  importance  to  forage.  Dhaman 
was  more  responsive  than  karera  to  all  rainfall  fac- 
tors. (Popkin-Arizona) 
W72-06705 


RANGE  MANAGEMENT  AND  IMPROVEMENT 
IN  NEW  ZEALAND, 

W.R.Chapline. 

Journal  of  Range  Management,  Vol.  24,  No.  5,  p. 

329-333,  September  1971 ,  4  fig,  9  ref. 

Descriptors:  'Range  management,  'Range 
grasses,  'Ranges,  'Deterioration,  'Watershed 
management  (Applied),  Islands,  Pastures,  Forests, 
Crops,  Turf  grasses,  Legumes,  Sheep,  Cattle,  Sur- 
face runoff,  Erosion,  Burning,  Controls,  Soil  con- 
servation, Land  development. 
Identifiers:  'New  Zealand,  Southern  Hemisphere, 
Scrub,  Rabbits. 

New  Zealand  consists  of  two  large  and  many  small 
islands  in  the  Southern  Hemisphere.  One-third  of 
the  country  is  improved  pasture,  comprised  of 
large  areas  of  scrub,  native  forest,  and  reseeding 
crops.  Improved  pastures  are  seeded  to  turf-form- 
ing grasses  and  legumes;  fertilized  by  air;  and  in- 
tensely managed  for  wool,  lamb,  mutton  and  beef. 
Wool  production  is  paramount.  Ranges  were  seri- 
ously deteriorated  following  excessive  runoff  and 
erosion,  resulting  from  heavy  rabbit  infestation 
and  crop  burning.  Rabbits  are  now  controlled; 
burning  is  largely  eliminated;  better  range  and 
livestock  management  is  applied.  Improved 
pastures,  high  country  grazing,  watershed 
management  and  soil  conservation,  and  land 
development  are  discussed.  (Popkin-Arizona) 
W72-06708 


PHENOLOGY,  COMMUNITY  COMPOSITION, 
AND  SOIL  MOISTURE  IN  A  RELICT  AT 
AUSTIN,  TEXAS, 

Saint  Edward's  Univ.,  Austin,  Tex. 

D.  Lynch. 

Ecology,  Vol.  52,  No.  5,  p.  890-897,  1971.  3  fig,  4 

tab,  11  ref. 

Descriptors:  'Subhumid  climates,  'Soil  moisture, 
'Grasslands,  'Drought,  'Vegetation  effects, 
Grasses,  Trees,  Biological  communities,  Precipita- 
tion (Atmospheric),  Ecological  distribution, 
Ecosystems,  Texas,  On-site  investigations,  En- 
vironmental effects. 
Identifiers:  'Soil  depth. 

The  grassland  of  the  Austin,  Texas  area  suffered 
from  a  7-year  drought  which  ended  in  1957.  After 
the  drought  a  vegetation  analysis  of  the  region  was 
made.  The  springs  of  1960  and  1961  were 
unusually  dry  although  rains  later  came.  Irregulari- 
ties in  vegetation,  especially  among  annuals,  can- 
not be  explained  by  mean  annual  precipitation  or 
even  by  mean  monthly  precipitation.  This  study 
was  undertaken  to  compare  the  mosaic  pattern  ex- 
isting between  2  grassland  communities  at  the  end 
of  the  drought  in  1956  to  their  vegetation  composi- 
tion in  1963  and  1964,  after  4  years  of  above-nor- 
mal, if  somewhat  variable  precipitation.  In  the 
year  after  the  drought,  all  vegetative  activity  rose 
and  fell  with  soil  moisture.  This  study  showed  no 
such  relationship  after  the  above-average  rainfall 
years.  The  Andropogon  scoparius  community 
came  to  be  almost  completely  composed  of  the 
dominant,  with  the  less  competitive  species 
crowded  out.  The  grass-forb  community  saw  inva- 
sion by  A.  scoparius  and  replacement  of  the  domi- 
nant, Aristida  longiseta  by  other  grass  species,  and 
an  invasion  of  woody  species,  principally 
Baccharis  salincina  and  Juniperus  ashei.  This  com- 
munity lies  within  an  ecotone  between  the  An- 
dropogon community  and  an  oak-juniper 
woodland.  The  position  of  the  ecotone  appears  to 
be  a  function  of  soil  moisture  and  depth.  The  An- 
dropogon community  possesses  deeper  soils,  and 
in  rainy  years,  Andropogon  invades  the  grass-forb 
community  along  a  gradient  of  decreasing  soil 
depth.  (Casey-Arizona) 


W72-06710 


SOIL   SALINIZATION   AND   WELSH   SETTLE- 
MENT IN  CHUBUT,  ARGENTINA, 

Alberta  Univ.,  Edmonton.  Dept.  of  Geography. 
J.  F.  Bergmann. 

Cahiers  de  Geographie  de  Quebec,  No.  35,  p.  361- 
369,  September  1971 .  3  fig,  7  photos. 

Descriptors:   'Irrigation  practices,   'Saline  soils, 
•Arid  lands,  'Drainage,  'Social  aspects,  Foreign 
lands,  Crop  response,  Economic  feasibility,  Canal 
seepage,  Groundwater,  Dams. 
Identifiers:  'Waterlogging,  'Argentina. 

In  July,  1965,  a  band  of  153  Welsh  settlers  landed 
on  the  shore  of  Chubut,  located  in  the  arid 
Patagonian  region  of  Argentina.  They  soon 
discovered  the  potential  for  crop  irrigation  from 
the  Chubut  River.  Unfortunately,  their  largely 
urban  backgrounds  from  humid  Wales  left  them 
little  prepared  to  deal  with  the  complexities  of  arid 
region  irrigation  systems.  The  canal  system  was 
poorly  constructed,  the  fields  were  poorly  leveled 
and  irrigation  water  application  and  drainage  were 
inadequately  controlled.  By  the  turn  of  the  centu- 
ry, soil  salt  accumulations  began  curtailing  agricul- 
tural productivity.  The  major  reasons  for  the  rises 
in  salinity  were  canal  seepage  and  crop  overwater- 
ing  combined  with  a  highly  saline  groundwater. 
The  Welsh  farmers  have  consistently  refused  to 
improve  their  drainage  facilities  and  water  applica- 
tion practices.  They  have  viewed  local  drainage 
problems  as  the  responsibility  of  the  munocipali- 
ties.  Of  the  40,000  ha  originally  irrigated  only 
about  18,000  ha  are  left  in  cultivation.  Reclamation 
projects  in  the  region  will  probably  be  limited  by 
the  low  economic  value  of  crop  production  in  the 
Chubut  Valley.  (Casey-Arizona) 
W72-06714 


LONGEVITY  OF  BUFFEL  GRASS  SEED  SOWN 
IN  AN  ARID  AUSTRALIAN  RANGE, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,    Canberra   (Australia).    Rangelands 

Research  Unit. 

R.  E.  Winkworth. 

Journal  of  Range  Management,  Vol  24,  No.  2,  p. 

141-145,  March  1971,  19  ref.,  I  fig.,  1  tab. 

Descriptors:    'Longevity,    'Range    management, 
'Ranges,    'Range    grasses,    'Arid    lands,    Crop 
production,  Seeds,  Rainfall,  Germination,  Varie- 
ties, Soil-water-plant  relationships. 
Identifiers:  Australia,  Buffel  grass. 

Seedlings  of  perennial  grasses  occur  in  arid  areas 
after  'good  rains.'  Infrequent  occurrence  of  ger- 
mination periods  means  that  seed  of  successful 
species  remains  alive  for  long  periods.  The 
question  of  seed  longevity  in  an  arid  Australian 
range  is  investigated.  Three  sets  of  buffel  grass 
seed  were  sown  and  sampled  at  increasing  time  in- 
tervals, and  their  germinability  compared  to 
laboratory  stored  seeds.  All  seed  lost  dormancy 
more  rapidly  in  soil  than  storage.  Sixty  percent  of 
laboratory-stored  seeds  germinated,  while  ten  per- 
cent of  soil  seeds  germinated  in  2-4  years  after 
sowing.  The  10  percent  longevity  of  buffel  grass 
seed  in  soil  is  sufficent  to  conclude  that  range 
seeding  of  adaptive  varieties  of  this  grass  can  be 
attempted  with  confidence  in  seed  longevity.  (Pop- 
kin-Arizona) 
W72-067I5 


SOIL  AND  GRAZING  INFLUENCES  ON  A 
SALT-DESERT  SHRUB  RANGE  IN  WESTERN 
COLORADO, 

Forest  Service  (USDA),  Fort  Collins,  Colo.  Rocky 
Mountain  Forest  and  Range  Experiment  Station. 
G.  T.  Turner. 

Journal  of  Range  Management,  Vol  24,  No  1,  p  31- 
37,  January  1971.  3  fig,  3  tab,  8  ref. 

Descriptors:  'Grazing,  'Xerophytes,  'Soils, 
'Vegetation  effects,  'Ranges,  Range  manage- 
ment. Conservation,  Arid  lands,  Colorado,  Sur- 
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face  runoff,  Sediment  yield,  Shrubs,  Livestock, 
Winter,  Deterioration,  Stocking,  Sandstones, 
Shales,  Drought,  Sites,  Precipitation,  Soil-water- 
plant  relationships. 

Runoff  is  sediment  laden,  and  plant  cover  of  the 
salt-desert  shrubs  is  sparse  in  western  Colorado. 
Vegetation  and  ground-cover  responses  to  winter 
livestock  grazing  and  to  livestock  exclusion  for  10 
years  were  observed.  Soils  were  derived  from 
shale  and  sandstone.  Changes  in  soil-vegetation 
relationships,  attributable  to  grazing,  were  small. 
Reductions  in  galleta,  shadscale  and  snakeweed 
were  attributed  to  drought.  Responses  of  Salina 
wildrye,  Gardner  saltbrush,  Greenes  rabbitbrush 
and  annual  plants  were  ascribed  to  grazing.  Low 
site  capability  and  subnormal  precipitation  were 
responsible  for  the  general  lack  of  vegetation 
response  to  livestock  exclusion.  (Popkin-Arizona) 
W72-06720 


THE  FORESTS  OF  JORDAN, 

Libya  Univ.,  Benghazi,  and  Durham  Univ.  (En- 
gland). Dept.  of  Geography. 
K.  Atkinson,  and  P.  Beaumont. 
Economic  Botany,  Vol  25,  No  3,  p  305-311,  July- 
September,  1971.  2fig,  12ref. 

Descriptors:       'Forests,      *Semiarid      climates, 

*Browse   utilization,    *Soil   erosion,    Lumbering, 

Precipitation    (Atmospheric),   Trees,    Mountains, 

Natural    resources,    Land    use,    Foreign    lands, 

Ecosystems. 

Identifiers:  *Middle  East,  'Jordan,  'Dry  forests. 

The  cedar  stands  of  Lebanon  are  historically,  the 
most  famous  of  the  forested  areas  of  the  Levant, 
but  other  forested  areas  of  the  region,  though  less 
famous,  still  remain  of  vital  importance.  Discon- 
tinuous areas  of  natural  forest  are  located  in  the 
catchments  of  the  wadis  flowing  into  the  main  rift 
valley  of  the  River  Jordan.  The  forests  of  the 
northern  highlands  are  of  a  greater  extent  than 
those  of  the  southern  highlands.  In  the  north  the 
critical  limit  for  tree  growth  approximates  the  400 
mm  mean  annual  isohyet.  The  southern  forest  oc- 
curs under  conditions  of  considerably  lower  rain- 
fall and  greater  marginality.  Five  associations  of 
trees  may  be  distinguished  in  the  northern  forests 
and  2  associations  in  the  south.  In  both  the  north 
and  south  the  forests  have  contracted  greatly  from 
what  were  much  vaster  wooded  areas  and  con- 
siderable areas  of  the  present-day  forested  regions 
are  treeless  and  degraded.  Goat  overgrazing  has 
been  cumulative  and  is  probably  one  of  the  major 
reasons  for  the  decline  of  the  forests.  Cultivation 
of  vines,  wheat  and  olives  has  removed  the  con- 
tinuous canopy  and  exposed  large  areas  to  soil 
degradation  to  the  point  that  the  forest  cannot  ever 
be  refurbished.  Forest  ecosystems  in  such  arid 
areas  are  brittle  and  easily  disrupted.  Other 
reasons  for  their  decline  include  indiscriminate 
logging,  the  barking  of  oak  roots  for  tannin,  wood 
collection  for  fuel  and  possible  greater  climatic 
aridity.  (Casey-Arizona) 
W72-06723 


APPRAISAL  OF  STREAMFLOW  IN  THE 
TUALATIN  RIVER  BASIN,  WASHINGTON 
COUNTY,  OREGON, 

Geological  Survey,  Portland,  Oreg. 

For  primary  bibliographic  entry  see  Field  02E. 

W72-0677I 


ANNUAL  COMPILATION  AND  ANALYSIS  OF 
HYDROLOGIC  DATA  FOR  MOUNTAIN 
CREEK,  TRINITY  RIVER  BASIN,  TEXAS,  1970, 

Geological  Survey,  Austin,  Tex. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-06774 


PROBABILITY  FORECASTS  OF  WATER  SUR- 
FACE      TEMPERATURES       OF       THE       ST. 


LAWRENCE    RIVER    BETWEEN    KINGSTON, 
ONTARIO  AND  SOREL,  QUEBEC, 

Department  of  Energy,  Mines  and  Resources,  Ot- 
tawa (Ontario).  Inland  Waters  Branch. 
R.  Y.  Poulin,  J.  R.  Robinson,  and  D.  F. 
Witherspoon. 

Technical  Bulletin  No  46,  1971 .  18  p,  7  fig,  6  tab,  4 
ref. 

Descriptors:  *Water  temperature,  *River  forecast- 
ing,   *St.    Lawrence    River,    *Ice,    'Navigation, 
Model  studies,  Streamflow,  Water  levels.  Air  tem- 
perature. Meteorological  data. 
Identifiers:  Ice  formation. 

The  methods  used  in  the  development  of  a  water 
surface  temperature  model  and  the  derivation  of  a 
method  of  forecasting  water  surface  temperatures 
are  outlined  for  the  St.  Lawrence  River.  From  the 
results  of  the  study,  forecasts  of  water  surface 
temperatures,  from  which  freeze-up  dates  on  the 
St.  Lawrence  River  can  be  inferred,  are  practica- 
ble. The  use  of  currently  available  monthly 
forecasts  of  levels  and  flows  combined  with  Air- 
borne Radiation  Thermometer  (ART)  data  and 
forecasts  of  air  temperature,  provide  the  necessa- 
ry data  for  forecasting  water  surface  tempera- 
tures. The  data  are  important  for  navigational  ac- 
tivities on  the  river.  (Woodard-USGS) 
W72-06778 


IN  HYDROLOGY  H  IS  A  HOUSEHOLD  WORD, 

Thomas  J.  Watson  Research  Center,  Yorktown 
Heights,  N.Y. 

JR.  Wallis.andN.C.Matalas. 
Preprint,  presented  at  International  Symposium  on 
Mathematical  Models  in  Hydrology,  Warsaw,  Po- 
land, July  26-31,  1971;  International  Association 
for  Scientific  Hydrology,  p  375-393,  1971.  7  fig.  8 
ref. 

Descriptors:  'Mathematical  models,  'Synthetic 
hydrology,  'Reservoir  operations,  Markov 
processes,  River  systems.  Reviews,  Statistical 
methods.  Equations,  Design  data.  Hydrology, 
Model  studies. 

In  the  design  of  long-term  storage  reservoirs,  the 
range  of  cumulative  departures  from  the  mean 
provides  a  measure  of  the  reservoir  design  capaci- 
ty. To  generate  synthetic  flow  sequences  similar  in 
hydrologic  persistence  to  historical  flow 
sequences,  generating  processes  other  than  Mar- 
kovian  must  be  used.  Hydrologic  persistence,  the 
tendency  for  high  flows  to  follow  high  flows  and 
for  low  flows  to  follow  low  flows,  is  attributed  to 
atmospheric  storage  or  to  storage  in  the  drainage 
basin,  either  surface  or  subsurface.  The  im- 
portance of  persistence  is  felt  in  the  design  of 
reservoirs,  where  required  storage  capacity  varies 
directly  with  the  persistence  inherent  in  the  reser- 
voir inputs.  Empirical  correlograms  subjectively 
reflect  long-term  persistence,  yet  objective  tests 
for  serial  dependence  fail  to  do  so  because  of 
biases  in  the  estimates  of  the  test  statistics  as  well 
as  the  inherent  low  power  of  the  test.  To  generate 
synthetic  flows,  resemblance  between  historical 
and  synthetic  sequences  requires  the  use  of  values 
for  statistical  characteristics  that  are  different 
from  those  extracted  from  the  historical 
sequences.  (Woodard-USGS) 
W72-06785 


OPERATIONAL  HYDROMET  DATA  MANAGE- 
MENT SYSTEM-DESIGN  CHARACTERISTICS. 

North  American  Rockwell  Information  Systems 

Co.,  Anaheim,  Calif. 

For  primary  bibliographic  entry  see  Field  07A. 

W72-06793 


LONG-TERM  RUNOFF  FLUCTUATIONS  OF 
THE  VOLGA  RIVER  (MNOGOLETNIYE 
KOLEBANIYA  STOKA  VOLGI), 

For  primary  bibliographic  entry  see  Field  02E. 
W72-06805 


DRAINAGE     WITH     PERFORATED     PLAS 
TUBING, 

Forest  Hydrology  Lab.,  Wenatchee,  Wash. 

G.  O.  Klock,  L.  Boersma,  D.  G.  Watts,  and  R.  1 

Brooks. 

Agronomy  Journal,  Vol.  61 ,  No.  1 ,  p  56-58,  Jai 

ry-February,  1969,  3  fig,  1  tab,  4  ref. 

Descriptors:    'Drainage,    'Subsurface    drain; 
•Alfalfa,      'Manganese,      'Water     table,     C 
response.  Plastic  pipes. 
Identifiers:  Plastic  tubing. 

The  feasibility  of  placing  drains  at  shallow  de| 
and  close  together  to  improve  drainage  conditi 
on  a  planosol  was  evaluated.  Field  lysimeters  w 
obtained  by  surrounding  soil  blocks  with  verl 
sheets  of  heavy  plastic  penetrating  well  into 
impermeable  subsoil.  Perforated  plastic  tul 
placed  22.5  feet  (approx.  6.9  m)  apart  at  a  dept 
20  inches  (approx.  51  cim)  provided  adeqi 
drainage.  Dupuit  alfalfa  yielded  better  than  10 
dry  matter.  Manganese  levels  were  below  com 
trations  considered  toxic.  When  a  spacing  of 
feet  (approx.  13.7  m)  was  used,  the  alfalfa  yi 
were  above  levels  considered  toxic.  (Skogerl 
Colorado  State) 
W72-06834 


LEGAL  ASPECTS  OF  DRAINAGE  IN  NEW 
GLAND:  A  BIBLIOGRAPHY. 

Office  of  Water  Resources  Research,  Washing 

D.C.    Water    Resources    Scientific    Informa 

Center. 

lor  primary  bibliographic  entry  see  Field  06E. 

W72-06869 


ARON     V.     CITY     OF     PHILADELPHIA 

ADEQUACY  OF  MUNICIPAL  SEWER  IN 

CEPTIONAL  INSTANCES). 

For  primary  bibliographic  entry  see  Field  06E. 

W72-06896 


CHANNEL  MOVEMENT  OF  MEANDERING 
DIANA  STREAMS, 

Geological  Survey,  Washington,  DC. 

For  primary  bibliographic  entry  see  Field  02E. 

W72-06913 


POLICY   TOWARD   FLOOD   PLAIN    MANA 
MENT, 

Cornell  Univ..  Ithaca.  N.Y.  Water  Resources 

Marine  Sciences  Center. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-06965 


APPLICATION  OF  OPERATIONS  RESEAK 
TECHNIQUES  FOR  ALLOCATION  OF  WA1 
RESOURCES  IN  UTAH, 

Utah  Water  Research  Lab.,  Logan. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-06972 


A  TECHNIQUE  FOR  SMOOTHING  RH 
FLOWS  DURING  HYDROELECTRIC  POW 
PRODUCTION, 

Auckland     Univ..     (New     Zealand)      Dept 

Theoretical  and  Applied  Mechanics. 

R.  B.  Tattle,  and  E.J.  List. 

Water  Resources  Research.  Vol.  7.  No  6.  p  1 

1447.  December  1971 .  5  lab.  9  ref.  1  append. 

Descriptors:  'Mathematical  models.  'Operati 
research,  'Stochastic  processes  "Da 
'Hydroelectric  plants.  'Hydroelectric  pc 
'Linear  programming.  Flow.  Basins.  Ene 
Storage,  Continuity  equation. 
Identifiers:  Waitaki  basin  (New  Zealand). 

Severe  fluctuations  in  flow  can  occur  » 
several  hydroelectric  plants  are  on  the  ^ame  ri 
This  study  develops  a  technique  to  allocate  cm 
demand  among  the  plants  so  as  to  salish  opera 
needs  and  at  the  same  time  keep  the  river  flot 
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>olh  as  possible  downstream  from  a  selected 
I.  Such  a  series  of  hydroelectric  plants  is 
ilar  in  some  ways  to  a  production  line  (here  the 
cessed  commodity  is  water).  The  necessary 
hematical  model  is  developed  for  a  linear  pro- 
nming  formulation  of  the  general  smoothing 
slem.  The  formulation  includes  constraints  on 
>ut  and  storage  for  each  plant  and  also  satisfies 
linuity  equations.  The  method  is  applied  sue- 
fully  to  an  existing  three-dam  system,  the 
taki  basin  development  project.  Results  for  a 
nal  operating  system,  the  success  of  the 
nique  and  the  physical  reality  of  the  mathe- 
cal  model  are  discussed.  The  appendix  in- 
es  the  solutions  to  the  mathematical  problems. 
npbell-Cornell) 
-06982 


rEMS  ANALYSIS  IN  WATER  RESOURCES 
NNING. 

I  Systems,  Inc.,  Cambridge,  Mass. 
primary  bibliographic  entry  see  Field  06A 
-06984 


NOLOGY     OF     SALT     DESERT     PLANTS 
R  CONTOUR  FURROWS, 

State  Univ.,  Logan.  Dept.  of  Range  Science 
West. 

tal  of  Range  Management,  Vol.  24,  No   4    p 
04,  July  1971. 9  ref,  4  tab. 

riptors:  *Phenology,  'Xerophytes,  *Furrows, 
it  growth  regulators,  *Crop  production,  Soil 
icteristics,  Utah,  Precipitation  (Atmospher- 
vaporation,  Vegetation  effects,  Limiting  fac- 
Control  structures,  Seasonal,  Seeds,  Vegeta- 
establishment,  Arid  lands,  Erosion  control, 
vater-plant  relationships, 
ifiers:  *Salt  deserts,  Grand  River  Valley, 
ta,  Shadscale,  Nuttall  saltbush,  Mat  saltbush 
lex. 

>ur  furrows  retain  runoff  water  to  induce 
establishment,  depending  on  soil  charac- 
ics.  This  study  investigates  if  plants, 
lished  at  time  of  contour  construction, 
ited  by  water  retention.  The  salt  desert  study 
s  in  the  Grand  River  Valley,  Utah.  Precipita- 
evaporation  and  soil-vegetation  data  were 
ted.  Phenology  of  galleta,  shadscale,  nuttall 
ish  and  mat  saltbush  was  investigated.  Plants 
)  one  meter  of  the  furrows  were  larger  than 
3l  plants  at  least  three  meters  from  the  treat- 
k  four  years  following  treatment.  Phenologi- 
Jex  scores  indicated  earlier  spring  growth  for 
triplex  species,  and  longer  summer  and  fall 
h  period  for  all  species  near  furrows.  Seed 
were  greater  for  furrow  plants.  Such  plants 
je  a  sustained  seed  source  for  natural 
ishment  when  artificial  seedings  fail  in  arid 
Erosion-control  structures  provide  a  favora- 
ivironment  for  seed  production.  (Popkin- 
na) 
17037 


CRATED      DEVELOPMENT      OF      THE 
IGE-VAAL  AND  TUGELA  BASINS, 

Water  Board,  Johannesburg  (South  Africa), 
imary  bibliographic  entry  see  Field  06D 
7042 


M  FLOW  FROM  DUAL-USE 

RSHEDS  IN  SOUTHWESTERN  WISCON- 

Service  (USDA),  La  Crosse,  Wis.  North 
I  Forest  Experiment  Station, 
artz. 

Forest  Serv.  Res.  Pap.  NC-69,  1971 ,  7  p  6 
ib,  8  ref. 

Ptors:  \Storm  runoff,  'Sediment  yield, 
ultural  watersheds,  'Land  use,  Hydro- 
i  Upstream. 

jers:  'Experimental  watersheds,  Peak 
Terrain  effects. 


Some  quantitative  comparisons  are  presented  of 
storm  flow  from  upland  fields  and  outflow  at  the 
bottom  of  the  wooded  slopes  below.  Most  upland 
flows  never  reached  the  bottom  of  the  forested 
slopes.  In  general,  larger  upland  flows  produced 
larger  lower  station  flows,  but  there  were  many 
exceptions.  Mean  proportions  of  lower  station  to 
upland  runoff  for  large  storms  ranged  from  56  to 
94  percent.  Sediment  content  was  higher  at  lower 
than  at  upper  stations.  The  effectiveness  of  the 
forest  zone  in  disposing  of  upland  runoff  appeared 
to  be  related  to  the  ratio  of  forest  to  upland  area 
W72-07073 


FORESTS    ALONG     SMALL    STREAMS    AND 
FEATURES  OF  THEIR  BOGGING, 

V.  G.  Rubtsov,  and  A.  A.  Sokolov. 
Lesovedenie.  4.  26-31.  1969.  (Engl.  summ.). 
Identifiers:  Bogging,  Drainage,  Forests,  Hydrog- 
raphy, Small,  Streams,  USSR. 

A  brief  silvicultural  taxation  characterization  is 
given  of  forests  along  small  streams  in  the 
northwest  of  the  European  USSR.  These  forests 
are  situated  in  the  paths  of  ground-water  runoff 
and  are  closely  connected  with  forest  hydrog- 
raphy; they  maintain  the  normal  hydrological 
regime  in  the  forest  area.  The  draining  of  such 
forests  is  discussed.  -Copyright  Biological  Ab- 
stracts, Inc. 
W72-07075 


ECONOMETRIC  MODEL  FOR  RIVER  BASIN 
PLANNING, 

M.  Boerlin. 

Organisation  for  Economic  Co-operation  and 
Development,  Paris,  France.  1971.  94  p,  5  fig,  9 
tab,  81  ref,  2  append. 

Descriptors:  *River  basin  development,  'Simula- 
tion analysis,  'Econometrics,  Project  planning, 
Cost-benefit  analysis,  Mathematical  models. 
Statistical  models. 

The  results  obtained  from  an  attempt  to  build  an 
econometric  simulation  model  for  studying  river 
basin  development  planning  are  presented.  This 
simulation  model  allows  the  effects  of  different 
river  basin  development  projects  on  certain  target 
variables  to  be  studied.  The  target  variables  con- 
sidered are  total  population,  employment  rate,  in- 
come per  head,  and  the  number  of  family  farms. 
As  it  has  been  developed,  the  simulation  model  is 
modular;  that  is,  it  is  built  up  from  a  variety  of  sec- 
tors or  modules.  These  submodels  are  concerned 
with  the  agricultural  and  processing  sector,  the 
demographic  sector,  the  employment  sector,  the 
income  sector,  and  the  water  sector.  Besides  simu- 
lating the  effects  of  alternative  river  basin 
development  schemes,  this  model  might  be  useful 
for  simulating  alternative  targets  or  choice  indica- 
tors; this  simulation  should  be  done  whenever 
there  is  no  full  consensus  on  the  criteria  which 
have  to  be  considered.  Also,  a  simulation  of  alter- 
native sets  of  data  may  prove  useful  for  dealing 
with  the  uncertainty  surrounding  such  data.  Some 
consideration  is  given  to  model  validation,  the 
choice  problem  in  a  single-target  situation,  and  the 
choice  problem  in  a  multi-target  situation.  (Settle- 
Wisconsin) 
W72-07110 


COMPETITION  FOR  WETLANDS  IN  THE  MID- 
WEST. AN  ECONOMIC  ANALYSIS, 

Social   Security   Administration,   Baltimore,   Md. 
Office  of  Research  and  Statistics. 
J.H.Goldstein. 

Resources  for  the  Future,  Inc.,  The  Johns  Hop- 
kins Press,  Baltimore,  Maryland.  1971.  105  p  10 
tab,  3  append.  Price  $3.50. 

Descriptors:      'Wetlands,      'Wildlife      habitats, 
'Agriculture,  'Central  U.S.,  Economic  efficiency, 
Drainage,  Minnesota. 
Identifiers:  'Allocative  efficiency,  'Midwest. 


The  allocation  of  wetlands  between  the  agriculture 
and  wildlife  sectors  has  the  classic  characteristics 
of  a  resource  distribution  problem-one  scarce 
resource  exists  with  two  alternative  uses.  Con- 
sequently, two  central  questions  are  considered: 
(1)  how  severe  is  the  misallocations  of  resources 
between  the  agriculture  and  wildlife  secors  under 
current  market  conditons,  and  (2)  if  there  were 
freely  competitive  prices  in  the  farm  sector  and  no 
subsidies  to  cover  the  cost  of  drainage,  would 
more  wetlands  be  converted  into  agricultural  land 
than  is  socially  desirable.  These  questions  are  ap- 
proached within  the  framework  of  the  following 
decision  rule:  if  the  discounted  value  of  the  net  so- 
cial benefits  from  the  drained  land  less  the  cost  of 
drainage  exceeds  the  discounted  value  of  the  net 
social  benefits  from  the  land  as  marsh  land,  then 
the  appropriate  use  for  the  land  is  agricultural.  The 
results  of  the  study  suggest  that  the  investment 
costo  of  draining  permanent  wetlands  is  suffi- 
ciently high  to  prevent  reclamation  if  perfectly 
competitive  farm  prices  prevail  and  marsh  owners 
pay  the  full  cost  of  drainage.  However,  if  current 
price  supports  prevail,  hunting  fees  may  not 
forestall  drainage  in  certain  areas.  Also,  reclama- 
tion may  have  significant  impacts  on  the  quality  of 
hunting.  (Settle-Wisconsin) 
W72-07111 


RELATION  OF  STAND  PRODUCTIVITY  TO 
GROUNDWATER  LEVEL  IN  THE  KIROV  RE- 
GION, (IN  RUSSIAN), 

A.  F.  Timofeev. 

Lesovedenie.  4.  9-17.  1969.  (Engl.  summ.). 
Identifiers:   Birch-D,   Drainage,   Forest,  Ground, 
Kirov,     Pine-G,     Productivitv,     Relation,     Soil 
Spruce-G,  Stand,  USSR. 

The  dependence  of  the  growth  season  and  annual 
average  values  of  the  groundwater  level  on  the 
amount  of  rainfall  during  that  period  is  expressed 
by  a  parabolic  equation.  The  values  of  coefficients 
of  this  equation  are  determined  for  various  types 
of  pine  and  spruce  forests.  Equations  expressing 
the  relationship  between  the  productivity  of  pine, 
spruce,  and  birch  stands  and  the  groundwater  level 
are  given.  Recommendations  for  forest  land  drain- 
ing norms  are  given  differentially  according  to  tree 
species,  soils  and  season-Copyright  1971,  Biolog- 
ical Abstracts,  Inc. 
W72-07114 


WATER  CONSERVATION  SIGNIFICANCE  OF 
FOREST  STANDS  UNDER  THE  CONDITIONS 
OF  TIEN  SHAN,  (IN  RUSSIAN), 

For  primary  bibliographic  entry  see  Field  03B 
W72-07116 


OPTIMAL  SYSTEMS  DESIGNING  FOR  EFFI- 
CIENCY IN  KASHMIR'S  RENEWABLE 
RESOURCE  USE, 

SardarPatel  Univ.,  Vallabh  Vidyanagar  (India). 
For  primary  bibliographic  entry  see  Field  06A 
W72-07118 


DUCK  CREEK  CHANNEL  IMPROVEMENT -G- 
ARLAND,  TEXAS  (FINAL  ENVIRONMENTAL 
IMPACT  STATEMENT). 

Army  Engineer  District,  Fort  Worth,  Tex. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-198  91 1-F,  $3.00  in  paper  copy 
$0.95  in  microfiche.  April  2,  1971.  29  p,  14  append.' 

Descriptors:  'Channel  improvement,  'Flood  con- 
trol, 'Flood  protection,  'Environmental  effects. 
Rivers  and  Harbors  Act,  Flood  plains.  Project 
planning.  Flood  plain  insurance.  Recreation, 
Governmental  interrelations,  Administrative  agen- 
cies. Levees,  Flood  proofing,  Flood  plain  zoning, 
Reservoirs,  Texas. 

Identifiers:  'Duck  Creek  (Tex.),  National  En- 
vironmental Policy  Act,  'Environmental  impact 
statements. 
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The  Duck  Creek  Channel  improvement  proposal  is 
a  flood  control  project  consisting  principally  of 
channel  realignment  and  enlargement.  The  project 
will  also  help  provide  a  cleaner,  safer  stream 
through  intensely  urbanized  areas.  The  only  ad- 
verse environmental  effects  will  be  the  loss  of  a 
few  large  shade  trees  and  the  reshaping  of  several 
small  areas  of  natural  rock  outcroppings.  Proposed 
beautification  measures  will  provide  for  a  higher 
quality  environment  than  exists  now.  Alternatives 
include  a  flood  control  reservoir,  flood  proofing, 
flood  plain  zoning,  and  the  adoption  of  flood  plain 
regulations.  These  would  be  relatively  ineffective. 
The  Bureau  of  Outdoor  Recreation  disagreed  with 
some  of  the  statement's  conclusions.  The  project's 
assets  should  be  considered  adverse  effects,  ac- 
cording to  the  Bureau.  Furthermore,  the  Bureau 
asserted  that  flood  plain  management  has  not  been 
adequately  considered  as  an  alternative.  The  view- 
points of  other  agencies  are  included.  (Brackins- 
Florida) 
W72-07177 


KLUTINA  RIVER  FLOOD  CONTROL,  COPPER 
CENTER,  ALASKA  (FINAL  ENVIRONMENTAL 
IMPACT  STATEMENT). 

Army  Engineer  District,  Anchorage,  Alaska. 
For  primary  bibliographic  entry  see  Field  08D. 

W72-07178 


MARTINS  FORK  LAKE,  CUMBERLAND 
RIVER  BASIN,  KENTUCKY  (FINAL  ENVIRON- 
MENTAL IMPACT  STATEMENT). 

Army  Engineer  District,  Nashville,  Tenn. 
For  primary  bibliographic  entry  see  Field  08A. 
W72-07180 


A  PRELIMINARY  ECOLOGICAL  STUDY  OF 
AREAS  TO  BE  IMPOUNDED  IN  THE  SALT 
RIVER  BASIN  OF  KENTUCKY, 

Kentucky  Water  Resources  Inst.,  Lexington. 
L.  A.  Krumholz,  and  S.  E.  Neff. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-208  413,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Kentucky  University  Water 
Resources  Institute  Research,  Lexington,  Report 
No  48,  1972.  25  p,  2  fig,  2  tab,  12  ref.  OWRR  B- 
016-KY(1). 

Descriptors:  *Water  quality,  'Rivers,  *Pre-im- 
poundment,  'Kentucky,  'Ecology,  Hydrologic 
data,  Data  collections,  Chemical  analysis,  Aquatic 
life,  Fish,  Aquatic  microorganisms,  Wildlife, 
Birds,  Streamflow,  Flow  characteristics, 
Watershed  management. 

Identifiers:  'Salt  River  basin  (Ky),  'Pre-impound- 
ment  studies. 

Physical,  chemical,  and  biological  characteristics 
were  studied  at  38  sites  on  the  main  stem  of  the 
Salt  River  (Kentucky)  upstream  from  the 
proposed  damsite  for  Taylorsville  Lake,  an  im- 
poundment of  about  3,6000  acres.  Values  for  dis- 
solved oxygen  ranged  from  60%  to  120%  of  satura- 
tion, turbidities  from  5  to  650  mg/liter  as  Si02, 
total  alkalinities  from  130  to  220  mg/liter  as 
CaC03,  pH  from  6.8  to  8.4,  and  total  dissolved 
solids  from  40  to  160  mg/liter.  Conductivity  ranged 
from  100  to  350  micromhos,  nitrate  nitrogen  from 
0.1  to  9.9  mg/liter,  and  orthophosphate  from  0.2  to 
2.9  mg/liter.  Iron  and  manganese  were  consistently 
present  in  low  quantities.  Estimates  of  standing 
crop  of  bottom  organisms  ranged  from  0  on  the 
bare  limestone  bottom  to  more  than  275  pounds 
per  acre  in  more  suitable  areas.  The  profusion  and 
species  diversity  of  bottom  organisms  indicate  a 
healthy  stream.  More  than  50  species  of  fishes 
have  been  collected  and  more  than  100  species  of 
birds  have  been  identified  in  the  area.  (Woodard- 
USGS) 
W72-07224 


HYDROLOGICAL  FORECASTING. 

For  primary  bibliographic  entry  see  Field  02A. 

W72-07233 


FORECASTING      WATER-LEVELS     OF     THE 
ORINOCO  RIVER  IN  VENEZUELA, 

For  primary  bibliographic  entry  see  Field  02A. 
W 72-07240 


APPLICATIONS        OF        DISCHARGE        AND 
WATER-LEVEL  FORECASTS, 

Comite     National     Francaise     de    Geodesie    et 

Geophysique,      Rueil-Malmaison.      Section      d'- 

Hydrologie  Scientifique. 

For  primary  bibliographic  entry  see  Field  02A. 

W72-07241 


FLOOD  WARNINGS--THE  ROLE  OF  THE  NEW 
SOUTH  WALES  CIVIL  DEFENCE  ORGANISA- 
TION, 

Civil  Defence  Organization,  Sydney  (Australia). 
For  primary  bibliographic  entry  see  Field  02A. 
W72-07242 


THE    OPERATION    OF    SOMERSET    DAM  -A 
MULTI-PURPOSE  PROJECT  (AUSTRALIA), 

Water  Supply  Design  Office,  Brisbane  (Australia). 
For  primary  bibliographic  entry  see  Field  02A. 
W72-07243 


THE  COMPUTATION  AND  FORECASTING  OF 
MAXIMUM  FLOOD  DISCHARGES, 

For  primary  bibliographic  entry  see  Field  02A . 
W72-07245 
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AGRICULTURE'S  EFFECT  ON  NITRATE  POL- 
LUTION OF  GROUNDWATER, 

Agricultural  Research  Service,  Fort  Collins,  Colo. 
For  primary  bibliographic  entry  see  Field  05B. 
W 72-06598 


INTERSTATE  GROUND-WATER  AQUIFERS 
OF  THE  STATE  OF  WASHINGTON  (PHYSICAL 
AND    LEGAL    PROBLEMS--A    PRELIMINARY 

ASSESSMENT), 

Washington  State  Water  Research  Center,  Pull- 
man. 

Allen  F.  Agnew,  and  Russell  W.  Busch. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-208  026,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Report  No.  8,  September 
1971.  170  p,  12  fig,  1  tab,  99  ref.  OWRR  A-038- 
WASH(I). 

Descriptors:  'Aquifers,  'Groundwater  basins, 
Hydrogeology,  'Legal  aspects.  International 
waters.  Interstate,  'Washington,  Oregon,  Idaho, 
'Water  law,  Water  demand.  Water  utilization, 
Water  rights. 
Identifiers:  British  Columbia. 

The  State  of  Washington  possesses  ground-water 
resources  that  are  huge  in  some  areas,  adequate  in 
others,  and  small  in  a  few.  But  the  adequacy  of 
such  a  resource  is  governed  by  several  factors-the 
physical  characteristics  of  its  occurrence  and 
replenishment,  the  demands  for  various  uses,  and 
the  legal  framework  within  which  those  demands 
can  be  realized.  Ground-water  reservoirs,  like  sur- 
face-water streams  and  lakes,  do  not  stop  at  the 
state  line,  so  many  of  the  ground-water  basins  of 
Washington  are  shared  with  Oregon,  Idaho,  and 
the  Province  of  British  Columbia.  One  of  the  limit- 
ing factors  in  the  use  of  such  a  resource  is  the  lack 
of  uniformity  of  laws  and  rights  affecting  ground 
water  between  states  and  between  a  state  and  a 
province  of  different  nations.  Part  A  of  the  study, 
in  dealing  with  the  physical  situation,  examined 
eleven  such  shared  ground-water  areas  around  the 
borders  of  Washington.  Important  problems  exist 
in  three  (Walla  Walla,  Pullman-Moscow,  and 
Spokane-Rathdrum  Prairie),  no  foreseeable 
problems  exist  in  two  (Vancouver,  Washington 
and  Longview),  and  the  remaining  six  have  vary- 
ing degrees  of  problems  with  possibility  of  their 


becoming  more  critical  if  patterns  of  water  us< 
change  significantly  (Clarkston-Lewiston,  Peni 
Oreille,  Kettle,  Okanogan,  Nooksack-Sumas,  am 
The  Dalles).  Studies  are  recommended  in  two  o 
the  three  areas  with  important  problems  and  h 
five  of  the  six  which  have  varying  degrees  o 
problems.  Part  B  discusses  legal  aspects  of  in 
terstate  and  international  ground-water  manage 
ment  and  administration  with  respect  to  supplie 
shared  by  Washington  and  other  states  and  Britisl 
Columbia. 
W72-06608 


MAPS  OF  THE  WATERSHEDS  OF  THE  SAN17 

MARGARITA    AND   SAN    LUIS   REY    RIVERS 

RIVERSIDE     AND     SAN     DIEGO     COINTIES 

CALIFORNIA      SHOWING      GROUND-WATEI 

QUALITY  DATA,  1971, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-06770 


GEOHYDROLOGY      OF     PROJECT      GNOMI 
SITE,  EDDY  COUNTY,  NEW  MEXICO, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  08H. 

W72-06784 


HYDROGEOLOGIC  DATA  FOR  THE  I PPEI 
CONNECTICUT  RIVER  BASIN,  CONNEC- 
TICUT, 

Geological  Survey,  Hartford,  Conn. 

R.  B  Ryder,  and  L.  A.  Weiss. 

Available  from  State  Dept.  of  Environmental  Pre 

tection.  State  Office  Bldg.,  Hartford,  Conn.  Con 

necticut  Water  Resources  Bulletin  No  25,  1971.  5 

p.  1  fig,  1  plate,  7  tab,  8  ref. 

Descriptors:  'Hydrologic  data,  'Data  collections 
•Groundwater,  'Water  quality.  'Connecticu' 
Streams,  Observation  wells.  Water  well' 
Aquifers,  Logging  (Recording),  Water  level; 
Water  yield.  Drawdown,  Pumping.  Water  user< 
Chemical  analysis,  Hydrogeology,  Groundwate 
basins,  Watersheds  (Basins). 
Identifiers:  'Connecticut  River  Basin  (Conn) 
Basic  data. 

Geologic,  groundwater,  and  quality-of -water  dal 
are  compiled  from  a  water  resources  investigate 
of  the  upper  Connecticut  River  basin  which  in 
eludes  a  508-square-mile  area  in  north-centrs 
Connecticut  drained  by  the  Connecticut  River  an. 
its  tributaries.  The  basin  includes  all  or  parts  of  th 
following  30  towns:  Avon,  Bloomfield.  Bolton 
Cromwell,  East  Granby,  East  Hampton.  Eas 
Hartford,  East  Windsor,  Ellington.  Knficld 
Farmington,  Glastonbury,  Hartford,  Manchester 
New  Britain.  Newinglon,  Plainville,  Portland 
Rocky  Hill,  Simsbury,  Somers,  South  Windsor 
Stafford,  Suffield,  Tolland,  Vernon.  West  Hart 
ford,  Wethersfield,  Windsor,  and  Windsor  Lock- 
The  data  for  this  study  were  collected  during  th 
period  July  1967  -  December  1969.  However,  man 
records  of  wells  and  lest  holes  in  this  report  wer 
collected  during  previous  investigations  and  are  in 
eluded  as  a  convenient  reference.  (Woodard 
USGS) 
W72-06792 


WATER  RECORDS  OF  PUERTO  RICO,  lH4-*7 
VOLUME  2--SOLTH  AND  WEST  SLOPES, 

Geological  Survey  of  Puerto  Rico,  San  Juan. 
For  primary  bibliographic  entry  see  Field  07C. 
W72-06798 


THERMAL    WATERS    OF    FOLD    AND   PLAT 

FORM    REGIONS   OF   THE   USSR   (TERMAL 

NYYE   VODY   SKLADCHATYKH    I   PLATFOR 

MENNYKH  OBLASTEY  SSSR). 

AU-Union       Scientific       Research       Inst.      ° 

Hydrogeology  and  Engineering  Geology.  Moscov 

(USSR). 

For  primary  bibliographic  entry  see  Field  02R. 

W72-06804 
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GASOLINE  IN  GROUNDWATER, 

California  Inst,  of  Tech.,  Pasadena.  Dept.  of  En- 
vironmental Engineering. 
For  primary  bibliographic  entry  see  Field  05B. 
W72-06810 


DEEP  WELLS  FOR  INDUSTRIAL  WASTE  IN- 
JECTION IN  THE  UNITED  STATES-SUM- 
MARY OF  DATA, 

Federal  Water  Pollution  Control  Administration, 

Cincinnati,  Ohio. 

For  primary  bibliographic  entry  see  Field  05E. 

W72-06907 


WATER  BALANCE  STUDY  OF  THE  GROUND 
WATER  ON  THE  LOWER  PART  OF  THE 
RIVER  FUJI, 

Tokyo  Univ.  of  Education  (Japan).  Geographical 

Inst.;   and   Tokyo   Univ.   of   Education   (Japan). 

Geological  and  Mineralogical  Inst. 

For  primary  bibliographic  entry  see  Field  02F. 

W72-06909 


SELECTED  DIGITAL  COMPUTER 

TECHNIQUES  FOR  GROUNDWATER 

RESOURCE  EVALUATION, 

Illinois  State  Water  Survey,  Urbana. 

For  primary  bibliographic  entry  see  Field  02F. 

W72-06914 


APPLICATION  OF  OPERATIONS  RESEARCH 
TECHNIQUES  FOR  ALLOCATION  OF  WATER 
RESOURCES  IN  UTAH, 

Utah  Water  Research  Lab.,  Logan. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-06972 


HYDROGEOLOGY      OF      A      PLAYA      NEAR 
AMARILLO,  TEXAS, 

Southwestern    Great    Plains    Research    Center, 

Bushland,  Tex. 

F.  B.  Lotspeich,  O.  R.  Lehman,  V.  L.  Hauser,  and 

B.A.Stewart. 

USDA         Agricultural         Research         Service 

Southwestern     Great     Plains     Research     Center 

Technical  Report  No  10,  September  1971.  35  p,  14 

fig,  1  tab,  32  ref. 

Descriptors:  *Playas,  *Hydrogeology,  •Ground- 
water recharge,  'Wells,  Southwest  U.S.,  Irrigation 
water,  Aquifer  characteristics,  Specific  yield, 
Lake  basins,  Artificial  recharge,  Water  manage- 
ment (Applied),  Specific  retention,  Permeability, 
Crop  production,  Economics. 
Identifiers:  'Southern  High  Plains,  'Ogallala 
aquifer,  Amarillo  (Tex). 

The  objectives  are  to  describe  the  sediments  un- 
derlying the  playa  and  its  watershed,  and  to  relate 
these  findings  to  recharge  potentials  of  playa 
water  over  a  large  part  of  the  Southern  High 
Plains.  The  modern,  progressive  economy  of  this 
scmiarid  region  depends  on  groundwater;  high 
yields  of  cereal  grains,  cotton,  and  other  crops  de- 
pend on  irrigation,  and  most  public  and  local 
domestic  water  supplies  come  from  wells.  The 
available  supply  is  being  essentially  'ruined' 
because  more  water  is  being  withdrawn  than 
replenished.  An  estimated  2.5  to  3  million  acre-ft 
of  water  collects  annually  in  thousands  of  playas 
in  the  region,  most  of  which  is  lost  to  evaporation. 
Research  is  underway  on  methods  of  recharging 
the  High  Plains  aquifer  with  these  waters.  Descrip- 
tions, graphs,  and  other  drawings  show  much  of 
the  information  obtained  from  borings  and  other 
field  tests.  Physical  data  show  the  aquifer  sands  to 
be  dominantly  less  than  0.5  mm  in  size,  well 
sorted,  and  low  in  permeability.  Specific  yield  is 
higher  than  suggested  in  earlier  reports,  and  is  an 
indication  of  ready  yield  of  interstitial  water.  Sand 
texture  indicates  that  moderate  recharge  rates  will 
occur  through  injection  wells.  (Lang-USGS) 
W72-07004 


MATHEMATICAL    GROUND-WATER    MODEL 
OF  INDIAN  WELLS  VALLEY,  CALIFORNIA, 

Geological    Survey,    Menlo    Park,    Calif.    Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  02F. 

W72-07008 


UNDERGROUND  STORAGE  OF  IMPORTED 
WATER  IN  THE  SAN  GORGONIO  PASS  AREA, 
SOUTHERN  CALIFORNIA, 

Geological  Survey,  Washington,  DC. 
R.M.Bloyd.Jr. 

For  sale  by  the  Superintendent  of  Documents,  U. 
S.  Government  Printing  Office,  Washington,  D.  C. 
20402  Price  $1.00.  Geological  Survey  Water- 
Supply  Paper  1999-D,  1971.  37  p,  8  fig,  2  plate,  7 
tab,  21  ref. 

Descriptors:  'Artificial  recharge,  'Hydrogeology, 
'California,   Aquifer  characteristics,   Hydrologic 
data,  Hydrologic  budget,  Water  balance,  Data  col- 
lections, Groundwater  movement. 
Identifiers:  San  Gorgonio  Pass  (Cal). 

Water  resources  in  the  San  Gorgonio  Pass  area  of 
California  are  probably  overdeveloped.  A 
cooperative  study  was  made  to  investigate  the 
technical  feasibility  of  underground  storage  of  im- 
ported water  in  the  agency  area.  It  is  technically 
feasible  to  store  imported  water  without  causing 
waterlogging  and  without  losing  any  significant 
quantity  of  stored  water.  Water  imported  at  an 
average  rate  equal  to  the  anticipated  rate  of  annual 
demand  (17,000  acre-feet)  can  probably  be 
recharged  into  part  of  the  storage  unit  without  rais- 
ing the  water  level  in  sec.  33,  for  at  least  20  years. 
Under  existing  hydrologic  and  geologic  condi- 
tions, injected  water  probably  can  remain  in  the 
Beaumont  storage  unit  until  it  is  needed.  Average 
annual  precipitation  is  332,000  acre-feet.  Average 
annual  water  loss  by  evapotranspiration  is  308,000 
acre-feet.  Average  annual  surface  outflow  is  1,700 
acre-feet.  Average  annual  groundwater  recharge  is 
22,000  acre-feet.  Annual  subsurface  outflow  from 
the  agency  area  in  1967  was  6,000  acre-feet  into 
the  Redlands  area,  800  acre-feet  into  the  fault 
systems  south  of  the  Banning  storage  unit,  and  220 
acre-feet  into  Potrero  Canyon.  Subsurface  outflow 
into  Coachella  Valley  in  1967  was  probably  less 
than  50  percent  of  the  steady-state  flow.  (Knapp- 
USGS) 
W72-07023 


ANNUAL  REPORT  ON  GROUND  WATER  IN 
ARIZONA,  SPRING  1970  TO  SPRING  1971. 

Geological  Survey,  Phoenix,  Ariz. 

Available  from  Ariz.  Water  Comm.,  34  W.  Monroe 
St.,  Suite  707,  Phoenix,  Ariz.  85003.  Arizona 
Water  Commission  Bulletin  1,  January  1972.  45  p, 
30  fig,  1  tab. 

Descriptors:  'Groundwater,  'Hydrogeology, 
•Water  wells,  'Hydrologic  data,  'Arizona,  Data 
collections.  Water  yield,  Water  level  fluctuations. 
Pumping,  Water  users,  Water  supply,  Water 
resources  development,  Water  demand,  Irrigation, 
Domestic  water,  Stock  water,  Geology. 

The  groundwater  reservoirs  are  the  source  of 
nearly  two-thirds  of  Arizona's  water  supply. 
Although  municipal  and  industrial  water  uses  are 
increasing,  the  greatest  use  is  still  for  irrigation. 
For  the  last  18  years,  the  withdrawal  of  ground- 
water has  been  more  than  4  million  acre-feet  per 
year,  and  in  1970  nearly  4.9  million  acre-feet  of 
water  was  withdrawn.  A  table  shows  the  amount 
of  water  pumped  in  each  of  the  major  developed 
areas  in  1970  and  the  accumulated  total  since  the 
beginning  of  record.  Through  1970,  nearly  134  mil- 
lion acre-feet  of  groundwater  has  been  withdrawn 
in  the  State.  Graphs  show  water  levels  in  selected 
wells  and  estimated  annual  groundwater  pumpage 
(1945-71)  in  most  of  the  developed  areas  in 
Arizona.  Maps  show  (1)  potential  well  production, 
(2)  depth  to  water  in  selected  wells  in  spring  1971 , 
and  (3)  change  in  water  levels  in  selected  wells 
from  1966  to  1971  by  areas.  (Woodard-USGS) 


W72-07027 


RELATION  OF  STAND  PRODUCTIVITY  TO 
GROUNDWATER  LEVEL  IN  THE  KIROV  RE- 
GION, (IN  RUSSIAN), 

For  primary  bibliographic  entry  see  Field  04A . 
W72-07114 


INVESTIGATIONS  CONCERNING  PROBABLE 
IMPACT  OF  NITRILOTRIACETIC  ACID  ON 
GROUNDWATER, 

Robert   S.    Kerr   Water   Research   Center,   Ada, 

Okla. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-07223 


STUDIES  ON  THE  QUALITY  OF  UN- 
DERGROUND WATERS  OF  BHILWARA  AND 
CHITTORGARH  DISTRICTS  OF  RAJASTHAN, 
(IN  JAPANESE), 

Rajasthan  Univ.,  Jaipur  (India).  Dept.  of  Agricul- 
ture. 

For  primary  bibliographic  entry  see  Field  03C. 
W72-07270 

4C.  Effects  on  Water  of 
Man's  Non-Water 
Activities 


METHODS  OF  ANALYSIS  AND  DETERMINA- 
TION OF  EFFECTS  OF  ALTERNATIVE  USES 
OF  FORESTED  LAND  ON  STREAMFLOW, 

Washington     Univ.,     Seattle.    Coll.    of    Forest 
Resources. 
David  D.  Wooldridge. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-208  025,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Completion  Report.  (1971).  60 
p,  32  fig,  16  tab.  OWRR  A-022Wash  (1). 

Descriptors:  'Regression  analysis,  'Watershed 
management,  Surface  runoff,  Water  yield,  Cutting 
management,  'Washington,  'Streamflow 

forecasting,  Streamflow,  Forests,  'River  basins, 
Data  collections,  'Forest  management,  Vegetation 
effects,  Climatic  data,  'Alternative  water  use. 

Principal  component  analysis  utilizing  varimax 
rotation  of  components  was  used  to  develop  daily 
streamflow  prediction  equations  using  existing 
streamflow  and  precipitation  records.  Analyses 
were  primarily  confined  to  river  basins  receiving 
maximum  amounts  of  total  precipitation  as  rain- 
fall. A  few  analyses  used  rivers  with  large  winter 
snow  pack  accumulations.  Reduced  accuracy  of 
prediction  equations  was  found  when  snowmelt  is 
the  main  source  of  streamflow.  Interpretation  of 
the  variation  in  prediction  equations  over  time 
confirmed  the  theoretical  considerations  that 
forest  land  management  does  influence  the 
hydrologic  regime  of  river  basins.  Increased  water 
yields  were  demonstrated  when  significant  por- 
tions of  the  watershed  were  logged.  Decreases  in 
water  yields  were  also  demonstrated  as  second 
growth  forests  reestablish  and  stabilize  the 
hydrologic  regime. 
W72-06606 


RELEASE  OF  MERCURY  FROM  CON- 
TAMINATED FRESHWATER  SEDIMENTS  BY 
THE  RUNOFF  OF  ROAD  DEICING  SALT, 

JBF  Scientific  Corp.,  Burlington,  Mass. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-06911 


HYDROLOGY  OF  TWO  SMALL  RIVER  BASINS 
IN  PENNSYLVANIA  BEFORE  URBANIZATION, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  02E. 

W72-069I2 
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Field  04— WATER  QUANTITY  MANAGEMENT  AND  CONTROL 
Group  4C — Effects  on  Water  of  Man's  Non-Water  Activities 


INTERRELATIONSHIPS  OF  VEGETATION 
AND  ENVIRONMENTAL  FACTORS  ON  A 
MOUNTAIN  WATERSHED  IN  SOUTHEAST- 
ERN WYOMING, 

Wyoming  Univ.,  Laramie.  Div.  of  Plant  Science. 
For  primary  bibliographic  entry  see  Field  04D. 

W72-07040 


THE  IMPACT  OF  ECONOMIC  ACTIVITY  ON 
CLIMATE, 

For  primary  bibliographic  entry  see  Field  02B. 
W72-07046 


PRINCIPAL  MASS  MOVEMENT  PROCESSES 
INFLUENCED  BY  LOGGING,  ROAD  BUILD- 
ING, AND  FIRE. 

Forest  Service  (USDA),  Juneau,  Alaska.  Pacific 
Northwest  Forest  and  Range  Experiment  Station. 
For  primary  bibliographic  entry  see  Field  04D. 

W72-07070 


4D.  Watershed  Protection 


SOIL    EROSION     BY     WATER     ON     UPLAND 
AREAS, 

Agricultural  Research  Service,  Lafayette,  Ind. 
For  primary  bibliographic  entry  see  Field  02J. 
W72-06763 


INTERRELATIONSHIPS  OF  VEGETATION 
AND  ENVIRONMENTAL  FACTORS  ON  A 
MOUNTAIN  WATERSHED  IN  SOUTHEAST- 
ERN WYOMING, 

Wyoming  Univ.,  Laramie.  Div.  of  Plant  Science. 
P.  W.Jacoby,  Jr. 

Ph.D.  Dissertation,  May  1971.  127  p,  11  tab,  51  ref, 
15  fig.  Project  No.  OWRR  A-001-WYO  (46). 

Descriptors:  'Vegetation  effects,  'Environmental 
effects,  'Mountains,  'Watersheds  (Basins),  'Soil- 
water-plant  relationships,  Wyoming,  Altitude,  Soil 
texture,  Erosion,  Alkali  soils,  Leaching,  Soil 
moisture,  Trees,  Plant  groupings,  Plant  popula- 
tions, Burning,  Dendrochronology,  Growth  rates. 
Identifiers:  Plant  succession. 

Interrelationships  between  environment  and 
vegetation  on  a  forested  mountain  watershed  were 
investigated  by  collection  of  data  along  an  altitu- 
dinal  gradient  from  8,400  to  10,600  feet  in  eleva- 
tion. High  soils  were  coarser  and  more  alkaline,  in- 
dicating influences  of  erosion,  parent  material, 
and  leaching.  Soil-moisture-holding  capacity  was 
greatest  in  higher  soils.  Forest  showed  composi- 
tional change  from  lodgepole  pine  to  subalpine  fir 
and  to  Engelmann  spruce  with  increasing  eleva- 
tion. Tree  growth-rings  indicate  several  times  of 
fire  in  the  watershed.  Coniferous  forest  is  in  a 
state  of  secondary  plant  succession  following  fire 
and  logging  effects.  The  Wyoming  watershed  stu- 
died is  typical  of  forests  described  in  earlier  litera- 
ture. (Popkin-Arizona) 
W72-07040 


PRINCIPAL  MASS  MOVEMENT  PROCESSES 
INFLUENCED  BY  LOGGING,  ROAD  BUILD- 
ING, AND  FIRE. 

Forest  Service  (USDA),  Juneau,  Alaska.  Pacific 
Northwest  Forest  and  Range  Experiment  Station. 
D.  N.  Swanston. 

In:  Forest  Land  Uses  and  Stream  Environment, 
Proceedings  of  a  Symposium,  October  19-21, 
1970,  Oregon  State  University.  August  1971,  p.  29- 
39.  6  fig,  13  ref. 

Descriptors:  'Mass  wasting,  'Slopes,  'Road  con- 
struction, 'Lumbering,  'Burning,  Debris 
avalanches,  Creep,  Soil  stabilization,  Pacific 
Coast  region,  Mountains. 

Identifiers:  'Western  United  States,  'Angle  of  sta- 
bility, Channel  obstruction. 


Dominant  natural  soil  mass  movement  processes 
active  on  watersheds  of  the  Western  United  States 
include  (1)  debris  avalanches,  debris  flows  and 
debris  torrents;  (2)  slumps  and  earth  flows;  (3) 
deep-seated  soil  creep;  and  (4)  dry  creep  and  slid- 
ing. A  dominant  characteristic  of  each  is  steep 
slope  occurrence,  frequently  in  excess  of  the  angle 
of  stability  of  the  soil.  All  but  dry  creep  and  sliding 
occur  under  high  soil  moisture  conditions  and 
usually  develop  or  are  accelerated  during  periods 
of  abnormally  high  rainfall.  Further,  all  are  en- 
couraged or  accelerated  by  destruction  of  nautral 
mechanical  support  on  the  slopes.  Logging,  road 
building,  and  fire  play  an  important  part  in  initia- 
tion and  acceleration  of  these  soil  mass  move- 
ments. Road  building  stands  out  at  the  present 
time  as  the  most  damaging  activity,  with  soil 
failures  resulting  largely  from  slope  loading,  back- 
slope  cutting,  and  inadequate  slope  drainage. 
Logging  and  fire  affect  stability  primarily  through 
destruction  of  natural  mechanical  support  for  the 
soils,  removal  of  surface  cover,  and  obstruction  of 
main  drainage  channels  by  debris. 
W72-07070 


EFFECTS  OF  PRESCRIBED  FIRE  ON  VEGETA- 
TION AND  SEDIMENT  IN  OAK-MOUNTAIN 
MAHOGANY  CHAPARRAL, 

Forest    Service    (USDA),    Tempe,    Ariz.    Rocky 
Mountain  Forest  and  Range  Experiment  Station. 
C.  P.  Pase,  and  A.  W.  Lindenmuth,  Jr. 
Journal  of  Forestry,  Vol.  69,  No.  11.  p.  800-805, 
November  1971 .  4  fig,  6  tab,  II  ref. 

Descriptors:  'Burning,  'Chaparral,  'Vegetation 
regrowth,  'Sediment  yield.  Slope  protection,  Ero- 
sion control.  Forest  management.  Wildlife 
management.  Canopy,  Germination,  Accelerated 
erosion,  Herbicides,  Arizona. 

Approximately  25  percent  of  each  of  three  small 
watersheds  was  treated  in  strips  of  50,  100  or  200 
feet  width  in  each  of  four  years.  A  fourth 
watershed  was  not  treated.  Treatment  consisted  of 
late  summer  spraying  with  a  commercial  mixture 
of  2,4-D  and  2,4,5-T,  and  prescribed  fire  in  late 
September  or  October.  Shrub  crown  cover  was 
reduced  an  average  of  94  percent.  Strip  width  did 
not  significantly  affect  shrub  topkill.  Most  shrubs 
resprouted  and  quickly  reestablished  control  over 
the  site.  Seedlings  of  desert  ceanothus  and  man- 
zanita  were  abundant.  Herbaceous  cover,  low  be- 
fore the  treatment,  increased  greatly  in  the  early 
post-fire  years.  Grasses  were  uncommon  both  be- 
fore and  after  treatment.  Litter  mass  averaged  6.4 
tons  per  acre  before  treatment;  66  percent 
remained  after  the  prescribed  fire.  Total  5-year 
sediment  loss  was  695  tons,  or  approximately  0.30 
acre-foot,  per  square  mile  per  year.  Results  show 
good  but  very  temporary  control  of  oak-mountain- 
mahogany  chaparral  with  carefully  prescribed  fire. 
The  technique  appears  less  damaging  to  the  site 
than  the  less  carefully  controlled  broadcast  fire  or 
wildfire. 
W72-07074 


SUITABILITY  OF  CEANOTHUS  PROSTRATUS 
BENTH.  FOR  THE  REVEGETATION  OF 
HARSH  SITES, 

Forest  Service  (USDA),  Logan,  Utah.  Intermoun- 
tain  Forest  and  Range  Experiment  Station. 
R.  W.  Brown,  R.  H.  Ruf,  and  E.  E.  Farmer. 
USDA  Forest  Serv  Res  Note   INT-144,  August 
1971.  12  p,  4  fig,  2  tab,  8  ref. 

Descriptors:  'Nitrogen  fixation,  'Vegetation 
regrowth,  'Environmental  effects,  'Slope  stabili- 
ty, 'Soil  stability,  'Revegetation,  'Erosion  con- 
trol, Fertility,  Moisture  stress.  Plant  growth.  Root 
systems,  Utah,  Idaho. 

Identifiers:  Granitic  soils,  Harsh  sites.  Plant  com- 
petition. Plant  propagation.  Stem  cuttings. 

Rooted  stem  cuttings  of  squaw  carpet  (Ceanothus 
prostratus  Benth.)  were  planted  on  a  number  of 
natural  and  man-made  harsh  sites  from  southern 
Utah  to  central  Idaho.  Percent  survival  and  growth 


data  indicate  that  this  species  supports  considera- 
ble genetic  variation  among  individual  plants. 
Also,  squaw  carpet  is  not  capable  to  competing 
with  native  vegetation,  and  is,  therefore,  best 
suited  as  a  pioneer  plant  on  particularly  severe 
harsh  sites,  free  of  competing  vegetation.  It  is 
recommended  that  squaw  carpet  be  planted  in  well 
aerated  and  drained  soils,  preferably  of  a  granitic 
origin.  This  species  is  capable  of  supporting 
nitrogen-fixing  micro-organisms  in  root  nodules, 
and  thus  can  be  expected  to  improve  the  mineral 
nutritional  qualities  of  harsh  sites  with  time.  This 
is  substantiated  by  the  fact  that  mulching  and  fer- 
tilizing treatments  did  not  improve  survival  or 
growth  of  squaw  carpet. 
W72-07080 


GEOLOGIC  SOIL  GROUPINGS  FOR  THE 
PINYON-JUNIPER  TYPE  ON  NATIONAL 
FORESTS  IN  NEW  MEXICO, 

Forest  Service  (USDA),  Fort  Collins,  Colo.  Rocky 
Mountain  Forest  and  Range  Experiment  Station. 
E.  F.  Aldon,  and  H.  G.  Brown,  III. 
USDA  Forest  Serv.  Res.  Note  RM-197,  1971.  4  p, 
1  fig,  2  tab. 

Descriptors:  'Geology,  'Watershed  management, 
'Soil  classification.  Erosion,  Soils,  New  Mexico. 
Identifiers:  'Pinyon-Juniper  type. 

Almost  29  percent  of  the  pinyon-juniper  woodland 
type  is  on  highly  unstable  geologic  formations  that 
contribute  to  high  sediment  yields.  Sedimentary 
units  make  up  54  percent  of  the  acreage  in  the 
type,  igneous  units  39  percent,  and  Pre-Cambrian 
formations  7  percent. 
W72-0708I 


MANAGEMENT  OF  FRENCH  PETE  CREEK, 
WILLAMETTE  NATIONAL  FOREST,  OREGON 
(FINAL  ENVIRONMENTAL  IMPACT  STATE- 
MENT). 

Forest  Service  (USDA),  Washington,  D.  C. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-200  954-F,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  July  16,  1971.  23  p,  5  disc. 

Descriptors:  'Environmental  effects,  'National 
forests,  'Oregon,  'Forest  management, 
'Watershed  management.  Lumbering,  Access 
routes.  Erosion,  Sedimentation.  Wildlife  habitats. 
Cutting  management,  Water  quality.  Camp  sites. 
Landscaping,  Recreation,  Recreation  wastes.  Re- 
forestation, Resources  development.  Resource  al- 
location, Federal  government. 
Identifiers:  'Environmental  impact  statements. 

French  Pete  Drainage  Basin  encompasses  19,000 
acres  on  the  west  slope  of  the  Oregon  Cascades. 
Under  the  proposed  project,  the  lower  canyon 
area  would  be  left  in  its  existing  slate  pending 
further  study,  upper  canyon  areas  will  be  left  to 
timber  and  administrative  usage,  campground  use 
will  be  limited,  better  landscape  practices  will  be 
followed,  and  a  trail  will  be  constructed  around  the 
botanical  area.  Limited  timber  use  may  be  made 
with  minimal  road  construction,  so  as  to  preserve 
the  area's  watershed  quality  and  minimize  erosion, 
fire  risk,  wildlife  impact,  and  scenic  destruction. 
Waste  disposal  facilities  will  be  necessary  at 
recreation  sites.  Restrictions  will  be  placed  on 
motor  vehicle  use.  Public  notice  will  be  given  and 
intensive  examination  made  prior  to  any  limber 
sale.  Alternative  uses  are  to  permit  walk-in  use 
only,  to  develop  the  area  to  serve  a  maximum 
number  of  people,  to  manage  the  area  as  part  of 
the  wilderness  preservation  system,  to  allow  max- 
imum timber  use,  and  to  allow  back  country 
recreation  without  roads.  The  relationship 
between  short-term  uses  and  maintenance  and 
enhancement  of  long-term  productivity  is  as- 
sessed. Criticism  of  the  plan  by  interested  federal 
and  state  agencies  is  presented.  (Grant-Florida) 
W72-07179 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION  — Field  05 
Identification  of  Pollutants — Group  5A 


EFFICIENCY  OF  CERTAIN  EROSION-CO- 
NTROL PRACTICES  DURING  PRIMARY  TIL- 
LAGE IN  THE  ROSTOV  REGION,  (IN  RUS- 
SIAN), 

F.  A.  Mironchenko,  and  A.  T.  Kolpakov. 
Sb  Nauchn  Tr  Donsk  S-Kh  Inst.  4  (3):  28-35.  1968. 
Identifiers:    Control,    Erosion,    Fall,    Furrowing, 
Plowing,     Primary,     Ridging,     Rostov,     Tillage, 
USSR. 

The  system  of  primary  fall  plowing  must  be  sup- 
plemented with  ridging  and  furrowing  for  fields 
lying  on  slopes  with  gradients  exceeding  2-3 
degrees.  Closer  arangement  of  the  ridges  yields 
better  results  on  slopes  with  a  marked  relief.  These 
practices  diminish  erosion,  facilitate  retention  of 
snow  and  surface  runoff,  and  improve  crop 
yields. -Copyright  1972,  Biological  Abstracts,  Inc. 
W72-07274 

1)5.  WATER  QUALITY 
MANAGEMENT  AND 
PROTECTION 


5A.  Identification  of  Pollutants 


DETECTION  AND  IDENTIFICATION  OF 
MOLECULAR  WATER  POLLUTANTS  BY 
LASER  RAMAN  SPECTROSCOPY, 

Kentucky  Water  Resources  Inst.,  Lexington. 
Eugene  B.  Bradley,  Charles  A.  Frenzel,  John 
Jeeves,  Robert  McConnell,  and  Kay  Lane. 
\vailable  from  the  National  Technical  Informa- 
ion  Service  as  PB-208  029,  $3.00  in  paper  copy, 
50.95  in  microfiche.  Research  Report  No.  44,  Oc- 
ober  1971,  41  p,  14  fig,  3  tab,  13  ref.  OWRR  A- 
)15-KY(1). 

Descriptors:    *Pollutant   identification,   Measure- 
nent,    'Spectrometers,    'Spectroscopy,    'Instru- 
nentation,  'Analytical  techniques, 
dentifiers:  'Laser  raman  spectroscopy,  'Carbon 
lisulfide,  'Benzene. 

-aser  Raman  spectroscopy  is  evolving  into  a  pri- 
nary  tool  for  the  identification  of  molecular  water 
lollutants.  This  study  approaches  the  limits  of  de- 
ectivity  of  carbon  disulfide  and  benzene  to  dif- 
erence  20  ppm  in  water  solutions  using  a  high- 
esolution  Raman  spectrometer,  cooled  detectors, 
ind  photon  counting  techniques.  The  primary 
imiting  factors  were  the  low  throughput  and  the 
cattered  light  performance  of  the  monochromator 
is  well  as  insufficient  laser  energy.  An  optomized 
lesign  for  a  pollution-measuring  instrument  is  sug- 
;ested,  and  a  prototype  has  been  built  which  is 
iseful  with  any  value  of  excitation  energy  short  of 
ample  degrading.  The  present  instrument  scans 
pectrum  windows  with  fixed  preselecting  filters 
ollowed  by  a  small  single  monochromator  with 
ligh  throughput.  No  detector  cooling  or  refine- 
ments in  signal  processing  were  attempted.  The 
esulting  detectivity  with  20  mw  of  laser  power 
I'as  only  1000  ppm.  However,  the  scattered  light 
ackground  or  'optical  noise'  is  unmeasurable  ex- 
ept  at  the  laser  frequency,  where  it  was  a  max- 
■num  of  six  percent  of  full  scale  measured  against 
he  992  cm-l  Raman  band  of  benzene.  Equipped 
/ith  an  ion  laser  a  practical  field  instrument  capa- 
ble of  detectivity  of  1  ppm  will  cost  about  $20,000. 
'he  instrument  described  herein  can  be  built  for 
4,000,  less  laser. 
V72-06611 


COMPARISON  OF  SAMPLING  METHODS  FOR 
HE  ISOLATION  OF  SALMONELLA  FROM 
10DERATELY  POLLUTED  WATERS, 

•epartment    of    National    Health    and    Welfare, 

Kingston   (Ontario).   Div.   of   Public   Health    En- 

ineering. 

I.  J  Dulka,  P.  G.  Collins,  J.  B.  Bell,  and  J.  M. 

'anderpost. 

lanuscripl  Report  No.  Kr  70-1.  1970,  46  p,  3  fig, 

1  refs 


Descriptors:  'Salmonella,  'Water  quality,  'Water 
analysis,  'Sampling,  Water  sampling. 
Identifiers:  'Cataragui  River. 

Qualitative  sampling  techniques  for  the  demon- 
stration of  Salmonellae  in  receiving  waters  were 
compared.  The  collecting  pad  and  50-gallon  field 
filtered  samples  were  found  to  be  equally  efficient 
in  isolating  Salmonellae  from  waters  containing 
low  to  moderate  numbers  of  coliforms.  The  effi- 
ciency of  the  collecting  pads  did  not  increase  with 
prolonged  exposure  (3  to  5  days).  The  use  of  the 
50-gallon  on  site  filtering  technique  for  Salmonella 
isolation  in  routine  stream  surveys  is  recom- 
mended. The  efficiencies  of  several  enrichment 
broth-selective  agar  combinations  in  resuscitating 
and  isolating  Salmonellae  were  compared  and 
Tetrathionate  Broth-Brilliant  Green  Agar  was  the 
most  productive  combination  during  this  study.  In 
different  geographical  locations,  because  of 
specific  water  conditions,  other  media  combina- 
tions may  be  more  productive  and  therefore,  vari- 
ous broth-agar  combinations  should  be  evaluated, 
whenever  a  new  geographical  area  is  being  stu- 
died. (CCIW) 
W72-06687 


SELF-ABSORPTION  CORRECTIONS  FOR  THE 
14C  METHOD  WITH  BAC03  FOR  MEASURE- 
MENT OF  PRIMARY  PRODUCTIVITY, 

State  Univ.  Coll.,  Fredonia,  N.Y.  Dept.  of  Biolo- 
gy- 
Kenneth  G.  Wood. 
Ecology.  52  (3):  491-498.  1971.  Illus. 
Identifiers:  Absorption,  Barium,  Carbon-14,  Car- 
bonate, Corrections,  Measurement,  Method,  Pri- 
mary, Productivity. 

Self-absorption  of  14C  beta  radiation  follows  an 
exponential  relationship  under  certain  conditions. 
A  new  method  of  BaC03  fixation  of  activity  is 
presented  by  which  it  is  possible  to  determine  pri- 
mary productivity  without  using  the  efficiency  of 
the  detector  in  the  calculations.  Many  objections 
to  the  Geiger-Muller  method  are  explained,  and 
corrections  are  suggested  for  the  methods  of 
Steemann  Nielsen  and  of  Sorokin. -Copyright 
1971 ,  Biological  Abstracts,  Inc. 
W  72-06707 


DETERMINATION  OF  THE  BIODEGRADA- 
BILITY  OF  ANIONIC  SYNTHETIC  SURFACE 
AGENTS. 

Organization  for  Economic  Co-Operation  and 
Development,  Paris  (France). 

Riv  Ital  Sostanze  Grasse.  48  (2):  51-60.  1971 .  Illus. 
Identifiers:    Anionic,    Degradability,    Determina- 
tion, Surface,  Synthetic. 

The  increased  use  of  biodegradable  washing  deter- 
gents led  to  increased  water  pollution.  To  promote 
control  of  this  situation,  a  testing  procedure  which 
measures  the  ability  of  commercial  detergents  to 
be  degraded  into  soluble  substances  was 
developed  and  is  described.  A  solution  of  the  de- 
tergent is  exposed  to  microorganisms  for  a  given 
time  period.  The  suspended  or  dissolved  material 
is  then  solubilized  in  chloroform  and  any  water  in- 
soluble salts  are  detected  by  the  addition  of 
methylene  blue.  A  series  of  controls  are  used  as 
comparisons,  therefore  the  amount  of  coloration 
indicated  the  biodegradability  of  the  detergent.  - 
Copyright  1971 ,  Biological  Abstracts,  Inc. 
W72-06722 


AND 


MEASURING 


INSTRUMENTATION 
TECHNIQUES, 

Geological  Survey,  Fort  Collins,  Colo. 

For  primary  bibliographic  entry  see  Field  02J 

W72-06761 


THE     DETERMINATION     OF     THE 
PHOSPHORUS  CONTENT  OF  DETERGENTS, 

Department   of   the    Environment,    Ottawa   (On- 
tario). Inland  Waters  Branch. 


P.  D.  Goulden,  W.  J.  Traversy,  and  M.  Comba. 
Technical  Bulletin  No  45,  1971.  9  p,  1  fig,  1  ref ,  ap- 
pend. 

Descriptors:    'Chemical    analysis,    'Phosphates, 
'Detergents,  'Pollutant  identification,  Water  pol- 
lution control,  Analytical  techniques,  Laboratory 
tests. 
Identifiers:  'Laundry  detergent,  'Canada. 

The  procedures  used  in  the  Water  Quality  Division 
laboratories,  (Canada)  to  determine  the 
phosphorus  concentration  of  detergents  are 
described.  A  manual  method  published  by  the 
American  Society  for  Testing  and  Materials, 
modified  to  overcome  the  interference  from 
borates,  is  used  to  analyze  samples  that  have  a 
phosphorus  concentration  close  to  the  20%  P205 
maximum  specified  in  the  Phosphorus  Concentra- 
tion Control  Regulations.  An  automated  method 
was  developed,  using  Technicon  AuloAnalyzer 
equipment,  that  enables  detergent  samples  to  be 
screened  for  phosphorus  content  at  a  rate  of  20 
samples  per  hour.  (Woodard-USGS) 
W72-06779 


COMPUTER     PROGRAMS    IN    USE    IN    THE 
WATER  QUALITY  DIVISION,  VOL.  3, 

Department   of   the    Environment,    Ottawa   (On- 
tario). Inland  Waters  Branch. 
For  primary  bibliographic  entry  see  Field  07C. 
W72-06780 


METHODS  OF  ANALYSIS  OF  NATURAL 
WATERS,  (METODY  ANALIZA  PRIRODNYKH 
VOD), 

For  primary  bibliographic  entry  see  Field  02K. 
W72-06801 


ABSORPTION  OF  FERRIC  IRON  IN  REDUCED 
SODA-SILICA  GLASSES  CONTAINING  CHAL- 
COGENIDES, 

Acta      Polytechnica     Scandinavica,      Stockholm 

(Sweden). 

For  primary  bibliographic  entry  see  Field  02K. 

W72-06862 


THE    USE   OF   POLAROGRAPHY    IN    WATER 
POLLUTION  CONTROL, 

Cambridge  Water  Works  (England). 

For  primary  bibliographic  entry  see  Field  05G. 

W72-06867 


TURBIDITY  MEASUREMENT, 

Colorado    State    Univ.,    Fort    Collins.    Dept.    of 

Fishery  and  Wildlife  Biology. 

For  primary  bibliographic  entry  see  Field  02J. 

W72-07000 


ELECTROCHEMICAL  POTENTIALS  OF  HIGH 
PURITY  METALS  IN  SEA  WATER, 

Naval  Research  Lab.,  Key  West,  Fla.  Marine  Cor- 
rosion Research. 

For  primary  bibliographic  entry  see  Field  02K 
W72-07028 


WATER  RESOURCES  DATA  FOR  TEXAS: 
PART  2.  WATER  QUALITY  RECORDS,  1969. 

Geological  Survey,  Austin,  Tex. 

Available  from  Dist  Chief,  USGS,  300  E.  8th  St., 
Austin,  Tex  78701.  Geological  Survey  Basic  Data 
Report,  1972.  642  p,  3  tab,  19  ref. 

Descriptors:    'Water    quality,    'Surface    waters, 
'Basic  data  collections,  'Texas,  Chemical  analy- 
sis,    Water    temperature.     Sediment     discharge, 
Discharge  measurement,  Hydrologic  data. 
Identifiers:  Water  resources  data. 

Water-resources  data  for  the  1969  water  year  (Oct. 
I,  1968  to  Sept.  30,  1969)  for  Texas  include  records 
of   data   for   the   chemical  and   physical   charac- 
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teristics  of  surface  water.  Records  for  a  few  per- 
tinent watercquality  stations  in  bordering  States 
are  also  included.  The  water-quality  records  for 
surface  waters  include  descriptions  of  the  sam- 
pling stations  and  tabulations  of  the  data  for  the 
samples  analyzed.  The  description  of  the  sampling 
station  gives  the  location,  drainage  area,  periods 
of  record  for  the  various  water-quality  data,  ex- 
tremes of  the  pertinent  data,  and  general  remarks. 
Tables  include  chemical,  biological,  microbiologi- 
cal, water  temperature,  and  fluvial  sediment  data. 
(Myers-USGS) 
W72-07029 


A  METHOD  OF  SUSPENDING  MULTIPLE 
BASKET  SAMPLERS  IN  RESERVOIRS, 

Robert   S.   Kerr   Water  Research   Center,   Ada, 

Okla. 

R.D.Kreis,  and  R.L.Smith. 

Progressive  Fish-Culturist,  Vol.  32,  No.  3,  p  182- 

183,  3  fig,  July  1970. 

Descriptors:  *Sampling,  'Reservoirs,  Installation, 
Equipment,  Water  sampling.  On-site  investiga- 
tions. 

Identifiers:  *  Artificial  substrates,  'Macroinver- 
tebrates,  Suspension. 

Limestone-filled  artificial  substrate  samplers  used 
to  collect  macroinvertebrates  in  an  Oklahoma 
reservoir  were  suspended  in  replicates  at  three 
depths.  The  design  and  installation  of  the  suspen- 
sion systems  are  described.  (See  also  W72-07124) 
(EPA  abstract) 
W72-07123 


THE  USE  OF  LIMESTONE-FILLED  BASKET 
SAMPLERS  FOR  COLLECTING  RESERVOIR 
MACROINVERTEBRATES, 

Robert   S.   Kerr   Water   Research   Center,   Ada, 

Okla. 

R.  D.  Kreis,  R.  L.  Smith,  and  J.  E.  Moyer. 

Water  Research,  Vol.  5,  p  1099-1 106,  3  fig,  2  tab,  9 

ref,  Nov.  1971.  EPA  Program  10000-05/71. 

Descriptors:  'Sampling,  "Test  procedures,  'Relia- 
bility, 'Reservoirs,  Light  penetration.  Thermal 
stratification,  Equipment. 

Identifiers:  'Sample  depth,  'Macroinvertebrates, 
'Artificial  substrates. 

Limestone-filled  basket  samplers  were  suspended 
in  a  southern  Oklahoma  reservoir  to  determine 
macroinvertebrate  colonization  potentials  and  op- 
timum sampling  depth  for  the  collection  of  the 
greatest  diversity  of  organisms.  Duplicate  sam- 
plers were  placed  near  the  surface,  4-ft  and  8-ft 
depths  at  four  separate  sampling  stations.  The  op- 
timum sampling  depth  was  found  to  be  near  the 
surface  at  all  stations.  Samples  suspended  side  by 
side  yielded  results  which  were  in  agreement. 
Statistically  significant  differences  in  the  relative 
abundance  of  macroinvertebrates  that  inhabited 
the  samplers  were  found  between  the  surface  sam- 
ples and  the  4-  and  8-ft  samples.  (See  also  W72- 
071 23)  (EPA  abstract) 
W72-07124 


1971  NEW  PRODUCTS  REVIEW. 

For  primary  bibliographic  entry  see  Field  05G. 
W72-07I30 


AUTOMATED  FLUOROMETRIC  ANALYSIS  OF 
MICROMOLAR  QUANTITIES  OF  ATP,  GLU- 
COSE, AND  LACTIC  ACID, 

York  Univ.  (England).  Dept.  of  Biology. 

H.J.  Leese,  and  J.  R.  Bronk. 

Analytical  Biochemistry,  Vol.  45,  No.  1,  p  211- 

221 ,  January  1972. 4  fig,  2  tab,  9  ref. 

Descriptors:  Fluorometry,  Laboratory  equipment, 

Fluorescence. 

Identifiers:  Lactic  acid,  Lactate,  ATP,  Glucose, 

Hexokinase,  Glucose-6-phosphate,  NADH,  NAD, 

NADP,  NADPH,  Glucose-6-phosphate 


dehydrogenase,  Hydrazine,  Lactic 

dehydrogenase.  Pyruvate  hydrazone,  Tissue, 
Adenosine  triphosphate,  Detection  limits.  Preci- 
sion, Biological  samples,  Autoanalyzer. 

Automated  enzymatic  fluorometric  analysis  of 
small  quantities  of  metabolites,  ATP,  glucose,  and 
lactic  acid  is  possible  with  the  Auto  analyzer 
fluorometer  II  system  and  a  designed  flow  system. 
The  method  is  based  on  the  following  reactions: 
(1)  with  hexokinase  as  enzyme,  ATP,  +  glucose 
goes  to  ATP  +  glucose-6-phosphate;  (2) glucose  6- 
P04  +  NADP  (+)  using  glucose-6-P04 
dehydrogenase  as  enzyme  forms  6-phosphoglu- 
conic  acid  +  NADPH  +  H  (+).  The  fluorescence 
of  NADPH  formed  is  a  measure  of  the  amount  of 
ATP  or  glucose  -  whichever  is  limiting.  The  assay 
for  lactic  acid  depends  upon  the  formation  of 
pyruvate  and  NADH;  i.e.,  L-lactate  +  NAD  (  +  )  + 
hydrazine  with  lactic  dehydrogenase  as  enzyme 
goes  to  pyruvate  hydrazone  +  NADH  +  H  (+). 
NADH  +  NADPH  are  excited  at  350  millimicrons 
and  their  fluorescence  measured  at  450  mil- 
limicrons. The  procedure  calls  for  passage  of  high 
standard  samples,  water  blanks,  and  additional 
samples  through  the  apparatus  according  to  the 
flow  diagram.  Results  are  automatically  recorded 
and  standard  curves  drawn  for  each  substrate.  Tis- 
sue extracts  were  analyzed  for  ATP  with  the 
procedure  to  compare  the  results  with  those  ob- 
tained from  a  manual  spectrophotometric  method. 
The  values  agreed  to  within  3  percent.  The  sen- 
sitivity of  the  method  is  shown  by  the  fact  that 
.000002  M  ATP  produced  full  scale  meter  deflec- 
tion and  .000005  M  glucose  and  .000001  M  lactate 
produced  80  percent  deflection.  Use  of  large  quan- 
tities of  enzymes  allows  greater  sensitivity.  With 
this  procedure,  as  many  as  40  determination/hr 
can  be  carried  out  with  negligible  contamination 
between  successive  samples.  In  addition,  the  cost 
is  below  that  for  equivalent  manual  spec- 
trophotometric procedures.  (Mackan-Battelle) 
W72-07134 


URANIUM  IN  RUNOFF  FROM  THE  GULF  OF 
MEXICO  DISTRIBUTIVE  PROVINCE:  ANOMA- 
LOUS CONCENTRATIONS, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Oceanography. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-07135 


DETERMINATION   OF  CARBONATE-14  C   BY 
LIQUID  SCINTILLATION  COUNTING, 

Wayne    State    Univ.,    Detroit,    Mich.    Dept.    of 

Biochemistry. 

A.  C.  Kuyper,  and  M.  Aghdashi. 

Analytical  Biochemistry,  Vol.  45,  No.  1,  p  341- 

343,  January  1972. 1  fig,  1  tab,  8  ref. 

Descriptors:     'Radioactivity    techniques,     'Car- 
bonates,    Carbon     radioisotopes,     Metabolism, 
Laboratory  equipment,  Tagging,  Tracers. 
Identifiers:  'Liquid  scintillation  counting,  Carbon- 
14,  Chemical  recovery.  Blood,  Biological  samples. 

Difficulty  arises  in  the  direct  measurement  by 
liquid  scintillation  counting  of  radioactive  car- 
bonate present  in  solutions  of  inorganic  salts  due 
to  the  insolubility  of  carbonate  salts  in  scintillation 
solutions.  A  method  which  is  simple,  highly  accu- 
rate, and  is  especially  well  adapted  to  measure- 
ment of  radioactive  carbon  dioxide  formed  in 
metabolism,  such  as  bicarbonate  in  blood  or 
respiratory  C02  collected  in  a  NaOH  solution,  em- 
ploys preliminary  distillation  or  diffusion  of  the 
carbonate  salts  into  an  organic  base.  The  diffusion 
apparatus  consists  of  a  scintillation  vial,  an  inner 
cup  and  a  cap  with  a  small  hole  to  pass  a  No.  22 
needle.  The  solutions  are  placed  in  the  cup,  rotated 
1  hr.  and  the  radioactivity  counted.  When  0.3N 
sodium  carbonate  acts  as  carrier,  the  recovery  of 
radioactive  carbonate  after  1  hr  diffusion  is  better 
than  98  percent,  and  increases  to  99  percent  after 
diffusion  for  5  hours.  (Mackan-Battelle) 
W72-07136 


COMPARATIVE  STUDY  OF  SPECIES  NAU 
TOCOCCUS  MAMMILATUS  AND  NAUTOCOC 
CUS  PYRIFORMIS  (TETRASPORALES), 

Ceskoslovenska  Akademie  Ved,  Trebon.  Lab.  o 

Algology. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-07141 


THE  COURSE  OF  MINERAL  NUTRIENT  CON 
SUMPTION  IN  THE  CULTURING  01 
SCENEDESMUS  QUADRICAUDA,  (TURP. 
BREB.  PART  3.  NITROGEN  UPTAKE,  (IN  GER 

MAN), 

Ceskoslovenska  Akademie  Ved,  Trebon.  Lab.  o: 

Algology. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-07142 


THE  MICROCHAMBER  CULTIVATION  OF  AL 
GAE, 

Ceskoslovenska   Akademie   Ved,   Brno    Lab.  ol 

Scientific  Film. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-07144 


OPTICAL  DENSITY  PROFILES  AS  AN  AID  TC 
THE  STUDY  OF  MICROSTRATIFIEE 
PHYTOPLANKTON  POPULATIONS  IN  LAKES, 

Minnesota     Univ.,     Minneapolis.     Limnological 

Research  Center. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-07145 


STUDIES  ON  MORPHOLOGY,  NUTRITIONAL 
REQUIREMENTS,  BIOCHEMICAL  ACTIVITY 
AND  ANTIBIOTIC  RESISTANCE  Of 
HETEROTROPHIC  WATER  BACTERIA, 

Nicolas  Copernicus  Univ.  of  Torun  (Poland)   Inst 

of   Biology:   and    Nicolas   Copernicus   Univ.  ol 

Torun  (Poland).  Lab.  of  Microbiology. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-07I46 


BIODEGRADATION  OF  SYNTHETIC  DETER- 
GENTS EVALUATION  BY  COMMUNITY  TRI- 
ALS, PART  2:  ALCOHOL  AND  ALKYLPHENOL 
ETHOXYLATES, 

Shell   Research  Ltd.,   Egham   (England).  F.gham 

Research  Lab. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-07148 


BIODEGRADATION  OF  SYNTHETIC  DETER- 
GENTS EVALUATION  BY  COMMUNITY  TRI- 
ALS, PART  3:  PRIMARY  ALCOHOL 
SULPHATES, 

Shell  Research  Ltd..   Egham   (England)    Egham 

Research  Labs. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-07149 


CHAR-ASHING  OF  GLYCERIDE  OILS 
PRELIMINARY  TO  THE  ATOMIC  ABSORP- 
TION DETERMINATION  OF  THEIR  COPPER 
AND  IRON  CONTENTS, 

Northern  Regional  Research  Lab.  Peoria.  111. 
C.  D.  Evans,  G.  R.  List,  and  L.  T.  Black. 
Journal  of  the  American  Oil  Chemists'  Society, 
Vol.  48,  No.  12,  p  840-842,  December  1971    3  tab, 
15  ref. 

Descriptors:  'Copper,  'Iron,  'Oil.  Pollutant 
identification.  Chemical  analysis.  Catalysts, 
Heavy  metals. 

Identifiers:  'Char-ashing,  Glyceride  oil,  Sosbean 
oil.  Edible  oils.  Copper  chromite.  Catalysts. 
Copper  salts.  Vegetable  oil.  Sample  preparation. 
Laboratory  techniques.  Atomic  absorption  spec- 
trophotometry, Detection  limits.  Precision, 
Chemical  recovery. 

Trace  amounts  of  copper  and  iron  were  deter- 
mined   by    char-ashing    samples    of    molecular!) 
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.tilled  glyceride  oil,  copper  hydrogenated  edible 
s,  and  salad  oils  with  added  copper  salts  and 
pper  chromite  catalysts.  The  soybean  oil  used 
is  a  commercial  sample  of  a  nonhydrogenated 
ad  oil  selected  because  of  its  low  metal  content, 
a  350  ml  vycor  dish,  150  g  of  oil  was  charred  on 
ull  heat  controlled  hotplate  at  300C  for  about  24 
urs.  After  charring,  the  dishes  were  ignited  in  a 
ed  muffle  furnace  at  500C  for  16  hours.  The 
ulting  ash  was  dissolved  in  10  ml  of  5  percent 
;h  purity  sulfonic  acid  and  after  a  30  min  acid 
estion  on  a  hot  plate,  the  sample  was  washed 

0  a  25  ml  flask.  A  second  digestion  with  5  ml 
d  was  performed  and  added  to  the  flask.  Sam- 
s  and  control  blanks  were  aspirated  directly 
a  the  atomic  flame  without  further  dilution  or 
icentration.  All  samples  were  run  on  a  Perkin 
ner  303  atomic  absorption  spectrophotometer 
lipped  with  a  3  slot  titanium  Boling  burner.  The 
tals  were  found  at  0.025  plus  or  minus  0.002 
n  for  copper  and  0.082  plus  or  minus  0.012  ppm 
iron.  Percent  recovery  was  97.9  percent  for  Cu, 
2-93.2  percent  for  Fe.  The  coefficent  of  varia- 

1  was  14.8  percent  for  Cu,  11.8  percent  for  Fe. 
advantage  over  the  direct  method  is  the  ability 
analysis  at  much  lower  levels.  (Mortland-Bat- 

e) 
2-07150 


EPARATION  OF  LARGE  BORE  OPEN  TU- 
LAR  COLUMNS  FOR  GC, 

stern  Regional  Research  Lab.,  Albany,  Calif. 
I  Mon. 

search/Development,  Vol.  22,  No.  12,  p  14-17, 
:ember  1971.  7  fig. 

scriptors:    *Gas  chromatography,   Laboratory 
lipment,  Chemical  analysis.  Chromatography, 
ntifiers:    *Open    tubular    columns,    "Column 
inup,  Coating. 

prisingly  durable  columns  for  high  resolution 
can  be  prepared  by  proper  cleaning,  coating 
I  conditioning  of  open  tubular  stainless  steel 
limns.  Cleaning  is  accomplished  by  washing 
li  450  to  600  cc  or  more  of  each  of  the  following 
his  order:  chloroform,  acetone,  water,  concen- 
ed  nitric  acid,  water,  10  percent  potassium 
Iroxide  in  1:1  water  plus  methanol,  water,  con- 
trated  nitric  acid,  water,  concentrated  ammoni- 
hydroxide,  water,  acetone  and  finally  acetone, 
to  150  cc  slugs  of  cleaning  solution  are  charged 
)ugh  the  column  under  nitrogen  pressure  at  in- 
ion  ends.  Coating  is  also  accomplished  by  the 
!  method,  allowing  thicker  coatings  with  higher 
ogen  pressures  (due  to  increased  solvent 
poration)  or  thinner  coating  with  lower  pres- 
:s.  Most  columns  are  conditioned  at  175  to  200 
rom  2  days  to  1  week  in  a  conditioning  oven 
l  nitrogen  flow  applied  at  the  detector  end. 
s  rigorous  conditioning  helps  minimize  column 
:ding  while  reversed  nitrogen  flow  helps 
imize  any  uneven  distribution  of  the  stationary 
se  of  the  coating.  (Mackan-Battelle) 
2-07151 


rERMINATION  OF  SULFATE  IONS  IN  THE 
STE  WATERS  OF  ELECTROPLATING 
)PS  (EXCHANGE  OF  EXPERIENCE), 

;an  Mechanical  Plant  (USSR). 

.  Kotik. 

odskaya  Laboratoriya,  Vol.  37,  No.  5,  p  689, 

M97I.  1  tab,  1  ref. 

criptors:  *Waste  water  (Pollution),  'Water 
lysis,  'Volumetric  analysis,  •Gravimetric  anal- 
,  'Color  reactions,  'Sulfates,  Ions, 
:hodology,  Chromatography,  Aqueous  solu- 
s,  Water  analysis. 

itifiers:  Column  chromatography,  Chemical  in- 
erence,  Ionic  interference,  Electroplating 
tes. 

accelerated  titrimetric  method  has  been 
posed  for  determining  sulfate  ions  in  waste 
er  without  previous  concentration  of  the  sam- 

The  method  consists  of  direct  titration  of  the 


sample  with  barium  chloride  in  the  presence  of  a 
metal  indicator  -  carboxyarsenazo  -  in  a  50  percent 
aqueous  alcohol  medium  at  pH  5.5-6.5.  Interfering 
cations  are  removed  by  passing  the  sample 
through  a  KU-2  cationite  chromatographic 
column.  Samples  of  synthetic  waste  waters  were 
analyzed  gravimetrically  and  volumetrically  for 
the  presence  of  sulfate  ions.  The  comparative 
results  are  tabulated  and  show  a  deviation  of  plus 
or  minus  0.17  percent  with  respect  to  the  gravimet- 
ric method  of  analyzing  industrial  waste  waters. 
(Holoman-Battelle) 
W72-07154 


KINETIC  METHOD  FOR  DETERMINING  BRO- 
MIDE IONS  IN  WATER  USING 
CHROMOTROPE  2B, 

Donetsk  Polytechnic  Inst.  (USSR). 

M.P.  Babkin. 

Zavodskaya  Laboratoriya,  Vol.  37,  No.  5,  p  664- 

665,  May  1971.  2  tab,  3  ref. 

Descriptors:  'Aqueous  solutions,  'Water  analysis, 
'Color  reactions,  Ions,  Mine  water,  Acid  mine 
water,  Inorganic  compounds,  Methodology, 
Chlorides,  Chemical  analysis. 
Identifiers:  'Bromides,  'Chromotrope  2B,  Sample 
preparation,  Iodides,  Ammonium  sulfate,  Potassi- 
um acetate,  Potassium  nitrate,  Magnesium 
bisulfate,  Iron  sulfate,  Aluminum  ammonium 
alum,  Mohr  salts,  Chemical  interference. 

A  method  has  been  proposed  for  determining  bro- 
mide ions  in  water  using  chromotrope  2B  (an  acid 
dye).  This  method  is  based  on  the  measurement  of 
reaction  time  between  chromotrope  2B  and 
bromine.  Chloride  ions,  depending  on  the  bromide 
concentration  in  the  solution,  accelerate  the  reac- 
tion time  while  inorganic  salts  inhibit  the  reaction. 
Iodides  in  concentrations  of  less  than  5  mg  per  liter 
have  virtually  no  effect  on  the  reaction  rate.  Bro- 
mide content  in  20  samples  of  mine  water  and  in  a 
water-supply  sample  was  determined  directly  and 
after  evaporation  three  times  or  after  dilution  for 
large  bromide  ion  contents.  The  results  of  the 
determination  were  verified  by  the  additive 
method  (2.5  and  3.0  mg/1)  and  by  a  method  with 
fuschin  sulfuric  acid.  (Holoman-Battelle) 
W72-07155 


INVESTIGATION  OF  COMPLEXES  OF 
LANTHANUM  AND  LUTETIUM  WITH 
NITRILOTRIACETATE  BY  NUCLEAR  MAG- 
NETIC RESONANCE, 

N.  A.  Kostromina,  and  N.  N.  Tananaeva. 
Zhurnal  Neorganicheskoi  Khimii,  Vol.  16,  No.  3,  p 
462-463,  March  1971.  I  fig,  3  ref. 

Descriptors:  'Aqueous  solutions,  Magnesium, 
Calcium,  Chlorides,  Water  analysis,  Hydrogen  ion 
concentration,  'Nuclear  magnetic  resonance, 
Chemical  reactions. 

Identifiers:  'Nitrilotriacetates,  'Rare  earth  ele- 
ments, NMR  spectra,  Lanthanum,  Strontium, 
Scandium,  Yttrium,  Lutetium,  Aluminum, 
Ligands. 

Previous  studies  of  strontium,  calcium,  magnesi- 
um, lanthanum,  yttrium,  scandium,  and  aluminum 
nitrilotriacetates  (NTA)  have  shown  that  the 
chemical  shift  in  NTA  is  a  measure  of  the  induc- 
tion effect  in  the  formation  of  monotypical  com- 
plexes. No  differences  were  revealed  in  lanthanum 
and  yttrium  complexes.  Studies  were  con- 
sequently undertaken  to  compare  the  NMR  spec- 
tra of  the  first  and  last  rare  earth  elements 
(lanthanum  and  lutetium)  with  NTA.  Proton 
resonance  spectra  of  NTA  and  mixtures  of  NTA 
with  lanthanum  and  lutetium  chlorides  in  aqueous 
solution  were  recorded  at  various  pH  values.  The 
spectra  revealed  that  complexes  of  NTA  with  lu- 
tetium can  be  distinguished  from  those  with 
lanthanum  by  shifts  in  signals  of  bound  and  free 
ligands  which  occur  as  the  pH  of  the  solution  is 
varied.  (Holoman-Battelle) 
W72-07156 


KINETIC  DETERMINATION  OF 

ORTHOPHOSPHATE  IN  THE  PRESENCE  OF 
CONDENSED  PHOSPHATES, 

Akademiya  Nauk  URSR,  Kiev.  Instytut  Fizychoi 

Khimii. 

E.  E.  Kriss,  V.  K.  Rudenko,  and  G.  T.  Kurbatova. 

Zhurnal  Analiticheskoi  Khimii,  Vol.  26,  No.  5,  Pt. 

2,  p  893-895,  May  1971 .  3  fig,  1  tab,  5  ref. 

Descriptors:  'Phosphates,  'Chemical  reactions, 
'Kinetics,  Molybdenum,  Nutrients,  Hydrolysis, 
Reduction  (Chemical),  Trace  elements, 
Colorimetry. 

Identifiers:  'Orthophosphates,  Pyrophosphates, 
Tripolyphosphate,  Phosphomolybic  acid,  Detec- 
tion, Pho  limits,  Photoelectric  colorimeter,  Ab- 
sorbance,  Molybdate,  Laboratory  techniques. 

A  kinetic  method  based  on  the  formation  of 
molybdenum  blue  is  used  to  determine  small 
amounts  of  orthophosphate  in  the  presence  of  con- 
densed phosphates.  The  chemical  reaction  in- 
volves the  formation  of  phosphomolybdic  acid  by 
reducing  molybdate  to  yield  the  'blue'  in  strongly 
acid  solutions  (0.05-0.2  M).  The  reaction  rate  is  ac- 
celerated by  orthophosphate;  therefore 
orthophosphate  can  be  determined  in  the  presence 
of  20-30  times  its  amounts  of  pyro-  and 
tripolyphosphates.  The  recommended  method  for 
determining  orthophosphate  in  mixtures  involves 
placing  solutions  of  (1)  sodium  molybdate,  (2) 
ascorbic  acid  and  sulfuric  acid,  and  (3)  a  mixture 
of  sodium  orthophosphate  and  condensed 
phosphate  solutions  in  the  three  side  arms  of  the 
mixing  vessel  and  heating  at  25  degree  C  for  10-15 
min,  and  mixing.  One  minute  after  placing  the 
mixed  solution  in  the  thermostatted  compartment 
of  a  photoelectric  colorimeter,  a  curve  showing 
change  in  absorbance  of  the  'blue'  solution  was 
recorded  over  a  15-17  minute  period. 
Orthophosphate  concentration  was  determined 
from  a  calibration  curve  obtained  by  plotting  the 
change  in  absorbance  at  the  fourteenth  and  twelfth 
minute  after  the  start  of  the  reaction  against 
orthophosphate  concentration  for  the  same  time 
periods.  The  lowest  orthophosphate  concentration 
that  can  be  determined  is  0.01  micrograms  per  mil- 
liliter. (Jefferis-Battelle) 
W72-07157 


DETERMINATION  OF  COPPER,  PALLADIUM, 
ANTIMONY,  AND  BISMUTH, 

Punjabi  Univ.,  Patiala  (India). 

A.L.J.Rao.andB.K.Puri. 

Zhurnal  Analiticheskoi  Khimii,  Vol.  26,  No.  5,  Pt. 

2,  p  888-890,  May  1971 .  2  tab,  9  ref. 

Descriptors:  'Copper,  'Volumetric  analyses. 
Identifiers:    'Palladium,    'Antimony,    'Bismuth, 
Chemical   interference,    Aniline,   Complex   com- 
pounds,    Iodides,     Thiocyanates,     Diphenylcar- 
bazone,  Tartaric  acid. 

Copper,  palladium,  antimony,  and  bismuth,  can  be 
titrimetrically  determined  by  precipitating  these 
metals  in  the  presence  of  aniline  and  an  excess  of 
thiocyanate  (in  the  case  of  Cu)  or  iodide  (in  the 
case  of  Pd,  Sb,  and  Bi).  Excess  of  thiocyanate  or 
iodide  is  determined  mercurimetrically,  diphenyl- 
carbazone  being  used  as  the  indicator.  Copper  is 
quantitatively  precipitated  as  the  aniline-thio- 
cyanate  complex  at  pH  3-5,  palladium  as  the 
aniline-iodine  complex  at  pH  2-4,  and  bismuth  as 
the  aniline-iodine  complex  at  pH  less  than  2.  A 
method  has  also  been  developed  for  determining 
antimony  and  bismuth  in  the  same  sample  by  dis- 
solving the  antimony  complex  precipitate  in  tartar- 
ic acid.  It  is  noted  that  gold  interferes  with  the 
copper  determination;  copper,  silver,  gold, 
bismuth  and  lead  interfere  in  the  palladium  deter- 
mination; and  lead  and  silver  interfere  with  an- 
timony and  bismuth  determinations.  No  method  is 
given  for  eliminating  these  interferences.  (Jefferis- 
Battelle) 
W72-07158 


DETECTION    AND    QUANTITATIVE    DETER- 
MINATION     OF      SUBMICROAMOUNTS      OF 
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RUTHENIUM  IN  THE  ZONES  ON  PAPER 
CHROMATOGRAMS  AND  ELECTROPHORE- 
GRAMS  BY  A  KINETIC  METHOD, 

Akademiya  Nauk  SSSR,  Moscow.  Institut  Geok- 

himii  i  Analiticheskoi  Khimii. 

G.  M.  Varshal,  I.  Ya.  Koshcheva,  R.  P.  Morozova, 

and  O.  N.  Konopleva. 

Zhurnal  Analiticheskoi  Khimii,  Vol.  26,  No.  5,  Pt. 

2,  p  829-832,  May  1971 .  2  fig,  1  tab,  10  ref. 

Descriptors:  "Trace  elements,  "Water  analysis, 
Chemical  analysis,  Electrophoresis,  Separation 
techniques,  Colorimetry,  Methodology,  Water 
pollution,  Fulvic  acids,  Organic  matter,  Kinetics, 
Chemical  reactions.  Ions,  Kinetics,  Analytical 
techniques,  Chromatography. 
Identifiers:  "Ruthenium,  "Paper  chromatography, 
"Paper  electrophoresis,  Electrophoregrams,  Chro- 
matograms,  Detection  limits,  Electromigration. 

The  use  of  a  catalytic  method  based  on  the  forma- 
tion of  colored  products  makes  possible  at  least  a 
ten-fold  increase  in  sensitivity  for  detecting  and 
quantitatively  determining  minute  quantities  of 
ruthenium  on  chromatogram  and  electrophore- 
gram  zones.  Reference  chromatograms  were 
prepared  in  order  to  (1)  test  the  catalytic  method 
and  assess  its  sensitivity  and  (2)  detect  ruthenium 
quantitatively  in  the  zones  on  chromatograms  and 
electrophoregrams.  Reference  chromatograms  for 
qualitative  determinations  were  prepared  on 
perchlorate  treated  sheets  and  a  mixture  of 
benzidine,  hydrogen  peroxide,  acetate  buffer  and 
HCL  was  used  as  the  developer  which  yielded  a 
bright  blue  ruthenium  zone.  Chromatograms 
prepared  using  a  photoelectric  colorimeter  sup- 
plied the  data  for  the  calibration  curve  which  was 
used  in  determining  ruthenium  concentrations. 
With  this  method,  (1)  it  is  possible  to  detect  0.01 
micrograms  of  Ru  in  its  zone,  and  (2)  the  sensitivi- 
ty of  quantitative  determinations  is  0.1  micro- 
grams, the  standard  deviation  being  not  greater 
than  10-11  percent  over  the  range  0.1-4  micro- 
grams. The  method  was  used  in  studying  the  state 
of  submicroamounts  of  Ru  in  solution  by  paper 
electrophoresis.  (Jefferis-Battelle) 
W72-07159 


REGULATION  OF  CONTINUOUS  CULTIVA- 
TION OF  CANDIDA  TROPICALIS  BY  ALTERA- 
TION OF  PH  OF  MEDIUM, 

Institut  Fiziki,  Krasnoyarsk  (USSR). 

For  primary  bibliographic  entry  see  Field  05C. 

W72-07160 


A  FLEXIBLE  COMPUTER  PROGRAM  FOR 
CALCULATIONS  IN  EMISSION-SPECTR- 
OGRAPHIC  ANALYSIS, 

Atomic  Energy  Research  Establishment,  Harwell 

(England). 

B.L.Taylor,  and  FT.  Birks. 

Analyst,  Vol  96,  No  11418,  p  753-763,  November 

1971.  3  fig,  4  ref. 

Descriptors:  "Spectroscopy,  "Computer  pro- 
grams, Automation,  Statistical  methods,  Data 
processing,  Evaluation,  Calirations,  Computers, 
Laboratory  equipment,  Heavy  metals,  Trace  ele- 
ments. 

Identifiers:  Fortran  IV,  Emission  spectroscopy. 
Emulsion  calibration,  Data  interpretation. 

A  computer  program  has  been  written  in  Fortran 
IV  to  evaluate  for  spectrochemical  analysis  spec- 
tral information  stored  on  photographic  plates. 
With  this  program,  ratios  of  line  intensities  are  cal- 
culated from  microphotometer  readings;  it  in- 
cludes the  computation  of  the  emulsion  calibration 
function  using  either  the  two-step  or  seven-step 
method.  A  formatless  data  input  technique  is  em- 
ployed and  use  is  made  of  descriptive  headings 
and  labels  to  facilitate  the  introduction  of  data. 
These  headings  and  the  codes  used  for  labelling 
the  readings  are  chosen  so  as  to  be  readily  un- 
derstood by  the  spectrographer.  The  program  is 
characterized  by  considerable  flexibility  with  re- 
gard  to  the   number  of  spectra   and   number  of 


analytical  and  internal  standard  lines  that  can  be 
used.  The  maximum  number  of  spectra  that  can  be 
evaluated  is  sixty  and  up  to  nineteen  analytical 
lines  can  be  present  in  each  spectrum.  The  pro- 
gram contains  many  data  checks,  together  with  ap- 
propriate diagnostic  messages  which  are  designed 
to  avoid  the  presence  of  undetected  errors  in  the 
results.  The  program  has  been  successfully  used 
for  3  years  in  an  emission  spectroscopy  laboratory 
in  England  to  deal  with  a  wide  variety  of  analyses, 
such  as  heavy  metals.  (Mortland-Battelle) 
W72-07161 


EFFECT     OF     MICROORGANISMS    ON    THE 
PROPERTIES  OF  OIL  FUELS, 

Moscow  State  Univ.  (USSR). 

For  primary  bibliographic  entry  see  Field  05C. 

W72-07162 


METHODS  AND  INSTRUMENTS.  SOME 
RESULTS  OF  USING  AN  UNDERWATER 
LABORATORY  IN  OCEANOGRAPHIC 

RESEARCH, 

Akademiya  Nauk  SSSR,  Moscow.  Institut  Oke- 

anologii. 

For  primary  bibliographic  entry  see  Field  07B. 

W72-07164 


STAT'STICAL  EVALUATION  OF  THE 
RESULTS  OBTAINED  BY  QUANTITATIVE 
REDUCTION  OF  A  BIOLOGICAL  SAMPLE, 

All-Union  Research  Inst,  of  Marine  Fisheries  and 

Oceanography.  Moscow  (USSR) 

V.V.Krylov. 

Okeanologiya,  Vol  11,  No  2.  p  252-254,  1971.  1 

tab,  5  ref. 

Descriptors:  "Evaluation,  "Numerical  analysis, 
"Statistical  methods,  Copepods,  Biomass, 
Sampling,  Plankton,  Measurement. 
Identifiers:  "Pascal  distribution,  "Biological  sam- 
ples, "Quantitative  reduction,  Calanus  sinicus, 
Paracalanus         panvus,  Euchaeta         plana. 

Pareuchaeta,  Coefficient  of  variation.  Data  in- 
terpretation. 

Pascal  distribution,  which  can  be  used  to  describe 
mathematically  the  distribution  of  organisms  in  a 
large  sample  by  analyzing  a  subsample,  has  been 
evaluated  with  plankton  samples  collected  in  the 
East  China  Sea  on  May  8,  1963.  The  numbers  and 
biomass  of  calanoid  copepods  were  determined. 
The  biomass  is  determined  by  first  homogenizing 
the  sample.  The  total  weight  of  Calanoida  is  about 
390  plus  or  minus  27  mg  and  the  count  is  1581  plus 
or  minus  152  at  the  5  percent  significance  level. 
(Holoman-Battelle) 
W72-07165 


PHOSPHORUS  UPTAKE  BY  PLANKTONIC 
ALGAE  IN  THE  DARK  AND  UNDER  FAINT 
LIGHT, 

Institute    of    Biology    of    the    Southern    Seas, 

Sevastopol  (USSR). 

For  primary  bibliographic  entry  see  Field  05C. 

W72-07166 


DISTRIBUTION  OF  TAXOCENOSES  OF 
FORAMINIFERA  ON  THE  CONTINENTAL 
TERRACE  OF  SOUTH  AMERICA  IN  THE 
PACIFIC, 

Akademiya  Nauk  SSSR,  Moscow.  Institut  Oke- 

anologii. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-07167 


DISTRIBUTION   OF   FORAMINIFERA   ALONG 
THE  PACIFIC  COAST  OF  SOUTH  AMERICA, 

Akademiya  Nauk  SSSR.  Moscow.  Institut  Oke- 

anologii. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-07168 


RESPIRATION  RATE         OF         AQUATIC 

MICROFLORA  IN  GLASS  CONTAINERS  WITH 
DIFFERENT  VOLUMES, 

Akademiya  Nauk  SSSR,  Moscow.  Institut  Biologii 

Vnutrennykh  Vod. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-07170 


MICROBIOLOGICAL  PROCESSES  IN  LAKE 
MEKHTEB, 

Dagestanskii  Nauchno-Issledovatelskii  Institut 
Selskogo  Khozyaistva,  Makhachkala  (USSR). 
Dagestan  Scientific-Research  Institute  of  Agricul- 
ture, Makhachkala. 

For  primary  bibliographic  entry  see  Field  05C. 
W72-07171 


SPECTROCHEMICAL  PERFORMANCE  OF  A 
COMPUTER-CONTROLLED  DIRECT  READ- 
ING  SPECTROMETER, 

Rank    Precision    Industries    Ltd.,    London    (En- 
gland). Analytical  Div. 
For  primary  bibliographic  entry  see  Field  07B. 

W72-07173 


THE  APPLICATION  OF  ATOMIC  SPEC- 
TROSCOPY TO  CLINICAL  PATHOLOGY, 

Hospital  for  Sick  Children.  London  (England). 
HT  Delves. 

Proceedings  of  the  Society  for  Analytical  Chemis- 
try, Vol  8,  No  11,  p  250-252,  November  1971.  16 
ref. 

Descriptors:  "Pathology,  Spectroscopy.  Heavy 
metals.  Urine,  Spectrophotometry,  Neutron  ac- 
tivation analysis.  Sodium,  Potassium,  Calcium, 
Iron,  Magnesium,  Copper,  Chromium,  Molyb- 
denum, Manganese,  Cobalt,  X-ray  fluorescence. 
Trace  elements. 

Identifiers:  "Biological  samples,  "Tissue.  Body 
fluids.  Serum,  Zinc.  Lithium,  Lead,  Blood,  Flame 
emission  spectrophotometry.  Atomic  absorption 
spectrophotometry.  Mass  spectroscopy.  D.  C.  arc 
emission  spectroscopy,  Flame  emission  spec- 
troscopy. X-ray  fluorescence.  Spectroscopy. 

Metals  in  human  tissue,  blood,  and  fluids  may  be 
determined  by  spectrophotometry  and  spectrosco- 
py using  either  single-element  analyses  or  multi- 
element analyses.  The  procedures,  problems,  and 
advantages  of  atomic  absorption  and  flame  emis- 
sion spectrophotometry,  spark  source  mass  spec- 
troscopy, neutron  activation  analysis,  d.c.  arc 
emission  spectroscopy,  and  x-ray  fluorescence  in 
analyzing  biological  samples  for  sodium,  potassi- 
um, calcium,  iron,  magnesium,  copper,  chromium, 
molybdenum,  manganese,  cobalt,  zinc,  lithium 
and  lead  are  briefly  discussed.  (Mortland-Battelle) 
W72-07174 


THE  ATOMIC-FLUORESCENCE  DETERMINA- 
TION OF  MERCURY  BY  THE  COLD  VAPOUR 
TECHNIQUE, 

Shandon  Southern  Instruments  Ltd.,  Camberley 

(England). 

K.  C.  Thompson,  and  G.  D.  Reynolds. 

Analyst,  Vol  96,  No  1148,  p  771-775,  November 

1971.3  fig,  9  ref. 

Descriptors:  "Heavy  metals,  "Spectrophotometry, 
Pollutant  identification,  Instrumentation.  Urine, 
Laboratory  equipment,  "Mercury. 
Identifiers:  "Atomic  fluorescence  spec- 
trophotometry. Cold  vapor  techniques.  Detection 
limits,  Sample  preparation.  Laboratory 
techniques. 

Atomic  fluorescence  in  conjunction  with  the  cold- 
vapor  technique  is  shown  to  be  a  simple,  sensitive, 
and  specific  method  for  determining  low  levels  ol 
mercury.  When  compared  to  established  atomic 
absorption  technique,  it  shows  distinct  advantage: 
there  is  no  enclosed  coil;  no  spurious  signal  from 
broad  band  absorption  by  organic  contaminants 
no  recirculation  system  or  drying  column  required 
the  sensitivity  is  high;  and  the  calibration  graph  is 
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linear  over  a  wide  concentration  range.  The 
procedure  requires  removing  the  burner  and  lenses 
from  an  atomic-absorption  emission  spec- 
trophotometer and  mounting  a  mercury  lamp  in 
the  fluorescence  position,  so  as  to  minimize  specu- 
lar reflection.  The  light  is  directed  over  the  top  of  a 
Pyrex  tube  connected  to  the  mercury  generation 
system.  Mercury  is  liberated  in  a  cell  and  an  air 
and  argon  mixture  is  bubbled  through  the  cell  and 
an  expansion  chamber.  This  tends  to  smooth  the 
flow  of  mercury  through  a  tube  where  it  fluoresces 
near  the  lamp.  The  fluorescence  signal  is  displayed 
on  a  recorder.  Reducing  agents  of  tin  (II)  chloride, 
hydrochloric  acid,  and  sulphuric  acid  were  used  in 
analyzing  solutions  of  mercury  and  urine.  (Mort- 
land-Battelle) 
W72-07175 


CHARACTERIZATION  OF  INDOLES  BY  THIN- 
-LAYER  CHROMATOGRAPHY  AND  IN  SITU 
FLUOROMETRY, 

Dalhousie    Univ.,    Halifax    (England).    Dept.    of 

Chemistry. 

J.  D.  Macneil,  M.  Hausler,  R.  W.  Frei,  and  O. 

Hutzinger. 

Analytical  Biochemistry,  Vol  45,  No  1,  p  100-106, 

January  1972.  1  tab,  22ref. 

Descriptors:  'Fluorescence,  Laboratory  equip- 
ment, Chemical  analysis,  Separation  techniques, 
Fluorometry. 

Identifiers:  'Indoles,  *Thin  layer  chromatog- 
raphy, Detection  limits,  Biological  samples, 
Serotonin  oxalate,  In-situ  fluorometry,  Acid 
spray,  Emission  maxima,  Excitation  maxima. 

By  using  a  combination  of  thin-layer  chromatog- 
raphy and  in  situ  fluorescence,  it  is  possible  to 
characterize  natural  and  synthetic  indoles  in 
microgram  quantities.  Detection  limits  of  0.03-0.05 
micrograms  are  possible  using  the  native 
fluorescence  of  the  indoles  in  the  ultraviolet  range. 
Excitation  maxima  is  on  the  range  285-310  mm  and 
emission  maxima  in  the  range  345-360  mm.  Acid 
spraying  (dilute  0.1  N  H2  S04  in  methanol) 
produces  an  additional  pair  of  maxima  with  excita- 
tion at  350  mm  and  emission  at  450  mm.  Polar  com- 
pounds in  the  spray,  such  as  dimethyl  sulfoxide  on 
sulfuric  acid,  enhance  the  indole  fluorescence. 
The  procedure  should  find  application  to  biologi- 
cal samples.  (Mackan-Battelle) 
W72-07176 


2,  5-DI-  (BENZOXAZOLE-2-YL)THIOPHENE, 
AN  OPTICAL  BRIGHTENER  CONTAMINAT- 
ING SLUDGE  AND  FISH, 

Lantbrukhogskolan,  Uppsala  (Sweden).  Dept.  of 

Chemistry. 

Forprimary  bibliographic  entry  see  Field  05B. 

W72-07222 


AUTOMATIC     RECOGNITION     OF     MUSKEG 
FROM  AERIAL  PHOTOGRAPHS, 

New  Brunswick  Univ.,  Fredericton.  Dept.  of  Sur- 
veying Engineering. 

Forprimary  bibliographic  entry  see  Field  07C. 
W72-07226 


SUSPENDED    MATTER    IN    THE   CARIBBEAN 
SEA:  A  GRAVIMETRIC  ANALYSIS, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Oceanography. 

Forprimary  bibliographic  entry  see  Field  02J. 

W72-07229 


METHODS  FOR  ANALYSIS  OF  ORGANIC  SUB- 
STANCES IN  WATER, 

Geological  Survey,  Washington,  D.C. 
D.  F.  Goerlitz,  and  E.  Brown. 
Available  from  GPO,  Washington,  DC  20402-Price 
50  cents,  stock  number  2401-1227.  Geological  Sur- 
vey Techniques  of  Water-Resources  Investiga- 
tions, Book  5,  Laboratory  Analysis,  Chapter  A3, 
1972.  40  p,  4  tab. 


Descriptors:  *Water  analysis,  'Pollutant  identifi- 
cation, 'Organic  matter,  'Pesticides,  Color, 
Chemical  analysis.  Nitrogen,  Ammonia,  Chemical 
oxygen  demand,  Gas  chromatography,  Testing, 
Laboratory  tests,  Water  quality. 

This  manual  contains  methods  used  by  the  U.S. 
Geological  Survey  for  the  determination  of  or- 
ganic substances  in  water.  Procedures  are  included 
for  the  following  categories  of  organic  substances: 
Organic  carbon,  chlorophylls,  color,  detergents, 
nitrogen,  oils  and  waxes,  oxygen  demand  (chemi- 
cal), phenolic  materials,  herbicides,  and  insecti- 
cides. Procedures  are  also  given  for  the  determina- 
tion of  chlorinated  hydrocarbon  insecticides,  as 
well  as  chlorinated  phenoxy  acid  herbicides,  in 
sediment  and  bottom  materials.  (Knapp-USGS) 
W72-07230 


INCIDENCE  OF  SALMONELLA  IN  SAMPLES 
OF  POULTRY  FEED  AND  DRINKING  WATER 
COLLECTED  AT  SITE  OF  INGESTION, 

Kansas  State  Univ.,  Manhattan.  Dept.  of  Dairy 

and  Poultry  Science. 

M.  S.  Duncan,  and  A.  W.  Adams. 

Poult  Sci.  50  (2):  653-654.  1971. 

Identifiers:  Drinking,  Feed,  Incidence,  Ingestion, 

Poultry,  Proteus,  Salmonella,  Samples,  Site. 

A  survey  for  Salmonella  in  feed  and  water  samples 
from  Kansas  poultry  units  was  analyzed.  All  feed 
and  water  samples  were  negative  for  Salmonella. 
Some  Proteus  was  isolated. -Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-07259 

5B.  Sources  of  Pollution 


EPIDEMIC  OF  MERCURY  POISONING  IN  THE 
AGANO  RIVER  AREA:  AN  INTRODUCTORY 
REVIEW, 

Keio  Univ.,  Tokyo  (Japan).  School  of  Medicine. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-06580 


AGRICULTURE'S  EFFECT  ON  NITRATE  POL- 
LUTION OF  GROUNDWATER, 

Agricultural  Research  Service,  Fort  Collins,  Colo. 

B.  A.  Stewart,  F.  G.  Viets,  Jr.,  and  G.  L. 

Hutchinson. 

Journal  of  Soil  and  Water  Conservation,  Vol  23, 

No  1,  p  13-15,  January-February,  1968.  1  fig,  1  tab, 

8ref. 

Descriptors:   'Nitrate,  'Water  pollution,  'Fertil- 
izers, 'Soil  profiles,  'Groundwater,  'Agriculture, 
'Wastes,  Alfalfa,  Grasslands,  Feedlots. 
Identifiers:  Irrigated  row  crops,  Domestic  wells. 

Contributions  of  fertilizers  applied  to  soil  and 
wastes  from  concentrated  livestock  feeding  opera- 
tions to  pollution  of  groundwater  were  studied  in 
the  middle  South  Platte  River  Valley  in  Colorado. 
Amounts  of  nitrate  moving  through  129  soil 
profiles  varied  widely  with  land  use.  Average  total 
nitrate  N  to  a  depth  of  20  ft  in  lbs/acre  was  1436 
under  feed-lots,  506  under  irrigated  row  crops,  261 
under  dryland  row  crops,  90  under  native  grass- 
land, and  79  under  alfalfa.  The  average  annual  loss 
of  N  to  groundwater  under  irrigated  row  crops  was 
estimated  at  25-30  lbs/acre.  Feedlots  located  near 
homesteads  had  much  more  effect  on  nitrate  con- 
tent of  water  from  domestic  wells  than  did 
cropped  land.  (Skogerboe-Colorado  State) 
W72-06598 


MATHEMATICAL  MODELS  FOR  THE  PRE- 
DICTION OF  TEMPERATURE  DISTRIBU- 
TIONS RESULTING  FROM  THE  DISCHARGE 
OF  HEATED  WATER  INTO  LARGE  BODIES 
OF  WATER, 

Tetra  Tech,  Inc.,  Pasadena,  Calif. 
C.  Y.  Koh,  and  Loh-Nien  Fan. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-208  034,  $0.95  in  microfiche. 


Environmental  Protection  Agency-Water  Quality 
Office,  Water  Pollution  Control  Research  Series, 
October  1971,  219  p.  FWQA  Program  16130D- 
WO10/70,  Contract  No.  14-12-570. 

Descriptors:  'Mathematical  model,  'Outfalls, 
'Thermal  pollution,  'Hydraulic  jump,  Model  stu- 
dies, Heated  water,  'Thermal  stratification, 
'Forecasting,  Path  of  pollutants.  Water  pollution 
sources. 
Identifiers:  'Thermal  outfalls. 

Mathematical  models  for  heated  water  outfalls 
were  developed  for  three  flow  regions.  Near  the 
source,  the  subsurface  discharge  into  a  stratified 
ambient  water  issuing  from  a  row  of  buoyant  jets 
was  solved  with  the  jet  interference  included  in  the 
analysis.  The  analysis  of  the  flow  zone  close  to 
and  at  intermediate  distances  from  a  surface 
buoyant  jet  was  developed  for  the  two-dimen- 
sional and  axisymmetric  cases.  Far  away  from  the 
source,  a  passive  dispersion  model  was  solved  for 
a  two-dimensional  situation  taking  into  considera- 
tion the  effects  of  shear  current  and  vertical 
changes  in  diffusivity.  A  significant  result  from  the 
surface  buoyant  jet  analysis  is  the  ability  to  predict 
the  onset  and  location  of  an  internal  hydraulic 
jump.  Prediction  can  be  made  simply  from  the 
knowledge  of  the  source  Froude  number  and  a 
dimensionless  surface  exchange  coefficient. 
Parametric  computer  programs  of  the  models  are 
also  developed.  (Shirazi-EPA) 
W72-06613 


POTENTIAL  ENVIRONMENTAL  EFFECTS  OF 
AN  OFFSHORE  SUBMERGED  NUCLEAR 
POWER  PLANT,  VOLUME  I. 

General  Dynamics  Corp.,  Groton,  Conn.  Electric 

BoatDiv. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-06614 


POTENTIAL  ENVIRONMENTAL  EFFECTS  OF 
AN  OFFSHORE  SUBMERGED  NUCLEAR 
POWER  PLANT,  VOLUME  II. 

General  Dynamics  Corp.,  Groton,  Conn.  Electric 

BoatDiv. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-06615 


EFFECT  OF  GEOGRAPHICAL  LOCATION  ON 
COOLING  POND  REQUIREMENTS  AND  PER- 
FORMANCE, 

Vanderbilt  Univ.,  Nashville,  Tenn.  Dept.  of  En- 
vironmental and  Water  Resources  Engineering. 
Forprimary  bibliographic  entry  see  Field  05G. 
W72-06618 


WATER    POLLUTION    CONTROL     LEGISLA- 
TION, AGRICULTURAL  RUNOFF,  PART  6. 

Congress,  Washington,  D.C. 

Forprimary  bibliographic  entry  see  Field  05G. 

W72-06633 


WATER  POLLUTION  POTENTIAL  ESTI- 
MATED FROM  FARM  NUTRIENT  BUDGETS, 

Connecticut     Agricultural     Experiment     Station, 
New  Haven. 
C.R.Frink. 

Agronomy  Journal,  Vol.  61 ,  No.  4,  p  550-553,  July- 
August,  1969.  3  fig,  3  tab,  15  ref. 

Descriptors:  'Water  pollution  sources, 
'Nutrients,  'Nitrogen,  'Phosphorus,  Potassium, 
Ground  water,  Eutrophication,  Dairy  industry, 
Fertilizers,  Agronomy,  Pollution  abatement. 

Estimates  of  the  yield  of  nutrients  to  waterways 
from  wooded  and  cultivated  land  vary  con- 
siderably. Some  of  this  variability  can  be  at- 
tributed to  the  large  variability  in  the  N  and  P  con- 
tent of  runoff  water,  to  analytic  uncertainties,  and 
to  the  difficulties  of  obtaining  accurate  flow  mea- 
surements.   As    an    alternative    assessment    of 
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agricultural  eutrophication,  nutrient  budgets  were 
derived  for  the  highly  specialized  dairy  farms  in 
the  Northeast.  This  analysis  showed  that  under 
certain  conditions  these  dairy  farms  could  con- 
tribute significant  amounts  of  nutrients,  particu- 
larly nitrate,  to  ground  water.  However,  this  loss 
of  nutrients  can  be  minimized  by  providing 
adequate  cropland  per  cow,  by  selecting  crops  and 
animals  that  are  efficient  users  of  N ,  and  by  apply- 
ing both  manure  and  commercial  fertilizers  during 
the  growing  season.  (Skogerboe-Colorado  State) 
W72-06676 


REDUCTION  OF  SULFATE  TO  SULFIDE  IN 
WATERLOGGED  SOIL, 

Louisiana   State   Univ.,  Baton  Rouge.   Dept.  of 

Agronomy. 

W.  E.  Connell,  and  W.  H.  Patrick,  Jr. 

Soil  Science  Society  of  America  Proceedings,  Vol 

33,  No  5,  p  711-715,  September-October,  1969.  6 

fig,  1  tab,9ref. 

Descriptors:  *Sulfate,  'Sulfides,  'Saturated  soils, 
•Anaerobic  conditions.  Sulfur  compounds, 
♦Reduction,  Soil  chemistry,  Oxidation-reduction 
potential. 

A  study  was  made  of  sulfate  reduction  to  sulfide  in 
waterlogged  soils  supplied  with  an  energy  source. 
Sulfate  reduction  was  more  rapid  in  surface  soil 
than  in  subsurface  layers  with  sulfide  appearing  2 
days  after  waterlogging  samples  of  a  surface  soil. 
The  amount  of  sulfide  precipitated  from  added 
H2S  in  two  soils  was  approximately  equivalent  to 
the  amounts  of  ferrous  iron  released  by  water- 
logging. Added  Fe203  was  effective  in  precipitat- 
ing H2S.  Sulfate  reduction  was  retarded  by  nitrate. 
Addition  of  oxygen  to  highly  reduced  soils  caused 
a  rapid  decrease  in  sulfide  content,  with  one-half 
of  the  sulfide  being  oxidized  in  15  minutes  and  all 
the  sulfide  oxidized  after  8  hours.  (Skogerboe- 
Colorado  State) 
W72-06678 


FLUORIDE  IN   DRINKING   WATER   AND  EX- 
PERIMENTAL DENTAL  CARIES  IN  RATS, 

Aichi-Gakuin  Univ.  (Japan).  School  of  Dentistry. 
Shiro  Furukawa. 

Aichi-Gakuin  J  Dent  Sci.  7  (1):  48-61. 1969. 
Identifiers:   Caries,   Dental,   Drinking,   Fluoride, 
Lactobacillus,  Rats,  Streptococcus. 

Sprague-Dawley  rats  were  divided  into  4  groups: 
normal  diet-pure  water  group,  normal  diet-25  ppm 
of  F  water  group,  cariogenic  diet-pure  water 
group,  and  cariogenic  diet-25  ppm  of  F  water 
group.  The  occurrence  of  experimental  caries  was 
prevented  by  drinking  F  water.  In  the  F  water 
group,  a  high  degree  of  F  deposition  in  incisor  and 
femur  was  recognized.  There  was  no  marked  dif- 
ference in  hardness  of  enamel  between  F  and  pure 
water  groups.  No  marked  difference  between 
these  2  groups  was  observed  as  to  viable  cell  num- 
bers of  oral  microbes,  especially  their  total  cell 
counts  and  the  movement  of  acidogenic  bacteria 
such  as  Lactobacillus  and  Streptococcus. -Copy- 
right 1971,  Biological  Abstracts,  Inc. 
W72-06682 


WASTE  HEAT  INPUTS  TO  THE  GREAT  LAKES 
OF  NORTH  AMERICA, 

Department  of  Energy,  Mines  and  Resources, 
Burlington  (Ontario).  Canada  Centre  for  Inland 
Waters. 

Robert  K.  Lane. 

Presented  at  Conference  in  connection  with  the  In- 
ternational Water  Conservancy  Exhibition  at  Jon- 
koping,  Sweden,  Sept.  2-9,  1970.  p  6:43-6:50.  2  fig, 
2  tab. 

Descriptors:  'Thermal  pollution,  'Great  Lakes, 
♦Lake  Ontario,  Lakes,  Path  of  pollutants.  Water 
temperature,  Water  pollution  sources. 

A  study  has  estimated  that  thermal  inputs  to  the 
Great  Lakes  by  2000  will  increase  by  a  factor  of 


11.  For  Lake  Ontario  this  amounts  to  6%  of  the 
total  natural  heat  storage.  Assuming  steady  state 
and  complete  mixing  throughout  the  lake,  the 
mean  lake  temperature  would  increase  by  0.5  F0. 
Evaporation  due  to  thermal  loading  is  predicted  to 
increase  from  0.047  inches  in  1968  to  0.64  inches  in 
2000.  The  nearshore  behavior  of  thermal  effluents 
with  respect  to  the  influence  of  the  wind  are  being 
studied.  When  suitable  models  have  been  selected 
they  will  be  applied  to  each  of  the  lakes  in  order  to 
determine  the  thermal  consequences  of  the  an- 
ticipated waste  heat  discharge.  (Fosdick-CCIW) 
W72-06688 


PRELIMINARY  STUDIES  ON  THE  EFFECT  OF 
THE  LAKE  ONTARIO  THERMAL  BAR  IN 
CONFINING  BACTERIA  TO  THE  NEAR- 
-SHORE  REGION, 

Department  of  National  Health  and  Welfare, 
Kingston  (Ontario).  Div.  of  Public  Health  En- 
gineering. 

A.  S.  Menon,  B.  J.  Dutka,  and  A.  A.  Jurkovic. 
Manuscript  Report  KR  70-2,  1970.  25  p.,  6  fig,  4 
tab,  12  refs. 

Descriptors:      'Aquatic     bacteria,      'Coliforms, 
•Lake  Ontario,  Thermal  stratification.  Water  pol- 
lution sources. 
Identifiers:  Thermal  bar. 

Preliminary  studies  assessed  the  influence  of  the 
thermal  bar  in  confining  bacteria  to  the  inshore 
area  during  the  spring  period  of  rapid  growth.  In  a 
time  series  study  two  anchor  stations,  one  on 
either  side  of  the  thermal  bar,  were  sampled  for 
coliforms  and  bacterial  biomass.  In  a  second  stu- 
dy, a  tracer  bacteria,  Serratia  marcescens  was 
released  inshore  of  the  thermal  bar  and  water  sam- 
ples from  both  sides  of  the  thermal  bar  were 
tested.  Great  differences  between  inshore  and 
offshore  bacterial  densities  and  biomass  were  ob- 
served indicating  that  the  thermal  bar  acts  as  a  bar- 
rier and  may  inhibit  the  diffusion  of  bacteria  to  the 
offshore  area.  (Fosdick-CCIW) 
W72-06692 


STRONTIUM  90--DIFFUSIONAL  TRANSPORT 
IN  SEDIMENTS  OF  THE  GREAT  LAKES, 

Department  of   Energy,   Mines   and   Resources, 

Burlington  (Ontario).  Canada  Centre  for  Inland 

Waters. 

A.  Lerman,  and  H.  Taniguchi. 

Journal  of  Geophysical  Research,  Vol  77,  No  3,  p 

474-481 ,  January  20, 1972.  4  fig,  15  ref . 

Descriptors:  'Path  of  pollutants,  'Strontium 
radioisotopes,  'Fallout,  'Bottom  sediments. 
'Great  Lakes,  Diffusion,  Mixing,  Lake  Superior, 
Lake  Ontario,  Sampling,  Sedimentation. 

The  depth  of  penetration  of  SR-90  in  deep-water 
sediments  of  Lake  Superior  and  Lake  Ontario  was 
8-10  cm  by  1969.  The  main  mechanisms  of  trans- 
port from  lake  water  into  sediment  are  (a)  diffu- 
sion of  SR-90  in  interstitial  water,  and  (b)  uptake 
of  SR-90  by  solid  phases  in  sediment.  A  dif  fusional 
transport  gives  SR-90  concentrations  in  sediment 
comparable  with  observed  values.  The  intensity  of 
the  diffusional  flux  into  sediment  increases  with 
greater  uptake  by  solids.  In  Lake  Ontario,  flux  into 
bottom  sediments  has  been  removing  SR-90  from 
lake  water  at  the  rate  of  0.2-0.5%  per  year,  during 
the  period  1954-1969.  The  slowness  of  flux  com- 
pared with  the  rate  of  SR-90  removal  in  lake  out- 
flow (12%  per  year)  accounts  for  the  small  amount 
accumulated  in  sediments  (4-6%  of  SR-90  in  lake 
water)  and  for  the  lack  of  noticeable  control  of 
concentrations  in  lake  water  by  floor  sediments. 
(Knapp-USGS) 
W72-06699 


SOIL    EROSION     BY     WATER    ON    UPLAND 
AREAS, 

Agricultural  Research  Service,  Lafayette,  Ind. 
For  primary  bibliographic  entry  see  Field  02J. 
W 72-06763 


PLASTICS  ON  THE  SARGASSO  SEA  SURFACE,    I 

Woods  Hole  Oceanographic  Institution,  Mass. 
E.  J.  Carpenter,  and  K.  L.  Smith,  Jr. 
Science,  Vol  175,  No  4027,  p  1240-1241,  March 
1972.1  fig,  1  tab,  5  ref.  NSF  Grant  GZ  1508. 

Descriptors:   'Plastics,  'Polychlorinated  biphen-   i 
yls,  'Atlantic  Ocean,  'Water  pollution  sources,   I 
Particle  size,  Particle  shape,  Oil  wastes.  Ocean 
currents,   Waste   disposal,    Diatoms,   Jelly    fish,   i 
Aquatic  bacteria,  Marine  animals. 
Identifiers:  'Sargasso  Sea,  Hydroids. 

Plastic  particles,  in  concentrations  averaging  3500 
pieces  and  290  grams  per  square  kilometer,  are 
widespread  in  the  western  Sargasso  Sea.  Pieces 
are  brittle,  apparently  due  to  the  weathering  of  the 
plasticizers,  and  many  are  in  a  pellet  shape  about 
0.25  to  0.5  centimeters  in  diameter.  The  particles 
are  surfaces  for  the  attachment  of  diatoms  and 
hydroids.  Increasing  production  of  plastics,  com- 
bined with  present  waste-disposal  practices,  will 
undoubtedly  lead  to  increases  in  the  concentration 
of  these  particles.  Plastics  could  be  a  source  of 
some  of  the  polychlorinated  biphenyls  recently  ob-  i 
served  in  oceanic  organisms.  (Lang-USGS) 
W72-06766 


HEAVY  METALS  ANALYSES  OF  BOTTOM 
SEDIMENT  IN  THE  POTOMAC  RIVER  ESTUA- 
RY, 

Environmental    Protection    Agency,    Annapolis, 

Md   Field  Office. 

T.  H.Pheiffer. 

Technical  Report  49,  January  1972.  10  p,  20  fig,  9 

ref. 

Descriptors:  'Heavy  metals,  'Water  pollution 
sources,  'Estuaries,  'Bottom  sediments, 
•Potomac  River,  District  of  Columbia,  Sampling, 
Data  collections.  Chemical  analysis.  Water  quali- 
ty. Water  properties,  Streamflow. 

The  occurrence  of  heavy  metals  in  the  waters  and 
in  the  bottom  sediment  of  the  Potomac  Estuary 
(Washington,  D.C.  area)  was  investigated  during 
August  and  September  1970,  and  again  in  April 
1971 .  Small  concentrations  of  zinc  and  manganese 
were  detected  in  the  overlying  waters  of  the  estua- 
ry, and  considerable  amounts  of  various  heavy 
metals  were  recorded  by  acid  extraction  deter- 
mination from  the  sediment.  Significant  increases 
of  lead,  cobalt,  chromium,  cadmium,  copper, 
nickel,  zinc,  silver,  barium,  aluminum,  iron,  and 
lithium  in  the  upper  estuary  in  an  area  above  the 
Woodrow  Wilson  Bridge  were  in  excess  of  con- 
centrations measured  above  and  below  this  area. 
Of  the  metals  measured  in  April  1971,  all  showed 
increases  in  concentrations  in  this  area,  but  the 
concentrations  were  lower  than  those  detected  in 
August  and  December  of  1970.  This  is  attributed  to 
the  high-flow  conditions  of  February  and  March 
1971  causing  a  more  even  distribution  of  metals 
below  Woodrow  Wilson  Bridge.  (Woodard-USGS) 
W72-06772 


PESTICIDES  IN  WATER:  RESIDUES  IN  PONDS 
TREATED  WITH  TWO  FORMULATIONS  OF 
DICHLOBENIL, 

Agricultural  Research  Service,  Prosser,  Wash.  Ir- 
rigated    Agriculture     Research     and     Extension 
Center. 
A.G.Ogg.Jr. 

Pesticides  Monitoring  Journal,  Vol  5.  No  4,  p  356- 
359,  March  1972.  2  fig,  5  ref. 

Descriptors:    *Water    pollution    sources.    Water 
quality    control,    •Pesticides,    'Ponds,    'Testing 
procedures,     On-site     investigations.     Analytical 
techniques,  Application  methods. 
Identifiers:  Analytical  results,  Dichlobenil. 

Residue  levels  of  dichlobenil  in  pond  water  and 
hydrosoil  were  compared  after  field  applications 
of  wettable  powder  and  granular  formulations  to 
separate  ponds  at  10.0  lb-surface  acre  (0.6  ppmw, 
parts  per  million  by  weight,  in  the  water).  Water 
and  hydrosoil  samples  were  taken  from  each  pond 
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lay  after  treatment  and  periodically  thereafter, 
iximum  residue  concentrations  in  the  water, 
iched  4  and  5  days  after  treatment  with  wettable 
wder  and  granules,  respectively,  were  1.00  and 
8  ppmw.  After  15  days,  the  residual  concentra- 
ns  were  approximately  the  same  and  both 
:reased  steadily  to  the  detection  limit  of  0.001 
mw  after  126  days  (last  sampling  date).  The 
ximum  concentration  of  dichlobenil  in  the 
jrosoil  was  1.472  ppmv  (parts  per  million  by 
lume)  6  days  after  treatment  with  wettable 
wder  and  3,700  ppmv  1  day  after  treatment  with 

granules.  Residues  in  the  hydrosoil  of  the  two 
ids  did  not  reach  similar  levels  until  34  days 
er  treatment.  The  residual  concentrations  from 

wettable  powder  and  granular  treatments  had 
:reased  to  0.039  and  0.025  ppmv,  respectively, 
i  days  after  treatment.  The  persistence  of 
hlobenil  in  pond  water  and  hydrosoil  was 
lilar  whether  applied  as  granular  or  wettable 
wder  formulation.  (Woodard-USGS) 
'2-06773 


BSURFACE     DISPOSAL     OF     WASTE     IN 
NADA, 

partment  of   the   Environment,   Ottawa   (On- 

io).  Inland  Waters  Branch. 

r  primary  bibliographic  entry  see  Field  05E. 

'2-06776 


OSPHATES    AND    THE    CANADA    WATER 

T, 

partment   of   the   Environment,   Ottawa   (On- 

io).  Inland  Waters  Branch. 

J.  Traversy ,  and  M.  Comba. 

chnical  Bulletin  No  48,  September  1971.  13  p,  2 

i,  3  ref ,  append. 

scriptors:        *Water        pollution        sources, 
hosphates,  'Detergents,  'Ecology,  'Water  pol- 
ion  control,  Legislation,  Municipal  wastes,  In- 
strial  wastes,  Eutrophication. 
intifiers:  'Canada,  Laundry  detergent. 

lalytical  data  are  presented  on  the  content  of 
osphates  in  detergents  in  Canada.  Data  are  in- 
ded  on  chemical  analyses  (particularly  for 
osphates)  of  detergents  manufactured  before 
J  after  implementation  of  the  regulations  on  Au- 
st  1,  1970.  The  major  source  of  phosphorus  in 
micipal  and  industrial  wastes  discharged  to 
es  and  rivers  is  the  phosphate-based  laundry 
tergent  and  control  of  phosphates  in  cleaning 
)ducts  was  considered  to  be  the  logical  first  step 
a  program  of  nutrient  control.  The  regulations 
lit  the  allowable  phosphate  concentration  in 
indry  detergents  to  20%,  expressed  as 
osphorus  pentoxide.  (Woodard-USGS) 
72-06777 


ERCURY--AN  OVERVIEW, 

iw  York  State  Coll.  of  Agriculture,  Ithaca. 

P.  Dewey,  and  R.  F.  Pendleton. 

richemical  Age,  Vol  14,  No  4,  p  8-11,  April 

scriptors:  'Metals,  'Mercury,  'Water  pollution 
Jrces,  'Pesticides,  'Agricultural  chemicals,  En- 
onmental  effects,  Toxicity,  Natural  resources, 
ils,  Organic  soils,  Rocks,  Surface  waters, 
ring  waters,  Groundwater,  Mildews,  Paints,  In- 
'itors,  Residues. 

e  basic  place  that  mercury  occupies  in  our  en- 
onment  is  described,  and  facts  are  given  to 
monstrate  that  agriculture  has  much  less  to  do 
lh  mercury  pollution  than  most  people  realize, 
ke  water,  mercury  is  present  nearly  everywhere 
nature.  Only  0.02%  of  the  metal  in  the  earth's 
ist  occurs  as  high  grade  ore.  The  balance  is 
dely  distributed  in  soils  and  rocks  as  sulfide.  Or- 
iic  soil  may  contain  as  much  as  100  ppb  (parts 
r  billion)  to  a  depth  of  3  ft,  or  about  1.3  lb  of 
Tcury  per  acre.  Inland  surface  waters  usually 
"t  less  than  0.1  ppb  unless  near  large  natural 
rcury  sources  or  are  man  polluted.  Up  to  80  ppb 


have  been  measured  in  spring  water.  Petroleum 
with  brines  may  contain  several  hundred  ppb  of 
mercury.  Man  annually  puts  into  the  environment 
the  same  amount  of  mercury  as  comes  from  natu- 
ral sources.  Total  1968  consumption  of  mercury  in 
the  United  States  was  5.7  million  lbs.  About  17% 
was  used  in  pesticides  of  which  66%  went  into  mil- 
dew proofing  paint,  28%  in  agriculture,  3%  in 
paper  and  pulp  processing  and  3%  in  other  paint 
products.  Use  in  agriculture  pesticides  totals  about 
265,000  lbs.  A  history  is  given  of  use  of  mercury 
compounds;  toxicity,  residues,  and  misuse  are 
described.  (Lang-USGS) 
W72-06787 


GASOLINE  IN  GROUNDWATER, 

California  Inst,  of  Tech.,  Pasadena.  Dept.  of  En- 
vironmental Engineering. 
J.  E.  McKee,  F.  B.  Laverty,  and  R.  M.  Hertel. 
Journal  Water  Pollution  Control  Federation,  Vol 
44,  No  2,  p  293-302,  February  1972.  5  fig,  1  tab,  7 
ref. 

Descriptors:  'Water  pollution  sources,  'Path  of 
pollutants,  'Gasoline,  'Groundwater,  'California, 
Oily       water,       Water      pollution       treatment, 
Biodegradation,  Water  pollution  control. 
Identifiers:  'Glendale  (Calif). 

In  1968  up  to  30  in.  of  free  gasoline  was  detected  in 
many  acres  of  irrigation  wells  in  Glendale,  Califor- 
nia, and  posed  a  threat  to  the  area's  groundwater 
table,  which  seasonally  rises  and  falls  as  much  as 
30  ft.  Column  tests  showed  that  in  falling  and  ris- 
ing water  tables,  gasoline  becomes  pellicular  dur- 
ing the  falling  stage  and  does  not  become  free 
when  the  table  rises.  As  a  result,  44,000  gal  of  free 
gasoline  out  of  an  estimated  100,000  to  250,000 
could  be  removed  by  pumping.  Pellicular  gasoline 
in  the  aeration  zone  above  the  water  table  is 
rapidly  utilized  as  a  carbon  source  by  bacteria,  and 
the  number  of  such  bacteria  present  is  an  indicator 
of  progress  of  cleanup  of  spills.  (Knapp-USGS) 
W72-06810 


NITROGEN  ECONOMY  OF  CROPPED  AND 
UNCROPPED  FLOODED  RICE  SOILS  UNDER 
FIELD  CONDITIONS, 

The  International  Rice  Research  Inst.,  Los  Banos, 

Laguna  (Philippines). 

For  primary  bibliographic  entry  see  Field  03F. 

W72-06833 


APPLIED  NITROGEN  LOSSES  IN  RELATION 
TO  OXYGEN  STATUS  OF  SOILS, 

Agricultural   Research   Service,   Brawley,   Calif. 
Soil  and  Water  Conservation  Research  Div. 
B.  D.  Meek,  L.  B.  Grass,  and  A.  J.  MacKenzie. 
Soil  Science  Society  of  America  Proceedings,  Vol. 
23,  No.  4,  p  575-578,  July-August,  1969.  2  fig,  4 
tab,  5  ref. 

Descriptors:  'Nitrates,  Nitrogen  cycle,  'Denitrifi- 
cation,  Irrigation,  Anaerobic  conditions,  Ground- 
water, Oxygen,  Soil  water,  'Oxidation-reduction 
potential,  Cotton,  'Soil  chemistry,  California. 
Identifiers:  'Soil  redox  potential,  'Imperial  Valley 
(Calif.). 

The  decrease  in  soil  nitrate  nitrogen  as  related  to 
redox  potential  was  studied  in  the  laboratory  and 
in  the  field  in  Imperial  Valley,  California.  Partial 
anaerobic  conditions  were  induced  in  laboratory 
flasks  containing  an  atmosphere  of  21%  oxygen  by 
adjusting  the  soil-water  ratio.  When  the  water  con- 
tent of  a  soil  having  a  water  saturation  percentage 
of  48%  was  increased  to  44.5%  or  above,  large 
losses  of  N2  gas  occurred  both  with  and  without 
addition  of  organic  matter.  Significant  denitrifica- 
tion  coincided  with  a  decrease  in  the  redox  poten- 
tial. Measurement  of  redox  potential  and  nitrate 
concentrations  of  ground  water  sampled  at  various 
depths  in  an  irrigated  field  indicated  that  nitrate 
concentration  was  high  near  the  surface  but 
decreased  at  depths  approaching  the  water  table. 
The  diminishing  nitrate  concentration  and  redox 


potential,  with  depth,  indicate  that  some  nitrates 
were  reduced  to  nitrogen  gas  before  they  reached 
the  water  table.  Only  1.5%  of  the  280  kg  N/hectare 
applied  to  a  cotton  crop  (Gossypium  hirsutum  L.) 
was  discharged  in  the  tile  effluent  during  the  grow- 
ing season.  Denitrification  in  the  soil  profile  ap- 
parently reduced  the  amount  of  nitrate  reaching 
the  tile  drainage  system.  (Skogerboe-Colorado 
State) 
W72-06835 


FERTILIZERS  AND  AGRICULTURAL  CHEMI- 
CALS. 

National    Industrial    Pollution    Control    Council, 

Washington,    D.C.    Fertilizer    and    Agricultural 

Chemicals  Sub-Council. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-06860 


RELEASE  OF  MERCURY  FROM  CON- 
TAMINATED FRESHWATER  SEDIMENTS  BY 
THE  RUNOFF  OF  ROAD  DEICING  SALT, 

JBF  Scientific  Corp.,  Burlington,  Mass. 
G.  Feick,  R.  A.  Home,  and  D.  Yeaple. 
Science,  Vol  175,  No  4026,  p  1 142-1 143,  March  10, 
1972.1  tab,  4  ref. 

Descriptors:    'Salts,   'Deicers,   'Water  pollution 
sources,  'Path  of  pollutants,  Sediments,  'Roads. 
Identifiers:  'Mercury. 

Addition  of  NaCl  or  CaC12  increases  the  relative 
amount  of  mercury  in  the  water  in  equilibrium 
with  sediments  by  two  to  five  or  more  orders  of 
magnitude.  The  effect  tends  to  increase  as  the 
mercury  burden  of  the  sediments  increases.  In  ad- 
dition to  being  a  serious  contaminant  itself,  road 
salt  in  natural  waters  can  acerbate  contamination 
by  mercury  and  undoubtedly  by  other  toxic  heavy 
metals.  (Knapp-USGS) 
W72-0691 1 


GUIDEBOOK  FOR  THE  36TH  ANNUAL  FIELD 
CONFERENCE  OF  PENNSYLVANIA  GEOLO- 
GISTS. 

For  primary  bibliographic  entry  see  Field  02J. 
W72-06926 


HYDROLOGY,  GLACIAL  GEOLOGY  AND  EN- 
VIRONMENTAL GEOLOGY  OF  THE  WYOM- 
ING-LACKAWANNA VALLEY, 

Geological  Survey,  Harrisburg,  Pa. 

J.R.Hollowell. 

In:  Proceedings  of  36th  Annual  Field  Conference 

of  Pennsylvania  Geologists,  October  8-9,   1971, 

Wilkes  Barre.p  77-103, 1971. 

Descriptors:  'Water  pollution  sources,  'Coal  mine 
wastes,  'Hydrology,  'Pennsylvania,  Evaluation, 
Reviews,  Glaciers,  Mine  acids,  Coal  mines,  Ru- 
noff, Seepage,  Hydrogeology,  Geology,  Ecology, 
Environmental  effects,  Industrial  wastes. 
Identifiers:  'Wyoming-Lackawanna  Valley 
(Penn). 

Environmental  problems  resulting  from  the 
removal  of  coal  from  Wyoming-Lackawanna  Val- 
ley in  Pennsylvania  are  presented.  Removing  coal 
from  the  Wyoming-Lackawanna  Valley  for  over 
150  years  has  marred  the  region  with  waste  rock 
dumped  on  the  surface,  with  deep  gashes,  and  cast 
piles  from  stripping  and  silt  banks.  Water  from 
surface  streams  infiltrates  underground  workings 
mainly  by  leakage  from  streambeds  through 
broken  strata  overlying  the  mine  openings. 
Precipitation  and  overland  runoff  enter  the  mines 
mainly  through  surface  strippings  and  crevasses 
along  steeply  dipping  beds  where  the  surface  has 
caved  into  voids  below.  The  movement  of  water 
through  individual  mine  pools  is  generally,  in  the 
sequence  of  flow,  from  the  highest  pools  north  of 
Scranton  to  the  lowest  pools  near  Nanticoke. 
Water  movement  in  mid-Wyoming  Valley  is  con- 
trolled by  pumping  from  the  Delaware-Pine  Ridge 
mine   pools  to  prevent  subsidence   in   the  south 
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Wilkes  Barre-Parsons  area.  (See  also  W72-06926) 

(Woodard-USGS) 

W72-06928 

IN    SITU     MEASUREMENT    OF    RADIATION 
DOSE  IN  THE  COLUMBIA  RIVER, 

Environmental  Health  Service,  Rockville,  Md. 

W.  L.  Lappenbusch,  D  G.  Watson,  and  W.  L. 

Templeton. 

Health  Phys.  21  (2):  1971.247-252. 

Identifiers:      Columbia,      Dose,      Measurement, 

Radiation,  River. 

Through  the  use  of  LiF  thermoluminescent 
dosimeters,  comparative  environmental  dose  mea- 
surements were  made  in  the  Columbia  River  up- 
stream from  an  atomic  reactor  effluent  discharge 
site,  near  the  point  of  discharge  and  at  a  location 
downstream  from  the  effluent  outfall.  These  dose 
estimates  were  related  to  water  depth,  periphyton 
biomass,  and  concentration  of  radionuclides  in  the 
periphyton.-Copyright  1971 ,  Biological  Abstracts, 
Inc. 
W72-06936 


transport  of  several  waste  constituents  and  a  reac- 
tion model  which  simulated  the  biological  and 
chemical  interactions  among  these  constituents  in 
coastal  waters.  The  numerical  methods  used  to  ap- 
proximate the  system  of  partial  differential  equa- 
tions describing  the  tidal  flow,  dispersion  and 
transport  of  constituents  were  described  in  detail. 
The  model  simulated  the  changes  in  boundaries 
that  occur  in  shallow  areas  of  estuaries  as  a  result 
of  the  changing  tide  level.  Examples  are  given  of 
the  necessary  input  parameters  and  resultant  out- 
put data  obtained  from  the  simulation  model.  (See 
also  W71  -04038  and  W72-06980)  (Ligon-Cornell) 
W72-06979 


A  WATER-QUALITY  SIMULATION  MODEL 
FOR  WELL  MIXED  ESTUARIES  AND 
COASTAL  SEAS:  VOL.  Ill,  JAMAICA  BAY 
SIMULATION, 

New  York  City-Rand  Inst.,  N.  Y. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-06980 


EXPERIMENTAL  DENTAL  CARIES  IN  RATS 
BY  SODIUM  FLUORIDE  AND  MOLYBDENUM 
IN  THE  DRINKING  WATER, 

Aichi-Gakuin  Univ.  (Japan).  School  of  Dentistry. 
Mitsuru  Takei,  Takeshi  Suzuki,  Hajime  Sugiyama, 
and  Shiro  Fumkawa. 

Aichi-Gakuin  J  Dent  Sci.  6  (3/4):  76-80. 1969. 
Identifiers:   Caries,   Dental,   Drinking,   Fluoride, 
Molybdenum,  Rats,  Sodium. 

Weanling  albino  Sprague-Dawley  rats  (77)  were 
classified  by  sex  and  weight  into  5  groups.  Group 
N  served  as  caries  inactive  control  and  was  fed  a 
normal  diet  and  pure  water,  and  group  C  served  as 
a  caries  active  control  and  was  fed  a  cariogenic 
diet  and  pure  water,  ad  libitum.  Group  C-F  was  fed 
a  cariogenic  diet  and  25  ppm  F.  Group  C-Mo  was 
fed  a  cariogenic  diet  and  25  ppm  Mo,  and  group  C- 
FMo  was  fed  a  cariogenic  diet  and  25  ppm  fluoride 
and  25  ppm  Mo,  ad  libitum.  They  were  sacrificed 
at  140  days  and  their  caries  extent  was  observed 
by  stereo  microscopy.  The  average  percentage  of 
carious  teeth  were  27%  in  group  N,  100%  in  group 
C,  11%  in  group  C-F,  12%  in  group  C-Mo  and  0% 
in  group  C-FMo.  In  cut  teeth  observation,  the 
average  percentage  of  caries  decreased  to  0%  in 
group  N,  75%  in  group  C,  and  0%  in  all  other 
groups.  Most  caries  were  observed  on  bucal  or  lin- 
gual surfaces.  No  large  difference  was  found 
between  hardness  and  Ca/P  of  teeth  in  each  ex- 
perimental group,  and  between  the  abilities  to 
form  dentin.  The  quantity  of  glucose  in  the  blood 
was  not  different,  but  that  of  pyruvic  acid  was 
high  in  the  groups  of  a  cariogenic  diet. -Copyright 
1971 ,  Biological  Abstracts,  Inc. 
W72-06948 


MODEL  RIVERS,  AN   AID  IN  DECISION-MA- 
KING, 

Texas  Univ.,  Austin. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-06971 


A  WATER-QUALITY  SIMULATION  MODEL 
FOR  WELL  MIXED  ESTUARIES  AND 
COASTAL  SEAS:  VOL.  II,  COMPUTATION 
PROCEDURES, 

New  York  City-Rand  Inst.,  N.Y. 
J.  J.  Leendertse,  and  E.  C.  Gritton. 
R-708-NYC,  July,  1971.  53  p,  13  fig,  8  ref. 

Descriptors:     'Model     studies,     'Mathematical 
models,  *Water  quality,  'Estuaries,  'Simulation 
analysis,  'Tidal  water,  Flow,  Coasts,  Sea  water, 
New  York. 
Identifiers:  'Jamaica  Bay,  Long  Island  (NY). 

A  water-quality  model  of  the  Jamaica  Bay,  Long 
Island,  New  York,  developed  in  another  paper  by 
the  same  authors  was  extended  to  include  the 


SYSTEMS  ANALYSIS:  SOME  CHARAC- 
TERISTICS, HISTORY,  AND  AREAS  OF  APPLI- 
CATION. 

Meta  Systems,  Inc.,  Cambridge,  Mass. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-06985 


TEMPERATURE  PREDICTION  IN  STRATIFII 
RESERVOIRS, 

Florida  Univ.,  Gainesville.  Dept.  of  Environnu 
tal  Engineering. 

W.  C.  Huber,  D.  R.  F.  Harleman,  and  P.  J.  Ryan. 
Journal  of  the  Hydraulics  Division,  Americ 
Society  of  Civil  Engineers  Vol  98,  HY4  Pa[ 
8839,  p  645-666,  April  1972.  10  fig,  21  ref,  appei 
EPAGrant  16130  DJH. 

Descriptors:  'Stratification,  'Reservoirs,  'Wa 
temperature,    'Mathematical    models,    Reserv 
releases.   Mixing,   Thermal   stratification.   Wa 
quality,  Advection. 
Identifiers:  Reservoir  temperature  forecasting. 

A  differential  equation  describes  the  vertical  te 
perature  distribution  in  a  stratified  reservoir  ; 
may  be  solved  numerically.  Outlet  temperatu 
are  an  integration  of  temperatures  from  within 
withdrawal  layer,  the  thickness  of  which  depei 
upon  the  degree  of  stratification.  Comparison 
predicted  and  measured  temperatures  from 
laboratory  and  field  shows  that  the  mathemat: 
model  is  capable  of  reproducing  measured  ti 
perature  profiles  to  within  an  accuracy  of  appn 
mately  1  deg  C  without  requiring  any  paramel 
that  must  be  determined  from  prior  tempera! 
measurements.  A  net  vertical  advection  is  the 
mary  mechanism  by  the  heat  is  transported  fi 
the  surface  to  the  reservoir  outlet.  (Knapp-USC 
W72-07009 


DATA  AND  ANALYSIS. 

Meta  Systems,  Inc.,  Cambridge,  Mass. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-06988 

PHYSICAL,    CHEMICAL,    AND    BIOLOGICAL 
ASPECTS  OF  THE  DUWAMISH  RIVER  ESTUA- 
RY, KING  COUNTY,  WASHINGTON,  1963-67, 
Geological  Survey,  Washington,  DC. 
J.  F.  Santos,  and  J.  D.  Stoner. 
Available  from  GPO,  Washington,  DC  20402-Price 
$0.40  (paper  cover)  Stock  No  2401-1207.  Geologi- 
cal Survey  Water-Supply  Paper  1873-C,  1972.  74  p, 
41  fig,  6  tab,  41  ref. 

Descriptors:  'Water  pollution  control,  'Estuaries, 
•Water  pollution  sources,  'Industrial  wastes, 
•Municipal  wastes,  Analytical  techniques,  Dye 
releases,  Path  of  pollutants.  Tracking  techniques, 
Streamflow,  Runoff,  Tidal  effects.  Water  analy- 
sis, Dissolved  oxygen.  Biochemical  oxygen  de- 
mand. 
Identifiers:  'Duwamish  River  estuary  (Wash). 

A  study  was  made  (1963-67)  to  evaluate  the 
changes  that  take  place  in  an  estuary  as  the  loads 
of  raw  and  partially  treated  industrial  and  mu- 
nicipal wastes  are  replaced  by  effluent  from  a 
secondary  treatment  plant.  The  study  area  was  the 
Duwamish  River  estuary  in  King  County, 
Washington,  about  18.3  river  kilometers  long.  At 
mean  sea  level  the  estuary  has  a  water-surface 
area  of  about  1  square  mile  and  a  mean  width  of 
440  feet.  At  the  lowest  and  highest  recorded  tides, 
the  volume  of  the  estuary  is  about  205  and  592  mil- 
lion cubic  feet,  respectively.  The  estuary  is  well 
stratified  (salt-wedge  type)  at  fresh-water  inflows 
greater  than  1,000  cfs  (cubic  feet  per  second),  but 
when  inflow  rates  are  less  than  1,000  cfs  the  lower 
5.6  kilometers  of  the  estuary  grades  into  the  partly 
mixed  type.  Studies  using  a  fluorescent  dye  show 
that  virtually  no  downward  mixing  into  the  salt 
wedge  occurs;  soluble  pollutants  introduced  at  the 
upper  end  of  the  estuary  stay  in  the  surface  layer 
(5-15  ft  thick).  When  fresh-water  inflow  is  less 
than  400  cfs,  less  than  10%  of  a  pollutant  will 
remain  in  the  estuary  a  minimum  of  7  days.  Lon- 
gitudinal dispersion  coefficients  for  the  surface 
layer  were  on  the  order  of  100-400  square  feet  per 
second.  (Woodard-USGS) 
W 72-06998 


CHEMICAL    QUALITY    OF    WATER    IN    1 
WALNUT    RIVER    BASIN,    SOUTH-CENT! 

KANSAS, 

Geological  Survey,  Washington,  D.C. 

R.  B.  Leonard. 

Available  from  GPO,  Washington,  DC  20402  P 

$3.75    Stock   No.    2401-1141.   Geological   Sui 

Water-Supply  Paper  1982,  1972.  113  p.  24  fi 

plate,  9  tab,  45  ref. 

Descriptors:  'Water  quality,  'Water  pollu 
sources,  'Oil  industry,  'Industrial  wastes,  'J 
sas.  Chemical  analysis,  Water  pollution  effe 
Water  pollution  control.  Surface  waters,  Groi 
water.  River  basins,  Hydrogeology,  Water  w 
Streamflow,  Data  collections.  Waste  w 
disposal,  Hydrologic  data. 
Identifiers:  'Walnut  River  basin  (Kans). 

Improper  disposal  of  oil-field  brine  and  o 
wastes  has  adversely  affected  the  chemical  qu 
of  much  of  the  water  in  the  Walnut  River  b; 
south-central  Kansas.  The  basin  is  an  are; 
about  2,000  square  miles.  Concentrations  of 
solved  solids  and  of  one  or  more  ions  in  most 
waters  exceeded  recommended  maximums 
drinking  water.  Nearly  all  the  groundwater  is 
to  very  hard.  Groundwater  containing  more 
1 ,000  mg/liter  dissolved  solids  and  more  thar 
nig/liter  chloride  is  common  near  oil  fields  b 
exceptional  elsewhere.  Sodium  and  chloride 
the  principal  ionic  constituents  of  oil-field  I 
but  are  minor  constituents  of  natural  sui 
waters  or  shallow  groundwater  in  the  basin, 
concentration  of  chloride  increased  during 
flow  of  the  major  streams,  and  the  sod 
chloride  ratio  decreased,  in  a  downsti 
direction,  from  about  0.65  near  the  headwate 
about  0.51 .  Pollution  control  markedly  reduce 
concentrations  of  chloride  at  corresponding 
of  discharge  after  1955.  However,  concentra 
of  sodium  and  chloride  were  far  higher,  and 
um-chloride  ratios  were  lower,  than  those 
prevailed  before  extensive  development  of  tl 
fields.  (Woodard-USGS) 
W72-07025 


BOVINE    HEPATIC    DISTOMATOSIS    IN 

LORRAINE     REGION.     INTRODUCTION 

THE    ECOLOGY     OF    THE    INTERMED1 

HOST  OF  FASCIOLA  HEPATICA.  LYMK 

TRUNCATULA  MULLER. 

Ecole  National  Superieure  d'Agronomie.  M 

(France,  service  Entomol. 

For  primary  bibliographic  entry  see  Field  05C 
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72-07038 


IE  OPTIMAL  CONTROL  OF  POLLUTION, 

hn  F.  Kennedy  School  of  Government,  Cam- 

idge,  Mass. 

ir  primary  bibliographic  entry  see  Field  05G. 

72-07112 


RIGATION  RESIDUES, 

ibert   S.    Kerr   Water   Research   Center,    Ada, 

;la. 

P.  Law,  and  J.  L.  Witherow. 

urnal  of  Soil  and  Water  Conservation,  Vol.  26, 

).  2,  p  54-56,  13  ref ,  March-April  1971 .  EPA  Pro- 

im  13030-03/71. 

scriptors:      'Irrigation     effects,      *Pollutants, 
iter  quality  control,   Waste  water  (Pollution), 
llution  abatement,  *Farm  wastes,  Return  flow, 
iter  pollution  sources. 
:ntifiers:  Salinity  control. 

e  water  quality  problems  associated  with  irriga- 
n  return  flow  are  difficult  to  control.  The  major 
>blems  are  the  increased  dissolved  salt  and 
trient  content  of  waters  draining  from  irrigated 
id.  The  difficulty  in  control  is  due  to  the  diffuse 
lure  of  irrigation  return  flows  coming  from  large 
igated  areas  and  from  both  surface  and  subsur- 
:e  drainage.  Insufficient  research  has  been 
voted  directly  to  the  solution  of  return  flow 
aiity  problems.  Studies  are  needed  to  answer 
:cific  questions  regarding  both  quantity  and 
ality  of  irrigation  residues.  Possible  control 
:asures  are  discussed,  but  specific  data  concern- 
!  their  effectiveness  in  abating  water  quality 
gradation  are  lacking.  These  must  be  evaluated 
d  suitable  management  practices  implemented 
control  water  quality  problems  rising  from  ir- 
ation.  (EPA  abstract) 
72-07122 


IARACTERISTICS  AND  EFFECTS  OF  CAT- 
E  FEEDLOT  RUNOFF, 

bert  S.  Kerr  Water  Research  Center,  Ada, 
:1a. 

R.  Scalf ,  W.  R.  Duffer,  and  R.  D.  Kreis. 
per  presented  at  the  25th  Annual  Purdue  Indus- 
si  Waste  Conference,  Lafayette,  Indiana,  18  p, 

fig,  3  tab,  May  1970.  EPA  Program  13030- 
'70. 

scriptors:  'Farm  wastes,  *Cattle,  *Nutrients, 
rganic  wastes,  *Solid  wastes,  Reservoir, 
alogical  communities,  Dissolved  oxygen,  Waste 
ter  treatment,  Runoff,  Feed  lots,  Chemical  pro- 
rties,  Physical  properties,  Reservoir  fisheries. 
:ntifiers:  *Manure,  Fish  kill. 

three-phase  research  study  was  conducted  at  a 
000  head  beef  feedlot  located  near  McKinney, 
xas.  The  first  phase  was  to  determine  the  physi- 

and  chemical  characteristics  of  the  rainfall  ru- 
ff water  from  feed  pens.  The  second  phase  was 
determine  quality  changes  as  the  feedlot  runoff 
versed  the  collection  and  treatment  system 
m  the  feedpens  to  a  reservoir.  The  third  phase 
s  lo  evaluate  the  effects  of  the  effluent  from 
lection  pond-ditch-farm  pond  system  on  the 
ter  quality  of  a  receiving  reservoir.  Direct  ru- 
ff was  found  to  contain  concentrations  of  or- 
lic  matter,  solids  and  nutrients  one  order  of 
gnitude  higher  than  raw  municipal  sewage.  The 
atment  system  was  inadequate.  Ammonia  and 
solved  oxygen  concentrations  which  resulted  in 

receiving  reservoir  caused  fish  kills  and  exten- 
e  changes  in  the  biota  of  the  reservoir.  (EPA  ab- 
aci) 
'2-07126 


KCADIAN  MIGRATIONS  AND  FEEDING 
IYTHM  OF  SOME  INDIAN  OCEAN 
PHAUSIID  SPECIES, 

ademiya  Nauk  SSSR,  Moscow.  Institut  Oke- 

>logii. 

[Primary  bibliographic  entry  see  Field  05C. 


SYSTEMS  STUDY  OF  OIL  SPILL  CLEANUP 
PROCEDURES.  VOLUME  I:  ANALYSIS  OF  OIL 
SPILLS  AND  CONTROL  MATERIALS, 

Dillingham     Corp.,     La     Jolla,     Calif.     Applied 

Oceanography  Div. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-07133 


URANIUM  IN  RUNOFF  FROM  THE  GULF  OF 
MEXICO  DISTRIBUTIVE  PROVINCE:  ANOMA- 
LOUS CONCENTRATIONS, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Oceanography. 

R.  F.  Spalding,  and  W.  M.  Sackett. 

Science,  Vol.  175,  No.  4022,  p  629-631,  February 

11,1972.  2  fig,  1  tab,  9  ref. 

Descriptors:  *Water  pollution  sources,  'Fertil- 
izers,  'Phosphates,  'Surface  runoff,  Uranium 
radioisotopes,  Water  analysis,  Absorption,  Crops, 
Heavy  metals,  Nitrogen,  Potassium,  Agricultural 
watersheds,  Water  pollution,  Rivers,  Toxicity, 
Neutron  activation  analysis,  Rio  Grande,  Gulf  of 
Mexico,  Alfalfa,  Corn  (Field),  Soybeans,  Cereal 
crops,  Path  of  pollutants,  Colorado  River,  Missis- 
sippi River. 

Identifiers:  'Uranium,  Radioactive  decay,  Urani- 
um-238,  Radium-226,  Lead-210,  Polonium-210, 
Sabine  River,  Neches  River,  Trinity  River,  Brazos 
River,  Guadalupe  River,  San  Antonio  River, 
Atascosa  River,  Frio  River,  Nueces  River,  Rio 
Candelaria,  Rio  Grijalva,  Rio  Tonala,  Rio  coat- 
zacoalcos. 

That  uranium  concentrations  in  North  American 
rivers  are  higher  than  20  years  ago  is  attributed  to 
increased  agricultural  use  of  phosphate  fertilizers 
with  high  uranium  concentration.  Experiments 
have  been  designed  to  determine  the  chemical 
behavior  of  uranium  during  fertilizer  production 
and  weathering  of  fertilized  soil  and  to  evaluate 
the  pollution  potential  of  uranium.  Uranium  con- 
centrations for  22  samples  from  15  different  rivers 
flowing  into  the  Gulf  of  Mexico  were  determined 
by  a  delayed  neutron  technique  and  tabulated. 
Those  rivers  flowing  through  uranium-bearing 
strata  and  highly  agricultural  regions  show  the 
highest  concentrations  of  the  metal.  Experiments 
on  27  commercial  fertilizer  samples  (0-46  percent 
of  P205,  varying  concentrations  of  N  and  K)  show 
(1)  a  linear  relationship  of  uranium  to  the  percent- 
age of  P205  and  (2)  extremely  high  concentrations 
of  uranium  in  the  triple  superphosphates  (0-46-0). 
Analysis  of  different  fertilizer  processing  steps 
showed  a  step-by-step  increase  of  uranium  per  in- 
creased percentage  of  P205.  When  a  small  plot  of 
land  treated  with  10-20-10  commercial  fertilizer 
had  an  equivalent  of  0.5  inch  of  rain  applied,  urani- 
um in  the  runoff  was  28  times  that  in  a  similar 
blank  application.  Little  uranium  uptake  was 
found  to  occur  in  alfalfa,  corn,  and  soybeans; 
however,  the  absorption  radioactive  decay 
products  of  uranium  by  plants  make  it  a  potential 
environmental  hazard.  (Snyder-Battelle) 
W72-07135 


THE  DISPERSION  OF  MATTER  IN  TURBU- 
LENT PIPE  FLOWS, 

Colorado  State  Univ.,  Fort  Collins. 

K.  M.  Atesmen,  L.  V.  Baldwin,  and  R.  D. 

Haberstroh. 

ASME  Journal  of  Basic  Engineering,  Vol.  93,  No. 

4,  p  461-477,  December  1971 .  24  fig,  29  ref. 

Descriptors:  'Flow  control,  'Dispersion,  'Mathe- 
matical studies,  Water  pollution  control,  Stream- 
flow,  Pipes,  Measurement,  Instrumentation, 
Equations,  Unsteady  flow,  Diffusion,  Transition 
flow,  Laminar  flow,  Digital  computers.  Computer 
programs,  Methodology. 

Identifiers:  Metering,  Calculations,  Aris  moment 
transformations. 

The  prediction  of  the  dispersion  of  matter  in  turbu- 
lent shear  flows  is  of  practical  interest  to  flow  me- 
tering in  pipes  and  natural  streams  and  in  pollution 
control  studies.  The  transient  diffusion  equation 
with  an  eddy  diffusivity  approximation  is  applica- 
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ble  to  this  problem.  The  moment  method  of  Aris, 
which  is  well  suited  to  computer  methods,  is  used 
to  solve  the  mass  conservation  equation  for 
dispersion  near  the  injection  source.  The  govern- 
ing equations  are  converted  to  a  tractable  system 
of  equations  which  is  solved  mainly  by  numerical 
methods  with  the  aid  of  a  digital  computer,  for  the 
zeroth,  first,  second,  third,  and  fourth  moment  of 
the  longitudinal  concentration  distribution.  The 
utility  of  the  moment  method  is  enhanced  by  use 
of  Hermite  polynomials  to  express  the  longitudinal 
concentration  distributions.  The  results  agree  with 
the  asymptotic  predictions  of  Taylor  for  long 
dispersion  times.  The  computational  convenience 
of  the  suggested  solution  is  demonstrated  for 
specific  examples  where  experimental  data  are 
available.  (Mortland-Battelle) 
W72-07138 


WINTERTIME  DISSIPATION  OF  HEAT  FROM 
A  THERMALLY  POLLUTED  RIVER, 

Cold   Regions   Research   and    Engineering   Lab., 

Hanover,  N.H. 

W.  F.  Weeks,  C.  M.  Keeler,  W.  Parrott,  and  D. 

Levine. 

Water  Resources  Research,  Vol.  7,  No.  6,  p  1529- 

1537,  December  1971.  7  fig,  2  tab,  11  ref. 

Descriptors:  'Test  procedures,  'Water  tempera- 
ture, 'Water  quality,  'Thermal  pollution,  'Heat 
balance,  Measurement,  Thermal  water,.  Electric 
powerplants,  Wyoming,  Cooling  water,  Profiles, 
Meteorological  data,  Climatic  data,  Flow  measure- 
ment, Sampling,  Thermometers,  Mathematical 
models,  Thermocline,  Analytical  techniques. 
Identifiers:  'North  Platte  River,  Whitney  ther- 
mometer. 

To  test  a  method  for  predicting  water  temperature 
downstream  from  a  thermal  pollution  source,  field 
data  collected  from  the  North  Platte  River  below 
the  Dave  Johnson  power  plant  at  Glenrock, 
Wyoming  were  compared  with  predicted  values.  A 
Whitney  underwater  thermometer  was  used  to 
determine  temperaure  profiles  across  the  river  at 
five  cross  sections  located  at  varying  distances 
below  the  powerplant.  Water  temperature  up- 
stream from  the  power  plant  was  held  constant  at 
O  degree  C  by  a  full  ice  cover.  Air  temperature, 
wind  speed,  wind  direction  and  net  radiation 
values  were  also  determined  at  two  sites.  Evapora- 
tive and  convective  heat  losses  were  determined 
by  the  Bowen  ratio,  which  is  the  ratio  of  the  con- 
vective to  evaporative  heat  exchange.  This  ratio 
was  combined  with  three  equations:  The  Kohler 
equation,  the  Rimsha  and  Donchenko  equation 
and  the  Dingman  et  al  equation.  Very  satisfactory 
agreement  between  observed  and  calculated 
values  was  achieved  when  relations  suggested  by 
Rimsha  and  Donchenko  were  used  to  estimate  the 
evaporative  and  convective  heat  losses.  Other 
relations  either  gave  a  larger  scatter  or  systemati- 
cally underestimated  the  actual  cooling.  (Jefferis- 
Battelle) 
W72-07139 


ION  TRANSPORT  STUDIES  ON 

PHYTOPLANKTON  OF  A  FISH  POND  AT  ILE- 
-IFE, 

Ife  Univ.  (Nigeria).  Dept.  of  Biological  Sciences. 
A.  M.  A.  Imevbore,  and  Z.  Boszormenyi. 
Archiv  fur  Hydrobiologie,  Vol.  69,  No.  2,  p  200- 
209,  October  1971 .  4  fig,  3  tab,  41  ref. 

Descriptors:  'Phytoplankton,  'Ion  transport,  'Ab- 
sorption, 'Phosphorus,  'Phosphorus 
radioisotopes,  Algae,  Fresh  water,  Filtration, 
Leaching,  Fungi,  Light,  Phosphates,  Nutrients, 
Water  pollution  effects,  Radioactivity  techniques. 
Identifiers:  Cyanides,  Phosphorus-32. 

The  ion  transport  of  phosphorus  by  phytoplankton 
was  investigated  by  exposing  microorganisms  to 
water  samples  from  a  fishpond  at  Ile-Ife  (Nigeria) 
which  were  labeled  with  phosphorus-32.  The 
analyses  were  restricted  to  the  processes  acting 
between  the  phytoplankton  and  the  external  inor- 


fsSss& 


■M>- 


Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5B — Sources  of  Pollution 


ganic  phosphate  pool.  The  studies  produced  data 
on  the  rate  of  uptake,  effect  of  phosphorus  con- 
centration on  uptake,  effect  of  washing  with  inac- 
tive phosphorus,  and  the  effects  of  light,  cyanide, 
and  shaking  on  uptake.  The  qualitative  and  quan- 
titative dissimilarity  between  the  absorption  at  the 
high  (ImM)  and  the  low  (O.OlmM)  phosphorus-32 
concentrations  seem  to  exclude  the  possibility  that 
the  absorption  processes  acting  in  both  ranges  are 
the  same.  Therefore  there  are  more  likely  two  dif- 
ferent mechanisms  in  ion  transport.  At  the  low 
phosphorus-32  concentrations,  cyanide  was  able 
to  block  the  phosphate  uptake  almost  completely; 
at  the  high  phosphorus-32  concentration  there  was 
little  or  no  inhibition.  The  observed  uptake  at  the 
low  concentration  was  in  accordance  with  the 
general  view  that  phosphate  absorption  was  de- 
pendent upon  metabolism  and  that  it  was  a  biologi- 
cal transport  process.  On  the  other  hand,  it  was 
probable  that  the  action  of  cyanide  at  high 
phosphorus-32  concentration  depended  upon  the 
damage  it  caused  to  the  structure  of  biological 
membranes.  Then  the  increase  in  uptake  must  be 
due  entirely  to  a  physical  permeation  process. 
Contrary  to  expectation,  shaking  tended  to  reduce 
the  absorption  rate.  (Holoman-Battelle) 
W72-07143 


INVESTIGATION  OF  COMPLEXES  OF 
LANTHANUM  AND  LUTETIUM  WITH 
NITRILOTRIACETATE  BY  NUCLEAR  MAG- 
NETIC RESONANCE, 

For  primary  bibliographic  entry  see  Field  05A. 
W72-07156 


KINETIC  DETERMINATION  OF 

ORTHOPHOSPHATE   IN  THE   PRESENCE  OF 
CONDENSED  PHOSPHATES, 

Akademiya  Nauk  URSR,  Kiev.  Instytut  Fizychoi 

Khimii. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-07157 


EFFECT  OF  ADVECTION  AND  BIOCHEMICAL 
PROCESSES  ON  THE  VERTICAL  DISTRIBU- 
TION OF  PHOSPHORUS  IN  THE  TROPICAL 
OCEAN, 

Akademiya  Nauk  SSSR,  Moscow.  Institut  Oke- 

anologii. 

V.  V.  Sapozhnikov. 

Okeanologiya,  Vol  11,  No  2,  p  183-188,  1971.  2  fig, 

2  tab,  9  ref . 

Descriptors:  *Sea  water,  'Phosphorus,  ♦Distribu- 
tion patterns,  Water  temperature,  Salinity, 
Phosphates,  Oxygen,  Nutrients,  Advection, 
Pacific  Ocean,  Biochemistry,  Suspended  load,  Or- 
ganic matter,  Oxidation,  Water  analysis. 
Identifiers:  Organophosphorus  compounds. 

Total  phosphorus  is  calculated  and  its  genetic 
components  are  estimated  for  samples  obtained 
from  several  stations  in  the  tropical  Pacific.  The 
calculations  are  based  on  data  on  the  vertical  dis- 
tribution of  the  temperature,  salinity,  oxygen, 
phosphates,  and  total  phosphorus.  Using  the  linear 
relationship  between  the  amount  of  oxygen  ex- 
pended on  the  oxidation  of  organic  matter  and  the 
value  of  regenerated  phosphates,  the  quantity  of 
oxidizing  phosphates  is  computed  from  the  oxygen 
deficiency.  The  difference  between  the  total 
phosphates  and  oxidizing  phosphates  is  the 
amount  of  preformed  phosphates.  The  difference 
between  total  and  inorganic  phosphorus  is  the  sum 
of  the  dissolved  and  suspended  organic 
phosphorus.  The  percentage  of  each  constituent  of 
the  phosphorus  balance  is  calculated  vertically  and 
the  general  patterns  of  the  vertical  distribution  of 
all  the  constituents  contributing  to  the  phosphorus 
concentration  are  examined.  The  relative  sig- 
nificance of  advection  and  the  biochemical 
processes  in  the  vertical  distribution  of 
phosphorus  in  the  tropical  Pacific  is  elucidated. 
(Mortland-Battelle) 
W72-07169 


2,  5-DI-  (BENZOXAZOLE-2-YL)THIOPHENE, 
AN  OPTICAL  BRIGHTENER  CONTAMINAT- 
ING SLUDGE  AND  FISH, 

Lantbrukhogskolan,  Uppsala  (Sweden).  Dept.  of 

Chemistry. 

S.  Jensen,  and  O.  Pettersson. 

Environmental  Pollution,  Vol.  2,  p  145-155.  1  fig,  5 

tab,  2  ref. 

Descriptors:  'Indicators,  'Tracers,  'Absorption, 
Path  of  pollutants,  Pollutant  identification,  Stabili- 
ty, Water  pollution  effects,  Bioassay,  Bleaching 
wastes,  Detergents,  Sewage  effluents,  Textiles, 
Waste  identification,  Municipal  wastes.  Waste 
water  treatment,  Industrial  wastes.  Textiles. 
Identifiers:  *DBT,  Textile  industry,  Thiophene, 
Concentration  coefficients. 

Digested  sludge  from  sewage  treatment  plants  was 
used  in  an  attempt  to  find  a  medium  for  unpreju- 
diced detection  of  environmental  pollutants. 
Sludge  from  a  town  with  textile  mills  contained  up 
to  40  mg/l  (dry  weight)  of  2-,5-di  (benzoxazole-2- 
yDthiophene  (DBT).  DBT  is  also  an  optical 
brightener  used  to  some  extent  in  detergents  in 
Sweden.  Fish  downstream  from  the  plant  con- 
tained up  to  2  mg/l  of  DBT  in  their  livers.  In 
digestion  experiments  (both  aerobic  and  anaero- 
bic), 33%  of  added  DBT  was  recovered  after  40 
days.  An  accumulation  coefficient  greater  than 
1000  occurred  between  water  and  body  fat  of  gold- 
fish in  aquarium  experiments.  After  32  days,  80% 
still  remained  unconverted  in  the  aquarium.  No  de- 
tectable amount  of  DBT  was  found  in  the  fish  after 
three  days  in  pure  water.  The  identification  and 
the  quantitative  analysis  of  DBT  is  described. 
DBT  possesses  a  low  toxicity,  but  its  accumula- 
tion in  nature  has  not  been  considered  until  now. 
(LeGore-Washington) 
W  72-07222 


INVESTIGATIONS  CONCERNING  PROBABLE 
IMPACT  OF  NITRILOTRIACETIC  ACID  ON 
GROUNDWATER, 

Robert  S.  Kerr  Water  Research  Center,  Ada, 
Okla. 

W.  J.  Dunlap,  R.  L.  Cosby,  J.  F.  McNabb,  B.  E. 
Bledsoe,  and  M.  R.  Scalf. 

Copy  available  from  GPO  Sup  Doc  EP2. 10: 16060 
GHR -11/71,  $0.60;  microfiche  from  NTIS  as  PB- 
208  433,  $0.95.  Environmental  Protection  Agency 
Water  Pollution  Control  Research  Series, 
November  1971.  51  p,  19  fig,  3  tab,  9  ref.  EPA  Pro- 
gram 16060  GHR -1 1/71. 

Descriptors:  'Nitrilotriacetic  acid,  'Path  of  pollu- 
tants,  'Water  pollution  effects,    'Groundwater, 
Detergents,  Surfactants,  Water  pollution  sources, 
Water  pollution,  Biodegradation,  Adsorption. 
Identifiers:  'Groundwater  pollution. 

The  fate  and  effect  of  NTA  both  in  ground  waters 
and  in  soil  profiles  overlying  ground  waters  were 
studied  using  laboratory  models.  Sorption  of  NTA 
on  soils  slows  its  movement  into  and  through 
ground  waters.  Sorption  is  not  sufficient  to 
prevent  or  greatly  reduce  potential  pollution  of 
ground  water  by  NTA  used  as  a  detergent  builder. 
NTA  infiltrating  through  most  unsaturated  soils 
undergoes  rapid  and  complete  degradation  and 
contributes  only  inorganic  nitrogen  compounds 
and  carbonate  to  ground  waters.  NTA  infiltrating 
through  saturated  soils  experiences  only  very 
limited  degradation,  with  a  major  portion  entering 
ground  water  intact.  Any  NTA  which  escaped 
degradation  during  infiltration  through  soils  could 
transport  such  metals  as  iron,  zinc,  chromium, 
lead,  cadmium,  and  mercury  from  soils  into 
ground  waters.  NTA  would  degrade  slowly  in  es- 
sentially anaerobic  ground-water  environments, 
with  production  of  C02,  CH4,  and  possibly  other 
organic  compounds.  (Knapp-USGS) 
W72-07223 


TIDAL  EXCHANGE  AT  GOLDEN  GATE, 

Brown  and  Caldwell,  Inc.,  San  Francisco,  Calif. 
D.  S.  Parker,  D.  P.  Norris,  and  A.  W.  Nelson. 


Journal  of  the  Sanitary  Engineering  Divisioi 
American  Society  of  Civil  Engineers,  Vol  98,  N 
SA2,  Paper  8810,  p  305-323,  April  1972.  9  fig, 
tab,  7  ref,  append. 

Descriptors:   'Tides,  'Currents  (Water),   *Wati 

circulation,  'Inlets  (Waterways),  'Bays,  Califo 

nia.  Estuaries,  Path  of  pollutants.  Tracers,  WaU 

quality.  Tidal  waters. 

Identifiers:  'Golden  Gate  (Calif),  'San  Francisi 

Bay. 
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Tidal  exchange  can  be  a  powerful  mechanism 
flushing  pollutants  from  bays  and  estuaries.  Tid 
exchange  is  defined  by  a  ratio  describing  the  po 
lion  of  the  flooding  tide  which  is  ocean  water  ei 
tering  the  bay  for  the  first  time.  At  the  mouth  c 
the  Golden  Gate,  exchange  can  be  derived  fro 
measurements  of  a  naturally  occurring  trace 
chloride.  Field  measurements  of  the  tracer  wei 
made  on  two  occasions  for  an  ebb  tide  and  a  fo 
lowing  flood  tide,  and  for  background  ocean  coi 
ditions.  An  exact  description  of  flow  through  tl 
ocean-bay  interface  is  not  required.  Tid 
exchange  during  the  dry  weather  period  of  lo 
fresh  water  inflow  to  the  estuary  was  found  to  co 
relate  with  flood-tide  range  and  to  average  24? 
(Knapp-USGS) 
W72-07227 


METHODS  FOR  ANALYSIS  OF  ORGANIC  SUI 
STANCES  IN  WATER, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-07230 


CARBON  AND  OXYGEN  ISOTOPE  EXCHANG 
BETWEEN  HC03  IN  SALINE  SOLUTION  AN 
SOLID  CAC03, 

Bundesanstall    fur     Bodenforschung,     Hanov 

(West  Germany). 

For  primary  bibliographic  entry  see  Field  02K. 

W72-07231 


EVALUATION      OF      WASTE      TREATMEN 
SYSTEM:  CHEMAWA  INDIAN  SCHOOL, 

Pacific  Northwest  Water  Lab.,  Corvallis,  Oreg. 
For  primary  bibliographic  entry  see  Field  05D. 

W72-07247 


EVALUATION  OF  EXTENDED  AERATIO 
TREATMENT  AT  RECREATION  AREA! 
PROGRESS  REPORT, 

Pacific  Northwest  Water  Lab.,  Corvallis,  Oreg. 
For  primary  bibliographic  entry  see  Field  05D. 

W72-07248 


BASIC  WASTE  CHARACTERISTICS  A 
WINTER  RECREATION  AREAS,  PROGRES 
REPORT, 

Pacific  Northwest  Water  Lab.,  Corvallis,  Oreg. 
For  primary  bibliographic  entry  see  Field  05D. 
W72-07249 


INPUT  AND  OUTPUT  OF  MINERALS  FOB 
SMALL  WATERCRESS  BED  FED  BY  CHAL 
WATER, 

Freshwater  Biological  Association.  Wareham  (Ei 

gland).  River  Lab. 

For  primary  bibliographic  entry  see  Field  02K. 

W72-07258 


5C.  Effects  of  Pollution 


EPIDEMIC  OF  MERCURY  POISONING  IN  TH 
AGANO  RIVER  AREA:  AN  INTRODICTOR 
REVD2W, 

Keio  Univ.,  Tokyo  (Japan).  School  of  Medicine. 

K  Tsuchiya. 

Keio  J  Med.  18  (4):  213-227.  1969.  Illus  Maps. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION-Field  05 

Effects  of  Pollution— Group  5C 


Identifiers:  Agano,  Epidemic,  Fish,  Introductory, 
lapan.  Mercury,  Pesticide,  Poisoning,  Review! 
River. 

Fish  were  contaminated  by  inorganic  mercury  and 
>y  methyl  mercury,  but  it  was  not  clear  how  and 
vhen  the  river  was  polluted.  The  source  of  mercu- 
y  was  either  industry  or  pesticides.-Copyright 
971 ,  Biological  Abstracts,  Inc. 
V72-06580 


HERMOELECTRIC  GENERATORS 

OWERED     BY     THERMAL     WASTE     FROM 
ILECTRIC  POWER  PLANTS, 

acific  Northwest  Water  Lab.,  Corvallis,  Oreg. 
or  primary  bibliographic  entry  see  Field  08C 
m-065  86 


ORRIS  RESERVOIR  FERTILIZER  STUDY  I 
FFECTS  OF  FERTILIZER  ON  FOOD  CHAIN 
RGANISMS  AND  FISH  PRODUCTION, 

ennessee  Valley  Authority,  Norris. 

arlE.  Wood,  and  Tommy  L.Sheddan 

renn  Acad  Sci.  46  (3):  81-90.  1971.  Illus.  Map 

entifiers:  Chain,  Fertilizer,  Fish,  Food,  Game, 

orris,  Organisms,  Production,  Reservoir,  Spe- 

es,  Tennessee. 

le   ability    of   inorganic    fertilizer   to   increase 
oduction  and  survival  of  fish  food  organisms 
d  game  fish,  thereby  increasing  sporting  fish   in 
:ahzed  cove  areas  of  Norris  Reservoir,  Tennes- 
e,  was  studied  from  April  to  Oct.  1967.  Increas- 
5  fishing  and  nutrients  in  localized  areas  of  a 
servoir  in  1  growing  season  by  fertilization  does 
t  appear  practical.  Fertilization  increased  the 
mbers  of  bottom  organisms  and  zooplankton 
t  there  was  no  significant  change  in  numbers! 
e,  species,   composition,  or  survival  of  fish 
mperature  and  02  profiles,  coupled  with  the 
ysical  characteristics  (directional  axis  of  coves 
relation   to  main  creek  and  cove  depth   and 
gth)  suggest  that  the  age  of  the  water  may  be 
•y  significant  in  increasing  production  in  coves 
*  also  W72-06600)-Copyright  1971,  Biological 
stracts,  Inc. 
'2-06599 


>RRIS  RESERVOIR  FERTILIZER  STUDY-  II 
FECTS  OF  THERMAL  STRATIFICATION 
D  NUTRIENT  AVAILABILITY  ON  THE 
ODUCTIVITY  OF  RESERVOIR 

VTOPLANKTON,  '* 

inessee  Valley  Authority,  Muscle  Shoals,  Ala 
hlon  P.  Taylor,  and  Eugene  B.  Welch 
:nn  Acad  Sci.  46  (3):  90-98.  1971 .  Illus. 
ntifiers:      Availability,      Fertilizer,      Norris 
:nent,  Phyto,  Plankton,  Productivity,  Reser- 
",  Stratification,  Tennessee,  Thermal. 

toplankton  productivity  was  determined 
eekly  in  6  coves  of  Norris  Reservoir,  during 
"1  to  Oct.  1967,  to  study  the  relation  between 
toplankton  productivity  and  certain  physical 
chemical  factors.  Fertilizer  was  distributed  to 
the  6  coves  between  biweekly  sampling  dates 
luctivity  declined  during  May  and  June  and 
ained  low  in  all  coves  until  Sept.  This  decline 
directly  related  to  the  onset  of  thermal  stratifi- 
>n  and  reduction  of  the  P  content  to  less  than 
ctable  levels  in  the  epilimnion.  N  gradually 
med,  but  levels  did  not  fall  below  about  0.2 

An  outburst  in  productivity  occurred  in  Sept. 
'  P  in  the  epilimnion  had  increased.  Productivi- 
as  greater  in  fertilized  than  control  coves,  but 
Inferences  were  not  statistically  significant 

also  W72-06599)-Copyright  1971,  Biological 

facts,  Inc. 
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IRONMENTAL  PHYSIOLOGY  OF  FRESH 
ER  PLANKTONIC  CRUSTACEA, 

as  Water  Resources  Research  Inst.,  Manhat- 

Armitage. 


Available  from  the  National  Technical  Informa- 
tion Service  as  PB-208  023,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Project  Completion  Report 
Contribution  No.  95,  March  1972.  20 p,  3  fig  3  tab 
21ref.OWRRA-027-KAN(l). 

Descriptors:  *Metabolism,  *Daphnia,  •Tempera- 
ture, Growth  rates,  Reproduction,  "Crustaceans, 
♦Thermal  pollution,  'Plankton,  Environmental  ef- 
fects, Water  pollution  effects,  Energy  budget. 
Identifiers:  Acclimation,  D.  ambigua,  D.  galeata 
mendotae. 

The  addition  of  heated  effluents  to  fresh  water  en- 
vironments could  affect  ecosystem  energetics  by 
its    effects    on    metabolism.    The    poikilothermic 
planktonic  crustaceans  presumably  have  a  tem- 
perature-dependent       metabolism.        However, 
metabolic  compensation  could  markedly  modify 
the    metabolism-temperature    (M-T)    curve    and 
hence,     the    energy     budgets    of    fresh     water 
ecosystems.  Four  species  of  Daphnia  were  cul- 
tured at  10  degrees  C  and  20  degrees  C.  Their 
metabolism  was  measured  at  10  -  12  degrees  C  and 
20  -  22  degrees  C.  D.  pulex,  D.  similis,  D.  ambigua, 
and  D.  galeata  mendotae  showed  some  degree  of 
metabolic    compensation.    Those    animals    accli- 
mated at  10  -  12  degrees  C  had  higher  metabolic 
rates  at  10  -  12  degrees  C  than  animals  acclimated 
at  20  -  22  degrees  C.  In  most  instances,  metabolism 
at  20  -  22  degrees  C  was  higher  in  the  daphnids  ac- 
climated at  10  -  12  degrees  C.  R-T  curves  were 
determined  for  D.  ambigua  and  D.  galeata  men- 
dotae at  five  degree  intervals  from  5  degrees  C  to 
30  degrees  C.  The  curve  of  D.  ambigua  acclimated 
at  10  degrees  C  clearly  was  shifted  to  the  left 
(translation)  of  the  curve  for  20  degrees  C  acclima- 
tion. D.  galeata  mendotae  showed  little  acclima- 
tion over  the  temperature  range  of  10  -  20  degrees 
C.  Possibly  a  combination  of  rotation  and  transla- 
tion occurred.  D.  galeata  mendotae  were  grown 
from  neonates  at  10  degrees  C  and  20  degrees  C 
There  was  no  difference  in  the  size  of  the  animals 
at  which  eggs  first  appeared,  but  animals  at  20 
degrees  C  began  reproduction  several  days  earlier 
and   produced   more   young   than   animals  at   10 
degrees  C.  There  was  some  evidence  that  the  tem- 
perature at  which  eggs  developed  influenced  sub- 
sequent growth  and  reproduction 
W72-06603 


FACTORS   REGULATING   THE   GROWTH   OF 
ALGAE      IN      CONTINUOUS      CULTURE      IN 
DILUTED     SECONDARY     SEWAGE     TREAT- 
MENT PLANT  EFFLUENT  AND  SUBSEQUENT 
BIODEGRADABILITY, 
Kentucky  Water  Resources  Inst.,  Lexington. 
Edward  G.  Foree,  and  Caroline  P.  Wade. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-208  030,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Research  Report  Number  45 
January  1972,  56  p,  10  fig,  5  tab,  29  ref.  OWRR  A- 

Descriptors:  ♦Algae,  'Nitrogen,  Hydrogen  ion 
concentration.  Biochemical  oxygen  demand 
♦Sewage  effluents,  'Sewage  treatment,  Culture 
♦Waste-water  treatment,  ♦Carbon  dioxide,' 
Growth  rates,  ♦Aerobic  conditions,  ♦Growth 
stages,  ♦Biodegradation,  ♦Biochemical  oxygen  de- 
mand, Chemical  oxygen  demand. 
Identifiers:  ♦Algae  growth,  ♦Chemostats. 

Heterogeneous  algal  cultures  were  grown  in 
laboratory  continuous  culture  in  continuous  flow, 
completely  mixed  chemostats  in  secondary 
sewage  treatment  plant  effluent  diluted  to  give  an 
ammonia  nitrogen  concentration  of  10  mg/1.  Varia- 
bles were  lighting,  pH,  carbon  dioxide  availability, 
and  hydraulic  residence  time.  Optimum  growth  oc- 
curred under  pH.7.0,  excess  C02,  and  continuous 
lighting  conditions.  The  availability  of  artificially 
supplied  excess  C02  greatly  increased  the  mass 
(standing  crop)  at  steady-state  over  that  produced 
under  otherwise  identical  conditions  for  all  re- 
sidence times  studied.  For  the  case  of  excess  C02 
availability,  the  nitrogen  concentration  in  the  algal 
cells  regulated  growth  rather  than  the  concentra- 


tion of  nutrients  in  solution.  A  mathematical  ex- 
pression was  hypothesized  to  describe  this 
phenomenon  and  was  confirmed  by  the  experi- 
mental results.  Under  dark-aerobic  conditions,  the 
algal  cultures  exerted  a  two-stage  BOD,  the 
second  stage  apparently  beginning  after  the  death 
of  the  algal  cells.  Longer  chemostat  residence 
times  during  growth  produced  cultures  with  lower 
percentage  biodegradability.  Carbon  dioxide  en- 
riched growth  conditions  produced  cultures  with 
lower  percentage  biodegradability  than  cultures 
grown  in  a  carbon  dioxide  deficient  medium 
W72-06612 


POTENTIAL  ENVIRONMENTAL  EFFECTS  OF 
AN  OFFSHORE  SUBMERGED  NUCLEAR 
POWER  PLANT,  VOLUME  I. 

General  Dynamics  Corp.,  Groton,  Conn.  Electric 
BoatDiv. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-208  281,  $0.95  in  microfiche. 
Environmental  Protection  Agency-Water  Quality 
Office,  Water  Pollution  Control  Research  Series 
June  1971,  327  p,  40  fig,  29  tab,  14  ref.  EPA  Pro- 
gram 16130GFI 06/71. 

Descriptors:  ♦Thermal  pollution,  ♦Nuclear  power 
plants,  ♦Environmental  effects,  Maine,  California, 
Florida,    New    York,    Water    pollution    effects! 
♦Radioisotopes,  Cooling  water. 
Identifiers:  ♦Offshore  power  plants. 

Potential  environmental  effects  of  wastes  from  an 
1190-Mwe  pressurized-water  nuclear  power  plant, 
submerged  250-ft  deep  at  four  representative  sites 
off  the  U.S.  mainland,  were  studied.  The  thermal 
field  of  the  plant's  cooling  water  discharge,  and 
the  distribution  of  radionuclides  in  the  sea,  were 
analyzed.  In  every  case,  the  thermal  •mixing' zone' 
(by  the  most  stringent  present  standards)  was 
found  to  end  before  either  a  surface  or  subsurface 
field  was  established,  and  to  be  much  smaller  than 
for  a  plant  in  shallower  waters.  Fewer  organisms 
would  be  killed  by  entrainment  in  the  cooling 
water  than  at  a  coastal  plant.  A  'batch'  release  of 
radionuclides,  after  the  hypothetical  nuclear  ac- 
cident, would  harm  life,  requiring  suspension,  of 
local  fishing  for  about  10  weeks.  No  potential 
ecological  damage  was  predictable  from  the  ordi- 
nary minute  release  of  radionuclides,  the  thermal 
discharge,  or  other  wastes.  Volume  I  presents  the 
rationale  analyses  and  results  of  the  complete  stu- 
dy. (See  also  W72-0661 5) 
W72-06614 


POTENTIAL  ENVIRONMENTAL  EFFECTS  OF 
AN  OFFSHORE  SUBMERGED  NUCLEAR 
POWER  PLANT,  VOLUME  II. 

General  Dynamics  Corp.,  Groton,  Conn.  Electric 
Boat  Div. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-208  282,  $0.95  in  microfiche. 
Environmental  Protection  Agency-Water  Quality 
Office,  Water  Pollution  Control  Research  Series 
June,  1971,  303  p,  114  fig,  98  tab,  6  ref.  EPA  Pro- 
gram 16130GFI 06/71. 

Descriptors:  ♦Thermal  pollution,  ♦Nuclear  power 
plants,  Environmental  effects,  Maine,  California, 
Florida,  New  York,  Data  collections,  Water  pollu- 
tion effects,  ♦Radioisotopes,  Cooling  water. 
Identifiers:   ♦New  York  Bight,  »Gulf  of  Maine 
♦Miami  (Fla),  ♦San  Onofre  (Calif). 

Volume  2  is  a  descriptive  treatise  and  collation  of 
data  on  the  representative  offshore  sites,  which 
forms  the  basis  for  application  of  the  analytical 
models  to  those  sites,  and  for  the  assessment  of 
the  effects  of  power  plant  wastes  on  the  marine 
biota.  (See  also  W72-06614) 
W72-06615 
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Field  05-WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5C— Effects  of  Pollution 


MICROBIOLOGICAL  STUDIES  OF  OXYGEN 
DEPLETION  IN  THE  LAKE  ERIE  CENTRAL 
BASIN, 

Department  of  National  Health  and  Welfare, 
Kingston  (Ontario).  Div.  of  Public  Health  En- 
gineering. 

A.  S.  Menon,  and  A.  A.  Jurkovic. 
Manuscript  Report  KR  70-4,  1970.  51  p,  15  fig,  13 
tab,  18refs. 

Descriptors:  *Aquatic  bacteria,  *Sulfur  bacteria, 
*Oxygen,  *Sediment-water  interfaces,  "Lake 
Erie,  Hypolimnion,  Aquatic  algae. 

The  significance  of  bacterial  activity  in  the  over-all 
processes  of  oxygen  depletion  and  nutrient 
regeneration  in  the  central  basin  of  Lake  Eric  was 
assessed.  Most  intensive  bacterial  activity  oc- 
curred at  the  sediment-water  interface.  Bacterial 
decomposition  of  organic  matter  accumulating  at 
the  interface  resulted  in  the  formation  of  reduced 
products  of  low  molecular  weight  and  depletion  of 
oxygen  in  the  hypolimnion.  These  compounds 
were  subsequently  oxidized  by  chemoautotrophic 
bacteria  with  further  loss  of  02.  Reducing  condi- 
tions on  the  bottom  adversely  affected  nitrifying 
bacterial  densities.  However,  actively 
photosynthesizing  algae  freshly  deposited  on  the 
bottom  stimulated  multiplication  of  nitrifying  bac- 
teria and  nitrification.  Large  bacterial  populations 
were  absent  in  the  thermocline,  suggesting  that 
this  zone  was  not  a  site  for  intensive  bacterial  ac- 
tivity. Quantitative  analysis  indicated  that  the  high 
bacterial  densities  in  the  hypolimnion,  especially 
at  the  sediment-water  interface,  respiring  at  the 
rate  of  2.4  x  10-11  mg  02  per  cell  per  hour  could 
account  for  oxygen  depletion  in  the  lake.  (CCIW) 
W72-06690 


THE     ALGAL     FLORA     OF     THE     INLAND 
WATERS  AROUND  TASHKENT, 

S.  Tadzhibaev. 

Nauchn  Tr  Tashk  Univ.  378.  175-181 .  1970. 
Identifiers:   Algae,  Algal,  Blue-Green,  Diatoms, 
Diversity,    Flora,    Green,    Inland,    Seasonality, 
Tashkent,  USSR. 

The  algae  of  6  lakes,  5  ponds,  and  many  irrigation 
ditches  were  studied.  The  material,  collected 
weekly  for  a  year,  included  435  taxa  of  algae, 
among  which  the  greatest  variety  was  shown  by 
the  diatoms  (159  spp.),  the  green  algae  (123  spp.) 
and  the  blue-green  algae  (1 1 1  spp).  Data  are  given 
on  frequency  and  the  cold-loving  taxa  which 
develop  during  winter.  Descriptions  are  given  of 
the  seasonal  changes  in  the  species  composition; 
these  are  given  separately  for  running-water 
(canals  and  irrigation  ditches)  and  still  water  (lakes 
and  storage  ponds).  Algal  diversity  was  greater  in 
drainage  and  sewage  than  in  running  water. -Copy- 
right 1971 ,  Biological  Abstracts,  Inc. 
W72-06739 


PHYTOPLANKTON  INGESTION  BY  THE  FIN- 
GERNAIL CLAM,  SPHAERIUM  TRANSVER- 
SUM  (SAY),  IN  POOL  19,  MISSISSIPPI  RIVER, 

Jackson  State  Coll.,  Miss.  Dept.  of  Biology. 

William  F.  Gale,  and  Rex  L.  Lowe. 

Ecology.  52  (3):  506-513. 1971 .  Illus. 

Identifiers:  Clam,  Diatoms,  Fingernail,  Ingestion, 

Mississippi,     Phyto,     Plankton,     Pool,     River, 

Seasonal,  Sphaerium-Trans  versum , 

Stephanodiscus-Hantzschii. 

In  Pool  19  of  the  Mississippi  River,  S.  transver- 
sum,  appears  to  feed  non-selectively  on 
phytoplankton,  although  green  algae  were  in 
higher  percentages  in  guts  than  in  plankton  sam- 
ples. Diatoms  were  of  paramount  importance  in 
clam  guts  and  water  samples  during  most  sampling 
periods,  especially  from  Dec.  to  April  when  mean 
monthly  water  temperatures  were  less  than  4  deg 
C.  Ingestion  by  clams  was  heaviest  in  spring,  early 
summer,  and  fall.  Clams  appeared  to  stop  ingest- 
ing when  water  temperatures  fell  to  about  2-4  deg 
C.  In  Feb.  and  March,  80-90%  of  the  clams  had 
ceased  ingesting.  Ingestion  did  not  cease  simul- 


taneously in  all  clams.  Throughout  the  year  some 
contained  little  or  no  phytoplankton.  Much  of  the 
phytoplankton  in  the  gut  near  the  anus  appeared 
completely  undigested.  Phytoplankton  diversity  in 
clam  guts  and  in  water  samples  was  high  in  July 
and  Aug.  and  low  in  Feb.  and  March.  A  maximum 
of  33  phytoplankton  genera  occurred  in  clams  in 
Aug.;  38  genera  were  present  in  water  samples  in 
July  and  Aug.  Concentrations  of  over  50.000 
plankters/ml  (primarily  Stephanodiscus 

hantzschii)  occurred  in  March  1968;  minimum  con- 
centrations   occurred    in    July. -Copyright    1971, 
Biological  Abstracts,  Inc. 
W72-06757 


PREDATION  OF  SCHISTOSOMIASIS  VECTOR 
SNAILS  BY  OSTRACODA  (CRUSTACEA), 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  05F. 

W72-06765 


PLASTICS  ON  THE  SARGASSO  SEA  SURFACE, 

Woods  Hole  Oceanographic  Institution,  Mass. 
For  primary  bibliographic  entry  see  Field  05B. 
W 72-06766 


NEW  DIRECTIONS  IN  MODERN  LIMNOLOGY, 
(NOVYYE  NAPRAVLENIYA  V  SOVREMEN- 
NOY  LIMNOLOGII), 

I.  M.  Raspopov,  and  N.  P.  Smirnova. 

Vestnik  Akademii  Nauk  SSSR.  No  12.  p  53-57, 

December  1971. 

Descriptors:  "Conferences,  'Limnology,  'Lakes, 
•Ecosystems,  'Eutrophication,  Environment. 
Biology,  Biomass,  Fish  management.  Productivi- 
ty, Energy  budget,  Paleolimnology.  Self-purifica- 
tion, Model  studies.  Statistical  models.  Systems 
analysis. 

Identifiers:  'USSR.  International  Association  of 
Theoretical  and  Applied  Limnology. 

The  Eighteenth  Congress  of  the  International  As- 
sociation of  Theoretical  and  Applied  Limnology 
(IAD  was  held  in  Leningrad.  August  19-26,  1971, 
to  study  the  interaction  of  physical,  geological, 
geographical,  and  biological  processes  occurring 
in  inland  waters,  as  well  as  those  resulting  from 
man's  activities.  Over  800  delegates  attended, 
representing  35  countries  including  the  United 
States.  Approximately  300  papers  were  presented 
at  the  Congress,  including  more  than  70  reports  by 
Soviet  scientists.  Investigations  of  limnological 
problems  were  developed  in  two  basic  directions: 

(1)  geographical,  which  examines  water  bodies  as 
components  of  the  landscape  in  various  geographi- 
cal zones;  and  (2)  biological,  which  is  concerned 
with  the  organic-matter  cycle  and  energy  flow  in 
inland  waters,  water  self -purification,  and  biologi- 
cal production  at  all  trophic  levels.  Besides 
problems  of  general  and  regional  limnology,  atten- 
tion was  given  to  (1)  modeling  of  lake  ecosystems; 

(2)  anthropogenic  eutrophication  of  lakes  and  the 
role  of  various  sources  as  contributors  of 
nutrients,  including  industries,  agricultural  lands, 
and  municipalities;  and  (3)  studies  to  improve  un- 
derstanding of  the  mechanisms  of  eutrophication 
and  to  formulate  feasible  management  procedures. 
(Josefson-USGS) 

W72-06803 


BIBLIOGRAPHY  OF  SOVIET  PUBLICATIONS 
ON  FRESHWATER  HYDROBIOLOGY  AND  RE- 
LATED QUESTIONS  IN  1969. 

Hydrobiological  Journal,  Vol  5,  No  6A,  p  78-82. 
1969.  (Originally  published  in  Gidrobiologicheskiy 
zhurnal,  Vol  5,  No  5,  1969,  p  139-142). 

Descriptors:        'Bibliographies,        'Publications. 

Translations. 

Identifiers:  'USSR,  'Hydrobiology. 

References  to  92  Soviet  papers  published  in  1969 
on  freshwater  hydrobiology  and  related  topics  are 


arranged  under  the  following  subject  headings: 
freshwater  hydrobiology;  (2)  sanitary  hydrobi( 
gy;    (3)    physiology    of    algae;    (4)    invertebi 
physiology;      (5)      aquatic      microbiology; 
hydrochemistry     of     surface     waters;     and 
parasitology  of  freshwater  invertebrates.  (See  i 
W72-06809)  (Josefson-USGS) 
W72-06808 


A  BIBLIOGRAPHY  OF  SOVIET  PUBLH 
TIONS  ON  FRESHWATER  HYDROBIOLO 
AND  RELATED  QUESTIONS  IN  1969  (PART 

Hydrobiological  Journal,  Vol  5,  No  6A.  p  8 
1969.  (Originally  published  in  Gidrobiologiches 
Zhurnal.  Vol  5,  No  6.  1970,  p  1  30-134). 


Descriptors:        'Bibliographies, 

Translations 

Identifiers:  'USSR,  'Hydrobiology 


•Publicatic 


Part  2  of  the  list  of  Soviet  papers  published  in  1 
on  freshwater  hydrobiology  and  related  tO| 
contains  103  references  arranged  under  the  foil 
ing  subjects:  (I)  freshwater  hydrobiology;  (2)  s 
tary  hydrobiology;  (3)  toxicology  of  water; 
physiology  of  algae;  (5)  physiology  of  in 
tebrates;  (6)  aquatic  microbiology; 
hydrochemistry  of  surface  waters;  and  (8)  in 
tebrate  parasitology.  (See  also  W72-06808)  (Jo 
son-USGS) 
W72-06809 


VARIATIONS  IN  THE  THERMIC  AND  I 
YGEN  REGIME  OF  LAKE  SEVAN  AND  TH 
EFFECT  ON  SOME  BIOLOGICAL  PROCESS 

A.  G.  Markosyan. 

Biol  Zh  Arm.  23  (1 1 ):  104-1 1 1 .  1970.  Illus. 

Identifiers:  Anabaena,  Biological,  Lake.  Man, 

ment.    Oxygen.    Pollution,    Processes.    Regi 

Sevan,  Thermic,  Trout.  USSR,  Variations,  Wl 

fish. 

After  lowering  the  water  level  of  Lake  Sevan  b 
m  the  depth  of  the  thermocline  decreased  an< 
area  as  well  as  the  amount  of  cold  water  und 
diminished.  This  resulted  in  increased  tempera 
of  deep  water  layers.  02  regime  was  also  alte 
A  SHARP  DECREASE  IN  02  concentra 
caused  an  02  deficiency  which  is  still  in  progr 
The  lake  has  thus  been  changed  from  the  d< 
reservoir,  02-rich  type  to  the  medium-depth, 
heated,  low  02  type.  Biological  effects  includ 
increased  growth  of  Anabaena  and  a  decreas 
the  number  of  trout  due  to  the  deterioration  of 
living  conditions.  The  number  of  whitefish 
creased.  Proposed  counter-measures  include  i 
ing  the  water  level  of  the  lake  by  5  -  7  m 
stopping  water  pollution  from  surrounding  in 
try  .-Copyright  1971 .  Biological  Abstracts.  Inc 
W72-06818 


EFFECT  OF  VARIOUS  BEDDINGS  ON  1 
QUALITY  OF  FARMYARD  MANURE:  I.  F 
MYARD  MANURE  FROM  EARTH  LITTER. 

Cairo  Univ.  (Egypt).  Faculty  of  Agriculture. 
Y  Abd-El-Malek,  M.  Monib.  and  A.  A.  M. 

\1  3  k  3W 1 

UAR  J  Soil  Sci.  9  (1):  1-12.  1969.  Illus.  (Ar 

summ). 

Identifiers:      Aerobic,      Azotobacter.      Bact< 

Beddings,    Chemical.    Clostridium.    Earth, 

myard.      Fertilizer.      Fixers.      Litter.      Man 

Microbiological,    Nitrate,    Nitrifiers.    Nitroi 

Proteolytic,  Reducers,  Soil. 

Microbiological  and  chemical  changes  in  farm; 
manure  from  shirb  (irrigation  canal  cleari 
bedding  were  studied  in  2  experimental  heaps, 
temperature  of  the  heaps  increased  during  the 
wk  and  then  declined.  While  there  was  contr 
decrease  in  the  C  content,  no  appreciable  chai 
in  N  and  humus  content  were  recorded  The  5- 
storage  period  was  not  sufficient  to  bring  an 
preciable  increase  in  mineral  N.  Aerobic  bacti 
Azotobacter.  nitrifiers  and  nitrate  reducers,  i 


56 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION-Field  05 

Effects  of  Pollution— Group  5C 


mously  decreased.  N-fixing  Clostridia  and 
oteolytic  bacteria  increased  during  the  early 
iges  of  holding.  Sebakh  baladi  a  slow  release  fer- 
izer  appears  to  suffer  marked  losses  in  N.~ 
ipyright  1971 ,  Biological  Abstracts,  Inc. 
72-06826 


FECTS  OF  DETERGENTS  ON  WATER  SUP- 
IES. 

tario  Water  Resources  Commission,  Toronto. 
J.Harris,  K.  J.  Roberts,  and  A.  E.  Christie, 
lrnal  American  Water  Works  Association   Vol 
No.  12,  p  795-799,  December  1971.  2  tab,  56 

scriptors:  *Detergents,  *Phosphates,  *Potable 
ler,  Eutrophication,  Alkylbenzene  sulfonates, 
factants,  Linear  alkylate  sulfonates,  Sewage! 
trients,  Coagulation,  Sedimentation,  Toxicity, 
;te.  Odor,  Corrosion,  Enzymes,  Chleation,  Al- 
,  Water  quality,  Biodegradation,  Sewage  treat- 
M  plants,  Diatoms,  Phytoplankton,  Hydorgen 
temperature,  Water  pollution  effects, 
nlifiers:  Arsenic,  Nitrilotriacetate,  Polysil- 
es.Polycarboxylates. 

development  of  detergents  and  their  direct 
indirect  effects  on  water  supplies  are 
ewed.  The  majority  of  present-day  problems 
associated  with  phosphates  in  the  detergents, 
se  problems  include  eutrophication  of  lakes, 
er  quality  and  treatment  problems,  and  un- 
rable  tastes  and  odors  associated  with  algal 
vth.  Several  materials  such  as  polysilicates 
'carboxylates,  NTA,  and  starch  derivatives' 
e  been  studied  as  possible  replacements  for 
sphale.  Lack  of  biodegradability,  undesirable 
ating  properties,  and  corrosion  problems  are 
e  of  the  faults  that  have  been  detected  in  these 
:rials.  NTA  has  been  most  promising  but  has 
i  withdrawn  because  of  a  possible  health 
ird.  Because  it  is  now  possible  to  remove 
sphate  from  waste  water  by  chemical 
ipitation  and  because  detergent  phosphate  is 

one  part  of  the  total  phosphate  in  sewage  ef- 
»ts,  removal  from  the  waste  water  rather  than 
ietergent  product  should  be  considered  (Mor- 
1-Battelle) 
-06837 


DEBOOK  FOR  THE  36TH  ANNUAL  FIELD 
IFERENCE   OF   PENNSYLVANIA    GEOLO- 

Jrimary  bibliographic  entry  see  Field  02J 
-06926 


IRONMENTAL      FACTORS      AFFECTING 
UTILIZATION  OF  GREAT  LAKES  FISH 

UMAN  FOOD, 
Bligh. 

'os,  Vol.  4,  No.  1 ,  p  13-18,  Spring  1971 . 5  fig,  3 

riptors:  *Fish,  *Great  Lakes,  *Environment, 
lie  health.  Bacteria,  Botulism,  DDT,  Quality 
ol.  Pollutant  identification,  Pesticides  En- 
mental  effects,  Water  pollution  effects 
Biers:  'Fisheries,  'Human  food,  Contamina- 
Biological  aspects,  Fish  supply,  Fish  flavor 
ury  pollution,  Surveillance. 

•ffects  of  environmental  degradation  in  the 
Lakes  upon  the  use  of  fish  as  human  food 
iscussed.  The  effects  are  of  two  types:  (1) 
:ical  effects  on  the  fish  themselves,  and  (2) 
health  aspects  in  relation  to  human  con- 
ion.  The  biological  effects  include:  reduc- 
'  the  availability  of  some  of  the  more  choice 
'.ressive  fishes,  off-odors,  and  off-flavors  in 
'sn,  bacterial  contamination  of  fish  and 
'«  of  botulinum  organisms.  The  public 
aspects  of  the  contamination  of  fish  include 
ious  substances  which  cannot  be  detected  by 
nsumer,  such  as  DDT  in  the  food  chain.  A 
;r  of  fish  species  from  (he  Great  Lakes  are 
iger  acceptable  as  human  food,  and  other 


species  are  fast  approaching  the  maximum  allowa- 
ble limit  for  DDT  content.  An  additional  environ- 
mental factor  which  is  seriously  affecting  fisheries 
on  the  Great  Lakes  is  pollution  with  mercury.  Stu- 
dies have  revealed  that  mercury  pollution  is  a  very 
real  and  serious  threat  to  the  fisheries  of  the  Great 
Lakes.  There  is  ample  evidence  that  pesticide  and 
mercury  contamination  in  fish  can  prevent  the 
utilization  of  Great  Lakes  fish  as  human  food. 
Other  heavy  metals  and  new  pesticides  must  be 
examined  in  this  light,  and  methods  must  be 
developed  to  ensure  continued  surveillance  of 
their  affects  on  fisheries.  Changes  in  the  environ- 
ment can  lead  to  marked  changes  in  the  availability 
of  fish  species,  or  even  render  them  unacceptable 
for  human  consumption.  (Strachan-Chicago) 
W72-06937 


OUTLINE  OF  ENVIRONMENTAL  SCIENCES, 

Illinois,  Univ.,  Urbana.  Dept.  of  Entomology;  and 
Illinois  Univ.,  Urbana.  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  06G 
W72-06941 


BOTTOM     SEDIMENTS     OF     LAKE     CHAM- 
PLAIN:  1965-1971, 

Vermont  Univ.,  Burlington.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  02J 
W72-06975 


CHEMICAL    QUALITY    OF    WATER    IN    THE 
WALNUT    RIVER    BASIN,    SOUTH-CENTRAL 

KANSAS, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  05B 

W72-07025 


CONTRIBUTION     TO     THE     BIOLOGY     OF 
CHONDROSTOMA  NASUS  VARIABILE 

(PISCES,   CYPRINIDAE)   FROM   THE   SEVER- 
SKY  DONETZ  THERMAL  REGION,  (IN  RUS- 

Akademiya  Nauk  USSR,  Kiev.  Instytut  Zooloeii 
A.Y.  Shcherbukha.  ' 

Zool  Zh.  50  (5):  713-723.  1971.  Illus.  English  sum- 
mary. 

Identifiers:  Biology,  Chondrostoma-Nasus-Varia- 
bile,  Cyprinidae,  Donetz,  Growth,  Maturation 
Pisces,  Seversky,  Spawning,  Thermal,  USSR. 

As  a  result  of  discharge  of  heated  waters  of  the 
Lugansk  hydroelectric  station  to  the  Seversky 
Donetz,  the  temperature  of  water  in  the  latter  in- 
creases from  6-8  degrees  to  10  degrees.  Chon- 
drostoma  inhabiting  the  heated  waters  spawn  earli- 
er and  their  condition  during  hibernation  is  im- 
proved as  compared  with  that  during  the  period  of 
feeding.  During  the  1st  2  yr  of  life  they  grow 
slower  than  in  the  region  with  the  natural  thermal 
regime.  In  spite  of  this,  Chondrostoma  of  the 
Seversky  Donetz  grow  more  intensely,  they  are 
fatter  and  their  sexual  maturation  occurs  earlier 
than  in  the  Don  and  some  other  water  bodies.  At 
the  same  time  meristic  characters  markedly  vary, 
suggesting  a  higher  plasticity  of  this  species  -- 
Copyright  1971,  Biological  Abstracts,  Inc 
W72-07031 


BOVINE  HEPATIC  DISTOMATOSIS  IN  THE 
LORRAINE  REGION.  INTRODUCTION  TO 
THE  ECOLOGY  OF  THE  INTERMEDIATE 
HOST  OF  FASCIOLA  HEPATICA,  LYMNAEA 
TRUNCATULA  MULLER, 

Ecole  National  Superieure  d'Agronomie,  Nancy 
(France,  service  Entomol. 
M.  Aubert,  P.  Cachan,  and  H.  Descharmes. 
Bull  Ecole  Nat  Super  Agron  Nancy.  12  (1/2)-  3-1 1 
1970.  Illus. 

Identifiers:  Bovine,  Carex-Vulpina-M,  Distomato- 
sis,  Ecology,  Fasciola-Hepatica,  Galium-Palustre- 
D,  Glyceria-Fluitens-D,  Hepatic,  Host,  Inter- 
mediate, Juncus-Effusus-M,  Lorraine,  Lymnaea- 
Truncatula,  Mentha-Aquatica-D,  Phragmites- 
Communis-M,  Rain,  Ranunculus-Repens-D, 
Roripa-Amphibia-D. 


Several  cases  of  bovine  deaths  in  the  Nancy  region 
due  to  distomiasis  led  to  a  study  on  the  importance 
of  this  disease  is  Lorraine  and  on  the  ecology  of  its 
principal  vector.  The  extent  of  distomiasis  in  Lor- 
raine  is   related   to   the   presence  of  many  days 
meadows  that  harbor  the  vector.  The  rate  of  infec- 
tion  of  animals  from   Lorraine  and   particularly 
from    the    Meurthe-et-Moselle    department    was 
62.8%  in  cows  and  heifers  and  48.3%  in  steers  dur- 
ing the  1st  mo.  of  1969.  A  new  outbreak  was  noted 
in  relation  to  the  2  preceding  yr  and  could  be  ex- 
plained only  by  an  especially  high  amount  of  rain. 
On  the  farm  studied,  the  mollusk  was  especially 
abundant  at  a  point  of  the  slope  leading  down  to 
the  brook;  it  was  equidistant  from  the  zone  of  free 
water  at  the  low  water  mark  and  from  the  max- 
imum flood  level.  This  zone  was  characterized  by 
various  species  of  plants:  Phragmites  communis, 
Glyceria  fluitens,  Mentha  aquatica,  Galium  pa- 
lustre,  and  Roripa  amphibia.  Lymnaea  were  more 
abundant  in  the  upper  level  characterized  by  Jun- 
cus    effusus,    Carex    vulpina,    and    Ranunculus 
repens.  The  zones  likely  to  be  dangerous  for  the 
bovines  can  be  directly  determined  by  extracting 
the  Lymnaea  from  the  humid  soil  or  indirectly 
determined  by  searching  for  the  plants  charac- 
teristic of  the  biotopes  that  harbor  the  mollusk  - 
Copyright  1971 ,  Biological  Abstracts,  Inc 
W72-07038 


SHORT-TERM  EFFECTS  OF  2,4-D  ON 
AQUATIC  ORGANISMS  IN  THE  NAKWASINA 
RIVER  WATERSHED,  SOUTHEASTERN 
ALASKA, 

Forest  Service  (USDA),  St.  Paul,  Minn.  North 

Central  Forest  Experiment  Station. 

For  primary  bibliographic  entry  see  Field  05G 

W72-07071 


A     METHOD     OF     SUSPENDING     MULTIPLE 
BASKET  SAMPLERS  IN  RESERVOIRS, 

Robert   S.    Kerr   Water   Research   Center     Ada 

Okla. 

For  primary  bibliographic  entry  see  Field  05A 

W72-07123 


THE  USE  OF  LIMESTONE-FILLED  BASKET 
SAMPLERS  FOR  COLLECTING  RESERVOIR 
MACROINVERTEBRATES, 

Robert   S.   Kerr   Water   Research   Center,   Ada 

Okla. 

For  primary  bibliographic  entry  see  Field  05A 

W72-07124 


CHARACTERISTICS  AND  EFFECTS  OF  CAT- 
TLE FEEDLOT  RUNOFF, 

Robert   S.    Kerr   Water   Research   Center     Ada 

Okla. 

For  primary  bibliographic  entry  see  Field  05B 

W72-07126 


THE  RESPONSE  OF  MACROBENTHOS  TO  IR- 
RIGATION  RETURN  WATER, 

Robert   S.    Kerr   Water   Research   Center,   Ada 

Okla. 

R.  D.  Kreis,  and  W.  C.  Johnson. 

Journal  Water  Pollution  Control  Federation    Vol 

40,  No.  9,  Sept  1968.  p  1614-1620,  3  fig,  2  tab  'l  ref 

EPA  Program  13030-09/68. 

Descriptors:  'Benthos,  'Irrigation  water,  'Farm 
wastes,  Rivers,  Salts,  Nutrients,  Pesticides,  'Ir- 
rigation effects,  'Return  flow,  'Water  pollution 
effects. 

Identifiers:  'Macroinvertebrates,  'Tolerance, 
Wildlife  refuges,  Return  flows,  Agricultural  val- 
leys. 

A  survey  of  the  benthos  of  the  Lost  River  and 
Klamath  Rivers  located  along  the  Oregon-Califor- 
nia state  line  was  conducted  to  determine  changes 
in  the  macroinvertebrate  community  structure 
caused  by  irrigation  return  flows.  Significant 
changes  from  clean  water  organisms  to  pollution 
tolerant  taxa  coincided  with  increased  usage  of 
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Lost  River  water  for  irrigation  purposes.  The 
drainage  of  the  Lost  River,  which  transports  water 
used  several  times  for  irrigation,  to  the  Klamath 
River  caused  similar  changes  in  the  community 
structure  of  the  Klamath  River  benthos.  (EPA  ab- 
stract) 
W72-07127 


EFFECTS  OF  THERMAL  INCREMENTS  ON 
EGGS  AND  YOUNG  OF  COLUMBIA  RIVER 
FALL  CHINOOK, 

Battelle  Memorial  Inst.,  Richland,  Wash.  Pacific 
Northwest  Labs. 

P.  A.  Olson,  R.  E.  Nakatani,  and  T.  Meekin. 
Available  from  the  National  Technical  Informa- 
tion Service  as  BNWL-1538,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  September  1,  1970.  57  p,  25 
fig,  8  tab,  14  ref.  Contract  No.  AT  (45-D-1830. 

Descriptors:  'Thermal  pollution,  'Chinook  sal- 
mon, 'Mortality,  Water  temperature,  Columbia 
River,  Fish  eggs,  Dissolved  oxygen,  Hydrogen  ion 
concentration,  Water  quality,  Water  pollution  ef- 
fects, Bioassay,  Spawning,  Fry. 
Identifiers:  Oncorhynchus  tshawytscha,  Salmo 
salar. 

A  177  day  study  was  conducted  on  the  tempera- 
ture tolerance  of  various  developmental  stages  of 
chinook  salmon  originating  from  adults  spawning 
between  October  and  December  in  the  Priest 
Rapids  area  of  the  Columbia  River.  Four  series  of 
spawn  were  tested.  Lots  within  series  were  sub- 
jected to  seven  temperature  increments  differing 
by  intervals  of  about  2  F,  which  encompassed  a 
test  range  of  12  F.  Because  of  falling  river  tem- 
peratures after  the  start  of  the  initial  experiment, 
successively  later  series  tolerated  greater  than 
thermal  increments.  Mortality  patterns  and  time  of 
mortality  were  related  to  temperature  increases. 
High  egg  mortality  occurred  at  the  warmest  tem- 
peratures, but  there  was  considerable  embryonic 
development  even  in  those  lots,  and  most  deaths 
(coagulation)  occurred  just  prior  to  hatching.  Lots 
with  excessive  egg  mortalities  also  experienced 
greater  losses  during  the  fry  stage.  Under  cooler, 
but  still  adverse  temperature  treatments,  eggs  and 
fry  mortalities  were  not  obviously  greater,  but  in- 
creased losses  occurred  primarily  during  the  criti- 
cal transition  period  at  commencement  of  active 
feeding.  Increased  temperature  clearly  accelerated 
growth.  This  study  indicates  that  the  developmen- 
tal stages  of  fall  chinook  can  safely  withstand 
greater  thermal  additions  during  winter  when  tem- 
peratures are  low.  It  also  suggests  that  elevated 
temperatures  will  favor  egg  and  fry  survival  of  late 
spawners  over  those  of  the  earlier  when  spawning 
temperatures  were  higher.  (Mortland-Battelle) 
W72-07129 


CIRCADIAN  MIGRATIONS  AND  FEEDING 
RHYTHM  OF  SOME  INDIAN  OCEAN 
EUPHAUSIID  SPECIES, 

Akademiya  Nauk  SSSR,  Moscow.  Institut  Oke- 

anologii. 

L.  A.  Ponomareva. 

Okeanologiya,  Vol.  11,  No.  2,  p  226-231,  1971.  2 

fig,  3  tab,  11  ref. 

Descriptors:  'Crustaceans,  'Marine  animals, 
'Migration  patterns,  'Food  habits,  'Plankton,  In- 
dian Ocean,  Copepods,  Biomass,  Biorhythms, 
Distribution  patterns,  Diurnal  distribution, 
Zooplankton,  Amphipoda,  Fish  eggs,  Phytoplank- 
ton,  Protozoa,  Larvae,  Gastropods,  Dinoflagel- 
lates. 

Identifiers:  'Orcadian  rhythm,  Euphausiids, 
Krills,  Nematoscelis  microps,  Nematoscelis 
gracilis,  Euphausia  diomedeae,  Euphausia  pseu- 
dogibba,  Euphausia  distinguenda,  Thysanopoda 
monocantha,  Thysanopoda  aequalis, 

Thysanopoda  acutifrons,  Pseudeuphausia 
latifrons,  Calanus  finmarchicus,  Calanus  helgolan- 
dicus,  Foraminifera,  Stylocheiron,  Tintinnids, 
Radiolarians,  Nectochaeta,  Ostracods,  Echinoplu- 
teus,  Ophiopluteus,  Limacina,  Veliger,  Candacta, 
Rhincalanus,  Appendicularia. 


The  circadian  rhythm  of  migrations  and  feeding 
among  some  species  of  tropical  euphausiids  is 
discussed  and  a  description  is  given  of  the  qualita- 
tive composition  of  their  food.  Vertical  migrations 
of  such  bathypelagic  species  as  Nematoscelis 
microps  and  Nematoscelis  gracilis  were  almost 
non-existent.  However,  among  the  species  inhabit- 
ing the  0  to  500  m  layer  (e.g.,  Euphausia 
diomedeae)  such  migrations  are  quite  vigorous, 
especially  among  the  older  crustaceans  (2  years 
old).  Species  that  migrate  little  also  exhibit  no  cir- 
cadian feeding  rhythm.  This  rhythm  is  most 
pronounced  in  the  actively  migrating  older 
Euphausia  diomedeae  crustaceans.  The  diet  of  the 
species  under  study  is  highly  varied  (determined 
from  30  food  components).  All  species  studied  are 
omnivorous.  (Holoman-Battelle) 
W72-07131 


ECOSYSTEM  ALTERNATION  BY  MOSQUITO- 
FISH  (GAMBUSIA  AFFINIS)  PREDATION, 

San  Diego  State  Coll.,  Calif .  Dept.  of  Biology. 
S.  H.  Hurlbert,  J.  Zedler,  and  D.  Fairbanks 
Science,  Vol.  175,  No.  4022,  p  639-641,  February 
11,1972. 

Descriptors:  'Ecosystems,  Food  chains, 
'Zooplankton,  'Predation,  'Bioassay,  Biological 
communities,  Dominant  organisms,  Aquatic  en- 
vironment, Aquatic  algae.  Aquatic  animals, 
Aquatic  insects,  Daphnia,  Aquatic  populations, 
Fish  diets,  Freshwater  fish.  Ponds,  Lakes,  Food 
habits,  Eutrophication,  Larvae,  Rotifers,  Aquatic 
microorganisms,  Diptera,  Phosphorus,  Water  tem- 
perature, Water  chemistry,  Water  analysis. 
Copepods,  Cyanophyta,  Mayflies,  Phytoplankton, 
Sessile  algae.  Cycling  nutrients,  Biomass,  Chara, 
Light  penetration,  Benthic  flora,  Model  studies. 
Aquatic  life.  Crustaceans,  Fish,  Analytical 
techniques. 

Identifiers:  'Gambusia,  Cyclops  nauplii,  Coc- 
cochloris  peniocystis,  Spirogyra,  Ephemeroptera 
baetidae,  Ephydra,  Chaetogaster,  Aeolosoma, 
Chaoborus,  'Gambusia  affins,  Ephemeroptera, 
Menidia,  Brachydeutera,  Chydorus  sphaericus, 
Chydorus,  Monostyla,  Lepadella,  Trichocerca, 
Haematococcus  lacustris. 

A  model  ecosystem  consisting  of  eight  plastic 
pools,  2  m  in  diameter  and  30  cm  deep,  was  set  up 
outdoors  to  determine  the  effect  of  fish  on  biologi- 
cal populations  and  phosphorus  cycle.  A  3  cm 
layer  of  sand,  tap  water  to  a  depth  of  20  cm,  a  liter 
of  dry  alfalfa  pellets  as  a  source  of  nutrients,  and 
inocula  of  plankton  from  a  lake  and  from  a  labora- 
tory colony  of  Daphnia  pulex  were  added  to  each 
pool.  Mosquitofish  (Gambusia  affins)  were  added 
to  three  pools  with  the  remaining  pools  serving  as 
controls.  The  status  of  the  system  was  determined 
by  regular  sampling  of  phytoplankton,  zooplank- 
ton, insect  population,  benthos,  algae,  and  by 
determination  of  phosphorus  content,  water  tem- 
perature, and  transparency.  Gambusia  affins 
greatly  reduced  rotifer,  crustacean,  and  insect 
populations  and  thus  permitted  extraordinary 
development  of  phytoplankton  populations  (2  x 
108  cells  per  milliliter).  Other  effects  included 
decreased  optical  transmissivity  and  increased 
temperature  of  the  water,  decreased  amounts  of 
dissolved  inorganic  phosphorus,  and  increased 
amounts  of  dissolved  organic  phosphorus,  inhibi- 
tion of  Spirogyra,  and  replacement  of  one  annelid, 
Chaetogaster,  by  another,  Aeolosoma.  The  results 
of  the  experiment  also  indicated  fish  can  be  used 
as  a  possible  controlling  agent  for  eutrophication. 
Further,  the  biologic  changes  in  aquatic  systems 
are  primarily  a  result  of  changes  in  the  aquatic 
food  chain.  (Snyder-Battelle) 
W72-07132 


THE  FAUNA  ON  AQUATIC  VEGETATION  IN 

THE  INUNDATION  REGION  OF  APATIN,  (IN 

GERMAN), 

Bioloski  Institut,  Belgrade  (Yugoslavia). 

V.  M.  Jankovic. 

Archiv  fur  Hydrobiologie,  Vol.  36,  No.  4,  p  384- 

392,  August  1971.6  tab,  4  ref.  (English  summary). 


Descriptors:  'Aquatic  plants,  'Aquatic  animal 
Oligochaetes,  Mites,  Mollusks,  Larvae,  Aquat 
insects,  Distribution  patterns,  Diptera,  Midge 
Mayflies,  Caddisflies,  Dragonflies,  Insects,  Wat 
quality,  Sampling. 

Identifiers:  'Phytomacrofauna,  Trichopter 
Odonata,  Damselflies,  Coleoptera,  Beetle 
Ceratophyllum  demersum,  Myriophyllum  vertic 
latum,  Trapa  natans,  Nymphoides  flava,  Stylari 
Caenis,  Hydracarina,  Endochironomus,  Tanyta 
sus  gr  lauterborni,  Tanytarsus  gr  gregarius.  Cry1 
tochironomus  gr  pararostratus,  Cryptochironomi 
gr  viridulus,  Polypedilum  gr  convictur 
Polypedilum,  Limnochironomus  gr  tritomus,  Lir 
nochironomus  gr  nervosus,  Glyptotendipi 
polytomus,  Endochironomus  gr  tendens,  Serge 
tia  gr  longiventris,  Cricotopus  gr  alganir 
Cricotopus  gr  silvestris,  Psectrocladius  gr  psilo 
terus,  Psectrocladius  medius,  Orthocladius  gr  sa 
icola,  Corynoneura,  Ablabesmya  gr  monili 
Ceratophyllum,  Myriophyllum,  Trapa. 

Qualitative  sampling  of  floating  and  submergi 
plants,  done  every  two  months  throughout  U 
spring,  summer,  and  fall  of  1968  in  an  inundatit 
region,  revealed  a  diversified  fauna  which  i 
eluded  eleven  animal  group*  Five  to  six  groui 
were  associated  with  til  r.  ''ng  vegetation  ai 
about  ten  with  the  sul  >>-  d  vegetation  Tl 
floating  plants,  though  consisting  of  lower  nui 
bers  of  animal  groups,  displayed  a  more  divt 
sified  composition  of  chironomid  larvae,  the  mo 
frequently  occurring  group  of  animals.  Represe 
tatives  of  the  Oligochaeta,  Ephemeroptera  ai 
Hydracarina  were  found  on  all  plants.  Season 
changes  in  the  fauna  were  considered  to  be  di 
mainly  to  changing  proportions  of  the  comim 
species  and  only  partly  to  the  appearance  of  ne 
species.  A  different  species  attained  greate 
abundance  on  each  plant.  (Holoman-Battelle) 
W72-07140 


COMPARATIVE  STUDY  OF  SPECIES  NA' 
TOCOCCUS  MAMMILATUS  AND  NAUTOCOl 
CUS  PYRIFORMIS  (TETRASPORALES), 

Ceskoslovenska  Akademie  Ved,  Trebon.  Lab. 

Algology. 

J.  Lukavsky. 

Archiv  fur  Hydrobiologie.  Vol.  39,  No.  4,  p  24 

258,  October  1971 .  70  fig,  18  ref. 

Descriptors:  'Algae,  'Syslematics.  *Pla 
morphology,  Reproduction,  Life  cycles.  Aquat 
algae,  Periphyton. 

Identifiers:  Epineustont.  Nautococcus  mar 
milatus,  Nautococcus  pyriformis  nautococcu 
Apiococcus,  Oscillatoria.  Nautococcus  caudatu 
Nautococcus  constrictus,  Nautococcus  emersus. 

The  morphological  variability  and  the  kind 
reproduction  of  tetrasporal  alga  Nautococci 
mammilatus  Korsh.  in  nature  and  in  the  cullu 
were  studied  and  compared  with  the  culture  of  lv 
strains  of  Nautococcus  pyriformis  Korsh  The  st 
bility  and  taxonomical  value  of  some  feature 
namely  the  morphology  and  the  cell  structure,  tl 
kind  of  floating,  the  morphology  of  the  floatii 
cap  and  the  morphology  of  zoospores  were  st 
died.  For  the  first  time  the  isogamical  sexu 
process  of  one  strain.  Nautococcus  pyriformi 
was  observed.  The  surface  film  of  water  is  co 
sidered  not  to  be  the  reason  of  floating  of  the  ce! 
of  Nautococcus;  the  cells  are  lifted  by  gas  bubble 
The  diagnosis  of  the  genus  Nautococcus  Kors 
was  extended,  the  genus  Apiococcus  Korsh.  » 
included  as  a  synonym.  (Holoman-Battelle) 
W72-0714I 


THE  COURSE  OF  MINERAL  NUTRIENT  COl 
SUMPTION  IN  THE  CULTURINO  C 
SCENEDESMUS  QUADRICAUDA,  (Tl'Rt 
BREB.  PART  3.  NITROGEN  UPTAKE,  (IN  GE1 

MAN), 

Ceskoslovenska  Akademie  Ved.  Trebon.  Lab  ' 

Algology. 

V.  S.  Pribil,  and  P.  Marvan 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION  — Field  05 

Effects  of  Pollution  — Group  5C 


Archiv  fur  Hydrobiologie,  Vol.  39,  No.  4,  p  334- 
148,  October  1971.  6  fig,  34  ref.  (English  summa- 
ry)- 

Jescriptors:  *Scenedesmus,  "Nutrients,  "Absorp- 
ion,  'Mineralogy,  Nitrogen,  Ions,  Cultures, 
•hosphorus,  Chlorella,  Chlorophyta,  Nitrogen 
:ompounds,  Ureas,  Inhibition,  Biomass,  Growth 
ates,  Metals,  Ammonia,  Nutrients,  Bioassay, 
titrates.  Phosphates. 

dentifiers:  Scenedesmus  quadricauda,  Chlorella 
lyrenoidosa,  Chlorella  vulgaris,  Scenedesmus 
ibliquus. 

fhe  course  of  nitrogen  consumption  (milligrams  of 
litrogen  per  liter  dry  weight)  during  the  cultivation 
if  Scenedesmus  quadricauda  strain  Greifswald/15 
n  media  with  graduated  nitrogen  and  phosphorus 
oncentrations  and  its  influence  upon  the  growth 
nd  the  process  of  cell  evolution  were  followed. 
Jrea  and  ammonium  ions  were  used  as  a  source  of 
litrogen.  Within  the  observed  range  of  nitrogen 
oncentrations  (3-2000  milligrams  of  nitrogen  per 
iter)  and  phosphorus  concentrations  (3-1000  milli- 
;rams  of  phosphorus  per  liter)  the  consumption  of 
litrogen  rises  with  increasing  nitrogen  and 
ihosphorus  concentrations.  The  optimum  extent 
if  nitrogen  concentration  in  media  is  100-300  milli- 
rams  of  nitrogen  per  liter  from  the  point  of  view 
if  biomass  production.  The  highest  consumption 
if  phosphorus  is  also  within  the  range  of  these 
litrogen  concentrations.  The  most  intensive  cell 
livision  is  in  the  nitrogen  concentrations  higher 
nan  optimal  ones  for  growth  of  culture.  The 
lighest  production  of  two  celled  coenobia  was  also 
ibserved  at  these  nitrogen  concentrations.  Im- 
nediately  after  the  transfer  of  inoculum  into  the 
mtrient  solution  the  preferred  and  rapid  uptake  of 
mmonium  ions  takes  place.  Their  concentration 
n  media  again  increases  later,  particularly  in  ex- 
leriments  with  the  higher  concentration  of  urea, 
'irst  of  all,  the  inhibition  of  cell  division  (approxi- 
nately  after  the  fifth  day)  and  then  only  the  inhibi- 
ion  of  growth  (approximately  after  the  tenth  day) 
iccur  after  the  exhausting  of  nitrogen  from  media. 
Holoman-Battelle) 
V72-07142 


ON  TRANSPORT  STUDIES  ON 

'HYTOPLANKTON  OF  A  FISH  POND  AT  ILE- 
IFE, 

fe  Univ.  (Nigeria).  Dept.  of  Biological  Sciences. 
ror  primary  bibliographic  entry  see  Field  05B. 

V72-07143 


we  microchamber  cultivation  of  al- 
;ae, 

"eskoslovenska  Akademie   Ved,   Brno.   Lab.  of 

icientific  Film. 

.  Hrib,  and  V.  Brezina. 

Irchiv  Fur  Hydrobiologie,  Vol.  39,  No.  4,  p  349- 

54,  October  197 1. 2  fig,  13  ref. 

Jescriptors:      "Aquatic      algae,      "Chlorophyta, 

Growth  chambers,  "Life  cycles,  Cultures,  Water 

luality,    Scenedesmus,    Laboratory    equipment, 

'holography. 

dentifiers:  "Synchronous  cultures,  Scenedesmus 

oli,     Scenedesmus     quadricauda,     Mougeotia, 

Jlothrix  aequalis,  Stephanopyxis  turris. 

i  cultivation  method  for  algae  by  the  system  of 
licrochamber  cultivation  is  presented.  The 
lethod  enables  continual  cultivation  of  algal  cells 
'ith  the  possibility  of  cinematographic  registra- 
lon,  especially  of  time  lapse  microcinematog- 
aphy.  The  system  of  the  cultivation 
licrochamber  is  divided  into  four  sections:  a  cul- 
vation  section,  a  micromanipulation  section,  a 
ght  section  and  a  cinematographic  section.  The 
lain  part  of  the  system  is  a  cultivation  chamber 
'hich  is  of  flowing  character  with  the  possibility 
f  simple  micromanipulation.  This  system  proved 
)  be  useful  in  studying  the  ontogenetic  cycle  of 
ie  alga  Scenedesmus  quadricauda,  strain  Greif- 
wald/l  5.  (Holoman-Battelle) 
/72-07I44 


OPTICAL  DENSITY  PROFILES  AS  AN  AID  TO 
THE  STUDY  OF  MICROSTRATIFIED 
PHYTOPLANKTON  POPULATIONS  IN  LAKES, 

Minnesota     Univ.,     Minneapolis.     Limnological 

Research  Center. 

A.  L.  Baker,  and  A.  J.  Brook. 

Archiv  Fur  Hydrobiologie,  Vol.  69,  No.  2,  p  214- 

233,  October  1971.  12  fig,  1  tab,  14  ref. 

Descriptors:  "Phytoplankton,  "Lakes,  "Turbidity, 
"Profiles,  Photometer,  Hypolimnion,  Epilimnion, 
Lake  Morphometry,  Distribution  patterns, 
Aquatic  algae,  Limnology,  Chrysophyta, 
Euglenophyta,  Pyrrophyta,  Biomass,  Hydrogen 
ion  concentration,  Minnesota,  Water  temperature, 
Dissolved  oxygen. 

Identifiers:  "Microstratification,  "Optical  density, 
Microammeter,  Oscillatoria  agardhii  var  isothrix, 
Lake  Itasca,  Lake  Elk,  Lake  Mary,  Lake  Jose- 
phine, Lake  Arco,  Lake  Deming,  Lower  La  Salle 
Lake,  Lake  Long,  Lake  Squaw,  Lake  Budd, 
Oscillatoria  redekei,  Lyngbya  limnetica, 
Anabaena  spp.,  Chromatium,  Merismopedia  trol- 
Ieri,  Cryptomonads,  Stichogloea  deoderleinii, 
Aphanizomenon  flos-aquae,  Mallomonas  aca- 
roides,  Oscillatoria  ornata,  Turbidimeter, 
Metalimnion. 

Turbidity  profiles  of  ten  north-central  Minnesota 
lakes  have  been  determined  with  a  Schenk-tur- 
bidimeter.  The  lakes  were  studied  at  relatively 
close  time  intervals  and  each  time  a  turbidity 
profile  was  taken,  temperature  and  dissolved  ox- 
ygen profiles  and  in  many  cases  pH  and  conduc- 
tivity profiles  were  also  determined.  Some  of  these 
data  are  graphed  with  the  optical  density  profiles 
for  each  lake.  Observed  differences  in  turbidity 
were  correlated  with  the  microstratification  of 
specific  populations  of  phytoplankton.  The  tur- 
bidity profiles  demonstrated  the  following:  (1) 
Movement  and  disruption  of  microstrata  during 
vernal  and  autumnal  overturn,  their  reappearance 
under  ice  in  winter  and  especially  in  the  metalim- 
nion in  early  summer;  (2)  Pronounced  micros- 
tratification especially  in  small  lakes  with  relative 
depth  values  greater  than  5.0  meters;  and  (3)  In- 
tegrity and  stability  of  the  microstrata.  There  is  a 
discussion  of  the  turbidity  profiles  as  compared 
with  those  recorded  by  other  investigators  and  the 
causes  of  optical  density  maxima  other  than  by 
phytoplankton.  (Holoman-Battelle) 
W72-07145 


STUDIES  ON  MORPHOLOGY,  NUTRITIONAL 
REQUIREMENTS,  BIOCHEMICAL  ACTIVITY 
AND  ANTIBIOTIC  RESISTANCE  OF 
HETEROTROPHIC  WATER  BACTERIA, 

Nicolas  Copernicus  Univ.  of  Torun  (Poland).  Inst, 
of   Biology;    and    Nicolas   Copernicus    Univ.   of 
Torun  (Poland).  Lab.  of  Microbiology. 
E.  Strzelczyk,  E.  Antczak,  and  H.  Kuchcinska. 
Archiv  Fur  Hydrobiologie,  Vol.  69,  No.  1,  p  95- 
105,  August  1971.  7  tab,  16  ref. 

Descriptors:  "Aquatic  bacteria,  "Nutrient  require- 
ments, "Resistance,  Antibiotics  (Pesticides),  Bac- 
tericides, Water  quality,  Bioindicators,  Aquatic 
plants,  Periphyton,  Benthic  flora,  Mud,  Cultures, 
Isolation,  Water  quality,  Eutrophication. 
Identifiers:  "Biochemical  activity,  "Morphology, 
Bacitracin,  Chloromycetin,  Polymyxin,  Gram- 
negative  rods,  Heterotrophic  bacteria, 
Pleomorphic  bacteria,  Cocci,  Tetracycline, 
Erythromycin,  Penicillin,  Novobiocin,  Strepto- 
mycin, Aureomycin,  Terramycin,  Neomycin, 
Thiamine,  Biotin,  Pyridoxine,  Pantothenic  acid, 
Nicotinic  acid,  Riboflavin,  Vitamin  B12,  Lake 
Jeziorak,  Elodea  canadensis,  Arthrobacter, 
Nocardia,  Corynebacterium,  Poland,  Sample 
preparation. 

Since  very  little  is  known  about  heterotrophic  bac- 
teria inhabiting  water,  these  bacteria  were  isolated 
from  water,  mud,  and  submerged  plant  (Canadian 
pondweed)  samples  taken  aseptically  from  the 
eutrophic  Lake  Jeziorak  (Poland).  In  order  to 
determine  whether  or  not  different  ecological 
zones  or  the  lake  are  inhabited  by  specific  bac- 
teria, different  tests  were  employed   to  charac- 


terize the  isolates.  Characterization  was  based  on 
morphological  characteristics,  nutritional  require- 
ments, biochemical  activity,  and  antibiotic  re- 
sistance. Morphological  studies  showed  that  dif- 
ferent organisms  occur  in  different  habitats:  (1) 
Water-60  percent  Gram  negative  rods,  20  percent 
pleomorphic  types;  (2)  Mud-60  percent  branching 
forms,  20  percent  cocci;  (3)  Plants— 93  percent 
epiphytic  Gram  negative  rods.  Tabular  data  in- 
dicate distinct  differences  as  well  in  nutritional 
requirements,  biochemical  activity,  and  antibiotic 
resistance  depending  on  the  sampling  location. 
(Holoman-Battelle) 
W72-07146 


REGULATION  OF  CONTINUOUS  CULTIVA- 
TION OF  CANDIDA  TROPICALIS  BY  ALTERA- 
TION OF  PH  OF  MEDIUM, 

Institut  Fiziki,  Krasnoyarsk  (USSR). 

N.  S.  Pechurkin,  I.  N.  Pozmogova,  and  I.  A. 

Terskov. 

Prikladnaya  Biokhimiya  i  Mikrobiologiya,  Vol  5, 

No  2,  p  123-127,  March-April  1969.  2  fig,  4  ref. 

Descriptors:  "Fungi,  "Yeasts,  "Hydrogen  ion  con- 
centrations, "Cultures,  Carbon,  Heterogeneity. 
Identifiers:  "Continuous  cultivation,  "pH-stat 
method,  Paraffin,  Hydrocarbons,  Culture  media. 
Rider's  medium,  Densitostat,  Candida  tropicalis, 
Thermal  tolerance. 

Since  there  is  a  direct  correlation  between  growth 
rates  of  microorganisms  and  change  of  pH,  mea- 
surement of  pH  changes  can  be  used  in  monitoring 
and  controlling  rates  of  growth.  A  'pH-stat' 
method,  which  uses  electrodes  to  monitor  pH  and 
provide  feedback  for  modifying  the  pH  of  the 
system,  was  developed  and  tested  with  the  ther- 
motolerant  yeast  Candida  tropicalis  T-20.  Cultur- 
ing  was  carried  out  in  Rider's  medium  (basal  salt 
medium)  with  one  percent  liquid  paraffin  (COST 
1747-64)  at  36  C  in  a  40  cultivator.  The  work  was 
carried  out  on  a  Biostend-1  apparatus.  This  pH- 
static  method  can  be  used  (1 )  for  the  cultivation  of 
Candida  tropicalis  in  media  containing  paraffin  as 
the  sole  carbon  source  and  (2)  in  the  case  of  opti- 
cally inhomogeneous  media,  that  is,  under  condi- 
tions where  the  densitostat  encounters  difficulties. 
(Holoman-Battelle) 
W72-07160 


EFFECT    OF    MICROORGANISMS    ON    THE 
PROPERTIES  OF  OIL  FUELS, 

Moscow  State  Univ.  (USSR). 

S.  E.  Krein,  K.  I.  Bessmertnyi,  I  T.  Nette,  and  N. 

N.  Grechushkina. 

Prikladnaya  Biokhimiya  i  Mikrobiologiya,  Vol  5, 

No  2,  p  186-189,  March-April  1969.  3  tab,  10  ref. 

Descriptors:  "Oil,  "Bacteria,  Fuels,  Acidity, 
Resins,  Thermal  properties,  Viscosity,  Hydrogen 
ion  concentration,  Biomass,  Cultures,  Aromatic 
compounds,  Biodegradation,  Aging  (Biological). 
Identifiers:  Oil  characterization,  Diesel  fuel, 
Iodine,  Thermal  stability,  Vaporization, 
Kerosene,  Mycobacterium  lacticolum,  Pseu- 
domonas  pyocyaneus,  Hydrocarbons. 

The  effects  of  Mycobacterium  lacticolum  and 
Pseudomonas  pyocyaneus  on  the  performance  and 
physiochemical  properties  of  kerosene  and  diesel 
fuels  were  studied.  Both  bacteria  grew  on  these 
fuels,  with  the  former  growing  better  on  kerosene 
and  the  latter  growing  better  on  diesel  fuels.  The 
bacteria  tended  to  increase  the  acidity  and  resin 
content  of  the  fuels.  There  was  also  an  increase  in 
refractive  index  and  some  decrease  in  thermal  sta- 
bility. In  all  cases  the  Pseudomonas  caused  a 
greater  change  in  thermal  stability.  Growth  of  the 
bacteria  increased  vaporization  of  the  fuels  and 
considerably  increased  the  iodine  number  of  sul- 
furous  diesel  fuel.  With  all  other  fuels  the  change 
in  iodine  number  was  relatively  small.  It  was  con- 
cluded that  the  action  of  the  bacteria  caused  a 
marked  deterioration  in  performance  and 
physiochemical  properties  of  the  fuels.  (Mortland- 
Battelle) 
W72-07162 
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Field  05  — WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5C— Effects  of  Pollution 


EXAMINATION  OF  CLOSTRIDIUM  BOTU- 
LINUM IN  SAMPLES  TAKEN  FROM  LAKE 
TOWADA, 

Hirosaki  Univ.  (Japan).  Faculty  of  Medicine. 
Koichi  Yamamoto,  Heiji  Kudo,  Hiroshi  Asano, 
Yuya  Seito,  and  Shodo  Nabeya. 
Hirosaki  Med  J.  22  (1):  92-96.  Illus.  Maps.  1970. 
Japanese  summary. 

Identifiers:  Botulism,  Clostridium-Botulinum,  Ex- 
amination, Human,  Japan,  Lake,  Samples, 
Towada,  Trout. 

In  June  1967  3  cases  of  botulism  (1  fatal)  occurred 
in  a  family  that  had  eaten  lake  trout.  Soil  and  sand 
samples  were  taken  100  m  from  the  shore  of  Lake 
Towada,  the  fish  source,  and  from  along  the 
Oirase  River  where  the  fish  had  been  washed.  In 
addition,  110  lake  trout  were  examined.  Results 
showed  that  C.  botulinum  types  E  and  F  was 
present  in  Lake  Towada,  and  that  botulism  organ- 
isms are  widespread  in  Aomori  prefecture.  Strains 
of  type  E  (27)  and  type  F  (1)  were  isolated  from 
172  lake  samples;  2  type  E  strains  were  isolated 
from  72  river  samples;  and  type  E  strains  (3)  and 
type  F  (2)  were  found  in  the  fish  specimens.  The 
isolation  of  type  F  was  the  first  in  Japan. -Copy- 
right 1971 ,  Biological  Abstracts,  Inc. 
W72-07163 


PHOSPHORUS  UPTAKE  BY  PLANKTONIC 
ALGAE  IN  THE  DARK  AND  UNDER  FAINT 
LIGHT, 

Institute    of    Biology    of    the    Southern    Seas, 

Sevastopol  (USSR). 

D.  K.  Krupatkina. 

Okeanologiya,  Vol  11,  No  2,  p  221-226,  1971.  3 

tab,  18ref. 

Descriptors:  *Algae,  *Phytoplankton,  'Absorp- 
tion, *Aquatic  algae,  'Light  intensity, 
♦Phosphorus,  Plankton,  Chlorophyta,  Pyrrophyta, 
Dinoflagellates,  Primary  productivity,  Mineralo- 
gy, Light,  Cultures,  Bioassay. 
Identifiers:  Phaeodactylum  tricornutum,  Gonyau- 
lax  polyedra,  Platymonas  viridis,  Chaetoceros  cur- 
visetus,  Skeletonema  costatum,  Glenodinium 
foliacum,  Gyrodinium  fisum. 

The  uptake  of  mineral  phosphorus  and  organic 
phosphorus  in  the  dark  and  under  faint  light  by 
planktonic  algae  not  deficient  in  phosphorus  has 
been  investigated.  Six  species  of  planktonic  algae 
(green,  diatom,  dinoflagellate)  were  studied. 
Mineral  phosphorus  was  taken  up  in  the  dark  by 
cells  not  deficient  in  phosphorus  in  most  species 
(except  Phaeodactylum  tricornutum  and  Gonyau- 
lax  polyedra).  The  phosphorus  content  increased 
1.5-  to  2.5-fold  when  the  cells  (percent  of  dry 
weight)  were  kept  in  the  dark  for  3  days.  Organic 
phosphorus  was  taken  up  both  in  the  dark  and  in 
the  presence  of  light.  Some  species  (Platymonas 
viridis  and  Chaetoceros  curvisetus)  take  up 
mineral  phosphorus  and  organic  phosphorus 
simultaneously  both  in  the  dark  and  in  the 
presence  of  faint  light,  while  others  (Phaeodac- 
tylum tricornutum  and  Gonyaulax  polyedra)  take 
up  only  organic  phosphorus.  The  sources  of  or- 
ganic phosphorus  in  the  medium  are  the  intravital 
excretions  of  cells  and  decomposition  products  of 
dead  algae.  Organic  phosphorus  in  the  medium 
constitutes  2  percent  of  the  dissolved  and  total  P. 
All  supporting  data  are  tabulated.  (Holoman-Bat- 
telle) 
W72-07166 


DISTRIBUTION  OF  TAXOCENOSES  OF 
FORAMINIFERA  ON  THE  CONTINENTAL 
TERRACE  OF  SOUTH  AMERICA  IN  THE 
PACIFIC, 

Akademiya  Nauk  SSSR,  Moscow.  Institut  Oke- 

anologii. 

T.  A.Khusid. 

Okeanologiya,  Vol  1 1 ,  No  2,  p  218-220,  1971.  1  fig, 

1 1  ref . 

Descriptors:  'Distribution  patterns,  'Protozoa, 
Pacific  Ocean,  Continental  shelf,  Bioindicators, 
Sediments,  Calcium  carbonate,  Benthic  fauna, 
Plankton,  Oxygen,  Water  temperature,  Littoral. 


Identifiers:  'Taxocenoses,  'Foraminifera, 
Biocenoses,  Bathyal  zone.  Agglutinating 
foraminifera,  Brizalina,  Epistominella,  Buliminide 
taxocenosis,  Uvigerina,  Astrorhizide-am- 

modiscide  taxocenosis,  Smyrnella,  Hyperammina, 
Rhizammina,  Vertical  distribution. 

Thirty  grab  samples  were  collected  from  five 
parallel  profiles  (5,  8,  12,  21  and  23  degrees  South) 
during  1968  from  the  continental  terrace  off  South 
America  to  study  the  horizontal  and  vertical  dis- 
tributions of  benthic  foraminiferans  in  the  bottom 
deposits  of  the  Pacific.  Analysis  of  the  samples 
showed  a  sharp  decrease  in  the  number  of 
foraminiferal  species  and  an  increase  in  the  role  of 
agglutinating  forms  on  the  continental  terrace  of 
South  America  in  the  Pacific,  especially  in  the 
sublittoral  zone  and  to  a  lesser  extent  in  the 
bathyal  zone.  This  is  caused  by  upwelling  of  cold 
water.  Two  taxocenoses,  buliminide  and  astrorhi- 
zide-ammodiscide  are  distinguished.  In  other  trop- 
ical regions  of  the  Pacific  with  normal  oceanic 
conditions,  they  are  found  at  greater  depths. 
(Holoman-Battelle) 
W72-07I67 


DISTRIBUTION   OF   FORAMINIFERA   ALONG 
THE  PACIFIC  COAST  OF  SOUTH  AMERICA, 

Akademiya  Nauk  SSSR,  Moscow.  Institut  Oke- 

anologii. 

Kh.  M.Saidova. 

Okeanologiya,  Vol  1 1,  No  2,  p  210-217,  1971.  3  fig. 

Descriptors:  'Protozoa,  'Distribution  patterns, 
•Benthic  fauna,  'Plankton,  'Sediments,  Biomass, 
Pacific  Ocean,  Bioindicators.  Zooplankton,  Sedi- 
mentation, Sea  water,  Dissolved  oxygen,  Con- 
tinental shelf.  Productivity,  Calcium  carbonate. 
Shallow  water,  Deep  water.  Water  quality. 
Identifiers:  'Foraminifera,  Biocenosis,  Planktonic 
foraminifera,  Benthic  foraminifera.  Agglutinating 
foraminifera.  Secreting  foraminifera,  South  Amer- 
ica, Nonionella,  Brizalina,  Reophax,  Smirnella, 
Uvigerina,  Atacama  Trench,  Astrorhizida,  Am- 
modiscida,  Vertical  distribution,  Globorotalia, 
Globigerinella,  Globigerina. 

A  study  of  the  distribution  of  benthic  and  plank- 
tonic foraminiferans  in  the  regions  of  the  Pacific 
adjacent  to  South  America  from  the  equator  to  30 
degrees  South  showed  that  the  total  number  of 
benthic  foraminiferans  decreases  with  depth  (but 
unevenly)  on  the  continental  slope  of  South  Amer- 
ica between  0  and  23  degrees  South.  Three  peaks 
of  the  benthic  foraminiferal  biomass  can  be  distin- 
guished: (1)  on  the  upper  part  of  the  continental 
shelf,  (2)  on  the  continental  slope,  and  (3)  on  the 
slope  of  the  Atacama  Trench.  Zones  of  low 
biomass  occur  between  them.  The  upper  peak  is 
confined  to  depths  of  150  to  250  m  and  it  reflects 
the  low  amount  of  oxygen  in  the  water.  The  shal- 
low-water foraminiferans  living  under  good  aera- 
tion conditions  require  a  relatively  high  oxygen 
content  in  the  water.  The  agglutinating  species  are 
absent  when  the  oxygen  content  is  0.3  ml/liter  or 
less  and  the  organic  matter  content  in  sediments  is 
high  while  the  secreting  species  are  reduced  to 
one-tenth  their  normal  population.  The  distribu- 
tion of  planktonic  foraminiferans  is  related  to  the 
system  of  surface  currents.  The  number  of  plank- 
tonic foraminiferans  decreases  downward.  Down 
to  depths  of  500  m  the  species  composition  is 
similar  to  that  in  the  surface  waters,  an  indication 
that  the  dead  shells  sink  to  the  bottom  very 
rapidly.  The  number  of  shells  in  water  below  the 
productive  layer  varies  both  with  the  number  in 
this  layer  and  with  the  aggressiveness  of  the  water 
below  toward  CaC03.  (Holoman-Battelle) 
W72-07168 


EFFECT  OF  ADVECTION  AND  BIOCHEMICAL 
PROCESSES  ON  THE  VERTICAL  DISTRIBU- 
TION OF  PHOSPHORUS  IN  THE  TROPICAL 
OCEAN, 

Akademiya  Nauk  SSSR,  Moscow.  Institut  Oke- 

anologii. 

For  primary  bibliographic  entry  see  Field  05B . 

W72-07169 


RESPIRATION  RATE  OF  AQUATIC 
MICROFLORA  IN  GLASS  CONTAINERS  WITH 
DIFFERENT  VOLUMES, 

Akademiya  Nauk  SSSR,  Moscow.  Institut  Biologi 

Vnutrennykh  Vod. 

V.  I.  Romanenko. 

Mikrobiologiya,     Vol     38,     No    6,     p     947-949 

November-December  1969.  1  fig,  1  tab,  7  ref. 

Descriptors:  'Respiration,  'Biodegradalion 
'Biochemical  oxygen  demand,  'Volume,  'Bioas- 
say, 'Cultures,  Aquatic  microbiology,  Organic 
matter,  Interfaces,  Laboratory  equipment 
Aquatic  populations,  Incubation,  Seasonal 
Statistical  methods.  Water  quality. 
Identifiers:  'Saprophytic  bacteria,  Data  in- 
terpretation. Laboratory  techniques,  Winklei 
method,  Water-glass  interface. 

Bottle  tests  for  BOD  were  conducted  in  bottles  ol 
60  ml  and  20,000  ml  to  determine  whether  labora- 
tory tests  are  representative  of  natural  conditions 
It  has  been  shown  in  the  past  that  the  contacl 
between  glass  surfaces  and  water  samples  tends  tc 
transform  the  organic  matter  and  increase  the 
biological  activity.  Because  of  the  large  difference 
in  glass-water  contact  in  the  two  size  bottles  (ratic 
of  330:1).  the  effect  of  the  glass-water  interface 
would  be  easily  detected.  Water  samples  were  col- 
lected from  Rybinskii  Reservoir  and  incubated  in 
the  dark  for  one  day.  Thirty  replicate  tests  were 
conducted.  The  results,  which  were  statistically 
analyzed,  showed  that  there  is  no  difference  in  ox- 
ygen consumption  in  containers  of  different 
volumes  for  one  day  incubation  periods.  It  is 
therefore  concluded  that  the  rate  of  microbiologi- 
cal processes  in  these  tests  corresponds  to  thai 
under  natural  conditions.  It  was  further  found  in 
prolonged  tests  with  water  taken  under  winter  ice 
that  oxygen  consumption  in  bottles  decreased  at 
the  same  rate  as  in  the  reservoir  itself.  (Snyder- 
Battelle) 
W72-07170 


MICROBIOLOGICAL  PROCESSES  IN  LAKE 
MEKHTEB, 

Dagestanskii  Nauchno-Issledovatelskii  Institut 
Selskogo  Khozyaistva.  Makhachkala  (USSR). 
Dagestan  Scientific-Research  Institute  of  Agricul- 
ture, Makhachkala. 
L.  A.  Aliverdieva-Gamidova. 
Mikrobiologiya,  Vol  38,  No  6,  p  943-946, 
November-December  1969.  2  tab,  8  ref. 

Descriptors:  'Aquatic  bacteria,  'Aquatic  plants, 
•Aquatic  fungi,  Hydrogen  sulfide,  Clostridium, 
Temperature,  Bulrushes,  Microbiology,  Aerobic 
bacteria,  Azotobacter,  Water  analysis.  Mud,  Ac- 
tinomycetes,  Fungi,  Oxidation,  Decomposing  or- 
ganic matter.  Odor,  Degradation  (Decomposition). 
Identifiers:  'Lake  Mekhteb.  Sulak  River. 
Dagestan  ASSR,  Clostridium  pastenanum. 
Mycobacteria,  Hydrocarbons,  Hydrogen-oxidiz- 
ing bacteria,  Hydrocarbon-oxidizing  bacteria.  Cel- 
lulose-decomposing bacteria,  Methane-forming 
bacteria,  Sulfate-reducing  bacteria.  Saprophytic 
bacteria. 

Microbiological  processes  in  a  river-bottom  lake 
(Lake  Mekhteb)  have  been  studied.  Lake  Mekh- 
teb, located  in  the  valley  of  Sulak  River  in  the 
Dagestan  ASSR.  covers  an  area  of  25  square 
kilometers  and  has  black  lake-bottom  mud  which 
gives  off  an  odor  of  hydrogen  sulfide.  Water  and 
mud  samples  from  this  lake  were  analyzed  each 
month  between  January  1961  and  December  1962 
and  the  results  tabulated.  It  was  found  that  the 
aquatic  flora  have  a  strong  influence  on  all 
microbiological  processes  and  that  these  processes 
are  most  vigorous  in  summer  when  the  bacteria 
reproduce  vigorously,  ceasing  in  winter  when  the 
temperature  drops  and  the  plants  die.  The  total 
amount  of  bacteria  reached  3-5  million  per  ml  of 
water,  while  the  saprophyte  count  reached  tens  of 
thousands  per  ml.  The  physiological  groups  of  bac- 
teria found  included  Azotobacter,  Clostridium 
pasteurianum,  and  hydrogen-oxidizing,  hsdrocar- 
bon-oxidizing.  aerobic  cellulose-decomposing, 
sulfate-reducing,  and  methane-forming  bacteria. 
(Holoman-Battelle) 
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W72-07171 


MOLLUSCICIDAL  ACTIVITY  OF  AFLATOXIN, 

Sao  Paulo  Univ.  (Brazil).  Faculdade  de  Medicina; 

and     Sao     Paulo    Univ.     (Brazil).     Instituto    de 

Medicine  Tropical. 

A.  Purchio,  and  R.  Campos. 

Revista  do  Instituto  de  Medicina  Tropical  desano 

Paulo,  Vol.   12,  No.  4,  p  236-238,  July-August, 

1970.1  tab,6ref. 

Descriptors:  'Toxins,  'Toxicity,  'Molluscicides, 
Nuts,  Mortality,  Pesticides,  Poisonous  plants, 
Water  pollution,  Water  pollution  effects, 
Phytotoxicity,  Bioassay,  Lethal  limit,  Snails, 
Piscicides,  Food  processing  industry. 
Identifiers:  'Aflatoxin,  'Schistosomiasis,  'Asper- 
gillus sp.,  Biomphalaria  sp. 

The  molluscicidal  activity  of  culture  medium  ex- 
tracts of  Aspergillus  parasiticus,  the  producer  of 
aflatoxin  B-l ,  were  studied.  This  substance  caused 
the  death  of  all  snails  (Biomphalaria  tenagophila) 
when  used  at  the  concentration  of  0.5  mg/1  in 
static  bioassay.  Ten  mg/1  were  required  to  kill  the 
fish,  Lebistes  spp.  Aflatoxin  is  sometimes  a  con- 
taminant of  ground  nut  meals  and  other  food- 
stuffs. Such  contaminated  material  might  have 
value  in  control  of  molluscan  vectors  of 
schistosomiasis.  Field  trials  are  suggested. 
(LeGore-Washington) 
W72-07218 


COPPER  IN  LYMNAEA  STAGNALIS  L.--II.  EF- 
FECT ON  THE  KIDNEY  AND  BODY  FLUIDS, 

Vrije    Universiteit,    Amsterdam    (Netherlands). 

Dept.  of  Biology. 

N.  Spronk,  F.  G.  Brinkman,  R.  J.  Van  Hoek,  and 

D.L.  Knock. 

Comparative  Biochemistry  and  Physiology,  Vol. 

38A,  p  309-316.  2  fig,  4  tab,  15  ref. 

Descriptors:  'Copper,  'Snails,  'Water  pollution 
effects,  'Animal  physiology,  Metals,  Bromine, 
Absorption,  Gastropods,  Invertebrates, 

Physiological    ecology,    Environmental    effects, 
Neutron  activation  analysis,  Toxicity. 
Identifiers:  'Lymnaea  spp. 

Snails  (Lymnaea  stagnalis)  were  exposed  to 
0.00005  M  CuS04  solutions.  This  caused  losses  of 
about  30%  Na  and  CI  in  their  kidneys,  with  a  paral- 
lel increase  in  copper  content  of  about  40%.  The 
concentration  of  bromine  also  increased.  The  kid- 
ney tissue  was  analyzed  using  neutron  activation 
techniques.  Increased  water  content  of  the  kid- 
neys after  the  CuS04  treatment  is  explained  by  in- 
creased water  influx  from  body  fluids  and  less  ef- 
fective Na  exchange.  (LeGore-Washington) 
W72-07219 


ADAPTATION  OF  THE  POLYCHAETE  NEREIS 
DIVERSICOLOR  TO  ESTUARINE  SEDIMENTS 
CONTAINING    HIGH    CONCENTRATIONS   OF 
HEAVY    METALS.    I.    GENERAL    OBSERVA- 
TIONS AND  ADAPTATION  TO  COPPER, 
Marine  Biological  Association  of  the  United  King- 
dom, Plymouth  (England).  Lab. 
G.  W.  Bryan,  and  L.  G.  Hummerstone. 
Journal  of  the  Marine  Biological  Association  of 
the  United  Kingdom,  Vol.  51,  p  845-863.  3  fig,  6 
tab,  20  ref. 

Descriptors:      'Absorption,      'Copper,      'Zinc, 

•Water  pollution  effects,  'Annelids,  Metals,  Mine 

wastes,  Worms,  Path  of  pollutants,  Resistance, 

Toxicity. 

Identifiers:  Concentration  coefficients, 

Polychaetes,  Nereis  sp. 

The  concentration  of  copper  in  Nereis  diversicolor 
is  roughly  related  to  the  total  concentration  in  the 
sediment,  and  particularly  high  concentrations  are 
found  where  mining  pollution  occurs.  In  contrast, 
the  concentration  of  zinc  in  Nereis  remains  re- 
markably constant  despite  wide  variations  in  the 
environment  and  appears  to  be  accurately  regu- 


lated. In  worms  from  different  estuaries,  concen- 
trations of  copper  have  been  related  to  those  of  the 
sediments,  sediment  extracts  and  interstitial  water 
at  different  stations;  and  the  influence  of  salinity 
and  size  of  animal  has  also  been  considered.  The 
relative  importance  of  the  absorption  of  copper  via 
the  gut  or  across  the  body  surface  is  still  uncertain, 
but  uptake  over  the  body  surface  appears  to  be  im- 
portant. In  high-copper  animals  from  polluted 
areas  much  of  the  metal  is  deposited  in  the 
epidermis  of  the  body  wall  and  in  parts  of  the 
nephridia.  High-copper  animals  survive  in  polluted 
areas  because  they  have  apparently  developed  a 
tolerance  to  the  toxic  effects  of  copper,  which  is 
neither  readily  lost,  nor  readily  gained  by  non- 
tolerant  animals.  The  situation  may  be  similar  to 
that  found  on  old  mine  dumps  where  populations 
of  metal-tolerant  land  plants  have  evolved. 
(LeGore-Washington) 
W72-07220 


STUDY  ON  THE  TOXICITY  OF  AGRICUL- 
TURAL CONTROL  CHEMICALS  IN  RELATION 
TO  FRESHWATER  FISHERIES  MANAGEMENT 
NO.  6.  CHRONIC  TOXICITY  OF  DIELDRIN, 
LINDANE  AND  DIPETEREX  TO  CHERRY  SAL- 
MON FINGERLINGS, 
S.  Kimura,  M.  Yokote,  and  Y.  Matida. 
Bulletin  of  Freshwater  Fisheries  Research 
Laboratory  (Japan),  Vol.  21,  No.  1,  p  107-116.  5 
fig,  2  tab,  9  ref. 

Descriptors:  'Pesticide  toxicity,  'Dieldrin, 
'Lethal  limit,  'Salmon,  'Water  pollution  effects, 
Chlorinated  hydrocarbon  pesticides,  Environmen- 
tal sanitation,  Bioassay,  Toxicity,  Pesticides,  Tox- 
ins. 

Identifiers:  'Lindane,  'Dipterex,  'Chronic  toxici- 
ty, Cherry  salmon,  Japan. 

Chronic  toxicity  of  sublethal  concentrations  of 
dieldrin,  lindane  and  dipterex  to  cherry  salmon  fin- 
gerlings  was  studied  by  long  term  continuous  flow 
bioassay.  Observations  on  mortality,  growth,  con- 
dition factors,  appetite,  food  conversion,  and 
pathological  symptoms  were  made.  The  fish  ap- 
parently acquired  a  degree  of  tolerance  to  the 
chemicals  at  certain  concentrations.  The  acclima- 
tion and  other  results  indicated  that  long  term  ex- 
periments are  necessary  before  the  establishment 
of  adequate  biological  safety  concentrations  is 
possible.  (LeGore-Washington) 
W72-07221 


2,  5-DI-  (BENZOXAZOLE-2-YL)THIOPHENE, 
AN  OPTICAL  BRIGHTENER  CONTAMINAT- 
ING SLUDGE  AND  FISH, 

Lantbrukhogskolan,  Uppsala  (Sweden).  Dept.  of 

Chemistry. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-07222 


INVESTIGATIONS  CONCERNING  PROBABLE 
IMPACT  OF  NITRILOTRIACETIC  ACID  ON 
GROUND  WATER, 

Robert   S.    Kerr   Water   Research   Center,   Ada, 

Okla. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-07223 


THE  EFFECTS  OF  HEATED  WASTE  WATERS 
ON  SOME  MICROORGANISMS, 

Virginia     Polytechnic     Inst,     and     State     Univ., 
Blacksburg.  Water  Resources  Research  Center. 
J.  Cairns,  and  G.  R.  Lanza. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-208  414,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Water  Resources  Research 
Center  Bulletin  48,  February  1972.  101  p,  18  fig,  19 
tab,  48  ref.  OWRR  B-017-VA(6). 

Descriptors:  'Thermal  pollution,  'Water  pollution 
effects,  'Aquatic  microorganisms,  'Investiga- 
tions, 'Analytical  techniques,  Data  collections, 
Algae,  Protoza,  Fungi,  Equipment,  Instrumenta- 


tion, Fluorescence,  Water  temperatures,  Thermal 

stress. 

Identifiers:  Research,  Chytridiaceous  fungi,  Heat 

shock. 

The  effects  of  heated  waste  water  on  aquatic 
microorganisms  were  studied.  Numerous  catego- 
ries of  temperature  shock  were  investigated  with 
emphasis  on  (1)  general  simulation  of  the  passage 
of  water  through  a  condensing  system  of  a  steam 
electric  power  plant  to  determine  the  effects  of 
this  exposure  and  (2)  the  effects  of  such  entrain- 
ment  upon  the  microbial  system  below  the 
discharge  point.  Three  general  groups  of  organ- 
isms were  examined:  protozoans,  algae,  and 
chytridiaceous  fungi.  New  equipment  developed 
specifically  to  aid  in  these  studies  (a  simple  ap- 
paratus for  delivering  heat  shock  to  microorgan- 
isms) and  a  new  fluorescent  survey  technique  to 
characterize  stress  induced  cellular  alterations  are 
described  in  detail.  Results  of  the  study  are  sum- 
marized in  tables  and  graphs.  (Woodard-USGS) 
W72-07225 


LIMNOLOGICAL  CYCLES  IN  A  PHOSPHATIC 
LIMESTONE  MINE  LAKE, 

Florida  Presbyterian  Coll.,  St.  Petersburg.  Dept.  of 
Mathematics  and  Natural  Science. 
George  K.  Reid,  and  S.  Dexter  Squibb. 
Quart  J  Fla  Acad  Sci.  34(1):  17-47.  1971.  Illus. 
Identifiers:   Chaoborus,  Chlorophyll,   Cladocera, 
Copepoda,  Cycles,  Lake,  Limestone,  Limnologi- 
cal,  Mine,  Phosphatic,  Phyto,  Plankton,  Rotifers, 
Tendipes. 

Results  of  monthly  limnological  investigations 
during  1961-62  of  a  phosphate  limestone  mine  lake 
are  described.  The  lake  is  warm  monomictic,  and 
considerable  amplitude  of  variation  in  water 
chemistry  exists  throughout  the  water  seasonally 
and  vertically  in  summer.  During  warm  months  a 
thermocline  exists  together  with  relatively  strong 
chemoclines  of  02,  C02,  alkalinity,  conductivity 
and  other  components  of  the  water.  Winter 
phytoplankton  populations  are  sparse  but  increase 
in  density  in  spring.  Zooplankton,  mostly  rotifers 
and  copepod  larvae,  is  likewise  meager  in  winter 
but  increases  in  summer.  The  absence  of 
Cladocera  and  adult  Copepoda  during  the  day  in 
the  water  is  an  interesting  feature  of  the  lake. 
Zoobenthic  forms  consist  mainly  of  the  dipterans 
Chaoborus  sp.  and  Tendipes  sp.  together  with 
calanoid  and  cyclopoid  copepods.  Chlorophyll  a 
varies  seasonally  and  in  vertical  aspect. -Copy- 
right 1972,  Biological  Abstracts,  Inc. 
W72-07253 


A  STUDY  ON  THE  BALANCE  OF  CHLORINE 

OVER     THE     DRAINAGE     AREA     OF     LAKE 

ONUMA  IN  OSHIMA  PENINSULA,  HOKKAIDO 

(IN  JAPANESE), 

Research    Inst,    for    Natural    Resources,    Tokyo 

(Japan). 

For  primary  bibliographic  entry  see  Field  02H. 

W72-07255 


GENERAL  HYDROBIOLOGY  WITH  PARTICU- 
LAR APPLICATION  TO  SCHISTOSOMA  VEC- 
TORS. HYPEREUTROPHY,  A  MODERN 
PROBLEM  OF  BODIES  OF  WATER, 

Instituto  Oswaldo  Cruz,  Rio  de  Janeiro  (Brazil). 
P.  H.  Lejeune  DeOliveira,  and  Luiza  Krau. 
Mem  Inst  Oswaldo  Cruz.  68  (1):  89-1 18.  1970.  En- 
glish summary. 

Identifiers:  Algae,  Blue-green,  Eutrophication, 
Eutrophy,  Human,  Hydrobiology,  Mollusks, 
Planorbidae,  Schistosoma,  Vectors. 

The  influence  of  man  on  the  eutrophication  of 
Lago  de  Brasilia,  a  lake  in  Brasilia,  is  presented. 
Mineral  nutrients  have  increased  and  stimulated 
the  growth  and  blooms  of  blue-green  algae.  The 
threat  of  growing  populations  of  Planorbidae  mol- 
lusks as  vectors  of  schistosomiasis  is  another 
aspect  in  the  increased  eutrophication  index  of  the 
lake— Copyright  1972,  Biological  Abstracts,  Inc. 
W72-07256 
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BACTERIAL  FLORA  OF  PHYTO-  AND  ZOO- 
-PLANKTON  IN  THE  INSHORE  WATER  OF 
JAPAN, 

Chiba  Univ.  (Japan).  Inst,  of  Food  Microbiology. 
U.  Simidu,  K.  Ashino,  and  E.  Kaneko. 
Can  J  Microbiol.  17(9):  1157-1160.  1971.  Maps. 
Identifiers:    Aeromonas,    Association,    Bacterial, 
Flora,  Inshore,  Japan,  Marine,  Organism,  Phyto, 
Plankton,  Vibrio. 

Generic  composition  of  aerobic  bacterial  flora  of 
plankton  was  compared  with  that  of  seawater. 
More  than  70%  of  the  heterotrophic  bacteria  from 
most  of  the  plankton  samples  were  Vibrio  and 
Aeromonas,  while  the  percentage  of  occurrence  of 
these  genera  in  the  seawater  flora  was  about  45%. 
The  assumption  that  some  Vibrio  and  Aeromonas 
are  closely  associated  with  marine  organisms  was 
discussed. -Copyright  1972,  Biological  Abstracts, 
Inc. 
W72-07265 


SURVIVAL  AND  HATCHING  OF  WHITE 
SUCKER  EGGS  AT  VARIOUS  DISSOLVED  OX- 
YGEN LEVELS, 

Minnesota  Univ.,  St.  Paul.  Dept.  of  Entomology. 
Donavon  M.  Oseid,  and  Lloyd  L.  Smith,  Jr. 
Progr  Fish  Cult.  33(3):  158-159.1971. 
Identifiers:       Catostomus-Commersonnii,       Dis- 
solved,  Eggs,   Hatching,  Oxygen,   Sucker,   Sur- 
vival. 

In  1966,  white  sucker  eggs  (Catostomus  commer- 
sonnii)  were  subjected  to  dissolved  02  (DO)  levels 
of  3,  5,  and  7  ppm  at  12.3  degrees  C.  Hatch  was 
completed  in  15  days  and  14  days  were  required 
for  95%  hatch  at  all  levels.  Sucker  eggs  in  1967 
were  incubated  at  3  and  6  ppm  DO  and  at  12.9 
degrees  C  and  required  15  and  13  days  respectively 
to  complete  hatch.  Completion  of  95%  hatch  was 
attained  in  13  and  11  days.  Survival  ranged  from 
19.9  to  28.5%  in  1967  with  the  lower  survival  at  the 
higher  02  concentration.  In  1966  survival  ranged 
from  18.3  to  24.2%.  The  mean  length  of  suckers  at 
time  of  hatching  was  0.4  to  0.6  mm  (4.1  to  7.2%) 
smaller  at  low  than  at  high  02  levels. -Copyright 
1972,  Biological  Abstracts,  Inc. 
W72-07275 

5D.  Waste  Treatment  Processes 


COSTS  OF  TREATING  TEXTILE  WASTES  IN 
INDUSTRIAL  AND  MUNICIPAL  TREATMENT 
PLANTS:  SIX  CASE  STUDIES, 

Clemson  Univ.,  S.C.  Water  Resources  Research 
Inst. 

M.  B.  Richardson,  and  J.  M.  Stepp. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-208  021,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  South  Carolina  Water 
Resources  Research  Institute,  Clemson,  Report 
No.  27,  March  1972.  64  p,  13  tab,  47  ref.  OWRR  A- 
017-SC(5). 

Descriptors:  Textiles,  *Waste  water  treatment, 
•Average  costs,  *Cost  comparison,  'Industrial 
wastes,  'Treatment  facilities,  Liquid  wastes,  Mu- 
nicipal wastes,  Costs,  Economics,  Benefits. 
Identifiers:  'Textile  wastes,  Industrial  and  mu- 
nicipal treatment  plants,  Wet-process  textile 
manufacturing  plants. 

Data  on  operations  and  costs  of  manufacturing  as 
well  as  wastewater  treatment  were  obtained  from 
6  textile  mills  which  employed  9,150  workers  and 
treated  approximately  5.9  billion  gallons  of  waste- 
water in  1968,  and  on  the  operations  of  26  mu- 
nicipal sewage  plants  which  in  1967  treated  the 
liquid  wastes  of  98  textile  mills.  Eleven  of  the  mu- 
nicipalities provided  cost  data  that  were  compara- 
ble with  the  data  obtained  from  the  industrial 
firms.  Treatment  costs  per  unit  of  wastewater 
were  quite  high  for  2  firms  which  had  very  small 
volumes  of  wastewater,  but  in  no  case  did  treat- 
ment costs  amount  to  as  much  as  one  percent  of 
total  manufacturing  costs.  Measured  in  1969 
prices,  costs  of  treating  textile  wastes  in  11  mu- 


nicipal facilities  ranged  from  10.05  to  53.54  cents 
per  1,000  gallons.  The  comparable  range  in  the  6 
industrial  facilities  was  from  2.4  cents  to  $12.28. 
However,  the  unit  costs  of  3  of  the  6  industrial 
facilities  were  below  10  cents  per  1,000  gallons, 
and  the  unit  costs  of  another  were  lower  than 
those  of  9  of  the  1 1  municipalities  used  as  the  basis 
for  comparison.  Technical  and  institutional 
problems  associated  with  treatment  of  industrial 
wastes  in  municipal  facilities  are  also  discussed. 
W72-06601 


FACTORS   REGULATING    THE   GROWTH    OF 
ALGAE      IN      CONTINUOUS      CULTURE      IN 
DILUTED     SECONDARY     SEWAGE     TREAT- 
MENT PLANT  EFFLUENT  AND  SUBSEQUENT 
BIODEGRADABILITY, 
Kentucky  Water  Resources  Inst.,  Lexington. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-06612 


SURVEY  OF  ALTERNATE  METHODS  FOR 
COOLING  CONDENSER  DISCHARGE  WATER- 
--OPERATING  CHARACTERISTICS  AND 
DESIGN  CRITERIA. 

Dynatech  Corp.,  Cambridge,  Mass. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-208  035,  $0.95  in  microfiche. 
Environmental  Protection  Agency-Water  Quality 
Office,  Water  Pollution  Control  Research  Series, 
August  1970,  94  p,  30  fig,  15  tab,  139  ref.  EPA  Pro- 
gram 16130  DHS  08/70. 

Descriptors:  'Electric  power  production,  'Ther- 
mal power  plants,  'Nuclear  power  plants.  Heated 
water,  Fuels,  Operating  costs.  Maintenance  cost. 
Heat  exchangers,  'Thermal  pollution,  'Design 
criteria.  Waste  water  treatment. 
Identifiers:  'Boiler  plant.  Steam  turbines.  Steam 
condensers,  Fixed  charge  rate. 

This  report  is  part  of  a  larger  study  to  perform  a 
technical  and  economic  survey  of  alternate 
methods  for  cooling  condenser  discharge  water 
from  thermal  power  plants.  The  criteria  by  which 
the  power  plants  themselves  are  designed  and  op- 
timized are  described.  These  criteria  are  both 
technological  and  economic.  The  general  aspects 
of  power  plant  selection  are  reviewed.  These  in- 
clude questions  such  as  how  the  procedure  of 
procuring  a  new  plant  is  initiated,  how  the  plant 
size  is  determined,  what  factors  influence  the  cho- 
ice of  fuel  and  site  location,  and  how  the  plant 
capacity  factor  and  fixed  charge  rate  are  calcu- 
lated. Design  and  cost  optimization  procedures  are 
reviewed.  This  includes  capital  costs  for  the  tur- 
bine-generator units  and  for  the  boilers.  Operating 
costs  are  computed  based  on  constant  incremental 
running  rates.  An  example  is  carried  to  the  point  of 
a  'present  worth'  evaluation.  The  use  of  feed- 
water  heaters,  and  single-  and  multi-pressure  con- 
densers is  described.  Some  operational  considera- 
tions including  instrumentation  and  control  and 
plant  layout  are  discussed  briefly.  (See  also  W72- 
06617) 
W72-06616 


A  SURVEY  OF  ALTERNATE  METHODS  FOR 
COOLING  CONDENSER  DISCHARGE  WATER- 
--LARGE-SCALE  HEAT  REJECTION  EQUIP- 
MENT. 

Dynatech  Corp.,  Cambridge,  Mass. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-208  036,  $0.95  in  microfiche. 
Environmental  Protection  Agency-Water  Quality 
Office,  Water  Pollution  Control  Research  Series, 
July  1969,  127  p,  31  fig,  8  tab,  86  ref.  FWQA  Pro- 
ject 16130  DHS  07/69,  Contract  14-12-477. 

Descriptors:    'Thermal   power   plants,    'Cooling 
towers,  'Heat  transfer,  'Thermal  pollution,  Waste 
water  treatment.  Heated  water. 
Identifiers:   'Cooling  ponds,    'Evaporation   con- 
densers, 'Heat  rejection  equipment. 


Various  types  of  heat  transfer  equipment  which 
would  be  applicable  to  the  task  of  dissipating  con- 
denser discharge  heat  from  large  power  plants  are 
identified.  Their  performance  is  analyzed,  per- 
formance prediction  methods  are  presented,  and 
the  capital  and  operating  costs  are  given.  The  basic 
thermodynamics  of  the  Rankine  power  cycle  are 
reviewed  in  order  to  provide  some  basis  for  un- 
derstanding the  effect  of  the  heat  rejection  process 
on  the  total  cycle.  Information  including  sizing 
procedures,  capital  and  operating  cost,  duty  main- 
tenance requirements,  and  possible  secondary  pol- 
lution considerations  are  presented  for  candidate 
systems  such  as  once-through  cooling  (to  serve  as 
a  base),  cooling  ponds,  spray  ponds,  wet  cooling 
towers,  dry  cooling  towers,  evaporation  conden- 
sers, and  air-cooled  condensers.  Operational  con- 
siderations are  discussed  including  the  theory  of 
operation  at  the  design  point,  off-design  per- 
formance, running  procedures,  and  any  unusual 
characteristics  affecting  the  interface  between  the 
cooling  system  and  the  power  plant.  The  material 
describing  each  of  the  individual  units  is  integrated 
and  procedures  and  criteria  are  developed  for  the 
selection  of  an  optimum  unit  given  a  particular 
geographic  location,  capacity  requirements,  and 
economic  constraints.  (See  also  W72-06616) 
W72-06617 


EFFLUENT  TREATMENT  PROCESSES, 

Gulf  States  Paper  Corp.,  Tuscaloosa,  Ala.  (As- 
signee). 

Robert  R.  Fuller. 

U.  S.  Patent  No.  3,627,679.  6  p,  2  fig,  7  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office 
Vol.  893.  No  2.  p  689,  December  14,  1971 . 

Descriptors:  'Patents,  'Pulp  wastes.  Waste  treat- 
ment. Sludge,  Liquid  wastes,  'Pulp  and  paper  in- 
dustry, 'Waste  water  treatment,  'Pollution  abate- 
ment, 'Water  pollution  control.  Mechanical  equip- 
ment, Biochemical  oxygen  demand.  Industrial 
wastes. 

Identifiers:  Alum  mud.  Color  precipitation. 
Chemical  treatment. 

The  procedure  involves  admixing  a  predetermined 
quantity  of  color  precipitating  reagent  to  the  waste 
effluent  stream  (from  pulp  and  paper  mills).  This  is 
followed  by  separation  of  the  precipitate  from  the 
decolorized  effluents.  The  precipitated  color 
bodies  and  sludge  is  further  dewatered.  Some  of 
the  dewatered  precipitate  is  calcined  to  an  inor- 
ganic ash,  and  the  ash  is  treated  to  regenerate  the 
precipitating  reagent  for  subsequent  use  on  fresh 
effluent.  (Sinha-OEIS) 
W72-06619 


WASTEWATER  CONCENTRATION  METHOD, 

Sweco,  Inc.,  Los  Angeles,  Calif.  (Assignee). 
Walter  J.  Talley,  Jr.,  and  Howard  W.  Wright,  Jr. 
U.  S.  Patent  No.  3,627,130,  6  p,  9  fig,  2  lab,  4  ref; 
Official  Gazette  of  the  United  States  Patent  Office 
Vol.  893.  No.  2,  p  562,  December  14,  1971. 

Descriptors:  'Patents,  Methodology,  'Screens, 
Sewers.  'Storm  runoff,  Waste  treatment.  'Waste 
water  treatment,  'Water  pollution  control,  'Pollu- 
tion abatement,  Separation  techniques.  Mechani- 
cal equipment. 
Identifiers:  'Screening  apparatus. 

The  screening  apparatus  consists  of  a  cylindrical 
rotary  screen  device  disposed  for  rotation  within  a 
housing.  Means  are  provided  to  direct  an  influent 
toward  the  inner  surface  of  the  screen.  Means  are 
also  provided  for  receiving  the  effluent,  the  con- 
centrate and  the  backsplash.  The  apparatus  is  in- 
tended for  fine-mesh  screening  for  primary  treat- 
ment of  storm  water  overflow  from  combined 
sewer  systems.  (Sinha-OEIS) 
W72-06621 


SEWAGE     TREATMENT     APPARATUS     AND 
METHOD, 

Del-Pak  Media  Corp.  (Assignee). 
John  Hay. 
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U.  S.  Patent  No.  3,496,101 ,  4  p,  7  fig,  4  ref ;  Patent 
Abstracts  Section,  Official  Gazette,  Vol.  871,  No. 
3,p899,  February  17,  1970. 

Descriptors:  "Patents,  'Sewage  treatment, 
•Liquid  wastes,  'Biological  treatment,  'Aeration, 
•Flocculation,  Filters,  'Filtration,  Waste  treat- 
ment, 'Waste  water  treatment,  Water  pollution 
control,  Pollution  abatement,  Mechanical  equip- 
ment, Biochemical  oxygen  demand. 

This  apparatus  is  constructed  as  a  grid-like  array 
of  horizontally  and  vertically  spaced  members 
providing  upwardly  and  downwardly  facing, 
horizontally  disposed,  roughened  surfaces  over 
which  liquid  sewage  will  trickle  slowly.  The 
sewage  is  affected  by  gravity  and  remains  in  con- 
tact with  biological  slimes  and  simultaneously  is 
exposed  to  oxygen  for  a  favorable  time.  The  max- 
imum filter  capacity  and  rate  of  purification  will  be 
attained  when  the  biological  slimes  have  coated 
each  member  completely  and  to  the  maximum 
depth  consistent  with  growth  and  cleavage  charac- 
teristics of  the  slimes.  The  apparatus  can 
withstand  much  higher  BOD  loads  than  other 
devices.  Excessive  growth  of  the  slimes  is  shed  in 
the  form  of  flocculents.  The  flocculents  may  fall 
and  be  transported  by  a  continuous  waste  fluid 
flow  to  the  vertical  passages.  (Sinha-OEIS) 
W72-06623 


SYSTEM  FOR  TREATING  SEWAGE  WATER 
USING  FLOCCULATION, 

Stenberg-Flygt  A.B.,  Solna  (Sweden).  (Assignee). 
Sixten  Englesson,  and  Sven  Gustaf  Yngve  Gamer. 
U.S.  Patent  No.  3,495,71 1 ,  4  p,  2  fig,  6  ref;  Patent 
Abstracts  Section,  Official  Gazette,  Vol.  871,  No. 
3,p807,  February  17,  1970. 

Descriptors:  'Patents,  'Sewage  treatment,  'Floc- 
culation, 'Aeration,  Sedimentation,  'Waste  water 
treatment,  Water  pollution  treatment,  Hydraulic 
equipment,  Pollution  abatement. 

This  system  includes  a  buffer  or  equalizing 
chamber,  a  flocculating  chamber,  a  sedimentation 
chamber  and  a  regenerating  chamber.  All  are  ar- 
ranged in  an  integrated  array  within  a  cylindrical 
casing.  A  third  of  the  sludge  is  removed  each  day 
along  with  a  portion  of  newly  arrived  sludge  and 
usually  introduced  into  a  digester  where  the  aero- 
bic sequence  is  interrupted  and  replaced  by  an 
anaerobic  process.  About  2/3  of  the  BOD  departs 
in  the  form  of  CH2  and  C02.  Albumin  is  decom- 
posed partly  to  ammoniac  or  ammonium  bicar- 
bonate. Phosporous  is  converted  to  HP04  ions. 
(Sinha-OEIS) 
W72-06624 


WASTE  DISPOSAL  SYSTEM, 

Joseph  Almont  Carlani,  Jr. 

U.  S.  Patent  No.  3,497,062,  2  p,  4  fig,  6  ref;  Patent 
Abstracts  Section,  Official  Gazette,  Vol.  871,  No. 
4,  pi  150,  February  24, 1970. 

Descriptors:  'Patents,  'Waste  treatment,  Waste 
water  treatment,  'Water  purification,  'Waste 
disposal,  Sewage  disposal,  'Sewage  treatment. 
Water  pollution  control,  Pollution  abatement,  Air 
pollution,  'Domestic  wastes,  Mechanical  equip- 
ment, Settling  basins. 

This  domestic  waste  disposal  system  provides  for 
soaking,  then  grinding  or  mulching  the  waste  to 
produce  a  slurry  of  pulverant  waste  and  water. 
The  slurry  is  conducted  through  a  conduit  to  a  set- 
tling pond  where  the  water  is  drained  off  and 
pumped  back  to  the  soaking  pits  after  being  pu- 
rified in  a  water  purification  plant.  The  purified 
water  can  then  be  re-used  or  returned  to  its 
original  source.  (Sinha-OEIS) 
W72-06625 


METHOD  OF  AND  APPARATUS  FOR  FILTER- 
ING, 

Hydromation    Engineering   Co.,    Livonia,    Mich. 
(Assignee). 


Gene  Hirs. 

U.  S.  Patent  No.  3,497,063,  5  p,  5  fig,  3  ref;  Patent 
Abstracts  Section,  Official  Gazette,  Vol.  871,  No. 
4,  pi  150,  February  24,  1970. 

Descriptors:  'Patents,  'Filters,  'Filtration,  Waste 
treatment,  'Waste  water  treatment,  Water  pollu- 
tion control.  Pollution  abatement,  Mechanical 
equipment. 

Filtration  is  accomplished  by  passing  con- 
taminated liquid  through  a  filter  medium.  Contami- 
nants are  trapped  in  voids  of  the  filter  while  clean 
liquid  is  withdrawn.  The  filter  chamber  is  provided 
with  a  movable  support  structure  which  is  an 
endless  belt  having  apertures  and  a  run  extending 
through  the  filter  chamber.  (Sinha-OEIS) 
W72-06626 


AEROBIC  WASTE  SYSTEM  WITH  PNEU- 
MATIC EJECTION  AND  CHLORINATION, 

Water  Pollution  Controls,  Inc.  (Assignee). 

Joe  M.  Valdespino. 

U.  S.  Patent  No.  3,497,064,  3  p,  2  fig,  5  ref;  Patent 

Abstracts  Section,  Official  Gazette,  Vol.  871,  No. 

4,  pi  150,  February  24,  1970. 

Descriptors:  'Patents,  'Chlorination,  'Waste 
water  treatment,  'Aeration,  Water  pollution  treat- 
ment, Filtration,  Skimming,  Mechanical  equip- 
ment, Hydraulic  design,  Waste  treatment,  Settling 
basins. 

In  this  waste  treatment  system  air  is  introduced 
through  a  venturi  directly  into  a  solid  waste 
material.  Aeration  occurs  in  a  vacuum  tank. 
Preaeration  occurs  in  combination  with  hydraulic 
comminution.  Waste  material  is  chlorinated  in 
measured  batches  and  forcibly  ejected  by  pneu- 
matic pressure.  A  settling  tank  is  surrounded  by 
the  hydraulic  comminutor  and  has  a  filtering 
screen  to  filter  the  outflow  and  a  skimmer 
operated  by  venturi  vacuum  to  skim  the  settling 
tank.  (Sinha-OEIS) 
W72-06627 


PLANTS  FOR  THE  TREATMENT  OF  SEWAGE, 

Drysdale  and  Co.  Ltd.,  Glasgow  (Scotland).  (As- 
signee). 

Hames  B.  Nicol. 

U.  S.  Patent  No.  3,497,066,  2  p,  6  fig,  3  ref;  Patent 
Abstracts  Section,  Official  Gazette,  Vol.  871,  No. 
4,p  1151,  February  24,  1970. 

Descriptors:  'Patents,  'Sewage  treatment,  'Aera- 
tion, 'Waste  water  treatment,  Water  pollution 
control,  Water  purification,  Separation 
techniques,  Mechanical  equipment.  Weirs. 

The  sewage  treatment  plant  employs  the  contact 
stabilization  process.  It  consists  of  a  sewage- 
receiving  and  aerating  compartment  and  two  treat- 
ment compartments.  Air  is  introduced  at  a  point 
below  the  normal  liquid  level.  Fluid  is  transferred 
by  airlift  from  one  compartment  to  another.  The 
discharge  from  the  treatment  compartments  may 
be  by  way  of  weirs  over  which  the  treated  sewage 
flows  when  the  level  rises  to  the  appropriate 
height.  (Sinha-OEIS) 
W72-06628 


BLENDED  GRANULAR  BEDS  FOR  WATER 
AND  WASTEWATER  FILTERS, 

A.  Adler  Hirsch. 

U.  S.  Patent  No.  3,497,068,  6  p,  9  fig,  1  ref;  Patent 
Abstracts  Section,  Official  Gazette,  Vol.  871 ,  No. 
4,p  1151,  February  24,  1970. 

Descriptors:  'Patents,  'Waste  water  treatment, 
'Filtration,  'Filters,  Sands,  Water  quality  control, 
Water  pollution  treatment,  Water  purification. 
Separation  techniques,  Water  supply. 

A  theoretical  discussion  deals  with  the  effect  of 
wash  water  troughs,  the  fundamental  defects  in 
mixing  media  by  backwash,  and  the  blended  zone 
bed.  Fine  and  coarse  granular  material  is  blended 


before  placement  and  laid  in  shallow  laminae  in 
downflow  filters  so  that  average  grain,  hence  pore 
size,  varies  continuously,  decreasing  with  depth. 
Hydrodynamic  stability  is  established  by  using 
materials  having  equal  degrees  of  expansion  at  the 
upflow  rate  intended.  A  homogeneous  roughing 
layer  of  the  larger  component  may  overlay  the 
graded  blend;  a  final  polishing  layer  consisting  of 
the  finer  component  may  be  on  the  bottom.  For 
particular  needs,  more  than  one  such  blended  zone 
may  be  formed  with  additional  materials.  In  up- 
flow filters  grading  order  is  reversed.  No  inter- 
faces exist  between  zones.  The  approximate 
thicknesses  of  the  zones  are  indicated.  (Sinha- 
OEIS) 
W72-06629 


OIL  RECYCLING, 

Congress,      Washington,      D.C;      and      House, 

Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-06635 


NEW    PLANNING    HORIZONS   FOR   THE   BU- 
REAU OF  RECLAMATION, 

Bureau  of  Reclamation,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  06B. 
W72-06752 


DISPOSAL  OF  WATER  WORKS  WASTES, 

American    Water    Works    Association    Research 

Foundation,  New  York. 

H.  A.  Faber,  and  A.  D.  Nardozzi. 

Paper  presented  at  Iowa  Section  American  Water 

Works  Association,  Des  Moines,  Iowa,  October 

28,  1971.  29  p,  8  tab,  30  ref. 

Descriptors:  'Sludge  treatment,  'Sludge  disposal, 
Dewatering,  Lagoons,  Freezing,  Regulation, 
Waste  disposal,  Iowa,  Sludge,  Lime,  Magnesium 
carbonate,  Waste  treatment,  Drying,  'Wastewater 
treatment. 

Identifiers:  'Research  needs,  Calcination,  Alum 
recovery,  Filter  washwater,  Magnesium  carbonate 
recovery,  Filter  pressing,  Vacuum  filtration, 
Polymer  evaluation,  Polyelectrolytes. 

Treatment  alternatives  to  process  lime-soda  and 
alum  sludge  and  filter  washwater  were  reviewed. 
Waste  discharge  regulations  for  Iowa  and  the  na- 
tion were  compared.  Purification  and  softening 
waste  treatment  processes  discussed  include:  set- 
tling or  lagooning;  drying  beds;  freezing;  lime 
recovery;  alum  recovery;  filter  pressing;  and 
chemical  coagulation.  Developmental  studies  in- 
clude the  evaluation  of  magnesium  carbonate  as  a 
recycled  coagulant  at  purification  plants,  and  the 
effectiveness  of  polyelectrolytes  as  primary 
coagulants,  coagulant  aids,  and  sludge  condition- 
ing agents  to  reduce  waste  volume  and  improve 
sludge  dewaterability.  Research  needs  are 
development  of  uniform  reports  on  sampling,  anal- 
ysis, and  waste  categorization;  investigation  and 
application  of  new  or  modified  physical  and 
chemical  liquid-solids  separation  processes;  and 
more  detailed  investigation  of  by-product 
recovery  technology  in  areas  where  land  disposal 
is  uneconomical.  Demonstration  is  required  on  the 
utility  of  polymers,  filter  washwater  recycling,  and 
solid  waste  recovery  for  reuse  or  marketing.  (Nar- 
dozzi-AWWARF) 
W72-06816 


DISPOSAL  OF  WATER  TREATMENT  PLANT 
WASTES. 

American  Waterworks  Association,  New  York. 

Report  of  the  Water  Quality  Division  Committee 
on  Disposal  of  Water  Treatment  Plant  Wastes, 
1971.31  p,  2  tab,  4  fig,  22  ref. 

Descriptors:  'Sludge  treatment,  Dewatering, 
Byproducts,  Ultimate  disposal,  Waste  disposal, 
Waste  treatment,  Sludge,  Lime,  'Sludge  disposal, 
Waste  water  treatment. 
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Identifiers:  'Waste  volume  minimization,  Alum 
sludge.  Filter  washwater,  Polymers,  Standardized 
methods,  Research  needs. 

Reclamation,  handling,  and  disposal  procedures 
for  common  water  treatment  wastes  are  reviewed. 
Areas  requiring  further  research  are  recom- 
mended. Waste  discharges  to  watercourses  will  be 
limited  by  strict  pollution  control  legislation.  Ap- 
proaches to  disposal  problems  include  incorporat- 
ing waste  disposal  processes  into  new  water  treat- 
ment plant  designs,  minimization  of  waste 
volumes,  water  reuse,  by-product  recovery,  and 
exploration  of  new  ultimate  disposal  methods. 
Thickening,  centrifugation,  vacuum  filtration, 
filter  pressing,  and  lagooning  procedures  dewater 
lime-soda  sludges.  Lime  can  be  recalcined  when 
magnesium  hydroxide  is  separated  from  this 
sludge.  A  flow  diagram  for  magnesium  carbonate 
is  presented.  A  modified  alum  recovery  process,  in 
which  a  filter  press  separates  recovered  alum  solu- 
tion from  insoluble  residue  is  illustrated.  Filter 
backwash  recycling  is  discussed.  Lagoon  size  is 
governed  by  liquid  sludge  volume,  dry  solids 
production  and  sludge  compaction,  local  evapora- 
tion rates,  and  cleaning  frequency.  Future 
research  recommendations  include:  developing 
standard  methods  for  sampling,  analyzing,  and 
categorizing  wastes;  waste  quantity  minimization 
procedures;  chemical  and  water  recovery;  waste 
quantity  and  character  improvement  through 
polymer  utilization;  and  new  disposal  techniques. 
(Nardozzi-AWWARF) 
W72-06817 


POTATO  STARCH  AS  A  SLUDGE  CONDI- 
TIONER, 

Gainesville  Water  and  Sewage  Dept.,  Fla. 
R.  P.  Vogh,  J.  E.  Warrington,  and  A.  P.  Black. 
Journal  American  Water  Works  Association,  Vol 
61 ,  No.  6,  p  276-284,  June  1969.  6  fig,  5  tab. 

Descriptors:  *Flocculation,  Water  softening, 
Florida,  Treatment  facilities,  Sludge,  Compaction, 
•Sludge  treatment,  *Waste  treatment,  Activated 
sludge,  Cost  comparisons,  Laboratory  equipment, 
Laboratory  tests. 

Identifiers:  'Potato  starch,  Torque,  Jar  tests,  Bar- 
rel tests,  Gainsville  (Fla). 

Activated  silica  was  used  as  a  flocculant  aid  to  set- 
tle softening  precipitates  at  a  Florida  water  treat- 
ment plant.  Activated  silica  conpacted  the  sludge 
to  a  resistance  where  torque  complications  made 
reactor  operation  difficult.  Jar  tests  were  run  using 
alum,  ferric  sulfate,  cold  water  starch,  anionic 
polymer,  cationic  polymer,  carboxymethyl  cellu- 
lose, lignosulfonate,  and  magnesium  sulfate.  Cold 
swelling  potato  starch  proved  effective  and 
economical  in  barrel  tests  conducted  on  55  gallon 
water  samples.  Sludge  conditioned  by  potato 
starch  occupied  50%  of  the  settled  volume  of  ac- 
tivated silica  sludge.  A  more  turbid  water  entered 
the  filter  from  the  starch  treatment,  but  did  not 
decrease  filter  runs.  Potato  starch  eliminated 
torque  problems  in  the  plant.  A  1%  feed  solution  is 
used.  A  delivery  system  is  detailed.  Potato  starch 
is  cheaper  than  activated  silica  for  Gainesville.  An 
instrument  is  illustrated  and  method  described  to 
evaluate  potential  torque  considerations.  The  ac- 
tion of  potato  starch  is  described  in  producing  a 
mobile  and  soft  sludge.  (Nardozzi-AWWARF) 
W72-06819 


SELECTION  OF  DISPOSAL  METHODS  FOR 
WATER  TREATMENT  PLANT  WASTES, 

Black  and  Veatch,  Kansas  City,  Mo. 

D.  P.  Proudfit. 

Journal  American  Water  Works  Association,  Vol 

60,  No  6,  p  674-680,  June  1968.  1  tab,  9  ref . 

Descriptors:  'Sludge  treatment,  Lagoons,  'Waste 
disposal,  Settling  basins,  'Treatment  facilities, 
Water  reuse,  Landfills,  Drying,  Sludge,  Lime, 
Calcium  compounds,  'Waste  treatment, 
'Recycling,  'Waste  water  treatment. 


Identifiers:  'Recalcining,  Sand  drying  beds. 
Backwash  water,  Recarbonation,  Colorado 
Springs  (Colo),  St.  Paul  (Minn),  Minneapolis 
(Minn). 

Sludge  treatment  facilities  at  three  water  utilities 
are  described.  In  Colorado  Springs,  Plant  1  treated 
raw  water  of  8  turbidity  units  and  100  ppm  TDS 
with  alum,  soda  ash,  and  chlorine.  A  wastewater 
recovery  basin  was  built  to  retain  sedimentation 
sludge  and  filter  washwater.  Plant  2  treating  a  less 
turbid  water,  constructed  recovery  basins.  Plant  3 
recaptured  supernatant  from  sludge  and  backwash 
water  settling.  Solids  were  processed  on  drying 
beds  for  landfill.  St.  Paul  decided  on  recalcining 
lime  and  recovering  filter  washwater  at  the  soften- 
ing plant.  Mg  (OH)2  was  separated  from  CaC03 
by  carbonation  and  centrifugal  classification. 
Waste  solids  are  put  in  lagoons.  The  C02  from  re- 
calcining is  used  for  chemical  stabilization  of  the 
finished  water  and  sludge  recarbonation.  Wash- 
water  is  recycled  to  the  sedimentation  basins.  Ex- 
pected yearly  results  were:  9800  tons  92%  CaO; 
330  tons  excess  CaO  for  sale;  9950  tons  C02;  170 
million  gallons  washwater  recovered;  sludge 
volume  for  disposal  reduced  by  83%;  and  reduced 
load  to  sewage  treatment.  In  Minneapolis  the 
waste  plan  included  alum  regineration,  lime  recal- 
cining, C02  recovery,  magnesium  recovery,  and 
hydrochloric  acid  production.  Each  handling 
problem  is  unique.  No  universal  solutions 
presently  are  available.  (Nardozzi-AWWARF) 
W 72-06820 


LAGOON  DISPOSAL  OF  LIME  SLUDGE, 

Alvord,  Burdick  and  Howson,  Chicago,  111. 

L.  R.  Howson. 

Journal  American  Water  Works  Association,  Vol 

53,  No  9,  p  1169-1 173,  September  1961.  1  fig,  1  tab, 

2  ref. 

Descriptors:       'Lagoons,       Storage       capacity. 

Moisture     content,     'Sludge    disposal,    Drying, 

Costs,  Waste  disposal,  'Waste  storage,  'Sludge, 

Lime. 

Identifiers:  'Lime  sludge,  Decantation. 

Variables  to  be  considered  in  the  design  of  lime 
sludge  lagoons  were  evaluated.  One  case  showed 
that  lime  sludge  discharged  to  a  sewage  treatment 
plant  accumulated  in  the  Imhoff  tanks  and  af- 
fected plant  efficiency  and  capacity  to  handle 
sewage  wastes.  Softening  wastes  vary  in  character 
and  density.  Volume  is  inversely  proportional  to 
the  solids  concentration.  Lagoon  storage  capacity 
is  influenced  by  sludge  volume,  continuous  or  in- 
termittent operation,  supernatant  decantation,  and 
air  drying.  Cost  data  are  presented  for  pumping 
lime  sludge  for  pumping  lime  sludge  in  asbestos- 
lined  cement  pipe.  Pumping  sludge  to  lagoons  is  an 
economical  treatment  where  land  is  available.  A 
50%  moisture  content  can  be  achieved  in  well 
operated  multiple  lagoons  with  decantation  facili- 
ties and  air  drying.  Sludge  volumes  can  be  reduced 
to  16%  of  original  volume.  A  loading  rate  of  0.5-1 .0 
acre-ft/yr/mgd/lOOppm  hardness  removed  is  sug- 
gested to  reach  a  50%  moisture  content  in  one 
year.  Multiple  lagoons,  at  least  three,  must  be 
operated  on  a  fill  and  let  dry  basis  with  filling  at 
one  end  and  decantation  at  the  other.  The  water 
level  should  be  low  to  facilitate  sludge  compac- 
tion. (Nardozzi-AWWARF) 
W72-06821 


RECLAIMING  WATER  FROM  WATER  PLANT 
SLUDGE, 

Lompoc  Water  Utility,  Calif. 

E.  Scolari. 

Public  Works,  Vol  99,  No.  6,  June  1968.  p  100. 

Descriptors:     'Water     reuse,     Sludge     disposal, 
♦Costs,  Sludge,  Recycling,  Treatment  facilities. 
Water  treatment. 
Identifiers:  'Drying  beds,  Receiving  well. 

The  recovery  of  supernatant  from  sludge  drying 
beds  produced  a  treated  water  cost  savings.  Water 


treatment  included  lime-soda  softening,  clarifica- 
tion, recarbonation,  and  vacuum  type  diatomite 
filtration.  Some  sludge  is  recirculated.  The  highly 
treated  sludge  supernatant  is  reclaimed  rather  than 
discharged  to  the  sewer  system.  An  asbestos-ce- 
ment lined  pipe  intercepted  decanted  water  and 
returned  it  to  receiving  wells  by  gravity  flow. 
Pumps,  automatically  operated  by  float  switches, 
returned  this  water  to  the  flocculating  section  of 
the  treatment  facilities.  Final  installed  costs  were 
less  than  $6526.  The  first  year  the  plant  reclaimed 
36  mgd  of  water  with  a  treated  water  value  of 
$8394.  Second  year  recovery  exceeded  43  mgd 
with  a  treated  water  value  of  $10,563.  (Nardozzi- 
AWWARF) 
W72-06822 


SLUDGE  REMOVAL  AND  DISPOSAL, 

Miami  Dept.  of  Water  and  Sewers,  Fla. 

C.  F  Werlz. 

Special  Subject  No.  9,  International  Water  Supply 

Congress   and   Exhibition,   Stockholm,   Sweden, 

June  15-19,  1964.  14  p.  3  tab,  13  ref. 

Descriptors:  'Sludge  disposal.  Lagoons,  'Sludge 
treatment,    Surveys,    'Waste   disposal,    'Sludge, 
•Waste  treatment,  Magnesium  hydroxide. 
Identifiers:       Recalcining,       Alum       recovery, 
Discharge  to  watercourses.  Thickening. 

Water  treatment  plant  sludge  disposal  methods  are 
reviewed  and  each  technique  is  referenced  to  in- 
dividual water  utilities.  Purification  and  softening 
waste  characteristics  are  discussed.  Sludge 
production  is  related  to  the  physical  character  of 
the  solid  material  and  the  percent  solids  in  the  wet 
sludge.  Pilot  testing  on  raw  water  is  recommended 
to  determine  the  amount  and  type  of  sludge  for 
lagooning  or  recalcining.  The  48  Stale  Sanitary  En- 
gineers were  surveyed.  They  reported  disposal  by 
discharge  to  watercourses,  lagooning,  thickening, 
recalcining,  and  alum  recovery.  Data  are  provided 
at  different  facilities  for  each  operation.  Magnesi- 
um hydroxide  can  be  eliminated  from  softening 
waste  prior  to  calcining  by  carbonation  or  selec- 
tive softening  procedures.  Conclusions  are: 
discharges  to  watercourses  would  be  discon- 
tinued; lagoons  and  drying  beds  require  careful 
design;  supernatant  must  be  withdrawn  from 
lagoons;  and  a  method  to  separate  turbidity  from 
CaC03  sludge  must  be  developed  before  some 
utilities  can  use  recalcining.  (Nardozzi-AW- 
WARF) 
W72-06823 


SUPPLEMENTARY  AERATION  OF  LAGOONS 
IN  RIGOROUS  CLIMATE  AREAS, 

Wyoming  Univ.,  Laramie.  Dept.  of  Civil  Engineer- 
ing. 

R.  L.Champlin. 

Copy  available  from  GPO  Sup  Doc  as 
EP2.10:17050  DVO-10/71,  $0.75;  microfiche  from 
NTIS  as  PB-208  204,  $0.95.Environmental  Protec- 
tion Agency  Water  Pollution  Control  Research  Se- 
ries, October  1971,  73  p.  24  fig,  15  tab,  7  ref.  EPA 
Program  17050DVO-10/71. 

Descriptors:  'On-site  investigation,  'Cold  regions, 
'Oxidation  lagoons,  Organic  loading.  Aeration. 
Mixing,  Algae,  Temperature,  Altitude,  Climates, 
Metabolism,  Biochemical  oxygen  demand.  Pilot 
plants,  'Waste  water  treatment,  Wyoming, 
'Aerated  lagoons. 

A  pilot  scale  field  investigation  of  the  effects  of 
supplemental  aeration  on  waste  stabilization 
lagoons  was  conducted  at  Laramie.  Wyoming,  a 
low  temperature,  high  altitude  area  Both  batch 
and  complete  mixed  experiments  were  conducted 
using  constant  air  flows.  Loading  rates,  both 
hydraulic  and  process  ,  were  varied  from  160  lbs 
BOD5/acre/day  (0.725  lbs/1000  ft3/day)  to  900  lbs 
BOD5/acre/day  (4.08  lbs/1000  ft3/day).  The  sup- 
plemental aeration  provided  both  aeration  and 
mixing,  thereby  increasing  metabolic  rates  BOD 
reductions  varied  from  72  to  85%  under  three  dif- 
ferent loadings,  at  temperatures  of  less  than  1 2  deg 
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2.  Loading  below  320  lbs/acre/day  and  secondary 
:ell  operation  produced  significant  algal  growth 
:ven  at  temperatures  around  6  deg  C.  No  settlea- 
)le  solids  were  found  in  the  effluent  from  the 
terated  system.  Series  operation  was  demon- 
itrated  to  have  the  advantages  of  damping  varia- 
ions  in  quality  parameters,  providing  for  shock 
oading,  and  reducing  coliform  counts  to  minimum 
evels.  Shorter  detention  periods  also  take  greater 
dvantage  of  the  warmer  influent  temperatures  in 
irder  to  satisfy  easily  oxidized  organic  material. 
Lowry-Texas) 
V72-06838 


1PTIMIZATION  OF  THE  REGENERATION 
ROCEDURE  FOR  GRANULAR  ACTIVATED 
ARBON. 

!SA  Research  Corp.,  Evans  City,  Pa. 

!opy  available  from  GPO  Sup  Doc  as 
;P2. 10:17020  DAO--07/70,  $1.25;  microfiche  from 
1TIS  as  PB-208  205,  $0.95.  Environmental  Protec- 
on  Agency  Water  Pollution  Control  Research  Se- 
es, July  1970.  115  p,  20  fig,  41  tab,  5  ref.  EPA 
rogram  17020  DAO--07/70.  Contract  14-12-107. 

'escriptors:  *Activated  carbon,  'Adsorption, 
Separation  techniques,  Chemical  reactions, 
atalysts,  Oxidation,  Metals,  Leaching,  Steam, 
Waste  water  treatment,  'Optimization, 
lentifiers:  "Thermal  regeneration,  "Chemical 
generation,  "Adsorptive  capacity,  Pyrolysis. 

aboratory  scale  experiments  were  conducted  on 
le  regeneration  of  activated  carbons  spent  in  ter- 
ary  treatment  of  wastewater.  Wet  spent  carbon 
:ing  regenerated  thermally  undergoes  three 
generation  stages:  (1)  drying  at  about  220  deg  F; 
:)  pyrolysis  of  the  adsorbed  pollutants  at  500  to 
>50  deg  F;  and  (3)  activation  with  flue  gas  and 
earn  at  1600  to  1700  deg  F.  Data  indicated  that  al- 
iline  and  iron  oxide  ash  accumulation  catalyze 
le  oxidation  of  carbon  pores  in  the  18  A  to  28  A 
ameter  range,  the  pores  most  effective  in  pollu- 
nt  adsorption.  Leaching  with  HCI  was  found  to 
move  the  metallic  elements  and  allow  regenera- 
Dn  to  proceed  with  less  destruction  of  the  carbon, 
ther  observations  included:  (1)  steam  as  activat- 
g  gas  is  more  efficient  than  C02  in  recovery  of 
e  initial  properties  of  the  carbon;  (2)  slow  drying 

the  wet  carbon  is  more  effective  than  fast  dry- 
g;  (3)  the  true  loss  of  1.8%  of  the  carbon  volume 

thermal  regeneration  appears  to  proceed  by 
deration  of  sub  micron-sized  fines  rather  than 
irbon  oxidation;  and  (4)  attempted  chemical 
generation  without  heat  was  ineffective  and/or 
leconomical.  (Lowry-Texas) 
72-06839 


LOT  PLANT  INSTALLATION  FOR  FUNGAL 
KEATMENT     OF     VEGETABLE     CANNING 

ASTES. 

reen  Giant  Co.,  LeSueur,  Minn. 

spy  available  from  GPO  Sup  Doc  as 
P2:10:12060  EDZ-08/71,  $1.00;  microfiche  from 
TIS  as  PB-208  206,  $0.95.  Environmental  Protec- 
>n  Agency  Water  Pollution  Control  Research  Se- 
:s,  August  1971.  77  p,  36  fig,  7  tab,  7  ref.  EPA 
ogram  12060  EDZ--08/71. 

:scriptors:  "Canneries,  "Industrial  wastes, 
weet  corn,  Fungi,  Fermentation,  Aeration, 
ydrogen  ion  concentration,  Protein,  Nitrogen, 
losphates,  "Pilot  plants,  Research  and  develop- 
ing Efficiencies,  Separation  techniques, 
reens,  Filtration,  Cost  analysis,  "Waste  water 
■atment. 

entifiers:  'Oxidation  ditch,  "Aerated  lagoon, 
lycelium. 

pool  unit  with  a  2  hp  surface  aerator  and  an  ox- 
ition  ditch  with  a  3  ft  rotary  brush  aerator,  both 
ntaining  the  imperfect  fungus,  Trichoderma 
ide,  were  compared  with  a  conventional  aerated 
;oon  for  efficiency  in  treating  corn  and  pea 
istes.   With  pH  controlled   at   3.7,  ammonium 


nitrogen  and  inorganic  phosphate  were  added,  and 
the  resultant  residence  time  in  the  fungal  systems 
was  20  hours.  In  the  fungal  systems,  BOD5,  COD, 
and  TOC  were  reduced  96%,  88%,  and  93% 
respectively  for  corn  wastes  and  95%,  81%  and 
87%  respectively  for  pea  wastes.  Essentially  zero 
levels  of  ammonia  nitrogen  and  inorganic 
phosphate  could  be  obtained,  while  organic 
phosphate  removal  averaged  80%,  50%  of  the 
BOD5  was  converted  to  mycelium,  of  which  the 
dry  weight  protein  content  was  50%.  The  best 
recovery  system  was  a  vibrating  screen  for  bulk 
harvest  and  a  sand  filter  for  smaller  particles. 
Direct  costs  of  4.9  cents/lb  BOD5  could  be 
reduced  to:  (1)3.1  cents/lb  by  selling  the  mycelium 
as  feed,  (2)  1.1  cents/lb  by  operating  year  round 
and  selling  the  mycelium,  and  (3)  0.8  cents/lb  by 
feeding  the  mycelium  direct  with  no  drying.  (Low- 
ry-Texas) 
W72-06840 


PHOSPHORUS  REMOVAL  BY  FERROUS  IRON 
AND  LIME, 

Rand  Development  Corp.,  Cleveland,  Ohio. 
E.  Thomas  Alvord,  Dennis  M.  Gaughan,  Clyde  M. 
Marr,  Thomas  Colpetzer,  and  Dudley  B.  Rose. 
Copy  available  from  GPO  Sup  Doc  as 
EP2:10:11010  EGO-01/71,  $0.75;  microfiche  from 
NTIS  as  PB-208  208,  $0.95.  Environmental  Protec- 
tion Agency  Water  Pollution  Control  Research  Se- 
ries, January  1971.  71  p,  13  fig,  18  tab,  32  ref.  EPA 
Program  11010  EGO-01/71. 

Descriptors:  "Municipal  wastes,  "Phosphorus, 
"Chemical  precipitation,  "Iron,  "Lime,  Sludge, 
Acids,  Separation  techniques,  Cost  analysis,  Floc- 
culation,  Anaerobic  digestion,  "Waste  water  treat- 
ment. 

Identifiers:  "Waste  pickle  liquor,  "Suspended 
solids. 

Spent  pickle  liquor,  as  a  source  of  ferric  ion,  was 
added  to  primary  treatment  facilities  and  found  to 
be  effective  in  removing  more  than  60%  of  the 
phosphorus  contained  in  the  sewage.  When  ad- 
vanced means  for  more  complete  removal  of  the 
insolubilized  phosphates  are  available,  removals  in 
excess  of  90%  are  indicated.  In  addition,  overall 
suspended  solids  removals  averaged  61.5%  and 
BOD  and  COD  removals  averaged  61.6  and  55.3 
percent  during  a  23  month  test  period.  Required 
iron  dosage  ranged  from  the  theoretical  minimum 
of  2.7  to  a  maximum  of  approximately  3.1  weights 
of  ferrous  iron  per  weight  of  phosphorus.  The 
weight  increase  in  sludge  solids  due  to  chemical 
precipitation  of  phosphorus  was  100  lbs/million 
gallons/mg/liter  of  phosphorus  in  the  influent. 
Enhanced  suspended  solids  removals  represented 
an  additional  420  lbs/mg.  Total  costs  for  treating  a 
raw  sewage  containing  13  mg/1  phosphorus,  as  typ- 
ically received  during  this  work,  were  estimated  at 
$14.17  per  million  gallons.  (Lowry-Texas) 
W72-06841 


DRY  CAUSTIC  PEELING  OF  TREE  FRUIT  FOR 
LIQUID  WASTE  REDUCTIONS. 

National  Canners  Association,  Berkeley,  Calif. 
Western  Research  Lab. 

Copy  available  from  GPO  Sup  Doc  as 
EP2:10:12060  FQE-12/71 ,  $0.60;  microfiche  from 
NTIS  as  PB-208  209,  $0.95.  Environmental  Protec- 
tion Agency  Water  Pollution  Control  Research  Se- 
ries, December  1970.  52  p,  15  fig,  10  tab,  11  ref 
EPA  Program  12060  FQE-1 2/70. 

Descriptors:  "Fruit  crops,  "Canneries,  "Industrial 
wastes,  Laboratory  tests,  Water  utilization, 
Peaches,  Chemical  oxygen  demand.  Water  quality 
control,  "Waste  water  treatment. 
Identifiers:  "Dry  caustic  peeling,  "Waste  reduc- 
tion, Apricots,  Pears,  Suspended  solids. 

Laboratory  scale  experiments  in  a  2  ton/hour  ex- 
perimental unit  with  peaches,  pears,  and  apricots 
demonstrated  that  peel  softened  by  hot  solutions 
of  sodium  hydroxide  can  be  removed  efficiently 


by  a  series  of  rotating  rubber  discs.  The  quality  of 
the  peeled  fruit  prepared  with  the  experimental 
unit  compared  favorably  with  fruit  peeled  in  the 
conventional  manner  by  commercial  equipment, 
while  peeling  losses  for  all  three  fruits  in  the  ex- 
perimental unit  were  the  same  or  slightly  lower 
than  those  resulting  from  commercial  peeling. 
During  experimental  peeling  of  peach  halves, 
volume  of  wastewater  discharged  was  34.5  gallons 
per  ton  of  pitted  peaches  as  compared  to  547  gal- 
lons per  ton  for  conventional  commercial  peeling. 
The  commercial  process  also  discharged  59.5  lb 
COD  and  10.4  lb  of  suspended  solids,  as  compared 
to  18.1  lb  COD  and  3.0  lb  SS  for  the  experimental 
unit.  The  volume  of  fresh  water  needed  for  the  ex- 
perimental process  was  also  93%  less  than  that 
used  in  commercial  peelers.  Future  plans  include 
construction  and  operation  of  a  10  ton/day  experi- 
mental unit  to  confirm  and  extend  these  limited 
results,  as  well  as  obtaining  further  results  for 
pears  and  apricots.  (Lowry-Texas) 
W72-06842 


AN  INVESTIGATION  OF  TECHNIQUES  FOR 
REMOVAL  OF  CYANIDE  FROM  ELEC- 
TROPLATING WASTES. 

Battelle  Columbus  Labs.,  Ohio. 

Copy  available  from  GPO  Sup  Doc  as 
EP2:10:12010  EIE-11/71,  $1.00;  microfiche  from 
NTIS  as  PB-208  210,  $0.95.  Environmental  Protec- 
tion Agency  Water  Pollution  Control  Research  Se- 
ries, November  1971.  87  p,  15  fig,  31  tab.  EPA  Pro- 
gram 12010EIE-11/71. 

Descriptors:     "Activated    carbon,     "Adsorption, 

"Separation  techniques,  Heavy  metals,  Surveys, 

Copper,  Toxicity,  Industrial  wastes,  Pilot  plants, 

Operation     and     maintenance,     Cost     analysis, 

"Waste  water  treatment. 

Identifiers:  "Cyanides,  "Metal  finishing,  "Plating, 

Cadmium. 

Increasingly  stringent  stream  discharge  regula- 
tions have  prompted  an  assessment  of  the  current 
technology  available  for  application  to  the  metal 
finishing  waste  treatment  problem,  specifically  in 
regard  to  smaller  operations.  655  questionnaires 
were  sent  to  various  metal  finishing  plants,  and  50 
firms  were  requested  to  send  samples  of  the  vari- 
ous effluents  for  analysis.  Experimental  laborato- 
ry and  bench  scale  studies  were  then  conducted  on 
several  unconventional  wastewater  treatment 
methods,  including  ion  flotation,  activated  carbon 
adsorption,  acidification  volatilization,  and  sol- 
vent extraction.  A  demonstration  pilot  plant  study 
was  also  conducted  on  the  activated  carbon 
process  employing  actual  rinse  waters  from  a  zinc 
cyanide  plating  operation.  The  pilot  scale  activated 
carbon  system  was  operated  at  99%  efficiency  of 
cyanide  removal,  while  providing  for  the  complete 
recovery  and  regeneration  of  copper.  Cost  esti- 
mates for  both  a  manual  and  a  semi-continuous 
carbon  sorption  process  for  removing  cyanides 
from  cadmium  and  copper  as  well  as  zinc  plating 
rinse  waters  were  formulated  for  capital,  chemi- 
cal, and  net  operating  costs  for  a  plant  treating  10 
gpm  of  wastewater  containing  30  ppm  of  cyanide. 
(Lowry-Texas) 
W72-06843 


ULTRATHIN  MEMBRANES  FOR  TREATING 
METAL  FINISHING  EFFLUENTS  BY  REVERSE 
OSMOSIS. 

North  Star  Research  and  Development  Inst.,  Min- 
neapolis, Minn. 

Copy  available  from  GPO  Sup  Doc,  $1.00; 
microfiche  from  NTIS  as  PB-208  211,  $0.95.  En- 
vironmental Protection  Agency  Water  Pollution 
Control  Research  Series,  November  1971.  92  p,  15 
fig,  19  tab,  24  ref.  EPA  Program  12010  DRH- 
11/71. 

Descriptors:  "Reverse  osmosis,  "Membranes, 
"Heavy  metals,  Acids,  Alkalis  (Bases),  Ions, 
Separation    techniques,    Thin    films,    Laboratory 
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tests,  Performance,  Pressure,  Temperature, 
Hydrogen  ion  concentration,  Oxidation,  Hydroly- 
sis, Optimization,  *Waste  water  treatment,  Water 
reuse,  Industrial  wastes. 

Identifiers:  *Annealing,  Flux,  Rejection, 
Thickness,  *Metal  finishing  wastes. 

Seventeen  different  reverse  osmosis  membranes 
were  evaluated  as  to  their  ability  to  separate  heavy 
metal  ions,  acids,  bases,  and  cyanides  from  metal 
finishing  wastewaters.  Although  no  one  membrane 
was  found  to  be  effective  for  all  effluents,  mem- 
branes of  5  different  polymers  showed  considera- 
ble promise.  Simulated  acidic  nickel,  iron,  zinc, 
and  copper  plating  bath  rinses  were  effectively 
treated  by  ultrathin  membranes  of  cellulose 
acetate,  cellulose  methyl  sulfonate  O-propyl  sul- 
fonic acid,  or  B-glucan  acetate  diaminoethyl  ether, 
with  water  fluxes  of  30  gal/ft2-day  and  metal  ion 
rejections  of  99.9%.  Simulated  chromic  acid  rin- 
ses, subjected  to  treatment  by  ultrathin  cellulose 
methylsulfonate  O-propyl  sulfonic  acid  mem- 
branes, exhibited  a  27  gfd  flux,  with  95%  chromi- 
um ion  rejection  at  pH  2.5.  These  investigations 
have  demonstrated  that  ultrathin  membrane 
separation  performance  can  be  modified  by:  (1) 
modifying  the  chemical  composition;  (2)  optimiz- 
ing the  annealing  conditions;  (3)  producing  as  thin 
a  membrane  as  practical;  and  (4)  using  a  polysul- 
fone  support  film.  Preliminary  engineering  con- 
siderations for  reverse  osmosis  applications  to 
treatment  and  recycle  of  acidic  copper  plating  bath 
rinse  waters  show  a  99.8%  copper  recovery  and  a 
99.9%  recovery  of  the  water.  (Lowry-Texas) 
W72-06844 


AERATED  LAGOON  TREATMENT  OF 
SULFITE  PULPING  EFFLUENTS. 

Crown  Zellerbach  Corp.,  Lebanon,  Oreg. 
Lebanon  Div. 

Copy  available  from  GPO  Sup  Doc,  $1.25; 
microfiche  from  NTIS  as  PB-208  212,  $0.95.  En- 
vironmental Protection  Agency  Water  Pollution 
Control  Research  Series,  December  1970.  135  p, 
21  fig,  21  tab,  17  ref.  EPA  Program  12040  ELW-- 
12/70. 

Descriptors:  'Sulfite  liquors,  *Pulp  wastes,  'Ox- 
idation lagoons,  On-site  investigations,  Biological 
degradation,  Organic  loading,  Aeration,  Hydrogen 
ion  concentration,  Temperature,  Cost  analysis, 
Operation  and  maintenance,  Industrial  wastes, 
•Waste  water  treatment,  *Aerated  lagoons. 

Weak  washwater  from  a  pulp  mill,  evaporator  con- 
densate from  the  spent  liquor  recovery  system, 
and  paper  machine  white  water  effluents  were 
treated  over  a  17  month  period  in  a  secondary 
treatment  plant  consisting  of  2  aeration  basins. 
One  basin  was  equipped  with  two  75  hp  aerators 
and  the  other  with  six  25  hp  aerators.  Piping  was 
designed  to  permit  series  and  parallel  operation  of 
the  two  basins,  and  provisions  were  made  to  recy- 
cle treated  waste.  Series  operation  was  superior  to 
parallel  operation  for  the  wastes  treated.  The  two 
75  hp  aerators  were  much  more  efficient  in  both 
mixing  and  aeration  capacity  than  the  smaller  25 
hp  units.  Installed  costs  were  $285/hp  for  the  75  hp 
aerators  and  $375/hp  for  the  25  hp  aerators.  An 
80%  BOD  reduction  in  the  system  was  achieved  at 
a  loading  of  2.2  lbs  BOD/hp-hr  equivalent  to  a 
daily  load  of  16,000  lbs  BOD.  Mill  waste  subjected 
to  80  to  85%  BOD  removals  did  not  readily  support 
slime  growth  in  simulated  streams  and  slime 
produced  from  untreated  wastes  was  2  to  3  times 
as  much  as  was  produced  by  treated  wastes  of 
equivalent  BOD.  Total  operating  costs  including 
interest  on  investment  and  depreciation  was 
$4.79/ton  of  production,  while  total  operating  cost 
per  pound  of  BOD  destroyed  was  3.48  cents. 
(Lowry-Texas) 
W72-06845 


MULTI-SYSTEM    BIOLOGICAL    TREATMENT 
OF  BLEACHED  KRAFT  EFFLUENTS. 

Mead  Corp.,  Chillicothe,  Ohio. 


Copy  available  from  GPO  Sup  Doc,  $2.00; 
microfiche  from  NTIS  as  PB-208  213,  $0.95.  En- 
vironmental Protection  Agency  Water  Pollution 
Control  Research  Series,  December  1971.  270  p, 
24  fig,  42  tab,  24  ref.  EPA  Program  12040  EMY-- 
12/71.  WPRD-55. 

Descriptors:  *Pulp  wastes,  'Sulfite  liquors,  'Pilot 
plants,  Sampling,  Monitoring,  Trickling  filters. 
Oxidation  lagoons.  Oxygenation,  Mathematical 
models,  Data  processing.  Industrial  wastes. 
Sludge,  Biochemical  oxygen  demand,  'Waste 
water  treatment. 
Identifiers:  'Combination  treatment. 

Two  high  rate  trickling  filters  packed  with  PVC 
media,  an  oxidation  ditch  with  brush  type  aera- 
tion, and  an  earthen  lagoon  with  mechanical  sur- 
face aeration,  were  piped  to  allow  them  to  be  run 
in  various  combinations  as  multi-stage  pilot  scale 
treatment  units  for  treatment  of  integrated  kraft 
pulp  and  paper  primary  effluent.  The  combina- 
tions operated  on  normal  strength  wastewater  in- 
cluded: (1)  trickling  filter  in  series  (TF);  (2)  TF  to 
aerated  lagoon  (AL);  (3)  oxidation  ditch  (OD)  to 
AL;  and  (4)  OD  to  TF.  Elevation  of  the  BOD5 
from  approximately  200  to  500  mg/1  was  accom- 
plished by  the  addition  of  black  liquor  to  the 
clarified  effluent  and  the  following  combinations 
were  tested:  (1 )  TF  to  OD  to  TF;  (2)  TF  to  AL;  and 
(3)  TF  in  series  followed  by  OD.  Operation  of  the 
OD  with  clarification  and  sludge  return  produced 
as  high  as  94%  BOD  removals,  the  highest  of  any 
of  the  systems  tested.  The  trickling  filter  with 
recycle  performed  slightly  better  than  conven- 
tional trickling  filters,  reducing  the  BOD  by  60  to 
70%.  80%  BOD5  removals  were  accomplished 
through  short  detention  aerated  lagoon  treatment 
followed  by  clarification.  Modeling  of  both  the  in- 
dividual and  combined  treatment  system  was  ac- 
complished, but  with  only  limited  applicability  due 
to  lack  of  sufficient  additional  data.  (Lowry-Tex- 
as) 
W72-06846 


COMBINED  TREATMENT  OF  MUNICIPAL, 
KRAFT  LINERBOARD  AND  FIBERBOARD 
MANUFACTURING  WASTES. 

Macon  Board  of  Water  Commissioners,  Ga. 

Copy  available  from  GPO  Sup  Doc,  $1.25; 
microfiche  from  NTIS  as  PB-208  215,  $0.95.  En- 
vironmental Protection  Agency  Water  Pollution 
Control  Research  Series,  February  1971.  131  p,  14 
fig,  23  tab,  15  ref.  EPA  Program  11060  DPD-- 
02/71. 

Descriptors:  'Pilot  plants,  'Wood  wastes,  'Mu- 
nicipal wastes,  Sedimentation,  'Pulp  wastes. 
Aeration,  Trickling  filters,  Pump  and  paper  indus- 
try, Nutrients,  Disinfection,  Chlorination, 
Coliforms,  Cost  analysis.  Technical  feasibility. 
Economic  feasibility,  Sludge,  'Waste  water  treat- 
ment. 
Identifiers:  'Combined  treatment. 

An  experimental  120  gpm  pilot  treatment  plant  was 
used  to  treat  a  combined  waste  composed  of  mu- 
nicipal sewage,  wastewater  from  a  Kraft  liner- 
board  mill  and  wastewater  from  a  groundwood- 
cold  extraction  caustic  insulation  board  mill.  The 
pilot  plant  included  combined  and/or  separate  pri- 
mary sedimentation  units,  followed  by  one  secon- 
dary system  consisting  of  24  to  30  hrs  of  extended 
aeration,  and  one  high  rate  plastic  media  trickling 
filter  followed  by  12-15  hrs  of  aeration.  The  two 
secondary  treatment  systems  operated  in  parallel, 
receiving  one-half  of  the  total  flow  in  each,  and 
both  systems  had  secondary  sedimentation  and 
sludge  return.  The  pilot  plant  achieved  in  excess  of 
90%  BOD  removal,  with  no  supplemental  nutrient 
additions  needed.  Primary  sedimentation  was 
needed  only  for  the  groundwood-cold  extraction 
effluents.  Chlorine  dosage  required  for  a  95%  kill 
averaged  35  mg/l,  but  the  presence  of  the  Klebsiel- 
la organism  in  the  groundwood-cold  extraction  ef- 
fluent interfered  with  the  fecal  coliform  test  mak- 
ing the  results  inconclusive.  Total  estimated 
operating  and  capital  costs  for  the  combined  treat- 


ment are  less  than  for  separate  plants,  and  com- 
parable BOD  removal  is  being  achieved  only  in  the 
present    municipal    waste    treatment    facilities. 
(Lowry-Texas) 
W72-06848 


STUDIES   OF    LIMESTONE   TREATMENT    OF 
ACID  MINE  DRAINAGE.  PART  II. 

Bituminous  Coal  Research,  Inc.,  Monroeville,  Pa. 

Copy  available  from  GPO  Sup  Doc,  $1.25; 
microfiche  from  NTIS  as  PB-208  326,  $0.95.  En- 1 
vironmental  Protection  Agency  Water  Pollution  | 
Control  Research  Series,  December  1971.  135  p, 
39  fig,  51  tab,  19  ref.  EPA  Program  14010  ElZ- 
12/71. 

Descriptors:  'Acid  mine  water,  'Coal  mine 
wastes,  'Neutralization,  'Chemical  precipitation. 
Limestones,  Lime,  Iron,  Oxidation,  Hydrogen  ion 
concentration,  Particle  size,  Sludge,  Aeration, 
Sedimentation,  Coagulation,  Safety,  Cost  analy- 
sis, 'Waste  water  treatment. 
Identifiers:  'Detention  time. 

Laboratory  investigations  have  demonstrated  the 
feasibility  of  using  limestone  in  place  of  pure  lime 
for  treating  acid  mine  drainage  for  the  neutraliza- 
tion of  acidity  and  removal  of  iron  to  acceptable 
limits.  The  process  consists  of:  (1)  equalization;  (2), 
addition  of  pulverized  limestone  and  mixing;  (3) 
aeration;  (4)  slurry  recirculation  to  the  mixing 
area;  (5)  sludge  settling;  and  (6)  sludge  dewatering 
and  disposal.  Total  costs  for  treating  coal  mine 
discharges  within  the  limits  of  quality  normally  en- 
countered, ranged  from  13.6  to  97.3  cents  per  1000 
gallons  of  waste  treated,  including  sludge  disposal. 
Advantages  of  limestone  over  lime  include:  (1), 
lower  costs  per  unit  weight  of  chemical  necessary 
to  neutralize  similar  quality  and  quantity  drainage 
waters;  (2)  fewer  safety  problems;  (3)  fewer  harm- 
ful effects  on  receiving  waters;  and  (4)  volume  of 
sludge  from  limestone  treatment  can  be  as  much  as 
80%  less  than  from  lime  treatment  and  contain  as 
much  as  15  times  the  solids  content  of  lime 
sludges.  Disadvantages  include:  (1)  slow  oxidation 
rate  of  ferrous  iron  at  low  pH  obtained  from 
limestone  treatment;  (2)  long  detention  times,  (3) 
production  of  fine  particles  in  effluent  requiring 
chemical  coagulation;  and  (4)  the  questionable 
availability  of  finely  divided  limestone  of  the 
desired  quality.  (See  also  W7 1  -00620)  (Lowry-Tex- 
as) 
W72-06849 


PHOSPHORUS  REMOVAL  WITH  PICKLE 
LIQUOR  IN  AN  ACTIVATED  SLUDGE  PLANT. 

Milwaukee  Sewerage  Commission,  Wis. 

Copy  available  from  GPO  Sup  Doc,  $1.25 
microfiche  from  NTIS  as  PB-208  216,  $0.95.  En- 
vironmental Protection  Agency  Water  Pollution 
Control  Research  Series,  March  1971.  143  p,  25 
fig,  7  tab,  19  ref.  EPA  Program  1 1010  FLQ--03/7I. 

Descriptors:     'Phosphorus,     'Activated     sludge. 
'Chemical       precipitation.       Iron,       Separation 
techniques,  Hydrogen  ion  concentration,  Alkalini- 
ty, Acids,  'Waste  water  treatment. 
Identifiers:  Suspended  solids. 

Hot  waste  pickle  liquor  (ferrous  sulfate)  as  an  iron 
source  was  successful  in  precipitating  phosphorus 
from  solution  in  a  115  mgd  East  Plant  of  Milwau- 
kee's Jones  Island  Activated  Sludge  Wastewater 
Treatment  Plant.  An  85  mgd  section  of  the  plant 
receiving  the  same  influent  was  operated  as  a  con- 
trol. East  Plant  effluent  from  January  12  to 
December  31,  1970  averaged  0.70  mg/1  P.  and  the 
concentration  was  below  the  0.5  mg/1  P  objective 
55.1%  of  the  time.  Based  on  the  1970  average 
screened  total  soluble  phosphorus  concentration 
of  8  2  mg/1  P.  the  East  Plant  with  iron  addition, 
achieved  91.3%  removals  (0.70  mg/1  P  effluent 
residual),  while  the  control  West  Plant  removed 
83.1%  (1.4  mg/1  P  residual).  For  an  average  total 
concentration  of  3.1  mg/1,  the  East  Plant  achieved 
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0.7%  removal  while  the  West  Plant  removed 
7.5%.  An  average  of  9.4  mg/1  iron  was  added  to 
lie  East  Plant,  but  no  optimum  dosage  was  deter- 
lined.  Comparison  of  efficiencies  of  purification, 
H,  alkalinity,  and  microscopic  examinations  of 
le  sludge  microorganism  indicated  that  the  addi- 
on  of  unneutralized  waste  pickle  liquor  did  not 
dversely  affect  purification  processes.  (Lowry- 
exas) 
/72-06850 


reatment  of  selected  internal 
;raft    mill    wastes    in    a    cooling 

OWER. 

ieorgia  Kraft  Co.,  Rome.  Research  and  Develop- 
lent  Center. 

opy  available  from  GPO  Sup  Doc,  $1.25; 
licrofiche  from  NTIS  as  PB-208  217,  $0.95.  En- 
ironmental  Protection  Agency  Water  Pollution 
ontrol  Research  Series,  August  1971.  149  p,  16 
g,  9  tab,  16  ref .  EPA  Program  12040  EEK-08/71 . 

lescriptors:  Pulp  and  paper  industry,  *Cooling 
>wers,  'Waste  water  treatment,  Research  and 
evelopment,  On-site  investigations,  Water  reuse, 
Leration,  Biochemical  oxygen  demand,  Foaming, 
lost  analysis,  Construction  costs,  Operation  and 
laintenance,  *Pulp  wastes. 
Jentifiers:  *Treatability  studies. 

looting  of  pulp  mill  condensates,  decker  filtrate, 
lrpentine  decanter  underflow  and  condenser 
'aters  from  a  barometric  type  evaporator 
roduced  the  removal  of  10,000  lbs  BOD  per  day 
nd  an  8  to  10  mgd  reduction  in  overall  mill  water 
eeds  for  an  850  ton/day  Kraft  linerboard  mill.  The 
5%  to  30%  BOD  reduction  is  attributed  to  physi- 
al  stripping  of  volatile  components.  A  5  to  10% 
nprovement  also  can  be  obtained  by  adding  sup- 
lemental  nutrients  to  the  tower  feed,  but  the  final 
emovals  will  depend  mainly  upon  the  BOD  of  the 
olatile  components  of  the  stream.  Emissions  of  1 
a  2  ppm  sulfur  compounds  from  the  tower  have 
ccurred  as  expected,  but  such  small  concentra- 
ions  are  unlikely  to  present  any  air  pollution 
azards.  No  significant  operational  problems  have 
ccurred,  and  preliminary  treatability  studies  have 
idicated  that  the  cooling  tower  blowdown  does 
ot  adversely  affect  biological  treatment 
rocesses.  Cooling  tower  installation  costs  are 
imilar  to  barometric  to  surface  condenser  conver- 
ion  costs,  but  reduced  wastewater  treatment 
osts  dictate  an  estimated  savings  of  $250,000  in 
onstmction  costs  and  $20,000/year  in  operating 
osts.  (Lowry-Texas) 
V72-06851 


"OTATO  WASTE  TREATMENT. 

'ederal  Water  Pollution  Control  Administration, 
"orvallis.  Oreg.  Pacific  Northwest  Water  Lab. 

Uailable  from  the  National  Technical  Informa- 
ion  Service  as  PB-208  218,  $3.00  in  paper  copy, 
0.95  in  microfiche.  Proceedings  of  a  Symposium 
ointly  sponsored  by  Federal  Water  Pollution  Con- 
rol  Administration  and  Idaho  University, 
Moscow,  March  8,  1968,  published  July  1968.  88  p, 
1  fig,  7  tab,  15  ref.  EPA  Program  12060--03/68. 

descriptors:  'Potatoes,  'Industrial  wastes, 
Waste  water  treatment,  'Waste  treatment,  Water 
luality  control,  Oxidation  lagoons,  Tertiary  treat- 
nent,  Sprinkler  irrigation,  Anaerobic  conditions, 
Verobic  conditions. 

Several  of  the  Nation's  largest  f ishk ills  have 
esulted  in  part  from  the  increase  of  largely  un- 
reated  potato  wasteloads.  The  status  of  waste 
reatment  technology  in  the  potato  processing  in- 
lustry  was  reviewed  at  a  symposium  jointly  spon- 
sored by  the  Federal  Water  Pollution  Control  Ad- 
ministration and  the  University  of  Idaho.  In  addi- 
ion,  potato  waste  treatment  research  needs  were 
liscussed.  (See  W72-06853  thru  W72-06859) 
#72-06852 


PERSPECTIVES  AND  PROBLEMS  IN  TREAT- 
MENT OF  POTATO  PROCESSING  WASTES, 

Federal  Water  Pollution  Control  Administration, 
Corvallis,  Oreg.  Pacific  Northwest  Water  Lab. 
James  R.  Boydston. 

In:  Potato  Waste  Treatment,  Proceedings  of  a 
symposium  sponsored  by  FWPCA  and  Idaho 
University,  March  1968.  p  1-3. 

Descriptors:       'Potatoes,      'Industrial      wastes, 

Financing,     Legislation,     Federal     government, 

Idaho,   'Waste   water  treatment,   Water  quality 

control. 

Identifiers:  'Population  equivalent. 

Total  annual  average  potato  production  in  the 
United  States  is  15  million  tons,  of  which  25%  is 
grown  in  the  State  of  Idaho.  The  wastes  produced 
in  processing  one  ton  of  potatoes  is  equivalent  in 
organic  strength  to  a  population  of  300  to  500  peo- 
ple, so  the  average  daily  national  potato  produc- 
tion can  create  an  untreated  waste  load  equivalent 
to  6  to  8  million  people.  This  means  a  population 
equivalent  of  nearly  2  million  people  in  Idaho 
alone.  Increasing  municipal  and  industrial  water 
usage  in  these  and  other  areas,  coupled  with  a  con- 
stant supply,  means  that  more  utility  must  be  ob- 
tained from  each  volume  of  water,  necessitating 
higher  and  higher  levels  of  treatment.  To  aid  in 
keeping  costs  to  a  minimum  while  still  providing 
adequate  treatment,  the  FWPCA  has  established 
funds  for  research,  both  at  the  facilities  of  the 
FWPCA  laboratories,  and  at  colleges,  universities, 
and  private  institutions.  By  working  together  with 
the  various  facets  of  industry  and  the  academic 
world,  the  FWPCA  hopes  to  pool  research  efforts 
with  funds  to  obtain  a  cleaner  environment.  (See 
also  W72-06852)  (Lowry-Texas) 
W72-06853 


MECHANISMS      OF      ANAEROBIC      WASTE 
TREATMENT, 

California  Univ.,  Berkeley. 

Gordon  L.  Dugan,  and  William  J.  Oswald. 

In:   Potato  Waste  Treatment,   Proceedings  of  a 

symposium    sponsored    by    FWPCA    and    Idaho 

University,  March  1968.  p  5-17,  5  fig,  1  tab. 

Descriptors:  'Oxidation  lagoons,  'Anaerobic 
digestion,  'Municipal  wastes,  Methane  bacteria, 
Acid  bacteria,  Sulfur  bacteria,  Algae,  Mixing, 
Hydrogen  ion  concentration,  Temperature,  Tox- 
icity, Dissolved  oxygen,  Light  intensity,  Sludge, 
Depth,  Organic  loading,  Design  criteria,  Odors, 
Efficiencies,  'Waste  water  treatment. 
Identifiers:  'Detention  time. 

Anaerobic  treatment  of  various  municipal  and  in- 
dustrial wastes  is  practiced  mainly  in  anaerobic 
digesters,  facultative  lagoons,  and  anaerobic 
lagoons.  Decomposition  takes  place  in  two  phases, 
during  anaerobic  digestion.  The  first,  or  'acid' 
phase  involves  the  breakdown  of  settled  sludge  to 
organic  volatile  acids  and  energy,  and  the  second 
or  'gas'  phase  consists  of  the  conversion  of  the  or- 
ganic volatile  acids  to  C02,  CH4,  H2,  N2,  and 
minor  amounts  of  other  gases.  Digestion  tempera- 
tures usually  lie  somewhere  between  15  and  35  deg 
C,  with  gas  collection  and  re-use  as  a  heat  source 
being  practiced  in  conventional  anaerobic 
digestion.  Digester  loading  is  expressed  as  lbs 
volatile  solids/ft3/day  and  range  from  0.08  to  0.1. 
Facultative  ponds  are  initially  loaded  at  from  20  to 
50  lbs  BOD5/acre/day,  but  once  established  they 
may  be  loaded  as  high  as  1000  lbs  BOD5/acre/day. 
Detention  times  of  3,  30,  90  and  8-10  days  are  com- 
mon for  aerobic  ponds,  conventional  digestion, 
facultative  ponds,  and  anaerobic  ponds  respec- 
tively, with  efficiencies  for  same  being  80%  for 
aerobic  ponds,  85  to  95%  for  facultative  ponds, 
and  70%  for  anaerobic  ponds.  Lack  of  control  of 
odor  problems  has  hindered  application  of  anaero- 
bic ponds,  and  research  work  to  develop  such  con- 
trols is  needed.  (See  also  W72-06852)  (Lowry-Tex- 
as) 
W 72-06854 


RECENT  DEVELOPMENTS  IN  ANAEROBIC 
WASTE  TREATMENT, 

Washington  Univ.,  Seattle. 

D.  A.  Carlson. 

In:   Potato  Waste  Treatment,   Proceedings  of  a 

symposium    sponsored    by    FWPCA    and    Idaho 

University,  March  1968.  p  19-26,  1  fig,  8  ref. 

Descriptors:  'Anaerobic  digestion,  'Industrial 
wastes,  'Waste  water  treatment,  Organic  loading, 
Temperature,  Energy  conversion,  Methane, 
Odors,  Hydrogen  sulfide,  Filtration,  Solubility, 
Sulfite  liquors. 

Identifiers:  'Anaerobic  contact  process,  'Anaero- 
bic filters,  'Solids  recycle,  Soil  filters,  Detention 
time,  Potato  wastes. 

The  anaerobic  contact  process  and  the  anaerobic 
filter  may  both  have  potential  application  to  the 
potato  waste  treatment  problem.  The  anaerobic 
contact  process  is  somewhat  similar  to  the  ac- 
tivated sludge  method,  with  recycled  solids  being 
used  to  give  a  mixed  liquor  solids  concentration  of 
from  7000  to  12,000  mg/1.  At  operating  tempera- 
tures of  about  90  deg  F,  and  solids  levels  in  the 
7,000  -  12,000  mg/1  range,  12-13  hours  detention 
time  is  sufficient  to  give  90%  BOD  removal  and 
90%  suspended  solids  removal.  The  anaerobic 
filter,  however,  is  designed  to  operate  at  ambient 
temperatures.  Flow  is  upward  through  rock, 
usually  limestone,  and  sludge  particles  not  only 
fasten  to  the  rocks  but  are  suspended  in  the  in- 
terstitial spaces  by  the  upward  flow.  Solids  reten- 
tion time  can  be  on  the  order  of  hundreds  of  days. 
At  temperatures  of  25  deg  C  the  filter  was 
operated  on  synthetic  protein-carbohydrate 
wastes  with  influent  COD  of  1500  mg/1.  At  deten- 
tion times  of  4.5,  9,  and  18  hours,  COD  removals 
of  63,  84,  and  97%  respectively  were  obtained.  The 
basic  advantages  of  both  processes  included:  (1) 
the  process  is  not  restricted  by  the  cost  or  rate  of 
input  of  oxygen  to  the  system;  (2)  much  of  the  in- 
coming energy  is  recovered  in  the  form  of 
methane;  and  (3)  solids  production  in  anaerobic 
processes  is  an  order  of  magnitude  less  than  in 
conventional  aerobic  processes.  (See  also  W72- 
06852)  (Lowry-Texas) 
W72-06855 


PILOT  PLANT  STUDIES  ON  SECONDARY 
TREATMENT  OF  POTATO  PROCESSING 
WASTES, 

Federal  Water  Pollution  Control  Administration, 
Corvallis,  Oreg.  Pacific  Northwest  Water  Lab. 
Kenneth  A.  Dostal. 

In:  Potato  Waste  Treatment,  Proceedings  of  a 
symposium  sponsored  by  FWPCA  and  Idaho 
University,  March  1968.  p  27-41 ,  3  fig,  5  tab,  3  ref. 

Descriptors:  'Oxidation  lagoons,  'Aerobic  condi- 
tions, 'Anaerobic  conditions,  Industrial  wastes, 
Pilot  plants,  Potatoes,  Design  criteria,  Mixing, 
Temperature,  Aeration,  Methane,  Odor,  Cost 
analysis,  'Waste  water  treatment. 
Identifiers:  'Suspended  solids. 

Two  pilot  scale  lagoon  systems  were  designed  and 
constructed,  the  first  being  an  anaerobic  lagoon 
followed  by  a  surface  aerated  lagoon,  and  the 
second  consisting  solely  of  a  surface  aerated 
lagoon.  Tests  were  performed  on  both  systems  to 
determine  the  feasibility  of  treating  potato  wastes 
by  such  methods.  Preliminary  results  have  in- 
dicated that:  (1)  BOD5  removals  in  excess  of  90% 
can  be  achieved  with  primary  clarification  plus 
anaerobic-aerobic  lagoons  in  series;  (2)  contents  of 
the  anaerobic  lagoon  must  be  mixed  for  proper 
system  operation;  (3)  covering  the  anaerobic 
lagoon  helps  to  control  odors  and  conserve  heat; 
and  (4)  secondary  clarification  must  follow  the 
aerobic  lagoon  for  solids  removal.  Preliminary 
cost  estimates  were  formulated  for  both  systems 
providing  84%  removal  of  the  1700  mg/1  influent 
BOD  (270  mg/1  BOD  in  effluent).  Estimates  for 
aerobic  pond  treatment  alone  were 
$48,000/year/mgd  treated,  while  estimates  for  the 
anaerobic-aerobic  pond  series  were 

$39,000/year/mgd    treated,   both   based   on   a   24 
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hr/day,  300  day/year  operation.  (See  also  W72- 

06852)  (LowrysTexas) 

W72-06856 


OTHER   TREATMENT   METHODS   FOR 
POTATO  WASTES, 

Cornell,  Howland,  Hayes,  and  Merryfield,  Cor- 

vallis,  Oreg. 

John  W.  Filbert. 

In:  Potato  Waste  Treatment,   Proceedings  of  a 

symposium    sponsored    by    FWPCA    and    Idaho 

University,  March  1968.  p  43-53,  2  fig,  1  tab,  4  ref. 

Descriptors:  'Potatoes,  'Industrial  wastes,  Ac- 
tivated sludge,  Trickling  filters,  Sedimentation, 
Separation  techniques,  On-site  investigations, 
Pilot  plants,  Organic  loading,  Aeration,  Cost  anal- 
ysis, *Waste  water  treatment. 
Identifiers:  *Tube  settlers,  'Suspended  solids. 

A  full  scale  activated  sludge  plant  is  being 
designed  to  treat  potato  processing  wastes  to  pro- 
vide design  criteria  and  information  which  will 
hopefully  help  overcome  problems  associated  with 
the  use  of  the  activated  sludge  method  for  potato 
waste  treatment.  The  system  includes  aeration, 
clarification,  and  aerobic  digestion  of  the  wastes, 
and  it  is  scheduled  for  start-up  in  September  1968. 
Another  new  concept  in  waste  treatment  for  the 
potato  processing  industry  is  the  biological  filter, 
of  the  plastic  media  type  subjected  to  super-rate 
loadings.  Advantages  and  disadvantages  of  super- 
rate  filtration  versus  conventional  activated  sludge 
include:  (1)  advantages  of  (a)  lower  temperature 
loss,  (b)  lower  power  requirements,  (c)  lower  total 
operating  costs,  (d)  reduced  waste  biological  solids 
production;  and  (2)  disadvantages  of  (a)  lower  or- 
ganic removal  efficiency,  (b)  less  absorption  of 
shock  loads,  (c)  greater  probability  of  nutrient 
deficiency  and  pH  variation  problems,  (d)  greater 
odor  production  risk.  To  complement  both  the 
preceding  systems,  tube  settling  devices  have  been 
developed  which  are  capable  of  flows  over  400% 
of  those  generally  used  in  conventional  clarifica- 
tion, operating  at  rates  of  2.0  to  2.5  gpm/ft2.  Tube 
settlers  are  now  being  marketed  commercially  for 
water  and  wastewater  treatment  and  should  be 
carefully  considered  in  new  treatment  plant 
designs.  (See  also  W72-06852)  (Lowry-Texas) 
W72-06857 


SPRAY  IRRIGATION  TREATMENT, 

American  Potato  Co.,  Moses  Lake,  Wash. 
Frank  C.  Haas. 

In:  Potato  Waste  Treatment,  Proceedings  of  a 
symposium  sponsored  by  FWPCA  and  Idaho 
University,  March  1968.  p  55-59. 

Descriptors:  'Sprinkler  irrigation,  'Industrial 
wastes,  'Potatoes,  Aerobic  conditions,  Anaerobic 
conditions,  Temperature,  Sedimentation,  Screens, 
Nozzles,  Precipitation  (Atmospheric),  Percola- 
tion, Operation  and  maintenance,  Odors,  Alfalfa, 
Cost  analysis,  'Waste  water  treatment. 

A  spray  irrigation  potato  waste  treatment  system 
was  designed  as  an  integral  part  of  the  American 
Potato  Company's  Washington  Plant.  Effluent 
from  the  processing  plant  comes  from  three  main 
sources:  (1)  sanitary  wastes  which  discharge  into  a 
septic  tank  and  then  into  an  underground  drain- 
field;  (2)  potato  f turning  and  washing  waters  with 
600  to  1200  ppm  COD;  and  (3)  2000  to  3000  ppm 
COD  process  waters.  Both  the  washing  and 
process  waters  are  screened  and  settled,  and 
pumped  to  the  spray  field.  Total  waste  flow  to  the 
spray  field  (120  acres  in  area)  is  about  1.2  mgd, 
equivalent  to  an  evenly  distributed  0.35  in.  of 
precipitation/day,  or  100  in.  per  year.  Spraying  is 
done  by  sections,  with  an  average  of  3.5  in.  being 
deposited  on  each  section  one  day  out  of  every  10 
days.  It  is  estimated  that  5  to  6  million  lbs  of  or- 
ganic solids  are  deposited  on  the  area  per  season. 
Initial  capital  investment  for  equipment  was 
$30,000  without  the  land,  and  operating  costs 
average  $40,000  per  year.  Ground  cover  is  a  mix- 
ture of  grasses  and  alfalfa,  and  ponding  has  oc- 


curred only  on  bare  areas.  Odor  problems  are  also 
minimal,  being  noticeable  only  when  ponding  oc- 
curs. (See  also  W72-06852)  (Lowry-Texas) 
W72-06858 


POTATO  WASTE  TREATMENT  RESEARCH 
NEEDS, 

Idaho  Univ.,  Moscow. 

H.S.Smith. 

In:   Potato  Waste  Treatment,  Proceedings  of  a 

symposium    sponsored    by    FWPCA    and    Idaho 

University,  March  1968,  p  61-72. 

Descriptors:  "Potatoes,  'Industrial  wastes, 
Anaerobic  conditions,  Aerobic  conditions,  Mathe- 
matical models,  Waste  assimilative  capacity.  Ter- 
tiary treatment,  'Waste  water  treatment,  Water 
quality  control. 

An  outline  of  basic  requirements  for  determing  the 
type  and  degree  of  waste  treatment  required  to 
treat  the  various  potato  processing  wastewaters, 
as  well  as  a  characterization  of  each  flow,  is 
presented.  Sources  include  washing,  peeling, 
trimming,  slicing,  blanching,  and  final  processing 
wastewaters.  Overall  average  and  characteristics 
include:  (1)  2.0  gal  of  water/pound  of  potatoes 
processed;  (2)  6000  mg/l  COD;  (3)  50%  COD 
removable  by  plain  sedimentation;  and  (4)  17,000 
mg/l  dissolved  solids.  Treatment  processes  in- 
clude physical,  chemical,  and  biological  systems, 
as  well  as  various  combinations  of  the  three. 
General  guidelines  for  determining  applications  of 
various  presently  available  treatment  methods,  as 
well  as  for  methods  currently  under  development, 
are  presented.  Further  research  on  better  predic- 
tion models  and  their  applications  is  indicated. 
(See  also  W72-06852)  (Lowry-Texas) 
W72-06859 


UTILIZATION  AND  DISPOSAL  OF  CRAB  AND 
SHRIMP  WASTES, 

Alaska  Univ.,  College.  Cooperative  Extension 
Service. 

Vivian  Mendenhall. 

Available  from  the  National  Technical  Informa- 
tion Service  as  COM-71 -01092,  $3.00  in  paper 
copy,  $0.95  in  microfiche.  University  of  Alaska 
Sea  Grant  Marine  Advisory  Bulletin  No.  2,  March, 
1971.  40  p,  2  tab,  126  ref. 

Descriptors:  'Canneries,  'Commercial  shellfish, 
'Industrial  wastes,  Fish  handling  facilities,  Crab, 
Shrimp,  Waste  water  treatment,  Sedimentation, 
Incineration,  Separation  techniques,  Byproducts, 
Proteins,  Transportation,  Marketing,  Cost  analy- 
sis, Water  quality  control,  Alaska,  Waste  treat- 
ment, Waste  disposal. 
Identifiers:  'Waste  reduction,  'Chitin. 

Common  waste  disposal  practices  of  the  Alaskan 
shellfish  processing  industries  have  been  to 
discharge  their  processing  wastes  to  the  body  of 
water  on  which  they  were  located.  The  practices, 
which  have  resulted  in  high  bacterial  counts  and 
low  dissolved  oxygen  levels,  have  been 
prohibited,  prompting  the  search  for  usable 
byproducts  and/or  feasible  waste  treatment 
methods.  However,  crude  waste  meal  and  whole 
shell  products  offer  little  hope  for  further  market- 
ing, while  chitinous  compounds  are  presently  of 
academic  interest  only.  Protein  concentrates  and 
shred  meat  both  have  a  certain  established  market 
at  present.  Even  if  a  suitable  by-product  were 
developed  from  one  of  these  areas,  waste  products 
requiring  treatment  would  still  remain,  requiring 
some  form  of  waste  treatment.  An  optimum  solu- 
tion will  involve  the  use  of  by-product  recovery 
and  process  control  to  minimize  the  amount  of 
wastes  to  be  treated,  thereby  reducing  the  cost  and 
complexity  of  the  facilities.  Recommendations  in- 
clude expanded  research  in  by-products,  waste 
characteristics,  receiving  waters  and  other  factors 
as  well  as  the  employment  of  professional  con- 
sultants for  final  evaluations.  (Lowry-Texas) 
W72-06861 


PROGRAM  OPERATIONAL  SUMMARY-OPE-^ 
RATIONAL  90-DAY  MANNED  TEST  OF  A 
REGENERATIVE  LIFE  SUPPORT  SYSTEM, 

McDonnell  Douglas  Astronautics  Co.,  Hunlingtom 
Beach,  Calif. 

J.  K.  Jackson,  J.  R.  Wamsley,  M.  S.  Bonura,  and  J.| 
S.  Seeman. 

Available  from  the  National  Technical  Informa- 
tion Service.  $3.00  in  paper  copy,  $0.95  in 
microfiche.  National  Aeronautics  and  Space  Ad-i 
ministration  Contractor  Report  No.  CR-1835, 
January  1972.  92  p,  23  fig,  21  fig,  3  ref. 

Descriptors:  'Environmental  engineering.  'Water 
reuse,  'Laboratory  tests,  'Monitoring,  At- 
mosphere, Carbon  dioxide.  Urine,  Humidity,! 
'Waste  water  treatment,  Psychological  aspects. 
Identifiers:  'Regenerative  life  support  system, 
Space  station  simulator,  Closed  ecological 
systems.  Human  factors  engineering. 

An  operational  90-day  manned  test  of  a  regenera- 
tive life  support  system  was  successfully 
completed  September  II,  1970.  A  four  man  crew 
in  a  space  station  simulator  was  maintained  in  a 
two  gas  atmosphere  at  10  psia  (3.05  psia  oxygen, 
6.9  psia  nitrogen  partial  pressure).  All  crew  equip- 
ment and  expendables  were  stored  on  board  at  the 
start  of  the  mission  to  eliminate  pass-in  operations. 
In  order  to  minimize  the  amount  of  stored  sup- 
plies: (1)  carbon  dioxide  removed  from  the  at- 
mosphere was  processed  by  a  Sabatier  reactor, 
and  the  resultant  332  pounds  of  water  was  elec-: 
trolyzed  and  the  oxygen  returned  to  the  at- 
mosphere for  crew  consumption;  (2)  the  wash 
water  recovery  unit  processed  and  dispensed 
10,447  lb  of  water,  enough  for  unrestricted  crew 
use;  (3)  a  potable  water  recovery  system  reclaimed 
2357  lb  of  water  from  urine  and  humidity  conden- 
sate which  was  certified  fit  for  crew  consumption, 
supplying  all  requirements  for  consumption  and 
testing  after  start-up;  and  (4)  uncompressed, 
freeze-dehydrated  food  was  shown  to  be  accepta- , 
ble  as  a  main  diet.  A  further  summary  of  bac- 
teriological factors,  crew  training  and  morale,  and 
other  pertinent  factors  is  presented.  The  objective 
of  providing  useful  data  for  evaluations  of  such 
systems  and  testing  present  equipment  and 
methods  was  successfully  attained.  (Lowry-Tex- 

W72-06863 


THE  RECOVERY  OF  SODIUM  CHLORIDE 
FROM  BLEACHED  KRAFT  PULP  MILLS, 

Toronto  Univ.  (Ontario).  Dept.  of  Chemical  En- 
gineering and  Applied  Chemistry. 
D.  W.  Reeve,  and  W.  H  Rapson. 
Pulp  and  Paper  Magazine  of  Canada,  Vol  71,  No. 
13,  July  3,  1970,  Technical  Paper  No.  T274,  p  48- 
54,  4  fig,  5  tab,  28  ref . 

Descriptors:  'Sulfite  liquors,  'Pulp  wastes, 
'Separation  techniques,  Sodium  chloride,  Filtra- 
tion, Leaching,  Chemical  precipitation.  Evapora- 
tion, Distillation,  Crystallization,  Solubility.  Lime. 
Fibers  (Plant),  Cost  analysis,  Pulp  and  paper  in- 
dustry, 'Waste  water  treatment.  Water  reuse. 
Identifiers:  'Chemical  regeneration,  'Chlorine 
dioxide. 

The  modified  chemical  recovery  process  for 
elimination  of  kraft  pulp  mill  effluents  includes: 
(a)  use  concentrated  sulphide-lean  white  liquor  to 
dissolve  sodium  sulphide  from  the  smelt,  leaving 
sodium  chloride  and  sodium  carbonate  undis- 
solved; (b)  dissolve  the  solid  residue  to  make  sul- 
phide-lean green  liquor  for  causticizing;  (c) 
evaporate  the  chloride  bearing  sulphide-lean  white 
liquor  to  precipitate  sodium  chloride  plus  some 
sodium  carbonate ;  (d)  leach  the  sodium  carbonates 
and  some  sodium  chloride  from  the  precipitate 
from  (c)  leaving  pure  sodium  chloride;  (e)  use  the 
solution  from  (d)  with  bleach  plant  effluent  to  dis- 
solve the  chloride-carbonate  residue  from  the 
smelt  in  (b).  System  advantages  include:  (1) 
elimination  of  effluents:  (2)  capital  and  operating 
costs  for  water  reuse  and  chemical  regeneration 
are  much  less  than  those  for  waste  treatment;  (3) 
any  amount  of  sodium  chloride  can  be  removed 
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l  the  cycle  and  recrystallized;  (4)  chemical 
:hases  are  eliminated  except  for  sulfuric  acid; 
high  chloride  concentrations  are  confined  to 
recovery  system,  not  the  pulping  system;  (6) 
n  liquor  volume  may  be  greatly  reduced;  (7)  a 
um  hydroxide  solution  is  produced  suitable  for 
itic  extraction  and  sodium  hypochlorite  solu- 
preparation;  and  (8)  pulp  quality  is  improved 
sing  chlorine  dioxide  in  oxidation  stage.  (Low- 
exas) 
1-06864 


TORS  AFFECTING  THE  AVAILABILITY 
HEAVY  METALS  TO  INHIBIT  ANAEROBIC 
ESTION, 

levenage  (England).  Water  Pollution  Research 

.  Mosey,  J.  D.  Swanwick,  and  Deborah  A. 

hes. 

er  Pollution  Control,  Vol  70,  No.  6,  p  668-678, 

,6  fig,  5tab,10ref. 

:riptors:  "Anaerobic  digestion,  "Heavy 
lis,  "Inhibition,  Toxicity,  Sulphides,  Solubili- 
Ammonia,  Hydrogen  ion  concentration, 
mical  precipitation,  Nitrogen,  Mixing, 
rogen  sulphide,  Laboratory  tests,  "Waste 
:r  treatment. 

following  factors  have  been  demonstrated  on 
boratory  scale  to  reduce  the  availability  of 
ry  metals  to  inhibit  anaerobic  digestion:  (1) 
concentrations  of  soluble  sulphides  (effective 
:r  all  conditions);  (2)  high  concentrations  of 
dus  sulphide  (less  effective  against  shock 
:s);  (3)  high  carbonate  ion  concentrations  with 
esponding  high  pH  values  (most  marked  for 
mum,  nickel,  and  copper);  and  (4)  high 
ride  ion  concentrations  (marginally  effective 
silver  and  possibly  lead).  Operating  conditions 
ie  digester  were  also  critical  since  increased  re- 
ion  time;  (1)  increases  proportion  of  sulfur 
pounds  converted  to  hydrogen  sulphide;  (2) 
eases  proportion  of  protein  nitrogen  converted 
mmonia  and  hence  raises  pH  values;  and  (3) 
eases  redox  potential.  In  addition,  increased 
Is  content  also  increases  ammonia  concentra- 
s,  thereby  raising  pH  values.  Therefore, 
:edures  employed  for  the  prevention  and  treat- 
t  of  inhibition  of  digestion  by  heavy  metals 
t  be  used  with  the  systems  approach  in  mind, 
i  the  overall  operation  of  the  system  accounted 
(Lowry-Texas) 
i-06866 


-VENT  EXTRACTION  OF  NICKEL  AND 
C   FROM    A   WASTE   PHOSPHATE   SOLU- 

N, 

eau  of  Mines,  Rolla,  Mo.  Rolla  Metallurgy 

earch  Center. 

!.  Powell,  L.  L.  Smith,  and  A.  A.  Cochran. 

ort  of  Investigations  7336,  January  1970,  14  p, 

;,4tab. 

criptors:  "Coating,  "Corrosion  control, 
osphates,  Industrial  wastes,  Separation 
iniques,  Solvent  extractions,  Metals, 
roducts,  Nitrate,  Sludge,  Laboratory  tests, 
er  quality  control,  "Waste  water  treatment. 
itifiers:  "Zinc,  "Nickel. 

phosphate  coating  reaction  is  commonly  used 
nake  metal  surfaces  relatively  smooth,  non- 
ductive  and  corrosion  resistant.  In  the  process, 
ecules  on  the  surface  of  the  metal  being  coated 
replaced  and  released  into  solution.  Several 
ion  gallons  of  wastes  from  this  process,  con- 
ing large  amounts  of  nickel,  zinc,  and 
sphates,  as  well  as  lesser  amounts  of  copper, 
iganese  and  lead  are  discharged  to  waterways 
ually.  Continuous,  countercurrent  solvent  ex- 
tions  were  performed  on  waste  phosphate 
tions  used  in  phosphating  automobile  bodies 
evaluation  of  solvent  extraction  as  a  technique 
the  selective  recovery  of  nickel  and  zinc  from 
sphating  solutions.  Separate  zinc,  nickel,  and 
sphate  products,  essentially  free  of  each  other, 


were  produced.  Zinc  was  99%  extracted  by  di-2- 
ethyl-hexyl  phosphoric  acid  in  kerosine,  and 
nickel  was  99%  extracted  by  dinonyl  naphthalene 
sulfonic  acid  in  butylether,  with  the  zinc  extrac- 
tion being  more  efficient,  and  both  extractions 
being  more  efficient  if  zinc  is  extracted  first.  Es- 
sentially all  the  phosphate  remained  in  the  aqueous 
raffinate.  Results  are  also  shown  for  the  other  con- 
stitutents.  (Lowry-Texas) 
W72-06868 


EXPLOITATION  OF  MINERALS  IN  DISPOSAL 
BRINES, 

Bureau  of  Mines,  Bartlesville,  Okla.  Bartlesville 
Energy  Research  Center. 
A.  G.  Collins,  and  M.  E.  Crocker. 
Preprint  of  Paper  No  SPE  3453  presented  at  An- 
nual Fall  Meeting  of  Society  of  Petroleum  En- 
gineers of  AIME,  October  3-6,  1971,  New  Orle- 
ans, La.  8  p,  6  tab,  6  ref . 

Descriptors;  "Industrial  wastes,  "Brine  disposal, 
"Water  reuse,  "Mineralogy,  "Chemical  properties, 
Injection     wells,     Oil     industry,     Methodology, 
Brines,  Chemical  analysis. 
Identifiers:  "Minerals  recovered  from  brines. 

The  practice  of  pooling  disposal  brines  is  gaining 
momentum  in  the  petroleum  industry,  and  large 
quantities  of  brines  are  processed  by  single 
disposal  facilities.  Through  a  survey  of  these 
facilities,  the  economic  value  of  the  minerals  in 
some  of  these  brines  was  determined.  Six  of  the  40 
sampled  brines  contain  concentrations  of  minerals 
and  values  comparable  with  those  of  a  commercial 
brine;  29  brines  contain  concentrations  of  minerals 
more  valuable  than  those  found  in  seawater.  One 
sample  was  near  potable  and  one  was  suitable  for 
irrigation.  (Woodard-USGS) 
W72-06915 


WATER  AND  WASTE  WATER, 

Drexel  Univ.,  Philadelphia,  Pa. 

W.  L.  Zemaitis. 

In:  Environmental  Health,  Academic  Press,  New 

York.  1971 .  p  149-187. 4  fig,  6  tab,  26  ref. 

Descriptors:  "Waste  water  (Pollution),  "Domestic 
water,  "Domestic  wastes,  "Industrial  wastes,  "In- 
dustrial water,  Groundwater,  Surface  waters, 
Treatment,  Water  quality,  Water  supply. 
Identifiers:  "Environmental  health,  Source  con- 
siderations. 

Water  for  domestic  use  is  discussed  in  terms  of  its 
history,  source  considerations,  ground  water 
supply,  surface  water  supply,  and  treatment. 
Water  for  industrial  use  is  discussed  in  terms  of 
quality,  quantity,  and  treatment.  The  specifics  of 
waste  water,  such  as  quantity,  characteristics,  col- 
lection systems,  treatment,  and  stream  quality 
criteria  are  examined.  Present  and  future  con- 
siderations for  industrial  waste  treatment 
processes  are  evaluated  and  the  waste  treatment 
processes  of  regional  treatment  (combined  indus- 
trial and  domestic  waste),  mixing,  tertiary,  and  ad- 
vanced treatments  are  discussed.  (Strachan- 
Chicago) 
W72-06939 


OPPORTUNITIES  AND  PLANS  FOR  SEWAGE 
RENOVATION  ON  FOREST  AND  WILDLANDS 
IN  MICHIGAN, 

Forest  Service  (USDA),  St.  Paul,  Minn.  North 

Central  Forest  Experiment  Station. 

D.H.Urie. 

Michigan  Academician,  Papers  of  the  Michigan 

Academy  of  Science,  Arts,  and  Letters,  Vol.  4, 

No.  l,p  115-124,  Summer  1971.  2  fig,  1  tab,  13  ref. 

Descriptors:      "Sewage      disposal,      "Planning, 

"Michigan,  Sewage  effluents,  Sewage  treatment, 

Sewage  sludge,  Costs,  Ecology,  Quality  control, 

•Ultimate  disposal. 

Identifiers:   "Sewage   renovation,   Environmental 

protection. 


Research  and  research  needs  for  Michigan  in  the 
field  of  sewage  renovating  are  discussed.  Each 
sewage  renovation  project,  it  is  to  be  successful, 
must  provide  for  final  disposal  of  the  nutrients,  or- 
ganic wastes,  and  other  materials  contained  in  the 
effluent.  Besides  the  benefits  of  fertilization,  ir- 
rigation water,  and  groundwater  recharge,  the 
renovation  system  must  insure  environmental  pro- 
tection at  a  lower  net  cost  than  alternative  'final' 
solutions.  Considerable  research  is  needed  in  all 
aspects  of  the  sewage  renovation  process.  Sewage 
sludge  and  tertiary  processing  of  municipal  wastes 
present  additional  problems  of  final  disposal. 
There  is  also  little  research  knowledge  relating  to 
the  environmental  effects  and  response  of  soils 
and  crops  to  the  disposal  of  wastes  in  the  soil. 
Present  studies  of  sewage  disposal  renovation  pro- 
jects in  Michigan  are  discussed,  i.e.,  Pleasant 
Lake,  Cadillac;  Fife  Lake  State  Forest,  Traverse 
City;  and  Middleville.  Earlier  studies  by  Pennsyl- 
vania State  College  and  John  R.  Sheaffer  for 
Muskegon  County,  Michigan  are  discussed.  The 
need  for  research  is  unquestionable,  considering 
the  possible  ecological  repercussions  resulting 
from  sewage  renovation  and  the  scanty  knowledge 
of  the  effects.  Operational  projects  cannot  wait  for 
research  results,  and  the  mistakes  made  will  pro- 
vide the  knowledge  needed.  The  fact  that  two 
thousand  years  of  spray  irrigation  systems  are  now 
operational  without  obvious  environmental 
damage,  implies  that  application  of  effluent  to  land 
probably  does  not  cause  serious  harm  to  the  en- 
vironment. (Strachan-Chicago) 
W72-06949 


UNSOLVED    ENGINEERING     PROBLEMS    IN 
WATER  QUALITY  MANAGEMENT, 

Texas  Univ.,  Austin. 

E.  F.  Gloyna. 

In:  Man  and  his  Environment,  Vol.  1,  Pergamon 

Press,  Oxford.  1970,  p  29-41.  1  tab,  6  fig,  9  ref. 

Descriptors:  "Water  quality  control,  "Manage- 
ment, "Engineering,  "Water  pollution,  "Waste 
water  treatment.  Technology,  Economics,  Costs, 
Water  users,  Planning,  Pollution  abatement. 
Identifiers:  "Water  quality  management,  Optimum 
use,  Indiscriminant  release,  Maximum  beneficial 
use. 

The  major  technical  and  economic  problems  of 
water  pollution  and  wastewater  management  alter- 
natives are  examined.  General  water  pollution 
characteristics  are  discussed  and  some  specific  ex- 
amples of  data  presented.  Water  pollution  is 
defined  as  a  discharge  into  water  that  imposes  an 
external  cost  on  subsequent  users,  or  as  a 
discharge  that  interferes  with  the  optimum  use  of 
water  resources.  There  are  emerging  conflicts  in 
water  use.  If  people  are  given  the  right  to  indis- 
criminant releases  of  wastes  they  will  profit  for  a 
while.  If  people  are  shown  how  to  equitably  use 
their  water  resources,  they  will  profit  for  the  rest 
of  their  lives.  The  'maximum  beneficial  use'  can 
only  be  realized  when  the  problems  related  to 
resource  development  are  thoroughly  understood, 
the  basic  parameters  controlling  the  solutions  to 
some  of  the  environmental  problems  are  clearly 
defined,  the  economic  tradeoffs  are  acceptable  to 
the  body  politic,  and  the  basic  water  needs  of 
human  beings  are  satisfied.  Topics  include:  availa- 
ble alternatives,  influence  of  water  reuse  on  long 
range  planning,  monitoring  devices,  nutrient 
removal,  toxic  accumulations,  taste  and  odor  con- 
trol, disposal  of  refractory  organics,  problems  as- 
sociated with  translation  of  laboratory  data  to  usa- 
ble designs,  and  training.  (See  also  W72-05931  and 
W72-05932)  (Strachan-Chicago) 
W72-06954 


VELOCITY-GRADIENT  PATHS  IN  COAGULA- 
TION, 

Montgomery  (James   M.)  Consulting  Engineers, 

Inc.,  Pasadena,  Calif. 

For  primary  bibliographic  entry  see  Field  05F. 

W72-06973 
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TREATMENT  OF  ACID  MINE  DRAINAGE, 
'OPERATION  YELLOWBOY,' 

Dorr-Oliver  Inc.,  Westpoint,  Conn. 
L.  Girard. 

Journal  of  the  Pennsylvania  Water  Works  Opera- 
tors' Association,  Vol.  38,  p  67-77,  1966.  3  fig,  8 
tab. 

Descriptors:  'Water  pollution  sources,  *Waste 
water  treatment,  Water  treatment,  'Mine 
drainage,  'Iron,  Aluminum,  Silica,  'Ferrous 
sulfate.  Hardness  (Water),  Hydrogen  ion  concen- 
tration, Dissolved  oxygen,  Mine  wastes,  'Acid 
mine  water,  Water  pollution  treatment. 

'Yellowboy'  is  an  insoluble  iron  hydrate  produced 
as  a  result  of  acid  mine  drainage  and  the  process  of 
hydrolysis.  It  occurs  as  a  yellowish-brown  sedi- 
ment on  the  bottom  of  stream  beds  and  coats 
structures  with  a  yellowish  deposit  when  they 
come  in  contact  with  the  mine  water.  'Yellowboy' 
is  formed  when  ferrous  sulfate  occurring  in  either 
an  active  or  an  abandoned  coal  mining  operation  is 
drained  from  its  source  and  oxidized  to  ferric 
sulfate  by  the  oxygen  in  the  air  and  dissolved  ox- 
ygen in  the  water.  Mine  water  can  be  treated  by 
the  lime  neutralization,  aeration,  sedimentation, 
and  dewatering  process  to  yield  a  product  contain- 
ing less  than  6  ppm  of  iron  at  a  neutral  pH.  Based 
on  data  derived  from  the  pilot  plant  operation,  the 
cost  for  1 ,000  gals  will  range  between  $0,007  and 
$1.09.  Manganese,  aluminum  and  silica  are  also 
removed  by  lime  neutralization,  resulting  in  a 
decrease  in  total  hardness.  Even  though  active 
coal  mine  operators  treat  their  mine  drainage,  the 
problem  of  mine  water  pollution  will  be  present 
due  to  discharges  from  abandoned  coal  mines. 
(Bean-AWWARF) 
W72-06977 


EMERGENCY  WATER  SUPPLY  FACILITIES 
FOR  THE  SCHUYLKILL  COUNTY  MUNICIPAL 
AUTHORITY, 

Chester  Engineers,  Pittsburgh,  Pa. 

For  primary  bibliographic  entry  see  Field  05F. 

W72-06978 


PACKAGE  BIOLOGICAL  SEWAGE  TREAT- 
MENT, 

Floyd  L.  Vermette. 

U.  S.  Patent  No.  3,494,463,  3  p,  6  fig,  9  ref ;  Patent 
Abstracts  Section,  Official  Gazette,  Vol.  871,  No. 
2,  p.  479,  February  10,  1970. 

Descriptors:  'Patents,  Biological  treatment, 
'Liquid  wastes,  'Filtration,  'Aeration,  Domestic 
wastes,  Industrial  wastes,  Farm  wastes,  Waste 
treatment,  'Waste  water  treatment,  Water  pollu- 
tion control,  Pollution  abatement,  Mechanical 
equipment. 

The  apparatus  includes  aerobic  treatment  via  a 
trickling  filter,  or  packed  aeration  tower.  Feed  and 
recirculation  is  accomplished  by  an  air  lift  pump. 
Aeration  occurs  by  forced  draft  of  air  after  its  use 
for  pumping.  Anaerobic  biochemical  decomposi- 
tion occurs  in  the  lower  compartment  of  a  two- 
storied  tank  (Imhoff  tank).  In  the  modification 
designed  for  confined  animal  excrement  treatment 
an  object  is  to  utilize  treated  effluent  to  convey 
fresh  excrement  back  to  the  treatment  device  in  a 
closed  circuit.  All  final  effluent  other  than  digested 
sludge  for  fertilizer  is  eliminated.  (Sinha-OEIS) 
W72-07084 


SLUDGE  SETTLING  APPARATUS, 

Societe    Generate    d'Epuration   et   d'Assainisse- 

ment,  Paris  (France).  (Assignee). 

Georges  Andre  Baud. 

U.  S.  Patent  No.  3,494,462,  4  p,  6  fig,  4  ref;  Patent 

Abstracts  Section,  Official  Gazette,  Vol.  871,  No. 

2,  p  479,  February  10,  1970. 

Descriptors:  'Patents,  'Sludge  treatment,  'Aera- 
tion, Water  purification,  'Waste  water  treatment, 
Water  treatment,  Separation  techniques,  'Pollu- 


tion abatement.  Mechanical  equipment,  'Settling 

basins. 

Identifiers:  Settling  apparatus. 

The  apparatus  consists  of  a  tank  having  an  inlet  for 
impure  water  or  liquid,  an  overflow  for  clear  water 
and  at  least  one  sludge-evacuation  system.  The 
settling  tanks  are  separate  from  the  aeration  tanks. 
The  rate  of  re-circulation  is  limited  by  the  con- 
sideration of  the  power  to  be  employed  for  pump- 
ing from  one  plant  to  the  other  and  also  by  the 
large  dimensions  which  the  conduits  may  attain. 
Perfect  evacuation  of  the  sludges  is  effected  by 
means  of  a  partial  syphon  which  acts  as  a  flow 
regulator.  (Sinha-OEIS) 
W72-07085 


PROCESS  FOR  FLOCCULATING  AQUEOUS 
SUSPENSIONS, 

American  Cyanamid  Co.,  New  Castle,  Pa.  (As- 
signee). 

Anthony  Thomas  Coscia. 

U.  S.  Patent  No.  3,493,502,  3  p,  2  fig,  2  ref;  Patent 
Abstracts  Section,  Official  Gazette,  Vol.  871,  No. 
I,p222,  February  3,1970. 

Descriptors:  'Patents,  'Flocculation,  'Solid 
wastes,  'Suspended  solids.  Municipal  wastes,  In- 
dustrial wastes,  Sewage,  Pollution  abatement, 
Chemical  treatment,  'Waste  water  treatment. 
Water  treatment,  Water  pollution  control,  Separa- 
tion techniques. 
Identifiers:  Polymers,  Gelation. 

A  polymeric  flocculant  is  produced  by  reacting 
methylamine  with  epichlorohydrin  and  advancing 
the  reaction,  under  alkaline  conditions  in  the 
presence  of  water,  to  the  point  of  incipient  gela- 
tion of  the  reaction  mixture.  The  final  polymer 
solids  content  of  the  mixture  is  from  about  10  per 
cent  to  about  30  per  cent.  The  procedure  is  to  be 
used  for  dewatering  and/or  settling  aqueous 
suspensions  of  finely  divided  solids,  such  as 
sewage  sludge  and  industrial  process  and  waste 
water.  (Sinha-OEIS) 
W72-07088 


METHOD  FOR  THE  REMOVAL  OF 
SUSPENDED  MATTER  IN  WASTE  WATER 
TREATMENT, 

Allied  Chemical  Corp..  Idaho  Falls,  Idaho.  (As- 
signee). 
JohnC.Eck. 

U.  S.  Patent  No.  3,493,501,  9  p,  4  ref;  Patent  Ab- 
stracts Section,  Official  Gazette,  Vol.  871,  No.  1, 
p  222,  February  3, 1970. 

Descriptors:  'Patents,  'Flocculation,  'Suspended 
solids,  Suspension,  Water  purification,  'Waste 
water  treatment,  Water  pollution  treatment,  Pollu- 
tion abatement,  Sedimentation,  Sewage  treatment, 
Industrial  wastes,  Municipal  wastes,  Separation 
techniques. 
Identifiers:  Chemical  treatment. 

This  method  provides  for  the  use  of  an  anionic  or 
cationic  synthetic  organic  latex  to  flocculate  and 
produce  settling  of  finely  divided  organic  and  inor- 
ganic solids  suspended  in  water.  The  floe  may  then 
be  separated  from  the  water  by  decantation,  filtra- 
tion, or  by  centrifugation  and  flotation.  (Sinha- 
OEIS) 
W72-07089 


SLUDGE  TREATMENT  APPARATUS  AND 
METHOD, 

Simon-Hartley  Ltd.  (England).  (Assignee). 
Roger  G.  Knibb. 

U.  S.  Patent  No.  3,493,494,  3  p,  3  fig,  12  ref;  Patent 
Abstracts  Section,  Official  Gazette,  Vol.  871,  No. 
1.  p  220,  February  3,1970. 

Descriptors:  'Patents,  'Sludge  treatment,  Sewage 
sludge,  'Sewage  treatment,  Digestion  tanks, 
'Waste  treatment,  'Waste  water  treatment.  Pollu- 
tion abatement,  Water  pollution  control.  Mechani- 
cal equipment. 


The  treatment  consists  of  passing  a  gas  under  p 
sure  through  a  conduit  into  the  lower  end  of  pip 
for  escape  at  or  near  the  upper  end.  The  pipin 
mounted  outside  of  a  sludge  digester  tank  and  | 
vided  at  its  lower  end  with  an  inlet  for  sludge  fi 
the  digester  tank  and  at  its  upper  end  with  an  oil 
for  the  sludge  into  the  digester  tank.  The  slu 
thus  circulates  through  the  piping  from  the  bott 
to  the  top  of  the  digester  tank.  It  passes  a  hea 
fluid  through  a  jacket  surrounding  the  piping.  (.' 
ha-OEIS) 
W72-07090 


WATERCRAFT  WASTE  TREATMENT  SYST 
DEVELOPMENT  AND  DEMONSTRATION  I 
PORT. 

General  Electric  Co.,  Philadelphia,  Pa.  Re-er 
and  Environmental  Systems  Div. 

Copy  available  from  GPO  Sup  Doc,  $1' 
microfiche  from  NTIS  as  PB-208  345,  $0.95. 
vironmenlal  Protection  Agency  Water  Pollul 
Control  Research  Series,  134  p,  23  fig,  19  tal 
ref,  September  1971.  EPA  Program  15020  DH 
09/71. 

! 

Descriptors:    'Ships,    'Water   pollution   soutt 

'Flocculation,  Separation  techniques,  On-site 

vestigations.   Biochemical  oxygen   demand,  .' 

sorption.    Activated    carbon,    Organic    loadf 

Coliforms,   Sludge,   Incineration,    'Waste   wtf 

treatment. 

Identifiers:  Electrocoagulation. 

A  shipboard  sewage  treatment  system  consist 
of:  (1)  comminution  of  solids  for  ease  of  trans; 
and  further  treatment;  (2)  Electro  coagulation 
sewage  for  ease  of  removal  of  suspended  soli 
(3)  solids  separation;  (4)  soluble  BOD  reduct 
with  carbon  adsorption;  (5)  coliform  bacu 
removal;  and  (6)  solids  incineration  was  desigi 
to  process  shipboard  sanitary,  culinary,  a 
laundry  wastes  during  prolonged  sea  trials,  t 
vantages  of  the  electrochemical  system  inclu 
(1)  less  vulnerability  to  hydraulic  and  chemi 
shock  loads:  (2)  lesser  physical  size  and  wei 
than  biological  systems;  (3)  ease  of  automau 
and  (4)  the  treatment  processes  can  be  rapi 
started  and  stopped.  Waste  stream  character! 
tion  showed  the  BOD  and  suspended  solids  lev 
of  shipboard  wastes  to  be  2  to  3  times  the  cone 
trations  common  to  municipal  wastes.  Shipbo. 
wastes  effluent  from  the  demonstration  plant  c< 
tained  essentially  zero  coliforms,  94  mg/1  BC 
and  49  mg/l  suspended  solids,  all  below  the  '. 
MPN/lOOmg,  100  mg/l,  and  150  mg/l  standards 
coliforms,  BOD  and  SS  respectively.  The  develi 
ment  program  was  successful  in  demonstratin, 
practical  and  economically  viable  electro-chemi 
treatment  system,  and  further  refinements  . 
continually  being  explored.  (Lowry-Texas) 
W72-07099 


UNDERWATER  STORAGE  OF  COMBIN: 
SEWER  OVERFLOWS. 

Rohrer(Karl  R.)  Associates  Inc.,  Akron,  Ohio. 

Copy  available  from  GPO  Sup  Doc,  $1. 
microfiche  from  NTIS  as  PB-208  346,  $0  95.  F 
vironmenlal  Protection  Agency  Water  Polluti 
Control  Research  Series  September  1971.  170  p. 
fig,  14  tab,  33  ref.  EPA  Program  11022  EC 
09/71. 

Descriptors:  'Water  pollution  control,  'Strom  I 

noff,  'Storage  tanks,  Pilot  plants,  Construcli 

costs,  Operation  and  maintenance.  Flexibility, C 

timizalion.  Performance,  Waste  water  treaune 

Ohio. 

Identifiers:  'Combined  sewer  overflows.  'Fabri 

Two  100,000  gallon  collapsible  tanks  w< 
anchored  under  water  in  Lake  Erie  to  demr 
strate,  on  a  pilot  scale,  the  feasibility  of  stori 
combined  sewer  storm  overflow  in  underwi' 
flexible  tanks.  Site  selection,  model  testii 
system  design,  construction,  and  one  year's  ope 
tion  were  included  in  the  investigation.  During  t 
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's  operation,  988,000  gallons  of  storm  over- 
'  were  contained  and  returned  to  the  treatment 
t  for  treatment.  Preliminary  construction  costs 
il  .88  per  gallon  of  storage  capacity  showed 
nise  of  decreasing  to  $0.40  per  gallon  for  op- 
im  system  sizes.  Operation  and  maintenance 
s  must  be  kept  minimal,  with  automatic  opera- 
,  and  only  essential  utilization  of  electrical 
er.  It  was  determined  that  for  larger  installa- 
i,  modular  systems  of  250,000  to  500,000  gal- 
>asic  unit  tanks  should  be  employed,  with  site 
acteristics  determining  both  the  overall  feasi- 
/  of  the  system,  and  the  optimum  tank  size 
ild  such  a  system  be  feasible.  Life  expectancy 
ank  materials  can  only  be  determined  in  full 
:  operation  in  the  actual  environment.  The 
lusky  Pilot  Facility  contained  over  90%  of  the 
itional  load  which  ordinarily  would  have  been 
larged  and  delivered  it  for  treatment  at  the 
ment  plant.  (Lowry-Texas) 
-07100 


CATERING  OF  MINE  DRAINAGE  SLUDGE. 

t  Virginia  Univ.,  Morgantown.  Coal  Research 
au. 

I  available  from  GPO  Sup  Doc,  $1.00; 
ofiche  from  NTIS  as  PB-208  347,  $0.95.  En- 
imental  Protection  Agency  Water  Pollution 
rol  Research  Series  December  1971,  90  p,  19 
i  tab,  86  ref.  EPA  Program  14010  FJX--12/71 . 

xiptors:  *Acid  mine  water,  *Chemical 
ipitation,  'Neutralization,  *Sludge,  Hydrogen 
concentration,  Alkalinity,  Evaporation, 
ige,  Oxidation  lagoons,  Density,  Sedimenta- 
Flotation,  Coagulation,  Dewatering,  Vacuum 
Ig,  Filtration,  Centrifugation,  Ultrasonics, 
ste  water  treatment. 

Be  formed  by  the  neutralization  of  acid  mine 
lage  is  generally  affected  by  the  acid  mine 
r  composition  and  the  method  of  neutraliza- 
iised.  Most  sludges  generally  contain  hydrated 
'US  or  ferric  oxides,  gypsum,  hydrated  alu- 
m  oxide,  varying  amounts  of  sulfates,  calci- 
carbonates,  bicarbonates,  and  trace  amounts 
ica,  phosphate,  manganese,  titanium,  copper, 
tine.  The  more  important  physical  properties 
le  sludges  include  settleability,  density,  'de- 
rability,'  particle  characteristics,  particle  sur- 
properties,  and  sludge  flow  properties  such  as 
isity.  The  effects  of  both  raw  water  chemistry 
the  various  treatment  processes  on  sludge 
>osition  are  enumerated  for  each  treatment 
:ss.  The  methods  discussed  include:  (1)  con- 
onal  lime  neutralization;  (2)  mechanical  aera- 
(3)  lagoon  aeration;  (4)  pH;  and  (5)  sludge 
:ulation.  Several  other  processes,  described 
studied  in  slightly  more  detail,  include  the 
Density  Sludge  Process,  the  Densator 
:ss,  the  Elpo  Treatment  Process,  and  the  use 
ignetic  sludge.  Methods  of  thickening,  condi- 
ig  and  dewatering  are  also  presented,  with 
am  filtration  appearing  as  the  most  feasible 
tering  device  at  present.  From  the  wide 
ty  of  processes  and  effects  listed,  it  becomes 
ius  acid  mine  drainage  problems  must  be 
with  individually  on  small  scale  experimental 
,  since  no  two  problems  with  have  exactly 
ime  response  to  treatment.  (Lowry-Texas) 
07101 


tf  SEPARATION  OF  ACID  MINE 
!NAGE. 

'.ons  Inc.,  Cleveland,  Ohio. 

able  from  the  National  Technical  Informa- 
iervice  as  PB-208  411,  $3.00  in  paper  copy, 
in  microfiche.  Environmental  Protection 
:y  Water  Pollution  Control  Research  Series 
•er,  1971,  59  p,  11  fig,  8  tab,  32  ref.  EPA  Pro- 
14010  FUI-IO/71. 

iptors:  *Foam  separation,  *Froth  flotation, 
iary  treatment,  Separation  techniques, 
s.  Surfactants,  Foaming,  Bubbles,  Adsorp- 


tion, Coagulation,  Surface  tension,  Technical 
feasibility,  Economic  feasibility,  *Waste  water 
treatment,  *Mine  drainage,  Acid  mine  water. 

Laboratory  studies  of  continuous  flow  foam 
separation  were  conducted  to  determine  the  op- 
timum conditions  for  maximum  extraction  of  dis- 
solved metal  cations  (Fe,  Ca,  Mg,  Mn,  and  Al) 
from  acid  mine  drainage.  Foaming  experiments 
were  conducted  in  a  6  in. -diameter  glass  column 
capable  of  liquid  flow  rates  of  3-12  gal.  per  hour. 
The  approach  to  foam  separation  taken  was  the 
production  of  the  persistent  foams  which  allowed 
protracted  foam  drainage  to  reduce  liquid  carry- 
over in  the  foam.  The  effects  of  pH,  chelate  addi- 
tion, surfactant  type  and  concentration,  air  sparg- 
ing rate,  metal  concentration  and  foam  drainage 
were  investigated  in  relation  to  metal  extraction. 
The  average  extraction  rate  obtained  was  1.9  x  10- 
7  moles  total  metal  per  cm2  column  cross-section 
area  per  minute  which  is  approximately  4.0  x  10-7 
equivalents  per  cm2  per  minute.  Operation  in  sim- 
ple and  countercurrent  foaming  modes  produced 
similar  extraction  rates  for  acid  mine  drainage. 
Results  show  that  sewage  foamability  is  too  low 
for  foam  separation  alone  to  be  a  feasible  sewage 
treatment  method.  However,  foam  separation  with 
froth  flotation  for  treating  primary  and  secondary 
effluents  has  removed  as  much  as  70%  of  the 
COD,  90%  of  the  phosphates,  and  40-80%  of  the 
suspended  solids.  In  addition,  the  foam  separa- 
tion-froth flotation  system  uses  fewer  chemicals 
and  therefore  can  be  more  competetive  economi- 
cally. (Lowry-Texas) 
W72-07102 


FEASIBILITY  STUDIES  OF  APPLICATIONS  OF 
CATALYTIC  OXIDATION  IN  WASTEWATER. 

Southern  Illinois  Univ.,  Carbondale. 

Copy  available  from  GPO  Sup  Doc,  $0.75; 
microfiche  from  NTIS  as  PB-208  348,  $0.95.  En- 
vironmental Protection  Agency  Water  Pollution 
Control  Research  Series,  November  1971,  67  p,  31 
fig,  7  tab,  21  ref.  EPA  Program  17020  ECI--1 1/71. 

Descriptors:  'Ultrasonics,  Catalysts,  'Ozone, 
Tertiary  treatment,  Performance,  Optimization, 
Research  and  development,  Laboratory  tests, 
Analytical  techniques,  'Oxidation,  Phenol,  Tem- 
perature, 'Waste  water  treatment. 
Identifiers:  'Sonocatalytic  oxidation,  'Catalytic 
oxidation,  'Catalytic  ozonation,  Ozonation,  In- 
sonation,  Nickel. 

The  recent  discovery  of  the  synergistic  effects  of 
certain  catalysts  and  ultrasound  (sonocatalysis) 
prompted  research  investigating  the  feasibility  of 
using  sonocatalysis  for  advanced  wastewater 
treatment.  Sonocatalytic  oxidation,  sonocatalytic 
ozonation,  and  catalytic  ozonation  were  tested  in- 
dividually on  treatment  plant  effluent,  and 
mechanistic  studies  of  sonocatalysis  were  con- 
ducted concurrently  using  synthetic  wastes.  In- 
sonation,  activated  Raney-Nickel  catalyst,  and  air 
flow  produced  removals  of  78%,  96%,  and  100% 
of  COD,  Oxygen  Demand  Index  (ODD,  and 
coliforms,  respectively,  from  treated  wastewaters. 
Catalytic  ozonation  alone  was  shown  to  provide 
65%  COD  and  60%  TOC  removals  from  treated 
wastewaters  in  two  hours.  Synethetic  wastes  of 
phenol  and  orthochloronitro  benzene  (OCNB) 
were  prepared  and  sonocatalytic  ozonation  of  the 
phenol  resulted  in  a  rapid  phenol  decrease,  a  less 
rapid  COD  decrease  and  a  still  slower  TOC 
decrease.  The  phenol  appeared  to  undergo  a  step- 
wise conversion  to  intermediates  at  higher  oxida- 
tion states  during  slow  conversion  to  carbon  diox- 
ide and  water.  Neither  catalytic  oxidation  nor 
sono-oxidation  of  OCNB  occurred  at  room  tem- 
perature but  the  sonocatalytic  oxidation  combina- 
tion was  able  to  remove  all  traces  of  the  compound 
from  aqueous  solutions.  No  cost  estimate  for  the 
process  application  to  secondary  effluent  was 
developed.  (Lowry-Texas) 
W72-07103 


OXYGEN  CONSUMPTION  IN  CONTINUOUS 
BIOLOGICAL  CULTURE. 

Kansas  Univ. /Center  for  Research,  Inc., 
Lawrence. 

Copy  available  from  GPO  Sup  Doc,  $1.25; 
microfiche  from  NTIS  as  PB-208  349,  $0.95.  En- 
vironmental Protection  Agency  Water  Pollution 
Control  Research  Series,  May  1971,  130  p,  33  fig, 
30  tab,  45  ref.  EPA  Program  17050  DJS--05/71. 

Descriptors:  'Activated  sludge,  'Aeration, 
'Sludge,  Laboratory  tests,  Sampling,  Monitoring, 
Respiration,  Organic  loading,  Design  criteria, 
Mathematical  models,  'Waste  water  treatment, 
Oxygenation. 

Identifiers:  'Step  input,  'Mean  residence  time, 
'Transients,  Synthetic  wastes,  Glucose,  Oxygen 
consumption. 

Responses  of  laboratory  scale  aeration  only  and 
aeration  with  sludge  return  completely  mixed  ac- 
tivated sludge  (CMAS)  systems  to  step  changes  in 
the  influent  substrate  were  determined  using  a 
continuous  flow  automatic  recording  respirome- 
ter.  Substrates  included:  glucose;  a  mixture  of  glu- 
cose, glutamate,  and  acetate;  and  a  mixture  of 
sewage  solids  plus  Metrecal.  Doubling  the  sub- 
strate influent  to  an  aeration  only  CMAS  with  a  3 
hour  detention  time  produced  no  changes  in  ef- 
fluent soluble  COD,  and  tripling  the  influent  mix- 
ture to  a  similar  reactor  with  a  6  hour  mean  re- 
sidence time  also  produced  no  measureable  varia- 
tion in  effluent  soluble  COD.  Within  3  hours  of 
starting  the  transients  to  system  1,  and  within  5 
hours  of  the  introduction  to  unit  2,  the  systems 
were  again  operating  at  steady  state.  A  CMAS 
system  with  sludge  recycle  was  loaded  up  to  7.2 
times  the  original  loading  in  step  increments  with 
no  transient  increases  in  effluent  soluble  COD. 
However,  the  system  was  not  loaded  to  failure,  so 
no  maximum  loading  was  established.  A  mathe- 
matical model  was  then  formulated  to  predict  the 
oxygen  consumption  in  CMAS  systems,  both  aera- 
tion only  and  aeration  with  sludge  recycle.  Com- 
parison of  predicted  and  observed  values  showed 
good  agreement  during  the  first  6  hours  of  a 
transient,  after  which  the  assumption  that  all  of 
the  biological  solids  synthesized  remain  in  the 
reactor  causes  the  predicted  values  to  be  high.  A 
glossary  and  bibliography  are  included.  (Lowry- 
Texas) 
W72-07104 


FUTURE  GROWTH  OF  THE  POTATO 
PROCESSING  INDUSTRY, 

Simplot  (J.  R.)  Co.,  Caldwell,  Idaho. 
Ray  W.  Kueneman. 

In:  Potato  Waste  Treatment,  Proceedings  of  sym- 
posium sponsored  by  FWPCA  and  Idaho  Univer- 
sity, March  1968,  p  73-80. 

Descriptors:  'Potatoes,  'Vegetable  crops,  'Food 
chains,  Human  population,  Water  consumption. 
Forecasting,  Planning,  Industrial  wastes,   'Food 
processing  industry,  'Waste  water  treatment. 
Identifiers:  'Processing. 

Potatoes  represent  20%  of  the  total  vegetable 
production  in  the  United  States,  with  a  current  an- 
nual production  of  12.5  million  metric  tons.  In  Po- 
land, where  37.8  million  metric  tons  are  grown  an- 
nually, 6.5  million  metric  tons  are  consumed  fresh, 
23.3  million  metric  tons  are  used  as  feeds,  5.4  mil- 
lion metric  tons  as  seeds,  and  3.2  million  metric 
tons  are  used  in  industry  for  starch  and  alcohol 
production.  In  a  recent  study  on  the  consumption 
of  frozen  potatoes,  it  was  discovered  that  per- 
capita  consumption  of  frozen  potatoes  had  risen 
from  8.35  lbs  in  1967  to  9.38  lbs  in  1968,  and  pro- 
jected consumption  for  1976  is  18.20  lbs.  Other 
processed  potatoes  are  continuing  to  increase  in 
popularity  also,  and  if  losses  in  processing  con- 
tinue to  average  25%  of  the  fresh  potatoes 
processed,  then  the  potato  industry  of  1976  will 
have  to  process  1.85  million  tons  to  meet  the  1976 
demand.  The  nearly  1/2  million  tons  of  wastes 
produced  must  be  reduced,  re-used,  or  disposed 
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of,  and  the  time  for  developing  the  technology  to 
do  so  is  at  hand.  (See  also  W72-06852)  (Lowry- 
Texas) 
W72-07105 


DEVELOPMENT  AND  RESEARCH  INTO  PULP 
AND  PAPER  WASTE  TREATMENT  IN 
FRANCE, 

Degremont,  Rueil  (France). 

J.  Bebin. 

Pulp  and  Paper  Magazine  of  Canada,  Vol  71,  No. 

10,  May  15, 1970,  Technical  Paper  T21 5,  p  53-56. 

Descriptors:  *Pulp  and  paper  industry,  *Pulp 
wastes,  'Research  and  development.  Colloids, 
Color,  Hydrogen  ion  concentration,  Suspended 
solids,  Sulfite  liquors,  Ion  exchange,  Reverse  os- 
mosis, Flocculation,  Mixing,  Electrolysis,  Bub- 
bles, Flotation,  Chemical  precipitation,  Activated 
sludge,  Aerated  lagoons,  Sludge  disposal,  Cen- 
trifugation,  'Waste  water  treatment,  'Foreign 
research. 
Identifiers:  'Decantation,  'Thermal  conditioning. 

The  bulk  of  research  for  the  entire  paper  industry 
in  France  is  performed  by  the  'Centre  Technique 
du  Papier',  but  certain  individual  mills  also  operate 
some  research  facilities.  Much  of  the  research  has 
been  stimulated  by  the  imposition  of  taxes  by  the 
various  water  shed  authorities  on  both  water  usage 
and  effluent  discharges  of  industrial  plants.  Major 
characteristics  of  pulp  and  paper  wastes  include 
residual  color,  fibers,  fluctuating  pH,  high  sulfite 
concentrations,  and  high  concentrations  of  or- 
ganics.  Processes  currently  being  investigated  in- 
clude: (1)  decantation  with  chemical  addition  to 
remove  up  to  95%  of  the  settleable  solids;  (2)  flota- 
tion with  electrolytically  produced  air  bubble  for 
solids  removals;  and  (3)  two  stage  biological  treat- 
ment for  BOD  and  sulphite  removals.  Other  areas 
of  investigation  include  ion  exchange  for  color 
removal,  reverse  osmosis  for  water  re-use  applica- 
tions, and  aerated  lagoons  for  reduction  of  or- 
ganics.  Sludge  disposal  also  is  being  investigated 
since  many  of  the  processes  produce  sludge  which 
is  difficult  to  dewater,  with  current  efforts 
proceeding  mainly  in  centrifugation  and  thermal 
conditioning.  (Lowry-Texas) 
W72-07106 


RUBBER. 

National  Industrial  Pollution  Control  Council, 
Washington,  D.C.  Rubber  Sub-Council. 

For  sale  by  the  Superintendent  of  Documents,  U. 
S.  Government  Printing  Office,  Washington,  D.C. 
20402  Price  $0.20.  Sub-Council  Report,  October, 
1971,  15p,4fig,9ref. 

Descriptors:  'Rubber,  'Industrial  wastes,  'Air 
pollution,  Sulfur  compounds,  Odors,  Solid  wastes, 
Landfills,  'Waste  water  treatment,  Water  pollu- 
tion sources,  Water  quality  control. 
Identifiers:  'Tires,  'Recycling,  'Particulate  emis- 
sions. 

The  rubber  industry,  a  16-billion  dollar  per  year 
enterprise  employing  nearly  500,000  people,  sup- 
plies a  demand  for  rubber  products  that  has  risen 
to  30  lbs  of  rubber  per  capita  per  year.  Steps  taken 
by  the  industry  to  reduce  environmental  pollution 
include:  (1)  research  and  development  programs 
aimed  at  finding  a  subsequent  use  for  the  200  mil- 
lion tires  worn  out  annually  in  the  U.  S.;  (2)  con- 
version of  coal-burning  boilers  to  cleaner  burning 
oil  or  natural  gas;  (3)  new  or  improved  process 
water  treatment  methods;  (4)  odor  elimination; 
and  (5)  solid  waste  control.  Worn  out  tires  are 
being  used  for:  (1)  reduction  to  carbon  black  for 
use  as  an  ingredient  in  making  new  tires;  (2)  manu- 
facture of  artificial  grass;  (3)  particulate  segments 
of  road  surfacing  materials;  and  (4)  construction  of 
artificial  barrier  reefs  for  the  promulgation  of  sea 
life.  The  industry-wide  Rubber  Manufacturers  As- 
sociation Environment  Committee  is  involved  in 
the  pooling  and  interchanging  of  needed  technical 
information  to  obtain  comprehensive  and  continu- 
ing results.  (Lowry-Texas) 


W72-07107 


NITROGEN  REMOVAL  FROM  MUNICIPAL 
WASTE  WATER  BY  COLUMNAR  DENITRIFI- 
CATION, 

Environmental    Protection    Agency,    Cincinnati, 

Ohio.  Advanced  Waste  Treatment  Research  Lab. 

J.M.Smith,  A.  N.  Masse,  W.  A.  Feige,  and  L.  J. 

Kamphake. 

Environmental  Science  and  Technology,  Vol  6, 

No.  3,  March  1972,  p  260-267,  9  fig.  5  tab,  13ref. 

Descriptors:  'Municipal  wastes,  'Denitrification, 
'Nitrification,  Nitrates,  Ammonia,  Nitrogen,  Ox- 
idation-reduction reactions,  Slime,  Aerobic  condi- 
tions, Anaerobic  conditions.  Depth,  Dissolved  ox- 
ygen, Inhibition,  Filtration,  Cost  analysis,  'Waste 
water  treatment. 

Identifiers:  'Surface  loading  rates,  'Contact 
times.  Methanol. 

Pilot  scale  studies  of  columnar  denitrification, 
using  methanol  as  a  substrate  for  the  biochemical 
reduction  of  the  nitrate  ion,  were  conducted  on  the 
nitrified  effluent  of  a  municipal  waste  treatment 
plant.  Various  sizes  of  media  were  used,  and  over 
90%  denitrification  was  achieved  at 
methanol/nitrate  ratios  of  2.50/1  and  2.75/1  at  con- 
tact times  of  5  minutes  for  3.40  mm  median  diame- 
ter sand  and  15  minutes  for  3/4  in.  median  diameter 
stone,  with  both  runs  being  operated  at  a  surface 
loading  rate  of  7.0  gpm/ft2.  Advantages  of  the 
columnar  system  included  the  high  equivalent  con- 
centration of  slime  per  volume,  the  intimate  con- 
tact afforded  by  the  large  surface  area,  elimination 
of  secondary  clarification  and  sludge  recycle, 
shorter  contact  times,  the  fact  that  the  denitrifica- 
tion column  could  be  used  as  a  tertiary  filter,  and 
the  placing  of  the  nitrogen  removed  during  the 
process  back  into  the  ecosystem  as  elemental 
nitrogen.  Chemical  costs  to  remove  20  mg/1  of 
nitrate-nitrogen  in  the  presence  of  6  mg/1  of  dis- 
solved oxygen  at  a  2.75  to  1  methanol  to  nitrogen 
ratio  will  be  1.9  cents/1000  gallons.  No  construc- 
tion or  operational  costs  were  reported.  (Lowry- 
Texas) 
W72-07108 


PILOT  SCALE  THICKENING   OF  CLARIFIER 
SLUDGES  FROM  A  NEWSPRINT  MILL, 

The  Ontario  Paper  Co.  Ltd.,  Thorold  (Ontario). 
W.  F.  Fell,  A.  Tomiak,  and  J.  L.  Smith. 
Pulp  and  Paper  Magazine  of  Canada,  Vol  71,  No. 
10,  May  15,  1970,  Technical  Paper  T  225,  p  62-68, 
3  fig,  4  tab. 

Descriptors:  'Pulp  wastes,  'Clarification,  'Sludge 
disposal,  Dewatering,  Centrifugation  filtration. 
Pilot  plants,  Cost  comparisons.  Operating  costs. 
Installation  costs,  Pulp  and  paper  industry. 
Separation  techniques,  'Waste  water  treatment. 
Identifiers:  'Wood  fibers,  'Suspended  solids. 

Addition  of  a  clarifier  for  suspended  solids 
removals  at  the  Thorold,  Ontario  mill  of  the  On- 
tario Paper  Company,  Ltd.,  prompted  a  search  for 
an  economical  thickening  device.  A  trial  com- 
parison of  a  belt  filter  and  a  solid  bowl  centrifuge 
was  conducted  on  a  pilot  scale.  Units  tested  were  a 
3  ft  by  1  ft  Eimco  belt  filter  and  a  Sharpies  P-3000 
Super-D-Canter  centrifuge.  The  pilot  scale  infor- 
mation was  used  to  determine  full  scale  criteria 
concerning  cake  dryness,  cost  of  final  installation, 
and  cost  of  a  operation.  During  the  final  three 
weeks  of  the  experimentation,  with  both  units 
receiving  the  same  sludge  of  3.66%  consistency, 
average  consistency  of  the  filter  was  25.3%  and 
average  consistency  out  of  the  centrifuge  was 
25.1%.  Although  the  performance  figures  were 
nearly  equal,  cost  of  installation  of  an  8  ft  diameter 
by  8  ft  belt  filter,  the  size  required  for  the  job,  was 
$47,000,  compared  to  $68,000  for  a  comparable 
size  centrifuge.  Yearly  operational  costs  for  the 
centrifuge  were  $10,000  higher  also.  Therefore, 
the  belt  filter  was  chosen  for  installation.  (Lowry- 
Texas) 
W72-07109 


BIOLOGICAL  OXIDATION  OF  COKE  PLA 
WASTE, 

Armco  Steel  Corp.,  Middletown,  Ohio. 

J.  E.  Barker,  and  R.  J.  Thompson. 

Preprint,   Chicago   Regional   Technical   Meeti 

American  Iron  and  Steel  Institute,  October 

1971.  24  p.  EPA  Program  12010  EDY-10/71. 

Descriptors:  'Steel,  'Waste  water  treatnu 
Biological  treatment,  Ammonia,  Phenol,  Chemi 
oxygen  demand.  Tertiary  treatment,  'Imdust 
wastes,  Coals,  Industrial  plants.  Pilot  plat 
Nitrification,  Denitrification,  Ammonia. 
Identifiers:  'Coke,  'Ammonia  liquor,  Cyani 
Thiocyanate. 

A  one-year  study  using  a  l-g/m  pilot  plant 
biological  treatment  of  coke  plant  ammonia  liq 
was  conducted.  The  first  process  was  used  to 
idize  carbon  compounds,  the  second  process 
idized  ammonia  to  nitrate,  and  the  final  proc 
reduced  nitrogen  to  nitrogen  gas.  Overall  des 
was  a  completely  mixed  activated  sludge  sysU 
Treatment  removal  efficiencies  averaged  99.9  p 
cent  phenol,  80  percent  COD,  90  percent  < 
monia,  57  percent  cyanide,  and  17  percent  tr 
cyanate.  Waste  strength  and  variabilities  are 
ported.  (EPA  abstract) 
W72-07120 


EFFECTS  OF  DETENTION  TIME  ON  AEROl 
SLUDGE  DIGESTION  OF  PRIMARY  SLUDGE 

Oklahoma  State  Univ.,  Stillwater.  School  of  C 

Engineering. 

E.  E.  Cook,  Q.  B.  Graves,  Y.  A.  Badra,  and  D. 

Scott. 

Mimeo,  1971.  19  p,  12  fig,  3  ref.  EPA  Progr 

17070  DAU--00/7I. 

Descriptors:  'Sludge  digestion,  "Sewage  slud, 
'Aerobic  treatment.  Sludge  treatment,  Sew. 
treatment,  Domestic  wastes,  Waste  dispo? 
Anaerobic  digestion,  Waste  water  treatment. 
Identifiers:  'Aerobic  sludge  digestion.  Digest 
of  primary  sludge,  Digestion  of  mixed  primary  a 
secondary  sludge.  Digestion  of  secondary  sludg< 

In  an  effort  to  decrease  the  time  required 
sludge  digestion,  research  was  directed  towai 
aerobic  digestion  in  opposition  to  anaero 
digestion.  Sludge  was  retained  in  aerobic  digest 
for  2,  4,  8  or  12  days.  Air  was  supplied  through  £ 
fusers  in  the  bottom  of  the  digesters  at  the  rale 
88cfm/1000  cu  ft  of  digester  space.  The  digest 
were  180  gallon  plastic  tanks,  each  placed  insid 
250  gallon  tank.  Heating  or  cooling  water  pumf 
through  the  bottom  of  the  outside  tank  maintaic 
a  temperature  of  25  deg  C  in  the  aerobic  digesle 
Data  were  collected  on  the  COD.  total  sold 
volatile  solids,  ammonia  nitrates  and  phosphat 
Considering  all  parameters,  the  4-day  delenti 
time  out-performed  the  other  detention  times 
each  parameter  considered  except  COD  A  loni 
detention  was  needed  to  reduce  the  COD  to  a  li 
level. 
W72-07121 


BIOLOGICAL  DEGRADATION  OF  TERTIAl 
BUTYL  ALCOHOL, 

Robert   S.    Kerr   Water   Research   Center.  A( 

Okla. 

J.  A.  Horn,  J.  E.  Moyer,  and  J.  H.  Hale. 

Paper  presented  at  25th  Annual  Purdue  Industr 

Waste  Conference.  Lafayette,  Indiana.  May  19 

31  p,  6  fig,  10  tab,  6  ref.  EPA  Program  1 202 

05/70. 

Descriptors:       'Activated      sludge.      *Chemi< 

wastes.  Bacteria,   'Biological  treatment.  Desij 

Chromatography.    Biochemical   oxygen  demar 

Chemical  oxygen  demand.  Alcohols,  Waste  wai 

treatment. 

Identifiers:     'Refractory     chemicals,     Maten: 

balance.  Carbon  analysis,  'Acclimation. 

Long  term  (8  weeks)  microbial  acclimation  by  I 
enrichment    culture    method    was    employed 
develop  a  culture  capable  of  biodegrading  tertia 
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ityl  alcohol.  During  bench-scale  studies  in  con- 
luous-feed  completely-mixed  reactors,  the  ae- 
rated sludge  biomass  removed  85-98  percent  of 
e  TBA  substrate.  Substrate  concentrations  ex- 
essed  as  carbon  and  reactor  detention  times 
;re  respectively  400-1800  mg/1  and  1-4.3  days. 
ni:  carbon  loadings  varied  from  0.12  to  0.27  lbs. 
rbon/day/lb.  MLVSS.  The  results  of  'evolved 
s'  analyses  substantiated  by  a  carbon  materials 
lance  illustrated  that  at  least  99  percent  of  the 
)A  removal  occurring  was  due  to  biodegradation 
:her  than  airstripping.  The  presence  of  more 
idily-degradable  carbon  substrates  in  both 
nthetic  and  actual  wastes  did  not  interfere  with 
IA  metabolism.  (EPA  abstract) 
72-07125 


11  NEW  PRODUCTS  REVIEW. 

r  primary  bibliographic  entry  see  Field  05G. 
72-07130 


^DEGRADATION  OF  SYNTHETIC  DETER- 
:nts  EVALUATION  BY  COMMUNITY  TRI- 
S,  PART  2:  ALCOHOL  AND  ALKYLPHENOL 
HOXYLATES, 

ell  Research  Ltd.,  Egham  (England).  Egham 

search  Lab. 

H.Mann,  and  V.  W.  Reid. 

irnal  of  the  American  Oil  Chemists'  Society 

1.48,  No.  12,  p  794-797,  December  1971.  1  fig,  3 

,16  ref. 

scriptors:  *Biodegradation,  "Detergents,  "A1- 
tols,  "Effluents,  Sewage  treatment,  Accli- 
tization,  Activated  sludge,  Sewage  bacteria, 
ration,  Seasonal,  Fluctuation,  Summer,  Foam- 
,  Chromatography,  Chemical  properties,  Bac- 
ia,  Trickling  filters,  Alkylbenzene  sulfonates, 
ntifiers:  "Ethoxylates,  Iso-octylphenol,  Thin 
er  chromatography,  Alkyl  sulfates,  Cobalti- 
Kyanate,  Dobanol,  Neodol,  Nonidet  P  40,  No- 
et  P  100,  Alkyl  ethoxylate,  Dobanol  25-9, 
banol  91-8,  Alkylphenol  ethoxylates,  Alcohol 
oxylates. 

)lished  evidence  concerning  the  biodegradabili- 
of  branched  chain  alkylphenol  ethoxylates  is 
iflicting.  Variation  in  results  is  probably  due  to 
jfficient  bacterial  acclimation  and  failure  of  the 
ialti-thiocyanate  method  to  respond  to  the 
degradation  intermediates  which  still  show  sub- 
Hiai  foaming  and  other  surface  activity.  In 
er  to  establish  the  order  of  biodegradation, 
axylate  derivatives  of  synthetic  primary  al- 
ols  and  iso-octylphenol  were  evaluated  under 
ctical  trickling  filter  sewage  treatment  condi- 
18  with  established  bacterial  acclimatization, 
degradation  was  determined  by  methods  used 
an  earlier  study.  Thin-layer  chromatography 
employed  for  determining  trace  quantities  of 
ionics  in  the  influent  and  effluent  streams, 
thetic  alcohol  ethoxylates  showed  good 
iegradability  in  the  trickling  filter  even  in 
ter,  which  is  in  line  with  laboratory  tests.  Ef- 
nts  were  practically  nonfoaming  and  on 
her  aeration  an  ultimate  biodegradability  of  99 
:ent  was  achieved.  Ethoxylates  based  on  iso- 
'Iphenol  biodegraded  in  winter  to  an  extent  of 
ie  20  percent  only.  In  summer,  values  as  high 
i0  percent  were  obtained.  In  general  however 
•xylates  of  this  type  cannot  be  considered 
legradable.  Effluents  containing  residual  al- 
ihenol  ethoxylate  showed  considerable  ten- 
cy  to  foam  even  in  summer  (10-12  cm  foam 
ht).  Those  with  only  residual  alkyl  sulfate  or 
I  ethoxylate  were  practically  nonfoaming  (0-2 
foam  height).  (See  also  W72-07149)  (Snyder- 
eile) 
1-07148 


Journal  of  the  American  Oil  Chemists'  Society, 
Vol.  48,  No.  12,  p  798-799,  December  1971.  2  tab,  2 
ref. 

Descriptors:  "Biodegradation,  "Detergents,  "Ef- 
fluents, Alcohols,  Aeration,  Activated  sludge, 
Foaming,  Sewage  treatment,  Phenols,  Biochemi- 
cal oxygen  demand,  Trickling  filters,  Surfactants, 
Salts,  Sodium. 

Identifiers:  "Alcohol  sulfates,  Coconut  alcohol, 
Synthetic  alcohol,  Dobanol  25,  Neodol,  Alkyl 
sulfates,  Triethanolamine. 

Field  and  continuous  laboratory  tests  were  per- 
formed to  evaluate  the  biodegradability  in  ac- 
tivated sludge  of  two  primary  alcohol  sulfates 
derived  from  a  coconut  alcohol  and  a  synthetic  al- 
cohol (Dobanol  25).  The  field  tests  were  conducted 
at  a  small  trickling-filter  sewage  treatment  plant  by 
the  Water  Pollution  Research  Laboratory.  Sam- 
pling and  analyses  were  performed  according  to 
methods  established  in  previous  studies.  The  alkyl 
sulfates  used  in  the  tests  were  in  the  form  of  their 
sodium  or  triethanolamine  salts.  Tabulated  data 
show  that  both  materials  are  highly  biodegradable 
(95-98  percent)  and  laboratory  tests  indicate  that 
both  products  are  almost  completely  biodegrada- 
ble (99  percent),  with  temperature  having  little  in- 
fluence on  the  degree  of  biodegradation.  On  aera- 
tion of  effluents  in  the  laboratory,  further  degrada- 
tion to  99  percent  was  achieved  with  both  alcohol 
sulphates.  An  evaluation  of  the  foaming  tendency 
of  effluents  showed  that  those  containing  only 
residues  of  either  alcohol  sulphate  were  practically 
nonfoaming.  (See  also  W72-07148)  (Snyder-Bat- 
telle) 
W72-07149 


PRESSING   OUT  THE   LAST  BIT  OF  POLLU- 
TION. 

Chemical  Week,  Vol  1 10,  No  7,  p  31-32,  February 
16,1972. 

Descriptors:  "Waste  water  treatment,  "Filtration, 
"Organic  wastes,  Industrial  wastes,  Oily  waters, 
Separation  techniques,  Membrane  processes, 
Coalescence,  Costs,  Water  pollution  control, 
Screens,  Oil,  Suspended  load,  Sediments. 
Identifiers:  Coalescer  filtration  unit. 

A  coalescer  filtration  unit  has  been  developed 
which  shows  promise  of  removing  all  insoluble  or- 
ganic matter  from  waste  water.  A  1-foot  square, 
7.5-gal/minute  filter  has  been  removing  100  per- 
cent of  insolubles  (primarily  oil)  in  a  test  on  a  steel 
plant's  effluent.  Waste  water  containing  less  than 
100  ppm  of  organic  constituent  is  passed  through  a 
filter-press  assembly  with  a  glass-fiber  bed.  Water 
and  organic  material  emerge  from  the  assembly  as 
separate  streams.  The  assembly's  membrane  is 
formed  from  phenol-formaldehyde-coated  glass 
fiber  and  consists  of  three  layers.  A  second  stage 
screen  barrier  is  made  from  100-mesh  monel 
screen  coated  with  0.005  in.  of  Teflon.  Waste 
water  is  filtered  and  sieved  before  entering  the  as- 
sembly to  reduce  insolubles  to  100  ppm  and 
remove  large  drops  of  oil.  The  process  is  not  ap- 
plicable to  soluble  matter,  but  the  developers  are 
optimistic  about  finding  a  solvent  to  accomplish 
this.  Potential  application  of  the  process  to 
specific  pollutants,  such  as  heavy  metals  or 
phenols,  has  not  yet  been  determined.  The  process 
also  may  have  applications  beyond  waste  water 
treatment,  such  as  separation  of  water  from 
chemicals  during  processing.  (Mortland-Battelle) 
W72-07172 


B.  David  Clark,  and  Kenneth  A.  Dostal. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-208  435,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Report  No  FR-6,  July  1968.  62 
p,  7  fig,  16  tab,  7  ref,  3  append.  FWPCA  Program 
17050—07/68. 

Descriptors:  "Waste  water  treatment,  "Aerated 
lagoons,  Oregon,  "Biochemical  oxygen  demand, 
"Sampling,  Aeration,  Chlorination,  Water  pollu- 
tion sources,  Oxygen  demand,  Spraying,  Data  col- 
lection, Operating  costs,  Maintenance  costs. 
Identifiers:  "Chemawa  (Ore),  Polishing  ponds, 
Waste  characterization,  "Aerator,  Supplemental 
aeration. 

The  Bureau  of  Indian  Affairs  (BIA)  operates  a 
nine  month  school  for  900-1,000  Indians  at 
Chemawa,  approximately  two  miles  north  of 
Salem,  Oregon.  The  waste  treatment  plant  for  the 
school  is  unique  in  this  area,  consisting  of  a  facul- 
tative mechanically  aerated  lagoon  followed  by  a 
two-acre  polishing  pond  and  chlorination.  A  sam- 
pling program  was  established  to  determine  raw 
waste  load  and  characteristics;  solids  and  BOD 
removal  in  aerated  lagoon;  sludge  accumulation  in 
aerated  lagoons;  MPN  level  in  aerated  lagoons; 
Adequacy  of  aerator  for  mixing  and  oxygenation; 
effect  of  polishing  pond  on  BOD,  DO,  MPN  and 
SS;  effect  of  chlorination  on  BOD,  DO,  MPN  and 
SS;  and  operation  and  maintenance  costs  and 
requirements.  Conclusions  were:  complete-mix 
kinetics  can  be  used  with  the  survey  data  to  pre- 
dict closely  the  actual  aerated  lagoon  BOD5 
removal  efficiency  using  a  BOD5  removal  rate  of 
0.034/day  and  a  value  of  1,035  as  the  constant  in 
the  Van't  Arrhenius  temperature  correction  equa- 
tion. The  aerated  lagoon  mechanical  aerator  is  suf- 
ficient for  oxygen  dispersion,  but  inadequate  to 
meet  the  oxygen  demand  at  all  expected  operating 
conditions.  At  the  present  BOD5  loading  level  of 
230  lb/day,  the  aerator  will  not  provide  sufficient 
oxygen  at  temperatures  above  17  degrees  C.  With 
an  increase  in  BOD5  load  of  25  percent,  the  max- 
imum operating  temperature  is  reduced  to  11 
degrees  C.  The  supplemental  spray  aeration 
system  provides  a  minimal  quantity  of  oxygen  per 
day  on  the  basis  of  theoretical  calculations.  It  is 
recommended  that  the  aerated  lagoon  be  increased 
to  prevent  development  of  anaerobic  conditions, 
and  that  further  study  of  the  aerated  lagoon  be  car- 
ried out  to  confirm  temperature  and  BOD5 
removal  relationships. 
W72-07247 


DEGRADATION  OF  SYNTHETIC  DETER- 
'iTS  EVALUATION  BY  COMMUNITY  TRI- 
,  PART  3:  PRIMARY  ALCOHOL 
PHATES, 

II  Research   Ltd.,   Egham   (England).   Egham 

:arch  Labs. 

I- Mann,  and  V.  W.  Reid. 


ECONOMIC  ASPECTS  OF  THERMAL  POLLU- 
TION CONTROL  IN  THE  ELECTRIC  POWER 
INDUSTRY, 

Pacific  Northwest  Water  Lab.,  Corvallis,  Oreg. 
For  primary  bibliographic  entry  see  Field  05G 

W72-07246 


EVALUATION      OF      WASTE      TREATMENT 
SYSTEM:  CHEMAWA  INDIAN  SCHOOL, 

Pacific  Northwest  Water  Lab.,  Corvallis,  Oreg. 


EVALUATION  OF  EXTENDED  AERATION 
TREATMENT  AT  RECREATION  AREAS, 
PROGRESS  REPORT, 

Pacific  Northwest  Water  Lab.,  Corvallis,  Oreg 
B.David  Clark. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-208  436,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Working  Paper  No  68,  Report 
No  PR-8,  March  1970.  90  p,  13  fig,  32  tab,  21  ref 
append.  FWPCA  Program  15010—03/70. 

Descriptors:  "Recreation  facilities,  "Winter 
sports,  "Aeration,  "Parks,  "Waste  water  treat- 
ment, "Activated  sludge,  "Design  criteria, 
Oregon,  Washington,  Water  pollution  sources,  Or- 
ganic loading,  Filtration,  Tertiary  treatment. 
Identifiers:  "State  Parks,  "Summer  sports,  "Ex- 
tended aeration,  Sunset  Bay  St  Park  (Ore),  Crystal 
Mt.  (Wash),  Mt.  Hood  (Ore). 

The  objectives  are  to  define  basic  waste  charac- 
teristics from  recreation  areas,  evaluate  existing 
treatment  processes  and  to  develop  a  guide  for  the 
planning  and  design  of  wastewate.  treatment 
facilities  at  recreation  areas.  The  two  winter 
recreation  areas  included  Timberline  Lodge  on  Ml. 
Hood,  approximately  50  miles  east  of  Portland, 
Oregon,  and  Crystal  Mountain  Ski  Area  near  Mt. 
Rainier  National  Park,  approximately  50  miles  east 
of  Tacoma,  Washington.  The  two  summer  areas 
included  Sunset  Bay  State  Park,  also  on  the 
Oregon  coast,  approximately  five  miles  north  of 
Bandon.  Conclusions  were:  Overall  design  of  ex- 
tended aeration  activated  sludge  systems  treating 
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the  highly  variable  recreation  wastewater  will 
result  in  low  organic  loadings  during  low  flow 
periods  that  may  result  in  an  inefficient  system 
due  to  pH  problems,  nitrification-denitrification, 
reduced  organic  removal  rate,  and  a  highly 
dispersed  aeration  sludge  with  poor  settling 
characteristics.  A  peak  flow  rate,  on  the  order  of 
10  times  the  average  daily  flow,  should  be  con- 
sidered in  the  design  of  final  clarifiers  treating 
recreation  wastewaters  due  to  the  possibility  of 
carryover  of  suspended  solids  at  the  higher  peak 
flow  rates.  The  organic  removal  rate  in  terms  of 
COD  is  highly  dependent  on  stable  pH  conditions 
in  the  aeration  basin  of  a  biological  system  and 
may  be  severely  reduced  if  conditions  are  not  sta- 
ble. The  sludge  synthesis  ratio  is  not  seriously  af- 
fected by  unstable  low  pH  conditions.  It  is  recom- 
mended that,  where  secondary  treatment  is  the 
desired  standard,  the  use  of  extended  aeration  ac- 
tivated sludge  systems  for  the  treatment  of  recrea- 
tion wastes  be  discouraged  unless  adequate  as- 
surance can  be  given  that  the  plant  will  be  properly 
operated  and  maintained,  including  proper  sludge 
wasting  facilities  and/or  an  adequately  designed 
solids  removal  process  is  added  to  the  system 
either  in  the  form  of  a  polishing  pond  or  a  filtration 
unit.  (See  also  W72-07249) 
W72-07248 


BASIC  WASTE  CHARACTERISTICS  AT 
WINTER  RECREATION  AREAS,  PROGRESS 
REPORT, 

Pacific  Northwest  Water  Lab.,  Corvallis,  Oreg. 
B.  David  Clark. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-208  437,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Report  No  PR-7,  January 
1969.  84  p,  12  fig,  14  tab,  append.  FWPA  Program 
15010—01/69. 

Descriptors:  'Recreation  facilities,  'Skiing, 
'Winter  sports,  'Design  criteria,  'Organic  load- 
ing, 'Solid  wastes,  'Waste  water  treatment, 
'Regression  analysis,  Oregon,  Washington,  Water 
pollution  sources,  Treatment  facilities. 
Identifiers:  Crystal  Mt.  (Wash),  Mt.  Hood  (Ore), 
Bachelor  Butte  (Ore). 

Findings  are  summarized  of  surveys  at  three 
winter  sports  areas  to  determine  basic  wastewater 
characteristics  and  recommend  criteria  for  use  in 
the  design  of  treatment  facilities.  The  study  was 
conducted  over  the  1967-68  recreation  season 
from  approximately  December  1967  to  May  1968. 
The  three  sites  selected  were  Crystal  Mountain  Ski 
Area  near  Mt.  Rainier  National  Park  in  the  State  of 
Washington,  Timberline  Lodge  on  Mt.  Hood,  ap- 
proximately 50  miles  east  of  Portland,  Oregon  and 
Bachelor  Butte  Ski  Area  approximately  20  miles 
west  of  Bend,  Oregon.  The  quantity  of  various 
wastewater  parameters  discharged  is  a  linear  func- 
tion of  number  of  full-time  employees,  and  either 
or  both  total  visitors  and  overnight  guests  depend- 
ing on  the  facilities.  This  relationship  was  verified 
by  multiple  linear  regression  analysis  techniques. 
Statistically  significant  but  highly  variable  rela- 
tions were  developed  for  COD,  BOD5,  suspended 
solids,  total  nitrogen,  and  total  phosphates.  It  is 
recommended  that  the  maximum  value  of  the  95 
percent  confidence  limit  be  used  in  selecting 
design  values.  Methods  for  estimating  design  or- 
ganic loading  and  design  solids  loading  were 
developed.  (See  also  W72-07248). 
W72-07249 


HOUSEBOAT  WASTE  CHARACTERISTICS 
AND  TREATMENT, 

Pacific  Northwest  Water  Lab.,  Corvallis,  Oreg. 
B.D.Clark. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-208  438,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Report  No  PR-6,  September 
1967.  33  p,  2  fig,  9  tab,  11  ref.  FWPCA  Program 
15020—04/68. 

Descriptors:  'Waste  water  treatment,  'Recrea- 
tion, 'Boating,  Biochemical  oxygen  demand, 
'Aerobic  treatment,  Aeration,  Suspended  solids. 


Identifiers:  'Houseboat  wastes.  Total  grease  and 
oil. 

The  average  per  capita  BOD5  and  per  capita 
suspended  solids  (SS)  in  houseboat  wastes  is  43 
plus  or  minus  3  (95%  confidence  limits)  gm/day 
and  34  plus  or  minus  7.1  gm/day,  respectively.  The 
average  per  capita  total  grease  and  oil  in  the 
houseboat  waste  is  17.4  plus  or  minus  7.7  gm/day. 
This  value  is  higher  than  normal  domestic  sewage 
and  waste  from  the  average  land  residence.  Small 
extended  aeration  biological  treatment  units  offer 
a  practical  means  of  economically  providing 
secondary  treatment  for  houseboat  wastes.  A 
study  made  in  Canada  indicates  the  applicability  of 
these  units  for  individual  home  application.  Use  of 
conventional  design  values  of  0.17  pounds  (77  gm) 
of  BOD5  and  0.2  pounds  (90  gm)  of  SS  per  capita 
per  day  would  provide  a  conservative  design  of 
biological  treatment  facilities  for  houseboat  and 
moorage  wastes.  The  average  daily  18-hour  per 
capita  flow  of  75  gpd  with  a  minimum  retention 
time  of  24  hours  should  be  used  in  hydraulically 
sizing  treatment  aeration  tanks.  A  maximum  3- 
hour  flow  rate  of  700  gpcd  should  be  used  to  size 
settling  compartments  and  inlet-outlet  devices. 
The  alkalinity  contributed  by  the  houseboat  may 
be  insufficient  to  maintain  optimum  pH  conditions 
in  aerobic  biological  treatment  units.  Addition  of  a 
buffering  solution  may  be  necessary.  (See  also 
W72-07251) 
W72-07250 


HOUSEBOAT  WASTES:  METHODS  FOR  COL- 
LECTION AND  TREATMENT, 

Pacific  Northwest  Water  Lab.,  Corvallis,  Oreg. 
B.D.Clark. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-208  439,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  June  1967.  84  p,  15  fig,  7  tab, 
10  ref,  2  append.  FWPCA  Program  15020—06/67. 

Descriptors:    'Waste   water  treatment,   'Recrea- 
tion,   'Boating,    'Aerobic    treatment,    Pumping, 
'Disinfection,       Costs,       'Aeration,       Oregon, 
Washington,  California. 
Identifiers:  Portland  (Ore),  'Houseboat  wastes. 

The  study  area  included  the  States  of  Washington, 
Oregon,  and  California  which  have  over  1200 
houseboats  and  many  other  floating  structures 
requiring  sewage  collection  and  treatment  facili- 
ties. Average  daily  houseboat  wastewater  quanti- 
ties are  similar  to  those  for  normal  land  residences 
with  a  daily  per  capita  flow  of  75  gpd.  The  average 
16-hour  flow  is  also  similar  with  a  per  capita  flow 
rate  of  95  gpd.  Central  collection  of  all  wastes  is 
recommended  wherever  possible  requiring  that 
moorages  provide  central  collection  facilities  for 
houseboat  wastes  and  wastewaters  from  other 
floating  structures.  Pumping  all  wastes  to  a  shore 
sewer  is  the  least  expensive  and  most  practical  al- 
ternative wherever  this  is  possible.  Individual 
treatment  devices  including  macerator-chlorinator 
toilets,  incinerator  toilets,  septic  tanks  with  soil 
absorption  fields,  and  aerobic  extended  aeration 
units  were  considered.  Aerobic  biological  treat- 
ment units  with  disinfection  facilities  would  pro- 
vide satisfactory  treatment;  costs  for  a  floating 
unit  would  range  from  $1800  to  treat  the  wastes 
from  a  single  houseboat,  to  $200  per  houseboat  for 
the  wastes  from  50  houseboats.  Primary  settling 
with  sludge  removal  facilities  and  chlorination  of 
the  effluent  could  be  considered  as  an  interim 
method  of  treatment.  A  system  adequate  to  serve 
up  to  25  to  35  houseboats  could  be  fabricated  for 
$500  to  $700,  excluding  labor  costs.  A  system 
design  with  three  alternatives  was  made  for  a  typi- 
cal moorage  in  the  Portland,  Oregon,  area.  The 
design  considered:  (1)  pumping  with  centrifugal 
pumps  from  each  houseboat  to  a  lift  station  for 
further  lifting  to  a  city  sewer,  (2)  pumping  with 
centrifugal  pumps  directly  to  a  city  sewer  from 
each  houseboat,  and  (3)  pumping  with  pneumatic 
ejectors  to  a  floating  treatment  facility.  The  cost  to 
the  individual  houseboat  owner  for  each  plan  was 
$935,  $1560,  and  $1460,  respectively.  The  first  cost 
to  the  moorage  owner  for  each  plan  was  $7500, 
$4600,  and  $8700,  respectively.  These  figures  do 


not  include  annual  costs  for  financing,  operation! 
and  maintenance.  (See  also  W72-07250) 
W72-07251 

5E.  Ultimate  Disposal  of  Wastes 


WATER     POLLUTION    CONTROL     LEGISLA 
TION,  OCEAN  DUMPING,  PART  5. 

Congress,  Washington,  DC. 

For  primary  bibliographic  entry  see  Field  05G . 

W72-06634 


SUBSURFACE     DISPOSAL     OF     WASTE     !1> 
CANADA, 

Department   of    the    Environment,    Ottawa   (On 
tario).  Inland  Waters  Branch. 
R.  O.  Van  Everdingen,  and  R.  A.  Freeze. 
Technical  Bulletin  No  49,  1971.  64  p,  7  fig,  3  tab 
188  ref,  2  append. 

Descriptors:  'Waste  disposal,  'Injection  wells 
•Ecology,  'Water  pollution  control,  Lega 
aspects,  Abatement,  Standards,  Governments 
Regulation,  Reviews,  Environmental  sanitation 
Industrial  wastes.  Subsurface  investigation. 
Identifiers:  'Canada. 

A  discussion  of  the  qualification  of  waste  for  sub 
surface  disposal  in  Canada  is  followed  by  a  reviev 
of  the  criteria  to  be  applied  for  the  proper  seleclioi 
of  disposal  regions,  sites,  and  geologic  formations 
and  chapters  on  subsurface-disposal  facilities 
After  a  review  of  the  status  of  the  method 
requirements  in  the  field  of  legislation  and  regula 
lion  are  outlined,  followed  by  a  discussion  of  thosi 
aspects  of  the  method  that  are  most  in  need  o 
further  research.  Through  subsequent  lcgislatioi 
and  regulation  it  should  be  possible  to  avoid  th. 
costly  mistakes,  serious  accidents  and  often  irr 
eversible  damage  to  the  environment  that  ca> 
result  from  subsurface  disposal  operations  that  an 
hastily  conceived,  inadequately  investigated,  irr 
properly  equipped,  and  insufficiently  monitored 
A  bibliographic  list  of  188  pertinent  articles  is  in 
eluded.  (Woodard-USGS) 
W72-06776 


DISPOSAL  OF  WATER  WORKS  WASTES, 

American    Water   Works    Association    Researcl 

Foundation,  New  York. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-06816 


DISPOSAL  OF  WATER   TREATMENT  PLAN! 
WASTES. 

American  Waterworks  Association,  New  York 
For  primary  bibliographic  entry  see  Field  05D. 
W72-06817 


SELECTION    OF    DISPOSAL    METHODS   FOK 
WATER  TREATMENT  PLANT  WASTES. 

Black  and  Veatch,  Kansas  City,  Mo. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-06820 


LAGOON  DISPOSAL  OF  LIME  SLUDGE, 

Alvord,  Burdick  and  Howson,  Chicago.  Ill 
For  primary  bibliographic  entry  see  Field  05D. 
W72-06821 


SLUDGE  REMOVAL  AND  DISPOSAL, 

Miami  Dept.  of  Water  and  Sewers,  Fla. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-06823 

UTILIZATION  AND  DISPOSAL  OF  CRAB  AND 
SHRIMP  WASTES, 

Alaska    Univ.,   College.   Cooperative    Extensior 

Service. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-06861 
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>EEP  WELLS  FOR  INDUSTRIAL  WASTE  IN- 
ACTION IN  THE  UNITED  STATES-SUM- 
MARY OF  DATA, 

federal  Water  Pollution  Control  Administration, 
'incinnati,  Ohio. 
).  L.  Warner. 

Available  from  the  National  Technical  Informa- 
ion  Service  as  PB-208  220,  $3.00  in  paper  copy, 
0.95  in  microfiche.  Water  Pollution  Control 
tesearch  Series.  Publication  WP-20-10,mber  1967. 
5  p,  1  fig,  1  tab,  31  ref.  EPA  Program  17070- 
1/67. 

)escriptors:  'Waste  disposal  wells,  'Industrial 
/astes,  'Injection  wells,  'Industrial  plants,  Liquid 
/astes,  Oil  industry,  United  States,  Water  pollu- 
ion  sources,  Chemical  wastes,  Geologic  forma- 
ions,  Bibliographies,  Statistics,  Well  data, 
dentifiers:  Refinery  wastes,  Pharmaceutical  plant 
/astes,  Deep  well  injections. 

'he  publication  lists  110  industrial  waste  injection 
/ells  located  in  16  states  and  gives  some  of  their 
haracteristics.  Data  include  operator,  location, 
ate  operation  was  begun,  well  depth,  injection 
epth,  rock  type  and  the  geological  age,  chemical 
nd  physical  character  of  the  injected  waste,  injec- 
ion  rate  and  pressure,  and  the  source  of  informa- 
ion.  A  statistical  analysis  of  the  well  data  is  given 
n  a  table,  and  a  graph  shows  the  number  of  wells 
ilaced  in  operation  from  1950  to  January  1967. 
tbout  82%  of  the  injections  wells  are  used  by 
hemicals,  petrochemical,  and  pharmaceutical 
iroducts  plants;  refineries  and  natural  gas  plants; 
nd  metal  products  companies.  (Lang-USGS) 
V72-06907 


EXPLOITATION  OF  MINERALS  IN  DISPOSAL 
IRINES, 

iureau  of  Mines,  Bartlesville,  Okla.  Bartlesville 

snergy  Research  Center. 

;or  primary  bibliographic  entry  see  Field  05D. 

V72-06915 


)PPORTUNITIES  AND  PLANS  FOR  SEWAGE 
tENOVATION  ON  FOREST  AND  WILDLANDS 
N  MICHIGAN, 

;orest  Service  (USDA),  St.  Paul,  Minn.  North 

Central  Forest  Experiment  Station. 

;or  primary  bibliographic  entry  see  Field  05D. 

V72-06949 


•UBLIC    INTEREST    IN    THE    LOCATION    OF 
UJBLIC  FACILITIES, 

Chicago  Univ.,  111.  Center  for  Urban  Studies, 
"or  primary  bibliographic  entry  see  Field  06B. 
V72-06962 


HSPOSAL  OF  VAULT  WASTES,  LAKE 
MJACHITA  AND  LAKE  GREESON,  ARKAN- 
SAS, 

Waterways  Experiment  Station,  Vicksburg,  Miss. 
L  Harrison. 

Miscellaneous  Paper  Y-72-1,  March  1972.  10  p,  1 
ab,  2  plate. 

Descriptors:  'Sewage  disposal,  'Water  pollution, 

'Waste    disposal,    'Sewage    treatment.    Sewage 

agoons,  Arkansas. 

identifiers:  'Lake  Greeson  (Ark),  'Lake  Ouachita 

Ark). 

\  temporary  solution  (i.e.,  satisfactory  for  up  to  5 
/ears)  was  sought  for  disposal  of  the  Lake 
Duachita  and  Lake  Greeson  wastes.  There  are  ap- 
jroximately  130,000  gal/year  of  wastes  with  an 
iverage  Biochemical  Oxygen  Demand  (BOD)  of 
ipproximately  8800  mg/l.  Possible  treatment 
nethods  include:  (a)  insertion  into  an  existing 
sewage  treatment  system,  (b)  package  sewage 
Tcatment  plants,  (c)  package  plants  preceded  by  a 
sewage  lagoon,  (d)  sewage  lagoons,  (e)  absorption 
Tenches,  (f)  sewage  irrigation,  and  (g)  burial.  Use 
Jf  the  liquefying/oxidizing  agent  ZEP-O-ZYME 
was  studied  and  found  to  be  beneficial.  Although 
'a)  is  the  most  economical  solution,  while  meeting 


all  health  requirements,  it  was  expressly  forbidden 
by  local  authorities.  The  most  feasible  solution  ap- 
proved by  the  State  of  Arkansas  was  treatment  by 
a  method  of  land  disposal:  either  absorption 
trenches,  irrigation,  burial,  or  a  combination 
thereof.  Such  methods  meet  all  problem  require- 
ments while  maintaining  flexibility  for  future  con- 
tingencies. (CE) 
W 72-06990 

5F.  Water  Treatment  and 
Quality  Alteration 


APPARATUS  FOR  WATER  PURIFICATION  BY 
ION  EXCHANGE, 

Corning  Glass  Works,  Bradford,  Pa.  (Assignee). 
James  R.  Lindenthal,  and  Richard  H.  Winn. 
U.  S.  Patent  No.  3,497,069,  2  p,  1  fig,  4  ref;  Patent 
Abstracts  Section,  Official  Gazette,  Vol.  871,  No. 
4,  pi  151,  February  24,  1970. 

Descriptors:   'Patents,  'Water  purification,  'Ion 
exchange,  Separation  techniques,  Resins,  'Water 
treatment,  Methodology. 
Identifiers:  Chemical  treatment. 

Impure  water  is  passed  successively  through 
layers  of  a  strong  acid  cation  exchange  resin,  a 
weakly  basic  anion  exchange  resin,  a  second  layer 
of  strong  acid  cation  exchange  resin,  a  second 
layer  of  weakly  basic  anion  exchange  resin,  a 
strongly  basic  anion  exchange  resin,  and  lastly 
through  a  layer  consisting  of  a  mixture  of  strong 
acid  cation  exchange  resin  and  strongly  basic 
anion  exchange  resin.  The  apparatus  consists  of  a 
tubular  glass  container  having  the  required  number 
of  layers  of  ion  exchange  material.  Foraminous 
end  plates  permit  the  flow  of  water  into  the  ion 
exchange  bed  and  finally  out  of  the  device.  (Sinha- 
OEIS) 
W72-06630 


FLUORIDE  IN   DRINKING   WATER   AND   EX- 
PERIMENTAL DENTAL  CARIES  IN  RATS, 

Aichi-Gakuin  Univ.  (Japan).  School  of  Dentistry. 
For  primary  bibliographic  entry  see  Field  05B. 
W72-06682 


PREDATION  OF  SCHISTOSOMIASIS  VECTOR 
SNAILS  BY  OSTRACODA  (CRUSTACEA), 

Geological  Survey,  Washington,  DC. 

I.  G.  Sohn,  and  L.  S.  Kornicker. 

Science,  Vol  175,  No  4027,  p  1258-1259,  March  17, 

1972.  1  fig,  1  tab,  9  ref. 

Descriptors:  'Biocontrol,  'Aquatic  animals,  'Dis- 
eases, 'Epizoology,  Snails,  Environmental  sanita- 
tion, Water  pollution,  Laboratory  tests,  Tre- 
matodes. 

Identifiers:  'Schistosomiasis,  Blood  fluke,  Os- 
tracoda. 

Results  are  described  of  experiments  performed  in 
the  field  of  biological  control  of  trematode  dis- 
eases, particularly  the  efficacy  of  ostracods  as  a 
control.  Schistosomiasis  is  a  disease  in  tropical 
and  subtropical  areas  that  is  caused  by  several  spe- 
cies of  human  flukes  which  require  certain  species 
of  snails  as  intermediate  hosts.  Laboratory  studies 
indicate  that  an  ostracod  species  of  Cypretta  is  an 
effective  predator  on  1-to  3-day-old  Biomphalaria 
glabrata,  a  vector  snail  of  the  blood  fluke  that 
causes  schistosomiasis.  Field  tests  are  necessary 
to  bear  out  the  laboratory  findings.  (Lang-USGS) 
W72-06765 


POTATO    STARCH    AS    A    SLUDGE    CONDI- 
TIONER, 

Gainesville  Water  and  Sewage  Dept.,  Fla. 
For  primary  bibliographic  entry  see  Field  05D. 
W 72-068 19 


RECLAIMING  WATER  FROM  WATER  PLANT 
SLUDGE, 

Lompoc  Water  Utility,  Calif. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-06822 


WATER  UTILITIES  --  A  VICTIM  OF  SUCCESS, 

Washington  State  Dept.  of  Social  and  Health  Ser- 
vices, Olympia. 
J.C.Pluntze. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol.  63,  No.  11,  p  551-554,  September  1971.  1 
fig,  4  ref. 

Descriptors:  'Utilities,  'Water  supply,  'Water 
quality,  'Washington,  'Standards,  Water  storage, 
Distribution  systems,  Bacteria,  Control,  Facilities, 
Planning,  Operation  and  maintenance,  Measure- 
ment, Evaluation. 
Identifiers:  'Surveillance,  'Waterborne  disease. 

The  US  Public  Health  Service  (USPHS)  Commu- 
nity Water  Supply  Study  discovered  that  one  out 
of  six  water  supplies  failed  to  meet  one  of  the  man- 
datory drinking-water  standards;  one  out  of  four 
failed  to  meet  one  of  the  recommended  standards; 
more  than  half  were  judged  to  have  major  defi- 
ciencies of  supply,  storage,  or  distribution;  90  per 
cent  failed  to  meet  the  bacteriological  standards; 
and  90  per  cent  had  no  cross-connection  control 
programs.  Such  conditions  exist  in  the  State  of 
Washington,  which  is  the  focus  of  this  article. 
Such  problems  are  particularly  acute  in  Washing- 
ton because  of  a  greater  percentage  of  smaller 
water  systems,  where  the  worst  problems  are  most 
frequently  located.  The  status  of  the  larger  water 
system  is  discussed  in  terms  of  facilities,  water 
quality,  planning,  operation,  and  surveillance.  The 
problem  of  substandard  water  quality  is  the  result 
of  the  widely  held  belief  that  the  decline  of  water- 
borne  disease  in  the  US  means  that  the  battle  is 
won.  The  incidence  of  disease  is  no  longer  an  ac- 
ceptable measure  of  the  adequacy  of  a  public 
water  supply.  Apathy  and  the  lack  of  funds  have 
also  contributed  to  the  existence  of  water  supply 
problems.  Suggestions  relating  to  the  situation  in 
Washington  are  made.  Automatic  controls  and 
recording  equipment  should  be  extended  to 
smaller  systems.  Additional  bacteriological  sam- 
ples are  needed  from  many  of  the  smaller  systems. 
Each  water  purveyor  should  make  a  close  ex- 
amination of  the  American  Water  Works  Associa- 
tion quality  goals  and  formulate  a  plan  for  meeting 
them.  All  water-works  operators  should  be  cer- 
tified. Water  rates  should  be  reviewed  periodi- 
cally. (Strachan-Chicago) 
W72-06945 


EXPERIMENTAL  DENTAL  CARIES  IN  RATS 
BY  SODIUM  FLUORIDE  AND  MOLYBDENUM 
IN  THE  DRINKING  WATER, 

Aichi-Gakuin  Univ.  (Japan).  School  of  Dentistry. 
For  primary  bibliographic  entry  see  Field  05B. 
W72-06948 


VELOCITY-GRADIENT  PATHS  IN  COAGULA- 
TION, 

Montgomery   (James   M.)  Consulting   Engineers, 

Inc.,  Pasadena,  Calif. 

R.K.Ham. 

Journal  of  American  Water  Works  Association, 

Vol.  63,  No.  7,  p  439-448,  July  1971 .  3  fig,  6  tab,  22 

ref.OWRR  A-028-WIS  (3). 

Descriptors:  'Water  treatment,  'Mixing,  'Coagu- 
lation, 'Flocculation,  'Sedimentation,  Filtration. 
Identifiers:    Jar    tests,    Pilot    plant,     'Velocity- 
gradient  path. 

Rapid-mix  and  flocculation  velocity-gradient  paths 
were  studied  for  their  effect  on  alum  coagulation 
of  a  silica  suspension.  The  results  were  analyzed 
by  evaluating  the  settled-turbidity  reduction  and 
time  for  visible  floe  formation  in  jar  tests  and  ef- 
fluent turbidity  in  continuous-flow  pilot-plant  ex- 
periments. For  a  constant  value  and  for  settling 
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periods  commonly  used  (about  30  min.)  the 
tapered-velocityggradient  path  resulted  in  the 
greatest  turbidity  removals.  The  initial  or  rapid- 
mix  portion  of  the  velocity-gradient  path  has  a 
definite  effect  on  the  floe  properties  leaving  the 
rapid  mixer  and  also  the  detention  time  of  the  floc- 
culation  tank  required  to  obtain  a  specific  degree 
of  supernatant  clarity  on  settling.  A  design  in 
which  rapid  mixing  is  continued  until  floe  particles 
reach  near  equilibrium  sizes,  followed  by  a 
tapered  flocculation  velocity  gradient  path,  is  sug- 
gested for  optimum  sedimentation.  If  a  coagulated 
suspension  is  not  subjected  to  sedimentation,  it  is 
preferable  to  rapid-mix  to  equilibrium  particle  size 
and  then  filter,  leaving  out  the  relatively  low 
velocity-gradient  period  of  flocculation.  (Bean- 
AWWARF) 
W72-06973 


EMERGENCY  WATER  SUPPLY  FACILITIES 
FOR  THE  SCHUYLKILL  COUNTY  MUNICIPAL 
AUTHORITY, 

Chester  Engineers,  Pittsburgh,  Pa. 
A.  E.  Bailey. 

Journal  of  the  Pennsylvania  Water  Works  Opera- 
tors' Association,  Vol.  38,  p  41-47,  1966. 

Descriptors:  *Water  treatment,  'Droughts,  Iron, 
Manganese,   Water  supply.  Potable  water.  Acid 
mine  water.  Mine  wastes,  Waste  water  treatment. 
Identifiers:  'Treatment  lagoons,  "Strip  mine  pits. 

When  the  drought  of  1962,  1963  and  1964  reduced 
reservoir  storage  to  65  per  cent,  as  of  June  12, 
1965,  the  Schuylkill  County  Municipal  Authority 
directed  studies  to  develop  an  emergency  source 
of  supply.  Wells  in  the  area  had  poor  yield, 
streams  were  badly  contaminated,  and  the  only 
other  sources  were  two  abandoned  strip  mine  pits. 
One  of  these  contained  water  with  over  1 ,000  ppm 
hardness,  the  sulfate  content  ranged  between  700 
and  2,000  ppm,  and  it  had  a  high  iron  and  man- 
ganese content.  The  other  (Morea  strip  pit)  located 
on  the  Mill  Creek  watershed;  contained  several 
billion  gallons,  the  sulfate  content  ranged  between 
200  and  250  ppm,  iron  and  manganese  3  to  5  ppm, 
and  pH  2.5  to  4.0.  A  treatment  lagoon  was  con- 
structed adjacent  to  Mill  Creek  below  the  Morea 
strip  pit;  it  was  100  ft  wide,  200  ft  long,  and  6  ft 
deep,  its  capacity  was  900,000  gallons,  providing  5 
hours  detention  at  4.3  mgd.  No  electric  power  was 
available;  lime  was  introduced  manually  (requiring 
a  two  man  shift,  three  shifts  per  day)  into  the 
diversion  flume  from  Creek  to  lagoon.  An  en- 
closed truck  was  used  for  lime  storage.  A  50  ft 
wooden  overflow  weir  was  constructed  at  the  out- 
let end;  the  overflow  went  into  a  pump  suction 
well.  Two  gasoline  driven  centrifuge  pumps  were 
obtained  from  the  office  of  Civil  Defense;  each 
had  a  capacity  of  1,500  gpm.  They  pumped 
through  8  in  steel  pipe  lines  into  the  Eisenhuth 
reservoir  (175  mg  capacity)  therein  miring  with  the 
regular  supply.  When  gravity  flow  from  the  strip 
pit  to  the  Creek  stopped,  two  pumps  were  used  to 
lift  water  from  the  pit.  In  about  4  1/2  months  496 
mg  was  processed  before  icing  forced  shut  down 
of  the  operations.  (Bean-AWWARF) 
W72-06978 


IRON  AND  MANGANESE  REMOVAL  AT  WEST 
VIEW,  PA., 

West  View  Borough  Municipal  Authority,  Pa. 
H.Shea. 

Journal  of  the  Pennsylvania  Water  Works  Opera- 
tors' Association,  Vol.  33,  p  23-30,  1961. 

Descriptors:  'Water  treatment,  Water  supply, 
'Filtration,  'Softening,  'Resins,  'Iron,  'Man- 
ganese, Potassium  compounds,  Treatment  facili- 
ties. 

Identifiers:  'Anthracite  filter,  'Greensand,  *Fer- 
rosand,  Permanganate. 

From  raw  water  with  a  high  of  6  ppm  iron  and 
manganese,  an  effluent  was  produced  with  0.05 
ppm  iron  and  0.05  ppm  manganese  and  80-90  ppm 
hardness.  (Raw  water  reaches  275  ppm  hardness  at 


times).  Effluent  from  a  gravity  filter  of  10  in. 
anthracite  on  20  in.  Ferrosand,  with  a  Carox  pre- 
feed  is  consistently  lower  than  0.1  ppm  of  iron  and 
manganese.  Synthetic  resin,  used  for  softening,  is 
regenerated  by  8  percent  salt  brine  pumped  from 
1270  ft  deep  wells  on  the  plant  property.  The  brine 
is  aerated,  treated  with  sodium  sulfate  to  remove 
barium,  and  with  lime  for  iron  and  manganese 
removal,  settled  and  pressure  filtered.  Then  it  is 
pumped  to  the  wash  water  tank.  When  loss  of 
exchange  capacity  occurred  because  of  iron  and 
manganese  fouling,  the  resin  was  cleaned  with  2 
pounds  sodium  hydrosulfite  per  cu  ft  of  resin.  Iron 
and  manganese  are  removed  by  the  resins,  operat- 
ing at  5  gpm/sq  ft,  but  when  the  hardness  of  ef- 
fluent reaches  about  45  ppm  they  pass  the  filter. 
One  new  gravel-packed  well  produces  water  very 
low  in  iron  and  manganese.  (Bean-AWWARF) 
W72-07095 


POTENT      PURPLE      POTASSIUM      PERMAN- 
GANATE, 

Carus  Chemical  Co.,  LaSalle.  III. 
W.A.Welch. 

Journal  of  the  Pennsylvania  Water  Works  Opera- 
tors' Association,  Vol.  38,  p  15-23,  1966. 

Descriptors:     'Water    treatment,     'Iron,    'Man- 
ganese,  'Taste,    'Odor,   'Filtration,   'Oxidation. 
'Organic  matter,  'Potassium  compounds.  Floccu- 
lation. 
Identifiers:  'Permanganate. 

The  application  of  'Cairox'  before  chlorine  is  sug- 
gested to  prevent  chlorinous  or  chlorophenal 
tastes;  also  application  before  alum  or  with  the 
alum  to  improve  flocculation.  The  use  of  perman- 
ganate is  summarized  as  follows:  (1)  Determine 
the  demand  of  the  raw  water  either  by  means  of  jar 
tests  or  experimental  plant  application.  (2)  The 
feeder  setting  at  the  proper  dose  on  a  plant  scale 
will  depend  upon  the  permanganate  demand  as 
well  as  the  rate  of  pumpage.  (3)  If  a  persistent  pink 
for  30  minutes  does  not  remove  odor,  it  may  be  ad- 
visable to  increase  the  Cairox  dose  in  order  to 
carry  the  pink  color  about  two-thirds  of  the  way 
through  the  final  settling  basin.  This  point  should 
not  be  overlooked  especially  in  cold  weather  when 
the  oxidation  of  organic  material  proceeds  more 
slowly.  (4)  Do  not  worry  if  the  pink  color  should 
accidently  go  to  the  filters,  because  there  is 
enough  organic  material  in  most  filters  to  consume 
a  moderate  excess  of  permanganate.  (5)  After 
Cairox  is  used  for  a  long  time,  the  sand  will 
become  coated  with  manganese  dioxide  hydrate, 
which  acts  as  an  excellent  buffer,  not  only  for 
removing  pink  color,  but  also  for  removing  iron 
and  manganese  in  case  sufficient  Cairox  has  not 
been  applied  in  pre-treatment.  (6)  The  average 
dose  of  Cairox  is  between  1  and  2  ppm.  (7)  The 
point  of  application  should  be  as  far  ahead  of 
chlorine  and  alum  as  possible.  (Bean-AWWARF) 
W72-07096 


AGRICULTURAL  INSECTICIDES  AS  A  POTEN- 
TIAL WATER  POLLUTANT, 

West  Virginia  Pulp  and  Paper  Co.,  New  York. 
E.  A.  Sigworth. 

Journal  of  the  Pennsylvania  Water  Works  Opera- 
tors' Association,  Vol.  33,  p  44-48.  3  tab.  5  ref, 
1961. 

Descriptors:  'Water  pollution  sources,  'Water 
pollution  treatment,  'Water  treatment.  Water 
quality,  'Insecticides,  Toxicity,  Odor,  Activated 
carbon,  'Farm  wastes. 

Since  so  much  of  our  land  area  is  wooded  or  farm- 
land, the  farmer  has  the  advantage  of  first  use  of 
most  virgin  waters.  What  he  does  with  this  water 
in  growing  crops,  watering  livestock,  and  disposal 
of  barnyard  and  household  wastes  can  appreciably 
alter  water  quality.  For  instance,  phosphate  wash 
from  farm  crops  caused  severe  algal  problems.  Of 
185  instances  of  fish  kills  in  1960,  40  percent  were 
attributed  to  agricultural  chemicals.  Although  a 
few    were   due    to   aerial   dusting,   probably   the 


majority  were  due  to  accident  spills  into  th» 
streams,  or  cleaning  spray  tanks  and  discharging 
the  cleaning  liquid  into  streams.  Tables  show  th< 
toxicity  of  insecticides  to  fish  and  to  rats,  also  the 
minimum  concentrations  in  water  which  can  be  de 
tected  by  odor.  Although  concentrations  of  insec 
ticides  may  reach  water  supplies  in  sufficient 
quantity  to  cause  fish  kills,  it  would  seem  doubtfu 
that  they  would  reach  sufficient  concentrations  tc 
be  toxic  to  humans.  Odors  of  the  various  insecti- 
cides are  sufficiently  different  from  normal  odors 
in  water  supplies  to  give  tentative  identification  ol 
at  least  some  of  the  insecticides,  particularly  il 
such  odors  are  associated  with  fish  kills  in  the 
water  supply.  In  the  event  of  contamination  ol 
water  supplies  by  insecticides,  activated  carbon 
appears  to  be  the  only  treatment  which  can  be  ex- 
pected to  accomplish  purification  of  the  supply 
(Bean-AWWARF) 
W72-07097 


METAPHOSPHATE  PROTECTION  AFTER 
PIPE-LINE  CLEANING, 

Portland  Water  District.  Maine. 
W.D.  Monie. 

Journal  of  the  Pennsylvania  Water  Works  Opera- 
tors' Association,  Vol.  33,  p  57-71,  5  fig.  3  tab, 
1961. 

Descriptors:    'Corrosion   control,    'Water   treat- 
ment. Water  quality,  'Corrosion,  Water  distribu- 
tion    (Applied),     'Phosphates,     Costs,     'Pipes. 
'Pipelines,  Cleaning. 
Identifiers:  'Pipe  cleaning. 

A  six  year  study  at  Portland,  Maine  of  the  effects 
of  metaphosphate  is  described.  By  pipe  cleaning, 
the  pipeline  coefficient  was  raised  from  56  to 
above  110.  By  chemical  treatment  with  sodium 
hexametaphosphale,  a  high  coefficient  was  main- 
tained with  slight  loss  over  a  six  year  period.  No 
red-water  complaints  were  received  at  any  time 
after  pipe  cleaning.  The  cost  of  chemical  treat- 
ment, as  compared  to  the  carrying  charges  on  the 
cost  of  either  water-main  replacement  or  rein- 
forcement, was  small.  The  labor  cost  of  chemical 
treatment  is  minor;  a  man  must  check  the  pumping 
station  each  day,  and  only  a  few  minutes  of  his 
time  are  needed  to  prepare  the  chemical.  (Bean- 
AWWARF) 
W72-07098 


5G.  Water  Quality  Control 


POPULATION  ABSORPTION  AND  REGIONAL 
WATER  MANAGEMENT, 

For  primary  bibliographic  entry  see  Field  06B. 
W72-06583 


UNIT  AND  TOTAL  COST  FUNCTIONS  FOR 
WATER  TREATMENT  BASED  ON  KOENIG'S 
DATA, 

Illinois  Univ.,  Urbana.  Dept.  of  Business  Adminis- 
tration. 

For  primary  bibliographic  entry  see  Field  06C. 
W72-06584 


A  METHODOLOGY  STUDY  TO  DEVELOP 
EVALUATION  CRITERIA  FOR  WILD  AND 
SCENIC  RIVERS,  REPORT  OF  WATER  QUALI- 
TY SUBPROJECT. 

Idaho  Univ.,  Moscow.  Water  Resources  Research 
Inst. 

Fred  J.  Watts. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-208  028.  $3.00  in  paper  copy. 
$0.95  in  microfiche.  Partial  Completion  Report. 
November  1971,  60  p.  27  fig.  1  tab.  21  ref .  append. 
OWRRB-014-IDA(i:t 

Descriptors:  'Water  quality  standards.  'Stan- 
dards. 'Regulation,  'River  basins.  'River  regula- 
tion, 'River  systems.  Water  quality  control.  River 
basin  development.  Watershed  management.  Sedi- 
mentation, Lumbering. 


76 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION  — Field  05 

Water  Quality  Control  —  Group  5G 


Identifiers:  'Salmon  River  basin. 

The  Salmon  River  in  its  present  condition  is  a  high 
quality  river.  With  adequate  sewage  treatment  at 
the  community  of  Salmon,  the  coliform  levels 
should  become  quite  acceptable  in  the  entire 
stretch  of  the  river.  Idaho  water  quality  rules  and 
regulations  are  sufficient  to  maintain  water  quality 
adequate  for  any  of  three  designated  classes  of 
river  if  enforced.  For  this  reason  a  'System  river' 
designation  is  of  little  consequence  economically 
as  far  as  water  quality  is  concerned,  i.e.  state  regu- 
lations will  control,  and  as  long  as  these  standards 
are  met,  the  water  will  be  of  adequate  quality  for 
any  of  the  three  types  of  system  rivers.  The  major 
problem  that  remains  is  the  establishment  of 
'background  levels'  of  the  various  pollutants 
which  the  state  laws  refer  to  but  do  not  quantify. 
Reasonable  limits  will  have  to  be  determined 
based  on  a  rather  thorough  monitoring  system.  If 
the  state  water  quality  requirements  are  to  be  met 
and  if  the  main  stem  of  the  Salmon  is  to  be 
designated  a  system  river,  then  a  management  plan 
for  the  drainage  area  and  river  will  have  to  be 
developed  to  ensure  that  water  quality  will  remain 
at  least  at  the  present  level.  In  particular,  logging 
areas  will  have  to  be  developed  in  such  a  way  that 
no  appreciable  increase  in  sedimentation  above 
normal  background  levels  will  occur.  This  will 
probably  be  a  difficult  criteria  to  develop  and  en- 
force. 
W72-06610 


SURVEY  OF  ALTERNATE  METHODS  FOR 
COOLING  CONDENSER  DISCHARGE  WATER- 
--OPERATING  CHARACTERISTICS  AND 
DESIGN  CRITERIA. 

Dynatech  Corp.,  Cambridge,  Mass. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-06616 


A  SURVEY  OF  ALTERNATE  METHODS  FOR 
COOLING  CONDENSER  DISCHARGE  WATER- 
--LARGE-SCALE  HEAT  REJECTION  EQUIP- 
MENT. 

Dynatech  Corp.,  Cambridge,  Mass. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-06617 


EFFECT  OF  GEOGRAPHICAL  LOCATION  ON 
COOLING  POND  REQUIREMENTS  AND  PER- 
FORMANCE, 

Vanderbilt  Univ.,  Nashville,  Tenn.  Dept.  of  En- 
vironmental and  Water  Resources  Engineering. 
E.  L.  Thackston,  and  F.  L.  Parker. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-208  031,  $0.95  in  microfiche. 
Environmental  Protection  Agency-Water  Quality 
Office,  Water  Pollution  Control  Research  Series, 
March  1971,  234  p,  125  fig,  92  tab,  13  ref,  2  ap- 
pend. EPA  Program  161 30  FDQ  03/71. 

Descriptors:  *Ponds,  'Cooling,  "Heat  transfer, 
'Thermal  pollution,  Water  temperature,  Thermal 
powerplants,  Mathematical  models,  Geographical 
regions,  Energy  budget,  'Weather  data. 
Identifiers:  'Cooling  ponds,  'Heat  transfer  coeffi- 
cient, Equilibrium  temperature,  Geographic  varia- 
tion. 

The  energy  budget  approach  to  cooling  ponds  has 
been  outlined  and  applied  to  cooling  ponds. 
Monthly  average  weather  data  from  88  stations 
throughout  the  U.S.  were  used  to  calculate 
equilibrium  temperatures,  heat  exchange  coeffi- 
cients, and  amount  of  cooling  in  various  sized 
ponds  receiving  the  effluent  from  a  standard 
power  plant  of  1000-mw  capacity,  both  for  average 
and  extreme  weather  conditions.  The  data  for  each 
station  are  shown  on  a  chart,  and  the  variation  of 
these  results  across  the  U.S.  is  depicted  by  a  series 
of  28  maps  of  the  U.S.  with  contours  connecting 
equal  values  of  the  parameters.  The  results  may 
also  be  used  to  estimate  cooling  pond  performance 
for  other  sized  power  plants.  The  maps  disclose 
variations  across  the  U.S.,  on  a  given  date,  of  up 
to  55  degrees  F  in  equilibrium  temperature,  up  to 


100%  difference  in  heat  exchange  coefficients,  up 
to  50%  difference  in  heat  lost  from  a  given  sized 
pond,  and  up  to  200%  difference  in  the  size  of  a 
pond  necessary  to  produce  an  equal  cooling  effect. 
(EPA) 
W72-06618 


BOOM  FOR  SCREENING  IN  AND  COLLECT- 
ING UP  OF  POLLUTION  ON  WATER, 

Trygve  Mikkelsen. 

U.  S.  Patent  No.  3,499,291 ,  4  p,  4  fig,  5  ref;  Patent 
Abstracts  Section,  Official  Gazette,  Vol.  872,  No. 
2,  p  391,  March  10,  1970. 

Descriptors:   'Patents,   'Oil  wastes,  Oily  water, 

Water  pollution  control,   Separation  techniques. 

Sea    water,    'Pollution    abatement,    Mechanical 

equipment. 

Identifiers:  'Boom  construction,  Screening. 

The  boom  consists  of  floatable  and  foldable  flat 
sections  linked  together  as  a  zig-zag  rail.  It  has  one 
or  more  purse  lines  arranged  to  fold  the  flat  sec- 
tions on  being  drawn  in.  The  boom  acts  as  an  up- 
standing barrier  above  the  water  surface.  The  in- 
dividual plates  are  made  of  porous  plastic  and  are 
covered  and  linked  by  a  pliable  material  which  is 
durable  in  sea  water  and  oil.  (Sinha-OEIS) 
W72-06622 


AEROBIC     WASTE     SYSTEM     WITH     PNEU- 
MATIC EJECTION  AND  CHLORINATION, 

Water  Pollution  Controls,  Inc.  (Assignee). 
For  primary  bibliographic  entry  see  Field  05D. 

W72-06627 


BLENDED    GRANULAR    BEDS    FOR    WATER 
AND  WASTEWATER  FILTERS, 

For  primary  bibliographic  entry  see  Field  05D. 
W72-06629 


WATER  POLLUTION  CONTROL  LEGISLA- 
TION, AGRICULTURAL  RUNOFF,  PART  6. 

Congress,  Washington,  D.C. 

Hearings  before  the  Committee  on  Public  Works, 
Subcommittee  on  Air  and  Water  Pollution,  92d 
Cong,  1st  Sess.  April  2,  1971.  p  2515-3188,  64  fig, 
208  tab,  9  chart,  420  ref. 

Descriptors:  'Agricultural  chemicals,  'Chemical 
wastes,  'Farm  wastes,  'Livestock,  'Water  pollu- 
tion sources,  Missouri,  Kansas,  Runoff,  Fertil- 
izers, Pesticides,  Waste  disposal,  Nitrates, 
Leaching,  Salts,  Associated  costs,  Eutrophica- 
tion,  Legal  aspects,  Social  aspects,  Nutrients, 
Bodies  of  water,  Legislation,  Federal  government. 
Identifiers:  'Agricultural  runoff. 

Testimony  was  heard  by  the  Senate  Subcommittee 
on  Air  and  Water  Pollution,  as  part  of  its  investiga- 
tion into  the  effects  of  agricultural  waste  runoff  on 
water.  Agricultural  operations  in  Kansas  and  Mis- 
souri are  examined.  Agricultural  water  pollution 
results  primarily  from  surface  runoff  of  silt, 
animal  wastes,  pesticides,  fertilizers,  and  other 
chemical  and  biological  agents.  The  problem  of 
concentrated  animal  wastes  from  large-scale 
feedlots  is  explored.  Current  methods  of  con- 
trolling agricultural  pollution,  changes  needed  to 
correct  current  problems,  and  cost  impacts  are 
covered  from  the  viewpoint  of  industry,  science, 
and  elected  public  officials.  An  extensive  appen- 
dix includes  articles  and  scientific  papers  relating 
to  water  pollution  from  agricultural  runoff. 
Methods  of  curtailing  and  preventing  the  discharge 
of  concentrated  organic  wastes  into  rivers  and 
streams  are  explained.  The  contamination  of  sur- 
face water  from  plowing  under  concentrated 
feedlot  manure  is  discussed.  The  contamination  of 
water  supplies  by  inorganic  fertilizer  salts  is  also 
examined.  (Grant-Florida) 
W72-06633 


WATER  POLLUTION  CONTROL  LEGISLA- 
TION, OCEAN  DUMPING,  PART  5. 

Congress,  Washington,  D.C. 

For  sale  by  the  Superintendent  of  Documents,  U. 
S.  Government  Printing  Office,  Washington,  D.  C. 
20402  Price  $2.75.  Hearings  before  Committee  on 
Public  Works,  Subcommittee  on  Air  and  Water 
Pollution.  92d  Cong,  1st  Sess,  March  26,  June  16, 
1971.  p  1909-2514,  60  fig,  2  map,  3  photo,  52  tab,  1 
chart,  155  ref. 

Descriptors:  'Water  pollution  control,  'Water  pol- 
lution sources,  'Water  pollution  effects,  'Oceans, 
'Coasts,  Pollutant  identification,  Aquatic  environ- 
ment, Legislation,  Commercial  fishing,  Sewage 
disposal.  Industrial  wastes,  Municipal  wastes, 
Federal  jurisdiction,  State  jurisdiction,  Solid 
wastes,  Marine  animals.  Public  health,  Shellfish, 
Clams,  Oxygen  requirements.  Continental  shelf, 
Pollution  abatement,  Federal  government,  United 
States. 

The  effects  of  ocean  waste  disposal  and,  more 
specifically,  the  coastal  pollution  experiences  of 
New  York,  New  Jersey,  and  Delaware  are 
discussed.  Numerous  reports  and  studies  are  in- 
cluded, and  the  testimony  of  experts,  including  a 
report  to  the  President  on  ocean  dumping  by  the 
Council  on  Environmental  Quality,  is  presented. 
Inventories  of  ocean  dumped  wastes,  the  effects 
of  these  wastes  on  the  marine  environment  and 
man,  and  alternatives  to  ocean  dumping  of  wastes 
are  set  forth.  Testimony  is  presented  on  the  chemi- 
cal effects  of  ocean  dumping  and  the  damage  done 
to  commercial  fishing.  The  views  of  a  variety  of 
other  interested  individuals  and  organizations, 
ranging  from  the  Sierra  Club  to  a  barge  hauling 
firm,  are  set  forth.  The  text  of  a  Senate  bill  to  regu- 
late ocean  dumping,  entitled  the  Marine  Protection 
Act  of  1971 ,  is  included.  (Brackins-Florida) 
W72-06634 


THE  WATER  RIGHTS  AND  WATER  POLLU- 
TION LAW  OF  MISSISSIPPI. 

Mississippi  Agricultural  and  Forestry  Experimen- 
tation Station,  State  College. 

Legal  Institute  for  Agriculture  and  Resource 
Development,  Publication  No.  1 .  27  p,  2  ref. 

Descriptors:  'Mississippi,  'Appropriation, 
'Riparian  rights,  'Water  pollution  control, 
Reasonable  use,  Beneficial  use.  Preferences 
(Water  rights),  Domestic  water,  Water  pollution, 
Water  pollution  sources.  Groundwater,  Percolat- 
ing water,  Legislation,  Regulation,  United  States, 
Legal  aspects.  Judicial  decisions,  Riparian  land. 
Natural  flow  doctrine.  Water  rights. 

Mississippi  water  law  is  a  dual  system  consisting 
of  remnants  of  the  riparian  doctrine  and  an  ap- 
propriation act  that  has  not  been  interpreted  by  the 
courts.  To  have  a  valid  right  to  use  water,  a  person 
must  acquire  a  permit  from  the  State  Board  of 
Water  Commissioners.  The  statute  specifically  ex- 
cludes all  groundwater.  Water  appropriation  rights 
are  restricted  to  beneficial  uses.  Courts  have 
adopted  the  strict  common  law  rule  of  capture 
with  regard  to  percolating  groundwater.  Such 
water  belongs  to  the  realty  and  may  be  used  at  will 
by  the  owner  for  any  purpose.  Recent  legislation 
created  a  State  Air  and  Water  Pollution  Control 
Commission  with  broad  authority  to  control  pollu- 
tion of  surface  and  underground  waters.  The 
public  has  virtually  unlimited  use  of  the  surface  of 
state  waters.  Before  the  public  can  exercise  its 
rights,  however,  it  must  gain  lawful  access  to  the 
water.  The  lack  of  statutory  control  over  ground- 
water, and  the  failure  of  the  Appropriation  Act  to 
provide  for  preferences,  other  than  for  domestic 
use,  are  criticized.  Federal  statutory  and  constitu- 
tional water  rights  are  discussed.  (Smiljanich- 
Florida) 
W72-06636 
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HISTORICAL,  LEGAL  AND  INSTITUTIONAL 
ENVIRONMENT  OF  WATER  AND  RELATED 
LAND  RESOURCES  IN  RHODE  ISLAND,  SEC- 
TION A--STATE  LAWS. 

Rhode       Island       Water       Resources       Board, 

Providence. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-06637 


PHOSPHATES  IN  DETERGENTS:  THE 
CHICAGO-TYPE  ORDINANCE  AND  OTHER 
REMEDIES, 

B.  Niehoff. 

Cincinnati  Law  Review,  Vol.  40,  No.  3,  p  548-568, 

1971. 115  ref. 

Descriptors:  *Eutrophication,  'Detergents, 
'Phosphates,  'Local  governments,  'Water  pollu- 
tion control,  Water  quality  control,  Phosphorus, 
Aquatic  environment,  Water  pollution  effects,  Al- 
gae, Nutrients,  Water  pollution  sources,  Sewage 
treatment,  Public  health,  Waste  water  treatment. 
Research  and  development,  Municipal  wastes. 
Legislation,  Regulation,  Phosphorus  compounds, 
Federal  government. 

Phosphate  detergents  are  a  major  cause  of  ac- 
celerated eutrophication.  This  process  fouls  lakes 
and  rivers  with  mats  of  algae  and  weeds.  A  number 
of  local  governments  have  enacted  Chicago-type 
ordinances  to  control  the  use  of  phosphate  deter- 
gents. Under  the  Chicago  ordinance  it  is  illegal  to 
sell  detergents  containing  phosphates.  The 
Chicago  ordinance  allows  some  exemptions  for 
machines  built  to  use  only  phosphate  detergents, 
and  for  health  and  sanitation  reasons.  Many  or- 
dinances have  labeling  requirements.  A  Federal 
Trade  Commission  proposal  would  go  further  and 
require  a  warning  on  the  container.  This  proposal 
may,  however,  be  confusing  and  iaise  unnecessa- 
ry consumer  doubts.  The  detergent  industry  insists 
local  ordinances  are  an  unconstitutional  restraint 
of  interstate  commerce.  However,  they  are 
probably  a  constitutional  exercise  of  local  police 
powers.  At  least  four  phosphate-detergent  control 
laws  are  now  before  Congress.  The  soundest  of 
these  prohibits  the  manufacturing  or  importation 
of  any  detergent  containing  phosphate  after  June 
30,  1973.  (Brackins-Florida) 
W72-06638 


THEORIES  OF  WATER  POLLUTION  LITIGA- 
TION, 

Missouri  Univ.,  Columbia.  Coll.  of  Law. 

P.N.Davis. 

Wisconsin  Law  Review,  1971.  No.  3,  p  738-816,  6 

tab,  189  ref,  6  append. 

Descriptors:  'Judicial  decisions,  'Riparian  rights, 
'Pollution  abatement,  Water  pollution,  Legal 
aspects,  Natural  flow  doctrine,  Prescriptive  rights, 
Competing  uses,  Riparian  land,  Waste  disposal, 
Reasonable  use,  Industrial  water,  Rivers,  Ad- 
ministrative agencies,  State  governments,  Adju- 
dication procedure. 

Identifiers:  'Nuisance  (Legal  aspects),  'Common 
law,  Injunctions  (Prohibitory). 

Water  pollution  cases  contain  a  fundamental 
source  of  confusion:  which  legal  theory  is  to  be 
followed-natural  flow,  reasonable  use,  or  private 
nuisance.  American  courts  have  shown  little  un- 
derstanding of  the  doctrinal  differences  among 
these  disparate  concepts.  These  doctrines,  the  ex- 
tent of  their  actual  use,  and  interpretations  of  vari- 
ous cases  are  examined.  Nuisance  theory  has  been 
used  primarily  in  dealing  with  interference  to 
domestic  water  supplies,  odors,  and  injuries  to 
land.  Riparian  rights  doctrine  has  been  applied  to 
all  other  water  use  situations,  such  as  channel 
sedimentation,  pollution  of  industrial  water  sup- 
plies, and  deterioration  of  fishing.  The  right  to 
discharge  wastes  is  analyzed  in  terms  of  nuisance 
and  riparian  rights.  Prescriptive  rights  apply  only 
between  riparians  and  may  be  overridden  by  state 
police  power.  The  comparative  convenience  doc- 
trine is  used  to  find  discharges  reasonable.  The 


creation  of  administrative  agencies  has  influenced 
the  use  of  common  law  doctrines,  and  the  private 
litigant's  role,  which  has  declined  due  to 
acquiesence,  may  revive  with  the  redefinition  of 
'reasonable'  pollution.  Appendixes  cite  numerous 
cases  and  code  each  citation  in  terms  of  a  fact 
situation  and  the  decision  reached.  Statistical  sum- 
maries of  decisions  are  provided.  (Grant-Florida) 
W72-06640 


REFUSE     ACT     SUIT     BROUGHT     AGAINST 
PAPER  COMPANY. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-06641 


MUD  GULCH  FLOOD  PREVENTION  PROJECT 
MEASURE,  SANGRE  DE  CRISTO  RC  AND  D 
PROJECT,  COLORADO  (FINAL  ENVIRON- 
MENTAL IMPACT  STATEMENT). 

Soil  Conservation  Service,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  08A. 
W72-06642 


NATIONAL  ENVIRONMENTAL  CENTER  ACT 
OF  1971, 

Congress,      Washington,      D.C;     and      Senate. 

Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-06652 


CORPS  OF  ENGINEERS  CAUGHT  UP  IN  BAT- 
TLE OF  THE  BUILDERS  AGAINST  THE 
PRESERVERS, 

For  primary  bibliographic  entry  see  Field  06E. 
W  72-06653 


STATEMENTS  ON  INTRODUCED  BILLS  AND 
JOINT  RESOLUTIONS-RIVER  BASIN  WASTE 
TREATMENT  AUTHORITY  ACT  OF  1971, 

Congress,      Washington,      D.C;     and      Senate, 

Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-06654 


LEGISLATIVE    RESPONSE    TO    'SOFT    SOAP' 
ON  DETERGENTS, 

Congress,      Washington,      D.C;     and     Senate, 

Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-06655 


WATER  BANK  ACT  (A  BILL  TO  PROVIDE 
FOR  CONSERVING  SURFACE  WATERS,  TO 
CONTRIBUTE  TO  IMPROVED  WATER  QUALI- 
TY AND  REDUCE  STREAM  SEDIMENTATION, 
AND  FOR  OTHER  PURPOSES). 
For  primary  bibliographic  entry  see  Field  06E. 
W72-06656 


INDUSTRIAL  POLLUTION  ABATEMENT  AND 
PREVENTION  ACT  OF  1967  (A  BILL  TO  PRO- 
VIDE A  PROGRAM  OF  ECONOMIC  INCEN- 
TIVES TO  ASSIST  AND  ENCOURAGE  INDUS- 
TRY TO  ASSUME  ITS  RESPONSIBILITY  FOR 
ABATING  AND  PREVENTING  THE  POLLU- 
TION OF  WATER  BY  WASTES  FROM  INDUS- 
TRIAL SOURCES). 

For  primary  bibliographic  entry  see  Field  06E. 
W72-06657 


PRICE  INTRODUCES  WATER  QUALITY  BILL, 

Congress,      Washington,      D.C;      and      House, 

Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-06658 


ENVIRONMENTAL  PROTECTION:  WATER. 

National  Academy  of  Engineering,  Washington, 

DC.  Committee  on  Power  Plant  Siting. 

For  primary  bibliographic  entry  see  Field  06G . 


W72-06693 


DETERMINATION  OF  THE  BIODEGRADA- 
BILITY  OF  ANIONIC  SYNTHETIC  SURFACE 
AGENTS. 

Organization    for    Economic    Co-Operation    and 

Development,  Paris  (France). 

For  primary  bibliographic  entry  see  Field  05A 

W72-06722 


, 


PESTICIDES  IN  WATER:  RESIDUES  IN  POND 
TREATED   WITH   TWO   FORMULATIONS   OF 
DICHLOBENIL, 

Agricultural  Research  Service,  Prosser.  Wash.  Ir- 
rigated    Agriculture     Research     and     Extension 
Center. 
For  primary  bibliographic  entry  see  Field  05B. 

W72-06773 


PHOSPHATES    AND    THE    CANADA    WATER 
ACT, 

Department    of    the    Environment,    Ottawa   (On- 
tario). Inland  Waters  Branch. 
For  primary  bibliographic  entry  see  Field  05B. 

W72-06777 


MERCURY-AN  OVERVIEW, 

New  York  State  Coll.  of  Agriculture,  Ithaca. 
For  primary  bibliographic  entry  see  Field  05B. 
W72-06787 


GASOLINE  IN  GROUNDWATER, 

California  Inst,  of  Tech.,  Pasadena.  Dept.  of  En- 
vironmental Engineering. 
For  primary  bibliographic  entry  see  Field  05B. 
W72-06810 


VARIATIONS  IN  THE  THERMIC  AND  OX- 
YGEN REGIME  OF  LAKE  SEVAN  AND  THEIR 
EFFECT  ON  SOME  BIOLOGICAL  PROCESSES, 

For  primary  bibliographic  entry  see  Field  05C 
W72-06818 


ECOLOGY  AND  LAND  USE  OF  THE  SUPPLY 
PONDS  NATURAL  AREA,  BRANFORD,  CON- 
NECTICUT, 

For  primary  bibliographic  entry  see  Field  06G. 
W72-06824 


EFFECTS  OF  DETERGENTS  ON  WATER  SUP- 
PLIES, 

Ontario  Water  Resources  Commission,  Toronto. 
For  primary  bibliographic  entry  see  Field  05C 
W72-06837 


POLLUTION  ABATEMENT  AND  BY-PRODUCT 
RECOVERY  IN  SHELLFISH  AND  FISHERIES 
PROCESSING. 

CRESA.  Seattle.  Wash. 

Copy  available  from  GPO  Sup  Doc.  $1.00; 
microfiche  from  NTIS  as  PB-208  214,  $0.95  En- 
vironmental Protection  Agency  Water  Pollution 
Control  Research  Series.  June  1971 . 85  p.  12  fig.  13 
tab,  16ref.EPA  Program  12130  FJQ--06/71. 

Descriptors:  'Commercial  fishing.  'Shellfish, 
'Byproducts,  'Pollution  abatement.  Water  pollu- 
tion control,  Separation  techniques.  Protein, 
Technical  feasibility,  Economic  feasibility.  Con- 
struction costs.  Operation  and  maintenance.  Cost 
analysis.  Industrial  wastes,  Alaska. 
Identifiers:  'Chitin,  'Byproduct  recovery. 

70  MILLION  POUNDS  OF  SEAFOOD 
WASTES,  MAINLY  FROM  CRAB.  SALMON, 
AND  SHRIMP  FISHING.  CONTAINING  22.1 
MILLION  POUNDS  OF  COD  were  discharged  to 
Kodiak  Harbor  in  1970.  A  private  firm  was  en- 
gaged to  develop  a  plan  to  permit  development  of 
beneficial  uses  for  the  wastes  while  concurrently 
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reducing  the  pollutional  load  on  the  harbor.  The 
plan  which  was  developed  included  collection  and 
transportation  of  the  waste  to  a  central  processing 
site  on  Near  Island  for  by-product  recovery.  Shell- 
fish wastes  would  be  extracted  with  dilute  alkali  to 
yield  a  high  quality  protein  and  a  chitin-calcium 
carbonate  residue,  the  former  to  be  used  as  pet 
food  additives  or  for  industrial  applications,  and 
the  latter  to  be  exported  for  conversion  to  chitin 
and  derived  products  or  used  in  Alaska  as  a  soil 
liming  and  fertilizer  material.  Fish  wastes  would 
also  be  extracted  to  yield  a  concentrated  protein 
product  similar  to  fish  solubles  oil  and  bone  meal. 
Market  surveys  indicated  that  sufficient  markets 
for  the  by-products  existed  to  allow  the  system  to 
pay  for  itself,  with  all  charges  to  the  industry  being 
saved  for  rebuilding  the  plant  in  7  years.  The 
proposed  plan  would  accomplish  a  70%  reduction 
in  the  present  pollutional  load  and  provide  valua- 
ble by-products  as  well.  (Lowry-Texas) 
W72-06847 


FERTILIZERS  AND  AGRICULTURAL  CHEMI- 
CALS. 

National  Industrial  Pollution  Control  Council, 
Washington,  D.C.  Fertilizer  and  Agricultural 
Chemicals  Sub-Council. 

For  sale  by  the  Superintendent  of  Documents,  U. 
S.  Government  Printing  Office,  Washington,  D.  C. 
20402  Price  $0.30.  Report,  October  1971.  40  p,  1 
fig,  3  tab. 

Descriptors:  'Agricultural  chemicals,  *Food 
chains,  'Productivity,  'Population,  Fertilizers, 
Pesticides,  Herbicides,  Fungicides,  Insecticides, 
Selectivity,  Leaching,  Run-off,  Crop  production, 
Nitrogen,  Eutrophication,  Air  pollution,  Water 
pollution  sources,  Cost  analysis,  Legislation, 
Water  quality  control. 
Identifiers:  'Biological  magnification. 

A  thorough  analysis  of  the  fertilizer  and  agricul- 
tural chemical  industry  has  revealed  several  im- 
portant factors:  (1)  it  is  now  impossible  to  regress 
back  to  the  'good  old  days'  of  clean  water  and  pure 
air  by  eliminating  fertilizers  and  chemicals,  since 
disease  or  starvation  would  be  the  inevitable 
results;  (2)  no  concrete  evidence  has  yet  been  in- 
troduced which  demonstrates  that  nutrient  run-off 
from  a  well  managed  crop  field  is  greater  than  that 
from  the  original  trees  or  grasslands;  and  (3)  con- 
trol of  the  adverse  environmental  effects  of  fertil- 
izer and  of  the  adverse  environmental  effects  of 
fertilizer  and  chemical  manufacture  and  use  can  be 
achieved  only  by  co-operative  efforts  between  the 
regulatory  agencies  and  the  agricultural  chemicals 
industry.  Standards  which  are  imposed  must 
recognize  the  current  state  of  technology  and  the 
financial  position  of  the  industry  and  become  more 
stringent  as  technology  advances  and  the  financial 
picture  improves.  Although  environmental  protec- 
:ion  is  highly  desirable,  the  food  requirements  of 
in  ever  growing  world  population  must  also  be 
:onsidered.  (Lowry-Texas) 
W72-06860 


rHE  USE  OF  POLAROGRAPHY  IN  WATER 
POLLUTION  CONTROL, 

Cambridge  Water  Works  (England). 

B.  R.  Johnson. 

Water  Pollution  Control,  Vol  70,  No.  6,  1971,  p 

519-625,  3  fig,  6  tab,  lOref. 

Descriptors:  'Polarographic  analysis,  'Instrumen- 
ation,  'Water  analysis,  Sampling,  Heavy  metals, 
("race  elements,  Nitrates,  Laboratory  tests, 
Evaporation,  Distillation,  Temperature,  Analyti- 
cal techniques,  Water  pollution  control,  'Anions, 
Nations. 

rhe  polarograph,  introduced  in  1922,  has  evolved 
nto  a  rapid  and  accurate  tool  for  the  determination 
)f  cations  and  anions  of  interest  in  the  field  of 
vater  pollution  control.  Examples  of  preparation 
ind  techniques  for  determing  copper,  cadmium, 
lickel,  zinc,  lead,  chromium,  nitrogen,  and  dis- 


solved oxygen  levels  are  presented.  Results  of 
polarography  are  compared  with  results  obtained 
using  the  phenol  disulphonic  acid  method  for 
nitrate  determinations,  with  the  polarographic 
method  shown  to  be  more  accurate  within  the 
range  tested.  Minimum  cell  concentrations  neces- 
sary for  results  of  greater  than  90%  were  0.5,  0.2, 
0.2,  0.2,0.5,  0.5  and  0.2  mg/1  for  copper,  cadmium, 
nickel,  zinc,  lead,  chromium  and  nitrate  respec- 
tively. Ohter  advantages  of  polarography  include 
(1)  speed  and  accuracy  in  performing  simultaneous 
determinations  of  different  elements  in  the  same 
solution;  (2)  extreme  versatility  for  many  con- 
stituents without  the  need  for  extensive  pre-treat- 
ment  of  samples;  (3)  interpretation  of  steps  is  es- 
sentially simple  although  requiring  both  care  and 
experience;  and  (4)  useful  results  can  be  obtained 
using  a  relatively  cheap  and  simple  instrument 
capable  of  high  volume  output  with  excellent 
reproducibility.  (Lowry-Texas) 
W72-06867 


THE  ROLE  OF  THE  ENVIRONMENTAL  PRO- 
TECTION AGENCY, 

Environmental  Protection  Agency,  Washington, 

DC. 

For  primary  bibliographic  entry  see  Field  06G. 

W72-06871 


ENVIRONMENTAL  LITIGATION:  STRENGTHS 
AND  WEAKNESSES, 

American  Native  Rights  Fund,  Boulder,  Colo. 
For  primary  bibliographic  entry  see  Field  06G. 
W72-06872 


EFFLUENT  FEES  IN  WATER  QUALITY 
MANAGEMENT:  THE  VERMONT  WATER 
POLLUTION  CONTROL  ACT, 

N.  P.  Moros. 

Environmental  Affairs,  Vol.  1,  No.  3,  p.  631-653, 

November  1971.60ref. 

Descriptors:  'Vermont,  'Water  pollution  control, 
'Treatment  facilities,  'Water  quality  control, 
'Permits,  'Industrial  wastes,  Effluents,  Costs, 
Regulation,  Non-structural  alternatives,  Water 
resources  development,  Water  pollution  sources, 
Sanitary  engineering,  Legal  aspects,  Water  law, 
Administration,  Administrative  agencies,  State 
governments,  Economics,  Legislation,  Standards. 
Identifiers:  'Effluent  charges. 

Vermont  recently  enacted  a  Water  Pollution  Con- 
trol Act  which  combines  a  discharge  permit 
system  and  an  effluent  fee  system.  The  legislation 
is  unique  and  probably  one  of  the  most  effective 
anti-pollution  measures  yet  introduced.  A  permit 
will  not  be  issued  if  a  discharge  reduces  the  quality 
of  receiving  waters.  A  discharger  who  can  not  ob- 
tain a  permit  may,  however,  be  granted  a  tempora- 
ry permit,  if  an  effort  is  being  made  to  install  treat- 
ment facilities.  A  condition  of  a  temporary  permit 
is  that  the  discharger  pay  periodic  effluent  fees  in 
accordance  with  rates  established  by  the  Water 
Resources  Board.  The  fee  provides  an  economic 
incentive  for  polluters  to  reduce  the  volume  and 
noxiousness  of  discharges.  The  two  most  signifi- 
cant approaches  for  determing  the  fee  to  be  im- 
posed, the  cost-of-treatment  method  and  the 
downstream-damages  method,  are  examined  in 
view  of  such  factors  as  constitutionality,  equity, 
and  administrative  feasibility;  the  cost-of-treat- 
ment method  is  the  most  desirable  method.  A 
specific  plan  for  implementing  this  approach  is 
suggested.  (Johnson-Florida) 
W72-06873 


CONSTITUTIONAL  IMPLICATIONS  OF  WET- 
LANDS LEGISLATION, 

For  primary  bibliographic  entry  see  Field  06E. 
W72-06874 


FEDERAL   COURTS--JURISDICTION--A   COM- 
PARISON OF  TEXAS  V.  PANKEY  AND  OHIO  V. 


WYANDOTTE  CHEMICAL  CORP.  REVEALS 
THE  NECESSITY  FOR  A  FEDERAL  COMMON 
LAW  RIGHT  TO  ABATE  INTERSTATE  POLLU- 
TION. 

Texas  Law  Review,  Vol  50,  p.  183-198,  December 
1971.69ref. 

Descriptors:  'Federal  jurisdiction,  'State  jurisdic- 
tion, 'Judicial  decisions,  'Pollution  abatement, 
'Adjudication  procedure,  Interstate,  Legal 
aspects,  Water  law,  Public  rights,  Administration, 
Administrative  agencies,  Boundaries  (Property), 
Federal  government,  Jurisdiction,  Legislation, 
Regulation,  Third  party  effects,  Political  aspects, 
Water  resources  development,  State  governments, 
Water  pollution.  Water  pollution  sources,  Water 
pollution  effects. 

Water  pollution's  disrespect  for  state  boundaries 
engenders  fundamental  jurisdictional  problems  in 
pollution  abatement  suits  brought  by  states,  where 
the  pollution  originates  from  an  out  of  state 
source.  In  using  state  courts,  a  plaintiff  state  en- 
counters problems  in  getting  jurisdiction  over  the 
source  of  pollution  and  enforcing  decisions.  While 
these  problems  would  be  greatly  simplified  by 
using  federal  courts,  it  is  uncertain  whether  states 
can  use  the  federal  courts  for  abating  interstate 
pollution.  Two  recent  cases  indicated  conflicting 
answers.  The  Pankey  case  held  that  a  federal  dis- 
trict court  had  federal  question  jurisdiction  based 
on  the  federal  common  law  right  of  a  state  to  pro- 
tect its  environment  from  pollution  arising  in  other 
states.  The  Wyandotte  case  included  dicta  that  no 
such  jurisdiction  existed.  The  federal  common  law 
right  and  federal  district  court  jurisdiction  should 
be  recognized.  This  would  solve  problems  in- 
curred in  using  state  courts  and  also  provide  a 
uniform  law  for  dealing  with  interstate  pollution. 
Extension  of  such  rights  to  private  litigants  would 
be  beneficial,  because  private  litigants  would 
thereby  not  be  forced  to  choose  between  pollution 
control  policies  of  respective  states.  (Johnson- 
Florida) 
W72-06876 


INTERNATIONAL   PROBLEMS  CONCERNING 
POLLUTION  AND  THE  ENVIRONMENT, 

For  primary  bibliographic  entry  see  Field  06E. 
W72-06877 


LEGAL  ASPECTS  OF  SEABED  PETROLEUM 
AND  MINERAL  RESOURCE  DEVELOPMENT- 
--THE  DRAFT  UNITED  NATIONS  CONVEN- 
TION ON  THE  INTERNATIONAL  SEABED 
AREA  AND  THE  UNITED  STATES  WORKING 
PAPER  SUBMITTED  TO  THE  UNITED  NA- 
TIONS SEABED  COMMITTEE. 
For  primary  bibliographic  entry  see  Field  06E. 
W72-06878 


QUI  TAM  ACTIONS  FOR  CITIZEN  ENFORCE- 
MENT OF  THE  REFUSE  ACT  OF  1899 
AGAINST  POLLUTERS, 

Cleveland  State  Univ.,  Ohio.  Coll.  of  Law. 

J.S.Ott. 

Cleveland  State  Law  Review,  Vol.  21,  p.  182-189, 

January  1972.  43  ref . 

Descriptors:  'Rivers  and  Harbors  Act, 
'Remedies,  'Pollution  abatement,  'Adjudication 
procedure,  'PublLI  rights,  Legal  aspects,  Legisla- 
tion, Pollutants,  Water  law,  Water  resources.  Ad- 
ministrative costs,  judicial  decisions,  Federal 
government. 
Identifiers:  'Refuse  Act,  'Qui  tarn  action. 

The  possibility  that  private  citizens  may  enforce 
the  Refuse  Act  when  public  prosecutors  refuse  to 
act,  is  evaluated  in  the  note.  Enforcement  could  be 
obtained  through  application  of  the  qui  tarn  theory 
to  the  criminal  sanctions  of  the  Refuse  Act.  Sec- 
tion 407  of  the  Act  defines  pollution  as  an  unlawful 
act;  section  411  establishes  a  penalty  and  provides 
that  one-half  of  the  fine  be  paid  to  the  informer. 


79 


Field  05-WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5G — Water  Quality  Control 


With  these  elements,  some  argue  that  an  informer 
may  bring  the  action  himself.  The  rationale  favor- 
ing qui  tarn  actions  is  based  on  the  limited  funds  of 
the  Justice  Department.  Judicial  response  to  qui 
tarn  actions  under  the  Refuse  Act  has  been  wholly 
negative:  the  four  such  actions  reported  since  1970 
have  all  been  dismissed.  These  decisions  have  ap- 
plied sound  legal  reasoning  in  rejecting  qui  tarn  ac- 
tions. Since  criminal  statutes  cannot  be  enforced 
by  civil  actions,  private  parties  have  no  right  to  en- 
force sanctions  of  the  Refuse  Act.  It  would  be 
folly  for  the  judicial  system  to  support  weak  legal 
authority  advanced  in  favor  of  qui  tarn  actions. 
(Doise-Florida) 
W72-06879 


LONGVIEW  LAKE,  LITTLE  BLUE  RIVER, 
MISSOURI  (FINAL  ENVIRONMENTAL  IM- 
PACT STATEMENT). 

Army  Engineer,  District,  Kansas  City,  Mo. 
For  primary  bibliographic  entry  see  Field  08A. 
W72-06881 


DANBURY  LOCAL  PROTECTION  PROJECT, 
STILL  RIVER,  DANBURY,  CONNECTICUT 
(FINAL  ENVIRONMENTAL  IMPACT  STATE- 
MENT). 

Corps  of  Engineers,  Waltham,  Mass.  New  En- 
gland Div 

For  primary  bibliographic  entry  see  Field  08A. 
W72-06882 


DISPOSAL  SYSTEMS  AND  HEARINGS 
(RELATING  TO  WATER  POLLUTION  CON- 
TROL). 

South  Carolina  Pollution  Control  Authority, 
Columbia. 

Rules  and  Regulations,  PC-W-Regulation  1,  Pur- 
suant to  sections  70-101  thru  70-139,  South 
Carolina  Code  of  Laws.  2  p. 

Descriptors:  *South  Carolina,  *Administrative 
agencies,  *Adjudication  procedure,  'Administra- 
tive decisions,  Water  pollution  control.  Permits, 
Regulation,  Legislation,  Sewage  disposal,  Legal 
aspects.  Public  health,  Cities,  Public  rights. 

Procedures  governing  hearings  of  the  South 
Carolina  Pollution  Control  Authority  are  herein  set 
forth.  Applications  for  plans  and  permits  for  pro- 
jects concerning  disposal  systems  shall  be  sub- 
mitted in  accordance  with  existing  regulations. 
Public  notice  of  hearings  relating  to  water  pollu- 
tion control  must  be  published  once  a  week  for 
two  consecutive  weeks  in  a  newspaper  in  the 
county  wherein  the  waters  concerned  are  located. 
Public  hearings  shall  be  conducted  by  hearing  ex- 
aminers who  are  members  of  the  Authority  or  who 
are  duly  authorized  by  the  Authority.  All  parties 
interested  may  file  briefs  and  make  oral  arguments 
at  the  discretion  of  the  hearing  examiner.  Hearing 
examiners  shall  report  to  the  Authority  within  60 
days  after  the  close  of  a  hearing  and  the  Authority 
has  six  months  within  which  to  make  decisions. 
Appeals  must  be  made  within  30  days  after  a  final 
order  is  entered.  Persons  desiring  hearings  by  the 
Authority  shall  submit  written  requests  designat- 
ing questions  to  be  considered.  (Doise-Florida) 
W72-06883 


EFFLUENT  TAXES  AND  REGULATION. 

Resources,  No.  39,  p.  9-10,  January  1972. 

Descriptors:  'Pollution  taxes  (Charges),  *Cost 
repayment,  'Water  pollution  control,  'Pollution 
abatement,  'Industrial  wastes,  Social  aspects, 
Water  pollution  treatment,  Water  pollution 
sources,  Prices,  Economies  of  scale,  River  basin 
development,  River  basin  commissions,  Non- 
structural alternatives,  Legislation,  Federal 
government,  State  governments,  Taxes,  Political 
aspects,  Effluents. 


Present  governmental  programs  to  combat  en- 
vironmental pollution  depend  heavily  on  enforce- 
ment action  against  individual  polluters  and  sub- 
sidies for  treatment  plant  construction.  Many 
economists  favor  greater  reliance  on  effluent 
charges.  This  would  be  more  efficient  and  equita- 
ble because  social  costs  would  be  reflected  and 
costs  would  be  internal  to  the  polluter.  This  would 
create  an  incentive  to  reduce  pollution  by  any 
means  less  expensive  than  the  tax.  It  would  also 
reduce  consumptive  demand  through  higher 
prices.  Uniform  regional  rates  would  be  needed. 
Integrated  regional  and  river  basin  institutions  are 
needed  to  reduce  treatment  costs  through  econo- 
mies of  scale.  Several  prominent  conservation 
groups  have  recently  announced  their  support  for 
effluent  charges  because  current  abatement 
methods  are  ineffective.  Some  states  have  shown 
an  interest,  and  some  groups  in  the  Nixon  Ad- 
ministration view  it  favorably.  Senator  Proxmire 
has  introduced  a  bill  calling  for  a  national  effluent 
charge.  Issues  currently  being  discussed  concern: 
(1)  the  determination  of  a  proper  basis  for  the 
charge,  (2)  the  desirability  of  a  national  tax,  and  (3) 
the  relationship  to  regional  environmental  enforce- 
ment schemes.  (Grant-Florida) 
W72-06884 


CONSERVATIONISTS   LOSE   FLOOR   BATTLE 
TO  AMEND  PL-S66. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-06886 


HOUSE  WATER  BILL  DUE  OUT  MARCH  10. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-06887 


PROBLEMS  OF  WATER  POLLUTION, 

Congress,  Washington  D.C.;  and  House,  Washing- 
ton, DC. 

For  primary  bibliographic  entry  see  Field  06E. 
W 72-06890 


REQUIREMENT  FOR  SMALL  BUSINESSES  TO 
MAKE  WATER  POLLUTION  IMPROVE- 
MENTS, 

Congress,      Washington,      D.C.;     and     Senate, 

Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-06891 


ENVIRONMENTAL  DEFENSE  FUND,  INC.  V. 
CORPS  OF  ENGINEERS  (STANDING  OF  EN- 
VIRONMENTAL ORGANIZATION  TO  CON- 
TEST DAM  CONSTRUCTION). 

For  primary  bibliographic  entry  see  Field  06E. 
W72-06897 


COLLINS  V.  COSGROVE-MEEHAN  COAL  CO. 
(MINING  COMPANY'S  LIABILITY  FOR 
FLOODING  FARM  WITH  COAL  MINE 
WASTES). 

For  primary  bibliographic  entry  see  Field  06E. 
W 72-06903 


MEREDOSIA  LAKE  DRAINAGE  AND  LEVEE 
DIST.  V.  SANITARY  DIST.  OF  CHICAGO  (LIA- 
BILITY OF  SANITARY  DISTRICT  FOR  OVER- 
FLOW OF  RIVER  LEVEES). 

For  primary  bibliographic  entry  see  Field  06E. 
W72-06904 


PRELIMINARY  ANALYSIS  OF  THE  ECOLOGI- 
CAL ASPECTS  OF  DEEP  PORT  CREATION 
AND  SUPERSHIP  OPERATION. 

Institute  for  Water  Resources  (Army),  Alexandria, 

Va. 

For  primary  bibliographic  entry  see  Field  08A. 

W72-06923 


HYDROLOGY,  GLACIAL  GEOLOGY  AND  EN- 
VIRONMENTAL GEOLOGY  OF  THE  WYOM- 
ING-LACKAWANNA VALLEY, 

Geological  Survey,  Harrisburg,  Pa. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-06928 


ENVIRONMENTAL  PLANNING  AND 

MANAGEMENT, 

Drexel  Univ.,  Philadelphia,  Pa. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-06938 


WATER  AND  WASTE  WATER, 

Drexel  Univ.,  Philadelphia,  Pa. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-06939 


ENVIRONMENT  AND  HEALTH, 

Drexel  Univ.,  Philadelphia,  Pa. 

P.  W.Purdom. 

In:  Environmental  Health,  Academic  Press,  New 

York.  1971.  p  1-25.  2  fig,  39  ref. 

Descriptors:  'Environment,  'Quality  control, 
'Hazards,  Wastes,  Diseases,  Biological  proper- 
ties, Chemical  properties,  Physical  properties, 
Psychological  aspects,  Priorities,  Planning,  Ad- 
ministration, Management. 

Identifiers:  'Health,  'Environmental  hazards, 
Life  support  systems,  Sociological  aspects. 

The  nature  of  man-environment  relationships,  as 
they  affect  man's  health,  is  examined.  The  status 
of  man's  health  represents  the  result  of  complex 
interactions  between  his  internal  biological  system 
and  the  total  external  environmental  system. 
Besides  deficiencies  in  life  support  systems  and 
the  danger  of  improperly  handled  wastes,  man  is 
subjected  to  a  variety  of  environmental  hazards. 
Some  of  these  hazards  are  natural,  but  more  often 
they  are  the  result  of  man's  activities  and  num- 
bers. The  following  factors  are  used  to  charac- 
terize environmental  hazards:  (1)  biological,  (2) 
chemical,  (3)  physical,  (4)  psychological,  and  (5) 
sociological.  A  primary  objective  of  environmen- 
tal control  is  to  prevent  disease.  Either  man  must 
be  prevented  from  confronting  the  hazard,  or  the 
hazard  must  be  removed  from  the  environment. 
The  following  fundamental  principles  of  environ- 
mental control  are  generally  applicable  to  the 
manifestation  of  environmental  hazards:  (1)  isola- 
tion, (2)  substitution,  (3)  shielding,  (4)  treatment, 
and  (5)  prevention.  The  quality  of  life  is  directly 
related  to  the  quality  of  the  environment.  Levels 
of  concern  for  environmental  quality  are  classified 
as:  (1)  bare  survival,  (2)  control  of  disease  and  in- 
jury, (3)  efficient  performance,  and  (4)  comfort. 
(Strachan-Chicago) 
W72-06940 


COORDINATION  OF  INDUSTRIAL  AIR  AND 
WATER  QUALITY  PROGRAMS  AS  AN  EFFEC- 
TIVE MANAGEMENT  POLICY, 

RAND  Corp.,  Santa  Monica,  Calif. 
D.  P.  Tihansky. 

Available  from  the  National  Technical  Informa- 
tion Service  as  AD-731  261,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Rand  report  No  P-4551; 
January  1971.  5  p,  1  fig,  3  ref. 

Descriptors:  'Air  pollution,  'Water  pollution, 
'Management,  Water  quality  control,  'Industries, 
'Coordination,  'Planning,  Institutions.  Pollution 
abatement.  Methodology.  Costs,  Standards,  En- 
vironment. 

Identifiers:  'Policy  making,  'Regional  problems, 
Environmental  quality  control. 

Air  and  water  pollution  are  regional  problems 
whose  sources  are  often  observed  and  studied 
with  little  or  no  overlap.  There  are  distinct  govern- 
mental institutions  established  to  study  these  kinds 
of  pollution.  Despite  the  obvious  individual  pro- 
perties of  both  air  and  water,  solutions  to  air  and 
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ater  pollution  control  are  similar  in  approach  and 
ethodology.  Abatement  projects  in  both  cases 
e  instituted  for  reasons  of  public  health, 
sthetics,  economics  (i.e.,  by-product  recovery), 
id  public  relations.  The  coordination  of  air  and 
ater  quality  management  programs  in  industry  is 
commended  as  an  effective  approach  for  the 
inimization  of  abatement  expenditures  as  well  as 
hedule  delays  in  meeting  pollution  control  regu- 
lions.  Historically,  legislative  decisions  on  air 
illution  standards  are  modeled  after  watershed 
:atment  methods.  A  regional  authority  serves  as 
receptable  for  research  findings  from  individual 
ms  and  companies  in  an  effort  to  maximize 
iste  treatment  efficiency,  to  minimize  expendi- 
res  of  abatement  projects,  and  to  reduce  the 
lgth  of  time  necessary  for  development  of  a 
:hnology  suitable  for  compliance  with  stringent 
indards  on  environmental  quality.  Coordination 
air  and  water  quality  programs  is  equally  ad- 
ntageous  within  each  plant.  A  figure  demon- 
ates  the  interconnecting  demand  and  supply 
lationships  for  air  and  water  inputs  and 
nerated  pollutants.  By-products  of  waste  treat- 
:nt  systems  may  be  sold  to  consumers  or  utilized 
inputs  within  the  same  firm.  (Strachan-Chicago) 
72-06942 


iVIRONMENTAL     QUALITY     AS     AN     AD- 
INISTRATIVE  PROBLEM, 

liana  Univ.,  Bloomington. 

ir  primary  bibliographic  entry  see  Field  06E. 

72-06943 


IE  OPTIMAL  CONTROL  OF  POLLUTION, 

hn  F.  Kennedy  School  of  Gevemment,  Cam- 

idge,  Mass. 

Keller,  M.  Spence,  and  R.  Zeckhauser. 

urnal  of  Economic  Theory,  Vol.  4,  No.  1,  p  19- 

,  February  1972.  1 1  ref ,  append. 

:scriptors:  'Pollution  abatement,  "Control, 
conomics,  'Theoretical  analysis,  'Planning, 
(Ordination,  Flow,  Consumptive  use,  Pollutants, 
>timization,  Costs,  Benefits,  Marketing, 
sntifiers:  'Optimal  control,  'Control  theory, 
ntralization.  Effluent  charges,  Pollution  rights. 

Ilution  is  defined  to  be  any  stock  or  flow  of 
ysical  substances  which  impairs  man's  capacity 
enjoy  life.  So  defined,  pollution  is  a  pervasive 
enomenon.  Traditional  economic  theory  has 
:n  pollution  as  a  problem  of  externalities.  Deal- 
!  with  the  complex  problems  of  pollution 
juires  some  form  of  centralized  coordination 
d  control,  i.e.,  an  approach  beyond  that  of  exter- 
lities  analysis.  The  framework  of  control  theory 
svides  insight  on  the  use  of  mechanisms  to 
eel  patterns  of  consumptive  and  production, 
e  optimal  control  of  pollution  may  require  cur- 
lment  of  certain  types  of  consumption.  Three 
itinctions  relate  to  the  economic  effects  of  pollu- 
its:  (1)  whether  the  pollutant  has  its  major  im- 
ct  on  consumption,  production,  or  both,  (2) 
tether  the  pollutant  has  its  impact  as  a  stock  or  a 
w,  and  (3)  whether  the  pollutant  is  a  state  or 
ntrol  variable.  Society  is  functioning  with  a  pol- 
ion  level  well  in  excess  of  the  optimal  equilibri- 
l.  Too  much  emphasis  has  been  placed  on  build- 
;  the  capital  stock  and  on  maintaining  a  high 
'el  of  consumption.  A  form  of  centralized  coor- 
lation  to  correct  a  situation  which  presents  inap- 
Jpriate  incentives  is  needed.  Such  coordination 
uld  be  carried  out  through  effluent  charges,  a 
irket  for  pollution  rights,  or  through  direct  con- 
i.  The  models  presented  indicated  that  drastic 
:asures  are  not  called  for,  but  a  controlled  move- 
nt toward  optimal  paths.  The  role  of  the 
Jnomists  is  to  identify  paths  of  optimality  and  to 
Sgest  practical  ways  in  which  these  paths  might 
approached.  (Strachan-Chicago) 
72-06950 


IE  ENVIRONMENT:  PAST,  PRESENT,  AND 
UPERFECT, 

tins  Hopkins  Univ.,  Baltimore,  Md.  Dept.  of 
nitary  Engineering. 


For  primary  bibliographic  entry  see  Field  06B. 
W72-06951 


WATER  QUALITY  MANAGEMENT  PLANNING 
IN  SOUTH  CAROLINA. 

South  Carolina  State  Planning  and  Grants  Div., 
Columbia. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-203  589,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  HUD  Report  No.  SC-40-0014- 
0419,  September  1971 .  43  p,  2  map.  HUD  SCP-43. 

Descriptors:  'Planning,  'Water  quality,  'Manage- 
ment, 'South  Carolina,  Sewers,  Pollution  abate- 
ment, Environment,  State  governments,  Local 
governments,  Federal  government,  Programs, 
Coordination,  Economics,  Population. 
Identifiers:  'Water  planning,  'Planning  manual, 
Planners,  Planning  requirements,  Coordinated 
planning  program,  Framework,  Financial 
assistance. 

This  planning  manual  deals  specifically  with  water 
quality  planning  and  functional  water  and  sewer 
planning  in  South  Carolina.  It  is  particularly  cogni- 
zant of  the  role  of  the  ten  district  planning  and 
development  commissions.  Although  some  con- 
sideration of  the  role  of  statewide  planning  is 
presented,  the  manual  deals  primarily  with  the 
development  of  water-related  plans  at  the  regional 
and  local  level.  It  is  designed  for  use  by  regional 
and  local  planners  in  the  development  of  water 
pollution  abatement  programs.  The  manual  is  di- 
vided into  two  parts.  Part  I  discusses  the  programs 
of  the  Farmers'  Home  Administration  (FMHA), 
the  Department  of  Housing  and  Urban  Develop- 
ment (HUD),  the  Environmental  Protection  Agen- 
cy (EPA),  and  the  Economic  Development  Ad- 
ministration (EDA).  The  programs  of  each  are 
described,  the  pertinent  planning  requirements 
prerequisite  to  grant  approval  are  outlined,  and 
past  application  and  current  status  of  these  pro- 
grams within  the  state  are  discussed.  Part  II 
presents  a  coordinated  planning  program  designed 
to  meet  state,  regional,  and  local  planning  needs 
and  to  satisy  federal  planning  requirements. 
Planning  is  necessary  if  South  Carolina  communi- 
ties are  to  properly  serve  their  growing  popula- 
tions with  well-designed  and  economical  water  and 
sewer  systems.  Water  planning  must  be  properly 
coordinated  and  reflect  both  statewide  and  local 
conditions.  It  must  reflect  environmental  concerns 
and  the  impact  of  pollution  abatement  on 
economic  growth.  Finally,  such  planning  must 
reflect  the  federal  planning  requirements 
prerequisite  to  necessary  federal  financial 
assistance.  The  manual  provides  a  framework  with 
which  to  realize  these  objectives.  (Strachan- 
Chicago) 
W72-06953 


ENVIRONMENTAL  PLANNING:  1  -  ENVIRON- 
MENTAL INFORMATION  FOR  POLICY  FOR- 
MULATION, 

For  primary  bibliographic  entry  see  Field  06G. 
W72-06955 


CONFLICTS        IN        WATER        RESOURCES 
PLANNING. 

Texas  Univ.,  Austin.  Center  for  Research  in  Water 

Resources. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-06958 


A      SEARCH      FOR      GOALS      IN      WATER 
RESOURCES  PLANNING, 

National  Water  Commission,  Arlington,  Va. 
For  primary  bibliographic  entry  see  Field  06B. 
W 72-06959 


WATER  RESOURCES  INVESTMENT  AS  NA- 
TIONAL GOAL  AND  ECONOMIC  INCENTIVES 
FOR  POLLUTION  CONTROL, 

D.  C.  Department  of  the  Interior,  Washington. 
For  primary  bibliographic  entry  see  Field  06B. 


W72-06966 


TWO  METHODS  OF  STUDYING  THE  EFFECT 
OF  MUNICIPAL  SEWER  SURCHARGES  ON 
FOOD  PROCESSING  WASTES, 

North   Carolina   State   Univ.,   Raleigh.    Dept.   of 

Economics. 

Don  E.  Ethridge,  and  J.  A.  Seagraves. 

Economics  Research  Report  No.   18,  December 

1971.  27  p,  2  fig,  6  ref.  OWRR-B-032-NC  (1)  and 

A-047-NC  (3). 

Descriptors:  Economic  efficiency,  'Elasticity  of 
demand,  'Prices,  'Water  demand,  Industrial 
wastes,  'Regression  analysis,  Water  utilization, 
Farm  wastes. 

Identifiers:  'Sewer  charges,  'Surcharges, 
'Economic  incentives. 

Waste  treatment  charges  traditionally  have  been 
based  on  the  volume  of  water  consumed. 
Surcharges  based  on  the  strength  of  industrial 
wastes  discharged  into  sewer  systems  are  rapidly 
becoming  more  common.  Estimates  of  the 
response  of  two  industries  to  sewer  surcharges  are 
presented  and  two  different  empirical  procedures 
used  to  make  such  estimates  are  illustrated.  A 
budgeting  approach  was  used  to  estimate  the 
responses  of  sugar  beet  processing  firms  to  sewer 
charges  based  on  waste  strength.  A  typical  beet 
processing  plant  could  profitably  reduce  its  water- 
carried  wastes  by  75  percent  if  faced  with  a  charge 
of  $.02  per  pound  of  BOD.  Regression  analysis 
was  used  to  estimate  the  response  of  poultry 
processing  firms  to  charges  based  on  waste 
strength.  Firms  have  responded  as  one  would  ex- 
pect to  increases  in  surcharges  and  the  price  of 
water  -  reducing  wastes  and  use  of  water. 
W72-06976 


TREATMENT    OF    ACID    MINE    DRAINAGE, 
'OPERATION  YELLOWBOY,' 

Dorr-Oliver  Inc.,  Westpoint,  Conn. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-06977 


EMERGENCY  WATER  SUPPLY  FACILITIES 
FOR  THE  SCHUYLKILL  COUNTY  MUNICIPAL 
AUTHORITY, 

Chester  Engineers,  Pittsburgh,  Pa. 

For  primary  bibliographic  entry  see  Field  05F. 

W72-06978 


A  WATER-QUALITY  SIMULATION  MODEL 
FOR  WELL  MIXED  ESTUARIES  AND 
COASTAL  SEAS:  VOL.  II,  COMPUTATION 
PROCEDURES, 

New  York  City-Rand  Inst.,  N.Y. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-06979 


A  WATER-QUALITY  SIMULATION  MODEL 
FOR  WELL  MIXED  ESTUARIES  AND 
COASTAL  SEAS:  VOL.  Ill,  JAMAICA  BAY 
SIMULATION, 

New  York  City-Rand  Inst.,  N.  Y. 
J.  J.  Leendertse,  and  E.  C.  Gritton. 
R-709-N.Y.C,  July,  1971 .  73  p,  38  fig. 

Descriptors:  'Water  quality,  'Salinity,  'Dissolved 

oxygen,         'Biochemical        oxygen        demand, 

'Coliforms,   'Simulation  analysis,  Tidal  waters. 

Model  studies,  Estuaries,  Flow,  Sea  water,  New 

York. 

Identifiers:  'Jamaica  Bay,  Long  Island  (NY). 

A  water-quality  simulation  model  is  presented  for 
studying  the  effects  of  combined  sewage  over- 
flows and  other  waste  discharges  on  the  water 
quality  of  Jamaica  Bay,  Long  Island,  New  York. 
The  experiments  made  to  adjust  the  tidal  flow  in 
the  model  are  described.  These  simulations  in- 
dicated that  the  tide  can  generate  a  circulation  in 
the  bay.  Presented  also  is  a  simulation  of  the 
transient  movements  of  constituents  in  the  bay. 
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Distributions  of  salinity,  dissolved  oxygen, 
biochemical  oxygen  demand  and  conform  bacteria 
were  computed  simultaneously.  The  results  are 
presented  as  charts  with  isocontours  indicating  the 
concentration  of  various  substances.  The  varia- 
tions of  the  concentration  were  considerable,  par- 
ticularly variations  in  coliform  densities.  During 
summer  conditions  and  with  dry-weather  flow ,  the 
computed  DO  concentrations  were  less  than 
3mg/L  in  the  northern  part  of  the  bay.  The  area  of 
low  concentration  moved  with  the  tide  along  the 
northern  shore  of  Jamacia  Bay  and  the  DO  con- 
centrations were  dependent  on  the  general  circula- 
tion generated  by  the  tide.  The  BOD  concentra- 
tions were  generally  low  under  these  conditions. 
(See  also  W71 -04038  and  W72-06979)  (Ligon-Cor- 
nell) 
W72-06980 


CASE  STUDIES. 

Meta  Systems,  Inc.,  Cambridge,  Mass. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-06989 


THE  ROLE  OF  THE  U.S.  ARMY  CORPS  OF  EN- 
GINEERS IN  WATER  QUALITY  MANAGE- 
MENT, 

Institute  for  Water  Resources  (Army),  Alexandria, 
Va. 

David  J.  Allee,  and  Burnham  H.  Doge. 
Available  from  the  National  Technical  Informa- 
tion Service  as  AD-734  833,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  IWR  Report  71-1,  October 
1970. 154  p. 

Descriptors'.     *Water    quality     control,     'Water 
resources      development,      *Waste      treatment, 
•Planning,  Institutional  aspects. 
Identifiers:  *Water quality  management. 

The  water  quality  management  problem  in  the 
U.S.  and  alternative  institutional  arrangements 
aimed  toward  solution  of  the  problem  are  ex- 
amined. Emphasis  is  placed  upon  the  need  for 
Federal  regional-scope  multiple  objective 
planning.  Under  the  institutional  arrangements 
discussed,  benefits  derive  from:  a.  Integration  of 
planning  for  separate  functional  water  needs,  e.g., 
water  supply  and  water  quality  management,  b. 
Regionalization  of  waste  water  systems  for  groups 
of  communities  and  large  metropolitan  areas,  c. 
Institutional  and  financial  arrangements  that  foster 
regional  solutions,  d.  A  flexible  Federal  role  to 
match  the  diversity  of  conditions  across  the  na- 
tion, e.  Cost-effectiveness  allocation  of  funds.  The 
role  of  the  Corps  of  Engineers  within  the  context 
of  various  institutional  arrangements  is  visualized 
largely  from  its  broad  planning  capability,  nation- 
wide organization  and  strong  decentralized  field 
staff,  and  well-established  congressional 
authorization  and  budgetary  review  procedures. 
The  special  capabilities  of  the  Corps  of  Engineers 
are  related  to  filling  gaps  in  the  existing  Federal 
role  and  overcoming  institutional  barriers.  The  re- 
port recommends  several  current  urgent  problem 
situations  where  Corps'  assistance  could  be  ap- 
plied for  early  demonstration  of  its  special  capa- 
bilities. (CE) 
W72-06997 


PHYSICAL,  CHEMICAL,  AND  BIOLOGICAL 
ASPECTS  OF  THE  DUWAMISH  RIVER  ESTUA- 
RY, KING  COUNTY,  WASHINGTON,  1963-67, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-06998 


IN  BALANCE  WITH  NATURE--A  BIOLOGICAL 
MYTH, 

Centro  Internacional  de  Mejoramiento  de  Maiz  y 

Trigo,  Mexico  City. 

For  primary  bibliographic  entry  see  Field  06G. 

W72-07032 


RECYCLING  THROUGH  HIGHER  PLANTS, 

King's  Coll.,  London  (England).  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  021. 
W72-07054 


SHORT-TERM  EFFECTS  OF  2,4-D  ON 
AQUATIC  ORGANISMS  IN  THE  NAKWASINA 
RIVER  WATERSHED,  SOUTHEASTERN 
ALASKA, 

Forest  Service  (USDA),  St.  Paul,  Minn.  North 

Central  Forest  Experiment  Station. 

S.  Sears,  and  R.  Meehan. 

Pesticides  Monitoring  Journal  Vol.  5  No.  2:  p.  21 3- 

217,  September  1971.  1  fig,  2  tab,  5  ref. 

Descriptors:  *2,  4-D,  'Salmonids,  'Aquatic  in- 
sects, 'Pesticide  toxicity,  'Water  analysis,  Dip- 
tera,  Mayflies,  Stoneflies,  Alaska,  Pesticide 
residues. 

Identifiers:  'Nakwasina  River,  Southeast  Alaska, 
Vegetation  control,  Aerial  spraying,  Coho  salmon 
juveniles,  Dolly  Varden  char. 

The  Forest  Service  sprayed  2,4-D  at  a  rate  of  2 
lbs. /acre  on  land  in  southeastern  Alaska  to  control 
red  alder.  There  was  no  significant  immediate  mor- 
tality to  fish  (Coho  salmon  and  Dolly  Varden)  and 
aquatic  insects  even  in  streams  that  were  sprayed 
directly.  Water  samples  and  fish  tissue  samples 
analyzed  for  2,4-D  content  showed  concentration 
levels  below  those  considered  lethal. 
W72-07071 


TIDAL  FLUSHING  SYSTEM, 

W.J.  Josephs. 

U.  S.  Patent  No.  3,492,822,  2  p,  2  fig,  3  ref;  Patent 
Abstracts  Section,  Official  Gazette,  Vol.  871,  No. 
l,p  64,  February  3,  1970. 

Descriptors:  'Patents,  'Tidal  waters,  Bays,  En- 
gineering structures,  'Coastal  engineering.  Intake 
gates,  Channels,  Gate  control,  'Harbors,  Outlets, 
•Silting,  Pollution  abatement,  Water  pollution 
control. 
Identifiers:  'Tidal  flushing,  San  Francisco  Bay. 

A  man-made  horseshoe  shaped  channel  designed 
to  extend  around  a  bay  will  contain  one  or  more  in- 
take control  gates  and  outfall  or  discharge  gates. 
These  may  be  opened  or  closed  selectively  to  pro- 
vide for  flushing  of  a  bay  or  inlet  to  prevent  sand 
or  silt  build  up  in  the  harbor  mouth.  Man-made 
islands  will  be  used  to  assist  in  effecting  circula- 
tion, agitation  and  flushing  of  otherwise  stagnant 
water.  (Sinha-OEIS) 
W72-07092 


AGRICULTURAL  INSECTICIDES  AS  A  POTEN- 
TIAL WATER  POLLUTANT, 

West  Virginia  Pulp  and  Paper  Co.,  New  York. 
For  primary  bibliographic  entry  see  Field  05F. 
W72-07097 


THE  OPTIMAL  CONTROL  OF  POLLUTION, 

John  F.  Kennedy  School  of  Government,  Cam- 
bridge, Mass. 

E.  Keeler,  M.  Spence,  and  R.  Zeckhauser. 
Journal  of  Economic  Theory,  Vol.  4,  No.  1,  p  19- 
34,  1971.  3  fig,  11  ref,  1  append. 

Descriptors:  'Pollution  abatement,  'Mathematical 
models,  'Dynamics,  Pollutants,  Optimization. 
Identifiers:   'Optimal  control  theory,  Pontryagin 
maximum  principle. 

Optimal  control  theory  is  used  to  determine  op- 
timal equilibria  and  approach  paths  for  each  of  two 
related  models  in  which  it  is  desirable  to  control 
the  stock  of  pollution.  The  objective  function  for 
the  two  models  is  the  same.  In  particular,  it  is  a  so- 
cial welfare  function  which  is  responsive  to  the  ag- 
gregate consumption  flow  and  to  the  stock  of  pol- 
lution. The  first  has  labor  and  a  single  capital  good 
as  the  two  productive  factors.  Output  may  be 
devoted  not  only  to  capital  accumulation  and  con- 


sumption, but  also  to  reduce  the  stock  of  pollutioi 
The  Pontryagin  maximum  principle  is  applied  I 
derive  the  necessary  conditions  for  an  optim; 
time  path.  Two  equilibriums  are  possible  in  thi 
model,  one  in  which  pollution  is  controlled  only  b 
natural  processes,  and  one  in  which  expenditure 
are  made  on  pollution  control.  In  the  secon 
model,  pollution  enters  the  production  function  a 
a  flow  with  a  positive  marginal  product  (DDT.,  fc 
example).  This  model  points  out  that  just  as  it  i 
not  optimal  to  ignore  the  pollution  probleir 
neither  is  it  optimal  to  ban  the  flow  of  the  pollutar 
forever.  The  models  indicate  the  importance  of 
controlled  movement  toward  optimal  paths.  (Sel 
tie-Wisconsin) 
W72-07II2 


REGIONALISM  -  SENSE  AND  SAVINGS, 

Central    Connecticut    Slate   Coll.,    New    Britaii 

Dept.  of  Economics;  and  State  Univ.,  of  Nei 

York,  Albany. 

For  primary  bibliographic  entry  see  Field  06C. 

W72-07115 


SOCIAL    PURPOSE    TAXATION,    A    POLIC 
PROPOSAL. 

Detroit  City  Plan  Commission,  Mich. 


Available  from  the  National  Technical  Informs 
tion  Service  as  PB-202  194,  $3.00  in  paper  cop) 
$0.95  in  microfiche.  April.  1971.  138  p,  3  tab. 

Descriptors:    'Pollutants,    'Social    impact,    'Et 
vironmental  effects,  'Taxes,  Social  adjustment 
Economic  efficiency,  Michigan. 
Identifiers:  Detroit  (Michigan). 

The  concept  of  the  social  purpose  tax  is  cor 
sidered,  and  several  examples  of  its  potential  a[ 
plication  are  given.  Social  purpose  taxes  at 
defined  as  taxes  on  goods  or  activities  which  (1 
have  detrimental  public  or  environmental  effect! 
(2)  have  high  social  costs,  or  (3)  are  activitie 
which  the  community  wishes  to  curtail  but  cannc 
effectively  prevent  through  legal  restriction! 
These  taxes  could  be  a  significant  source  of  mi 
nicipal  revenue  which  could  be  used  to  correct  th 
social  conditions  relating  to  the  items  taxed.  Socii 
purpose  taxation  is  a  variation  of  the  cost-benef 
concept,  which  implies  that  those  goods  and  ac 
tivities  which  contribute  disproportionately  to  th 
costs  of  society  should  shoulder  a  fairer  share  c 
the  public  tax  burden.  Nineteen  activities  are  coi 
sidered  to  be,  among  many  others,  likely  car 
didates  for  this  taxation  approach.  These  car 
didates  include  'throwaway'  bottles  and  cans,  hig 
phosphate  detergents,  leaded  gasoline,  rock  sa! 
usage,  electric  power  consumption,  high  sulfu 
coal,  natural  gas  consumption,  visual  pollutant 
and  hazards,  and  automobile  congestion.  Est 
mates  indicate  that  if  all  nineteen  taxes  were  it 
stituted  in  Michigan,  they  would  increase  slat 
revenues  by  about  $380  million.  (Settle-Wisconsin 
W72-07119 


IRRIGATION  RESIDUES, 

Robert   S.   Kerr   Water   Research   Center.   Ada 

Okla. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-07122 


1971  NEW  PRODUCTS  REVIEW. 

Industrial  Water  Engineering,  Vol.  9,  No.  1 ,  p  4,  8 
17-30,  January  1972.  27  fig. 

Descriptors:  'Instrumentation.  'Water  quality 
•Water  analysis,  'Monitoring,  Waste  water  treat 
ment,  Measurement,  Separation  techniques.  Oil 
water.  Intakes,  Pipes.  Valves,  Conductivin  .  Flo» 
control.  Flow  measurement.  Ion  exchange.  Wate 
softening.  Oil,  Hydrogen  ion  concentration.  Cet 
trifugal  pumps.  Reverse  osmosis.  Sludge  treat 
ment,  Mercury,  Organic  materials.  Spec 
trophotometry,  Turbidity.  Dissolved  solids.  Wate 
quality  control.  Laboratory  equipment. 
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lentifiers:  Recorders,  Ion  selective  electrodes, 
leionization.  Sensors,  Liquid  level  sensor,  Intake 
I'stems,  Arsenic,  Catalog,  Removal. 

tew  products  for  water  treatment,  analysis,  and 
Dilution  control  are  presented  in  catalog  format, 
rief  descriptions  of  capabilities  are   included. 
Aortland-Batlelle) 
'72-07130 


k-STEMS  STUDY  OF  OIL  SPILL  CLEANUP 
ROCEDURES.  VOLUME  I:  ANALYSIS  OF  OIL 
PILLS  AND  CONTROL  MATERIALS, 

illingham     Corp.,     La    Jolla,     Calif.     Applied 

ceanography  Div. 

.A.  Gilmore,  D.  D.  Smith,  A.  H.  Rice,  E.  H. 

lenton,  and  W.  H.  Moser. 

vailable    from    American    Petroleum    Institute, 

:71  Ave.  of  the  Americas,  New  York  10020.  Final 

eport,  Publication  No.  4024  February  1970.  89  p, 

I  fig,  9  tab,  4  append.  Contract  OS-1. 

escriptors:  *Oil  wastes,  *Water  pollution  ef- 
cts,  Atlantic  Ocean,  Gulf  of  Mexico,  Waves 
Vater),  Winds,  Tides,  Currents  (Water),  Water 
mperature,  Barriers,  Aquatic  drift,  Oil. 
entifiers:  'Oil  spills,  Atmospheric  conditions, 
il  booms,  Skimmers,  Pneumatic  barriers,  Absor- 
:nt  materials,  Straw,  Dispersants,  Chemical 
eatment,  Gelling  agents,  Combustion  agents, 
leanup,  Recovery,  Crude  oil. 

ist  oil  spills  were  analyzed  in  order  to  better  un- 
irstand  the  basic  characteristics  of  oil  spills  and 
evaluate  equipment,  material,  and  techniques 
r  treating  and  controlling  them .  It  was  found  that 
ost  oil  spills  are  crude  or  residual  oil  from  tan- 
:rs,  occur  within  10  miles  of  shore,  and  involve 
ore  than  5,000  barrels.  They  generally  occur  no 
ore  than  25  miles  from  port,  probably  last  more 
an  5  days,  and  are  likely  to  contaminate  no  more 
an  3  to  4  miles  of  shore,  which  is  probably  at 
ast  partially  recreational.  Future  spills  are  most 
;ely  in  the  Atlantic  Coast  region  from  Maine  to 
irginia  and  in  the  Gulf  of  Mexico  from  Mobile  to 
rownsville.  Waves  and  wind  are  the  environmen- 
1  factors  that  most  affect  oil  spills.  High  waves 
nit  cleanup  and  winds  control  the  direction  and 
«ed  of  drift.  The  environmental  effects  of  iso- 
ted  spills,  while  locally  severe,  appear  to  be 
iturally  dissipated  in  a  short  time.  Oil  booms  are 
it  considered  effective  in  containing  floating  oil 
id  pneumatic  barriers  are  suitable  only  for  fixed 
stallations.  Floating-oil  recovery  devices  and 
immers  are  not  effective  in  major  spills.  Straw  is 
very  effective  absorbent  and  steonate-treated 
lalk  serves  as  an  effective  sinking  material. 
:veral  chemical  dispersants  have  proved  useful. 
Jtnbustion-promoting  agents  are  also  available 
r  burning  open-water  spills.  Selected  references 
i  oil  spill  control  and  primary  literature  sources 
e  listed.  (Mortland-Battelle) 
72-07133 


HE   DISPERSION   OF   MATTER   IN   TURBU- 

ENT  PIPE  FLOWS, 

)lorado  State  Univ.,  Fort  Collins. 

>r primary  bibliographic  entry  see  Field  05B. 

72-07138 


JESSING   OUT  THE   LAST   BIT  OF  POLLU- 
;ON. 

>r  primary  bibliographic  entry  see  Field  05D. 
72-07172 


ANAGEMENT  OF  FRENCH  PETE  CREEK, 
ILLAMETTE  NATIONAL  FOREST,  OREGON 
INAL   ENVIRONMENTAL    IMPACT   STATE- 

ENT). 

>rest  Service  (USDA),  Washington,  D.  C. 

>r  primary  bibliographic  entry  see  Field  04D. 

72-07179 


MVERT  CLIFFS'  COORDINATING   COMM, 
IC.    V.    ATOMIC    ENERGY    COMM.    (FULL 


CONSIDERATION  OF  ENVIRONMENTAL  EF- 
FECTS IN  ADMINISTRATIVE  DECISION  MAK- 
ING). 

For  primary  bibliographic  entry  see  Field  06E. 
W72-07191 


KEMP  FEDERAL  WATER  POLLUTION  CON- 
TROL BILL, 

Congress,      Washington,      D.C.;      and      House, 

Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-07192 


REFUSE  ACT  PERMIT  PROGRAM. 

Congress,  Washington,  D.C;  and  Committee  on 
the  Environment  (U.  S.  Senate). 

Hearings,  92d  Cong,  1st  Sess,  February  18,  19, 
1971.  219  p,  4  tab,  17  ref. 

Descriptors:  'Water  pollution  control,  'Pollution 
abatement,  'Federal  government,  'Permits, 
'Rivers  and  Harbors  Act,  Water  quality  control, 
Waste  water  (Pollution),  Legislation,  Administra- 
tion, Regulation,  Water  pollution,  Water  quality, 
Environmental  sanitation,  Water  resources,  Water 
policy,  Waste  disposal,  Water  law,  Legal  aspects, 
Federal  Water  Pollution  Control  Act. 
Identifiers:  'Refuse  Act. 

Based  upon  the  Refuse  Act  of  1899,  the  Adminis- 
tration has  issued  orders  for  the  implementation  of 
a  refuse  discharge  permit  plan  to  control  waste 
disposal  in  navigable  waters.  Testimony  is  herein 
presented  from  spokesmen  for  the  Department  of 
the  Army  and  the  Environmental  Protection  Agen- 
cy regarding  their  respective  roles  in  the  issuance 
and  denial  of  permits.  Attorneys  from  the  Justice 
Department  testified  on  the  administrative  and  en- 
forcement role  of  the  Justice  Department. 
Spokesmen  for  Businessmen  for  the  Public  In- 
terest, the  Natural  Resources  Defense  Council, 
Friends  of  the  Earth,  the  National  Wildlife 
Federation,  and  the  National  Audubon  Society  at- 
tacked the  program  as  being  too  weak.  Congress- 
man Reuss  inserted  a  background  and  summary  of 
the  Administration's  permit  plan.  This  criticized 
the  plan  as  being  incomplete  and  inadequate 
because  it  restricted  applicability  of  environmental 
protection  factors  under  other  laws,  and  failed  to 
provide  adequate  public  participation.  (Brackins- 
Florida) 
W72-07193 


A  REGULATION  REQUIRING  THE  SUBMIS- 
SION OF  ENGINEERING  REPORTS  AS  A  PART 
OF  APPLICATIONS  FOR  THE  DISCHARGE  OF 
SEWAGE  AND/OR  INDUSTRIAL  WASTES  AND 
FOR  THE  CONSTRUCTION  OR  ALTERATION 
OF  TREATMENT  WORKS  OR  OUTLETS  OR 
FOR  THE  INCRE  ASE  OF  LOAD  THROUGH 
EXISTING  TREATMENT  WORKS  OR  OUT- 
LETS. 

South  Carolina  Pollution  Control  Authority, 
Columbia. 

Rules  and  Regulations,  PC-W-Regulation  2,  Pur- 
suant to  Section  70-108,  South  Carolina  Code 
1962.  3  p. 

Descriptors:  'South  Carolina,  'Administrative 
agencies,  'Permits,  'Treatment  facilities,  'Water 
pollution  control,  'Sewage  disposal,  Regulation, 
Legislation,  Sewers,  Legal  aspects,  Public  health, 
Cities,  Environmental  engineering,  Industrial 
wastes,  Project  planning,  Engineering  personnel, 
Engineering  structures,  Administrative  decisions, 
Municipal  wastes. 

Any  person  intending  to  begin  the  discharge  of 
sewage  and/or  industrial  wastes  into  state  waters, 
to  increase  the  amount  of  such  discharges,  or  to 
construct  new  treatment  facilities,  or  additions 
thereto,  shall  make  application  to  the  South 
Carolina  Pollution  Control  Authority.  An  en- 
gineering report  shall  be  submitted  and  prepared  in 


accordance  with  rules  stated  herein.  Such  reports 
shall  describe  the  proposed  works,  its  purpose, 
and  steps  which  will  be  taken  to  control  water  pol- 
lution. Reports  must  be  approved  and  a  construc- 
tion permit  issued  before  construction  work  is 
begun.  (Doise-Florida) 
W72-07194 


ENFORCEMENT  OF  ENVIRONMENTAL  LAW 
ON  THE  LOCAL  LEVEL, 

Metropolitan  Sanitary  District  of  Greater  Chicago, 
111. 

A.  S.  Lavin. 

In:  Environmental  Law,  The  Institute  of  Continu- 
ing Legal  Education,  Ann  Arbor,  Michigan,  1971, 
p  89-97. 

Descriptors:  'Local  governments,  'Pollution 
abatement,  'Law  enforcement,  'Penalties  (Legal), 
Water  pollution  control,  Public  rights,  Legislation, 
Administrative  agencies,  Water  quality,  Stan- 
dards, Effluents,  Legal  aspects,  State  govern- 
ments, Regulation,  Judicial  decisions,  Adjudica- 
tion procedure,  Non-structural  alternatives. 
Identifiers:  'Injunctions  (Prohibitory). 

Environmental  law  enforcement  should  be 
primarily  at  the  local  level:  local  governments  are 
better  situated  to  evaluate  and  understand  such 
problems.  Area  inhabitants  have  an  inherent  right 
to  determine  the  type  of  community  they  want 
and,  accordingly,  pollution  control  standards.  The 
public  must  be  educated  as  to  the  signs  of  pollution 
and  encouraged  to  report  their  presence.  Effluent 
criteria  are  the  best  means  of  effecting  compliance 
by  individual  polluters;  the  most  effective  forum 
for  compelling  pollution  abatement  is  the  cour- 
troom. Judges  are  willing  to  assist  and  polluters  are 
aware  of  the  effects  of  adverse  publicity. 
Problems,  however,  are  encountered  in  judicial 
enforcement:  (1)  the  burden  of  proof  is  not  on  the 
polluter,  who  is  in  the  best  position  to  know 
material  facts;  and  (2)  judges  are  reluctant  to  shut 
down  production  in  order  to  stop  pollution.  Court 
orders  to  force  polluters  to  apply  profits  to  pollu- 
tion abatement,  more  substantial  fines,  and  jail 
sentences  for  corporate  officers  should  be  utilized. 
A  tough  and  clear  enforcement  philosophy  must 
be  adopted  by  the  enforcement  agency.  (Doise- 
Florida) 
W72-07195 


TEXACO,  INC.  V.  HICKEL  (VALIDATION  OF 
STATE  LEASE  EXISTING  BEFORE  SUB- 
MERGED LANDS  ACT). 

For  primary  bibliographic  entry  see  Field  06E. 
W72-07197 


UNITED  STATES  V.  PENNSYLVANIA  INDUS- 
TRIAL CHEMICAL  CORP.  (CONSEQUENCES 
OF  GOVERNMENT'S  FAILURE  TO 
ESTABLISH  REFUSE         ACT         PERMIT 

PROCEDURES). 

For  primary  bibliographic  entry  see  Field  06E. 
W72-07199 


GENERAL  DESIGN  CRITERIA  FOR  NUCLEAR 
POWER  PLANTS, 

Atomic  Energy  Commission,  Washington,  D.C. 

W.B.McCool. 

Federal  Register,  Vol.  36,  No.  35,  p.  3255-3260, 

February  1971. 

Descriptors:  'Thermal  pollution,  'Nuclear  power- 
plants,  'Nuclear  reactors,  'Design  criteria, 
'Water  quality  control,  Radioactive  wastes,  Con- 
struction, Water  cooling,  Design  standards,  Heat- 
ing, Leakage,  Thermal  insulation,  Treatment 
facilities,  Electric  powerplants,  Adoption  of  parti- 
cles, Administrative  agencies,  Administrative 
decisions. 

The  Atomic  Energy  Commission  has  adopted  an 
amendment  adding  general  design  criteria  to  its 
regulations   for   the   licensing   of   nuclear   power 
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plants.  Such  design  criteria  include  standards 
which  the  reactor  coolant  system  must  meet  as  a 
safeguard  against  thermal  pollution.  A  reactor  coo- 
lant makeup  system  to  supply  reactor  coolant 
makeup  for  protection  against  small  breaks  in  the 
reactor  coolant  pressure  boundary  is  required. 
Reactor  containment  systems  shall  be  provided  to 
establish  an  essentially  leaktight  barrier  against 
uncontrolled  release  of  radioactive  wastes  into  the 
environment.  For  protection  from  excess  heat  in 
the  event  of  a  loss-of -coolant  accident,  a  residual 
heat  removal  system  to  transfer  residual  heat  from 
the  reactor  core  must  be  provided.  Moreover,  a 
system  to  provide  emergency  core  coding  is 
required.  There  shall  also  be  provided  a  contain- 
ment heat  removal  system  to  remove  heat  from  the 
reactor  containment.  The  plant  design  shall  in- 
clude means  to  control  the  release  of  radioactive 
materials  and  to  handle  radioactive  solid  wastes. 
(Brackins-Florida) 
W72-07200 


BOROUGH  OF  AMBLER  V.  SHEPHERD  (DUTY 
OF  MUNICIPALITY  TO  MAINTAIN  STREAM- 
FLOW  IN  STREAM  USED  TO  CARRY  THE  MU- 
NICIPAL SEWAGE). 

278  A.2d  886-890  (Pa.  Sup.  Ct.  1971). 

Descriptors:  *Pennsylvania,  *Retaining  walls, 
*Streams,  'Sewage  disposal,  Judicial  decisions, 
Remedies,  Damages,  Legal  aspects,  Local  govern- 
ments, State  governments,  Sewage,  Municipal 
wastes,  Sewers,  Riparian  rights,  Streambeds, 
Streamflow,  Water  pollution,  Water  pollution 
sources. 

Plaintiff  Borough  sought  an  injunction  compelling 
defendant  riparian  owner  to  remove  portions  of  a 
retaining  wall  which  had  fallen  into  a  creek  and  to 
repair  the  original  wall.  The  wall  was  on  defen- 
dant's land  and  provided  an  embankment  for  the 
creek.  It  had  deteriorated,  collapsed  into  the 
creek,  and  partially  obstructed  the  creek's  flow. 
Plaintiff  alleged  that  the  retaining  wall  constituted 
a  nuisance  and  that  the  Borough  was  empowered 
to  seek  an  injunction  requiring  defendant  to  clear 
the  stream  and  correct  the  structure.  Defendant 
contended  the  Borough  had  the  duty  to  remove  all 
debris  from  the  creek  and  to  maintain  the  wall, 
since  plaintiff  had  incorporated  the  creek  into  its 
surface  sewer  system.  The  municipality  was  held 
to  have  the  duty  to  keep  the  stream  open  and 
prevent  accumulation  of  filth  because  of  the 
stream's  use  as  an  open  sewer.  However,  if  the 
city  could  prove  the  existence  of  a  nuisance, 
responsibility  for  maintaining  the  wall  would  be 
upon  defendant.  (Horwitz-Florida) 
W72-07201 


FEDERAL     WATER    POLLUTION    CONTROL 
ACT  AMENDMENTS  OF  1971. 

Congress,      Washington,     D.C.;     and      Senate, 

Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-07204 


ENVIRONMENTAL  LAW-WATER 

RESOURCES-ZONES  OF  SHARED  CONSER- 
VATION AUTHORITY  AND  UNITED  STATES 
PUBLIC  POLICY, 

M.  R.  Schoenenberger. 

North  Carolina  Law  Review,  Vol.  49,  p.  978-984, 

August  1971.  31  ref. 

Descriptors:  'Federal  Water  Pollution  Control 
Act,  'Governmental  interrelations,  'Water 
resources  devleopment,  'Federal-state  water 
rights  conflicts,  'Pollution  abatement,  Legal 
aspects,  Legislation,  Water  pollution,  Institu- 
tional constraints,  Federal  government,  Interstate 
commissions,  State  governments,  River  basin 
development,  Navigable  waters,  Multiple  purpose 
projects,  Water  conservation.  Adoption  of  prac- 
tices, Interstate  compacts,  Water  policy,  Law  en- 
forcement. 


The  development  of  legal  authority  to  regulate  use 
of  the  nation's  waterways  is  herein  examined. 
Early  case  law  established  that  the  federal  govern- 
ment has  authority  to  regulate  all  navigable  water- 
ways. An  important  limitation  is  that  title  to  all 
navigable  waters  and  their  beds  is  vested  in  the 
states.  Early  federal  pollution  control  legislation 
was  not  effectively  enforced  for  many  years. 
Areas  of  shared  authority  between  federal  and 
state  governments  are  examined  in  the  context  of 
their  response  to  water  resources  conservation 
pressures.  The  multiple-use  doctrine  of  the 
Federal  Power  Act  is  one  way  to  compromise  vari- 
ous interests.  State  compacts  for  river  basin 
development  are  another.  Gradually,  federal 
power  over  river  basin  planning  and  development 
has  been  recognized.  The  threat  of  water  pollution 
is  recognized  in  the  new  focus  on  shared  authority. 
The  Federal  Water  Pollution  Control  Act  is  a  cum- 
bersome device  for  institutional  enforcement.  A 
more  integrated  enforcement  system  is  needed. 
Enactment  of  recent  House  recommendations 
would  strengthen  the  Act,  but  the  Act's  basic  fault 
is  the  enforcement  is  not  a  nationally  controlled 
function.  (Grant-Florida) 
W72-07205 


POWER  AND  THE  ENVIRONMENT:  A  STATU- 
TORY APPROACH  TO  ELECTRIC  FACILITY 
SITING, 

For  primary  bibliographic  entry  see  Field  06G. 
W72-07206 


THE  USE  OF  QUI  TAM  ACTIONS  TO  PRO- 
TECT THE  ENVIRONMENT, 

Kafin  and  Needleman,  Glen  Falls,  New  York. 
For  primary  bibliographic  entry  see  Field  06G. 
W72-07207 


QUI  TAM  ACTIONS  UNDER  THE  1899  REFUSE 
ACT:  POSSIBILITY  OF  INDIVIDUAL  LEGAL 
ACTION  TO  PREVENT  WATER  POLLUTION, 

C.  M.  Drennan. 

Missouri  Law  Review,  Vol.  36,  p.  498-513,  Fall 

1971. 95  ref. 

Descriptors:  'Rivers  and  Harbors  Act,  'Water 
pollution  control,  'Law  enforcement,  Wastes, 
Legal  aspects,  Judicial  decisions,  Legislation, 
Federal  government.  Navigable  waters.  Effluents, 
Water  law,  Waste  water  (Pollution),  Remedies, 
Permits,  Environmental  sanitation.  Bodies  of 
water,  Water  pollution,  Public  health,  Penalties 
(Legal),  Legal  review.  Adjudication  procedure. 
Institutional  constraints. 

Identifiers:  'Qui  tarn  actions,  'Refuse  Act,  In- 
junctions (Prohibitory). 

The  Refuse  Act  is  an  old  but  effective  tool  in  the 
environmental  lawyer's  arsenal.  Recent  concern 
has  centered  around  bringing  qui  tarn  actions  to 
enforce  the  Act.  The  scope  of  the  Act  is  discussed, 
including  its  jurisdiction,  the  meaning  of  refuse, 
type  of  discharges  covered,  remedies  available, 
and  proper  means  of  enforcing  the  Act.  Qui  tam 
actions  are  defined  as  civil  actions  brought  by  an 
individual  to  obtain  his  share  of  a  statutorily 
authorized  penalty.  The  history  and  purpose  of  qui 
tam  actions  are  discussed.  Case  law  bearing  on  the 
propriety  of  qui  tam  actions  under  the  Refuse  Act 
is  analyzed.  The  cases  are  not  clear.  A  recent 
House  of  Representatives  Committee  memoran- 
dum, however,  states  that  the  Act  permits  such  ac- 
tions. Public  policy  clearly  seems  to  favor  per- 
mitting such  actions.  All  attempts  to  bring  qui  tam 
actions  under  the  Refuse  Act,  however,  have 
failed.  By  failing  to  allow  qui  tam  actions,  courts 
have  rendered  useless  a  valuable  tool  in  preventing 
water  pollution.  If  such  rulings  are  upheld,  the 
private  individual  seeking  to  enforce  the  Refuse 
Act  would  have  only  one  remaining  alternative: 
mandamus  actions  against  the  district  attorney. 
Hopefully,  appellate  courts  will  reverse  present 
qui  tam  decisions.  (Grant-Florida) 
W 72-07208 


OIL   POLLUTION   BY   SHIPS   AND   FREEDOM 
OF  THE  HIGH  SEAS, 

Tel-Aviv  Univ.  (Israel). 

Y.Dinstein. 

Journal  of  Maritime  Law  and  Commerce,  Vol.  31 

p.  363-374,  January  1972.  12  p,  54  ref. 

Descriptors:  'International  law,  'Law  of  the  sea. 
•Ships,  'Oil  pollution,  'Oil  spills,  Water  pollutior 
sources.  International  waters.  Oil  industry.  Inter 
national  commissions,  Admiralty,  Governments 
Judicial  decisions,  Legal  aspects,  Continenta 
shelf,  Effluents,  Jurisdiction,  Treaties,  InstitU' 
tional  constraints.  Political  aspects.  Water  law 
Remedies,  Coasts,  Legal  review. 
Identifiers:  'Contiguous  zone. 

Oil  pollution  of  the  high  seas  from  ships  outside 
territorial  waters  causes  a  conflict  betweei 
freedom  of  the  seas  and  the  interests  of  coasta 
states.  The  1962  London  Convention  amendmen 
creates  a  special  prohibited  zone  of  100  miles  ii 
which  oil  dumping  is  proscribed.  Prohibitions  ar< 
enforceable  only  by  the  flag  state  of  the  offendinj 
ship.  Special  exceptions  and  restrictions  on  thes< 
provisions  are  explained.  The  1969  Brussels  Con 
vention  permits  self-help  by  the  coastal  state  oi 
the  high  seas  to  prevent  harm  to  its  shores  fron 
potential  oil  pollution.  Presumably  this  includei 
sinking  the  offending  ship.  International  conflic 
may  be  promoted  by  this  provision.  A  tota 
prohibition  of  pollution  of  the  high  seas  is  needed 
Each  state  must  punish  its  own  offenders,  and  ah 
solute  liability  should  fall  on  the  state  of  each  of 
fender.  An  international  panel  should  decide  whei 
to  sink  offending  ships.  The  term  flag  state  shouli 
be  more  meaningfully  defined.  (Grant-Florida) 
W72-07210 


A    PRIMER    ON    ENVIRONMENTAL    LITIGA 
TION, 

Speiser,  Shumate,  Geoghan,  Krause,  and  Rhein 

gold.  New  York. 

For  primary  bibliographic  entry  see  Field  06G. 

W72-07217 


A  PRELIMINARY  ECOLOGICAL  STUDY  OI 
AREAS  TO  BE  IMPOUNDED  IN  THE  SAL! 
RIVER  BASIN  OF  KENTUCKY, 

Kentucky  Water  Resources  Inst.,  Lexington. 
For  primary  bibliographic  entry  see  Field  04A. 
W72-07224 


ECONOMIC  ASPECTS  OF  THERMAL  POLLU 
TION  CONTROL  IN  THE  ELECTRIC  POWEI 
INDUSTRY, 

Pacific  Northwest  Water  Lab.,  Corvallis,  Oreg. 
Alden  G.  Christianson,  and  Bruce  A.  Tichenor. 
Available  from  the  National  Technical  Informa 
tion  Service  as  PB-208  434,  $3.00  in  paper  copy 
$0.95  in  microfiche.  Working  Paper  No  67,  Sep 
tember  1969.  13  p,  3  tab,  9  ref.  FWPCA  Progran 
16130—09/69. 

Descriptors:  'Thermal  pollution,  'Electric  powe 
costs,  Water  pollution  control,  'Water  cooling 
'Thermal  power  plants. 

Identifiers:  'Once-through  cooling  system 
'Closed-cycle  cooling  system. 

Most  new  thermal  power  plants  will  use  coolin, 
devices.  The  economic  impact  of  cooling,  how  i 
affects  the  power  industry  and  the  consumer,  i 
discussed.  Data  and  analyses  show  that  the  cost  o 
providing  thermal  pollution  control  is  not  a  restric 
tive  factor  in  the  production  of  electricity.  Incre 
mental  increases  in  the  production  cost  of  elec 
tricity  from  plants  with  closed-cycle  cooling  ove 
those  with  once-through  fresh-water  cooling  ar 
not  excessive.  More  importantly,  the  impact  o 
thermal  pollution  control  on  the  consumer  costo 
electricity  is  minimal. 
W72-07246 


HOUSEBOAT      WASTE      CHARACTERISTIC 
AND  TREATMENT, 

Pacific  Northwest  Water  Lab..  Corvallis.  Oreg. 
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r  primary  bibliographic  entry  see  Field  05D. 
7-07250 


USEBOAT  WASTES:  METHODS  FOR  COL- 
CTION  AND  TREATMENT, 

:ific  Northwest  Water  Lab.,  Corvallis,  Oreg. 
•primary  bibliographic  entry  see  Field  05D. 
2-07251 


.  WATER  RESOURCES 
PLANNING 

.  Techniques  of  Planning 


PIRICAL  STUDY  OF  ECONOMIC-ECOLO- 
:  LINKAGES  IN  A  COASTAL  AREA, 

mson     Univ.,     S.C.     Dept.     of     Agricultural 

momics;  and  Georgia  Inst,  of  Tech.,  Atlanta. 

ironmental  Research  Center. 

.  Hite,  and  E.  A.  Laurent. 

ler  Resources  Research,  Vol  7,  No  5,  p  1070- 

i,  October,  1971. 6  tab,  11  ref,  1  append. 

criptors:    *Input-output   analysis,    'Industrial 

luction,      'Environmental      effects,      *City 

ming,  Regional  analysis,  Cost-benefit  analysis, 

nomics. 

itifiers:  'Economic  growth,  Leontief  inverse, 

rleston  (South  Carolina). 

input-output  model  was  adapted  to  estimate 
environmental  impact  of  economic  growth  in 
Charleston,  South  Carolina,  metropolitan  area. 
)  essential  elements  of  the  model  were  used: 
he  Leontief  inverse  of  a  regional  input-output 
rix,  and  (2)  a  matrix  showing  the  inflow  from 
environment  and  the  residual  outflow  to  the 
ironment  associated  with  one  dollar  of  gross 
mt  of  each  sector  in  the  input-output  matrix.  A 
ector  input-output  matrix  was  constructed 
i  1968  survey  data.  The  environmental  matrix 
constructed  from  both  survey  data  and  secon- 
1  sources  for  16  types  of  environmental  inputs 
esiduals.  The  basic  operation  involves  post- 
tiplying  the  environmental  linkages  matrix  by 
Leontief  inverse.  The  matrix  resulting  from 
operation  provides  estimates  of  direct  and  in- 
ct  environmental  linkages.  All  economic  sec- 
studied  had  either  direct  or  indirect  environ- 
tal  linkages  and  were  responsible  for  some 
1  of  environmental  resource  usage.  Environ- 
tal-income  multipliers  were  also  derived, 
se  multipliers  estimate  the  environmental  re- 
ussions  of  a  change  of  one  dollar  in  local  in- 
e  arising  from  each  sector.  They  also  provide 
rmation  on  which  industry  will  generate  the 
t  local  income  with  the  least  environmental 
isions  for  the  region.  (Settle-Wisconsin) 
-06585 


:  SYSTEMS  APPROACH  IN  URBAN 
NNING, 

on-Aschman  Associates,  Inc.,  Chicago,  111. 
.  Stuart. 

ning  Advisory  Service  Report  No.  253,  Amer- 
Society  of  Planning  Officials,  January  1970. 
4  fig,  8  tab,  1  append,  29  ref. 

:riptors:  'Planning,  'Systems  analysis,  'City 
ning,  'Programs,  'Evaluation,  Decision  mak- 
Measurement,  Application  methods,  Data  col- 
ins,  Mathematical  models,  Statistical  models, 
s,  Forecasting. 

tifiers:  'Urban  planning,  Policy  making, 
ational  problems,  Guidelines,  Alternative 
rams. 

ication  of  the  systems  analysis  approach  to 
n  planning  is  discussed.  A  framework  for 
ing  the  systems  approach  is  outlined,  the 
or  phases  of  analysis  that  are  fundamental  to 
systems  approach  are  identified,  and 
alines  are  developed  that  stress  the  opera- 
I  problems  involved.  The  systems  approach  is 
ed  into  four  steps:  (1)  identifying  objectives, 


(2)  identifying  programs,  (3)  predicting  effective- 
ness, and  (4)  evaluating  alternatives.  Under  (1), 
the  five  guidelines  are:  quantitative  expression  of 
objectives,  consistent  and  comparable  definitions 
of  objectives,  definition  of  different  sets  of  objec- 
tives within  the  same  subject  area,  exploration  of 
different  quantitative  measures  for  the  same  ob- 
jective, and  the  correlation  between  the  specificity 
of  an  objective  and  programming.  Under  (2),  the 
five  guidelines  are:  expression  of  programs  in 
terms  of  the  objectives  to  which  they  apply,  appli- 
cation of  programs  to  more  than  one  objective, 
definition  of  programs  in  consistent  and  compara- 
ble terms,  need  for  a  common  unit  of  input  mea- 
surement, and  identification  or  design  of  alterna- 
tive programs.  Under  (3),  the  five  guidelines  are: 
interdependency  of  objectives,  interdependency 
of  programs,  data  collection  on  program-objective 
characteristics  and  interrelationships,  maintaining 
mathematical  modeling  and  statistical  analysis  at  a 
manageable  level,  and  use  of  assumed  or  approxi- 
mated prediction.  Under  (4),  the  five  guidelines 
are:  comparison  of  program  costs  with  relative 
levels  of  effectiveness,  assignment  of  subjective 
weights  among  objectives,  development  of  a  single 
score  to  evaluate  alternative  programs,  non-quan- 
titative objectives,  and  systems  analysis  as  an  aid 
to  governmental  decision  making.  (Strachan- 
Chicago) 
W72-06947 


THE  EFFICACY  OF  A  COORDINATED  PLAN: 
THE  TEXAS  PLANNING  MODEL, 

Texas  Tech  Univ.,  Lubbock. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-06963 


APPLICATION  OF  OPERATIONS  RESEARCH 
TECHNIQUES  FOR  ALLOCATION  OF  WATER 
RESOURCES  IN  UTAH, 

Utah  Water  Research  Lab.,  Logan. 
C.  G.  Clyde,  A.  B.  King,  and  J.  C.  Andersen. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-208  222,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Final  Report  PRWG-73-2, 
September  1971 ,  133  p,  46  fig,  15  tab,  68  ref,  3  ap- 
pend. OWRR  B-027-UTAH  (1). 

Descriptors:  'Water  allocation  (Policy),  'Water 
utilization,  'Optimization,  'Planning,  'Water 
management  (Applied),  'Operations  research,  'U- 
tah,  Water  storage,  Water  transfer,  Water  require- 
ments, Water  supply,  Municipal  water,  Industrial 
water,  Wetlands,  Groundwater  recharge,  Water 
reuse,  Mathematical  models,  Linear  programming. 
Identifiers:  'Simplex  method,  Cost  minimization, 
State  water  plan,  Political  factors,  Optimal  alloca- 
tion, Agricultural  water  use. 

A  methodology  is  described  for  determining  the 
optimal  allocation  of  water  supplies  in  the  state  of 
Utah  to  minimize  the  cost  of  meeting  an  assumed 
set  of  requirements.  A  linear  programming  model 
was  formulated  to  represent  the  ten  intercon- 
nected hydrologic  study  areas  of  the  state.  The 
comprehensive  model  considers  virtually  all  uses, 
areas,  sources,  transfers  and  costs  of  water.  The 
model  has  204  constraints  and  338  variables  and 
was  solved  by  the  simplex  method.  Included  in  the 
results  are  the  following:  the  optimal  water  alloca- 
tion or  the  groundwater,  surface  water,  and  water 
transfers  which  minimize  the  cost  the  shadow 
prices  of  the  resources;  sensitivity  analyses  to 
identify  the  critical  cost  coefficients  in  the  optimal 
solution;  parametric  analyses  to  test  the  effects  of 
changing  constraints;  and  manipulations  of  the 
model  to  test  other  factors  such  as  operating  rules, 
legal  policies,  political  and  institutional  limitations. 
The  tabulated  data  were  carefully  condensed  so  as 
to  be  more  easily  understood.  Flow  diagrams  and 
graphs  summarize  the  important  information.  The 
work  is  fully  documented  so  others  can  follow 
what  was  done  and  improve  the  method  or  apply 
the  model  to  other  areas. 
W72-06972 


SYSTEMS  ANALYSIS  IN  WATER  RESOURCES 
PLANNING. 

Meta  Systems,  Inc.,  Cambridge,  Mass. 

Report  prepared  for  the  National  Water  Commis- 
sion, Arlington,  Va.,  July  1971.  393  p,  17  fig,  27 
tab.  NWC  71-015. 

Descriptors:  'Systems  analysis,  'Water 
resources,  'Planning,  'Mathematical  models, 
'Model  studies,  'Optimization,  'Simulation  analy- 
sis, 'Decision  making,  Analytical  techniques, 
Land  use,  Computers,  Multiple  purpose,  Linear 
programming,  Probability,  Statistics. 

The  use  of  systems  analysis  in  water  resource 
planning  is  examined.  The  systems  approach  is  not 
limited  to  the  construction  and  solution  of  formal 
mathematical  models.  Some  characteristics  of 
water  resource  systems  are  examined  and  the  con- 
cept of  a  system  is  explored.  The  scope,  time, 
space  and  objectives  of  water  resources  planning 
problems  are  described,  and  their  implications  for 
a  systems  approach  to  problem  solution.  Mathe- 
matical modeling  techniques  are  discussed  with 
general  but  concise  treatment  of  models  or  ideal- 
ized representation.  A  series  of  model  sets  are  in- 
troduced; subsets  are  then  discussed  which  have 
been  frequently  applied  in  planning:  analytical  op- 
timization techniques,  multivariate  analysis,  simu- 
lation, and  search  techniques.  A  number  of  data 
and  analysis  issues  are  explored,  and  some 
specific  systems  studies  are  described.  Recom- 
mendations are  made  for  increasing  the  usefulness 
of  systems  application  in  water  and  related  land 
use  planning.  Among  the  recommendations  are: 
well-designed  courses  linking  the  systems  ap- 
proach to  traditional  techniques;  staff  training,  if 
necessary,  to  provide  continuing  systems  planning 
capability  within  agencies;  and  in  general  main- 
taining a  balance  between  modeling  in  extreme 
detail  or  with  overly  broad  assumptions.  (See  also 
W72-06985  thru  W72-06989)  (Campbell-Cornell) 
W72-06984 


SYSTEMS  ANALYSIS:  SOME  CHARAC- 
TERISTICS, HISTORY,  AND  AREAS  OF  APPLI- 
CATION. 

Meta  Systems,  Inc.,  Cambridge,  Mass. 

In:  Systems  Analysis  in  Water  Resources 
Planning,  July  1971.  p  6-25. 

Descriptors:  'Systems  analysis,  'Water 
resources,  'Planning,  'Mathematical  models, 
'Decision  making,  'Water  quality,  Management, 
Engineering,  Economics,  Public  benefits. 

Certain  distinguishing  characteristics  of  systems 
analysis  are  identified  and  some  procedures  of  the 
approach  are  illustrated.  There  are  three  essential 
characteristics:  the  systems  orientation,  the  use  of 
interdisciplinary  teams,  and  a  preference  for  for- 
mal mathematical  models.  Systems  analysis  was 
developed  by  the  military,  so  its  application  to  so- 
cial problems  must  be  approached  with  caution.  In 
water  management,  the  computer  can  help  to 
identify  and  solve  problems.  But  the  problems  of 
water  management  are  ultimately  problems  of  in- 
vestment in  the  public  sector,  and  larger  and  more 
comprehensive  models  are  needed  to  cope  with 
them.  More  and  more  attention  is  being  given  to 
the  fact  that  many  compounds  other  than  water 
flow  in  streams;  research  is  tracing  such  com- 
pounds and  attempting  to  incorporate  them  into 
the  systems  models.  (See  also  W72-06984)  (Camp- 
bell-Cornell) 
W72-06985 


CHARACTERISTICS  OF  WATER  RESOURCE 
SYSTEMS  AND  IMPLICATIONS  FOR  SYSTEMS 
ANALYSIS  PLANNING. 

Meta  Systems,  Inc.,  Cambridge,  Mass. 

In:  Systems  Analysis  in  Water  Resources 
Planning,  July  1971 .  p  26-51,  1  fig,  1  tab. 
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Field  06-WATER  RESOURCES  PLANNING 
Group  6A — Techniques  of  Planning 


Descriptors:  *Systems        analysis,        *Water 

resources,  *Water      resources      development, 

♦Planning,  *Model        studies,        *Analytical 

techniques,  Investment,        Public       benefits, 
Economics. 

The  concept  of  a  system,  is  set  forth  and  the  na- 
ture of  water  resource  systems  discussed.  The 
scope,  time,  space  and  objectives  of  water 
planning  problems  are  described  and  their  implica- 
tions for  a  systems  approach.  Three  important 
market  imperfections  that  influence  investment  in 
water  resource  development  are:  externalities, 
public  goods,  and  merit  wants.  The  emergence  of 
new  techniques  of  analysis  should  shift  the  empha- 
sis toward  the  pre-investment  and  investment  stu- 
dies. The  newer  methods  also  enable  the  planner 
to  make  many  more  comprehensive  studies  at  all 
stages  of  the  process  than  was  previously  possible. 
(See  also  W72-06984)  (Campbell-Cornell) 
W72-06986 


MATHEMATICAL  MODELS,  EXAMPLES  OF 
SOME  SYSTEMS  ANALYSIS  TECHNIQUES. 

Meta  Systems,  Inc.,  Cambridge,  Mass. 

In:  Systems  Analysis  in  Water  Resources 
Planning,  July  1971 ,  p  52-176,  1  fig,  6  tab. 

Descriptors:  'Systems  analysis,  *Water 
resources,  'Planning,  'Mathematical  models, 
♦Decision  making,  'Optimization,  'Simulation 
analysis,  'Analytical  techniques.  Model  studies. 

Mathematical  models  useful  in  systems  analyses 
are  discussed  along  with  the  many  modern  opera- 
tional mathematical  techniques.  Discussions 
center  on  analytical  techniques  of  mathematical 
optimization,  multivariate  analysis,  simulation  and 
search  techniques.  This  heavy  utilization  of  stan- 
dard techniques,  rather  than  a  set  of  standard 
packages,  is  what  has  evolved  in  the  history  of 
systems  applications  to  water  resource  planning. 
But  because  planning  problems  are  often  com- 
plicated by  multi-objective  factors,  a  set  of  linked 
models  is  often  most  useful.  The  models  may  be 
nested  so  that  outputs  of  one  model  are  inputs  of 
another.  The  flow  of  information  for  all  the  nested 
models  eventually  leads  to  the  decision  process. 
(See  also  W72-06984)  (Campbell-Cornell) 
W72-06987 


DATA  AND  ANALYSIS. 

Meta  Systems,  Inc.,  Cambridge,  Mass. 

In:  Systems  Analysis  in  Water  Resources 
Planning,  July  1971.  p  177-254,  9  fig,  16  tab. 

Descriptors:  'Systems  analysis,  'Water 
resources,  'Planning,  'Mathematical  models, 
♦Simulation  analysis,  'Decision  making,  'Analyti- 
cal techniques,  'Stochastic  processes,  Radioac- 
tive wastes,  Pollutants. 

The  need  for  improving  the  data  base  and/or  ex- 
tending the  analysis  is  discussed.  Issues  concern- 
ing both  physical  and  socioeconomic  data  are 
described.  Simple  models  are  presented  to  demon- 
strate the  use  of  a  few  mathematical  analysis 
techniques.  How  decision  theory  is  an  analytic 
structure  for  dealing  with  uncertainty  is  illustrated. 
Applications  of  applied  statistical  decision  theory 
to  the  general  area  of  water  resource  design  in- 
clude the  evaluation  of  evidence  based  on 
hydrologic  considerations  and  inputs  weighted  by 
the  political  process.  An  example  of  a  simulation 
model  complex  enough  (stochastic  and  non-linear) 
to  deal  with  the  same  issues  is  presented.  The  ob- 
jective of  this  particular  simulation  is  to  determine 
long-term  averages  and  variations  in  concentra- 
tions of  radioactive  pollutants.  (See  also  W72- 
06984)  (Campbell-Cornell) 
W72-06988 


CASE  STUDIES. 

Meta  Systems,  Inc.,  Cambridge,  Mass. 


In:     Systems     Analysis     in     Water     Resources 
Planning,  July  1971 .  p  255-359, 6  fig,  4  tab. 

Descriptors:  'Systems  analysis,  Water  resources, 
'Water  quality  control,  'Planning,  'Mathematical 
models,  Basins,  Estuaries,  Analytical  techniques. 
Identifiers:  'Delaware  Estuary,  'North  Atlantic 
regional  framework,  'Ganges-Brahmaputra  Basin. 

Case  studies  are  presented  of  planning  efforts  in 
which  the  systems  approach  has  played  a  major 
role.  The  cases  are  examples  of  four  different 
types  of  planning  problems.  The  first  is  the 
Delaware  Estuary  Comprehensive  Study.  The 
main  problem  was  one  of  water  quality  manage- 
ment for  the  estuary  of  a  single  basin.  Next  is  a  se- 
ries of  subsystem  analysis  studies  dealing  with 
various  problems  in  urban  water  resource 
planning.  Then  the  North  Atlantic  Regional  Study 
is  discussed.  It  was  a  Federal-State  multiobjective. 
multi-purpose  planning  effort.  Last  is  a  discussion 
of  the  Ganges-Brahmaputra  Basin  Studies.  (See 
also  W72-06984)  (Campbell-Cornell) 
W 72-06989 


ECONOMETRIC  MODEL  FOR  RIVER  BASIN 
PLANNING, 

For  primary  bibliographic  entry  see  Field  04 A. 
W72-07110 


THE  OPTIMAL  CONTROL  OF  POLLUTION, 

John  F.  Kennedy  School  of  Government,  Cam- 
bridge, Mass. 

For  primary  bibliographic  entry  see  Field  05G. 
W72-07112 


OPTIMAL  SYSTEMS  DESIGNING  FOR  EFFI- 
CIENCY IN  KASHMIR'S  RENEWABLE 
RESOURCE  USE, 

Sardar  Patel  Univ.,  Vallabh  Vidyanagar  (India). 

M.K.Muthoo. 

Artha-Vikas,  Vol.  60,  No.  2,  p  1-31,  July,  1970.  61 

ref,  2  append. 

Descriptors:  'Resources,  'Economic  efficiency, 
'Mathematical  models,  Cost-benefit  analysis,  Op- 
timization, Discount  rate. 

Identifiers:  'Resource  use,  'Renewable 
resources.  Mathematical  programming. 

Mathematical  programming  techniques  are  em- 
ployed to  study  the  problem  of  how  to  efficiently 
use  renewable  resources.  In  Kashmir  there  are  23 
main  renewable  resource  uses,  including  peasant 
and  some  cash-crop  farming,  horticulture,  sericul- 
ture, forestry,  grazing,  and  livestock-rearing.  The 
resource  system  extends  over  about  3.21  million 
acres.  The  feasibility  of  adjusting  the  present  use 
pattern  is  investigated  in  three  steps:  identification 
of  the  bio-technical  possibilities  of  resource  use, 
benefit-cost  analyses  for  ranking  the  options,  and 
optimization.  The  model  includes  87  land  types,  23 
commodities,  and  a  varying  number  of  techniques 
per  land  type-commodity  combination.  The  total 
number  of  activities  considered  are  1187;  how- 
ever, those  with  benefit-cost  ratios  less  than  unity 
are  excluded  from  programming.  Also,  the  model 
incorporates  multiple  objective  functions.  These 
include  three  sets  of  benefit-cost  ratios  at  constant 
discount  rates  of  5,  10  and  15  percent  over  the 
planning  horizon,  and  two  sets  at  changing 
discount  rates.  The  latter  are  15  and  10  percent  for 
the  first  15  years,  and  10  and  5  percent,  respective- 
ly, for  the  next  15  years.  (Settle-Wisconsin) 
W72-07118 
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A  NOTE  ON  CRITERION  FOR  SELECTION  OF 
IRRIGATION  PROJECTS, 

For  primary  bibliographic  entry  see  Field  03F. 
W 72-06581 


POPULATION  ABSORPTION  AND  REGION 
WATER  MANAGEMENT, 

L.G.Smith. 

Journal  of  the  American  Water  Works  Asso( 

tion,  Vol  63,  No  9,  p  581-585,  September,  1971 . 

Descriptors:    'Urbanization,    'Water    resourc 
•Regional  development,  Population,  Waste  tre 
ment.  Water  supply,  Planning,  Southeast  U.S. 
Identifiers:  'Regional  planning. 

If  U.S.  society  is  to  become  more  healthy, 
present  course  of  urban  growth  must  be  radic. 
changed.  This  change  can  best  be  achieved 
creating  attractive  and  viable  communities  t 
retain  their  identity  without  sacrificing  bs 
human  needs.  In  particular,  these  communil 
must  establish  practical  limits  of  size  and  dens: 
and  instead  of  continued  lateral  expansion  cil 
should  maintain  open  spaces  between  themseK 
Planners  must  recognize  and  respect  the  carry 
capacities  of  limited  land  and  water  resour< 
Second,  these  new  communities  should  be  loca 
on  the  high  points  in  the  drainage  system  so  t 
waste  nutrients  could  be  absorbed  by  agricult 
down  slope  from  the  cities.  Third,  these  commi 
ties  might  be  served  by  a  network  of  major  wi 
conduits  that  would  tap  streams  high  in  their  cc 
ses  where  water  quality  is  comparatively  go 
Also,  an  integral  part  of  this  new  city  water-sup 
network  would  be  the  construction  of  compl 
sewage  and  waste-treatment  conversion  plants 
each  cluster  of  related  communities.  Regi< 
where  this  type  of  city  water-supply  netw 
would  be  most  feasible  are  the  South  Atlantic ; 
Gulf  coastal  region,  part  of  the  high  plains,  l 
part  of  the  central  lowlands.  (Settle-Wisconsin) 
W72-06583 


ECONOMIC  AND  ENVIRONMENT 

EVALUATION  OF  DEVELOPMENT  ALTER! 
TIVES  FOR  BEAUFORT  COUNTY,  SOU 
CAROLINA, 

Clemson  Univ.,  S.C.  Water  Resources  Resea 
Inst. 

J.  C.  Hite,  W.  W.  Hall,  Jr..  and  J.  M  Stepp 
Available  from  the  National  Technical  Infon 
tion  Service  as  PB-208  032,  $3.00  in  paper  co 
$0.95  in  microfiche.  Report  No.  23,  February  I! 
89  p,  14  tab,  27  ref,  4  append.  OWRR  B-01 2-SC 
andS-022-SC(l). 

Descriptors:  'Economic  impact.  Input-out 
analysis,  'Community  development.  Environm 
tal  effects.  Demand,  'Economics,  *Environm< 
•Evaluation,  'South  Carolina,  'Industr 
Benefits,  Data  collections,  Quality  cont 
Values,  Planning,  'Alternative  water  use. 
Identifiers:  'Beaufort  County  (SO,  Indust 
residuals,  'Development  alternatives,  'Indust 
development,  Export  base  theory,  Econo 
development.  Economic  base,  Environmei 
quality. 

An  economic  base  study  of  Beaufort  Com 
South  Carolina,  indicated  a  critical  need 
economic  development  to  provide  additional  ) 
and  tax  revenues  for  the  county.  A  modified  in] 
output  model  was  used  to  evaluate  the  econo 
and  environmental  repercussions  of  seven  type 
economic  development  in  the  county.  The  k 
demand  for  environmental  quality  was  also  ev; 
ated  relative  to  expressed  willingness-to-pay 
various  types  of  environmental  amenities  A  si 
pie  survey  of  Beaufort  County  households  \ 
used  to  obtain  the  willingness-to-pay  data.  On 
basis  of  this  analysis,  three  options  for 
economic  future  of  the  county  were  identified. 
It  can  choose  to  risk  local  environmental  qua 
and  opt  for  the  development  of  economic  act 
ties.  (2)  It  can  choose  to  do  nothing  tows 
developing  a  new  economic  base.  (3)  It  can  pur 
a  middle  course. 
W72-06605 


A     METHODOLOGY     STUDY     TO     DEVEL 
EVALUATION    CRITERIA    FOR     WILD    A 
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CENIC  RIVERS,  REPORT  OF  WATER  QUALI- 
YSUBPROJECT, 

laho  Univ.,  Moscow.  Water  Resources  Research 

ist. 

orprimary  bibliographic  entry  see  Field  05G. 

72-06610 


JPULATION,     AGRICULTURE     AND     FOOD 
JPPLY  IN  LATIN  AMERICA, 

Ugary  Univ.  (Alberta).  Dept.  of  Geography. 
>rprimary  bibliographic  entry  see  Field  03F. 
72-06712 


DW  PLANNING  HORIZONS  FOR  THE  BU- 
DAU  OF  RECLAMATION, 

ireau  of  Reclamation,  Washington,  D.C. 

.  D.  Fairchild. 

per,  American  Society  of  Civil  Engineers,  Ir- 

ation    and    Drainage    Division    Special    Con- 

ence,  Lincoln,  Nebraska,  Oct  1971.  15  p,  3  ref. 

scriptors:  *Water  resources  development, 
lanning,  *Environments,  'Ecology,  Project 
inning,  Water  reuse,  Water  conservation,  Irriga- 
n,  Water  harvesting,  Water  pollution, 
onomics,  Resource  development,  Investiga- 
ns,  Waste  water. 

mtifiers:  "Water  appraisal  needs,  Resources 
inning  and  scheduling  methods,  Waste  water 


1970,  the  President's  National  Goals  Research 
iff  alerted  the  nation  to  the  emerging  needs  for 
anced  growth.  Technological  prowess  must  be 
Jlied  in  harmony  with  social  and  environmental 
ils  to  achieve  this  balanced  growth.  Today's 
ter  program  is  characterized  by  a  polarization 
views-the  developers  on  one  side  and  the 
servationists  on  the  other.  Basic  communica- 
i  between  them  is  the  news  media  and/or  the 
irts.  Combining  environmental  and  economical 
ues  in  a  proper  balance  can  result  in  the  good 
.  To  participate  in  reassessment  of  water 
nning,  the  Bureau  of  Reclamation  has 
iblished  a  special  studies  program  to:  (1) 
pare  guidelines  for  multiobjective  planning,  (2) 
luate  procedures  for  enhancing  efficiency  and 
ability,  (3)  examine  systems  analysis  as  an  im- 
ved  planning  tool,  (4)  analyze  budgets  and 
edules,  and  (5)  review  economic  issues  and 
cepts.  Data  from  an  inventory  being  compiled 
vater  normally  wasted  to  the  ocean,  streams,  or 
:s  will  be  analyzed  to  identify  opportunities  for 
/cling  and  reuse,  an  important  method  of 
tching  limited  water  supplies.  Improved 
:edures  are  needed  for  projecting  problems, 
is,  and  requirements.  (USBR) 
'-06752 


fSICAL        AND       FINANCIAL       MASTER 

.NNING, 

:k  and  Veatch,  Kansas  City,  Mo. 

/.Keller. 

nal  of  the  American  Water  Works  Associa- 

.  Vol.  64,  p.  71-74,  February  1972.  1  photo,  1 


:riptors:  "Long-term  planning,  *Water  works, 
ancial  feasibility,  "Future  planning  (Pro- 
id),  "Water  supply,  Facilities,  Administration, 
rdination,  Estimated  benefits,  Estimated 
i,  Political  aspects,  Water  resources  develop- 
t,  Utilities,  Water  rates,  Loans,  Budgeting, 
ncing,  Government  finance,  Financial  analy- 
iquipment,  Water  demand. 

er  planning  for  water-utility  systems 
ilishes  objectives  for  the  utility  as  a  whole  for 
istanlial  future  time  period,  together  with  the 
j  needed  for  attaining  these  objectives.  Capital 
ovement  and  financial  planning  constitute  a 
r  portion  of  master  planning.  Planning  for 
al  improvements  should  cover  expected 
s  for  major  items  as  a  result  of  growth  or 
cement  demand  in  terms  of  source  of  supply, 
mission,    treatment,    distribution,    storage, 


customer  facilities,  administration,  and  operation. 
Because  the  physical  plan  should  cover  at  least 
twenty  years,  it  should  be  flexible  enough  to  take 
into  consideration  changing  conditions.  A  financial 
plan  should  include  estimates  of  future  revenues 
and  expenditures  and  provide  a  proposed  method 
of  financing  the  physical  plan.  One  major  benefit 
of  financial  planning  is  that  it  provides  a  means  of 
measuring  the  desirability  of  the  proposed  physi- 
cal program.  It  also  provides  recognition  of  future 
needs,  thus  allowing  both  rate  modifications  and 
bond  elections  to  be  carried  out  in  the  most  benefi- 
cial manner.  The  development  of  a  master  plan 
requires  an  extensive  effort,  usually  by  a  consult- 
ing engineer,  and  acceptance  requires  a  good 
public  relations  effort.  (Johnson-Florida) 
W72-06889 


CANADA'S  INTERNATIONAL  WATERS, 

Department   of   the    Environment,    Ottawa   (On- 
tario). Inland  Waters  Branch. 
For  primary  bibliographic  entry  see  Field  06E. 
W72-06925 


ENVIRONMENTAL  PLANNING  AND 

MANAGEMENT, 

Drexel  Univ.,  Philadelphia,  Pa. 

P.  W.  Purdom. 

In:  Environmental  Health,  Academic  Press,  New 

York.  1971 .  p  545-573.  1  fig,  43  ref. 

Descriptors:  "Environment,  "Planning,  "Decision 
making,  "Management,  "Statistical  methods, 
"Evaluation,  Quality  control,  Conservation,  Pri- 
orities, Resources,  Budgeting. 
Identifiers:  "Program  planning,  "Statistical 
evaluation,  Comprehensive  planning,  Program  ob- 
jectives, Vital  statistics,  Statistical  significance, 
Standard  population. 

An  overall  perspective  for  the  planning  and 
management  of  the  environment  is  presented.  The 
discussion  is  divided  into  considerations  of  pro- 
gram planning  and  of  statistical  evaluation.  Ele- 
ments of  program  planning  include:  (1)  determina- 
tion of  needs,  (2)  establishment  of  priorities,  (3) 
formulation  of  program  objectives,  (4)  examina- 
tion of  resources  available  and  required,  (5) 
preparation  of  plan  of  action,  including  organiza- 
tion, (6)  preparation  of  budget,  and  (7)  formulation 
of  a  system  of  evaluation.  These  factors  are  all  in- 
terrelated. An  important  part  of  the  system  is  suf- 
ficient feedback  to  appropriate  points  of  informa- 
tion subsequently  developed  with  modification  as 
necessary.  An  understanding  of  some  fundamental 
principles  of  statistics  is  necessary  to  environmen- 
tal planning  and  management.  Considerations  in- 
clude: (1)  vital  statistics,  (2)  statistical  sig- 
nificance, and  (3)  standard  population.  Evaluation 
and  solution  of  environmental  problems  must  con- 
sider biological  interactions,  human  stress,  land 
use  patterns,  and  interrelatedness  of  environmen- 
tal areas.  Political  and  economic  influences  can  be 
critical  and  decisive  factors.  In  the  planning  of  a 
comprehensive  program  of  environmental 
management,  it  is  essential  to  consider  all  actions 
which  will  influence  the  quality  of  the  environ- 
ment. Man  has  the  capability  to  modify  his  en- 
vironment, but  whether  his  actions  will  result  in 
further  degradation  of  provide  for  an  environment 
which  enhances  the  quality  of  life  will  depend  on 
the  values  used  in  establishing  priorities. 
(Strachan-Chicago) 
W72-06938 


COORDINATION  OF  INDUSTRIAL  AIR  AND 
WATER  QUALITY  PROGRAMS  AS  AN  EFFEC- 
TIVE MANAGEMENT  POLICY, 

RAND  Corp.,  Santa  Monica,  Calif. 

For  primary  bibliographic  entry  see  Field  05G 

W 72-06942 


W72-06943 


WATER  UTILITIES  --  A  VICTIM  OF  SUCCESS, 

Washington  State  Dept.  of  Social  and  Health  Ser- 
vices, Olympia. 

For  primary  bibliographic  entry  see  Field  05F 
W72-06945 


THE  OPTIMAL  CONTROL  OF  POLLUTION, 

John  F.  Kennedy  School  of  Gevernment,  Cam- 
bridge, Mass. 

For  primary  bibliographic  entry  see  Field  05G. 
W72-06950 


THE  ENVIRONMENT:  PAST,  PRESENT,  AND 
PLUPERFECT, 

Johns  Hopkins  Univ.,  Baltimore,   Md.  Dept.  of 
Sanitary  Engineering. 
A.  Wolman. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol.  63,  No.  11,  p  651-657,  October  1971.  3 
photo,  11  ref. 

Descriptors:  "Environment,  "Ecology,  "Conser- 
vation, "Deterioration,  "Quality  control,  Long- 
term  planning,  Climates,  Thermal  power,  Air  pol- 
lution, Water  pollution,  Benefits. 
Identifiers:  "Myths,  "Environmental  degradation, 
Detrimental  affects. 

The  state  of  the  environment  of  the  past,  present, 
and  pluperfect  is  reviewed.  The  prophets  of 
'gloom  and  doom'  maintain  that  the  environment 
is  rapidly  being  poisoned  and  that  there  is  no  hope 
for  a  reversal  of  present  conditions.  An  attempt  is 
made  to  dispel  certain  myths  about  environmental 
degradation.  (1)  In  this  century  the  likelihood  of 
direct  climate  change  resulting  from  C02  is  small, 
but  is  long-term  consequences  are  so  great,  that 
much  more  must  be  learned.  (2)  Although  by  the 
year  2000  global  thermal-power  will  be  six  times 
the  present  level,  it  is  not  expected  to  affect  global 
climate.  (3)  Atmospheric  oxygen  is  practically  con- 
stant. (4)  The  quality  of  rivers  in  the  US  and  in  En- 
gland has  not  been  completely  degraded  over  the 
last  50  years.  (5)  Lake  Erie  is  not  'dead'.  (6)  The  at- 
mosphere over  many  cities  has  greatly  improved 
over  the  past  26  years.  (7)  The  announcement  that 
the  water  distributed  by  water  utilities  for 
domestic  purposes  is  unsafe  and  does  not  meet 
federal  standards  was  false.  Beneficial  and  detri- 
mental affects  on  the  environment  result  directly 
from  man's  own  behavior.  There  are  innumerable 
environmental  problems,  and  the  tools  to  solve 
them  are  in  existence.  The  future  of  the  environ- 
ment depends  upon  man's  ability  to  adjust  to 
change,  with  the  maximum  of  wisdom  and  logic. 
(Strachan-Chicago) 
W72-06951 


WATER  QUALITY  MANAGEMENT  PLANNING 
IN  SOUTH  CAROLINA. 

South  Carolina  State  Planning  and  Grants  Div., 

Columbia. 

For  primary  bibliographic  entry  see  Field  05G 

W72-06953 


UNSOLVED     ENGINEERING     PROBLEMS     IN 
WATER  QUALITY  MANAGEMENT, 

Texas  Univ.,  Austin. 

For  primary  bibliographic  entry  see  Field  05D 

W72-06954 


ENVIRONMENTAL  PLANNING:  1  -  ENVIRON- 
MENTAL INFORMATION  FOR  POLICY  FOR- 
MULATION, 

For  primary  bibliographic  entry  see  Field  06G. 
W72-06955 


ENVIRONMENTAL     QUALITY     AS     AN     AD-  ECONOMICS       AND       MANAGEMENT 

MINISTRATIVE  PROBLEM,  COASTAL  ZONE  RESOURCES 

Indiana  Univ    Bloom.ngton.  George  Washington  Univ.,  Washington,  D  C 

For  primary  bibliographic  entry  see  Field  06E.  J.  L.  Knetsch. 
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Field  06-WATER  RESOURCES  PLANNING 
Group  6B — Evaluation  Process 


In:  Coastal  Zone  Resource  Management,  Praeger 
Publishers,  1971 .  p  84-94.  4  ref . 

Descriptors:  'Economics,  'Management, 

'Estuarine  environment,  'Planning,  'Pricing,  En- 
vironment, Efficiencies,  Costs,  Benefits,  Equita- 
ble apportionment,  Estuarine  environment. 
Identifiers:  'Coastal  zone,  'Economic  incentive, 
'Optimum  use,  Environmental  degradation. 
Coastal  resource  management,  Strategy, 
Economic  forces. 

The  problem  to  be  faced  in  connection  with  main- 
taining and  enhancing  the  values  of  the  Coastal 
Zone  and  of  the  estuaries  are  the  results  of  a 
failure  of  economic  incentives  to  guide  resources 
to  their  optimum  uses,  from  the  point  of  view  of 
everyone.  The  pricing  system  provides  an  incen- 
tive structure  that  most  directly  results  in  the  real 
plight  of  environmental  degradation.  The  respon- 
ses to  the  situation  include  a  suggestion  that  the 
public  acquire  title  to  these  important  resources. 
Such  a  suggestion  fails  to  recognize  the  basic 
cause  of  the  problem,  and  as  a  solution  does  not 
guarantee  the  efficiency  of  resource  use.  An  alter- 
native approach  for  dealing  with  uneconomic 
degradation  of  estuarine  and  coastal  values  might 
consist  of  a  means  to  make  the  prices  that  guide 
resource  decisions  in  these  areas  reflect  the  true 
costs  that  are  incurred  by  reason  of  resource  al- 
teration or  destruction.  By  utilizing  the  influence 
of  economic  forces  rather  than  attempting  to 
counter  them,  such  a  scheme  coule  be  expected  to 
lead  to  an  over-all  improvement  in  the  utilization 
of  these  resources,  increasing  efficiency  and  equi- 
ty. This  proposal  could  usefully  be  considered  as  a 
major  part  of  a  management  strategy  for  dealing 
with  estuarine  and  coastal  resource  problems. 
Such  a  strategy  might  include  a  combination  of 
forbidding  certain  uses,  restricting  other  environ- 
mentally destructive  activities,  and  purchasing  still 
others,  but  the  majority  of  cases  could  involve  a 
heavy  reliance  on  this  form  of  economic  incentive 
as  a  means  of  dealing  with  the  problem.  (See  also 
W72-05927,  W72-05928  and  W72-06957)  (Strachan- 
Chicago) 
W72-06956 


A  POLICY  ANALYSIS  APPROACH:  OBJEC- 
TIVES, ALTERNATIVE  DEVELOPMENT 
STRATEGIES,  AND  ECONOMETRIC  MODELS, 

North  Carolina  Univ.,  Chapel  Hill. 
M.  M.  Hufschmidt,  H.  Knox,  and  F.  H.  Parker. 
In:  Coastal  Zone  Resource  Management,  Praeger 
Publishers,  1971.  p  104-120.  5  ref. 

Descriptors:  'Planning,  'Decision  making,  'Anal- 
ysis, 'Model  studies,  'Estuarine  environment, 
North  Carolina,  Systems  analysis,  Methodology, 
Flexibility,  Data  collections,  Resources, 
'Econometrics. 

Identifiers:  'Policy  analysis,  'Policymaking,  'Ob- 
jectives, 'Alternative  development  strategies, 
'Econometric  models,  Approach,  Hypothesis, 
Dynamic  planning,  Goals,  Coastal  zone. 

An  approach  to  research  on  the  planning  and  deci- 
sion making  process  for  the  seashore  and  estuarine 
zones  of  North  Carolina  is  proposed.  The  material 
is  presented  in  four  parts:  (1)  a  statement  of  the 
hypothesis  underlying  the  proposed  approach; 
namely,  that  modern  policy  analysis,  involving  the 
essential  elements  of  systems  analysis,  is  required 
for  effective  public  decision  making  in  complex 
settings,  (2)  a  statement  of  the  research 
methodology,  (3)  a  statement  of  the  research 
methodology  as  it  relates  to  use  of  econometric 
models,  and  (4)  a  summary  statement  relating  the 
proposed  approach  and  methodology  to  planning 
for  Coastal  Zones  in  general  and  to  questions  of 
dynamic  planning,  flexibility,  and  needs  for  data. 
Policy  making  for  the  Coastal  Zone  and  it 
resources  should  start  with  a  conscious  attempt  to 
define  goals  for  the  region.  Systems  analysis  and 
detailed  planning  techniques  for  the  region  will  be 
effective  only  if  they  can  proceed  from  a  well- 
developed  set  of  goals.  (See  also  W72-05927,  W72- 
05928  and  W72-06956)  (Strachan-Chicago) 
W72-06957 


CONFLICTS  IN  WATER  RESOURCES 
PLANNING. 

Texas  Univ.,  Austin.  Center  for  Research  in  Water 
Resources. 

Available  from  Center  for  Research  in  Water 
Resources,  Route  4,  Box  189,  Austin,  Texas 
78757,  Price-$15.00.  Water  Resources  Symposium 
No  5,  E.  F.  Gloyna  and  W.  S.  Butcher,  editors, 
1972.  172  p,  47  fig,  7  tab,  125  ref. 

Descriptors:  'Planning,  Water  resources  develop- 
ment, 'Comprehensive  planning,  'Decision  mak- 
ing, Ecology,  Governments,  Model  studies,  Water 
reuse,  'Water  management  (Applied),  'Water  al- 
location (Policy),  Regional  development, 
Economic  justification.  Forecasting,  Project 
planning,  Future  planning  (Projected). 
Identifiers:  'Conflicting  interests. 

Essays  were  presented  at  a  conference  held  at  The 
University  of  Texas  at  Austin,  November  16-20, 
1970.  The  first  section  deals  with  such  issues  as 
conservation  of  resources  and  the  relation  of 
water  resources  planning  to  land  use  policy.  The 
second  section  deals  with  the  government's  role  in 
water  resources  planning  at  the  federal,  state  and 
local  levels.  Ecology  as  a  planning  parameter  is  the 
subject  of  section  3.  (See  also  W72-06958  thru 
W72-06971) 
W72-06958 


A  SEARCH  FOR  GOALS  IN  WATER 
RESOURCES  PLANNING, 

National  Water  Commission,  Arlington,  Va. 

C.F.Luce. 

In:  Conflicts  in  Water  Resources  Planning,  (Water 

Resources     Symposium     No.     5),     Center     for 

Research    in    Water    Resources,    Texas    Univ., 

Austin,  1972.  p  7-13,  5  ref. 

Descriptors:  'Planning,  'Priorities,  'Water 
resources  development,  Water  policy.  Programs, 
Institutions,  Formulation. 

Identifiers:  'Policy  making,  'National  Water 
Commission,  'National  goals,  'National  objec- 
tives. Conflicts,  Implementation. 

The  goals  of  the  National  Water  Commission  are 
discussed.  A  primary  objective  of  the  Commission 
has  been  to  seek  ways  in  which  the  people's  water 
policies  and  programs  can  be  brought  into  full  har- 
mony with  the  nation's  goals.  The  following  con- 
clusions are  made:  (1 )  that  the  nation's  water  poli- 
cies and  programs  should  be  brought  into  line  with 
the  national  goals,  (2)  that  the  ideals  upon  which 
our  democratic  system  is  based  constitute  the 
'fixed  stars'  by  which  a  safe  course  is  set  for  the 
nation,  (3)  that  there  are  serious  conflicts  among 
the  second-order,  or  specific,  national  goals  which 
underlie  the  programs  by  which  the  nation  utilizes, 
develops,  and  conserves  its  water  resources,  (4) 
that  many  of  the  water  problems  of  today  and  the 
future  are  the  result  of  these  conflicts,  (5)  that 
there  is  a  need  for  a  consistent  system  of  national 
goals,  and  (6)  that  there  is  a  need  for  the  develop- 
ment of  institutions  capable  of  guiding  the  nation 
in  the  formulation  of  a  system  of  goals,  and  for  the 
implementation  of  these  goals.  (See  also  W72- 
06958)  (Strachan-Chicago) 
W72-06959 


THE     ROLE     OF     WATER     IN     RESOURCES 
DEVELOPMENT, 

Nevada  Univ.,  Reno.  Center  for  Water  Resources 

Research. 

G.  B.Maxey. 

In:  Conflicts  in  Water  Resources  Planning,  (Water 

Resources     Symposium     No.     5),     Center     for 

Research    in    Water    Resources,    Texas    Univ., 

Austin,  1972.  p  14-17.  1  tab,  2  ref. 

Descriptors:      'Water     resources     development, 

'Evaluation,  'Planning,  Agriculture,  Estimation. 

Water     supply.      Control,      Water     utilization. 

Forecasting. 

Identifiers:  Water  resource  parameters. 


Evaluation  of  the  role  of  water  in  future  resoi 
development  is  dependent  upon  data 
knowledge  which  are  not  accurate,  or  indeed, 
not  even  available  at  present.  Increases  in  i* 
use  and  the  necessity  of  planning  for  them  will 
be  excessive  in  the  foreseeable  future,  I 
notably  in  agriculture  and  in  energy  general 
both  thermal  and  nuclear.  Agriculture  is  the  lai 
user  of  water.  Water  used  in  agriculture  prod 
the  least  dollar  value  of  any  water  use.  It  is  c 
ous  thai  water  shortage  or  water  unavailability 
prove  most  trying  in  the  agricultural  area.  It 
this  area  that  control  of  the  water  reso 
parameter  can  be  and  probably  will  be  used 
control  on  other  parameters  such  as  populi 
dissemination,  location  and  dissemination  o 
dustry,  and  land  use.  Relative  to  agricul 
mineral  industries  need  smaller  quanlitiei 
water,  and  relatively  high  costs  can  be  affo 
for  water.  The  outlook  for  domestic  and  muni 
water  is  an  increase  in  withdrawals.  Largi 
creases  in  withdrawal  are  expected  for  steam 
trie  power.  Overall  predictions  suggest  that  th 
tion's  water  supply  will  be  adequate  for  al 
mands  except  agricultural  in  the  next  30  y 
More  efficient  planning,  management, 
development  is  needed  in  many  local  ares 
develop  and  distribute  the  supply  optimally.  1 
is  increasing  opinion  that  the  water  parameter 
be  used  as  a  control  on  local,  regional,  and 
national  development,  including  resource  dev 
ment.  It  seems  possible  that  planning  effort 
the  stales,  the  regions,  and  the  nation  will  res 
some  use  of  the  water  parameter  as  a  control, 
also  W72-06958)  (Strachan-Chicago) 
W72-06960 


ELECTRIC  POWER  GENERATION  AND 
IMPACT  ON  WATER  RESOURCE  PLANC 
IN  TEXAS, 

Texas  Electric  Service  Co.,  Fort  Worth. 

H.R.Drew. 

In:  Conflicts  in  Water  Resources  Planning,  (V 

Resources     Symposium     No.     5),     Center 

Research    in    Water    Resources,    Texas    I 

Austin,  1972.  p  18-29.  3  fig,  13  ref. 

Descriptors:  'Electric  power,  'Electric  powe 
mand,  'Water  resources  development,  'Plan 
'Texas,  Water  supply.  Future  planning 
jected).  Long-term  planning.  Quality  control. 
Identifiers:  'Electric  power  generation.  El 
use.  Energy  supply,  Standard  of  living. 

The  progress  of  mankind  is  related  to  its  u 
energy.  There  is  a  correlation  between  the 
dard  of  living  of  the  various  nations  and  thei 
capita  use  of  energy.  The  material  well-beii 
U.S.  citizens  and  the  quality  of  their  life  are 
tricably  bound  to  the  energy  supply,  and  the  i 
energy  in  the  form  of  electricity.  Possibiliti 
hydroelectric  power,  generation  of  power 
fossil  fuels,  and  nuclear  power  are  consider 
terms  of  future  supplies  of  energy.  In  Texas, 
have  been  few  conflicts  over  the  acquisiti< 
water  supplies  for  thermal  power  generatk 
study  of  projected  water  use  for  power  genei 
on  a  per  capita  basis  indicates  that  while  perc 
power  consumption  will  increase  in  the  futun 
efficiency  of  the  power  systems  w  ill  also  incr 
resulting  in  only  a  modest  increase  in  thi 
capita  use  of  water  for  power  generation, 
complementary  nature  of  many  developmer 
joint  water  supplies  for  power  plant  coolini 
municipal  uses  has  resulted  in  the  lack  of  coi 
The  calefaction  of  Texas  reservoirs  and  thi 
limits  are  discussed  in  this  context  Long- 
considerations  include  (1)  cooling  water  su 
(2)  water  desalination,  and  (3)  nuclear  f 
power.  (See  also  W72-06958)  (Strachan-Chica 
W72-06961 


PUBLIC    INTEREST    IN    THE    LOCATIOf 
PUBLIC  FACILITIES, 

Chicago  Univ..  111.  Center  for  Urban  Studies. 
J.R.Sheaffer. 
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WATER  RESOURCES  PLANNING-Field  06 
Evaluation  Process— Group  6B 


In:  Conflicts  in  Water  Resources  Planning,  (Water 
Resources     Symposium     No.     5),     Center     for 
Research    in    Water    Resources,    Texas    Univ 
Austin,  1972.  p  30-40.  7  fig. 

Descriptors:  'Facilities,  'Waste  disposal, 
•Planning,  'Environment,  Management,  Pollu- 
tants. 

Identifiers:  'Total  management  system,  Public, 
Economic  return,  Conceptual  framework. 

rhe  public  officials  who  have  been  accustomed  to 
ocating  public  facilities  without  consideration  of 
he  general  public  are  finding  that  the  public  is  fast 
ntruding   into   the  planning   process.   There   are 
hree  environmental  principles  which  can  provide 
i  conceptual  framework  for  planning  and  develop- 
ment. (1)  The  environment  is  a  single  system  with 
iir,  water,  and  land  interacting  and  affecting  and 
leing  affected  by  human  occupancy.  (2)  The  en- 
ironment    system,    for    planning    purposes,    is 
losed.  (3)  Pollutants  are  potential  resources  out  of 
lace.  Three  case  examples  of  land  solutions  to 
/aste  disposal  problems  are  discussed:  (1)  The 
rhumb  Express'  or  sludge  train,  which  uses  the 
nit  train  concept  to  link  urban  and  agricultural 
reas,   (2)   The   Muskegon    County   Wastewater 
lanagement  Plan,  which  recognizes  wastewater 
s  a  resource  out  of  place  and  seeks  to  use  it 
roductively,    and    (3)    'Mount    Trashmore',    an 
bove  ground  sanitary  landfill,  which  illustrates 
tat  solid  wastes  can  be  disposed  of  in  a  beneficial 
lanner    without    causing    other    environmental 
roblems.  If  one  were  to  combine  aspects  of  the 
iree  case  examples  discussed  at  a  particular  loca- 
on,   it   would   be   possible   to   achieve   a   total 
lanagement    system    for    many    urban    wastes, 
doption   of   a   total   management   approach    to 
aste  disposal  would  permit  the  development  of  a 
ngle  land  area  to  accommodate  sewage  effluent, 
:wage  sludge,  solid  wastes,  and  heat,  at  the  same 
me  providing  a  site  for  a  nuclear  power  plant, 
jch  a  waste  management  system  would  provide 
>me  economic  return  in  the  fertilizing  value  of 
e  nutrients,  the  stimulating  effects  of  the  heat, 
id  the  influence  of  irrigation  on  crops.  (See  also 
72-06958)  (Strachan-Chicago) 
72-06962 


ME  EFFICACY  OF  A  COORDINATED  PLAN: 
ME  TEXAS  PLANNING  MODEL, 

:xas  Tech  Univ.,  Lubbock 
W.Grubb. 

:  Conflicts  in  Water  Resources  Planning,  (Water 
:sources     Symposium     No.     5),     Center     for 
:search    in    Water    Resources,    Texas    Univ 
istin,  1972.  p  43-55.  8  ref. 

:scriptors:   'Planning,   'Coordination,   'Mathe- 

itical        models,        'Input-output        analysis 

conomics,  'Texas,  Analysis. 

entifiers:    'Texas  input-output   project     Policy 

tking. 

e  primary  objective  of  the  Texas  Input-Output 
aject  is  to  produce  mathematical  economic 
>dels  of  regional  economies  within  Texas.  Par- 
ular  attention  has  been  given  to  insure  that  the 
lulling  models  will  be  tools  capable  of  analyzing 
i  explaining  important  economic  consequences 
alternative  public  sector  projects  and  programs, 
luding  industrial  development,  water  resources 
estments,  investments  in  public  facilities, 
mding  for  public  services  and  public  welfare! 
i  taxation.  The  input-output  models  describe  re- 
nal economies  in  quantitative  terms  and  syste- 
tically  relate  each  producing  sector  simultane- 
ity to  markets  for  products  and  to  supplies  of 
tenal  and  service  inputs.  The  models  provide  a 
Ihod  which  permits  better  understanding  of  the 
:ct  and  indirect  output  and  input  requirements 
neet  the  economy's  final  demands  for  planners 
l  policymakers.  Use  of  the  same  input-output 
dels  will  introduce  consistency  and  compara- 
ty  into  the  planning  process.  The  input-output 
dels  should  also  serve  as  a  common  source  of 
'rmation  about  the  economy  and  would  be  able 
:oordinate  many  of  the  planning  programs  in 


the     state     of    Texas. 

(Strachan-Chicago) 

W72-06963 


(See     also     W72-06958) 


THE  URGENCY  OF  STANDARDIZED 
GOVERNMENTAL  POLICY  FOR  WATER 
RESOURCE  DEVELOPMENT, 

Texas  State  House  of  Representatives,  Austin 

B.Clayton. 

In:  Conflicts  in  Water  Resources  Planning,  (Water 

Resources     Symposium     No.     5),     Center     for 

Research    on    Water    Resources,    Texas    Univ 

Austin,  1972.  p  56-61.  11  ref. 

Descriptors:  'Water  resources  development, 
'Governments,  'Planning,  Coordination,  Flexi- 
bility, Priorities,  Water  supply,  Financing,  Evalua- 
tion, Population,  Organizations. 
Identifiers:  'Policy  making,  'Standardized 
governmental  policy,  Interdisciplinary  inputs,  Na- 
tional goals,  Energy  resources. 

To  meet  the  pressing  needs  of  the  rising  population 
and  the  growing  economy,  an  expanded  and  ac- 
celerated program  of  comprehensive  water 
resource  development  is  demanded.  Recurrent 
droughts  and  devastating  floods  are  ample 
evidence  of  the  inadequacy  of  present  efforts  and 
the  need  for  a  greater  commitment  of  national  and 
state  action  for  an  enlightened  water  resource 
development  program.  Efforts  on  the  state  and 
local  government  level  are  not  providing  ample 
water  supplies.  On  the  Federal  level,  less  than  one 
percent  of  the  national  budget  goes  for  water 
resource  development.  Water  resource  problems 
include:  financing  project  cost,  evaluation 
procedures,  providing  food  and  fiber  for  the  world 
population,  creating  a  healthy  industrial  climate  to 
provide  jobs,  producing  energy  resources  such  as 
gas  and  oil,  overcoming  emotionalism  and  the 
preservationist  attitude,  unnecessary  governmen- 
tal delays,  side  effects  of  agency  reorganization 
and  bureaucracy,  and  irresponsibility  at  all  levels. 
Papers  have  been  published  which  indicate  that 
there  is  duplication  in  many  areas.  There  is  a  need 
for  better  coordinated  efforts  in  water  resource 
development  and  the  planning  of  land  use  patterns. 
Projects  can  be  designed  with  enough  flexibility  to 
provide  interdisciplinary  inputs  as  the  project  it- 
self is  constructed.  National  goals  and  priorities 
must  be  achieved,  and  governmental  programs 
must  be  standardized.  (See  also  W72-06958) 
(Strachan-Chicago) 
W72-06964 


POLICY  TOWARD  FLOOD  PLAIN  MANAGE- 
MENT, 

Cornell  Univ.,  Ithaca,  N.Y.  Water  Resources  and 

Marine  Sciences  Center. 

D.J.  Ailee. 

In:  Conflicts  in  Water  Resources  Planning,  (Water 

Resources     Symposium     No.     5),     Center     for 

Research    on    Water    Resources,    Texas    Univ 

Austin,  1972.  p  62-76.  12  ref. 

Descriptors:  'Water  resources  development, 
'Flood  control,  'Planning,  'Decision  making! 
'Cost  sharing,  Environment,  Economics,  Coor- 
dination, Management. 

Identifiers:  'Flood  plain  management,  'Water 
resources  planning,  'Conflicts,  Strategies,  Coali- 
tions, Flood  characteristics,  Flood-susceptible  ac- 
tivities, Flood  loss. 

There  have  been  many  conflicts  in  water  resources 
planning  over  flood  control.  Conflict  is  over- 
representation  in  the  planning  process  and  the 
resulting  weighting  of  the  interests  involved.  Con- 
flict is  costly,  diverting  energy  and  political 
resources  from  other  concerns.  Conflict  or  the 
threat  of  conflict  causes  new  interests  to  be 
represented  in  the  decision  making  process.  Con- 
flict can  lead  to  innovations  and  new  technology. 
New  mixed  strategies  are  needed  to  forge  broader 
coalitions  behind  flood  control  work.  There  are 
three  categories  in  managing  the  flood  plain:  (1)  to 
change    the   characteristics   of  the   flood,   (2)   to 


change  the  distribution  of  flood-susceptible  activi- 
ties, and  (3)  to  change  the  burden  of  the  losses 
from  flooding.  A  recent  study  (Marshall,  1970)  ex- 
plored the  economic  logic  behind  the  con- 
sequences of  local  bargaining  power  in  water 
development  projects.  Future  reviews  of  cost- 
sharing  changes  should  be  based  upon  further  ex- 
ploration of  the  requirements  of  mixed  strategies. 
This  offers  program  expansion  possibilities  to  the 
agencies  in  exchange  for  the  reduced  emphasis  on 
structures.  Such  cost-sharing  changes  should  be 
linked  to  broadened  program  responsibilities  that 
link  flood  control  to  other  environmental  objec- 
tives and  concerns.  (See  also  W72-06958) 
(Strachan-Chicago) 
W72-06965 


WATER  RESOURCES  INVESTMENT  AS  NA- 
TIONAL GOAL  AND  ECONOMIC  INCENTIVES 
FOR  POLLUTION  CONTROL, 

D.  C.  Department  of  the  Interior,  Washington. 
J.  J.  Flannery. 

In:  Conflicts  in  Water  Resources  Planning,  (Water 
Resources     Symposium     No.     5),     Center     for 
Research    on    Water    Resources,    Texas    Univ 
Austin,  1972.  p  77-91.  4  ref. 

Descriptors:  'Investment,  'Water  resources 
development,  'Water  pollution  control,  'Planning, 
'Evolution,  'Standards,  Waste  disposal,  Costs, 
Prices,  Damages,  Management,  Administration! 
Economics. 

Identifiers:  'Water  resources  investment,  'Na- 
tional goal,  'Economic  incentive,  'Effluent 
charge,  Penalty,  Inducement,  Revenue. 

A  commentary  is  presented  on  the  planning  and 
evaluation  process,  with  observations  on  the  sig- 
nificance and  implications  of  some  of  its  features. 
Suggestions  are  made  relative  to  incentive  for  the 
attainment  of  the  water  quality  standards  as  part 
of  the  investment  goal  idea.  It  is  also  suggested 
that  a  particular  level  of  water  resources  invest- 
ment should  be  established  periodically  as  a  na- 
tional goal.  The  concept  of  the  effluent  charge  is 
discussed.  This  idea  has  met  with  much  hostility 
and  has  been  called  a  'permit  to  pollute'.  The  idea 
of  an  effluent  charge  has  much  merit  and  useful- 
ness as  a  form  of  incentive  used  in  conjunction 
with   the   legal   standards   system.    Administered 
prices  or  effluent  charges  could  be  used  only  to 
supplement  the  water  quality  standards.  There  are 
three  ways  that  might  be  feasible.  (1 )  For  a  penalty 
effect  in  all  enforcement  cases  -  charges  in  these 
cases  would  be  relatively  high  against  all  offen- 
ders. (2)  For  an  inducement  effect  -  the  charges 
could    be    relatively    moderate    on    each    waste 
disposer   until    compliance    with    standards    was 
reached.  (3)  For  a  revenue  effect  -  the  charges 
could  be  applied  to  all  waste  disposers  on  a  con- 
tinuing basis  even  after  full  compliance  with  stan- 
dards. Such  a  solution  would  not  need  justification 
of  the  prices  as  reflective  of  damages  or  costs 
caused  by  pollution.  The  prices  under  the  first  two 
ways  would  be  set  to  induce  the  meeting  of  the 
water  quality  standards  more  quickly.  The  third 
way  would  prescribe  prices  designed  to  collect  the 
costs  of  the  information  and  management  system 
from  those  most  responsible  for  its  necessity  (See 
also  W72-06958)  (Strachan-Chicago) 
W72-06966 


WATER  RESOURCES,  OPTIMIZATION,  AND 
SOCIAL  CHANGE, 

Office  of  Science  and  Technology,  Washington, 

W.S.  Butcher. 

In:  Conflicts  in  Water  Resources  Planning,  (Water 
Resources     Symposium     No.     5),     Center     for 
Research    on    Water    Resources,    Texas    Univ 
Austin,  1972.  p  92-99.  8  ref. 

Descriptors:  *Water  resources  development,  •Op- 
timization, *Social  change,  'Systems  analysis, 
•Planning,  Project  planning,  Water  resources 
development,  Costs,  Benefits,  Multiple  purpose. 
Appraisals,  Decision  making. 
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Field  06-WATER  RESOURCES  PLANNING 
Group  6B— Evaluation  Process 


Identifiers:  'Optimal  project,  Project  evaluation, 
Alternatives,  Systematic  approach. 

As  a  social  activity,  water  resources  development 
expresses    current   attitudes    and    values.    Water 
resources  planning  will  soon  be  dealing  with  four 
accounts,  each  with  its  set  of  costs  and  benefits 
from  the  point  of  view  of  national  income,  regional 
development,   well-being,   and   the  environment. 
The  field  of  water  resources  has  a  long  history  of 
wrestling  with  the  notion  of  project  evaluation. 
The  use  of  multiple  objectives  is  being  prescribed 
for  federal  water  resources  planning.  In  this  con- 
text, an  optimum  plan  can  only  be  selected  if  each 
of  the  objectives  can  be  expressed  in  commensu- 
rate terms  and  if  weights  can  be  assigned  to  the 
relative  importance  of  each  in  the  multiple  objec- 
tives. If  this  were  possible,  then  the  multiple  ob- 
jectives could  be  coalesced  into  a  single  one.  Use 
of  the  single  objective  would  lead  to  an  unequivo- 
cal selection  process,  and  therefore,  the  optimal 
project  from  among  all  the  available  alternatives. 
In  fact,  such  a  situation  is  not  possible.  A  choice 
must  be  made  between  all  possible  alternatives. 
The  only  recourse  is  to  use  more  realistic  ap- 
praisals of  alternative  courses  of  action,  so  as  to 
make  explicitly  the  trade-offs  between  the  various 
alternatives    with   regard    to    project   objectives. 
Such  focusing  on  alternatives  is  a  direct  outgrowth 
of   the   development   of   systems   analysis.   The 
distinctive  characteristic  of  systems  analysis  is  its 
focus  on  the  objectives  being  sought  and  the  alter- 
native ways  that  might  be  used  to  achieve  those 
objectives.  A  systematic  approach  in  virtually  all 
planning  is  necessary  to  improve  the  decision  mak- 
ing process  in  a  complex  world.  (See  also  W72- 
06958)  (Strachan-Chicago) 
W72-06967 


determine.     (See     also     W72-06958)     (Strachan- 
Chicago) 
W72-06968 

WATER  QUALITY  FOR  PRESERVATION  OF 
ESTUARINE  ECOLOGY, 

North  Carolina  State  Univ.,  Raleigh. 
B.  J.  Copeland,  H.T.  Odum,  and  D.  C.  Cooper. 
In:  Conflicts  in  Water  Resources  Planning,  (Water 
Resources     Symposium,     No.     5),     Center     for 
Research    on    Water    Resources,    Texas    Univ., 
Austin,  1972.  p  107-126.  1 1  fig,  20  ref . 

Descriptors:  'Esluarine  environment,  'Ecology, 
•Preservation,  Fresh  water.  Flow,  Salinity, 
Productivity,  Nutrients,  Photosynthesis,  Respira- 
tion, Control,  Input-output  analysis,  'Water 
utilization. 

Identifiers:  'Water  quantity,  Fresh  water  input, 
Species  diversity,  Energy. 


pies.  The  diversity  index  is  useful  in  assessing 
quantitative  expression  for  the  community  01 
ganization,  which  in  turn  yields  information  coi 
cerning  the  ecosystem's  reaction  to  stress.  Thus  a 
acceptable'  system  can  be  defined  tenlativel 
based  on  the  diversity  index.  Other  measures  t 
the  ecological  health'  of  a  system,  such  s 
photosynthesis-to-respiration,  are  also  needed  (( 
more  precise  definitions.  Correlations  can  t 
developed  between  water  quality  and  diversity  ii 
dex.  The  water  quality  in  the  system  then  can  I 
related  to  the  water  quality  of  the  input  flows.  I 
this  way,  a  quantitative  evaluation  of  the  improv 
ment  in  the  'ecological  health'  of  a  system  by  it 
proved  water  pollution  control  can  be  made.  (Si 
also  W72-06958)  (Strachan-Chicago) 
W72-06970 


COMPROMISES  BETWEEN  WILDERNESS 
PRESERVATIONS  AND  WATER  RESOURCE 
DEVELOPMENT, 

Texas  Univ.,  Austin. 

W.F.Blair. 

In:  Conflicts  in  Water  Resources  Planning,  (Water 

Resources     Symposium,     No.     5),     Center    for 

Research    on    Water    Resources,    Texas    Univ., 

Austin,  1972.  p  103-106. 

Descriptors:  'Water  resources  development, 
'Technology,  'Environment,  'Planning,  Popula- 
tion, Maintenance,  Management,  Balance  of  na- 
ture, Priorities,  'Ecosystems. 
Identifiers:  'Wilderness  preservations,  'Environ- 
mental management,  Ecological  diversity,  Life- 
support  system,  Manipulation,  Ecological 
balances,  Biological  control.  Goal  definition. 

The  technological  capability  to  modify  hydro- 
sphere-lithospere  relations  is  available.  The  time  is 
past  due  to  interlace  technological  planning  with 
concerns  about  the  future  of  the  environment  and 
environmental  quality.  It  is  necessary  to  preserve 
samples  of  this  planet's  ecological  diversity.  There 
are  three  compelling  reasons  for  this.  (1)  Present 
day  man  owes  it  to  future  generations  to  preserve 
samples  of  the  ecological  diversity  that  evolved 
before  man  became  the  dominant  influence  in 
world  environments.  (2)  The  preservation  of  natu- 
ral areas  provides  baselines  with  which  to  judge 
man's  activities  in  the  biosphere.  (3)  Natural  areas 
need  to  be  retained  as  'gene  banks'.  Certain 
questions  must  be  asked.  (1)  How  many  people 
can  the  earth  support  and  at  what  level  of  environ- 
mental quality.  (2)  How  does  environmental 
planning  relate  to  populational  goals.  (3)  Can  a 
balance  be  achieved  between  development  and  the 
maintenance  of  natural  environments  that  will  as- 
sure a  life-support  system  for  future  generations. 
It  is  possible  to  see  man's  future  as  one  of  in- 
creased environmental  management,  manipulation 
of  genotypes,  and  manipulation  of  interspecies  in- 
teractions in  efforts  to  restore  ecological  balances. 
Biological  control  is  becoming  an  important  tool  in 
the  field  of  environmental  management.  Definition 
of  goals  must  be  in  a  broader  context  than  in  the 
past.  With  broader  goals,  priorities  with  respect  to 
environmental   trade-off   will   become   easier   to 


Water  usage  has  become  an  ecological,  engineer- 
ing, legal,  and  economic  problem.  One  aspect  of 
this  problem  is  the  water  quantity  necessary  for 
the    preservation    of    the    ecology    of    estuaries. 
Estuaries  are  important  in  many  ways:  (1)  most 
valuable  commercial  and  sport  fishes  and  inver- 
tebrates use  estuaries  during  some  stage  of  their 
development,  (2)  estuaries  are  the  greatest  produc- 
ing areas  accessible  to  man  for  available  protein, 
and  (3)  these  waters  are  used  for  recreation  and  in- 
dustry. From  a  discussion  of  various  experiments 
involving  esluarine  ecology,  the  following  conclu- 
sions are  made:  (1)  The  combination  of  freshwater 
and   estuaries    dictates   the    ecological   system's 
development  in  response  to  variations  of  the  in- 
puts. (2)  Salinity  is  an  important  dominant  factor  in 
many  esluarine  system  types,  and  the  magnitude 
of  freshwater  input  controls  the  salinity  regime.  (3) 
The  main  source  of  important  nutrient  materials 
for  estuarine  systems  is  the  flow  of  water  from  the 
land.  (4)  Productivity  in  estuarine  systems  is  de- 
pendent upon  the  allochthonous  organic  matter 
brought  into  the  system  via  freshwater  input.  (5) 
Both     photosynthesis    and    respiration    of    the 
estuarine  system  are  dependent  upon  inflowing 
materials   from   freshwater  streams.  (6)  Species 
diversity  decreased  in  the  upper  portions  of  the 
laboratory  microecosystems  when  drought  condi- 
tions were   imposed.  (7)  Energy  flow  diagrams 
revealed  that  energy  availability  and  cycling  in  the 
estuarine  system  are  drastically  reduced  when  the 
energy  inputs  provided  by  freshwater  inputs  were 
reduced.  (See  also  W72-06958)  (Strachan-Chicago) 
W  72-06969 

WATER  QUALITY  FOR  ESTUARINE  ECOLOG- 
ICAL STABILITY, 

Texas  Univ.,  Austin. 

E. G.  Fruh,  N.  E.  Armstrong,  and  B.  J.  Copeland. 
In:  Conflicts  in  Water  Resources  Planning,  (Water 
Resources     Symposium,     No.     5),     Center    for 
Research    on    Water    Resources,    Texas    Univ., 
Austin,  1972.  p  127-146. 4  tab,  13  fig,  28  ref. 

Descriptors:  'Water  quality,  'Estuarine  environ- 
ment, 'Ecology,  'Stability,  Maintenance, 
Ecosystem,  Assessments,  Correlation  analysis. 
Input-output  analysis,  Evaluation,  Water  pollution 
control,  'Water  utilization. 

Identifiers:  'Biological  components.  Species 
diversity,  Diversity  index,  'San  Francisco  Bay, 
'Galveston  Bay,  Input  flows. 

The  beneficial  category  of  water  uses  includes 
water  supply,  recreation,  and  aesthetics.  Such 
beneficial  uses  are  dependent  to  a  degree  upon  the 
biological  components  of  the  water.  To  preserve 
and  protect  the  biological  components  of  a  water 
body  means  the  maintenance  of  its  'ecological  sta- 
bility'. It  has  been  shown  that  the  stability  of  an 
ecological  system  is  related  to  its  species  diversity 
(Odum  and  Copeland  -  1969).  The  lower  the  diver- 
sity index,  the  less  stable  the  ecosystem.  The  rela- 
tionship between  the  water  quality  and  diversity 
index  is  emphasized.  Two  estuaries,  San  Fran- 
cisco Bay  and  Galveston  Bay,  are  used  as  exam- 


MODEL  RIVERS,  AN   AID  IN  DECISION-M 
KING, 

Texas  Univ.,  Austin. 

E.  F.  Gloyna,  and  T.  S.  Padden. 

In:  Conflicts  in  Water  Resources  Planning,  (Wal 

Resources     Symposium     No.     5),     Center    I 

Research    on    Water    Resources,    Texas    Uni 

Austin.  1972.  p  147-168.  16  fig,  2  tab,  14  ref. 

Descriptors:  'Rivers,  'Decision  makii 
•Planning,  'Model  studies,  'Ecosystems,  Matl 
matical  models.  Flumes,  Oxygen,  Stress.  Stn 
analysis,  Simulation  analysis,  Forecasting. 
Identifiers:  'River  models,  'Stream  ecosysten 
Transport,  Radionuclides,  Oxygen  balam 
Stream  analysis. 

A  river  model  has  been  used  as  a  tool  for  quali 

tive  and  quantitative  study  of  stream  ecosysle 

and  their  behavior  under  stress.  This  river  mode 

an  example  of  a  model  studies  approach  to  gath 

ing  information  about  ecosystem  behavior  fr 

which    decision    guidelines    ultimately    can 

developed.    A    model    which    simulates    natu 

processes  and  responds  to  stress  can  be  very  h« 

ful.  By  measuring  the  magnitude  of  responses 

the  model  aquatic  system  to  organic  and  inorga 

stress,   predictive   mathematical  models   may 

developed  for  real  rivers.  Conversely,  conclusii 

and  hypotheses  developed  from  observations 

real  rivers  can  readily  be  tested  under  environm 

lal  conditions  in  the  model  system.  A  river 

vironment    was    simulated    through    the    use 

aquaria,  a  reservoir  having  a  capacity  of  66, 

cubic  feet,  and  a  hydraulic  flume.  The  resea 

flume  has  been  used  for  two  categories  of  stu 

(1)  the  study  of  transport  of  radionuclides  thro 

an    ecosystem,    and    (2)   study    of   conventic 

processes  in  effect  in  river  systems  which  c 

tribute  to  oxygen  balance,  including:  (a)  an 

vestigation  into  the  effect  of  hydrodynamic  coi 

tions  in  the  model  river  on  reoxygenation  thro 

surface  diffusion;  (b)  an  investigation  of  oxy 

draw-down  resulting  from  bottom  sediment;  ( 

study  of  the  role  of  phytoplankton  in  the  prw 

tion  and  consumption  of  oxygen  and  its  mfluc 

in  atmospheric  reaeration  determinations;  and 

a  combination  of  the  elements  of  a,b,  c,  above 

a  simulated  stream  ecosystem,  and  the  slressin 

that  ecosystem  with  an  organic  load  to  dctem 

whether  the  oxygen  profile  follows  the  predic 

formulation   presently    used   in    stream   anah 

(See  also  W72-06958)  (Strachan-Chicago) 

W72-06971 

SYSTEMS  ANALYSIS  IN  WATER  RESOUR 
PLANNING. 

Meta  Systems,  Inc.,  Cambridge,  Mass. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-06984 

CHARACTERISTICS  OF  WATER  RESOU1 
SYSTEMS  AND  IMPLICATIONS  FOR  SYST1 
ANALYSIS  PLANNING. 

Meta  Systems.  Inc..  Cambridge,  Mass. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-06986 
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INTEGRATED      DEVELOPMENT      OF      THE 
ORANGE-VAAL  AND  TUGELA  BASINS, 

Rand  Water  Board,  Johannesburg  (South  Africa). 
For  primary  bibliographic  entry  see  Field  06D. 
W72-07042 


THE    ARKANSAS    RIVER    BASIN    DEVELOP- 
MENT, 

Huddersfield  Polytechnic  (England). 

I  E.  Wrathall. 

Geography,     Vol.    56,     No.     253,    p.     333-335, 

November  1971.  1  fig. 

Descriptors:        "River       basin       development, 
'Oklahoma,  "Regional  analysis,  'Mining. 
Identifiers:  'Arkansas  River. 

rhe  Arkansas  River  is  the  third  longest  river  in  the 
U.S.  The  new  river  basin  development  nearing 
:ompletion  provides  for  flood  and  sedimentation 
:ontrol,  bank  stabilization,  hydroelectric  power 
iroduction,  pollution  abatement,  provision  for 
lomestic  and  industrial  use,  the  development  of 
ecreational  facilities  and  the  extension  of  the  in- 
and  waterway  system  of  the  U.S.  into  hitherto 
andlocked  Oklahoma.  Engineering  facets  and 
xeight  traffic  projections  are  described  in  detail. 
Wheat  growers  and  miners  will  be  beneficiaries  of 
he  project.  The  new  water-compelled  freight  rates 
vill  facilitate  the  exploitation  of  many  mineral 
leposits  which  were  formerly  uneconomic 
jecause  of  freight  rates.  The  full  effects  of  the 
jroject  will  change  the  face  of  the  whole  region, 
>oth  economically  and  environmentally.  (Casey- 
\rizona) 
W72-07060 


:OMPETITION  FOR  WETLANDS  IN  THE  MID- 
WEST. AN  ECONOMIC  ANALYSIS, 
Social  Security  Administration,  Baltimore,  Md. 
Dffice  of  Research  and  Statistics, 
-or  primary  bibliographic  entry  see  Field  04A. 
W72-07111 


)C.  Cost  Allocation,  Cost  Sharing, 
Pricing/Repayment 


V  NOTE  ON  CRITERION  FOR  SELECTION  OF 
RRIGATION  PROJECTS, 

;or  primary  bibliographic  entry  see  Field  03F. 
V72-06581 


JNIT  AND  TOTAL  COST  FUNCTIONS  FOR 
0ATER  TREATMENT  BASED  ON  KOENIG'S 
)ATA, 

llinois  Univ.,  Urbana.  Dept.  of  Business  Adminis- 

ration. 

i.  Hinomoto. 

Valer  Resources  Research,  Vol  7,  No  5,  p  1064- 

069,  October,  1971 .  1  fig,  3  tab,  4  ref. 

)escriptors:     'Water    treatment,    'Total    costs, 
Unit    costs,    'Regression    analysis,    Operating 
osts,  Fixed  costs,  Use  rates,  Data  collections, 
dentifiers:  'Water  treatment  plants. 

Vhen  an  optimum  capacity  for  a  new  water  treat- 
nent  plant  is  determined,  essential  information  in- 
ludes  fixed  and  variable  operating  costs  and  the 
imortization  of  initial  capital  investment  in  the 
ilant.  Consequently,  a  formula  is  developed  to 
stimate  the  total  cost  of  surface  water  treatment 
ncurred  by  the  plant  of  a  given  capacity  operated 
t  a  given  use  rate.  Assuming  that  the  possible 
ange  of  capacity  for  practical  purposes  is  limited 
o  the  region  reflecting  economies  of  scale,  a  con- 
ave  relationship  between  capacity  and  capital 
ost  or  daily  cost  of  any  factor  of  water  treatment 
t  capacity  is  generated.  That  is,  capital  cost  or 
laily  factor  cost  is  a  nonlinear  function  of  the 
lesign  capacity.  However,  the  relationship  is 
inear  in  logs,  so  the  parameters  of  the  cost  func- 
lon  are  estimable  by  simple  linear  regression.  Unit 
ost  functions  are  estimated  for  capital  invest- 
lent,  chemicals,  pumping  energy,  heating  energy, 


manpower,  maintenance  and  repair,  and  miscel- 
laneous costs.  With  the  exception  of  manpower, 
the  costs  of  each  factor  estimated  are  very  close  to 
those  reported  by  the  Koenig  study.  The  total  cost 
per  unit  of  water  production  and  the  total  daily 
cost  are  obtained  by  summing  the  individual  cost 
functions.  (Settle-Wisconsin). 
W72-06584 


COSTS  OF  TREATING  TEXTILE  WASTES  IN 
INDUSTRIAL  AND  MUNICIPAL  TREATMENT 
PLANTS:  SIX  CASE  STUDIES, 

Clemson  Univ.,  S.C.  Water  Resources  Research 

Inst. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-06601 


EFFLUENT  FEES  IN  WATER  QUALITY 
MANAGEMENT:  THE  VERMONT  WATER 
POLLUTION  CONTROL  ACT, 

For  primary  bibliographic  entry  see  Field  05G. 
W72-06873 


EFFLUENT  TAXES  AND  REGULATION. 

For  primary  bibliographic  entry  see  Field  05G. 
W72-06884 


PHYSICAL        AND        FINANCIAL       MASTER 
PLANNING, 

Black  and  Veatch,  Kansas  City,  Mo. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-06889 


TWO  METHODS  OF  STUDYING  THE  EFFECT 
OF  MUNICIPAL  SEWER  SURCHARGES  ON 
FOOD  PROCESSING  WASTES, 

North  Carolina   State   Univ.,   Raleigh.   Dept.   of 

Economics. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-06976 


REGIONALISM  -  SENSE  AND  SAVINGS, 

Central   Connecticut   State   Coll.,   New    Britain. 

Dept.  of  Economics;  and  State  Univ.,  of  New 

York,  Albany. 

J.  C.  Loughlin,  and  E.  F.  Renshaw. 

Water  and  Wastes  Engineering,  Vol.  9,  No.  1,  p 

36-38,  January,  1972.  1  tab,  15  ref. 

Descriptors:     'Water     resources     development, 
'Management,    'Regional    analysis,    'Financing, 
Taxes,  Economic  efficiency. 
Identifiers:  'User  charges. 

Analysis  of  changing  priorities  and  a  number  of 
findings  suggest  that  substantial  economies  might 
be  achieved  by  organizing  and  financing  water 
resource  development  on  a  regional  basis.  Much  of 
the  growth  in  federal  tax  revenues  will  be  needed 
to  support  other  worthwhile  purposes,  so  any  sub- 
stantial improvement  in  environmental  quality  will 
require  a  more  efficient  use  of  existing  resources 
and  an  alternative  source  of  funds  that  places 
greater  reliance  on  user  charges  and  long-term  bor- 
rowing to  finance  construction  outlays.  There  are 
several  advantages  associated  with  regional 
management  and  financing  of  water  development 
projects:  (1)  the  cost  of  obtaining  a  specified  level 
of  water  quality  could  be  reduced  by  about  one- 
half  under  a  regional  management  program;  (2)  re- 
gional agencies  would  be  in  a  better  position  to 
take  advantage  of  such  factors  as  low  flow  aug- 
mentation, mechanical  reaeration,  and  dredging  of 
estuaries  to  reduce  benthal  oxygen  demand;  (3)  re- 
gional management  of  water  supply  can  also  sig- 
nificantly reduce  the  total  cost  of  municipal  water. 
For  regional  agencies  to  have  the  optimum  or- 
ganizational structure,  they  need  the  power  to  levy 
user  charges  to  finance  operating  expenses  and  a 
portion  of  the  capital  cost  of  new  facilities.  (Settle- 
Wisconsin) 
W72-071I5 


SOCIAL  PURPOSE  TAXATION,  A  POLICY 
PROPOSAL. 

Detroit  City  Plan  Commission,  Mich. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-07119 

6D.  Water  Demand 


WATER  USE  IN  THE  GREAT  LAKES  BASIN, 

Department  of  Energy,  Mines  and  Resources, 
Burlington  (Ontario).  Canada  Centre  for  Inland 
Waters. 

Terence  R.  Lee. 

Map  available  for  $1.00  from  CCIW,  Surveys  and 
Mapping  Branch,  OTTAWA,  Ontario,  K1A  OE9. 
Canadian  Geographical  Journal,  vol  82,  no  1,  p 
200-205,  June  1971. 

Descriptors:  'Water  utilization,  'Recreation, 
'Domestic  water,  Water  quality,  'Industrial 
water,  Greak  Lakes,  'Water  demand,  Water  allo- 
cation (Policy),  Lakes. 

The  distribution  of  the  uses  of  Great  Lakes  water, 
as  detailed  on  a  map  appended  to  the  journal,  is  an 
important  consideration  in  their  management.  Mu- 
nicipal supply  and  recreation  use  of  the  Great 
Lakes  are  growing  rapidly  and  conflict  with  waste 
disposal,  commercial  navigation  and  commercial 
fishing.  Residential  use  of  water  takes  a  major 
share  of  that  withdrawn  by  municipal  water  utili- 
ties. Large  industries  usually  have  their  own  in- 
takes for  water,  used  primarily  for  cooling,  and 
return  it  to  the  lakes  10  deg  to  15  deg  warmer. 
Beneficial  uses  for  this  waste  heat  may  be  found. 
Man's  relationship  with  the  water  resource 
becomes  most  intensive  at  the  shoreline  where 
conflicts  between  recreation  and  industrialization 
will  increase.  The  root  of  the  water  management 
problem  is  people,  their  employment  and  their  dis- 
tribution. (Fosdick-CCIW) 
W72-06679 


ECONOMICS  OF  A  WATER-YIELD  FUNCTION 
FOR  SUGAR  CANE, 

Economic  Research  Service,  Honolulu,  Hawaii. 

Natural  Resource  Economic  Div. 

For  primary  bibliographic  entry  see  Field  03F. 

W72-06832 


WATER  REQUIREMENTS  OR  WATER  DE- 
MANDS, 

Johns  Hopkins  Univ.,   Baltimore,  Md.  Dept.  of 
Geography  and  Environmental  Engineering. 
S.  H.  Hanke,  and  J.  J.  Boland. 
Journal  of  the  American  Water  Works  Associa- 
tion, Vol.  63,  No.  11,  p  677-681,  November  1971.  3 
tab,  3  fig,  20  ref. 

Descriptors:  'Water  requirements,  'Water  de- 
mand, 'Water  supply,  'Pricing,  'Costs,  Domestic 
water,  Sprinkling,  Water  users,  Forecasting, 
Planning,  'Water  utilization,  Colorado,  'Water 
quality. 

Identifiers:  'Boulder  (Colo),  Functional  relation- 
ship. 

An  empirical  study  of  water  use  in  Boulder, 
Colorado  is  used  to  illustrate  the  effect  of  a  change 
in  water  price  on  the  quantity  demanded.  The  pur- 
poses are  (1)  to  demonstrate  that  a  negative  func- 
tional relationship  exists  between  the  quantity  of 
water  demanded  and  the  price  paid  for  each  unit; 
and  (2)  to  demonstrate  that  pricing  policy  is  a 
powerful  tool  that  can  be  used  by  water-utility 
managers  to  satisfy  a  variety  of  goals  of  the  utility. 
Analysis  of  both  domestic  and  sprinkling  water 
use  for  all  meter  routes  gave  the  same  results  of  a 
large,  consistent  drop  in  water  use  immediately 
following  the  adoption  of  a  metered  rate.  Personal 
interviews  with  individuals  residing  within  the 
study  area  during  the  price  changes  revealed  that  a 
high  percentage  consciously  altered  their  water- 
use  habits  in  response  to  the  price  increase.  This 
study  did  not  support  the  contention  that  demand 
will  return  to  former  levels  after  the  controversy 
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surrounding  meter  installations  subsides.  On  the 
contrary,  the  study  showed  that  an  increase  in 
relative  price  will  be  followed  by  a  drop  in  the 
quantity  demanded,  and  that  the  longer  the  price 
change  persists,  the  greater  will  be  the  change  in 
demand.  Results  were  consistent  with  those  re- 
ported for  aggregate  municipal  demands  under 
similar  conditions.  Other  sectors  of  demand  were 
observed  to  behave  in  a  similar  manner  with 
respect  to  price.  The  major  implication  of  these 
results  is  that  forecasting  techniques  must  take  ex- 
plicit account  of  the  effect  of  price  on  demand. 
W72-06952 


INTEGRATED  DEVELOPMENT  OF  THE 
ORANGE-VAAL  AND  TUGELA  BASINS, 

Rand  Water  Board,  Johannesburg  (South  Africa). 
D.  Stephenson. 

South  African  Journal  of  Science,  Vol  67,  No  9,  p 
457-463,  September  1971.  1  fig,  2  tab,  4  ref. 

Descriptors:  *River  basins,  *Water  allocation 
(Policy),  'Water  resources  development, 
•Planning,  *Cost-benefit  analysis,  Water  utiliza- 
tion, Water  users,  Water  distribution  (Applied), 
Mine  water,  Municipal  water.  Industrial  water,  Ir- 
rigation water,  Irrigation  practices,  Inter-basin 
transfers. 

Identifiers:  *South  Africa,  'Vaal  River,  "Orange 
River,  'Tugela  River. 

The  largest  economic  complex  of  South  Africa  lies 
in  the  Vaal  basin  and  is  strongly  dependent  on  the 
water  of  the  Vaal  River.  A  number  of  the  nation's 
major  rivers  arise  in  the  vicinity  of  this  major 
economic  region.  In  supply-demand  terms,  the 
Vaal  river  has  a  mean  flow  of  2  billion  gallons/day 
and  present  demand  is  less  than  50%  of  that.  The 
Orange  River  mean  flow  is  3.7  billion  gallons/day 
with  a  demand  less  than  10%,  while  the  Tugela 
river  by  contrast  to  the  other  2  rivers,  has  practi- 
cally no  demand  on  its  mean  2.6  billion  gallon/day 
flow.  Also,  the  Tugela  is  practically  undeveloped 
in  terms  of  storage  capacity.  Projections  are  made 
of  probable  irrigation,  industrial,  mining  and  mu- 
nicipal demands  through  the  year  2000.  They  in- 
dicate that  practically  all  the  available  water  of  the 
Vaal  and  Orange  Rivers  will  be  committed  and  that 
intensive  allocation  planning  is  imperative.  Under 
the  assumption  that  planning  for  optimum  utiliza- 
tion of  water  resources  requires  identification  of 
direct  and  indirect  benefits  and  consideration  of 
reliability  of  supply,  an  optimum  distribution 
scheme  was  put  together  and  diagrammed.  This 
scheme  involves  interbasin  transfers,  water  reuse 
and  less  irrigation  water  for  arid  regions  where 
water  use  efficiency  is  so  low.  The  distribution 
pattern  is  essentially  contripetal  as  opposed  to 
natural  flow  patterns  which  are  centrifugal,  or 
from  the  heart  outwards  toward  the  oceans. 
(Casey-Arizona) 
W72-07042 


WATER  RESOURCES  IN  THE  UKRAINIAN 
S.S.R.,  PRESENT  AND  FUTURE, 

Ukrainian  National  Committee  for  the  Interna- 
tional Hydrological  Decade,  Kiev  (USSR). 
S.  M.Perekhrest. 

Nature  and  Resources,  Vol  7,  No  3,  p  9-14,  1971.  1 
fig,  4  tab. 

Descriptors:  *Water  resources,  "Regional  analy- 
sis, 'Water  resources  development,  'Drainage 
systems,  Foreign  lands,  River  basins,  River  flow, 
Groundwater  basins,  Dams,  Geographical  regions, 
Drainage  programs,  Reclamation,  Water  balance. 
Water  pollution,  Reservoirs,  Irrigation  systems, 
Irrigation  canals. 
Identifiers:  'Ukraine,  S.S.R. 

Most  of  the  Ukrainian  S.S.R.  is  a  plain;  in  the 
north  it  is  wooded  and  very  marshy,  the  central 
part  is  mainly  forested  steppe  while  the  south  is 
steppe.  The  major  river  of  the  republic  is  the 
Dnieper,  which  is  the  third  longest  river  of  Eu- 
rope. Water  resources  are  very  unevenly  dis- 
tributed in  both  time  and  space.  The  regions  with 


the  least  volume  of  natural  waters  are  the  regions 
of  highest  agricultural  production  and  hence  the 
regions  of  greatest  water  consumption.  Also,  when 
demand  is  highest  during  the  crop-growing  season, 
river  flow  is  at  its  lowest.  As  a  means  of  partial 
control  of  spring  floods  and  of  using  the  surplus  in 
the  dry  summer  months,  over  22,000  ponds  and 
250  reservoirs  have  been  built  by  the  Soviet  regime 
including  5  large  reservoirs  on  the  Dnieper.  Com- 
plex canal  systems  have  been  built,  both  to  drain 
large  areas  of  swamp  and  marshland  and  to  deliver 
irrigation  water  to  dry  crop  regions.  There  are  2 
main  categories  of  ground  water:  upper  aquifers 
fed  mainly  by  rainfall  in  the  catchment  area  and 
deep  (100-300m)  aquifers  fed  from  outside  the 
catchment  area.  There  are  about  90,000  wells  and 
45,000  boreholes  in  the  Ukraine.  These  great  water 
resources  have  been  improved  by  drainage  from 
wet  areas  and  exploited  for  hydroelectric  power, 
irrigation  and  industry.  Many  of  the  projects  are 
described.  (Casey-Arizona) 
W72-07056 


COMPETITION  FOR  WETLANDS  IN  THE  MID- 
WEST. AN  ECONOMIC  ANALYSIS, 
Social   Security    Administration,    Baltimore,   Md. 
Office  of  Research  and  Statistics. 
For  primary  bibliographic  entry  see  Field  04A. 
W72-071U 
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A  CASE  STUDY  IN  THE  FORMULATION  OF  A 
WATER  RESOURCES  MANAGEMENT  PLAN, 

Mississippi  State  Univ.,  State  College.  Water 
Resources  Research  Inst. 
Milburn  Gardner,  III,  and  Guy  T.  Peden,  Jr. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-208  033,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Mississippi  Water  Resources 
Research  Institute  Completion  Report,  1972,  210 
p,  17  tab,  36  ref,  5  append.  OWRR  B-006-MISS 
(1). 

Descriptors:  'Water  management  (Applied), 
'Planning,  'Project  planning,  'Administration, 
'Mississippi,  'Personnel,  'Water  districts,  'In- 
land waterways,  Information  exchange. 
Identifiers:  'Pat  Harrison  Waterway  District 
(Miss),  'Subsystem,  'Administrative  subsystems, 
Information  subsystems. 

A  plan  for  administering  water  resource  projects 
which  can  be  implemented  by  the  Pat  Harrison 
Waterway  District  is  delineated.  The  proposed  ad- 
ministrative management  plan  is  presented  in 
terms  of  activities  concerning  subsystems  within 
the  organization.  The  Authority  Administrative, 
Operational  and  Functional  Administrative  and 
Project  Administrative  Subsystems  are  utilized  in 
designing  the  plan.  The  Authority  Administrative 
Subsystem  is  comprised  solely  of  the  Board  of 
Directors  which  holds  the  ultimate  responsibility 
for  accomplishment  of  the  objectives  of  the  Dis- 
trict. The  Operational  and  Functional  Subsystems 
describe  the  overlapping  of  specific  personnel. 
The  Project  Administrative  Subsystem  describes 
those  personnel  within  Engineering  and  Opera- 
tions whose  major  assignments  may  be  charac- 
terized as  the  management  of  specific  physical 
facilities.  Finally,  an  information  flow  chart  shows 
the  information  flows  between  the  subsystems 
above. 
W72-06607 


INTERSTATE  GROUND-WATER  AQUIFERS 
OF  THE  STATE  OF  WASHINGTON  (PHYSICAL 
AND    LEGAL    PROBLEMS--A    PRELIMINARY 

ASSESSMENT), 

Washington  State  Water  Research  Center,  Pull- 
man. 

For  primary  bibliographic  entry  see  Field  04B. 
W 72-06608 


COMPILATION  AND  SUMMARIZATION  OF 
THE  MASSACHUSETTS  GENERAL  LAWS, 
SPECIAL  LAWS,  PERTINENT  COURT  DECI- 
SIONS, ETC.  RELATING  TO  WATER  AND 
WATER  RIGHTS. 

Massachusetts  Water  Resources  Commission, 
Boston.  Div.  of  Water  Resources. 

1970. 296  P. 

Descriptors:  'Water  rights,  'Legal  aspects, 
'Water  law,  'Interstate  compacts,  'Mas- 
sachusetts, Governments,  Administrative  agen- 
cies, Water  management  (Administrative), 
Legislation,  Public  rights,  Federal  government, 
Judicial  decisions,  Public  health,  Water  policy, 
Watercourses  (Legal). 
Identifiers:  Special  acts. 

The  early  development  of  the  common  law  ol 
water  rights  is  outlined,  with  respect  to  the  sea, 
navigable  waters,  submerged  land,  ponds,  and 
other  aspects  of  water  rights.  Case  law  and  early 
British  statutory  materials  are  included.  The  laws 
of  Massachusetts,  including  pollution  statutes,  arc 
set  forth.  Constitutional  provisions  of  the  United 
States  and  Massachusetts  relating  to  water  rights 
are  discussed.  The  present  statutory  scheme  relat- 
ing to  water  law  is  detailed.  This  includes  govern- 
mental organization,  administrative  responsibility, 
public  health,  recreation,  fish  and  wildlife,  struc- 
tures, and  actions  and  crimes.  Seven  interstate 
compacts  involving  Massachusetts  are  listed,  a< 
are  flood  control  and  watershed  projects.  A 
chronological  list  of  special  acts  relating  tc 
specific  areas  in  Massachusetts  is  provided.  The 
regulations  of  various  Massachusetts  agencies  are 
detailed.  A  list  of  all  great  ponds  and  rights-of-way 
to  such  ponds  is  set  forth.  A  selected  bibliography, 
a  table  of  cases  and  an  index  are  included.  (Grant- 
Florida) 
W72-06632 


WATER    POLLUTION    CONTROL     LEGISLA 
TION,  AGRICULTURAL  RUNOFF,  PART  6. 

Congress,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-06633 


WATER    POLLUTION    CONTROL     LEGISLA 
TION,  OCEAN  DUMPING,  PART  5. 

Congress,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-06634 


OIL  RECYCLING, 

Congress,      Washington,      D.C;      and      House, 

Washington,  D.C. 

C.  A.Vanik. 

Congressional  Record,  Vol.  117,  No.  186,  Part  II, 

E  1 2927-1 2929  (daily  ed.)  December  2, 1 971 .  2  tab. 

Descriptors:  'Oil  wastes,  'Water  pollution 
sources,  'Path  of  pollutants.  Oil,  Chemical 
wastes.  Groundwater,  Sewage  effluents.  Sewage 
treatment,  Sewage  bacteria.  Pollutant  identifica- 
tion, Environmental  sanitation.  Air  pollution, 
Taxes,  Oil  industry.  Industrial  wastes.  Marine 
plants,  Marine  animals,  Legislation.  Federal 
government. 
Identifiers:  'Oil  recycling. 

Disposal  of  waste  oil  presents  a  crucial  source  ol 
water  pollution.  Waste  oil  can  contaminate  watei 
by  penetrating  the  ground  on  which  it  is  disposed 
and  reaching  groundwater  below.  Oil  can  also 
enter  streams  as  effluents  from  sewage  plants. 
Once  in  streams,  it  destroys  bottom  dwelling 
plants  and  lower  marine  life.  An  industrial  society 
disposes  of  staggering  amounts  of  waste  oil  The 
most  practical  solution  to  oil  waste  management 
lies  in  providing  incentives  for  oil  waste  reuse  Ap- 
parent successes  have  been  encountered  in 
recycling  or  re-refining  waste  oil  into  usable  oil.  To 
encourage  recycling  of  waste  oil.  Representative 
Vanik  has  introduced  legislation  providing  for  tax 
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ncentives    for    those    who    re-refine    waste    oil. 
.abeling  standards  for  re-usable  oil,  as  set  by  the 
Jederal  Trade   Commission,   would  be  relaxed. 
Brackins-Florida) 
V72-06635 


HE  WATER   RIGHTS  AND  WATER  POLLU- 
ION  LAW  OF  MISSISSIPPI. 

lississippi  Agricultural  and  Forestry  Experimen- 

ition  Station,  State  College. 

or  primary  bibliographic  entry  see  Field  05G 

^72-06636 


ISTORICAL,  LEGAL  AND  INSTITUTIONAL 
NVIRONMENT  OF  WATER  AND  RELATED 
AND  RESOURCES  IN  RHODE  ISLAND,  SEC- 
ION  A-STATE  LAWS. 

hode  Island  Water  Resources  Board, 
■ovidence. 

omprehensive  Water  and  Related  Land 
esources  Planning,  Task  No.  15.  84  p,  46  ref,  7 
ipend. 

escriptors:  *Rhode  Island,  *Water  resources 
ivelopment,  *Riparian  rights,  *Water  policy, 
-egislation,  Planning,  Water  law,  Water  rights, 
:gal  aspects,  Judicial  decisions,  Surface  waters, 
and  development,  Groundwater,  Regulation, 
ell  regulation,  Permits,  Water  quality,  Water 
pply,  Impoundments,  Channels,  Eminent 
imain,  State  governments. 

lode  Island's  laws  concerning  water  and  related 
id  resources  are  summarized  as  a  basis  for 
inning  future  needs.  The  historical  importance 

water  in  Rhode  Island  is  discussed,  including 
itutes  from  colonial  times.  The  development  of 
iter  supply  systems,  from  individual  wells  to 
Jdern  municipal  systems,  is  traced.  The  impact 

water  and  related  land  resources  is  discussed 
>ng  with  a  general  discussion  of  statutory  water 
v  and  the  riparian  rights  doctrine.  Case  law  and 
itutes  bearing  on  surface  water  rights  are 
icussed  in  depth.  Rhode  Island  follows  the  civil 
v  rule  regarding  surface  water.  Rights  respecting 
:ess  to  lakes  and  streams,  control  of  diffused 
rface  water,  and  the  use  of  groundwater  are 
icussed.  Legislation  granting  water  regulatory 
thority  is  summarized,  and  includes  drilling  and 
sndoning  wells,  impoundments,  channel  en- 
>achments,  developments  in  flood  plains, 
charge  of  wastes,  and  construction  of  public 
ter  supplies.  Water  quality  authority  and  the 
ht  of  the  state  to  acquire  land  for  water  supply 
rposes  are  considered.  Appendixes  include 
ter  related  statutes  and  constitutional  provi- 
ns,  indexes  to  water  related  statutes,  and  in- 
state water  classification  and  quality  standards 
■ant-Florida) 
'2-06637 


OSPHATES  IN  DETERGENTS:  THE 
ICAGO-TYPE  ORDINANCE  AND  OTHER 
MEDIES, 

r  primary  bibliographic  entry  see  Field  05G. 
2-06638 


GULATION  AND  OWNERSHIP  OF  THE 
'RSH  LANDS:  THE  GEORGIA 

RSHLANDS  ACT. 

Jrgia  Law  Review,  Vol.  5,  No.  3,  Spring  1971  p 
•583,  108  ref. 

icriptors:  *Georgia,  *Tidal  marshes,  *Estuarine 
ironment,  Estuaries,  Legislation,  Intertidal 
as,  Tides,  Marsh  management,  Habitat  im- 
vement,  Tidal  waters,  High  water  mark,  Boun- 
ies  (Property),  Water  level  fluctuations,  Regu- 
>n.  State  governments,  Land  use,  Eminent 
lain,  Land  resources,  Zoning,  Legal  aspects, 
icial  decisions. 

Georgia  Marshlands  Act,  which  attempts  to 
lect  the  estuarinc  areas  of  Georgia's  coastline, 


is  analyzed,  with  particular  emphasis  on  its  con- 
stitutionality. The  Act  prohibits  dredging  or  filling 
of  state  marshlands  within  the  estuarine  area 
without  first  obtaining  a  permit  from  the  Coastal 
Marshlands  Protection  Agency.  Although  the  Act 
purports  to  be  a  land-use  regulation,  it  may  be 
susceptible  to  constitutional  attack  as  a  taking 
without  compensation.  The  central  issue  is  the 
state  of  the  title  to  marshlands.  An  old  statute  at- 
tempted to  alter  common  law  state  ownership  of 
tidewater  lands  by  conveying  such  lands  to  private 
owners.  That  act,  if  effective,  could  grant  only  the 
land  below  the  high  water  mark.  Regardless  of 
whether  the  act  was  a  valid  grant  of  title,  no 
private  exploitation  can  be  made  of  this  land 
without  consideration  of  certain  public  rights. 
There  are,  however,  no  reserved  public  rights  to 
lands  above  the  high  water  mark.  Boundaries  of 
marshlands  are  determined  by  tide  phenomena 
such  as  spring  tides.  Statutory  changes  are  sug- 
gested to  alleviate  possible  constitutional  attacks. 
(Smiljanich-Florida) 
W72-06639 


THEORIES  OF  WATER  POLLUTION  LITIGA- 
TION, 

Missouri  Univ.,  Columbia.  Coll.  of  Law. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-06640 


REFUSE  ACT  SUIT  BROUGHT  AGAINST 
PAPER  COMPANY. 

Clean  Air  and  Water  News,  Vol.  4,  No.  2,  January 
13,1972.  p  19-20,  2  p. 

Descriptors:  "United  States,  *Pulp  wastes,  ♦Treat- 
ment facilities,  *Pollution  abatement,  Water  pollu- 
tion, Water  pollution  sources,  Federal  govern- 
ment, Political  aspects,  Water  quality  control, 
Water  quality,  Effluents,  Pollutants,  Administra- 
tive agencies,  Legal  aspects,  Water  law,  Interna- 
tional Joint  Commission,  Pulp  and  paper  industry, 
*Maine. 

Identifiers:  'Refuse  Act,  *St.  Croix  River,  Injunc- 
tions (Prohibitory),  Canada. 

The  Justice  Department  filed  suit  seeking  to  enjoin 
the  defendant  pulp  and  paper  mill  from  violating 
the  Refuse  Act  by  dumping  solid  wastes,  color- 
producing  agents,  foaming  agents,  and  oxygen-de- 
manding matter  into  the  St.  Croix  River.  The  de- 
fendant claimed  it  was  the  victim  of  a  political 
hoax  and  that  the  allegations  were  based  upon  an 
outdated  water  quality  test  of  the  River  by  the  In- 
ternational Joint  Commission.  The  case  was 
referred  to  the  Justice  Department  by  the  Environ- 
mental Protection  Agency.  The  mill  claimed  it  had 
a  pollution  treatment  facility  which  would  have 
been  in  operation  but  for  the  delay  created  by  the 
government.  The  facility  will  be  the  largest  indus- 
trial pollution  control  project  in  Maine's  history, 
and  it  will  contain  the  world's  first  successful  pulp 
mill  effluent  color  removal  system.  The  St.  Croix, 
clogged  with  century-old  logging  and  sawmill 
debris  from  U.S.  and  Canadian  mills,  forms  the  in- 
ternational boundary  between  Maine  and  New 
Brunswick,  Canada.  (Brackins-Florida) 
W72-06641 


NATIONAL  ENVIRONMENTAL  CENTER  ACT 
OF  1971, 

Congress,      Washington,      DC;      and      Senate, 

Washington,  D.C. 

H.F.  Byrd.Jr. 

Congressional  Record,  Vol.  117,  No.  190,  S  20727- 

20738  (daily  ed.)  December  7,  1971. 

Descriptors:  *Research  facilities,  *Inter-agency 
cooperation,  'Environmental  effects,  'Water 
resources  development,  Legislation,  Federal 
government,  State  governments,  Government 
finance,  Water  policy,  Federal  budgets,  Adminis- 
trative agencies,  United  States,  Federal  project 
policy,  Future  planning  (Projected),  Research  and 
development,  Cost-benefit  analysis,  Decision 
making,  Planning. 


During  the  last  session,  the  Senate  passed  the  Na- 
tional Environmental  Center  Act  of  1971.  The  Act 
would  create  a  National  Environmental  Center, 
National  Environmental  Laboratories,  and  State 
Environmental  Centers.  The  National  Environ- 
mental Center  would  make  available  to  pol- 
icymakers the  likely  results  of  alternative  courses 
of  action,  but  would  not  advocate  a  particular 
course  of  action,  nor  would  it  be  a  proponent  or 
opponent.  Through  its  National  Environmental 
Laboratories,  the  Center  would  conduct  research 
and  analyze  environmental  problems,  including 
resource  utilization.  The  Center  would  work  close- 
ly with  private  environmental  organizations  and 
other  governmental  agencies  to  coordinate  and 
avoid  duplication  of  effort.  The  Center  would 
receive  both  federal  funds  and  private  grants.  The 
Center,  unlike  any  existing  organization,  would 
have  the  mandate  and  the  resources  to  conduct 
systematic  interdisciplinary  research  on  matters 
relating  to  global  environment.  State  Environmen- 
tal Centers  would  function  on  a  similar  capacity  on 
the  local  level.  The  text  of  the  Act  and  amend- 
ments thereto  are  set  forth.  (Brackins-Florida) 
W72-06652 


CORPS  OF  ENGINEERS  CAUGHT  UP  IN  BAT- 
TLE OF  THE  BUILDERS  AGAINST  THE 
PRESERVERS, 

J.  N.  Wilford. 

The  New  York  Times,  February  20,  1972,  at  l.col. 

1.2p,  1  map,  1  photo. 

Descriptors:  'Water  resources  development, 
'Federal  project  policy,  'Economic  justification, 
'Political  aspects,  'Rivers  and  Harbors  Act,  'En- 
vironmental effects,  'Administrative  agencies, 
Community  development,  Cost-benefit  analysis. 
Project  planning,  Inland  waterways,  Water 
resources,  Decision  making.  Monetary  benefits, 
Political  constraints,  Government  finance,  Con- 
struction costs,  Cost-benefit  ratio,  Economic 
feasibility,  Judicial  decisions,  Public  benefits,  Ad- 
ministrative decisions,  River  systems. 
Identifiers:  'Corps  of  Engineers,  Tennessee-Tom- 
bigbee  Waterway,  National  Environmental  Pro- 
tection Act,  Refuse  Act. 

The  struggle  between  environmentalists  and  the 
Corps  of  Engineers  mirrors  the  conflict  between 
those  who  want  to  develop  and  utilize  our  natural 
resources  promptly  and  those  counseling  prudence 
in  order  to  avoid  senseless  destruction.  The  article 
includes  a  succinct  history  of  the  Corps  of  En- 
gineers, its  position  of  power,  and  its  present 
methods  of  operation.  By  way  of  reference  to 
several  recent  projects,  including  the  Tennessee- 
Tombigbee  Waterway  and  the  Florida  Barge 
Canal,  the  influences  and  considerations  which 
guide  the  Corps  are  revealed.  The  political  ramifi- 
cation of  a  project,  the  Corps'  relationship  to  Con- 
gress, economic  development  of  a  locale,  and  pro- 
ject financing  and  cost-benefit  analysis  are  con- 
sidered. Despite  their  complaints,  environmen- 
talists are  beginning  to  see  signs  of  change  in  the 
Corps,  such  as:  (1)  rejection  and  revision  of  pro- 
jects for  environmental  reasons,  (2)  more  con- 
sultation with  environmentalists,  (3)  a  more  criti- 
cal Congressional  attitude,  and  (4)  new  authority 
to  police  water  pollution.  (Brackins-Florida) 
W72-06653 


STATEMENTS  ON  INTRODUCED  BILLS  AND 
JOINT  RESOLUTIONS-RIVER  BASIN  WASTE 
TREATMENT  AUTHORITY  ACT  OF  1971, 

Congress,      Washington,      D.C;      and      Senate 

Washington,  D.C. 

H.  Humphrey. 

Congressional  Record,  Vol.  118,  No.  7,  S  481-483 

(daily  ed.)  January  26,  1972. 

Descriptors:  'Water  pollution  control,  'Treatment 
facilities,  'River  basins,  'River  basin  commis- 
sions, Political  aspects,  Interstate,  Legislation, 
Federal  government,  State  governments,  Jurisdic- 
tion, Local  governments,  Legal  aspects,  Project 
planning.  River  basin  development,  Waste  treat- 
ment, Sewage  disposal,  Sewage  treatment,  Water 
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quality  control,  Financing,  Government  finance, 
Pollution  abatement,  Non-structural  alternatives. 
Identifiers:  *  Water  Pollution  Control  Act. 

Senator  Humphrey  introduced  the  River  Basin 
Waste  Treatment  Authority  Act  of  1971.  The  Act 
mandates  the  creation  of  water  basin  regionwide 
sewage  authorities  accountable  for  treating  all 
water  pollution,  from  whatever  source,  within  the 
boundaries  of  a  river  basin.  Authorities  will  own 
and  manage  existing  plants,  as  well  as  planning 
and  building  new  facilities.  This  new  approach  is 
necessary  to  attain  a  total  system  capable  of  cop- 
ing with  problems  inherent  in  the  fragmented  ef- 
forts of  state  and  local  governments.  The  new 
agencies  will  be  charged  not  only  with  planning  for 
interstate,  interlocal,  and  interregional  coopera- 
tion, but  also  for  building,  operating,  and  main- 
taining adequate  treatment  facilities.  The  Act  pro- 
vides for  the  establishment  of  each  river  basin 
authority  and  sets  forth  their  powers.  Such 
authorities  will  be  partially  financed  by  the  federal 
government,  but  will  be  controlled  by  a  board 
composed  of  state  and  local  authorities  and  an  En- 
vironmental Protection  Agency  representative. 
After  June  1973,  all  federal  financing  under  the 
Federal  Water  Pollution  Control  Act  would  cease 
with  respect  to  provisions  covered  by  the  Act.  The 
text  of  the  Act  is  set  forth.  (Horwitz-Florida) 
W72-06654 


LEGISLATIVE  RESPONSE  TO  'SOFT  SOAP' 
ON  DETERGENTS, 

Congress,      Washington,     D.C.;     and      Senate, 

Washington,  D.C. 

T.  J.  Mclntyre. 

Congressional  Record,  Vol.  117,  No.  170,  S  18015- 

18023  (daily  ed.)  November  10,  1971. 

Descriptors:  'Detergents,  'Phosphates,  'Water 
pollution  sources,  'Pollution  abatement,  Eutrophi- 
cation,  Legislation,  Public  health,  Water  quality 
control,  Algal  control,  Federal  government, 
Nutrients,  Sewage  treatment,  Water  pollution, 
Water  pollution  effects.  Research  and  develop- 
ment, Waste  water  treatment,  Biodegradation, 
Local  governments,  Municipal  wastes,  Adminis- 
trative agencies,  Great  Lakes. 

Phosphate  detergents  are  a  major  cause  of  the 
death  of  many  lakes  and  rivers.  Although  the  ef- 
fects of  phosphate  detergents  are  well  known,  the 
federal  government  has  been  recalcitrant  in  taking 
action  to  control  their  use.  The  most  ostensible 
reason  is  the  lack  of  a  safe  and  effective  sub- 
stitute. Another  reason  is  the  normal  delay  when 
there  are  powerful  interests  or  opposition  to  such 
action.  A  proposal  before  the  Senate  Commerce 
Committee's  Environmental  Subcommittee  would 
accomplish  the  following:  (1)  limit  the  phosphate 
content  in  detergents  for  the  present,  with  a  clear 
mandate  for  their  eventual  total  removal;  (2) 
establish  test  protocols,  standards,  and  regulations 
for  all  detergent  ingredients;  and  (3)  establish  a 
federal  program  for  the  development  of  safe  sub- 
stitutes which  will  not  harm  the  environment. 
Some,  including  the  detergent  industry,  claim 
elimination  of  phosphates  at  the  sewage  treatment 
stage  is  the  most  effective  method  of  dealing  with 
the  problem.  Stricter  labeling  requirements,  dis- 
closing the  amount  of  phosphate  in  a  detergent, 
are  also  offered  as  an  immediate  step  which  could 
be  taken  to  partially  alleviate  the  problem. 
(Brackins-Florida) 
W72-06655 


WATER  BANK  ACT  (A  BILL  TO  PROVIDE 
FOR  CONSERVING  SURFACE  WATERS,  TO 
CONTRIBUTE  TO  IMPROVED  WATER  QUALI- 
TY AND  REDUCE  STREAM  SEDIMENTATION, 
AND  FOR  OTHER  PURPOSES). 
House  Bill  No.  11717,  91st  Cong,  1st  Sess.  (1969). 
6  p. 

Descriptors:  'Wetlands,  'Contracts,  'Waterfowl, 
'Wildlife  conservation,  'Agriculture,  Farms, 
Federal  government,  United  States,  Conservation, 


Compensation,  Regulation,  Administrative  agen- 
cies, State  governments.  Land  management,  Land 
tenure,  Freshwater  marshes,  Coastal  marshes, 
Landfills,  Land  development,  Land  clearing. 

To  prevent  the  loss  of  wetlands,  the  Secretary  of 
Agriculture  would  be  authorized  by  this  bill  to  for- 
mulate and  administer  a  continuous  program  of 
agreements  with  producers  in  the  migratory  water- 
fowl nesting  and  breeding  areas  for  the  conserva- 
tion of  water  in  farm  or  ranch  wetlands  and  artifi- 
cial ponds.  Such  agreements  would  continue  for  a 
ten-year  period.  A  producer  would  place  lands  in 
the  program  with  the  right  to  use  them  for  agricul- 
tural purposes  or,  under  a  nonuse  option,  foregoes 
their  use  for  agricultural  purposes.  The  agreement 
would  prohibit  burning,  draining,  or  filling  wet- 
lands. Wetlands  covered  by  federal  or  state  ease- 
ment permitting  agricultural  use  may  be  placed 
under  the  nonuse  option.  The  Secretary  would 
make  annual  payments  and  part  of  the  average 
cost  of  establishing  and  maintaining  authorized 
practices  and  uses.  Agreements  may  be  renewed 
or  extended  for  an  additional  period  of  10  years. 
The  Secretary  shall  utilize  state  and  federal  agen- 
cies and  appoint  an  advisory  board.  Regulations 
shall  be  promulgated  when  necessary.  (Rees- 
Florida) 
W72-06656 


INDUSTRIAL  POLLUTION  ABATEMENT  AND 
PREVENTION  ACT  OF  1967  (A  BILL  TO  PRO- 
VIDE A  PROGRAM  OF  ECONOMIC  INCEN- 
TIVES TO  ASSIST  AND  ENCOURAGE  INDUS- 
TRY TO  ASSUME  ITS  RESPONSIBILITY  FOR 
ABATING  AND  PREVENTING  THE  POLLU- 
TION OF  WATER  BY  WASTES  FROM  INDUS- 
TRIAL SOURCES). 
Senate  Bill  No.  848,  90th  Cong,  1st  Sess.  (1967).  11 

P- 

Descriptors:  'Pollution  abatement,  'Water  pollu- 
tion control,  'Industrial  wastes,  'Federal  govern- 
ment, 'Grants,  Water  pollution  sources,  Industrial 
water,  Sewage,  Sewage  treatment,  Administrative 
agencies,  Legal  aspects,  Social  aspects,  Research 
and  development,  Sanitary  engineering,  Waste 
treatment,  Treatment  facilities,  Municipal  wastes. 
Cities,  Local  governments. 
Identifiers:  'Water  Pollution  Control  Act. 

Water  pollution  is  seriously  damaging  the  quality 
of  human  life.  Industry  is  the  most  significant 
source  of  such  pollution  and  industrial  treatment 
processes  are  largely  inadequate.  Waste 
discharges  must  be  reduced,  and  the  cost  must  be 
shared  by  business,  government,  and  the  public. 
The  Act  would  amend  the  Water  Pollution  Control 
Act  to  establish  a  program  to  abate  and  prevent  in- 
dustrial pollution  by  providing  economic  incen- 
tives to  business,  encouraging  joint  municipal 
waste  treatment  facilities,  strengthening  the  en- 
forcement process,  and  fostering  research  and 
development  on  advanced  waste  treatment 
methods.  The  Secretary  of  the  Interior  would  be 
authorized  to  make  loans  to  persons  for  the  con- 
struction or  installation  of  pollution  control  facili- 
ties and  the  modification  of  facilities  in  order  to 
substantially  reduce  water  pollution.  The  Secreta- 
ry would  monitor  research  in  the  field  of  waste 
control,  make  annual  reports,  and  make  grants  to 
local  governments  to  assist  in  projects  which  will 
demonstrate  new  features  of  water  treatment. 
Grants  for  industrial  waste  treatment  projects 
would  be  increased.  Certain  polluters  would  be 
required  to  file  reports  describing  the  character  of 
pollutants  discharged  and  methods  used  to  prevent 
or  reduce  pollution.  (Grant-Florida) 
W72-06657 


PRICE  INTRODUCES  WATER  QUALITY  BILL, 

Congress,      Washington,      D.C;     and      House, 

Washington,  D.C. 

R.  Price. 

Congressional  Record,  Vol.  117,  No.  172,  E  12131 

(daily  ed.)  November  12, 1971. 


Descriptors:  'Water  pollution  control,  'Federal 
government,  'Pollution  abatement,  'Grants, 
Political  aspects,  Legislation,  Government 
finance.  State  governments,  Jurisdiction,  Par- 
ticipating funds.  Treatment  facilities,  Legal 
aspects.  Administration,  Administrative  agencies, 
Water  policy. 
Identifiers:  'Water  Pollution  Control  Act. 

Representative  Price  introduced  a  series  of 
amendments  to  the  Federal  Water  Pollution  Con- 
trol Act  designed  to  correct  what  Representative 
Price  and  the  Administration  consider  substantial 
defects  in  the  Senate-passed  measure.  The  first 
point  of  controversy  is  the  amount  of  federal  ex- 
penditures. The  Senate  proposal  diverted  exces- 
sive funds  to  water  pollution  control.  While  ap- 
propriating less  funds,  Price's  proposals  are  aimed 
at  eliminating  water  pollution  by  1985.  The  role  of 
states  in  combating  pollution  is  given  greatei 
weight  by  Price.  The  primary  duty  of  fighting  pol- 
lution would  rest  with  the  states.  The  Senate's 
reliance  on  the  Environmental  Protection  Agency 
is  deemed  an  improper  balance  between  the 
federal  and  state  governments.  The  70%  federal 
share  of  financing  water  pollution  control  and 
waste  treatment  facilities,  contained  in  the  Senate 
bill,  is  rejected  by  Price  who  would  retain  the 
present  55%  figure.  Generally,  changes  made  in 
the  Senate  bill  are  technical  and  designed  to  make 
the  war  on  water  pollution  more  efficient.  (Hor- 
witz-Florida) 
W72-06658 


HOLZ  V.  LYLES  (RIGHT  OF  ACCESS  OVER 
ACCRETED  LAND). 

251  So.2d  583-591  (Ala.  1971 ).  4  map. 

Descriptors:  'Alabama,  'Easements,  'Land 
tenure,  'Accretion  (Legal  aspects),  'Access 
routes,  Legal  aspects,  Judicial  decisions.  Roads. 
State  governments.  Jurisdiction,  Public  rights, 
Boundaries  (Property),  Recreation,  Boundary 
disputes,  Streams,  Highways. 

Plaintiff  owner  of  land  adjoining  the  southern  edge 
of  a  public  road  sought  to  restrain  defendant  oc- 
cupiers of  land  adjoining  the  northern  edge  of  the 
road  from  obstructing  his  access  to  a  creek.  Tht 
land  occupied  by  defendants  had  gradually  built  up 
along  the  northern  edge  of  the  road  by  accretion. 
Defendants  constructed  facilities  on  the  land 
between  the  road  and  the  creek,  thus  interfering 
with  plaintiff's  access  to  the  creek.  Defendants 
claimed  no  private  action  could  lie  for  obstructing 
the  road  because  it  was  not  a  public  highway.  Tht 
Supreme  Court  of  Alabama  held  that  land  whicb 
was  an  accretion  along  the  edge  of  a  public  road 
becomes  a  part  of  the  road  subject  to  the  same 
uses.  Plaintiff  was,  therefore,  held  entitled  to  an 
injunction  restraining  defendants  from  interfering 
with  his  right  of  access  to  the  accreted  land  for  the 
purpose  of  reaching  a  creek.  (Horwitz-Florida) 
W72-06659 


HIGDAY  V.  NICKOLAUS  (CITY'S  RIGHT  TO 
WITHDRAW  PERCOLATING  GROUND- 
WATER). 

469  S.W.2d  859-872  (K.C.  Ct.  App.  Mo  1971).  1 
map. 

Descriptors:  'Missouri,  'Municipal  water.  "Per- 
colating water,  'Water  demand.  Legal  aspects. 
Local  governments.  Judicial  decisions.  Water 
supply,  Public  rights.  Riparian  rights.  Eminent 
domain.  Subsurface  waters,  Wells.  Well  regula- 
tion. Civil  law.  Groundwater  movement.  Ground- 
water, Aquifers,  Remedies,  Damages. 

Plaintiff  landowners  sought  a  declaratory 
judgment  that  defendant  city,  as  an  adjoining  lan- 
downer, could  not  extract  percolating  waters  from 
under  plaintiffs'  land  for  sale  away  from  the 
premises.  Plaintiffs  owned  6000  acres  of  farm  land 
overlying  an  alluvial  water  basin.  Defendant 
acquired  a  few  acres  of  land  and  drilled  wells  from 
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which  water  was  to  be  withdrawn  and  sold  to  the 
city's  inhabitants.  After  tracing  the  development 
of  modern  law  relating  to  groundwater,  the  Kansas 
City  Court  of  Appeals  held  that  under  the  rule  of 
reasonable  use  the  measure  of  an  overlying  lan- 
downer's right  to  use  percolating  groundwater  is 
whether  it  is  for  purposes  incident  to  beneficial  en- 
joyment of  the  land  from  which  it  is  taken.  Plain- 
tiffs' pleadings  were  held  sufficient  to  invoke  the 
trial  court's  jurisdiction  to  consider  their  request 
for  relief.  Therefore,  the  lower  court's  dismissal  of 
plaintiff's  petition  was  reversed.  The  court  noted, 
however,  that  the  lower  court  might  condition  in- 
junctive relief  upon  the  defendant's  exercise  of 
eminent  domain  to  acquire  the  water  rights  it  was 
violating.  (Horwitz-Florida) 
W72-06660 


AN  ACT  TO  AUTHORIZE  CITIES,  TOWNS, 
COUNTIES,  AND  THE  ARKANSAS  SOIL  AND 
WATER  CONSERVATION  COMMISSION, 
WHERE  NECESSARY,  TO  ENACT  AND  EN- 
FORCE LAND  USE  MEASURES  WHICH  WILL 
PREVENT  AND  ALLEVIATE  FLOOD 
HAZARDS  AND  L  OSSES  IN  FLOOD-PRONE 
AREAS  OF  THE  STATE  AND  FOR  OTHER 
PURPOSES 
Act  629(1969),  Arkansas  Acts  1388-1391. 

Descriptors:  'Arkansas,  'Flood  protection,  *Land 
nanagement,  'Floodproofing,  *Flood  plain  zon- 
ng,  Land  use,  Flood  damage,  Land  development, 
Legislation,  Local  governments,  Regulation,  Zon- 
ng,  Building  codes,  Public  health,  Economic 
ustification,  Floods,  Flood  plains,  Flood  plain  in- 
surance, Flood  control,  Non-structural  alterna- 
ives. 

ji  recognition  of  the  effects  flooding  has  had  in 
he  flood-prone  areas  of  Arkansas,  each  city, 
own,  or  county  is  authorized  to  enact  and  enforce 
>rdinances,  building  or  zoning  codes,  or  other  ap- 
>ropriate  measures  regulating  the  management 
ind  use  of  land  in  flood-prone  areas.  Local 
jovernments  shall  attempt  to  guide  development 
iway  from  locations  threatened  by  flood  damage 
ind  to  require  the  flood-proofing  of  structures 
vhich  are  constructed  in  flood-prone  areas.  If 
ocal  government  fails  to  adopt  adequate  regulato- 
y  measures,  the  State  Soil  and  Water  Conserva- 
ion  Commission  may  enact  such  measures  follow- 
ng  a  public  hearing.  Those  who  violate  the  Act  by 
luilding  or  maintaining  structures  in  hazardous 
was  may  be  subjected  to  an  injunction  and/or  a 
ine  up  to  $100  per  day.  (Brackins-Florida) 
V72-0666I 


IOLVERSTEN  V.  MINNESOTA  WATER 
lESOURCES  BOARD  (POWER  OF  WATER 
tESOURCES  BOARD  TO  CREATE 

VATERSHED  DISTRICT). 

88  N.W.2d  923-925  (Minn.  1971). 

Jescriptors:  'Minnesota,  'Administrative  deci- 
ions,  'Water  management  (Applied),  'Watershed 
lanagement,  Watersheds  (Basins),  Public 
enefits,  Water  control,  Legislation,  Judicial  deci- 
ions.  Legal  aspects,  Administrative  agencies, 
tate  governments,  Administration,  Surface 
'ater,  Legislation,  Supervisory  control  (Power), 
adjudication  procedure, 
dentifiers:  'Watershed  districts. 

laintiff  property  owners  challenged  the  validity 
f  an  order  of  defendant  water  resources  board 
stablishing  a  watershed  district.  Under  Minnesota 
latutes  defendant  was  required  to  determine 
'hether  the  establishment  of  a  watershed  district 
'ould  be  for  the  public  welfare  and  interest,  and 
'hether  statutory  conservation  purposes  would  be 
eryed  by  the  establishment  of  such  a  district, 
laintiffs  alleged  that  they  had  no  water  problems 
nd  did  not  want  a  watershed  district  established, 
he  Minnesota  Supreme  Court  held  that  in  light  of 
ie  legislative  declaration  that  conservation  of 
atural  resources  through  land  utilization  and 
ood  control  should  be  effectuated  by  watershed 


districts,  the  record  supported  the  finding  of  de- 
fendant board  that  the  watershed  district  would  be 
for  the  public  welfare  and  in  the  public  interest. 
The  court  ruled  that  the  district's  establishment 
would  subserve  the  statutory  purposes.  The  lower 
court's  affirmation  of  defendant's  order  was, 
therefore,  affirmed.  (Brackins-Florida) 
W72-06662 


EMERALD  VALLEY  LAND  DEVELOPMENT 
CO.  V.  DIEFENTHALER  (DUTY  OF  LOWLAND 
OWNER  TO  ACCEPT  SURFACE  WATER 
WHICH  NATURALLY  DRAINS  ONTO  HIS 
LAND). 

192  N.W.2d  673-674  (Ct.  App.  Mich.  1971). 

Descriptors:  'Michigan,  'Drainage  effects, 
'Flood  damage,  Drainage,  Legal  aspects,  Judicial 
decisions,  State  governments,  Surface  drainage, 
Ditches,  Damages,  Remedies,  Land  tenure,  Rela- 
tive rights,  Surface  waters,  Surface  runoff,  Adju- 
dication procedure. 

Plaintiff  lowland  owners  sought  injunctive  relief 
and  damages  for  the  diversion  of  water  onto  their 
property  by  defendant  dominent  landowners.  De- 
fendants constructed  a  series  of  artificial  drainage 
ditches  upon  their  land.  Plaintiffs  contended  de- 
fendants' actions  diverted  large  quantities  of  water 
onto  their  land  by  reversing  natural  flow.  Defen- 
dants claimed  the  entry  of  water  was  caused  by 
natural  drainage.  The  Court  of  Appeals  of 
Michigan,  Division  Two,  held  that  an  owner  of 
lowlands  is  required  to  accept  surface  water  which 
naturally  drains  onto  his  land.  Moreover,  the 
owner  of  a  dominent  estate  has  a  right  to  fill  up 
sag-holes  and  avoid  the  accumulation  of  water  in 
the  course  of  improving  his  land  even  if  this  results 
in  water  draining  onto  a  servient  estate.  A 
dominent  owner  may  not,  however,  cast  additional 
waters  upon  the  servient  estate  so  as  to  cause 
damage.  The  court  ruled  plaintiffs'  complaint  was 
properly  dismissed  by  the  lower  court  upon  find- 
ing that  the  excess  water  was  due  to  natural 
drainage.  The  court  noted  that  a  lower  court's 
findings  are  entitled  to  special  weight  when  the 
trial  judge  has  viewed  the  scene  of  the  alleged 
damage.  (Horwitz-Florida) 
W72-06663 


SPRADLEY  V.  SOUTH  CAROLINA  STATE 
HIGHWAY  DEPT.  (LIABILITY  FOR  ALTERA- 
TION OF  DRAINAGE  THROUGH  HIGHWAY 
CONSTRUCTION). 

182  S.E.2d  735-738  (S.C.  1971). 

Descriptors:  'South  Carolina,  'Surface  drainage, 
'Drainage  effects,  'Drainage  engineering, 
'Highway  effects,  Eminent  domain,  Surface 
waters,  Drainage,  Surface  runoff,  Drains,  Public 
rights,  Judicial  decisions,  Legal  aspects,  State 
governments,  Administrative  agencies,  Damages, 
Remedies. 

Plaintiff  property  owner  sued  defendant  state 
highway  department  for  compensation  for 
damages  to,  and  the  taking  of,  property  caused  by 
the  dumping  and  spilling  of  surface  water  thereon, 
as  a  result  of  highway  improvement.  Plaintiff  con- 
tended that  before  the  highway  was  widened  sur- 
face water  had  properly  drained  without  flooding, 
spilling,  or  accumulating  upon  her  property.  Plain- 
tiff also  averred  that  defendant,  upon  widening  the 
highway,  failed  to  provide  for  proper  drainage  of 
water  from  said  highway.  Defendant's  construc- 
tion engineer  testified  that  the  highway  was  con- 
structed in  a  manner  which  would  allow  water  to 
drain  from  plaintiff's  land.  The  Supreme  Court  of 
South  Carolina  held  that  a  highway  department,  in 
improving  roads,  has  no  duty  to  provide  perfect 
drainage,  but  it  must  furnish  drainage  at  least 
equal  in  capacity  and  efficiency  to  that  existing 
prior  to  improvement.  The  court  held  the  evidence 
as  to  the  construction  of  the  highway  presented  a 
jury  question.  The  verdict  for  plaintiff  was,  there- 
fore, affirmed.  (Brackins-Florida) 
W72-06664 


ENVIRONMENTAL   DEFENSE   FUND,   INC.   V. 
CORPS  OF  ENGINEERS. 

325  F.  Supp.  749-763  (E.D.  Ark.  1971). 

Descriptors:  'United  States,  'Federal  project  pol- 
icy, 'Environmental  effects,  'Dam  construction, 
Water  rights,  Coordination,  Administration, 
Federal  government,  Legal  aspects,  Administra- 
tive agencies,  Judicial  decisions,  Legislation,  Pro- 
ject planning,  Regulation,  Dams,  Balance  of  na- 
ture, Planning,  Water  resources  development, 
Decision  making,  Costs,  Optimum  development 
plans,  Inter-agency  cooperation. 
Identifiers:  'National  Environmental  Policy  Act, 
'Environmental  impact  statements. 

Plaintiff  conservationists  sought  injunctive  relief 
against  defendant  Corps  of  Engineers  and  others 
to  terminate  a  dam  project.  The  project  was  par- 
tially completed  when  the  National  Environmental 
Policy  Act  of  1969  became  effective.  Plaintiffs 
contended  environmental  impact  statements  is- 
sued by  defendants  did  not  meet  the  requirements 
of  the  Act  as  to  a  detailed  study  of  important  en- 
vironmental factors.  The  United  States  District 
Court  for  the  Eastern  District  of  Arkansas  found 
that  defendants  were  not  in  compliance  with  the 
Act  and  enjoined  continuation  of  the  project  until 
the  Act  was  satisfied.  The  court  ruled  that:  (1)  it 
was  not  for  the  courts  to  determine  whether  or  not 
a  project  was  proceeding  in  accordance  with  its 
authorization;  (2)  the  Act  did  not  create  any  sub- 
stantive rights  to  a  safe  environment;  and  (3)  an 
ongoing  project  should  be  viewed  differently  than 
a  new  one,  but  detailed  environmental  impact 
statements  are  still  required.  The  Court  held  that 
defendants'  statements  did  not  comply  with  the 
Act  because  they  failed  to:  (1)  utilize  a  systematic, 
interdisciplinary  approach  in  evaluating  environ- 
mental impacts,  (2)  adequately  explore  alterna- 
tives to  the  proposed  action,  (3)  include  comments 
of  all  appropriate  agencies,  and  (4)  make  full  dis- 
closure of  all  known  environmental  consequences. 
(Johnson-Florida) 
W72-06665 


KINCAID  V.  UNITED  STATES  (CONDEMNA- 
TION OF  FLOODWAYS). 

37  F.2d  602-698  (W.D.  La.  1929). 

Descriptors:  'Eminent  domain,  'Floodways, 
'Floodrouting,  'Condemnation  value,  Condemna- 
tion, Land  tenure,  Judicial  decisions,  Water  law, 
Legal  aspects,  Compensation,  Flood  control, 
Flood  damage,  Flood  protection,  Floods,  Runoff, 
Overflow,  Diversion  structures,  Levees,  Public 
rights. 

Plaintiff  landowner  sought  to  restrain  defendant 
United  States  from  using  his  land  as  a  floodway 
without  compensation.  A  Corps  of  Engineers' 
flood  control  project  provided  for  the  intentional 
channeling  of  flood  waters  down  the  basin  where 
plaintiff's  land  was  located.  Defendant  contended 
that  as  a  result  of  the  project  the  Mississippi  would 
carry  a  greater  volume  of  water,  and  therefore,  the 
basin  would  receive  less  overflow  than  in  the  past. 
Defendant  also  contended  that  since  the  floodway 
would  not  be  used  until  the  area  would  have  been 
flooded  anyway,  no  protection  was  taken  away 
from  plaintiff.  The  U.S.  district  court  held  that  de- 
fendant was  required  to  pay  plaintiff  for  the  flood- 
way  rights  it  sought  to  exercise.  When  the  govern- 
ment enters  the  field  of  flood  control  for  the  pro- 
tection and  reclamation  of  private  lands,  it 
becomes  responsible  for  the  invasion  of  private 
rights.  Owners  of  land  subject  to  overflow  from 
navigable  or  non-navigable  streams  are  entitled  to 
have  them  continue  in  their  natural  state,  and  no 
public  easement  beyond  the  natural  one  can  arise 
without  just  compensation.  (Robinson-Florida) 
W72-06666 


RIGHT  TO  FOLLOW  ACCRETIONS  ACROSS 
DIVISION  LINE  PREVIOUSLY  SUBMERGED 
BY  ACTION  OF  WATER. 

American  Law  Reports,  Annotated,  Vol.  8,  p  640- 
644,  1920. 
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Descriptors:  'Riparian  land,  'Boundaries  (Proper- 
ty), "Land  tenure,  'Accretion  (Legal  aspects), 
Legal  aspects,  Water  law,  Riparian  rights,  Boun- 
dary disputes,  Bank  erosion,  Erosion,  Submer- 
gence, Beds,  Ownership  of  beds,  Real  property, 
Relative  rights. 

A  number  of  cases  are  cited  which  support  the 
proposition  that  where  land  bordering  on  a  stream 
is  washed  away  and  an  accretion  to  the  land  of 
another  subsequently  extends  over  the  same 
place,  the  newly  formed  land  belongs  to  the  owner 
of  the  land  to  which  it  is  an  accretion,  rather  than 
the  original  owner  of  the  land.  This  rule  is  also  ap- 
plied where  a  river  encroaches  on  property  on  one 
side  of  the  river  and  forms  accretion  on  the  other 
side.  It  is  also  applied  where  riparian  land  is 
completely  washed  away  and  accretion  attaches  to 
new  riparian  land  and  extends  beyond  the  original 
boundary  of  this  new  riparian  land.  The  accretion 
belongs  to  the  riparian  owner  whose  land  is  the 
base  for  the  accretion.  However,  other  cases  have 
held  that  this  rule  is  not  applicable  where  it  is 
possible  to  determine  the  former  boundary  line. 
Under  this  theory,  any  accretion  covering  an  area 
owned  by  the  former  riparian  will  belong  to  that 
owner.  Moreover,  the  general  rule  has  not  been 
applied  in  cases  where  the  boundary  line  was  not 
the  water's  edge  but  was  some  other  line,  such  as  a 
plat  line.  Cases  from  numerous  jurisdictions  are 
cited.  (Johnson-Florida) 
W72-06667 


RIGHT  TO  FOLLOW  ACCRETIONS  ACROSS 
DIVISION  LINE  PREVIOUSLY  SUBMERGED 
BY  ACTION  OF  WATER. 

American  Law  Reports,  Annotated,  Vol.  41,  p 
395-398,  1926. 

Descriptors:  *Land  tenure,  'Riparian  land, 
'Accretion  (Legal  aspects),  'Boundaries  (Proper- 
ty), Legal  aspects,  Water  law.  Judicial  decisions. 
Riparian  rights,  Boundary  disputes,  Bank  erosion, 
Erosion,  Submergence,  Beds,  Ownership  of  beds, 
Legislation. 

It  is  well  established  that  a  riparian  owner  loses  his 
rights  in  land  if  it  is  entirely  washed  away  and  that 
he  has  no  right  to  accretions  to  the  land  of  another 
which  extend  within  his  original  boundaries,  even 
if  the  accretions  are  to  land  originally  nonriparian. 
This  supplemental  annotation  deals  with  the  situa- 
tion where  only  a  portion  of  the  original  riparian 
land  is  washed  away  before  accretion  commences. 
A  reported  case  held  that  the  original  riparian  was 
not  entitled  to  all  accretion  formed  within  his 
original  boundaries,  when  the  accretion  began  to 
form  on  several  adjoining  riparian  lands.  The  court 
said  that  a  property  line  ceases  to  exist  when  land 
is  submerged.  The  accretion  should  be  appor- 
tioned to  riparian  owners  according  to  water 
frontage  at  the  time  accretion  commences.  Several 
states  have  denied  the  right  of  a  nonriparian 
owner,  whose  lands  had  become  riparian  by  the 
washing  away  of  intervening  land,  to  follow  accre- 
tions across  a  former  boundary  line.  Cases  from 
several  jurisdictions  are  examined.  (Johnson- 
Florida) 
W72-06668 


RIGHT  OF  PUBLIC  TO  USE  SHORE  OF  IN- 
LAND NAVIGABLE  LAKES  BETWEEN  HIGH 
AND  LOW  WATER  MARK. 

American  Law  Reports,  Annotated,  Vol.  31,  p 
978-979,  1924. 

Descriptors:  'Public  rights,  'Riparian  rights, 
'Water  level  fluctuations,  'Boundaries  (Property), 
'Navigable  waters,  'Lakes,  Banks,  Legal  aspects, 
Water  law,  Boundary  disputes,  Competing  uses, 
Condemnation,  Easements,  Economics,  Judicial 
decisions,  Navigation,  Land  tenure,  Water  rights. 
Riparian  land,  Lake  beds,  Ownership  of  beds, 
High  water  mark,  Low  water  mark. 

The  relative  rights  of  riparian  landowners  and  the 
public  in  land  lying  between  the  high  and  low 
water  marks  of  an  inland  navigable  lake  where 


water  has  receded  temporarily  to  the  low  water 
mark,  are  examined  in  this  annotation.  Free  use  of 
such  land  by  the  public  would  tend  to  diminish  the 
value  of  adjoining  land  of  riparians.  One  of  two  re- 
ported cases  held  that  a  riparian  owner  had  title  to 
the  soil  down  to  the  low  water  mark  and,  there- 
fore, had  the  right  to  prevent  the  public  from  using 
the  land.  The  other  reported  case  held  that,  ir- 
respective of  ownership,  the  established  rights  of  a 
riparian  landowner  entitled  him  to  exclude  the 
public.  According  to  the  court,  these  rights  in- 
cluded the  exclusive  privilege  of  using  the  shore 
for  access  to  land  and  the  water.  Another  case  in- 
dicated that  the  public  had  certain  rights,  in  addi- 
tion to  those  of  navigation,  in  the  land  lying 
between  the  high  and  low  water  marks  of  naviga- 
ble lakes,  but  these  rights  were  not  clearly 
specified.  (Johnson-Florida) 
W 72-06669 


BUSECK  V.  N.Y.C.  AND  ST.  L.  RY.  (CONTRAC- 
TUAL LIABILITY  FOR  OBSTRUCTION  OF 
SURFACE  DRAINAGE). 

99  Pa.  Super.  310-315(1930). 

Descriptors:  'Pennsylvania,  'Flood  damage, 
'Surface  runoff,  'Surface  drainage,  'Contracts, 
Drainage  water,  Judicial  decisions,  Legal  aspects, 
Water  law.  Damages,  Remedies,  Floods,  Water  in- 
jury, Runoff,  Floodwater,  Surface  waters. 
Drainage,  Drainage  systems,  Ditches,  Third  party 
effects. 

Plaintiff  landowner  sought  a  mandatory  injunction 
to  compel  defendant  railroad  to  remove  an  ob- 
struction to  surface  drainage  and  to  recover 
damages  for  excess  surface  water  on  plaintiff's 
land.  Plaintiff's  grantor  conveyed  to  defendant 
railroad  a  right  of  way  with  a  covenant  requiring 
defendant  to  maintain  a  ditch  along  the  tracks  suf- 
ficient to  drain  the  grantor's  lands.  Defendant  con- 
structed the  ditch  and  a  culvert  under  its  tracks.  A 
second  railroad,  however,  constructed  another  set 
of  tracks  which  obstructed  the  flow  of  surface 
water  and  flooded  plaintiff's  land.  Plaintiff  argued 
that  defendant  was  required  to  dispose  of  this 
water  even  though  it  was  not  responsible  for  the 
obstruction.  The  Chancellor  found  for  defendant 
and  the  Pennsylvania  Superior  Court  affirmed. 
Defendant  was  not  held  liable  for  plaintiff's  inju- 
ries because  the  proximate  cause  of  the  excess 
surface  water  was  another  railroad  company,  and 
the  covenant  did  not  impose  liability  on  defendant 
for  the  acts  of  another  railroad.  (Robinson- 
Florida) 
W72-06670 


CONSTITUTIONALITY  OF  STATUTES  AF- 
FECTING RIPARIAN  RIGHTS. 

American  Law  Reports,  Annotated,  Vol.  56,  p 
277-303,  1928. 

Descriptors:  'Riparian  rights,  'Condemnation, 
'Judicial  decisions,  'Eminent  domain,  Prior  ap- 
propriation, Adjudication  procedure,  Legal 
aspects,  Water  law,  Public  rights,  State  govern- 
ments. Water  rights,  Competing  uses,  Permits, 
Regulation,  Water  allocation  (Policy),  Legislation, 
Water  resources  development,  Natural  flow  doc- 
trine, Reasonable  use,  Relative  rights,  Water 
utilization,  Riparian  land,  Real  property. 
Identifiers:  'Constitutionality. 

The  constitutionality  of  a  particular  statute  affect- 
ing a  riparian  owner's  rights  is  generally  deter- 
mined by  whether  or  not  application  of  a  statute 
constitutes  a  taking  of  property.  It  is  well  settled 
that  riparian  rights  may  not  constitutionally  be 
taken  except  for  public  use  and  upon  payment  of 
just  compensation.  The  constitutionality  of  regula- 
tory statutes  is  discussed  with  reference  to:  (1) 
vesting  judicial  power  in  an  administrative  body  or 
vice  versa,  (2)  denial  of  due  process  of  law,  or  (3) 
discriminatory  or  class  legislation.  Situations  in 
which  a  riparian's  right  to  fish  and  other  miscel- 
laneous rights  are  affected  are  also  examined. 
Cases  from  numerous  jurisdictions  are  cited. 
(Johnson-Florida) 


W72-06671 


KUCZINESKI  V.  SCRANTON  COAL  CO.  ET. 
AL.  (LIABILITY  FOR  WASHING  OF  FILL 
ONTO  ADJOINING  LANDS). 

99  Pa.  Super.  20-26(1930). 

Descriptors:  'Pennsylvania,  'Surface  runoff, 
'Deposition  (Sediments),  'Surface  drainage, 
•Remedies,  Soil  erosion,  Judicial  decisions.  Legal 
aspects,  Water  law.  Land  tenure.  Real  property, 
Runoff,  Surface  waters,  Damages,  Erosion,  Land 
use,  Sediment  transport. 

Plaintiff  landowner  sought  to  enjoin  defendant 
railway  and  coal  company  from  permitting  culm, 
ashes,  and  stone  to  wash  down  upon  his  land.  De- 
fendant constructed  its  track  on  a  right  of  way  ad- 
jacent to  the  plaintiff's  property,  using  a  fill  of 
ashes  and  culm.  Approximately  forty-five  years 
later  the  state  altered  certain  highways  which 
caused  surface  water  to  drain  over  the  right  of  way 
and  wash  ashes,  culm,  and  stone  onto  plaintiff's 
property.  Although  there  was  no  evidence  of 
negligence  by  defendant,  the  trial  court  entered  a 
decree  requiring  defendant  to  erect  a  retaining  wall 
and  pay  damages.  The  Pennsylvania  Superior 
Court  held  there  is  no  liability  for  the  con- 
sequences of  washing  of  materials  upon  adjoining 
property  where  the  material  has  existed  for  a  long 
time  without  causing  damage  and  where  changing 
conditions  and  actions  of  third  persons,  over 
which  a  defendant  has  no  control,  diverted  water 
over  his  property  thereby  washing  material  onto 
another's  property.  The  decree  in  favor  of  plaintiff 
was  reversed  upon  a  finding  that  defendants  were 
not  liable.  (Robinson-Florida) 
W72-06672 


CITY  OF  MUNCIE  V.  SHARP  (PROPERTY 
OWNERSHIP  REQUIRED  TO  MAINTAIN  AC- 
TION FOR  SURFACE  WATER  DAMAGE). 

165  N.E.  264-265  (Ct.  App.  Ind.  1929). 

Descriptors:  'Indiana,  'Surface  drainage.  'Flood 
damage,  'Adjudication  procedure,  Real  property. 
Storm  runoff,  Surface  water,  Storm  drains.  Sur- 
face runoff,  Judicial  decisions,  Pipes,  Legal 
aspects.  Roads,  Floods,  Water  law.  Cities. 

Plaintiff's  complaint  alleged  that  his  home  and  lot 
were  damaged  by  surface  water  diverted  by  defen- 
dant municipality.  The  Indiana  appellate  court 
held  the  lower  court's  judgment  for  plaintiff  was 
not  sustained  by  the  evidence.  The  court  stated 
that  the  action  had  been  tried  on  the  theory  that 
plaintiff  was  the  owner  of  the  damaged  property, 
yet  the  undisputed  evidence  showed  that  plaintiff 
had  not  become  the  owner  until  after  commence- 
ment of  his  action.  The  court  ruled  plaintiff  had 
not  met  the  requirements  of  an  Indiana  statute  and 
was,  therefore,  barred  from  bringing  an  action  for 
damage  caused  by  diverted  surface  waters.  (Mad- 
sen-Florida) 
W72-06673 


FINCH  V.  SMITH  (PRESCRIPTIVE  RIGHT  TO 
REBUILD  LEVEE). 

7  Tenn.  App.  65-75  (1928). 

Descriptors:  •Tennessee,  'Prescriptive  rights, 
•Levees,  'Flood  protection.  Surface  runoff. 
Dikes,  Flood  control,  Streams,  Local  govern- 
ments. Roads,  Land  tenure.  Surface  drainage. 
Drainage  water,  Repulsion  (Legal  aspectsl.  Legal 
aspects.  Judicial  decisions. 

Plaintiff  landowner  sought  to  enjoin  defendant 
landowner  from  maintaining  a  dike  which  backed 
up  surface  water  on  plaintiff's  land.  Before  defen- 
dant purchased,  the  county  had  erected  a  dike 
along  the  common  boundary  between  the  land  of 
plaintiff  and  defendant.  The  county  abandoned  the 
dike,  and  it  was  destroyed.  Defendant  repaired  the 
dike  when  he  purchased  his  land  and  subsequently 
maintained  it.  Additionally,  a  dike  parallel  to  de- 
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endanl's  existed  on  plaintiff's  land.  This  dike  had 
rotected  both  plaintiff  and  defendant  from  over- 
low,  but  plaintiff  destroyed  this  dike,  although  it 
ad  existed  for  more  than  20  years.  Defendant 
laimed  a  prescriptive  right  to  maintain  the  dike  on 
is  land  and,  thereby,  to  overflow  plaintiff's  land, 
ince  defendant's  dike  was  destroyed  when  he 
urchased  and  prior  to  that  had  not  been  main- 
lined for  20  years,  the  Tennessee  appellate  court 
eld  that  defendant  had  no  prescriptive  right  to  the 
ike  on  his  land.  Defendant,  nevertheless,  claimed 

right  to  maintain  his  dike  because  he  held  a 
rescriptive  right  to  the  protection  afforded  by  the 
ke  on  plaintiff's  land,  which  had  been  main- 
ined  more  than  20  years.  The  court  upheld  this 
mtention,  stating  that  since  plaintiff  deprived  de- 
ndant  of  the  protection  afforded  by  plaintiff's 
ke,  defendant  was  entitled  to  protect  himself  by 
lilding  his  own  dike.  (Hart-Florida) 

72-06674 


HITE  V.  NASHVILLE  C.  AND  ST.  L.  RY. 
AILROAD'S  DUTY  TO  PREVENT  OBSTRUCT- 
ION OF  NATURAL  DRAINAGE). 

renn.  App.  467-477(1925). 

:scriptors:  *Tennessee,  *Railroads,  'Culverts, 
iurface  drainage,  Drainage,  Ponding,  Ponds, 
irms,  Surface  runoff,  Landfills,  Drainage,  Legal 
pects,  Water  law,  Judicial  decisions,  Relative 
;hts. 

aintiff  farmer  sought  damages  and  a  mandatory 
junction  to  prevent  defendant  railroad  from 
lintaining  a  pond  on  his  land.  Defendant's  tracks 
:re  built  upon  an  embankment  in  a  small  valley 
plaintiff's  land.  A  culvert  passed  through  the 
ibankment  to  permit  natural  drainage.  Through 
le,  the  valley  floor  raised  four  feet,  by  erosion 
d  sedimentation,  filling  the  culvert.  Con- 
quently,  a  stagnant  pond  was  created  beside  the 
ibankment  on  plaintiff's  land.  Defendant  con- 
lded  that  plaintiff  was  obligated  to  dig  a  ditch  to 
iin  the  water.  Plaintiff  asserted  that  defendant 
is  obligated  to  raise  its  culvert  to  permit 
linage.  The  Tennessee  appellate  court  held  that 
ailroad  has  a  continuing  duty  to  elevate  culverts 
its  embankments  to  meet  changed  conditions  so 
to  allow  natural  drainage.  The  court  ruled  that 
fendant  must  raise  the  culvert  and  that  plaintiff 
s  not  obligated  to  construct  a  ditch.  Since  the  in- 
y  was  continual,  a  mandatory  injunction  was  is- 
:d.  (Hart-Florida) 
'2-06675 


OSPHATES    AND    THE    CANADA    WATER 
T, 

partment   of   the   Environment,   Ottawa   (On- 

io).  Inland  Waters  Branch. 

r  primary  bibliographic  entry  see  Field  05B. 

'2-06777 


GIONAL  WATER  PLANNING:  THE  LEGAL 
PESTRY, 

lifornia  Dept.  of  Justice,  Sacramento. 

2.  Lynch. 

lerican  Bar  Association  Section  on  Public  Utili- 

^aw.Vol.  1966,  p.  10-15,  1966. 

scriptors:  *Water  resources  development, 
ater  allocation  (Policy),  *Project  planning, 
aterdamand,  'Distribution  systems,  Allocation 
licy),  Water  supply,  Legal  aspects,  Federal 
ernment,  Water  control,  Water  shortage, 
ter  users,  Water  utilization,  Public  rights,  Judi- 
decisions,  Legislation,  Water  transfer, 
ancing,  Water  delivery,  Inter-basin  transfers. 

ure  population  expansion,  particularly  in  the 
ithwest,  will  place  tremendous  demands  upon 
er  resources.  The  only  method  of  meeting  this 
land  is  through  hugh  regional  water  projects, 
at  man-made  rivers  of  surplus  water  flowing 
n  water-rich  areas,  such  as  the  Pacific 
rthwest,  to  water  deficient  areas,  such  as  the 
orado  River  Basin,  will  be  needed.  The  ulti- 


mate burden  of  building  such  systems  rests  upon 
the  federal  government  for  two  reasons:  (1)  only 
the  federal  government  will  be  able  to  finance  such 
large  systems,  and  (2)  legal  difficulties  pose  prag- 
matic problems  that  can  best  be  overcome  through 
federal  action.  Congress  clearly  has  the  power  to 
divert  and  distribute  the  waters  of  a  navigable 
stream  among  various  states.  To  implement  this 
power,  an  administrative  official  may  be 
authorized  to  conduct  extensive  regional  water 
distribution.  The  most  immediate  requirement,  to 
insure  adequate  future  water  supplies,  is  for  exten- 
sive federal  study  programs  of  regional  and  multi- 
regional  water  plans.  (Horwitz-Florida) 
W72-06836 


LEGAL  ASPECTS  OF  DRAINAGE  IN  NEW  EN- 
GLAND: A  BIBLIOGRAPHY. 

Office  of  Water  Resources  Research,  Washington, 
D.C.  Water  Resources  Scientific  Information 
Center. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-208  219,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Water  Resources  Scientific 
Information  Center,  WRSIC  71-212.  October  1971 
125  p. 

Descriptors:  *New  England,  'Legal  aspects, 
'Drainage  practices,  'Riddance  (Legal  aspects), 
'Bibliographies,  'Repulsion  (Legal  aspects), 
Water  law,  Abstracts,  Information  retrieval,  Judi- 
cial decisions,  Legislation,  Publications,  Regula- 
tion, Northeast  U.S.,  Data  collections,  Connec- 
ticut, Maine,  Massachusetts,  New  Hampshire, 
Rhode  Island,  Vermont,  Drainage,  Surface  runoff, 
Surface  waters,  Drainage  programs. 

Abstracts  of  legislation,  judicial  decisions,  regula- 
tions, and  comment  concerning  drainage  in  New 
England  are  set  forth.  Materials  from  Connecticut, 
Maine,  Massachusetts,  New  Hampshire,  Rhode 
Island,  Vermont,  and  other  jurisdictions  are  in- 
cluded. Numerous  aspects  of  drainage  law  are 
covered,  including:  administration,  easements, 
damages,  diversions,  liability,  and  remedies.  The 
bibliography,  one  of  a  series,  was  produced  wholly 
from  Selected  Water  Resources  Abstracts.  A  sig- 
nificant descriptor  index  and  a  comprehensive 
index  are  included.  (Earl-Florida) 
W72-06869 


THE  ROLE  OF  THE  ENVIRONMENTAL  PRO- 
TECTION AGENCY, 

Environmental  Protection  Agency,  Washington 

DC. 

For  primary  bibliographic  entry  see  Field  06G. 

W72-06871 


ENVIRONMENTAL  LITIGATION:  STRENGTHS 
AND  WEAKNESSES, 

American  Native  Rights  Fund,  Boulder,  Colo. 
For  primary  bibliographic  entry  see  Field  06G. 
W72-06872 


CONSTITUTIONAL  IMPLICATIONS  OF  WET- 
LANDS LEGISLATION, 

J.  W.  Gannon,  Jr. 

Environmental  Affairs,  Vol.  1,  No.  3,  p.  654-669 

November  1971.  98  ref. 

Descriptors:  'Estuarine  environment,  'Environ- 
mental effects,  'Dredging,  'Landfills,  Land 
tenure,  Legal  aspects,  Water  law,  Administration, 
Competing  uses,  Economics,  Permits,  Judicial 
decisions,  Legislation,  Regulation,  State  govern- 
ments. Third  party  effects,  Water  resources 
development,  Ecology,  Habitats,  Productivity, 
Estuaries,  Compensation,  Wetlands,  Political 
aspects,  Maine. 
Identifiers:  'Contitutionality. 

The  ecological  importance  of  coastal  estuaries  has 
been  recognized  by  state  legislatures  which  have 
enacted   wetland   conservation  laws  designed   to 


prevent  destruction  of  these  areas.  Such  laws  are 
unpopular  with  certain  commercial  interests 
because  they  usually  require  a  permit  before  wet- 
lands can  be  filled.  The  recent  case  of  State  v. 
Johnson,  which  held  Maine's  wetlands  legislation 
unconstitutional  as  an  improper  exercise  of  the 
state's  police  power  and  as  a  taking  of  private  pro- 
perty without  just  compensation,  is  examined.  The 
Johnson  court  erred  because:  (l)it  underestimated 
the  fundamental  importance  of  coastal  estuaries  as 
a  natural  resource,  (2)  cases  relied  upon  by  the 
court  were  significantly  distinguishable,  (3)  recent 
cases  have  recognized  the  need  for  extensive  po- 
lice controls  over  crucial  environmental  matters, 
and  (4)  the  court  ignored  possible  compromise 
solutions-it  could  have  allowed  filling  of  only 
selected  portions  of  the  area  or  required  special 
construction  methods.  Because  wetlands  have 
been  acknowledged  as  invaluable  natural 
resources,  wetlands  legislation  constitutes  a 
reasonable  exercise  of  the  state's  police  power, 
despite  the  Johnson  case.  (Johnson-Florida) 
W72-06874 


VALIDITY  OF  PATENTS  CONVEYING 
NAVIGABLE  WATERBOTTOMS--ACT  62  OF 
1912,  PRICE,  CARTER,  AND  ALL  THAT, 

Louisiana  State  Univ.,  Baton  Rouge.  Coll.  of  Law. 
A.  N.  Yiannopoulos. 

Louisiana  Law  Review,  Vol.  32,  p.  1-18 
December  1971.  76  ref. 

Descriptors:  'Louisiana,  'Ownership  of  beds, 
'Navigable  waters,  'Public  rights,  Judicial  deci- 
sions, Civil  law,  Water  law,  Legislation,  Statutes, 
Legal  aspects,  Riparian  rights,  River  beds, 
Prescriptive  rights,  Lake  beds,  State  governments, 
Land  tenure,  Non-navigable  waters,  Real  proper- 
ty- 
It  is  well-established  law  in  Louisiana  that  beds  of 
navigable  waters  are  public  things,  insusceptible 
of  private  ownership.  Act  247  of  1855  authorized 
the  sale  of  shallow  non-navigable  lakes  and  swam- 
plands. Act  124  of  1882  assimilated  dried  up 
navigable  lakes  to  swamplands  and  authorized 
their  sale.  Subsequently,  Louisiana  issued  patents 
conveying  large  areas  containing  both  navigable 
and  non-navigable  waters.  To  promote  security  of 
title,  Act  62  of  1912  was  passed  to  require  that  ac- 
tions to  annul  patents  be  brought  within  six  years 
of  their  issuance.  On  this  basis,  Louisiana  courts 
originally  held  patents  including  those  to  navigable 
waterbottoms  valid.  Louisiana  courts  have,  how- 
ever, recently  reconsidered  the  interpretation  and 
scope  of  the  1912  statute.  The  question  is  whether 
the  statute  was  intended  to  apply  to  patents  includ- 
ing beds  of  navigable  waters,  since  such  lands 
could  not  be  alienated  prior  to  that  time.  Based  on 
recent  decisions  answering  the  question  in  the 
negative,  it  is  concluded  that  early  decisions  hold- 
ing patents  to  navigable  waterbottoms  valid  will 
soon  be  overruled.  (Doise-Florida) 
W72-06875 


FEDERAL  COURTS-JURISDICTION-A  COM- 
PARISON  OF  TEXAS  V.  PANKEY  AND  OHIO  V 
WYANDOTTE  CHEMICAL  CORP.  REVEALS 
THE  NECESSITY  FOR  A  FEDERAL  COMMON 
LAW  RIGHT  TO  ABATE  INTERSTATE  POLLU- 
TION. 

For  primary  bibliographic  entry  see  Field  05G 
W72-06876 


INTERNATIONAL   PROBLEMS  CONCERNING 
POLLUTION  AND  THE  ENVIRONMENT, 

P.  Rawlinson. 

Natural  Resources  Lawyer,  Vol.  4,  p.  804-808, 

November  1971. 

Descriptors:  'International  waters,  'Disasters, 
'Foreign  countries,  'Pollution  abatement, 
Remedies,  Water  law,  Water  pollution  control, 
Accidents,  Damages,  Hazards,  Safety,  Water  pol- 
lution sources,  Regulation,  United  Nations,  En- 
vironmental effects,  Non-structural  alternatives. 
Identifiers:  'International  agreements. 
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A  comprehensive  approach  to  marine  pollution  by 
and  among  nations  is  proposed.  Several  water  pol- 
lution experiences  involving  the  English  Channel 
are  reviewed.  When  a  tanker  ran  around  in  1967, 
beyond  the  jurisdiction  of  both  England  and 
France,  the  coasts  of  both  countries  were 
damaged.  Through  cooperation,  the  two  govern- 
ments settled  their  claims  with  the  owners.  The 
disaster  opened  a  new  chapter  in  international 
recognition  of  the  pollution  problem  and  the  need 
for  cooperation  in  fighting  it.  The  1969  North  Sea 
Agreement  is  an  example  of  regional  cooperation. 
Several  international  conventions  resulting  in 
agreements  have  also  followed.  The  Intergovern- 
mental Maritime  Consultative  Organization  has 
enacted  a  traffic  separation  plan  to  lower  the  risk 
of  accidents  in  the  Dover  Strait.  The  best  approach 
is  a  regional  one  that  is  comprehensive  in  nature. 
However,  all  pathways  of  pollution  must  be 
restricted,  not  just  dumping  from  ships.  (Doise- 
Florida) 
W72-06877 


LEGAL  ASPECTS  OF  SEABED  PETROLEUM 
AND  MINERAL  RESOURCE  DEVELOPMENT- 
--THE  DRAFT  UNITED  NATIONS  CONVEN- 
TION ON  THE  INTERNATIONAL  SEABED 
AREA  AND  THE  UNITED  STATES  WORKING 
PAPER  SUBMITTED  TO  THE  UNITED  NA- 
TIONS SEABED  COMMITTEE. 

Natural  Resources  Lawyer,  Vol.  4,  p.  681-747, 
November  1971. 

Descriptors:  'United  Nations,  'Boundaries  (Pro- 
perty), 'Boundary  disputes,  'International  law, 
Accretion  (Legal  aspects),  Foreign  countries, 
Governments,  Continental  shelf,  Oceans,  Oil 
fields,  Oil  industry,  Bank  erosion,  Submerged 
Lands  Act,  Law  of  the  sea,  International  waters, 
Treaties. 

Several  addresses  delivered  to  the  United  Nations 
Seabed  Committee  are  presented.  Several  com- 
ment on  the  United  States  Working  Paper  sub- 
mitted by  the  President  as  part  of  his  ocean  policy 
proposal.  An  accommodation  of  the  various  na- 
tional interests  involved  constituted  the  proposal's 
basis.  A  treaty  dealing  with  a  seabeds  regime  and 
boundaries,  as  well  as  establishment  of  a  12-mile 
territorial  sea  through  international  agreement,  is 
proposed.  The  Outer  Continental  Shelf  Lands  Act 
has  worked  very  well  in  regulating  and  fostering 
offshore  oil  and  gas  development.  Three  future 
problem  areas  under  the  Act:  (1)  regulation  of 
operations  as  industry  locates  farther  from  the 
coast,  (2)  protection  of  the  environment,  and  (3) 
jurisdiction  over  seabed  minerals  are  discussed. 
Offshore  boundary  and  title  issues  are  discussed 
also.  Specifically,  the  problem  is  explored  in  rela- 
tion to  California,  Louisiana,  Texas,  Florida, 
Alabama,  Mississippi,  Alaska,  and  the  Atlantic 
States.  Some  of  the  problems  facing  offshore 
mineral  lessees  are  also  evaluated.  (Doise-Florida) 
W72-06878 


QUI  TAM  ACTIONS  FOR  CITIZEN  ENFORCE- 
MENT OF  THE  REFUSE  ACT  OF  1899 
AGAINST  POLLUTERS, 

Cleveland  State  Univ.,  Ohio.  Coll.  of  Law. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-06879 


PUBLIC  TRUST  AS  A  CONSTITUTIONAL 
PROVISION  IN  MONTANA  (DOCTRINE  IN 
UNITED  STATES  GENERALLY), 

B.  Leaphart. 

Montana  Law  Review,  Vol.  33,  p.  175-186,  Winter 

1972.  49ref. 

Descriptors:  'Montana,  'Public  rights,  'Water 
policy,  'State  governments,  'Ownership  of  beds, 
Rlative  rights,  Recreation,  Water  law.  Water 
rights,  Social  aspects,  Water  demand,  Legislation, 
Legal  aspects,  Regulation,  Land  tenure,  Beds,  Ju- 
dicial decisions. 

Identifiers:  'Constitutional  law,  'Public  trust  doc- 
trine. 


The  history  of  the  public  trust  doctrine,  dating 
back  to  early  Roman  law  and  to  the  English  com- 
mon law,  is  examined.  The  19th  Century  United 
States  Supreme  Court  adopted  the  concept,  but  it 
was  applied  only  to  navigable  waters  and  shore- 
lands.  Limited  use  of  the  doctrine  has  continued 
into  the  Twentieth  Century;  only  the  courts  of 
Wisconsin  and  Massachusetts  have  employed  it  to 
protect  their  resources.  The  United  States 
Supreme  Court  indicated  that  the  people  have  an 
absolute  interest  in  public  land  and  water  which 
cannot  be  unconditionally  conveyed  under  any  cir- 
cumstances. State  courts,  however,  have  in- 
terpreted the  doctrine  as  requiring  a  balancing  of 
interests.  The  limited  presence  of  the  public  trust 
concept  in  constitutional  and  statutory  provisions 
is  discussed.  A  public  trust  doctrine  provision  is 
proposed  for  the  new  Montana  constitution.  The 
nature  of  the  proposed  trust,  its  applicability,  and 
its  enforcement,  are  detailed.  (Doise-Florida) 
W72-06880 


DISPOSAL  SYSTEMS  AND  HEARINGS 
(RELATING  TO  WATER  POLLUTION  CON- 
TROL). 

South    Carolina    Pollution    Control    Authority, 

Columbia. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-06883 


WHOSE  FISH.  WHOSE  OCEAN. 

Resources,  No.  39,  p.  17-18,  January  1972. 

Descriptors:  'Fish  management,  'Law  of  the  sea, 
•Boundary  disputes,  'Marine  fisheries,  'Interna- 
tional law,  Ownership  of  beds.  Legal  aspects, 
Marine  fish,  Commercial  fish,  Oceans,  Military 
aspects,  Fish  migration,  Treaties,  Foreign  waters, 
International  waters,  Relative  rights,  United  Na- 
tions, United  States,  Foreign  counties. 

Recent  encounters  between  American  fishermen 
and  Latin  American  governments  over  fishing 
rights,  when  coupled  with  Russian  fishing  trawlers 
off  our  shores,  make  international  resolution  of 
ocean  ownership  problems  necessary.  Worldwide 
fishing  interests  are  more  pervasive  and  important 
than  any  other  off-shore  interests.  The  main 
problem  is  that  fish  respect  no  boundaries.  In  the 
past  14  years  the  number  of  nations  claiming  fish- 
ing limits  beyond  12  miles  has  more  than  doubled. 
New  institutions  and  management  techniques  are 
needed.  One  proposed  solution  is  recognition  by 
international  agreement  of  a  "common  heritage'  to 
fish  in  oceans.  A  United  States  draft  treaty  calls 
for  negotiation  between  coastal  states  and  foreign 
exploiters,  based  on  respective  abilities  to  exploit. 
The  draft  would  also  preserve  military  passage 
rights.  The  United  States  draft  does  not  refer  to  a 
common  heritage,  but  it  effectively  recognizes  it 
for  such  migratory  fish  as  tuna.  While  the  proposal 
of  the  United  States  is  unsatisfactory  in  its  treat- 
ment of  fisheries,  it  is  the  only  one  put  forward 
prior  to  the  1973  United  Nations  Conference  on 
the  Law  of  the  Sea.  Unless  more  preparation  is 
evident,  it  may  be  necessary  to  postpone  the  Con- 
ference. (Grant-Florida) 
W72-06885 


CONSERVATIONISTS   LOSE   FLOOR   BATTLE 
TO  AMEND  PL-S66. 

Conservation   Report,   Report   No.   7,   p.  69-71, 
March  3,  1972. 

Descriptors:  'Watershed  Protection  and  Flood 
Prevention  Act,  'Reservoir  operation,  'Channel- 
ing, 'Public  benefits,  'Political  aspects,  Adminis- 
trative agencies,  Legislation,  Watershed  manage- 
ment. Federal  government,  Water  management 
(Applied),  Recreation,  Reservoir  storage.  Political 
constraints,  Environmental  effects.  Federal  pro- 
ject policy. 
Identifiers:  'Fish  and  Wildlife  Coordination  Act. 

Six    thousand    water    impoundments    were    con- 
structed   under    the    Watershed    Protection    and 


Flood  Prevention  Act.  The  public  has  access  to 
less  than  10%  of  these.  Conservationist  forces  in 
the  House  sought  to  rectify  this  by  an  amendment 
to  the  Rural  Development  Bill.  Although  the  Rural 
Development  Bill  passed,  the  amendment  to  give 
public  access  to  federally  financed  reservoirs 
failed.  Another  amendment  which  failed  would 
have  provided  that  the  Watershed  Protection  and 
Flood  Prevention  Act  be  administered  in  ac- 
cordance with  the  Fish  and  Wildlife  Coordination 
Act.  Another  amendment  which  was  rejected 
would  have  prohibited  all  location  of  funds  foi 
new  stream  channelization  projects  unless  the 
Secretary  of  Agriculture,  the  Secretary  of  Interior, 
and  the  Administrator  of  the  Environmental  Pro- 
tection Agency  reached  agreement  that  the  projecl 
was  in  the  public  interest.  Environmentalists  are 
convinced  that  the  stream  channelization  issue  will 
remain  unresolved  as  long  as  it  is  under  the 
Agricultural  Committee's  purview.  (Brackins- 
Florida) 
W72-06886 


HOUSE  WATER  BILL  DUE  OUT  MARCH  10. 

Conservation   Report,   Report   No.   7,   p.  63-65, 

March  3, 1972. 

Descriptors:  'Legislation,  'Industrial  wastes 
•Water  pollution  control,  'Federal  government 
•Political  constraints.  Water  pollution,  Watei 
Quality  Act,  Administrative  agencies,  Permits 
Legal  aspects,  Planning,  Federal  government 
Standards,  Regulation,  Water  quality,  Therma 
pollution,  State  governments.  Federal  Water  Pol 
lution  Control  Act. 
Identifiers:  'National  Environmental  Policy  Act. 

Proposed  1972  House  amendments  to  the  Federa 
Water  Pollution  Control  Act  weaken  thi 
unanimously  passed  Senate  version.  Clean-U| 
requirements  beyond  1976  are  eliminated.  Th< 
House  bill  accepts  the  Senate's  requirement  tha 
industry  must  apply  the  'best  practicable'  contro 
technology  by  1976  for  minimum  compliance  witl 
present  standards.  The  Senate  bill  require 
elimination  of  discharges  by  1981,  if  it  is  possibli 
at  reasonable  cost.  1985  is  set  as  a  goal  for  thi 
elimination  of  all  discharges.  The  House  versioi 
implements  these  goals  only  after  a  two  year  feasi 
bility  study  by  the  National  Academy  of  Sciences 
Charges  that  Senate  goals  are  likely  to  cripple  in 
dustry  are  examined.  Both  bills  empower  the  En 
vironmental  Protection  Agency  to  establisl 
guidelines  for  state  permits;  only  the  Senate's  ver 
sion  authorizes  permit  vetos  by  the  Agency.  Thi 
Senate  version  permits  anyone  to  commence  ai 
action  against  polluters  allegedly  violating  wate 
quality  standards.  The  House  version  restricts  thi 
right.  An  amendment  which  attempts  to  override 
the  court  decision  requiring  the  Atomic  Energ' 
Commission  to  examine  water  quality  effects  is 
nullity,  since  the  Commission  is  now  complyin; 
with  the  decision.  (Grant-Florida) 
W72-06887 


PROBLEMS  OF  WATER  POLLUTION, 

Congress,  Washington  DC;  and  House,  Washing 

ton.D.C. 

W   H   Harsha 

Congressional  Record,  Vol.  117,  No.  178,  H  11346 

11347  (daily  ed.)  November  19,  1971. 

Descriptors:  'Political  aspects,  'Water  pollutio 
control,  'Legislation,  Planning,  Water  pollution 
Legal  aspects.  Water  quality  control.  Socia 
aspects,  Federal  government.  Regulation,  Sttt 
governments,  Economics,  Economic  impact.  It 
vestigations. 

Effective  solutions  to  major  pollution  problem 
are  necessarily  highly  complex,  involving  all  level 
of  government  and  requiring  extremely  good  intei 
governmental  relationships.  Solutions  to  pollutio 
problems  may  have  to  go  to  the  basic  structure  o 
our  economic  and  industrial  life,  to  our  technologi 
cal  and  scientific  capabilities,  and  must  involve* 
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lalysis  of  environmental  goals.  Before  acting, 
awever.  Congress  must  thoroughly  examine 
sveral  issues.  First,  fundamental  water  pollution 
jntrol  goals  must  be  understood.  Second,  social 
id  economic  costs  must  be  weighed.  Third,  the 
gislative  role  must  be  examined.  Fourth,  the 
ethod  of  imposing  water  pollution  control 
iquirements  must  be  considered.  Finally,  the  ap- 
•opriate  roles  of  federal  and  state  governments  in 
e  overall  pollution  control  plan  must  be  ex- 
ored.  The  Senate  has  provided  answers  to  many 
I  these  questions  in  a  recently  enacted  bill 
12770).  The  House  Committee  on  Public  Works 
ill  conduct  hearings  in  an  effort  to  produce  a 
rong,  realistic,  and  effective  water  pollution  con- 
ol  bill.  (Horwitz-Florida) 
'72-06890 


EQUIREMENT  FOR  SMALL  BUSINESSES  TO 
iAKE      WATER      POLLUTION      IMPROVE- 

[ENTS, 

ongress,     Washington,     D.C.;     and      Senate, 

'ashington,  D.C. 

Sparkman. 

ongressional  Record,  Vol.  117,  No.  169,  S  17941- 

'942  (daily  ed.)  November  9, 1971. 1  tab. 

escriptors:  'Loans,  'Federal  government, 
financing,  'Treatment  facilities,  'Industrial 
astes.  Economic  impact,  Political  aspects,  Pollu- 
nn  abatement,  Legal  aspects,  Legislation,  Social 
ipact,  Economics,  Government  finance,  Costs, 
idustry,  Industrial  production,  Industrial  plants, 
idustries,  Standards,  Water  pollution  control, 
lentifiers:  'Small  Business  Act. 

long  with  the  Federal  Water  Pollution  Control 
ct  Amendments  of  1971,  the  Senate  adopted 
nendment  442.  It  will  allow  many  small  business 
rms  affected  by  strict  new  standards  of  pollution 
introl  to  make  required  improvements  and 
:main  in  business.  The  amendment  would 
ithorize  the  Small  Business  Administration  to 
ake  long-term  (up  to  30  years)  and  low-interest 
ians  to  small  companies  forced  to  augment  or  im- 
rove  their  plants  or  facilities.  The  Small  Business 
dministration  would  be  required  to  consult  with 
le  Environmental  Protection  Agency  and,  within 
x  months,  publish  guidelines  and  regulations  so 
lat  funds  will  be  available  promptly  enough  to 
leet  pollution  control  time  requirements.  Firms 
sfined  as  'small  business'  will  be  entitled  to  loans 
om  the  $800  million  loan  fund  created  to  aid  in 
nancing  pollution  abatement  facilities.  The 
nendment  can  be  of  great  value.  A  business 
rofile  for  Alabama  is  set  forth.  (Horwitz-Florida) 
'72-06891 


IABILITY  FOR  OVERFLOW  OR  ESCAPE  OF 
/ATER  FROM  RESERVOIR,  DITCH,  OR  AR- 
IFICIAL  POND, 

B.Glen. 

merican  Law  Reports,  Annotated,  Vol.  169,  p. 

17-545, 1947. 

'escriptors:  'Judicial  decisions,  'Impounded 
aters,  'Artificial  watercourses,  'Flood  damage, 
amages,  Drainage  districts,  Reservoir  leakage, 
minent  domain,  Prescriptive  rights,  Reservoir 
peration,  Dam  failure,  Overflow,  Washouts,  Ir- 
gation  ditches,  Reservoir  construction,  Reser- 
oir  operation,  Surface  waters,  Impoundments, 
^judication  procedure,  Legislation,  Legal 
spects. 

ollected  and  examined  in  this  annotation  are  case 
ecisions  involving  theories  of  absolute  liability 
(id  liability  upon  proof  of  negligence  in  actions 
>r  damages  resulting  from  the  escape  of  im- 
ounded  or  confined  waters.  The  origin  of  ab- 
alute  liability  for  escaping  waters  is  discussed, 
he  doctrine  has  been  successfully  asserted  in 
ine  states.  The  overwhelming  weight  of  authority 
:quires  liability  to  be  based  upon  negligence. 
Inder  negligence  theory  the  proprietor  of  im- 
ounded  waters  is  not  an  insurer,  but  he  is  liable 
Jr  negligent  construction,  maintenance,  or  opera- 


tion of  the  impounding  agent.  Res  ipsa  loquitur  is 
applicable,  and  a  proprietor  must  exercise  ordina- 
ry or  reasonable  care.  Liability,  whether  based 
upon  negligence  or  absolute  liability,  will  not  lie 
for  an  act  of  God.  Liability  may  be  imposed,  how- 
ever, where  negligence  is  combined  with  an  act  of 
God.  There  are  several  possible  defenses  to 
damage  actions,  including:  (1)  municipal  or  quasi- 
municipal  immunity,  (2)  assumption  of  risk  and 
contributory  negligence,  and  (3)  agreements  grant- 
ing immunity  from  liability.  Statutes,  affecting  the 
duties  of  owners  of  impounded  waters,  have  been 
held  to  impose  either  absolute  liability  or  a  higher 
standard  of  care.  (Blank-Florida) 
W 72-06892 


BOSSE  V.  KOEHLER  (BUILDER'S  CONTRAC- 
TUAL RESPONSIBILITY  TO  PROVIDE  FRESH 
WATER  WELL). 

278  A.2d  602-605  (Md.  Ct.  App.  1971 ). 

Descriptors:  'Maryland,  'Potable  water,  'Water 
wells,  'Construction  costs,  Legal  aspects,  Judicial 
decisions,  Damages,  Remedies,  State  govern- 
ments, Wells,  Drilling,  Groundwater,  Water  pollu- 
tion, Civil  law. 

Plaintiff  homeowners  sought  to  recover  from  de- 
fendant builder  the  amount  paid  by  plaintiffs  for  a 
new  well.  Plaintiffs  had  contracted  to  have  defen- 
dant build  a  house  with  a  fresh  water  well. 
Although  the  contract  did  not  mention  water 
supply,  defendant  conceded  the  water  was  in- 
tended to  be  usable.  Plaintiffs  felt  the  well  water 
was  unsuitable  for  domestic  use.  Health  depart- 
ment analysis  indicated  the  water  at  times  con- 
tained excessive  amounts  of  nitrates.  When  con- 
tinued use  of  the  well  did  not  improve  the  water 
quality,  plaintiffs  had  a  second  well  drilled.  Plain- 
tiffs contended  that  since  defendant  implicitly 
agreed  to  furnish  a  well  capable  of  producing  usa- 
ble water,  he  should  bear  the  expense  of  the 
second  well.  Although  defendant  admitted  he  had 
refused  to  conduct  any  further  business  with  the 
plaintiffs,  he  contended  that  he  should  not  be  ac- 
countable for  plaintiffs'  unilateral  decision  to  drill 
a  second  well.  The  court,  however,  held  for  plain- 
tiffs because  they  had  waited  a  reasonable  period 
for  the  first  well  to  work  and  drilled  the  second 
well  in  good  faith.  (Horwitz-Florida) 
W72-06893 


WEST  V.  BAUMGARTNER  (RIGHTS  OF 
GENERAL  PUBLIC  TO  FISH  UPON  WATER- 
COURSES WHEN  THE  BEDS  OF  SUCH 
WATERCOURSES  ARE  PRIVATELY  OWNED). 

184  S.E.2d  213-224  (Ct.  App.  Ga.  1971). 

Descriptors:  'Georgia,  'Fishing,  'Public  rights, 
'Ownership  of  beds,  State  governments,  Jurisdic- 
tion, Judicial  decisions,  Legal  aspects,  Land 
tenure,  Riparian  rights,  Water  law,  Beds,  Naviga- 
ble waters,  Overlying  proprietor,  Damages, 
Remedies. 

Plaintiffs  sought  damages  from  defendant  river 
bed  owners  on  grounds  of  false  imprisonment  and 
malicious  prosecution.  While  fishing  upon  waters, 
the  bed  of  which  was  owned  by  defendants,  plain- 
tiffs were  told  they  could  not  fish  and  were  or- 
dered out  of  the  area.  Defendants  later  prosecuted 
plaintiffs  for  unlawful  fishing.  In  the  action  for 
damages,  plaintiffs  contended  they  had  a  right  to 
fish  upon  the  defendants'  waters  and  that  defen- 
dants' action  were  therefore  tortious.  Defendants 
claimed  that  since  the  state  had  conveyed  the  bed 
of  the  river  to  them,  the  public  could  no  longer  fish 
in  those  waters.  Under  Georgia  law,  the  public  was 
held  to  have  the  right  to  fish  in  all  tidal  waters 
whether  actually  navigable  or  non-navigable  when 
owned  by  the  state.  Furthermore,  a  grant  of  the 
water  bed  by  the  state  to  a  private  individual  will 
ordinarily  not  be  construed  to  convey  to  the  public 
fishing  rights  unless  the  intention  to  do  so  is  so 
clearly  and  fully  expressed  that  the  grant  is  incapa- 
ble of  any  other  reasonable  construction.  The 
grant  to  defendants  did  not  include  such  exclusive 
fishing  rights.  (Horwitz-Florida) 


W72-06894 


LAVAGNINO  V.  PORTO-MIX  CONCRETE, 
INC.  (PRIVATE  REMEDIES  UNDER  REFUSE 
ACT). 

330  F.  Supp.  323-326  (D.Colo.  1971). 

Descriptors:  'United  States,  'Rivers  and  Harbors 
Act,  'Environmental  sanitation,  'Waste  disposal, 
Colorado,  Legal  aspects,  Water  law,  Judicial  deci- 
sions, Jurisdiction,  Legislation,  Permits,  Naviga- 
tion, Levees,  Rivers,  Water  pollution,  Erosion, 
Water  pollution  sources,  Pollution  abatement, 
Water  pollution  control,  Permits,  Wastes,  Non- 
structural alternatives,  Water  pollution  effects. 
Identifiers:  'Qui  tarn  actions,  'Refuse  Act,  Stand- 
ing. 

Plaintiff  owned  land  adjacent  to  a  river;  the  al- 
leged defendant  corporations  and  landowners  had 
caused  erosion  damage  to  this  land.  Plaintiff's 
claims  fell  into  three  categories:  (1)  he  sought  to 
impose  the  penal  sanctions  of  section  411  of  the 
Rivers  and  Harbors  Act;  (2)  he  sought  to  collect 
private  damages  for  alleged  violations  of  the 
Rivers  and  Harbors  Act,  and  (3)  he  sought  injunc- 
tive relief  and  damages  for  the  alleged  main- 
tenance of  a  private  nuisance.  The  United  States 
District  Court  for  Colorado  granted  defendants' 
motion  to  dismiss  for  lack  of  jurisdiction  and 
failure  to  state  a  claim  upon  which  relief  could  be 
granted.  The  Court  held:  (1)  the  Rivers  and  Har- 
bors Act  of  1899  gave  no  right  to  private  in- 
dividuals to  prosecute  violations  of  the  Act,  even 
as  a  qui  tam  action;  (2)  private  rights  of  action 
under  the  Act  were  limited  to  action  for  injury  in 
the  use  of  navigable  waters  for  the  purpose  of 
navigation;  and  (3)  there  was  no  allegation  in  the 
complaint  giving  the  court  jurisdiction  to  adju- 
dicate the  common  law  claims  of  a  private 
nuisance.  (Johnson-Florida) 
W72-06895 


ARON  V.  CITY  OF  PHILADELPHIA  (IN- 
ADEQUACY OF  MUNICIPAL  SEWER  IN  EX- 
CEPTIONAL INSTANCES). 

164  A.  777-780  (1933). 

Descriptors:  'Pennsylvania,  'Storm  runoff, 
'Water  injury,  'Storm  drains,  Judicial  decisions, 
Legal  aspects,  Water  law,  Cities,  Local  govern- 
ments, Closed  conduits,  Drainage  systems, 
Drains,  Storm  drains,  Storms,  Damages,  Struc- 
tures, Floods,  Flood  control,  Runoff,  Water  con- 
trol, Rain  water. 

Plaintiff  operated  a  retail  store  at  the  intersection 
of  two  streets;  the  intersection  was  in  a  depres- 
sion. Four  times  within  a  two-year  period  excep- 
tionally heavy  rains  flooded  plaintiff's  store 
because  the  sewer  was  not  adequate  to  carry  off 
all  the  water  which  flowed  into  the  depression. 
Plaintiff  sued  defendant  city  for  alleged  negligence 
in  maintaining  an  inadequate  sewage  system.  De- 
fendant received  a  judgment  non  obstante  veredic- 
to from  the  trial  court  and  the  Pennsylvania 
supreme  court  affirmed  the  decision.  The  appel- 
late court  held  there  was  no  obligation  on  the  city's 
part  to  provide  sewers  of  sufficient  capacity  to 
carry  off,  at  all  times  and  under  all  circunstances, 
all  the  water.  There  could  be  no  recovery  by  the 
plaintiff  unless  the  inadequacy  was  due  to  part  of 
the  original  drainage  scheme  not  being  carried  into 
effect;  once  the  public  official  had  exercised  his 
discretion,  the  court  would  not  review  his  deci- 
sion. The  injury  suffered  by  plaintiff  resulted  from 
the  unfortunate  position  of  his  property  and  not 
from  the  negligence  of  defendant.  (Johnson- 
Florida) 
W72-06896 


ENVIRONMENTAL  DEFENSE  FUND,  INC.  V. 
CORPS  OF  ENGINEERS  (STANDING  OF  EN- 
VIRONMENTAL ORGANIZATION  TO  CON- 
TEST DAM  CONSTRUCTION). 

325  F.  Supp.  728-749  (E.D.  Ark.  1971). 
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Descriptors:  'United  States,  'Environmental  ef- 
fects, *Dam  construction,  'Adjudication 
procedure,  Project  planning,  Federal  project  pol- 
icy, Federal  government,  Legal  aspects,  Adminis- 
tration, Administrative  agencies,  Judicial  deci- 
sions, Legislation,  Dams,  Planning,  Water 
resources  development,  Decision  making,  Op- 
timum development  plans,  Flood  control,  Con- 
tracts. 

Identifiers:  'National  Environmental  Policy  Act 
of  1969,  'Standing,  'Environmental  Impact  State- 
ments. 

Plaintiff  conservationists  sought  an  injunction 
against  the  contracting  of  any  work  by  defendant 
Corps  of  Engineers  in  furtherance  of  a  dam  con- 
struction project.  Although  construction  had  not 
yet  commenced,  much  preparatory  work  had  been 
completed.  Plaintiffs  contended  that  defendants 
had  failed  to  comply  with  the  requirements  of  the 
National  Environmental  Policy  Act  of  1969 
(NEPA).  On  a  motion  to  dismiss,  defendants  ar- 
gued that  plaintiffs  lacked  standing  and  that  NEPA 
was  not  applicable  to  the  project.  The  United 
States  District  Court  for  the  Eastern  District  of 
Arkansas  held  that  private  membership  organiza- 
tions composed  of  members  with  sincere  and  vital 
interests  in  protecting  environmental  values  have 
standing  to  contest  the  construction  of  a  dam  by 
the  Corps  of  Engineers,  despite  a  lack  of  personal 
economic  interest  in  the  river  or  adjacent  lands. 
The  court  also  held  the  NEPA  is  applicable  to  a 
federal  agency  project  regardless  of  when  the  pro- 
ject was  authorized,  how  much  money  had  been 
spent,  or  the  degree  of  work  completed.  The  court 
ruled  that  plaintiffs  had  failed  to  state  a  cause  of 
action  by  alleging  impairment  of  environmentally 
related  constitutional  rights.  Defendant's  motion 
to  dismiss  was  rejected,  and  plaintiffs'  application 
for  a  preliminary  injunction  was  denied  without 
prejudice.  (Johnson-Florida) 
W72-06897 


SHERIDAN  DRIVE  ASS'N.  V.  WOODLAWN 
BACKPROPERTY  OWNERS  ASS'N  (RIPARIAN 
RIGHTS  OF  OWNER  OF  PROPERTY 
SEPARATED  FROM  LAKE  BY  PUBLIC  ROAD). 

185  N.W.2d  107-110  (Mich.  Ct.  App.  1971). 

Descriptors:  'Michigan,  'Riparian  rights,  'Boun- 
dary disputes,  'Highways,  Riparian  lands.  Lakes, 
Boundaries  (Property),  Legal  aspects,  Judicial 
decisions,  Lake  shores,  Public  rights,  Water 
rights,  Relative  rights,  Real  property. 
Identifiers:  Injunctions  (Prohibitory). 

Plaintiff  property  owners  association  owned  pro- 
perty adjacent  to  a  road  along  a  lake  shore,  and 
sought  to  enjoin  defendants,  who  owned  property 
not  adjacent  to  the  road,  from  trespassing  and 
usurping  plaintiffs'  riparian  rights.  Because  there 
was  no  intervening  property  between  the  lake  and 
the  road,  plaintiffs  averred  riparian  rights  in  the 
lake  by  virtue  of  ownership  of  land  bordering  the 
road.  Whether  plaintiffs  had  riparian  rights  in  this 
situation  constituted  the  sole  issue.  The  Michigan 
Court  of  Appeals,  Division  Three,  held  for  plain- 
tiffs, stating  that  an  owner  of  land  separated  from 
a  lake  by  only  a  public  road  has  riparian  rights  in 
that  lake.  If,  on  the  other  hand,  there  is  land  in 
private  ownership  intervening  between  the  road 
and  the  lake,  riparian  rights  belong  to  the  owners 
of  such  lands  and  not  to  the  owners  of  the  lands  on 
the  opposite  side  of  the  road.  The  Court  also  stated 
that  the  public  has  riparian  rights  in  a  lake  at  the 
point  where  the  lake  is  the  terminus  of  a  road.  The 
issuance  of  an  injucnction  against  defendants  was 
affirmed  by  the  court.  (Brackins-Florida) 
W72-06898 


STURDY  HOMES,  INC.  V.  TOWNSHIP  OF 
REDFORD  (CONSTITUTIONALITY  OF  FLOOD 
PLAIN  CONTROL  ORDINANCE). 

186  N.W.  2d  43-46  (Mich.  Ct.  App.  1971). 


Descriptors:  'Michigan,  'Flood  plain  zoning, 
'Land  use,  Flood  protection,  Land  development, 
Public  benefits,  Legal  aspects,  Judicial  decisions, 
Local  governments,  Legislation,  Land  manage- 
ment, Flood  plains,  Regulation,  Real  property. 
Identifiers:  Constitutional  law. 

Plaintiff  owned  land  which  was  zoned  as  a  flood 
control  area.  Consequently,  plaintiff  was  denied  a 
building  permit  to  construct  a  residential  house  by 
defendant  township.  Defendant  based  its  denial  of 
the  permit  upon  its  zoning  authority,  which  was 
based  on  a  flood  plain  control  ordinance.  Plaintiff 
challenged  the  reasonableness  of  defendant's  deci- 
sion and  the  constitutionality  of  the  ordinance 
which  prohibited  construction  in  flood  control 
areas.  The  Michigan  Court  of  Appeals,  Division 
One,  held  for  the  plaintiff  on  the  specific  decision 
but  rejected  the  constitutional  attack  on  the  zoning 
ordinance.  The  court  held  that  the  application  of 
the  flood  plain  ordinance  was  unreasonable 
because  plaintiff's  land  had  never  been  flooded, 
and  because  plaintiff  had  built  a  drainage  ditch 
between  his  land  and  the  flood  area  and  there  was, 
therefore,  no  danger  to  the  public  health,  safety, 
or  welfare.  The  purposes  of  the  ordinance  were,  in 
general,  reasonably  related  to  the  public  health, 
safety,  and  welfare.  The  ordinance  was,  therefore, 
held  constitutional.  (Brackins-Florida) 
W72-06899 


TESS  V.  CHARLEROI  HOME  BUILDING  CO. 
(SURFACE  DRAINAGE  AND  THE  DEPOSIT  OF 
SOIL  ON  NEIGHBOR'S  LAND). 

96  Pa.  Super.  505-510  (1929). 

Descriptors:  'Pennsylvania,  'Land  tenure, 
'Repulsion  (Legal  aspects),  'Erosion  control, 
Real  property,  Land  use,  Land,  Legal  aspects,  Ju- 
dicial decisions,  Water  law,  Drainage  water. 
Riddance  (Legal  aspects),  Surface  runoff,  Surface 
waters,  Runoff,  Erosion,  Slopes,  Slope  protec- 
tion, Slope  stability. 

Plaintiff  landowner  sought  to  restrain  defendant 
adjoining  landowner  from  allowing  soil  to  wash 
onto  plaintiff's  land.  Both  properties  were  on  a 
slope.  Defendant  improved  his  land  on  the  upper 
portion  of  the  slope  by  adding  fill  to  the  land. 
Although  no  negligence  was  shown  in  making 
these  improvements,  surface  drainage  washed 
deposits  of  soil  onto  plaintiff's  land.  Plaintiff 
maintained  that  while  a  servient  owner  must  ac- 
cept surface  drainage,  drainage  did  not  include 
deposits  of  soil.  Defendant  argued  that  damage 
done  by  surface  drainage,  including  deposits  of 
soil,  where  surface  water  is  diverted  without 
negligence,  was  damnum  absque  injuria.  The  trial 
court's  dismissal  of  plaintiff's  bill  was  affirmed  by 
the  Pennsylvania  superior  court.  Every  man  has 
the  right  to  natural,  proper,  and  profitable  use  of 
his  own  land;  if  in  the  course  of  such  use  without 
negligence  unavoidable  loss  is  brought  upon  a 
neighbor,  it  is  damnum  absque  injuria.  (Robinson- 
Florida) 
W72-06900 


CRYER  V.  SAWKILL  PINES  CAMP,  INC. 
(RIPARIAN  RIGHTS  IN  NON-NAVIGABLE 
POND). 

88  Pa.  Super.  71-80(1926). 

Descriptors:  'Pennsylvania,  'Boundaries  (Proper- 
ty), 'Ownership  of  beds,  'Riparian  rights,  'Non- 
navigable  waters,  Boundary  disputes,  Land 
tenure.  Judicial  decisions,  Legal  aspects,  Water 
law,  Water  rights,  Damages,  Remedies,  Adjudica- 
tion procedure.  Ponds,  Farm  ponds,  Relative 
rights. 

Plaintiff  landowner  sued  defendant  landowner  for 
trespass  upon  his  non-navigable  pond.  Defen- 
dant's deed  described  the  boundary  of  his  land  as 
the  bank  of  plaintiff's  pond,  and  it  granted  defen- 
dant the  privilege  of  watering  cattle  at  the  pond.  A 
dock  and  a  raft  were  built  on  the  pond  by  defen- 


dant, and  rowboats  were  also  placed  on  the  pond 
Defendant  maintained  that  ownership  of  the  bor 
dering  land  implied  title  to  the  center  of  the  pond 
and  that  the  privilege  of  watering  cattle  justifies 
his  actions.  The  Pennsylvania  Superior  Cour 
ruled  that  the  right  to  water  cattle,  granted  in  : 
deed,  does  not  justify  the  construction  or  use  of  i 
dock  or  raft.  Moreover,  the  court  held  that  where: 
deed  describes  the  boundary  to  property  as  along: 
pond,  the  grantee's  title  does  not  extend  to  th< 
center  of  a  non-navigable  pond.  Judgment  fo 
plaintiff  was  affirmed.  (Robinson-Florida) 
W72-06901 


UNDERWOOD  V.  HILL  (LIABILITY  FOR  OB 
STRUCTING  NATURAL  FLOW  OF  STREAM). 

10  Tenn.  App.  608-621  (1929). 

Descriptors:  'Tennessee,  'Streams,  'Obstructioi 
to  flow,  'Natural  flow  doctrine,  'Dam  construe 
tion,  Dams,  Adjudication  procedure,  Damages 
Water  injury,  Crops,  Farms,  Legal  aspects,  Judi 
cial  decisions. 

Plaintiff  landowner  sued  defendant  adjacent  Ian 
downer  to  recover  damages  resulting  from  the 
diversion  of  a  stream  traversing  both  properties 
Defendant  constructed  a  wire  fence  across  the 
stream,  creating  an  obstruction  which  caused  the 
stream  to  divert  and  wash  a  new  channel  in  plain 
tiff's  land.  Defendant,  however,  set  up  res  ju- 
dicata as  a  defense,  stating  he  had  recovered 
damages  from  plaintiff  for  diversion  of  the  same 
stream  when  it  was  dammed  by  plaintiff.  Plaintifl 
later  constructed  a  second  dam  and,  when  he  was 
enjoined  to  remove  his  dams,  plaintiff  appealed 
contending  the  dams  were  erected  in  response  to 
stream  obstruction  by  defendant.  The  Tennessee 
Court  of  Appeal  held  the  plea  of  res  judicata  inef- 
fectual against  the  case  involving  plaintiffs 
second  dam,  and  stated  that  neither  party  could  in- 
sist upon  adjustment  of  damages  from  the  firs) 
suit.  Plaintiff  claimed  the  lower  court  erred  in  find- 
ing that  defendant  had  not  obstructed  the  stream 
before  the  dams  were  built.  The  court,  however, 
held  that  the  finding  was  sustained  by  the 
evidence,  thus  affirming  the  lower  court's  decree 
enjoining  plaintiff  to  remove  his  dams  and  defen- 
dant to  remove  any  obstruction  which  might  exist 
in  the  stream.  (Hart-Florida) 
W72-O6902 


COLLINS  V.  COSGROVE-MEEHAN  COAL  CO. 
(MINING  COMPANY'S  LIABILITY  FOR 
FLOODING      FARM      WITH      COAL      MINE 

WASTES). 

279  III.  App.  98-102  (1935). 

Descriptors:  'Illinois,  'Mine  water,  'Mine 
drainage,  'Coal  mine  wastes,  'Flood  damage. 
Ditches,  Mine  wastes,  Coal  mines.  Farms, 
Damages,  Water  injury.  Adjudication  procedure. 
Legal  aspects,  Judicial  decisions. 

Plaintiff  farmowner  sued  to  recover  for  flood 
damages  from  defendant  coal  mining  company. 
Plaintiff  had  previously  given  written  consent  for 
defendant  to  divert  its  waste  mine  water  through  a 
natural  watercourse  on  his  farm,  provided  the 
water  was  confined  to  the  channel.  When  the  ditch 
filled  with  sediment  from  mine  water  and  over- 
flowed, the  land  was  covered  with  copperas  which 
killed  vegetation.  Defendant's  contention  that 
plaintiff  could  not  recover  because  of  the  written 
consent  was  rejected  by  the  Illinois  Court  of  Ap- 
peal, because  defendant  exceeded  the  authority 
granted  by  plaintiff.  Defendant  also  contended  the 
lower  court  improperly  permitted  evidence  on  the 
measure  of  damages  for  permanent  injury  Since 
the  testimony  presented  at  trial  respecting  the  per- 
manence of  the  mineral  damage  to  cultivation  was 
vague  and  nebulous,  the  court  held  it  did  not  sup- 
port a  determination  that  the  overflow  caused  per- 
manent injury.  Accordingly,  the  case  was  re- 
manded for  a  new  trial  on  the  issue  of  damages. 
(Hart-Florida) 
W72-06903 
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REDOSIA   LAKE  DRAINAGE  AND   LEVEE 
r.  V.  SANITARY  DIST.  OF  CHICAGO  (LIA- 
ITY  OF  SANITARY  DISTRICT  FOR  OVER- 
)W  OF  RIVER  LEVEES). 
111.  App.  93-125(1932). 

criptors:  'Illinois,  'Drainage  districts,  'Cities, 
micipal  wastes,  Flood  damage.  Lake 
higan.  Rivers,  Navigable  rivers,  Levees, 
:s,  Waste  dilution.  Waste  treatment.  Sewage 
osal,  Flood  protection,  Discharge  (Water), 
id  control.  Water  injury,  Legal  aspects,  Judi- 
lecisions. 

ltiff  drainage  district  sued  defendant  sanitary 
ict  to  recover  damages  from  surface  water 
flow.  Plaintiff  contended  that  defendant  had 
liarged  excessive  water  into  the  Illinois  River, 
ing  it  to  overflow  and  flood  plaintiff's  land, 
sndant  diverted  water  from  Lake  Michigan 
the  Chicago  River  to  dilute  municipal  sewage 
i  Chicago.  The  quantity  of  water  authorized 
diversion  was  directly  proportional  to 
ago's  population.  Defendant  contended  that 
itiff's  action  was  barred  because  it  was  based 
1  a  permanent  injury  arising  more  than  five 
s  before  initiation  of  the  suit,  thus  falling  out- 
the  five  year  statute  of  limitations.  Plaintiff  al- 
i  the  injury  was  only  temporary  and  recurring; 
,  a  new  cause  arose  periodically,  disengaging 
statute  of  limitations.  The  Illinois  Appellate 
rt  determined  that  the  cause  alleged  per- 
ent  injury  because  plaintiff's  levees  and  dykes 
s  washed  away,  and  the  ditches  were  enlarged 
he  floodwaters.  Hence,  the  court  held  that 
itiff's  action  was  barred  by  the  statute  of 
ations.  (Hart-Florida) 
-06904 


t  MARINE  HERITAGE, 

onal  Council  on  Marine  Resources  and  En- 

:ring  Development,  Washington,  D.C. 

'enk.Jr. 

Proceedings    of    the    14th    Southern    Water 

mrces   Conference,   Miami   Beach,   Florida, 

31-August2,  1968.  p  3-12. 

:riptors:  'Coasts,  'Oceans,  'Environmental 
its,  'Land  development,  'Political  con- 
nts,  Beaches,  Shores,  Coastal  plains,  Coastal 
ihes,  Administrative  agencies,  Industrial 
es,  Water  quality  control,  Pollution  abate- 
t,  Water  policy,  State  governments,  Federal 
rnment. 
tifiers:  Clean  Water  Restoration  Act. 

paratively  little  is  known  about  the  vast 
tal  zones  of  the  world,  yet  these  ecologically 
le  areas  are  subject  to  enormous  pressure  and 
licting  uses.  The  problems  of  coastal  zones 
liscussed  in  terms  of  the  national  program  of 
nanne  sciences  and  the  political  institutions 
ed  to  harness  science  and  technology.  The 
ern  of  various  federal  agencies  is  detailed, 
g  with  the  interrelated  role  of  the  Marine 
nces  Council.  The  Council  is  not  an  operating 
cy.  Its  job  is  to  serve  as  a  coordinator  and 
nel  of  communications  foreleven  federal 
cies  and  between  the  federal  government  and 
states.  The  accomplishments  of  the  Council 
ixamined.  Dynamic  conservation  is  discussed 
injunction  with  some  initial  steps  such  as  the 
n  Water  Restoration  Act  of  1966  and  coopera- 
between  the  Department  of  Interior  and  the 
is  of  Engineers.  The  need  for  greater  federal- 
cooperation  is  detailed.  Future  actions 
Id  be  aimed  at  developing  increased  public 
eness  and  an  integrated  program  of  science, 
nology,  and  public  administration.  Five 
mmendations  are  made:  (1)  coastal  zoning,  (2) 
I  quality  as  a  zoning  criterion,  (3)  land 
isition  programs,  (4)  regional  coastal 
ning,  and  (5)  increased  scientific  and  engineer- 
tudies.  (Grant-Florida) 
-06905 


PUBLIC  LANDS-ACCRETION  OR  AVULSION- 
--DEFENSES. 

Public  Law  No  91-505,  84  Stat.  1106,  13  U.S.  Code 
Cong,  and  Admin.  News,  p  5117-5118  (1970). 

Descriptors:  'Real  property,  'Accretion  (Legal 
aspects),  'California,  'Avulsion,  Land  tenure, 
Legislation,  Judicial  decisions,  Legal  aspects, 
Water  law,  Boundaries  (Property),  Federal 
government,  Political  aspects,  Colorado  River,  In- 
terstate compacts,  Federal  reservations,  Public 
lands. 
Identifiers:  Riverside  County  (Calif). 

When  the  United  States  seeks  to  establish  title  to 
land  it  shall  be  subject  to  all  legal  and  equitable 
defenses  available  against  a  private  party  litigant 
under  the  laws  of  the  state  in  which  the  subject 
property  is  situated.  The  following  facts  must  also 
be  present:  (1)  such  title  or  ownership  must  be 
claimed  on  the  basis  of  accretion  or  avulsion,  (2) 
the  lands  are  not  necessary  for  riparian  frontage  to 
other  federal  lands,  (3)  the  facts  upon  which  the 
United  States  bases  its  claims  occurred  more  than 
forty  years  prior  to  this  Act,  (4)  the  defendant  has 
paid  real  property  taxes  on  the  disputed  lands,  (5) 
defendants  claim  title  on  the  basis  of  accretions  to 
lands  having  chains  of  title  derived  from  the  state 
or  federal  government,  and  (6)  a  reasonably  pru- 
dent man  would  have  believed  that  he  obtained 
title  free  of  any  claim.  This  Act  only  applies  to  cer- 
tain lands  in  Riverside  County,  California  within 
three  miles  of  the  Colorado  River.  The  Act  applies 
retroactively  unless  the  action  has  been  concluded 
by  a  final  court  determination.  (Robinson-Florida) 
W72-06906 


CANADA'S  INTERNATIONAL  WATERS, 

Department   of   the   Environment,   Ottawa   (On- 
tario). Inland  Waters  Branch. 
A.  T.  Prince,  and  R.  H.  Clark. 
Technical  Bulletin  No  53, 1971. 9  p,  5  ref. 

Descriptors:  'International  waters,  'Boundaries 
(Property),  'Great  Lakes,  'Rivers,  Inter-agency 
cooperation,  Lakes,  Streams,  Surveys,  Planning, 
Boundary  disputes,  St.  Lawrence  River,  Negotia- 
tions, Water  management  (Applied),  Water 
values,  Water  users. 

Identifiers:  'Canada,  Boundary  Waters  Treaty, 
Canada  Water  Act. 

The  international  arrangements  made  for  the  study 
and  utilization  of  a  few  of  the  major  'international 
waters'  are  outlined.  These  waters  are  defined  as 
the  rivers  crossing  the  boundary  between  Canada 
and  the  United  States,  as  well  as  those  bodies  of 
fresh  water  through  which  the  boundary  passes. 
The  international  boundary  is  about  5,000  mi,  in- 
cluding 2,200  mi  of  rivers  and  lakes.  About  300 
streams,  rivers  and  lakes  are  along  the  boundary. 
The  International  Joint  Commission,  established 
under  the  Boundary  Waters  Treaty  of  1909  as  a 
permanent  tribunal,  has  the  essential  role  of  seek- 
ing solutions  to  water  conflicts.  Examples  are 
given  of  problems  and  studies  before  the  Commis- 
sion. Development  of  the  Canada  Centre  for  In- 
land Waters,  which  is  administered  by  the  Depart- 
ment of  the  Environment,  is  explained  and  its  con- 
cept and  plan  defined.  The  Canada  Water  Act  pro- 
vides the  framework  to  the  Department  for 
planning  and  development  on  interjurisdictional 
and  international  waters,  and  to  complement  stu- 
dies being  made  under  the  Boundary  Waters 
Treaty.  (Lang-USGS) 
W72-06925 


ENVIRONMENTAL     QUALITY     AS     AN     AD- 
MINISTRATIVE PROBLEM, 

Indiana  Univ.,  Bloomington. 

L.K.Caldwell. 

The  Annals  of  the  American  Academy  of  Political 

and  Social  Science,  Vol  400,  p   103-115,  March 

1972.  5  ref. 


Descriptors:  'Environment,  'Quality  control, 
•Administration,  Planning,  Decision  making,  Con- 
trol, Governments,  Resources,  Pollution  abate- 
ment, Deterioration,  Synthesis,  Values,  Struc- 
tures. 

Identifiers:  'Environmental  quality,  Governmen- 
tal reorganization,  Resource  depletion. 

The  basic  task  of  protection  and  control  of  en- 
vironmental quality  involves  the  integration  of 
man's  artificial  and  managed  systems  with  the 
evolved  systems  of  the  natural  world.  Imbalances 
and  incongruities  among  these  systems  are  the  un- 
derlying causes  of  resource  depletion,  pollution, 
and  qualitative  deterioration  of  the  environment. 
The  essential  purpose  of  environmental  adminis- 
tration is  therefore  to  obtain  a  synthesis  of  artifi- 
cial and  natural  systems  that  will  simultaneously 
serve  man's  needs  and  values,  and  maintain  the 
life-support  systems  of  the  biosphere  upon  which 
man's  welfare  and  survival  ultimately  depend. 
New  structures  and  procedures  of  planning  and 
control  appear  to  be  inevitable  if  contemporary 
man  is  to  deal  effectively  with  the  circumstances 
that  he  has  himself  created.  But  governmental 
reorganization  cannot  safely  be  undertaken  solely 
with  respect  to  environmental  needs.  Provision  for 
meeting  the  environmental  challenge,  if  it  is  to  be 
effective,  must  be  made  within  the  context  of  the 
broad  range  of  issues  and  problems  confronting 
contemporary  society.  (Strachan-Chicago) 
W72-06943 


CONFLICTS        IN        WATER        RESOURCES 
PLANNING. 

Texas  Univ.,  Austin.  Center  for  Research  in  Water 

Resources. 

For  primary  bibliographic  entry  see  Field  06B . 

W72-06958 


A      SEARCH      FOR      GOALS      IN      WATER 
RESOURCES  PLANNING, 

National  Water  Commission,  Arlington,  Va. 
For  primary  bibliographic  entry  see  Field  06B. 
W72-06959 


THE  URGENCY  OF  STANDARDIZED 
GOVERNMENTAL  POLICY  FOR  WATER 
RESOURCE  DEVELOPMENT, 

Texas  State  House  of  Representatives,  Austin. 
For  primary  bibliographic  entry  see  Field  06B. 
W72-06964 


KESSINGER  V.  STANDARD  OIL  CO.  (UP- 
STREAM RIPARIAN'S  LIABILITY  FOR 
DISCHARGING  SILT  INTO  RIVER). 

245  111.  App.  376-383(1925). 

Descriptors:  'Illinois,  'Permits,  'Mississippi 
River,  'Navigable  rivers,  Sands,  Dredging,  Chan- 
nel improvement,  Desilting,  Rivers,  Riparian 
waters,  Silts,  Damages,  Administrative  agencies, 
Legal  aspects,  Judicial  decisions,  Adjudication 
procedure,  Riparian  rights. 

Plaintiff  sand  company  sued  defendant  oil  com- 
pany for  damages  from  injury  to  its  sand  dredging 
business.  Plaintiff  was  engaged  in  dredging  sand 
from  the  Mississippi  River.  Defendant  owned  land 
on  a  stream  which  discharged  into  the  Mississippi 
River  about  3/4  of  a  mile  above  plaintiff's  dredging 
operation.  Defendant  dredged  and  cleaned  out  the 
stream.  This  caused  large  quantities  of  mud  and 
silt  to  flow  into  the  Mississippi  and  ruin  plaintiff's 
dredging  activities.  Plaintiff  sought  lost  profits. 
The  Illinois  appellate  court  ruled  that:  (1)  sand 
may  not  be  taken  from  a  navigable  stream  without 
the  consent  of  the  Secretary  of  War;  (2)  an  action 
by  a  riparian  owner  will  lie,  except  against  the 
federal  government,  to  enjoin  the  excavation  and 
removal  of  sand  from  the  bed  of  a  navigable 
stream.  The  court  held  that  it  would  not  lend  aid  to 
an  illegal  act,  and  it  reversed  the  lower  court's 
judgment  for  plaintiff.   The  court  also  rejected 
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plaintiff's  assertion  that  defendant  was  estopped 
from  raising  the  absence  of  a  permit  because  de- 
fendant had  also  violated  the  law  by  discharging 
silt  and  purchasing  sand  from  plaintiff.  (Hart- 
Florida) 
W72-07181 


CONNER  V.  CITY  OF  SPENCER  (LIABILITY 
FOR  DAMAGES  TO  SPRING  FROM  ROAD  IM- 
PROVEMENTS). 

176  S.E.  858-859  (W.  Va.  1934). 

Descriptors:  *West  Virginia,  'Damages,  *Water 
pollution  sources,  'Spring  waters,  *Road  con- 
struction, Cities,  Judicial  decisions,  Legal  aspects, 
Water  law,  Remedies,  Water  pollution,  Springs, 
Seepage,  Water  pollution  effects,  Groundwater, 
Waste  water  (Pollution),  Surface  runoff,  Sewage, 
Roads,  Road  design,  Local  governments,  Adjudi- 
cation procedure,  Percolating  water. 

Plaintiff  landowner  sued  defendant  city  for 
damages  to  a  spring  on  his  property.  Plaintiff  al- 
leged that  the  spring  had  been  ruined  by  the  city's 
improvement  of  an  adjacent  street.  The  improve- 
ments opened  the  strata  on  the  upper  side  of  the 
spring  allowing  seepage  of  sewage  and  ground- 
water into  the  spring.  Defendant  city  maintained 
that  this  condition  existed  before  the  street  was 
improved.  The  jury  rendered  a  verdict  for  the 
plaintiff,  but  the  trial  court  granted  defendant's 
motion  for  a  new  trial  on  the  basis  that  the  injury 
to  the  spring  was  merely  temporary.  The  Supreme 
Court  of  Appeals  of  West  Virginia  reversed  and 
reinstated  the  verdict.  The  court  held  that  when  a 
spring  is  impaired  by  the  seepage  of  surface  water 
and  other  substances  as  a  result  of  durable  con- 
struction by  a  municipality,  resulting  damages  are 
permanent  and  not  temporary .  (Robinson-Florida) 
W72-07182 


NEESE  V.  CITY  OF  ATLANTA  (CITY'S  LIA- 
BILITY FOR  INADEQUATE  DRAINAGE 
SYSTEM). 

165  S.E.  165-167  (Ct.  App.  Ga.  1932). 

Descriptors:  'Georgia,  'Cities,  'Drainage 
systems,  'Administrative  decisions,  Drainage, 
Sewers,  Storm  drains,  Storm  runoff,  Legal 
aspects,  Judicial  decisions,  Drainage  water,  Local 
governments. 

Plaintiff  landowner  sued  defendant  city  for 
damages  from  flood  injury.  Plaintiff  contended 
that  defendant  had  negligently  constructed  storm 
drains  of  an  inadequate  size  and  improperly 
located  drains.  The  Georgia  Court  of  Appeals, 
Division  One,  noted  that  a  municipality  is  not  lia- 
ble for  an  error  in  judgment  in  locating  and 
planning  a  drainage  system.  The  court  held  that 
plaintiff  could  not  recover  from  defendant 
because  the  municipal  drainage  system  was  too 
small  to  carry  off  natural  water  flow.  The  court 
noted  that  the  location  and  planning  of  drainage 
improvements  was  a  quasi-judicial  function  of  mu- 
nicipal authorities.  (Hart-Florida) 
W72-07183 


CITY  OF  ALBANY  V.  SIMON  (CITY'S  LIABILI- 
TY FOR  DRAINAGE  OF  SURFACE  WATER 
ONTO  ANOTHER'S  LAND). 

136  S.E.  100-101  (Ct.  App.  Ga.  1926). 

Descriptors:  'Georgia,  'Riddance  (Legal  aspects), 
'Storm  runoff,  'Storm  drains,  Flood  damage,  Ci- 
ties, Judicial  decisions,  Legal  aspects,  Water  law, 
Floods,  Rain,  Rain  water,  Overland  flow, 
Drainage,  Water,  Drains,  Drainage  engineering, 
Drainage  systems,  Surface  waters,  Surface  ru- 
noff, Floodwater. 

Plaintiff  landowner  sued  defendant  city  for 
damages  resulting  from  the  inundation  of  proper- 
ty. Defendant's  grading  of  certain  streets  caused 
rain  water  to  collect  in  large  quantities  on  the 
street  adjacent  to  plaintiff's  property.  To  alleviate 


this  situation,  defendant  inserted  a  drain  on  the 
street.  Water  was  thereby  drained  onto  the  plain- 
tiff's property.  Defendant  demurred  to  the  com- 
plaint. Defendant's  demurrer  was  overruled  by  the 
trial  court.  The  Court  of  Appeals  of  Georgia,  Divi- 
sion One,  affirmed  on  grounds  that  there  was 
ample  evidence  to  show  that  plaintiff  was 
damaged  by  defendant's  installation  of  the  drain. 
(Robinson-Florida) 
W72-07184 


CITY  OF  MACON  V.  MACON  PAPER  CO.  (CI- 
TY'S LIABILITY  FOR  INADEQUATE 
DRAINAGE  SYSTEM). 

132  S.E.  136  (Ct.  App.  Ga.  1926). 

Descriptors:  'Georgia,  'Flood  damage,  'Surface 
runoff,  'Drainage  systems,  Cities,  Legal  aspects. 
Water  law,  Judicial  decisions,  Floods,  Overflow, 
Overland  flow,  Precipitation  (Atmospheric),  Rain, 
Rain  water,  Runoff,  Water  injury,  Drainage, 
Water  control,  Drainage  water.  Drains. 

Plaintiff  landowner  sued  defendant  city  for 
damages  resulting  from  the  flooding  of  his  proper- 
ty. Although  the  city's  drainage  system  was 
adequate  when  installed,  new  buildings  and  paved 
roads  had  reduced  the  effectiveness  of  the  system 
to  the  point  where  water  accumulated  from  even 
ordinary  rainfalls.  The  plaintiff  alleged  that  the 
system  had  become  a  nuisance.  The  trial  court 
overruled  defendants  demurrer;  and,  subsequently 
the  appeals  court  held  that  when  a  city  knows  its 
drainage  system  has  become  inadequate,  its  main- 
tenance thereafter  constitutes  a  nuisance,  with  the 
city  being  liable  for  resulting  damages.  (Robinson- 
Florida) 
W72-07185 


ELLER  V.  CITY  OF  GREENSBORO  (CITY'S 
LIABILITY  FOR  DISCHARGE  OF  SURFACE 
WATER  ONTO  ANOTHER'S  LAND). 

130  S.E.  851-854  (NC  1925). 

Descriptors:  'North  Carolina,  'Damages,  'Flood 
damage,  'Surface  runoff,  Judicial  decisions,  Legal 
aspects,  Water  law,  Cities,  Remedies,  Floods, 
Water  injury,  Erosion,  Floodwater,  Runoff, 
Discharge  (Water),  Surface  drainage,  Drainage 
water.  Drainage  systems.  Drainage  engineering, 
Drainage,  Drains,  Engineering,  Civil  engineering. 

Plaintiff  landowner  sued  defendant  city  for 
damages  from  the  diversion,  concentration,  and 
discharge  of  surface  waters  onto  his  property. 
Plaintiff's  lot  was  eroded,  his  cellar  flooded,  and 
his  home  undermined.  Plaintiff  alleged  that  the 
city  owed  him  a  duty  not  to  pave  and  grade  streets 
in  a  manner  which  would  concentrate  surface 
water  on  the  plaintiff's  land.  Defendant  denied 
breaching  this  duty.  The  trial  court  held  for  plain- 
tiff. The  North  Carolina  supreme  court  affirmed. 
The  court  determined  that  a  city  is  liable  for 
negligence  when  it  fails  to  exercise  ordinary  skill 
and  caution  in  constructing  artificial  drains. 
Damages  for  a  permanent  injury  equal  the  dif- 
ference between  the  value  of  the  property  before 
and  after  the  complained  of  acts.  (Robinson- 
Florida) 
W 72-07 186 


CLARKE  V.  ACKERMAN  (JURISDICTION  OF 
NEW  YORK  OVER  HUDSON  RIVER). 

243  App.  Div.  446, 278  N.Y.S.  75-80  (1935). 

Descriptors:  'New  York,  'New  Jersey,  'State  ju- 
risdiction, 'Treaties,  Bridges,  Hudson  River, 
Navigable  rivers,  Boundaries  (Property),  Bounda- 
ry disputes,  Legal  aspects,  Judicial  decisions. 

Plaintiff  motorcyclist  sued  defendant  New  Jersey 
motorist  for  damages  in  tort  resulting  from  an  auto 
accident  on  the  George  Washington  Bridge.  Plain- 
tiff attempted  to  obtain  'long-arm'  jurisdiction 
over  defendant  by  the  New  York  statute.  Accord- 
ing to  one  section  of  the  1834  New  York-New  Jer- 


sey treaty,  the  accident  occurred  on  the  New  Je 
sey  side  of  the  bridge.  However,  another  sectii 
of  the  treaty  provided  that  New  York  would  ha' 
exclusive  jurisdiction  respecting  the  waters  of  tl 
Hudson  River,  subject  to  certain  inconsequent! 
exceptions.  Plaintiff  therefore  contended  that  j 
risdiction  was  properly  obtained  over  defendai 
Nevertheless,  the  New  York  supreme  court  co 
strued  the  latter  treaty  provision  to  apply  only 
police  jurisdiction  over  the  Hudson  River,  co 
eluding  that  New  Jersey  had  not  given  i 
sovereignty  over  its  portion  of  the  river.  Hence  tl 
court  held  that  jurisdiction  was  not  obtaine 
(Hart-Florida) 
W72-07187 


KLEIN  V.  TOWN  OF  PITTSTOWN  (LIABILI1 
OF  TOWN  FOR  REMOVING  EMBANKMEN 
CAUSING  FLOOD). 

241  App.  Div.  202,  272  N.Y.S.  324-327  (1934). 

Descriptors:  'New  York,  'Cities,  'Flood 
'Damages,  Cloudbursts,  Dam  failure,  Flood  pi 
tection,  Rain,  Rain  water,  Water  injury,  Floi 
damage,  Judicial  decisions,  Legal  aspects. 

Plaintiff  landowner  sued  defendant  municipali 
for  damages  from  a  flood.  Plaintiff's  land  was  a 
jacent  to  a  road.  Land  on  the  opposite  side  w 
higher  than  plaintiff's.  To  prevent  water  fro 
flowing  from  the  higher  land,  across  the  road,  ai 
onto  his  land,  plaintiff  erected  an  18-inch  emban 
ment  next  to  the  ditch  on  his  side  of  the  road.  Tl 
road  was  washed  out  by  a  heavy  rain;  defenda 
removed  plaintiff's  embankment  while  maki: 
repairs.  Removal  of  the  embankment  allowi 
plaintiff's  land  to  be  flooded  during  the  next  hea 
rain.  Plaintiff  contended  defendant  was  liable  f 
his  flood  injury.  However,  since  defendant  had  i 
duty  to  maintain  the  embankment,  the  New  Yo 
supreme  court  held  defendant  was  not  liable  f 
plaintiff's  flood  damage.  (Hart-Florida) 
W72-07188 


HANSON  V.  CITY  OF  MONTEVIDEO  (FLOC 
DAMAGE  RESULTING  FROM  EXTRAORDIN 
RY  RAINFALL). 

249  N.  W.  46-47.  (Minn  1933). 

Descriptors:  'Minnesota,  'Flood  damage,  'Stoi 
runoff,  'Storm  drains,  Judicial  decisions,  Lc( 
aspects,  Water  law.  Flood  control,  Draina 
systems,  Flash  floods.  Flood  protection.  Ov< 
flow.  Floods,  Precipitation  (Atmospheric),  Rai 
Rain  water.  Runoff,  Storms,  Surface  runol 
Water  injury.  Surface  drainage,  Engineering  stru 
tures,  Sewers,  Cities,  Drainage  engineering. 

Plaintiff  landowner  sued  defendant  city  f 
damages  resulting  from  the  flooding  of  his  propi 
ty.  The  city  had  installed  two  new  drainage  outlc 
in  the  vicinity  of  plaintiff's  property.  However, 
preparation  for  street  improvements,  the  city  al 
spread  a  windrow  of  gravel  along  the  street.  Tb 
night  the  most  intense  rainfall  ever  recorded  in  tl 
city  occurred,  sweeping  the  gravel  and  oth 
debris  onto  the  drains.  This  clogged  the  drain 
causing  an  overflow  which  subsequently  floodi 
plaintiff's  property.  Plaintiff  alleged  that  the  ci 
was  negligent  in  construction  of  the  sewer  draii 
The  trail  court  granted  a  judgment  notwithstandii 
the  verdict  on  motion  by  the  defendant  city.  Tl 
Supreme  Court  of  Minnesota  affirmed,  finding  tl 
city  had  not  failed  to  exercise  reasonable  care  ai 
skill.  A  city  is  not  held  responsible  for  the  resul 
of  a  rainfall  that  is  unusual,  extraordinary,  andoi 
that  cannot  reasonably  be  anticipated.  (Robinso 
Florida) 
W72-07189 


STATE  V.  DOVE  (STATE'S  POWER  TO  EXE1 
CISE  JURISDICTION  OVER  LAKE  UNT1 
TREATY  BECOMES  OPERATIVE). 

236  N.W.  322-324  (Minn  1931). 
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;scriptors:  'Minnesota,  "International  law, 
'reaties,  'Fishing,  Federal  government,  Judicial 
cisions.  Water  law,  Legal  aspects,  Nets,  Fish, 
ater  utilization,  Lakes,  Lake  fisheries,  Surface 
iters,  Boundaries  (Property),  Law  enforcement, 
wernmental  interrelations. 

te  State  of  Minnesota  prosecuted  the  defendant 
r  fishing  with  gill  nets  2,500  feet  south  of  the 
undary  line  established  in  Rainy  Lake  by  joint 
lion  between  the  United  States  and  Canada.  De- 
ndant  contended  that  the  Webster-Asburton 
eaty  and  the  Root-Bryce  Treaty  terminated  Min- 
sota's  jurisdiction  over  fishing  in  this  area  and 
sted  it  in  the  International  Fisheries  Commis- 
m.  However,  no  regulations  had  been 
jclaimed  placing  the  International  Fisheries 
immission  into  operation.  The  trial  court  con- 
ned the  defendant.  The  Minnesota  supreme 
urt  affirmed.  Fishing  in  Rainy  Lake  on  the  Min- 
sota  side  of  the  Canadian  border  remained 
der  state  control  until  the  International  Fishe- 
s  Commission  began  to  function.  (Robinson- 
arida) 
72-07190 


LLVERT  CLIFFS'  COORDINATING  COMM, 
C.  V.  ATOMIC  ENERGY  COMM.  (FULL 
)NSIDERATION  OF  ENVIRONMENTAL  EF- 
CTS  IN  ADMINISTRATIVE  DECISION  MAK- 

G). 

invironmental  Law  Reporter  20346-20357  (D.C. 

r.  July  23, 1971). 

scriptors:  'United  States,  'Environmental  ef- 
:ts,  'Nuclear  powerplants,  'Administrative 
cisions,  Project  planning,  Judicial  decisions, 
gal  aspects,  Legislation,  Administration,  Adju- 
:ation  procedure,  Federal  government,  Ad- 
nistrative  agencies,  Regulation,  Environment, 
ology,  Nuclear  wastes,  Thermal  pollution,  Con- 
uction,  Planning,  Operations,  Permits. 
:ntifiers:  'National  Environmental  Policy  Act. 

titioners  attacked  certain  procedural  rules  of 
ipondent  Atomic  Energy  Commission  as  being 
ilative  of  the  National  Environmental  Policy 
t  of  1969  (NEPA).  Prior  to  NEPA,  respondent 
J  failed  to  concern  itself  with  the  adverse  en- 
onmental  effects  of  the  facilities  which  it 
ensed.  Petitioners  argued  that  respondent's  new 
xedures  for  considering  environmental  effects 
led  to  meet  the  mandate  imposed  by  NEPA.  The 
■urt  of  Appeals  for  the  District  of  Columbia  Cir- 
it  ruled  that:  (1)  NEPA  imposes  an  affirmative 
ty  to  consider  environmental  values  at  every 
ge  of  the  decision-making  process,  including 
aring  board  review;  (2)  environmental  factors 
ist  be  taken  into  account  to  the  fullest  extent 
ssible,  from  the  time  that  the  Act  went  into  ef- 
:t;  (3)  each  federal  agency  must  assess  the 
mplete  environmental  costs  of  its  actions  on  a 
ie-by-case  basis;  and  (4)  the  duty  to  fully  con- 
er  action  which  will  avoid  environmental 
gradation  includes  an  immediate  review  of  prior 
ions  where  a  future  permit  will  be  required  for 
erating  the  approved  facility.  The  court  found 
it  respondent's  rules  did  not  comply  with  NEPA 
1  remanded  the  rules  for  further  consideration 
respondent.  (Johnson-Florida) 
'2-07191 


MP  FEDERAL  WATER  POLLUTION  CON- 
OL  BILL, 

ngress,      Washington,     D.C;     and      House, 

ishington,  D.C. 

?.  Kemp. 

ngressional  Record,  Vol  118,  No  24,  HI310- 

5  (daily  ed.)  February  22,  1972.  4  tab. 

scriptors:  'Water  pollution  control,  'Legisla- 
|l,  'Federal  government,  'Water  quality  stan- 
ds, Project  planning,  Legal  aspects,  Standards, 
'mils,  Political  aspects,  Waste  treatment, 
creation,  New  York,  Water  quality  control, 
vernment  finance,  Grants,  Loans,  Industrial 
stes,  Treatment  facilities,  Pollution  abatement, 


Regulation,  Administration,  Administrative  agen- 
cies. 

Introduced  by  Mr.  Kemp,  the  House  version  of  an 
amendment  to  the  Water  Pollution  Control  Act  has 
two  stages.  During  the  first  phase  ending  in  1976, 
companies  must  apply  the  best  practicable 
technology  to  control  water  pollution.  In  the 
second  stage,  companies  must  achieve  zero 
discharge  by  1981,  unless  they  can  show  that  it 
cannot  be  done  at  a  reasonable  cost.  The  objective 
is  to  achieve  water  clean  enough  for  swimming  and 
fish  propagation  by  1981,  and  to  eliminate  all  ef- 
fluents by  1985.  If  the  cost  of  zero  discharge 
proves  too  great  Congress  may  reconsider  this 
goal  in  1976.  The  Environmental  Protection  Agen- 
cy is  required  to  establish  standards  of  per- 
formance to  reflect  the  maximum  reduction  of  pol- 
lutants possible  through  the  use  of  the  best  availa- 
ble control  technology.  By  requiring  firms  to 
achieve  zero  discharge  unless  they  can  factually 
show  that  the  goal  cannot  be  reached  at  reasonable 
cost,  the  bill  shifts  the  burden  of  proof  from  the 
government  to  the  polluter.  A  detailed  study  by  the 
New  York  Department  of  Environmental  Conser- 
vation is  included.  The  study  examines  House, 
Senate,  and  Administration  water  pollution  con- 
trol bills  in  terms  of  their  effect  on  pending  pro- 
jects in  New  York.  (Horwitz-Florida) 
W72-07192 


REFUSE  ACT  PERMIT  PROGRAM. 

Congress,  Washington,  D.C;  and  Committee  on 

the  Environment  (U.  S.  Senate). 

For  primary  bibliographic  entry  see  Field  05G. 

W72-07193 


A  REGULATION  REQUIRING  THE  SUBMIS- 
SION OF  ENGINEERING  REPORTS  AS  A  PART 
OF  APPLICATIONS  FOR  THE  DISCHARGE  OF 
SEWAGE  AND/OR  INDUSTRIAL  WASTES  AND 
FOR  THE  CONSTRUCTION  OR  ALTERATION 
OF  TREATMENT  WORKS  OR  OUTLETS  OR 
FOR  THE  INCRE  ASE  OF  LOAD  THROUGH 
EXISTING  TREATMENT  WORKS  OR  OUT- 
LETS. 

South  Carolina  Pollution  Control  Authority, 
Columbia. 

For  primary  bibliographic  entry  see  Field  05G. 
W72-07194 


ENFORCEMENT  OF  ENVIRONMENTAL  LAW 
ON  THE  LOCAL  LEVEL, 

Metropolitan  Sanitary  District  of  Greater  Chicago, 

III. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-07195 


MENZER  V.  VILLAGE  OF  ELKHART  LAKE 
(POWER  OF  LOCAL  GOVERNMENT  TO 
REGULATE       BOATING       ON      NAVIGABLE 

LAKE). 

186  N.W.2d  290-298  (Wis.  1971). 

Descriptors:  'Wisconsin,  'Boating  regulations, 
'Navigable  waters,  'Local  governments,  'Lakes, 
Legislation,  Public  health,  Legal  aspects,  Judicial 
decisions,  Bodies  of  water,  Recreation,  Safety, 
Ownership  of  beds,  Public  rights,  Boating,  Cities. 
Identifiers:  'Public  trust  doctrine. 

Plaintiff  landowner  sued  to  have  defendant  city's 
ordinance  prohibiting  the  operation  of  power  boats 
on  a  navigable  lake  declared  invalid.  Plaintiff  con- 
tended that  defendant  had  no  authority  to  regulate 
boating  on  navigable  waters.  Defendant  contended 
that  Wisconsin  statutes,  section  30.77,  conferred 
such  power.  The  Wisconsin  supreme  court  held 
that  cities  are  statutorily  authorized  to  regulate  the 
use  of  boats  in  the  interest  of  public  health  and 
safety,  so  long  as  such  regulations  are  not  incon- 
sistent with  state  statutes.  The  court  ruled  that  de- 
fendant's ordinance  was  local  in  scope  and,  there- 
fore,   permissible.    The    questioned    relationship 


between  the  ordinance  and  the  public  health  and 
safety  raised  a  material  question  of  fact  to  be 
determined  at  trial.  The  court  held  further  that  the 
public  trust  doctrine,  by  which  the  state  exercised 
control  over  navigable  waters,  was  not  abdicated 
by  delegation  of  limited  power  to  cities,  but  was 
enhanced  where  local  conditions  required  regula- 
tion. The  court  suggested  that  a  sharper  legislative 
delineation  of  the  area  subject  to  local  regulation 
would  be  desirable.  (Grant-Florida) 
W72-07196 


TEXACO,  INC.  V.  HICKEL  (VALIDATION  OF 
STATE  LEASE  EXISTING  BEFORE  SUB- 
MERGED LANDS  ACT). 

437  F.2d  636-646  (D.C.  Cir.  1970). 

Descriptors:  'Submerged  Lands  Act,  'Leases, 
♦Oil  wells,  'State  jurisdiction,  Federal  jurisdic- 
tion, Continental  shelf,  Administrative  decisions, 
Administrative  agencies,  Legal  aspects,  Judicial 
decisions,  Legislation,  Oil  fields,  Oil,  State 
governments,  Federal  government,  Oil  industry. 
Identifiers:  'Outer  Continental  Shelf  Lands  Act. 

Petitioner  oil  company  sought  to  compel  respon- 
dent Secretary  of  the  Interior  to  issue  a  drilling 
permit  within  an  offshore  oil  lease  granted  by 
Louisiana  in  1936  and  validated  in  1958  under  the 
Submerged  Lands  Act  as  an  historical  lease  of 
submerged  lands.  The  seaward  boundary  of  the 
lease  was  Louisiana's  territorial  limit,  which  at  the 
time  of  the  lease  was  in  good  faith  believed  to  be 
three  leagues  from  land.  The  Act  fixed  the  max- 
imum limit  of  an  historical  boundary  at  three 
leagues  from  the  coastline.  Respondent  denied 
petitioner's  drilling  request  on  grounds  that  the 
proposed  drilling  site  was  seaward  of  three  leagues 
from  the  historical  baseline  of  the  Louisiana  lease, 
as  established  in  1958.  Petitioner  contended  that 
the  coastline  was  construed  to  be  the  salient  points 
line,  which  would  place  the  drilling  site  within 
three  leagues.  The  court  held  that  the  1958 
proceeding  had  not  established  the  actual  histori- 
cal baseline.  It  had  merely  validated  the  historical 
lease  and  set  its  outer  limit.  Consequently,  the 
denial  of  the  permit  was  held  unjustified,  and  peti- 
tioner was  entitled  to  a  de  novo  determination  by 
respondent  as  to  the  appropriate  historical 
baseline.  (Grant-Florida) 
W72-07197 


PARKLAWN,  INC.  V.  GIANT  FOOD,  INC, 
(RIGHT  TO  STOP  FLOODING  OF  PROPERTY 
DUE  TO  IMPROPER  DRAINAGE  OF  UPPER 
LANDOWNERS  PROPERTY). 

277  A.2d  80-84  (Ct.  App.  Md.  1971). 

Descriptors:  'Drainage  effects,  'Damages,  'Land 
tenure,  'Maryland,  Construction,  Legal  aspects, 
Remedies,  Local  governments,  Judicial  decisions, 
Erosion,  Drainage  water,  Drainage,  Drainage 
systems,  Streams,  Building  codes,  Adjacent  lan- 
downers, Topography. 

Plaintiff  lower  landowner  sought  both  damages  for 
prior  flooding  of  its  cemetery  and  an  injunction  to 
force  defendant  upper  landowner  to  improve 
drainage  from  its  lands.  After  the  defendant  con- 
structed a  shopping  center,  the  stream  which 
flowed  through  defendant's  land  onto  plaintiff's 
land  periodically  overflowed.  Each  time  the 
stream  overflowed  excessive  water,  silt,  debris, 
and  dirt  was  deposited  on  plaintiff's  cemetery. 
Plaintiff  contended  that  the  flooding  was  caused 
by  improper  drainage  facilities  for  defendant's 
shopping  center  as  well  as  erosion  from  a  vacant 
lot  owned  by  defendant.  Plaintiff  alleged  that  de- 
fendant was  negligent  in  maintaining  the  vacant  lot 
and  that  the  drainage  system  of  the  shopping 
center  constituted  a  private  nuisance.  Defendant 
contended  that  since  the  land  was  developed  in 
compliance  with  local  ordinances,  no  liability  ex- 
isted for  the  periodic  overflow.  Plaintiff  was  al- 
lowed to  recover  for  past  damages  to  the  cemetery 
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and  to  obtain  an  injunction  forcing  defendant  to 
take  corrective  action.  (Horwitz-Florida) 
W72-07198 


UNITED  STATES  V.  PENNSYLVANIA  INDUS- 
TRIAL CHEMICAL  CORP.  (CONSEQUENCES 
OF  GOVERNMENT'S  FAILURE  TO 
ESTABLISH  REFUSE  ACT  PERMIT 

PROCEDURES). 
329  F.  Supp.  1118-1124  (W.D.  Pa.  1971). 

Descriptors:  *United  States,  'Chemical  wastes, 
*Rivers  and  Harbors  Act,  'Water  Quality  Act, 
♦Pollution  abatement,  Permits,  Standards,  Federal 
government,  Judicial  decisions,  Legislation,  Ad- 
ministrative agencies.  Legal  aspects,  Regulation, 
Adjudication  procedure,  Sewage,  Industrial 
wastes,  Effluents,  Water  pollution  sources,  Waste 
disposal,  Water  quality  control,  Environmental 
engineering,  Water  quality  standards. 

Defendant  corporation  was  indicted  and  tried  on 
four  counts  of  discharging  chemical  effluents  into 
the  Monongahela  River  in  violation  of  the  Rivers 
and  Harbors  Act  of  1899.  Prior  to  the  verdict,  de- 
fendant moved  for  a  judgment  of  acquittal.  Defen- 
dant contended  that:  (1)  pipes  carrying  the  effluent 
were  sewers  and  discharges  from  sewers  were  ex- 
empted from  the  Act,  (2)  enforcement  of  the  Act 
was  estopped  by  the  government's  failure  to 
establish  permit  procedures,  and  (3)  the  discharge 
did  not  violate  state  water  quality  standards  and 
therefore  the  Act  was  not  violated.  The  United 
States  District  Court  for  the  Western  District  of 
Pennsylvania  held  that:  (1)  the  Rivers  and  Harbors 
Act  exempts  only  'sewage',  not  all  matter  flowing 
in  a  liquid  state  from  an  underground  conduit;  (2) 
dischargers  must  make  application  for  a  permit, 
the  government  has  no  duty  to  solicit  applications; 
and  (3)  prohibitions  of  the  Rivers  and  Harbors  Act 
are  not  affected  by  provisions  of  the  Water  Pollu- 
tion Control  Act  dealing  with  water  quality  stan- 
dards. Defendant's  motion  for  acquittal  was  de- 
nied. (Johnson-Florida) 
W72-07199 


GENERAL  DESIGN  CRITERIA  FOR  NUCLEAR 
POWER  PLANTS, 

Atomic  Energy  Commission,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-07200 


BOROUGH  OF  AMBLER  V.  SHEPHERD  (DUTY 
OF  MUNICIPALITY  TO  MAINTAIN  STREAM- 
FLOW  IN  STREAM  USED  TO  CARRY  THE  MU- 
NICIPAL SEWAGE). 

For  primary  bibliographic  entry  see  Field  05G. 
W72-07201 


RECENT  CASES  OF  WATER-UTILITY  LIA- 
BILITY, 

National     Inst,     of     Municipal     Law     Officers, 

Washington,  D.C. 

B.W.Rhyne. 

Journal  American  Water  Works  Association,  Vol. 

64,  p.  82-87,  February  1972.  3  photo. 

Descriptors:  'Public  utilities,  'Water  distribution 
(Applied),  'Judicial  decisions,  'Municipal  water, 
Water  supply,  Cities,  Legal  aspects,  Structures, 
Conduits,  Local  governments,  Institutional  con- 
straints, Standards,  Water  policy,  Water  distribu- 
tion (Policy),  Water  conveyance,  Water  delivery, 
Public  utility  districts,  Water  works. 
Identifiers:  'Sovereign  immunity,  Absolute  liabili- 
ty. 

Generally,  water  utilities  are  liable  for  negligent 
acts.  This  applies  to  a  municipally  owned  utility, 
but  only  in  its  proprietary  role.  The  governmental 
functions  of  water  utility  operation  are  exempted 
from  liability  under  the  sovereign  immunity  doc- 
trine. For  some  acts  strict  liability  is  imposed,  for 
other  negligence  must  be  proven.  The  validity  of 
contracts  against  liability  is  discussed.  Illustrative 


cases  of  liability  and  nonliability  are  provided. 
Generally,  the  defense  of  sovereign  immunity  is 
available  in  cases  arising  out  of  fire  protection  ser- 
vices, but  this  rule  is  undergoing  change  in  some 
states.  A  utility  operator  is  generally  liable  for  con- 
tamination of  a  water  supply.  Liability  for  injury 
caused  by  structural  defects  usually  depends  upon 
who  has  control  over  the  item.  Cases  in  conflict  on 
this  point  are  discussed.  Cases  frequently  involve 
water  mains.  Generally,  sovereign  immunity  is  in- 
applicable and  negligence  must  be  shown.  There 
is,  however,  a  tendency  toward  strict  liability. 
Some  courts  apply  the  'escaping  substances'  doc- 
trine of  Rylands  v.  Fletcher  to  damage  caused  by 
broken  mains.  Cases  are  discussed  to  show  what 
considerations  are  involved  in  proving  negligence. 
(Grant-Florida) 
W72-07202 


SCHWING  V.  CITY  OF  BATON  ROUGE  (COM- 
PENSATION FOR  THE  TAKING  OF  RIPARIAN 
RIGHTS). 

249  So.2d  304-310  (La.  CtApp.  1971). 

Descriptors:  'Louisiana,  'Condemnation  value, 
'Eminent  domain,  'Riparian  rights,  Zoning.  Judi- 
cial decisions,  Legal  aspects,  Local  governments, 
Jurisdiction,  Public  rights,  Building  codes,  Land 
tenure,  Cities,  Land  use,  Project  planning. 

In  a  case  involving  an  appeal  of  a  refusal  to  resub- 
divide  land,  the  Court  of  Appeal  of  Louisiana, 
First  Circuit,  stated  that  only  rights  under  a  ripari- 
an servitude  may  be  taken  for  public  use  without 
just  compensation.  This  single  exception  was 
modified  by  the  1921  Louisiana  constitution  to 
require  payment  of  the  assessed  value  for  the  prior 
year.  The  court  noted  that  the  legislature  intended 
to  regard  riparian  servitude  as  a  special  case,  with 
all  other  servitudes,  such  as  those  for  streets, 
requiring  just  compensation  to  be  paid  the  owner 
for  his  loss.  (Horwitz-Florida) 
W72-07203 


FEDERAL     WATER     POLLUTION    CONTROL 
ACT  AMENDMENTS  OF  1971. 

Congress,      Washington,     D.C;     and      Senate, 
Washington,  D.C. 

Congressional  Record,  Vol.  117,  No.  164,  S  17424- 
17486  (daily  ed.)  November  2,  1971. 

Descriptors:  'Legislation,  'Standards.  'Treat- 
ment facilities,  'Federal  Water  Pollution  Control 
Act,  Effluents,  Water  pollution  control,  Water  pu- 
rification. Sewage  treatment.  Federal  government. 
Permits,  Regulation,  Legal  aspects,  Administra- 
tion, Grants,  Projects,  Research  and  development. 
Loans,  Education,  Training,  Navigable  waters. 
Costs,  Government  finance. 
Identifiers:  Environmental  Protection  Agency. 

The  bill's  objective  is  elimination  of  effluents  in 
navigable  waters  by  1985,  with  an  intermediate 
goal  of  1981.  The  Environmental  Protection  Agen- 
cy, in  cooperation  with  the  states,  is  to  devlop 
comprehensive  programs  of  research  and  control 
for  elimination  of  pollution  in  navigable  waters.  A 
broad  program  of  training  grants,  scholarships, 
and  demonstrations  is  authorized.  States  and  mu- 
nicipalities are  permitted  grants  to  assist  in  con- 
struction of  better  pollution  control  and  treatment 
facilities.  Effluent  discharges  are  unlawful  except 
as  provided  in  the  bill.  Point  source  discharges  are 
to  be  unlawful  by  1976,  except  for  publicly  owned 
treatment  works,  which  will  conform  to  the  best 
practicable  control  technology.  After  1981  public 
discharges  must  cease  unless  the  Administrator 
finds  the  cost  unreasonable.  The  bill  also  provides 
liability  provisions  for  oil  discharges,  standards 
for  sanitation  devices  on  vessels,  prerequisites  for 
securing  a  federal  permit,  emergency  powers  to 
abate  pollution  which  threatens  imminent  danger 
to  health  or  welfare  of  persons,  and  citizen  suits  to 
enforce  standards.  Several  advisory  boards  are 
created.  (Grant-Florida) 
W72-07204 


ENVIRONMENTAL  LAW--WATE 

RESOURCES-ZONES  OF  SHARED  CONSEI 
VATION  AUTHORITY  AND  UNITED  STAT] 
PUBLIC  POLICY, 

For  primary  bibliographic  entry  see  Field  05G. 
W72-07205 


POWER  AND  THE  ENVIRONMENT:  A  STAT 
TORY  APPROACH  TO  ELECTRIC  FACILI1 
SITING, 

For  primary  bibliographic  entry  see  Field  06G. 
W72-07206 


THE   USE   OF  QUI  TAM    ACTIONS   TO   PRl 
TECT  THE  ENVIRONMENT, 

Kafin  and  Needleman,  Glen  Falls,  New  York. 
For  primary  bibliographic  entry  see  Field  06G. 
W72-07207 


QUI  TAM  ACTIONS  UNDER  THE  1899  REFUi 
ACT:  POSSIBILITY  OF  INDIVIDUAL  LEG/ 
ACTION  TO  PREVENT  WATER  POLLUTION, 

For  primary  bibliographic  entry  see  Field  05G. 
W72-07208 


LITTORAL  STATE  HAS  NO  RIGHTS  OVI 
THE  BED  OF  THE  CONTINENTAL  SHEI 
OTHER  THAN  THOSE  OF  EXPLORATIC 
AND  EXPLOITATION, 

P.  M.  Eisemann. 

Journal  of  Maritime  Law  and  Commerce,  Vol. 

p.  189-192,  October  1971.  10  ref. 

Descriptors:  'International  law,  'Contineni 
shelf,  'International  waters,  'Judicial  decision 
'Foreign  countries.  Exploration,  Exploitatio 
Legal  aspects,  Water  law,  Littoral,  Beds  und 
water.  Jurisdiction,  Administrative  agencic 
Political  aspects.  Institutional  constraints,  Bou 
dary  disputes,  Treaties,  Foreign  waters.  Law 
the  sea. 

Identifiers:  'France,  'Contiguous  zone.  'Ter 
torial  waters,  'Geneva  Convention  on  the  Ter 
torial  Sea  and  the  Contiguous  Zone,  Sovereignty 

A  recent  decision  of  the  highest  French  admini 
trative  court,  interpreting  the  International  Co 
vention  on  the  Territorial  Sea  and  Contiguo 
Zone ,  is  noteworthy  for  its  clarification  of  the  rel 
tionship  between  territorial  waters  and  the  co 
tiguous  zone  in  international  law.  The  Frem 
court  explained  that  under  the  Convention  a  sta 
exercises  sovereignty  over  its  territorial  watei 
but  it  exercises  only  limited  police  power,  n 
sovereignty,  over  the  contiguous  zone  beyond  tl 
territorial  waters.  Territorial  waters  extend  a  ma 
imum  of  three  miles  from  the  baseline;  the  co 
tiguous  zone  extends  a  maximum  of  12  miles  fro 
the  same  baseline.  International  practice  has.  ho1 
ever,  accepted  a  state  extension  of  its  territori 
limits  to  12  miles.  This  eliminates  the  contiguo 
zone.  Moreover,  by  international  convention  a  I 
toral  state  enjoys  certain  exclusive  soverei) 
rights,  not  sovereignty,  over  the  continental  she 
France  has  set  its  territoral  limits  at  three  mile 
The  recent  case  is  also  improtant  because  it  cc 
rectly  interprets  the  Convention  on  the  Contine 
tal  Shelf  at  a  time  when  states  are  prone  to  i 
terpret  'sovereign  rights'  too  broadly.  (Grai 
Florida) 
W72-07209 


OIL   POLLUTION   BY   SHIPS   AND   FREEDO 
OF  THE  HIGH  SEAS, 

Tel-Aviv  Univ.  (Israel). 

For  primary  bibliographic  entry  see  Field  05G. 

W72-072I0 


NATIONAL  WEEKLIES,  INC.  V.  JENSEN  (C 
TVS  LIABILITY  FOR  NEGLIGENCE  I 
FLOODING  OF  BUILDING). 

235  N.W.  905-909  (Minn.  1931). 
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lescriptors:  'Minnesota,  *Storm  runoff,  'Water 
ljury,  'Flood  damage,  Cities,  Legal  aspects,  Ju- 
icial  decisions.  Water  law,  Damages,  Remedies, 
torms.  Cloudbursts,  Precipitation  (Atmospheric), 
;ain,  Runoff,  Flash  floods,  Floods,  Rain  water, 
(verflow,  Floodwater,  Acts  of  God,  Negligence. 

laintiff  landowner  sued  defendant  city  to  recover 
amages  for  the  negligent  flooding  of  the  base- 
lenl  of  his  building.  While  improving  a  street,  the 
ity  had  removed  a  portion  of  the  stone  curb  and 
rick  paving  adjacent  to  plaintiff's  retaining  wall. 
,  hard  rain  later  flooded  plaintiff's  basement, 
laintiff  alleged  that  the  city  was  negligent  in  per- 
litling  the  basement  to  remain  unprotected.  The 
ity  contended  that  since  the  rainfall  was  unduly 
svere  and  constituted  an  act  of  God,  the  city  was 
ot  liable.  The  verdict  was  for  the  defendant  in  the 
irst  trial  court;  but,  upon  retrial  on  plaintiff's  mo- 
on, the  verdict  was  for  the  plaintiff.  The  Supreme 
lourt  of  Minnesota  affirmed.  A  city  is  liable  for 
lood  damages  if  its  negligence,  notwithstanding 
D  unusually  heavy  rainfall,  was  a  proximate 
ause.  (Robinson-Florida) 
m-07211 


HICAGO,  M.  AND  G.  R.R.  V.  WHEELER 
OVERFLOW  CAUSED  BY  NEGLIGENT 
[ECONSTRUCTION  OF  TRESTLE). 

Tenn.  App.  100-111  (1925). 

)escriptors:  'Tennessee,  'Obstruction  to  flow, 
Flood  damage,  Overflow,  Ditches,  Railroads, 
)rops,  Land,  Land  tenure,  Drainage,  Water  cour- 
es  (Legal),  Rainfall,  Damages,  Construction, 
,egal  aspects,  Judicial  decisions,  Banks,  Floods, 
Vater  levels,  Drainage  effects. 

'laintiff  farm  lessee  sued  defendant  railroad  for 
lamages  resulting  when  his  crops  were  flooded, 
'laintiff  alleged  that  defendant  had  reconstructed 
;  trestle  passing  over  a  ditch  so  as  to  obstruct  the 
litch  and  impede  drainage.  Plaintiff  further  alleged 
hat  defendant  negligently  allowed  this  condition 
o  persist.  Defendant  contended  that  other  ob- 
tructions  contributed  to  plaintiff's  damage,  that 
ixtraordinary  rainfall  was  the  proximate  cause  of 
he  damage,  and  that  there  had  been  no  negligence 
n  reconstructing  and  maintaining  the  trestle.  The 
rennessee  appellate  court  held  that  a  railroad 
vhich  negligently  constructs  a  trestle  across  a 
litch  so  that  drifts  accumulate  against  the  piling, 
hereby  causing  water  to  overflow  and  injure 
:rops,  is  liable  for  resulting  damages,  especially 
vhere  such  drifts  are  permitted  to  remain  for  an 
inreasonalbe  time.  The  court  also  held  that  a  farm 
essee  is  not  required  to  dig  a  ditch  to  protect  him- 
ielf  from  waters  obstructed  by  a  railroad  trestle, 
["he  court  affirmed  a  jury  verdict  for  plaintiff. 
Duss-Florida) 
N72-072 12 


HURLEY  V.  KINCAID  (COMPENSATION  FOR 
rAKING  OF  PROPERTY  FOR  FLOOD  CON- 
iROL  PURPOSES). 

!85  U.S.  95,  52  S.  Ct.  267-269  (1932). 

Descriptors:  'Louisiana,  'Mississippi  River, 
'Flood  control,  'Condemnation  value,  Flood- 
*ays,  Federal  government,  Legal  aspects,  Judicial 
iecisions,  Remedies,  Legislation,  Eminent 
iomain,  Compensation,  Administrative  agencies, 
Levees,  Water  control,  Flood  protection,  Flood 
routing,  Mississippi  River  Basin,  Navigable  rivers. 

Plaintiff  farmer  sued  to  enjoin  defendant  United 
States  and  certain  of  its  officers  and  agencies  from 
carrying  out  a  flood  control  project  involving  a 
floodway  which  allegedly  would  result  in  greatly 
increased  flooding  of  plaintiff's  land.  The  flood- 
way  was  to  be  constructed  under  the  Mississippi 
River  Floodway  Control  Act.  The  suit  was 
dismissed  against  the  United  States,  which  had  not 
consented  to  be  sued,  but  continued  against  the 
Secretary  of  War  and  others.  Defendants  con- 
tended the  project  would  not  cause  increased 
flooding  of  plaintiff's  land.  The  district  court  ruled 


the  project  would  result  in  a  taking  of  plaintiff's 
property  and  issued  an  injunction.  The  United 
States  Supreme  Court  held  the  taking  of  plaintiff's 
land  could  be  compensated  under  a  federal  law, 
and  that  the  fifth  amendment  did  not  require  pay- 
ment in  advance.  The  Court  denied  an  injunction 
because  plaintiff  had  a  proper  remedy  in  an  action 
at  law,  rather  than  through  an  injunction  to  force 
prior  condemnation  and  compensation.  (Morris- 
Florida) 
W72-07213 


LEININGER  V.  COUNTY  HIGHWAY  COMMIT- 
TEE (DAMAGES  FOR  THE  OBSTRUCTION  OF 
SURFACE  RUNOFF). 

258  N.  W.  368-370  (Wis.  1935). 

Descriptors:  'Wisconsin,  'Surface  drainage, 
'Condemnation  value,  'Surface  runoff,  'Highway 
relocation,  Legislation,  Eminent  domain, 
Damages,  Land  tenure,  Highways,  Outlets, 
Ditches,  Construction,  Surface  waters,  Legal 
aspects,  Judicial  decisions,  culverts,  Right-of- 
way,  Adjacent  land  owners,  Repulsion  (Legal 
aspects),  Diversion. 

Plaintiff  adjacent  land  owners,  in  condemnation 
proceedings,  sought  to  assess  damages  for  a  taking 
of  their  property  resulting  from  highway  reloca- 
tion. Obstruction  of  surface  water  was  among  the 
elements  of  damages  alleged.  The  Supreme  Court 
of  Wisconsin  held  that  damages  from  the  obstruc- 
tion or  diversion  of  surface  water  may  not 
recovered  in  highway  relocation  condemnation 
proceedings,  because  the  obstruction  or  diversion 
is  not  incident  to  the  taking  of  property.  However, 
the  court  ruled  that  plaintiffs  did  have  a  cause  of 
action  based  on  a  Wisconsin  statute  making 
governmental  entities  liable  for  failure  to  provide 
proper  highway  drainage.  The  lower  court's  denial 
of  damages  for  the  obstruction  of  surface  water 
was  affirmed  on  grounds  that  plaintiffs  had  not 
sought  relief  under  the  statute.  (Duss-Florida) 
W72-07214 


SIGLER  V.  INTER-RIVER  DRAINAGE  DIST. 
(DRAINAGE  DISTRICT'S  LIABILITY  FOR  IN- 
UNDATION OF  LAND). 

279  S.W.  50-60  (Mo.  1925). 

Descriptors:  'Missouri,  'Drainage  districts, 
'Repulsion  (Legal  aspects),  'Watercourses  (Legal 
aspects),  Rivers,  Floods,  Surface  waters,  Surface 
runoff,  Administrative  agencies,  Eminent  domain, 
Condemnation,  Remedies,  Drainage  water, 
Riddance  (Legal  aspects),  Legal  aspects,  Judicial 
decisions,  Levees,  Flood  control. 

Plaintiff  landowners  sued  for  damages  to  their 
crops  caused  by  defendant  drainage  district's 
levee  which  obstructed  the  natural  sloughs  and 
drains  and  prevented  the  return  of  vagrant  flood- 
water  to  a  river.  Defendant  contended  that  since 
plaintiffs'  land  was  wholly  outside  the  district  any 
injury  caused  by  the  levee  resulted  solely  from 
repulsion  of  surface  water,  which  defendant  had  a 
right  to  protect  himself  against.  The  Missouri 
supreme  court  held  that  a  drainage  district  is  a 
governmental  agency  exercising  police  power,  and 
that  such  a  district  has  the  right  to  obstruct  vagrant 
surface  water  in  order  to  protect  lands  within  the 
district.  Injury  caused  to  an  owner  of  land  outside 
the  district  constitutes  damnum  absque  injuria. 
The  court  ruled  that  the  obstructed  slough  was  not 
a  watercourse,  because  the  evidence  showed  that 
in  several  places  it  was  eight  miles  wide  and  had  no 
banks  to  contain  a  channel.  Moreover,  the  only  ap- 
preciable flow  of  water  was  floodwater  from  a 
nearby  river.  A  watercourse  must  have  a  flow  of 
water  attributable  to  a  source  other  than  the  over- 
flow of  another  water  body.  (Grant-Florida) 
W72-07215 


THE  NATIONAL  PARKS,  MILITARY  PARKS, 
MONUMENTS,  AND  SEASHORES  (CREATION 
OF  NEW  PARKS,  MONUMENTS,  AND  AREAS). 

16  USCA  sees  79A  thru  79J,  90  thru  90E-3,  450qq 
thru  450qq-4(Supp.  1969). 

Descriptors:  'National  parks,  'National  recrea- 
tion areas,  'National  monuments,  'National 
memorials,  Federal  government,  Governments, 
Administration,  Legislation,  Regulation,  Stan- 
dards, National  forests,  Public  lands,  Parks, 
Recreation,  Conservation,  Forests,  Rivers,  Lakes, 
Mountains,  Federal  reservations,  Florida, 
Washington,  California. 

The  following  new  national  parks,  recreation 
areas,  monuments,  and  wilderness  areas  are 
created:  (1)  Redwood  National  Park,  (2)  North 
Cascades  National  Park,  (3)  Ross  Lake  National 
Recreation  Area,  (4)  Lake  Chelan  National 
Recreation  Area,  (5)  Pasayten  Wilderness,  and  (6) 
Biscayne  National  Monument.  Procedures  for 
acquisition  of  lands  by  purchase  or  donation  are 
described  as  are  methods  of  administering  these 
areas.  Boundaries  are  described.  Certain 
procedures  for  state  and  federal  cooperation  are 
outlined.  The  Secretary  of  the  Interior  is 
authorized  to  acquire  interests  in  land  from,  and  to 
enter  into  contracts  and  cooperative  agreements 
with,  owners  of  land  both  on  the  periphery  of 
Redwood  National  Park  and  on  watersheds  that 
feed  the  streams  within  the  Park.  This  authority  is 
conferred  to  protect  the  streams,  timber,  and  soil 
within  the  Park.  Interests  in  land  shall  not  include 
fee  title  unless  the  cost  of  less  than  fee  interests  is 
disproportionately  high.  (Robinson-Florida) 
W72-07216 


A    PRIMER    ON    ENVIRONMENTAL    LITIGA- 
TION, 

Speiser,  Shumate,  Geoghan,  Krause,  and  Rhein- 

gold,  New  York. 

For  primary  bibliographic  entry  see  Field  06G. 

W72-07217 


FLOOD  WARNINGS--THE  ROLE  OF  THE  NEW 
SOUTH  WALES  CIVIL  DEFENCE  ORGANISA- 
TION, 

Civil  Defence  Organization,  Sydney  (Australia). 
For  primary  bibliographic  entry  see  Field  02A. 

W72-07242 

6F.  Nonstructural  Alternatives 


STURDY  HOMES,  INC.  V.  TOWNSHIP  OF 
REDFORD  (CONSTITUTIONALITY  OF  FLOOD 
PLAIN  CONTROL  ORDINANCE). 

For  primary  bibliographic  entry  see  Field  06E. 
W72-06899 


POLICY  TOWARD  FLOOD  PLAIN   MANAGE- 
MENT, 

Cornell  Univ.,  Ithaca,  N.Y.  Water  Resources  and 

Marine  Sciences  Center. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-06965 


6G.  Ecologic  Impact  of 
Water  Development 


ECONOMIC  AND  ENVIRONMENTAL 

EVALUATION  OF  DEVELOPMENT  ALTERNA- 
TIVES FOR  BEAUFORT  COUNTY,  SOUTH 
CAROLINA, 

Clemson  Univ.,  S.C.  Water  Resources  Research 

Inst. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-06605 


MUD  GULCH  FLOOD  PREVENTION  PROJECT 
MEASURE,  SANGRE  DE  CRISTO  RC  AND  D 
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PROJECT,     COLORADO     (FINAL    ENVIRON- 
MENTAL IMPACT  STATEMENT). 

Soil  Conservation  Service,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  08A. 
W72-06642 


WAIKIKI  BEACH  (KUHIO  BEACH  SECTOR), 
OAHU,  HAWAII  (FINAL  ENVIRONMENTAL 
IMPACT  STATEMENT). 

Corps  of  Engineers,  Honolulu,  Hawaii.  Pacific 

Ocean  Div. 

For  primary  bibliographic  entry  see  Field  08 A. 

W72-06643 


KANEOHE-KAILUA  AREA,  OAHU,  HAWAII 
(FINAL  ENVIRONMENTAL  IMPACT  STATE- 
MENT). 

Army  Corps  of  Engineers,  Honolulu,  Hawaii. 
Pacific  Ocean  Div. 

For  primary  bibliographic  entry  see  Field  08  A . 
W72-06644 


FLOOD  CONTROL  IMPROVEMENT  ON  ES- 
OPUS  CREEK  AT  KINGSTON,  NEW  YORK; 
HUDSON  RIVER,  NEW  YORK  (FINAL  EN- 
VIRONMENTAL IMPACT  STATEMENT). 

Army  Engineer  District,  New  York. 

For  primary  bibliographic  entry  see  Field  08 A. 

W72-06645 


COLORADO  RIVER  BASIN  PILOT  PROJECT 
(FINAL  ENVIRONMENTAL  IMPACT  STATE- 
MENT). 

Bureau  of  Reclamation,  Denver,  Colorado.  En- 
gineering and  Research  Center. 
For  primary  bibliographic  entry  see  Field  03B . 
W72-06646 


STONEWALL  JACKSON  LAKE,  WEST  FORK 
RIVER,  WEST  VIRGINIA  (FINAL  ENVIRON- 
MENTAL IMPACT  STATEMENT). 

Army  Engineer  District,  Pittsburgh,  Pa. 

For  primary  bibliographic  entry  see  Field  08 A. 

W72-06647 


PECOS  RIVER  BASIN  WATER  SALVAGE  PRO- 
JECT (DRAFT  ENVIRONMENTAL  IMPACT 
STATEMENT). 

Bureau  of  Reclamation,  Amarillo,  Tex. 

For  primary  bibliographic  entry  see  Field  03B. 

W72-06648 


RIDGECREST  WASH  CHANNEL,  KERN  COUN- 
TY, CALIFORNIA  (FINAL  ENVIRONMENTAL 
IMPACT  STATEMENT). 

Army  Engineer  District,  Los  Angeles,  Calif. 
For  primary  bibliographic  entry  see  Field  04 A. 
W72-06649 


LOWER  KLAMATH  RIVER  FLOOD  CONTROL 
PROJECT  (DRAFT  ENVIRONMENTAL  IM- 
PACT STATEMENT). 

Army  Engineer  District,  San  Francisco,  Calif. 
For  primary  bibliographic  entry  see  Field  08A. 
W72-06650 


BERWIND  SNAGGING  AND  CLEARING  PRO- 
JECT, DRY  FORK  OF  TUG  FORK  OF  BIG 
SANDY  RIVER,  WEST  VIRGINIA  (FINAL  EN- 
VIRONMENTAL IMPACT  STATEMENT). 

Army  Engineer  District,  Huntington,  W.  Va. 
For  primary  bibliographic  entry  see  Field  04A. 
W72-06651 


CORPS  OF  ENGINEERS  CAUGHT  UP  IN  BAT- 
TLE OF  THE  BUILDERS  AGAINST  THE 
PRESERVERS, 

For  primary  bibliographic  entry  see  Field  06E. 
W72-06653 


ENVIRONMENTAL  DEFENSE  FUND,  INC.  V. 
CORPS  OF  ENGINEERS. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-06665 


ENVIRONMENTAL  PROTECTION:  WATER. 

National  Academy  of  Engineering,  Washington, 
D.C.  Committee  on  Power  Plant  Siting. 

Available  from  Printing  and  Publishing  Office, 
Nat.  Academy  of  Sciences,  Wash.  D.C.  20418, 
$10.50.  In:  Engineering  for  Resolution  of  the  Ener- 
gy-Environment Dilemma;  National  Academy  of 
Engineering,  Washington,  D.C,  1972,  p  81-150,  22 
fig,  11  tab,  101  ref.  NSF  Contract  NSF-C310,  TO. 
204. 

Descriptors:  'Powerplants,  'Thermal  pollution, 
•Surface  waters,  'Ecology,  'Sites,  Water  pollu- 
tion control.  Reviews,  Planning,  Environmental 
effects,  Aquatic  environments,  Electric  power- 
plants,  Erection,  Estuaries,  Lakes,  Rivers,  Reser- 
voirs, Heated  water,  Cooling  water. 
Identifiers:  Powerplant  siting. 

The  Water  Working  Group  of  the  National  Acade- 
my of  the  Engineering  Committee  on  Power  Plant 
Siting  is  concerned  with  alternatives  available  to 
blend  electricity  production  in  the  most  compati- 
ble way  with  the  aquatic  environment.  Six  dif- 
ferent ecosystems  are  recognized  in  electric 
generation:  (1)  oceanic,  (2)  estuarine,  (3)  riverine, 
(4)  lake,  (5)  reservoir,  and  (6)  cooling  pond.  All 
have  certain  diverse  physical,  chemical,  and 
biological  features  which  may  require  slightly  dif- 
ferent siting  and  design  considerations  from  a  na- 
tional, regional,  and  local  siting  basis.  Publications 
that  have  dealt  with  various  phases  of  the  electric 
generation-environment  interaction  are  reviewed, 
and  a  list  of  key  publications  is  included.  The  ob- 
jectives of  the  Water  Working  Group  are  to:  (I) 
Establish  a  procedural  pattern  for  siting  considera- 
tions, (2)  Give  high  visibility  to  areas  of  possible 
incompatibility  or  of  problem  interactions,  (3)  Sug- 
gest solutions  or  alternatives  to  minimize  con- 
flicts, and  (4)  Provide  some  suggestions  for 
research  priorities  in  order  to  assist  in  providing 
useful  information  needed  in  problem  solving. 
(Woodard-USGS) 
W72-06693 


ECOLOGY  AND  LAND  USE  OF  THE  SUPPL1 
PONDS  NATURAL  AREA,  BRANFORD,  CON 
NECTICUT, 

Diana  S.  Cooper,  and  William  L.  Hotaling. 

Yale    University   SCHOOL   OF   Forestry,   Ne« 

Haven,  Conn.,  1970.  56  p. 

Identifiers:   Animals,   Book,   Branford,   Connec 

ticut.    Conservation,    Ecology,    Land,    Natural 

Plants,  Ponds,  Samples. 

The  ecology  and  land  use  of  the  Supply  Pond 
Natural  Area  of  Branford,  Connecticut  were  stl 
died  by  2  graduate  students  of  the  School  c 
Forestry  at  Yale  University.  The  study  brinj 
theory  and  practice  together  in  man's  understam 
ing  and  use  of  his  environment,  presenting  infoi 
mation  theories  and  methods  which  the  town  ca 
apply  in  making  practical  decisions  in  performin 
its  task  of  land  stewardship.  Section  I  is  a  short  ei 
planation  of  some  basic  ecological  principle 
which  underlie  subsequent  information  about  tli 
tract  and  analysis  of  its  use  potentials.  Section 
gives  a  brief  look  at  the  area's  history.  Sectioi 
III,  IV  and  V  present  an  inventory  of  the  area 
resources.  Section  III  describes  physiographic  at 
climatological  features  within  the  Supply  Pon< 
Natural  Area  and  those  outside  it  which  affect  tl 
area.  Section  IV  inventories  living  plants  at 
animals  within  the  area,  and  the  ways  in  whk 
they  react  with  each  other  and  their  physical  e 
vironment  to  form  ecosystems.  Section 
describes  the  scenic  landscape  as  it  is  formed  I 
features  and  species  given  in  Sections  III  and  I' 
Section  VI  discusses  the  populus,  with  a  descri 
tion  of  the  Town  of  Branford,  its  needs  for  const 
vation,  education  and  recreation,  ways  in  whi< 
Branford  people  would  like  to  use  the  Supp 
Ponds  Natural  Area,  and  information  about  the  a 
ministration  of  the  area.  Section  VII  is  a  summa 
section,  in  which  information  from  all  the  prece 
ing  sections  is  brought  together  to  suggest  manag 
ment  and  use  alternatives  for  the  area.  Append 
are  the  preliminary  species  lists  of  vegetation  ai 
animals,  the  bedrock  geology,  and  the  results 
Connecticut  Stale  Health  Department's  wal 
samples  -Copyright  1971,  Biological  Abstrac 
Inc. 
W72-06824 


ENVIRONMENTAL  CONCEPTS  FOR  MT.  EL- 
BERT POWERPLANT, 

Bureau  of  Reclamation,  Denver,  Colo. 

G.  Evans. 

Paper,     International    Conference    on    Pumped 

Storage  Development  and  Environmental  Effects, 

Milwaukee,  Wisconsin,  Sept  1971.  38  p,  14  fig,  2 

ref. 

Descriptors:  'Environment,  'Aesthetics,  'Ecolo- 
gy, 'Pumped  storage.  Aquatic  life.  Water  quality, 
Recreation  facilities,  Fish,  Water  pollution  con- 
trol, Air  pollution,  Control,  Reservoirs,  Revegeta- 
tion.  Landscaping,  Hydroelectric  power.  Noise 
reduction,  Design  criteria. 

Identifiers:  'Fryingpan-Arkansas  Project  (Colo), 
Mount  Elbert  Pump-Storage  Plant  (Colo),  Land- 
scapes. 

The  200-mw  Mt.  Elbert  Pumped  Storage  Power- 
plant  is  a  key  feature  in  the  Bureau  of  Reclamation 
Fryingpan-Arkansas  Project.  The  project  diverts 
water  from  west  to  east  under  the  Continental  Di- 
vide. Mt.  Elbert  Powerplant  will  be  situated  in  Na- 
tional Forest  lands  just  east  of  14,431-ft  Mt.  El- 
bert, the  highest  point  in  Colorado.  Protection  and 
enhancement  of  the  environment  are  essential, 
particularly  since  the  powerplant  and  appur- 
tenances are  located  in  an  established  recreational 
area.  The  design  of  the  powerplant  included  plans 
for  minimizing  the  impact  of  people  on  the  natural 
environment  and  provisions  for  improved 
aesthetic,  recreational,  and  educational  ex- 
periences. Special  cleanup  provisions  are  required 
for  construction  sites  and  camps  in  order  to  leave 
the  area  in  a  natural-appearing  condition.  (USBR) 
W72-06756 


THE  ROLE  OF  THE  ENVIRONMENTAL  PR 
TECTION  AGENCY, 

Environmental  Protection   Agency,  Washingtc 

D.C. 

W.  D.  Ruckelshaus. 

Environmental  Affairs,  Vol.  1,  No.  3,  p.  528-5: 

November,  1971. 

Descriptors:  'Federal  government,  'Administ 
tive  agencies,  'Water  pollution  control,  'Polluti 
abatement,  United  States,  Standards,  Soc 
aspects.  Legislation,  Legal  aspects.  Water  la 
Administration,  Federal  project  policy,  Penni 
Coordination,  Education,  Planning,  Regulatk 
Non-structural  alternatives.  Environmental 
fects.  Social  adjustment.  Rivers  and  Harbors  A 
Clean  Air  Act. 

The  primary  mission  of  the  Environmental  Prot 
tion  Agency  (EPA)  is  simultaneously  to  a 
solidate.  evaluate,  and  improve  present  knowle< 
of  our  physical  environment,  while  applying 
vironmental  restoration  techniques  that  aires 
exist.  The  Agency  brings  under  one  roof  fed« 
programs  dealing  with  air  and  water  polluti 
drinking  water  quality,  solid  wastes,  pesticid 
and  environmental  radiation.  The  Agency's  dul 
include  the  following:  (1)  establishing  and  enfc 
ing  standards,  (2)  monitoring  pollution.  (3)  c 
ducting  research  and  demonstrations,  and 
assisting  state  and  local  governments  in  pollut 
control.  In  defending  the  environment.  EPA  t 
izes  the  National  Environmental  Policy  Act,  wh 
makes  all  federal  actions  which  might  have  sigt 
cant  environmental  implications  subject  to  E 
review,  and  an  executive  order  requiring  pen 
for  the  disposal  of  industrial  wastes  in  naviga 
waters.  Proposed  legislation  would  expand 
Agency's  authority  in  relation  to  pesticides,  tc 
substances,    and    ocean    waste    dumping    W 
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much  remains  to  be  done  before  effective  environ- 
mental controls  can  be  established,  society  must 
develop  an  environmental  ethic.  Each  individual 
must  realize  his  own  environmental  impact.  (John- 
son-Florida) 
W72-06871 


ENVIRONMENTAL  LITIGATION:  STRENGTHS 
AND  WEAKNESSES, 

American  Native  Rights  Fund,  Boulder,  Colo. 
J.  F.Brecher. 

Environmental  Affairs,  Vol.  1,  No.  3,  p.  565-577, 
November  1971.  30  ref. 

Descriptors:  'Environmental  sanitation,  'Adjudi- 
cation procedure,  'Judicial  decisions,  'Non-struc- 
tural alternatives,  'Pollution  abatement, 
Economics,  Rivers  and  Harbors  Act,  Legal 
aspects,  Public  rights,  Water  law,  Administrative 
agencies,  Federal  government,  Legislation,  Per- 
mits, Project  planning,  Regulation,  Environmental 
effects,  State  governments,  Adoption  of  practices, 
Costs,  Water  quality  control,  Water  pollution  con- 
trol. 

Identifiers:  National  Environmental  Policy  Act, 
Class  actions,  Refuse  Act. 

Environmental  litigation  is  most  often  used  in 
emergency  situations  to  temporarily  halt  environ- 
mentally dangerous  activities.  Such  litigation  may 
be  useful  in:  (1)  arousing  public  concern  and 
thereby  creating  political  pressure;  (2)  allowing 
cross-examination  of  polluters  to  get  direct  an- 
swers; (3)  making  data  in  the  hands  of  the  resource 
user  available  through  discovery;  (4)  hastening 
governmental  pollution  control  efforts;  and  (5) 
reducing  the  inherent  superiority  of  polluters  in 
terms  of  money,  power,  and  influence.  There  are 
several  drawbacks  to  environmental  litigation:  (1) 
the  heavy  expense  required  to  maintain  such  litiga- 
tion; (2)  the  tremendous  economic  burden  which 
environmental  clean-up  would  cast  upon  the  pol- 
luter; (3)  judicial  inability  to  go  beyond  the  im- 
mediate parties  in  fashioning  appropriate  relief; 
and  (4)  the  transitory  nature  of  court  victories, 
which  may  eventually  become  administrative  de- 
feats. Many  environmental  lawsuits  are  brought 
under  the  National  Environmental  Policy  Act  of 
1969  and  the  Refuse  Act.  Many  are  brought  as 
class  actions.  While  several  standing  problems 
have  been  overcome,  administrative  delay  may 
sometimes  be  used  to  thwart  environmental  litiga- 
tion. (Johnson-Florida) 
W72-06872 


LONGVIEW  LAKE,  LITTLE  BLUE  RIVER, 
MISSOURI  (FINAL  ENVIRONMENTAL  IM- 
PACT STATEMENT). 

Army  Engineer,  District,  Kansas  City,  Mo. 
For  primary  bibliographic  entry  see  Field  08A. 
W72 -06881 


DANBURY  LOCAL  PROTECTION  PROJECT, 
STILL  RIVER,  DANBURY,  CONNECTICUT 
(FINAL  ENVIRONMENTAL  IMPACT  STATE- 
MENT). 

Corps  of  Engineers,  Waltham,  Mass.  New  En- 
gland Div. 

For  primary  bibliographic  entry  see  Field  08A. 
W72-06882 


ENVIRONMENTAL  DEFENSE  FUND,  INC.  V. 
CORPS  OF  ENGINEERS  (STANDING  OF  EN- 
VIRONMENTAL ORGANIZATION  TO  CON- 
TEST DAM  CONSTRUCTION). 

For  primary  bibliographic  entry  see  Field  06E. 
W72-06897 


OUR  MARINE  HERITAGE, 

National  Council  on  Marine  Resources  and  En- 
gineering Development,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  06E. 
W72-06905 


PRELIMINARY  ANALYSIS  OF  THE  ECOLOGI- 
CAL ASPECTS  OF  DEEP  PORT  CREATION 
AND  SUPERSHIP  OPERATION. 

Institute  for  Water  Resources  (Army),  Alexandria, 

Va. 

For  primary  bibliographic  entry  see  Field  08A. 

W72-06923 


PLANNING 


AND 


ENVIRONMENTAL 
MANAGEMENT, 

Drexel  Univ.,  Philadelphia,  Pa. 

For  primary  bibliographic  entry  see  Field  06B . 

W72-06938 


ENVIRONMENT  AND  HEALTH, 

Drexel  Univ.,  Philadelphia,  Pa. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-06940 


OUTLINE  OF  ENVIRONMENTAL  SCIENCES, 

Illinois,  Univ.,  Urbana.  Dept.  of  Entomology;  and 

Illinois  Univ.,  Urbana.  Dept.  of  Zoology. 

R.L.  Metcalf. 

In:  Advances  in  Environmental  Sciences,  John 

Wiley  and  Sons,  Inc.,  1969.  p  1-23.  3  fig,  7  tab,  18 

ref. 

Descriptors:  'Environment,  'Quality  control, 
'Population,  'Agriculture,  'Industries,  Air  pollu- 
tion, Water  pollution,  Waste  disposal,  Ecology, 
Conservation,  Management,  Resources. 
Identifiers:  'Environmental  sciences,  Environ- 
mental quality  control,  Soil  pollution,  Interna- 
tional world  conference  on  pollution. 

Environmental  Science  is  defined  as  basic  and  ap- 
plied inquiry  about  changes  in  environmental 
quality  resulting  from  the  activities  of  man.  There 
are  three  environments:  (1)  the  internal  environ- 
ment of  the  body,  (2)  the  immediate  environment 
of  air  breathed,  water  drunk,  and  food  eaten,  and 
(3)  the  general  environment  of  the  earth  as  a 
whole.  Some  of  the  significant  problems  arising 
from  the  unprecedented  rate  of  increase  of  the 
human  species  and  the  impact  of  the  agricultural 
and  industrial  revolutions  are  discussed.  These 
problems  include  environmental  quality  control, 
air  pollution,  water  pollution,  soil  pollution,  and 
waste  disposal.  The  international  nature  of  many 
of  these  problems  has  been  recognized.  For  exam- 
ple, Sweden  has  asked  the  United  Nations  to  con- 
vene a  world  conference  on  pollution  in  1972. 
(Strachan-Chicago) 
W72-06941 


THE  ENVIRONMENT:  PAST,  PRESENT,  AND 
PLUPERFECT, 

Johns  Hopkins  Univ.,  Baltimore,  Md.  Dept.  of 

Sanitary  Engineering. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-06951 


ENVIRONMENTAL  PLANNING:  1  -  ENVIRON- 
MENTAL INFORMATION  FOR  POLICY  FOR- 
MULATION, 

M.  J.  Meshenberg. 

Planning  Advisory  Service  Report  No.  263,  Amer- 
ican Society  of  Planning  Officials,  November 
1970.  52  p,  2  fig,  76  ref,  8  photo,  4  map,  1  tab,  1  ap- 
pend. 

Descriptors:  'Environment,  'Planning,  'Long- 
term  planning,  Quality  control,  Data  collection, 
Analysis,  Conservation,  Maintenance,  Land 
development,  'Comprehensive  planning,  'Water 
resources  development. 

Identifiers:  'Policy  making,  'Long-range  con- 
sequences, Information. 

Why  the  quality  of  the  environment  should  be 
given  greater  attention  in  the  planning  process 
than  it  has  received  in  the  past  is  discussed.  The 
data  which  should  be  collected  and  analyzed  for 
inclusion  in  the  comprehensive  plan  are  described. 
Conservation  and  development  are  not  mutually 


exclusive;  when  conservation  is  considered  a  part 
of  the  development  process,  the  likelihood  of  long- 
run  success  is  improved.  An  inventory  and  analy- 
sis of  environmental  resources  are  made.  Two 
points  are  emphasized.  (1)  While  many  agencies 
have  conducted  studies,  few  have  used  them  as 
significant  inputs  into  the  planning  process.  En- 
vironmental studies  should  have  a  bigger  role,  and 
not  be  used  merely  to  identify  developmental 
hazards.  They  should  help  the  planning  agency  to 
prepare  plans  which  reflect  the  maintenance  of  en- 
vironmental quality  as  a  basic  principle.  (2)  Time  is 
an  important  consideration.  Land  development 
process  occurs  without  knowledge,  appreciation, 
or  understanding  of  the  effect  that  development 
will  have  on  future  environmental  quality.  The  in- 
dividuals who  control  development  and  environ- 
mental quality  improvement  must  be  conscious  of 
long-range  consequences.  Cooperation  is  de- 
manded from  a  wide  variety  of  professional  and 
scientific  disciplines  which  have  had  little  contact 
with  each  other  until  now.  The  current  awakening 
of  concern  for  environmental  quality  is  an  impor- 
tant first  step,  but  in  itself,  is  not  sufficient.  Con- 
cern must  be  translated  into  positive  action. 
(Strachan-Chicago) 
W72-06955 


IN 


WATER        RESOURCES 


CONFLICTS 
PLANNING. 

Texas  Univ.,  Austin.  Center  for  Research  in  Water 

Resources. 

For  primary  bibliographic  entry  see  Field  06B . 

W72-06958 


COMPROMISES  BETWEEN  WILDERNESS 
PRESERVATIONS  AND  WATER  RESOURCE 
DEVELOPMENT, 

Texas  Univ.,  Austin. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-06968 


IN  BALANCE  WITH  NATURE--A  BIOLOGICAL 
MYTH, 

Centro  Internacional  de  Mejoramiento  de  Maiz  y 

Trigo,  Mexico  City. 

N.  E.  Borlaug. 

BioScience,  Vol.  22,  No.  1,  p  41 -44,  January  1972. 

Descriptors:  'Conservation,  *DDT,  'Agriculture, 
'Public  health,  'Ecosystems,  Natural  resources, 
Animals,   Plants,    Pesticides,   Environmental  ef- 
fects. 
Identifiers:  Mercury  pollution. 

A  recent  nobel  prize  winner,  the  author,  attacks 
the  book  'Silent  Spring',  for  its  'Distorted,  over- 
simplified biological  half-truths'.  Various  in- 
dividuals and  conservation  organizations  are 
similarly  indicted.  In  condemning  DDT,  rarely 
mentioned  are  the  importance  of  other  chemicals 
such  as  fertilizers  for  producing  food  and  fiber 
crops  or  the  great  role  that  DDT  has  played  in  cur- 
tailing the  incidence  of  malaria  in  so  many  parts  of 
the  world.  It  is  agreed  that  we  should  try  to 
preserve  all  forms  of  wildlife  as  part  of  our 
heritage,  as  far  as  possible  to  do  so.  However,  too 
many  people  seem  to  forget  that  99%  of  all  the 
animal  species  that  ever  lived  are  now  extinct,  and 
that  extinction  is  part  of  the  natural  order  of  things 
in  nature,  with  only  well-adapted  animals  surviv- 
ing. Of  the  1 ,450,000  species  of  plants  and  animals 
in  the  world  (approximately),  only  81  vertebrate 
species  were  listed  by  the  U.S.  Fish  and  Wildlife 
Service  as  being  in  danger  of  extinction  in  1966, 
and  most  were  affected  by  habitat  destruction,  not 
pesticides.  The  phrase  'in  balance  with  nature'  is  a 
meaningless  cliche.  Ecosystems  are  in  a  state  of 
dynamic  change  and  the  attempts  of  conserva- 
tionists to  picture  them  as  static  and  unchanging 
lead  to  programs  and  protests  against  current 
agricultural  practices  that  are  unrealistic.  The 
problem  of  mercury  in  waters  is  also  discussed  and 
dismissed  because  the  data  do  not  support  the 
alarmists.  (Casey-Arizona) 
W72-07032 
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Field  06— WATER  RESOURCES  PLANNING 

Group  6G  —  Ecologic  Impact  of  Water  Development 


RELATIONSHIPS  BETWEEN  MICRO  CLI- 
MATIC PARAMETERS,  AND  BASUTO 
DWELLING  SITES  IN  THE  MARAKABEI 
BASIN,  LESOTHO, 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Geog- 
raphy. 

R.  F.  Fuggle. 

South  African  Journal  of  Science,  Vol  67,  No  9,  p 
443-450,  September  1971.  7  fig,  1  tab,  7  ref. 

Descriptors:  *Microenvironment,  'Microcli- 
matology,  'Temperature,  'Locating,  'Slope  pro- 
tection, Altitude,  Diurnal,  Behavior,  Beneficial 
use,  Solar  radiation,  Land  use,  Human  popula- 
tions, Environmental  effects,  On-site  investiga- 
tions, Physiography,  Arid  lands. 
Identifiers:  'Lesotho,  'Human  ecology,  'Loca- 
tion analysis,  'Azimuthal  distribution. 

Man's  choice  of  dwelling  type  and  settlement  loca- 
tion has  long  been  a  major  concern  of  cultural 
geography,  particularly  with  respect  to  the  factors 
which  play  a  role  in  these  choices.  Both  cultural 
and  environmental  factors  are  known  to  be  impor- 
tant, although  their  relative  importance  is  not  well 
understood.  For  more  than  a  century,  observers 
have  speculated  on  the  relationships  between  high 
altitude  Basuto  hut  sites  and  microclimatic  zones. 
An  intensive  study  was  conducted  in  the  Lesotho 
Mountains  in  order  to  elucidate  the  critical  factors. 
The  Marakabei  basin  was  chosen  as  the  study  site 
because  of  its  overall  symmetry  in  the  basin's 
physiography  and  because  a  settlement  is  known 
to  have  existed  here  long  before  the  onset  of  any 
European  influence.  The  altitude  as  well  as  the 
angle  and  azimuth  of  the  slope  were  determined 
for  each  hut  site.  There  was  an  overwhelming  con- 
centration of  dwellings  in  the  NE  Quadrant,  with 
absolutely  no  hut  sites  on  south-facing  slopes.  Hut 
site  altitudinal  distribution  was  chosen  to  avoid  the 
cold  nocturnal  valley  inversion  as  well  as  the 
upper  slope  low  mean  temperatures.  The  cold  noc- 
turnal valley  inversion  as  well  as  the  upper  slope 
low  mean  temperatures.  The  midslope  azimuthal 
locations  were  shown  to  experience  higher  daily 
maximum  temperatures  and  maximum  solar  heat- 
ing on  winter  mornings.  For  these  reasons  it  was 
concluded  that  microclimatic  considerations  were 
most  important  though  not  necessarily  all-inclu- 
sive in  dwelling  site  decisions.  (Casey-Arizona) 
W72-07050 


DUCK  CREEK  CHANNEL  IMPROVEMENT-G- 
ARLAND, TEXAS  (FINAL  ENVIRONMENTAL 
IMPACT  STATEMENT). 

Army  Engineer  District,  Fort  Worth,  Tex. 
For  primary  bibliographic  entry  see  Field  04A. 

W72-07177 


KLUTINA  RIVER  FLOOD  CONTROL,  COPPER 
CENTER,  ALASKA  (FINAL  ENVIRONMENTAL 
IMPACT  STATEMENT). 

Army  Engineer  District,  Anchorage,  Alaska. 
For  primary  bibliographic  entry  see  Field  08D. 
W72-07178 


MANAGEMENT  OF  FRENCH  PETE  CREEK, 
WILLAMETTE  NATIONAL  FOREST,  OREGON 
(FINAL  ENVIRONMENTAL  IMPACT  STATE- 
MENT). 

Forest  Service  (USDA),  Washington,  D.  C. 
For  primary  bibliographic  entry  see  Field  04D. 

W72-07179 


MARTINS  FORK  LAKE,  CUMBERLAND 
RIVER  BASIN,  KENTUCKY  (FINAL  ENVIRON- 
MENTAL IMPACT  STATEMENT). 

Army  Engineer  District,  Nashville,  Tenn. 
For  primary  bibliographic  entry  see  Field  08A. 
W72-07180 


CALVERT  CLIFFS'  COORDINATING  COMM, 
INC.  V.  ATOMIC  ENERGY  COMM.  (FULL 
CONSIDERATION  OF  ENVIRONMENTAL   EF- 


FECTS IN  ADMINISTRATIVE  DECISION  MAK- 
ING). 

For  primary  bibliographic  entry  see  Field  06E. 
W72-07191 


ENFORCEMENT  OF  ENVIRONMENTAL  LAW 
ON  THE  LOCAL  LEVEL, 

Metropolitan  Sanitary  District  of  Greater  Chicago, 

111. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-07195 


POWER  AND  THE  ENVIRONMENT:  A  STATU- 
TORY  APPROACH   TO   ELECTRIC   FACILITY 
SITING, 
H.  E.  Lippek. 

Washington  Law  Review,  Vol.  47,  p.  35-72,  Oc- 
tober 1971.  101  ref. 

Descriptors:  'Environmental  engineering,  'En- 
vironmental effects,  'Electric  power  production, 
'Electric  power  industry,  'Sites,  Electric  power- 
plants.  Hydroelectric  plants.  Nuclear  power- 
plants.  Air  pollution.  Water  pollution.  Pollution 
abatement,  Thermal  pollution.  Technology,  Social 
aspects.  Adoption  of  practices,  Attitudes,  Deci- 
sion making,  Federal  government.  Social  change. 
Social  change,  Social  values,  Political  aspects. 
Project  planning,  Legislation,  Electric  power  de- 
mand. Economic  impact. 

The  sharpened  conflict  between  environmental 
protection  and  the  increased  need  for  electric 
power  can  only  be  resolved  by  adjusting  conflict- 
ing interests  and  altering  present  attitudes.  Current 
regulatory  structure  is  outlined,  and  its  faults  are 
examined.  Major  concern  for  the  environment  is 
lacking  is  planning  most  power  plant  siting,  but 
some  signs  of  change  have  appeared.  Federal  regu- 
lation of  siting  is  also  discussed.  Effective  en- 
vironmental protection  will  come  about  only  after 
a  change  in  the  present  value  scheme  of  the  power 
industry.  This  will  require  a  reduction  in  power  de- 
mand through  curtailment  of  government  sub- 
sidies and  alteration  of  rate  structures;  creation  of 
incentives  for  pollution  control  technology;  adop- 
tion of  national,  environmentally  oriented  siting 
controls;  and  integration  of  local,  state,  and 
federal  planning.  A  proposed  model  state  power 
facility  siting  statute  is  included.  Its  provisions  are 
discussed  and  compared  to  current  procedure. 
(Grant-Florida) 
W72-07206 


THE  USE  OF  QUI  TAM  ACTIONS  TO  PRO- 
TECT THE  ENVIRONMENT, 

Kafin  and  Needleman,  Glen  Falls,  New  York. 
R.  J.  Kafin,  and  N.  E.  Needleman. 
New  York  Law  Forum,  Vol.  17,  p.  130-140,  1971. 
48  ref. 

Descriptors:  'Rivers  and  Harbors  Act, 
'Remedies,  'Judicial  decisions,  'Public  rights, 
'Adjudication  procedure.  Water  law.  Legal 
aspects.  Legislation,  Regulation,  Administrative 
agencies.  Federal  government,  Environmental 
sanitation. 

Identifiers:  'Qui  tarn  actions,  'Standing,  'Refuse 
Act. 

Qui  tarn  actions  are  brought  by  private  citizens  to 
collect  a  portion  of  a  monetary  penalty  for  statu- 
torily designated  unlawful  acts.  Such  actions  are  a 
well-established  part  of  the  American  legal 
system.  Attempts  to  enforce  the  Rivers  and  Har- 
bors Act  of  1899  through  use  of  qui  tarn  actions 
have,  however,  been  rejected.  Two  principal 
reasonings  have  been  applied  by  the  courts:  (1)  the 
Act's  vesting  of  enforcement  in  the  Department  of 
Justice  precludes  a  private  right  of  action,  and  (2) 
the  only  right  of  the  private  informant  is  in  a 
criminal  fine  imposed  by  the  Act.  Any  conflict 
between  private  actions  and  governmental  en- 
forcement is  denied:  private  actions  are  derivative 
of  the  right  of  the  government  to  bring  the  same 
action.  The   civil-criminal  distinction   is   also  re- 


jected. Moreover,  qui  tarn  actions  have  histo 
cally  been  used  in  many  contexts  that  would 
considered  criminal.  The  proposed  New  City  / 
Pollution  Control  Code  is  also  discussed.  (Dois 
Florida) 
W 72-07207 


A  PRIMER  ON  ENVIRONMENTAL  LITIG 
TION, 

Speiser,  Shumate,  Geoghan,  Krause,  and  Rhei 

gold,  New  York. 

P.  D.  Rheingold. 

Brooklyn    Law    Review,    Vol.    38,    p.    113-12 

Summer  1971.  16  p,  86  ref. 

Descriptors:  'Adjudication  procedure,  'Judici 
decisions,  'Environmental  effects,  'Wat 
resources  development,  'Pollution  abatemei 
Water  law,  Legislation,  Legal  aspects,  Soci 
aspects,  Water  pollution,  Public  health,  Admini 
trative  agencies,  Federal  government.  Sla 
governments.  Environmental  sanitation.  No 
structural  alternatives,  Water  rights. 

The  growth  of  environmental  law,  a  new  ai 
rapidly  expanding  area  of  jurisprudence,  is  e 
amined.  The  effects  of  environmental  public  i 
terest  cases  on  traditional  rules  of  standing  and  j 
dicial  review  are  analyzed.  Courts  now  accord  le 
presumptive  validity  to  environmental  decisions  i 
government.  The  Environmental  Policy  Act  i 
1969  has  been  used  to  create  substantive  enviro 
mental  law,  to  broaden  judicial  review,  to  crea 
jurisdiction,  and  to  establish  standing.  Jurisdictic 
problems  are  discussed,  as  in  the  problem  of  mull 
pie  parties.  Substantively,  modern  antitrust  lav 
securities  law,  civil  rights  law,  and  products  liabil 
ty  law  have  added  to  the  common  law  basis  of  ei 
vironmenlal  law.  Statutes  have  also  proven  to  I 
helpful  sources  of  substantive  law.  Several  coi 
stitutional  theories  have  recently  been  advance 
against  polluters,  including  a  constitutional  right  l 
clean  air,  water,  and  a  healthful  environment.  Tt 
'trust  theory'  of  holding  lands  has  also  been  use 
The  doctrine  of  balancing  the  equities  has  been  ii 
voked  by  some  courts.  Recent  triumphs  in  the  pn 
tection  of  water  resources  will  be  illusory  if  con 
prehensive  legislation  is  not  enacted  to  deal  wil 
all  environmental  abuses.  (Grant-Florida) 
W72-07217 


A  PRELIMINARY  ECOLOGICAL  STUDY  O 
AREAS  TO  BE  IMPOUNDED  IN  THE  SAL 
RIVER  BASIN  OF  KENTUCKY, 

Kentucky  Water  Resources  Inst.,  Lexington. 
For  primary  bibliographic  entry  see  Field  04A. 
W72-07224 

07.  RESOURCES  DATA 


7A.  Network  Design 


ELECTRICAL  AND  SEISMIC  PROPERTIES  01 
THE  EARTH'S  CRUST  IN  TH1 

SOUTHWESTERN    GREAT    PLAINS    OF    TH1 

U.S.A., 

Texas  Univ.,  Dallas. 

For  primary  bibliographic  entry  see  Field  02F. 

W72-06730 


OPERATIONAL  HYDROMET  DATA  MANAGE 
MENT  SYSTEM-DESIGN  CHARACTERISTICS 

North  American  Rockwell  Information  System 
Co.,  Anaheim,  Calif. 

Available  from  NTIS,  Springfield.  Va.  22151  » 
PB-204  255  Price  $6.00  (printed  copy).  Summan 
Report,  October  15,  1971.  315  p.  32  fig,  27  tab. 

Descriptors:  'Hydrologic  data,  'Data  collections 
'Network  design,  'Data  transmission 
'Telemetry,  Federal  Government,  Dati 
processing.  Data  storage  and  retrieval.  Compu 
ters.  Digital  computers.  Automation. 
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RESOURCES  DATA— Field  07 
Data  Acquisition  —  Group  7B 


Identifiers:  *Real-time  data,  Hydromet  stations. 

Seven  participating  Federal  agencies  through  the 
Columbia  River  Water  Management  Group  are 
developing  an  interagency  cooperative  hydromet 
network  for  the  collection,  storage  and  distribu- 
tion of  operational  hydromet  data.  The  seven 
Federal  agencies  are:  U.S.  Corps  of  Engineers, 
Bonneville  Power  Administration,  U.S.  Bureau  of 
Reclamation,  U.S.  Geological  Survey,  U.S.  Forest 
Service,  National  Weather  Service,  and  Environ- 
mental Protection  Agency.  The  hydromet  system 
under  development  will  include  a  central  data  bank 
operated  by  the  U.S.  Corp  of  Engineers,  a  large 
number  of  automated  hydromet  data  gathering  sta- 
tions interfacing  with  the  central  data  bank,  and 
data  retrieval  facilities  for  interfacing  the  par- 
ticipating agencies  with  the  data  bank.  The  Opera- 
tional Hydromet  Data  Management  System 
OHDMS)  will  be  based  in  a  large  scale  digital 
:omputer  with  appropriate  large  volume  digital 
.torage  devices  and  peripherals.  It  will  include  a 
eal-time  digital  data  acquisition  subsystem 
>perating  in  association  with  an  extensive  manual 
lata  gathering  network  and  a  diverse  user  terminal 
iubsystem  for  retrieval  of  stored  hydromet  data, 
rhe  format  for  this  operation  is  presented. 
Woodard-USGS) 
V72-06793 


<B.  Data  Acquisition 


IYDRAULIC      CONDUCTIVITY      MEASURE- 
MENTS WITH  A  PRESSURE  TRANSDUCER, 

llinois  Univ.,  Urbana.  Dept.  of  Agronomy, 
'or  primary  bibliographic  entry  see  Field  02G 
V72-06677 


i  SHORT  NOTE  ON  THE  SPEED   CALIBRA- 

ION  OF  THE  GEODYNE   MODEL  920  CUR- 

tENT  METER, 

lenry  S.  Weiler. 

Canada  Department  of  the  Environment,  Inland 

Vaters  Branch  Technical  Bulletin  no  57,  1971   Ot- 

awa.  7  p,  3  fig,  1  tab,3ref. 

)escriptors:  "Current  meters,  "Calibrations,  In- 
Irumentation,  Measurement,  Velocity, 
lentifiers:  Geodyne  current  meter. 

he  Geodyne  Division  of  EG  and  G  International 
lanufactures  the  Model  920  Tape  Recording  Cur- 
:nt  Meter.  With  the  meter,  it  supplies  a  standard 
peed-calibration  table.  Comparison  of  this  table 
ith  direct  calibrations  shows  that  the  standard 
ible  produces  large  errors  in  the  measurements, 
specially  at  low  speed.  Analysis  of  these  errors 
ads  to  the  conclusion  that  the  standard  table 
lould  not  be  used;  rather,  a  table  formed  from 
tting  least-square  curves  to  direct  calibration 
sta  would  give  much  greater  accuracy  in  speed 
easurements.(CCIW) 
'72-06684 


rilDY  OF  SENSORS  FOR  EARTH  RESOURCE 
*TELLITES  AND  REMOTE  AIRBORNE 
SNSING, 

cMaster  Univ.,  Hamilton  (Ontario).  Centre  for 
pplied  Research  and  Engineering  Design, 
■seph  Mac  Dowall,  and  B.  H.  Nodwell. 
ojectl56,  1971.  178  p. 

:scriptors:  'Remote  sensing,  "Satellites  (Artifi- 
»1),  'Instrumentation,  'Cameras,  'Spectrome- 
rs,  Aerial  photography,  Infrared  radiation,  Ul- 
iviolet  radiation,  Microwaves. 

survey  was  made  of  earth  resource  survey  sen- 
rs  which  were  either  available  or  under  develop- 
snt  in  1971.  This  report  is  a  compendium  of  sig- 
icant  physical  characteristics  of  remote  sensors 
ranged  so  that  comparison  of  characteristics 
tween  sensors  can  be  made.  Active  and  passive 
nsors  in  the  UV,  visible,  IR  and  microwave 
ectra  are  considered.  (Fosdick-CCIW) 
72-06686 


IMAGE  ENHANCEMENT  TECHNIQUES  FOR 
IMPROVING  SEA-ICE  DEPICTION  IN  SATEL- 
LITE INFRARED  DATA, 

Allied  Research  Associates,  Inc.,  Concord,  Mass. 
J.  C.  Barnes,  D.  T.  Chang,  and  J.  H.  Willand. 
Journal  of  Geophysical  Research,  Vol  77,  No  3,  p 
453-462,  January   20,    1972.   8   fig,   1    tab,   8  ref. 
NOAA  Contract  E-67-70  (N). 

Descriptors:  'Remote  sensing,  'Aerial  photog- 
raphy, 'Photometry,  'Sea  ice,  Infrared  radiation, 
Photogrammetry,  Satellites  (Artificial),  Distribu- 
tion patterns. 

The  application  of  image  enhancement  to  improve 
sea-ice  dipiction  in  satellite  infrared  data  was  in- 
vestigated using  Nimbus  high  resolution  infrared 
radiometer  (HRIR)  measurements  of  the  northern 
Canada-Greenland  arctic  region.  Although  ice 
boundaries  can  be  detected  in  HRIR  film  strips  by 
identifying  relative  temperature  differences,  quan- 
titative interpretation  of  the  film  strips  cannot  be 
obtained  even  when  the  accompanying  gray-scale 
wedges  are  used  as  reference.  Based  on  den- 
sitometric  analyses,  experiments  were  performed 
to  enhance  the  gray-scale  contrast  within  the  tem- 
perature range  of  interest.  In  an  improved  scheme, 
data  are  presented  in  a  format  from  which  accu- 
rate quantitative  information  can  be  visually 
derived  and  in  which  features  of  significance  to 
sea-ice  mapping  are  more  clearly  defined.  (Knapp- 
USGS) 
W72-06698 


EVALUATION  OF  A  TECHNIQUE  FOR  SORT- 
ING AND  COUNTING  STREAM  INVER- 
TEBRATES, 

Memorial   Univ.   of   Newfoundland,    St.   John's. 

Dept.  of  Biology. 

Stanley  Frost. 

Can  J  Zool.  49  (6):  879-883.  1971 .  Illus. 

Identifiers:     Counting,     Invertebrates,     Sorting, 

Stream,  Technique,  Washing. 

Washing  was  adequate  for  separating  inver- 
tebrates and  organic  material  from  other  debris  in 
stony  stream  bed  samples.  Stream  fauna  among 
detritus  was  counted  and  the  effects  of  different 
conditions  assessed. -Copyright  1971,  Biological 
Abstracts,  Inc. 
W72-06711 


CONSOLIDATION  AT  CONSTANT  RATE  OF 
STRAIN, 

Massachusetts  Inst,  of  Tech.,  Cambridge. 

A.  E.  Z.  Wissa. 

Journal  of  the  Soil  Mechanics  and  Foundations 

Division,  American  Society  of  Civil  Engineers 

Vol  97,  No  SM10,  p.  1393-1413,  Oct  1971.  10  fig,  1 

tab,  13  ref,  3  append. 

Descriptors:  'Soil  consolidation  tests,  'Soil  tests, 
♦Consolidation,  'Soil  mechanics,  'Equipment, 
Laboratory  tests,  Back  pressure,  Pore  pressure, 
Soil  properties. 

Identifiers:  'Soil  consolidation  tests,  Soil  com- 
pression tests,  Strain  rate,  Swelling  pressure  tests, 
Oedometer  tests,  Secondary  consolidation,  *Con- 
solidometers. 

The  constant  rate  of  strain  (CRSC)  test  is  a  simpler 
and  faster  method  of  determining  consolidation 
characteristics  of  soils.  A  new  general  purpose 
consolidometer  was  developed  for  studying  the 
one-dimensional  behavior  of  soils.  The  test 
specimen  can  be  loaded  incrementally,  as  in  the 
conventional  test,  at  a  constant  rate  of  stress,  or  at 
a  constant  rate  of  strain.  The  apparatus  can  also  be 
used  to  measure  residual  pore  pressures  and  swell 
pressures  during  back  pressure  saturation  at  con- 
stant volume.  Pore  pressures  are  measured  at  the 
impervious  base,  and  free  drainage  occurs  from 
the  top  surface.  A  general  solution  to  the  con- 
solidation equation  is  derived  for  conditions  of 
constant  rate  of  strain  assuming  constant  coeffi- 
cient of  consolidation.  While  particular  solutions 
are  given  for  both  a  linear  soil  having  constant 
coefficient  of  volume  compressibility  and  a  non- 


linear soil  with  constant  compression  index,  for 
most  purposes,  the  linear  solution  is  sufficiently 
accurate  for  interpreting  CRSC  test  results.  The 
test  can  be  fully  automated;  data  are  recorded  on 
magnetic  tape,  then  reduced  and  plotted  by  com- 
puter. (USBR) 
W72-06743 


ULTRASONIC  METHOD  OF  FLOW  MEASURE- 
MENT IN  LARGE  CONDUITS  AND  OPEN 
CHANNELS, 

Central  Research  Inst,  of  Electric  Power  Industry, 
Tokyo  (Japan);  and  Tokyo  Reiki  Co.  ltd.  (Japan). 
N.  Suzuki,  H.  Nakabori,  and  M.  Yamamoto. 
Paper  12,  International  Conference  on  Modern 
Developments  in  Flow  Measurement,  Atomic 
Energy  Research  Establishment,  Harwell,  Great 
Britain,  Sept  1971.  24  p,  15  fig,  4  photo,  6  tab,  5 
ref. 

Descriptors:  'Water  measurement,  'Flowmeters, 
'Flow  measurement,  Open  channels,  Conduits, 
Flow  rates,  Application  methods,  Flow,  Tests, 
Test  results,  Pipeline,  Transducers,  Installation, 
Water  meters,  Fluid  mechanics. 
Identifiers:  'Ultrasonic  flow  measurement, 
'Acoustic  velocity  meters,  'Sing  around  system, 
Japan,  'Acoustic  equipment. 

More  than  400  ultrasonic  flowmeters  have  been  in- 
stalled on  large  diameter  conduits  and  open  canals 
in  Japan.  The  modified  sing-around  system  con- 
sists of  2  ultrasonic  transducers  mounted  on  the 
outside  of  the  conduit  wall  or  submerged  in  the 
open  channel.  Bursts  of  ultrasonic  energy  from  the 
transmitter  propagate  through  the  liquid  to  the 
receiver,  where  the  reception  of  a  pulse  triggers 
the  transmission  of  the  next  burst,  generating  a 
continuous  sing-around  frequency.  Some  ad- 
vantages of  the  system  are:  (1)  no  pressure  loss, 
(2)  installation  on  existing  pipes  without  stopping 
the  water,  (3)  installation  cost  is  low  compared 
with  conventional  meters.  The  operation  principle 
and  the  practical  applications  of  the  meter  for  use 
on  conduits  and  open  channels  are  described. 
Results  of  comparisons  between  the  ultrasonic 
flowmeter  and  conventional  methods  of  water 
measurement  are  given.  (USBR) 
W72-06748 


ULTRASONICS  AS  A  STANDARD  FOR  VOLU- 
METRIC FLOW  MEASUREMENT, 

Westinghouse  Electric  Corp.,  Annapolis,  Md 
S.G.Fisher,  and  P.  G.Spink. 

Paper  13,  International  Conference  on  Modern 
Developments  in  Flow  Measurement,  Atomic 
Energy  Research  Establishment,  Harwell  Great 
Britain,  Sept  1971 .  27  p,  8  fig,  2  tab,  6  ref. 

Descriptors:  'Flow  measurement,  'Ultrasonics, 
Flowmeters,  Sonar,  Water  measurement,  Analy- 
sis, Accuracy,  Volumetric  analysis,  Model  stu- 
dies, Fluid  mechanics.  Hydraulics. 
Identifiers:  'Ultrasonic  flow  measurement, 
'Acoustic  velocity  meters,  'Acoustic  equipment, 
Test  results,  Time  intervals,  Crossflow. 

Leading  edge  ultrasonic  flow  measurement 
systems  have  demonstrated  that  volumetric  flow, 
even  with  severely  distorted  velocity  distributions! 
can  be  measured  to  1%  accuracy  without  prior 
calibration.  The  equipment  technique  is  based  on 
time  measurements  of  sonar  pluses  propagated  in 
opposite  directions  across  the  fluid  medium.  Mea- 
surements taken  in  several  acoustic  paths  are  com- 
bined according  to  a  numerical  integration 
technique  to  compute  volumetric  flow.  Accuracies 
to  0.1%  of  flow  can  be  achieved  when  the  residual 
error  of  the  integration  has  been  established  and 
corrected.  Performance  analysis  is  supported  by 
application  data.  Computations  of  theoretical  ac- 
curacies are  based  on  mathematical  expressions. 
The  mathematical  expression  for  volumetric  flow 
rate  is  presented  and  then  compared  with  the  volu- 
metric flow  rate  as  calculated  by  a  leading  edge  ul- 
trasonic flow  measurement  system.  An  analysis  of 
applicable  sources  of  error  is  given.  Laboratory 
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and  field  comparison  evaluations  supporting  accu- 
racy predictions  are  summarized.  (USBR) 
W72-06753 


MODERN  DEVELOPMENT  AND  NEW  APPLI- 
CATIONS OF  MAGNETIC  FLOWMETERS, 

Krohne  (Ludwig)  KG,  Duisburg  (West  Germany). 
R.  Theenhaus. 

Paper  29,  International  Conference  on  Modern 
Developments  on  Flow  Measurement,  Atomic 
Energy  Research  Establishment,  Harwell,  Great 
Britain,  Sept  1971 .  26  p,  6  illus,  2  photo,  8  ref. 

Descriptors:  'Magnetic  studies,  'Flow  measure- 
ment, *Flow  profiles,  'Disturbances,  Flowmeters, 
Potential  energy,  Electrodes,  Electronic  equip- 
ment, Amplifiers,  Fluid  mechanics,  Calibrations, 
Instrumentation,  Hydraulics. 

Identifiers:  'Magnetic  flow  meters,  'Magnetic 
fields,  Velocity  profiles,  Germany,  Magnetic  in- 
duction, Axial  flow. 

A  survey  of  inductive  flow  measurement 
techniques  and  new  theoretical  investigations  is 
given.  The  induced  voltage  of  an  inductive  flow- 
meter is  derived  for  an  inhomogeneous  magnetic 
field  and  an  arbitrary  velocity  profile.  Generally, 
the  induced  voltage  is  not  proportional  to  the  flow. 
Several  ways  of  compensating  for  the  influence  of 
change  in  the  velocity  profile  are  discussed. 
Methods  and  limitations  of  measuring  liquids  of 
low  conductivity  are  shown.  Measuring  accuracy 
is  limited  mainly  by  electrode  deposits.  Modern 
electronic  concepts  result  in  insensitivity  on 
quadrature  tensions,  harmonics,  and  changes  in 
the  magnetic  field  caused  by  iron  particles  within 
the  liquid.  All  inductive  flow  measurement  devices 
from  2  mm  up  to  the  largest  of  2  m  should  be 
calibrated  experimentally  because  a  tolerance 
smaller  than  plus  or  minus  0.5%  cannot  be 
achieved  by  theoretical  calibration  of  the  primary 
heads  by  measuring  the  magnetic  field.  (USBR) 
W72-06754 


RAINDROP   CHARGE-SIZE    MEASUREMENTS 
IN  WARM  RAIN, 

Hawaii  Univ.,  Hilo.  Dept  of  Meteorology. 
For  primary  bibliographic  entry  see  Field  02B. 
W72-06759 


INSTRUMENTATION         AND         MEASURING 
TECHNIQUES, 

Geological  Survey,  Fort  Collins,  Colo. 

For  primary  bibliographic  entry  see  Field  02J. 

W72-06761 


LOW  TEMPERATURE  TESTS  ON  LEUPOLD 
AND  STEVENS  TYPE  A-35  RECORDERS  AND 
RECORDER  CLOCKS, 

Department   of   the   Environment,   Ottawa   (On- 
tario). Inland  Waters  Branch. 
E.  F.  Chapman. 
Technical  Bulletin  No  54,  1971.  10  p,  5  tab. 

Descriptors:  'Stream  gages,  'Instrumentation, 
'Cold  regions,  'Cold  resistance,  Testing, 
Methodology,  Gaging  stations,  Flow  meters, 
Logging  (Recording),  Automation,  Water  levels. 
Identifiers:  Recorders,  Chart  drive  mechanisms, 
Clock  mechanism ,  Cold-weather  effects. 

Low  temperature  tests  on  automatic  water  storage 
recording  equipment  used  by  the  Water  Survey  of 
Canada  are  described.  The  tests  show  that  new 
Leupold  and  Stevens,  type  A-35,  negator-spring 
driven  recorders  are  reliable  to  -40  deg.  F.  The 
major  cause  of  recorder  stoppage  in  cold  weather 
is  the  congealing  of  oil  in  the  clock  escapement 
and  balance  wheel,  rather  than  the  increased  fric- 
tion of  the  paper-drive  mechanism.  Clocks  which 
stop  due  to  cold  temperatures  normally  will  not 
start  when  warmed  but  will  remain  with  the 
escapement  in  a  locked  condition  until  the  pres- 
sure is  relieved  manually.  Recorders  which  are 
chilled  rapidly  will  cease  to  operate  at  a  relatively 


higher  temperature  than  those  which  are  cooled 
slowly.  Improper  servicing  of  the  clocks  intended 
for  recorders  in  extreme  cold  conditions  can  also 
be  a  significant  contributor  to  unsatisfactory 
operation.  (Woodard-USGS) 
W72-06775 


MULTISPECTRAL  PHOTOGRAPHIC  REMOTE 
SENSING  OF  COASTAL  ENVIRONMENTS, 

Long  Island  Univ.,  Greenvale,  N.Y.  C.  W.  Post 
Center. 

E.  Yost,  R.  Anderson,  R.  Kalia,  V.  Posteraro,  and 
S.  Wenderoth. 

Available  from  NTIS,  Springfield,  Va.  22151  as 
AD-733  691,  $6.00  paper  copy,  $0.95  microfiche. 
Science  Engineering  Research  Group  Technical 
Report  SERGTR-11,  July  31,  1971.  352  p,  145  fig, 
23  tab,  18  ref,  6  append.NR  387-041,  ONR  Con- 
tract No  001 4-68-A-0284-0001. 

Descriptors'.  'Remote  sensing,  'Aerial  photog- 
raphy, 'Surface  waters,  'Environmental  gradient. 
Coasts,  Bays,  Shores,  Estuaries,  Analytical 
techniques.  Water  analysis,  Sediment  transport. 
Suspended  solids,  Radiation,  Turbidity,  Color, 
Biota,  Geomorphology. 
Identifiers:  'Multispectral  photography. 

Experiments  to  determine  the  usefulness  of  mul- 
tispectral photography  for  the  remote  sensing  of 
coastal  water  environments  were  conducted  in  (1) 
northeastern  Massachusetts,  (2)  Long  Island,  New 
York,  and  (3)  Barataria  Bay,  Louisiana.  Mul- 
tispectral imagery  was  associated  with  in  situ  spec- 
tra and  water  sample  analysis  simultaneously  ob- 
tained. Changes  in  the  amplitude  and  shape  of  both 
the  downwelling  irradiance  spectra  and  upwelling 
radiance  spectra  were  found  to  be  associated  with 
the  amount  and  type  of  particulant  in  suspension. 
Water  penetration  in  coastal  water  having  in  ex- 
cess of  about  1500  particles  per  cubic  centimeter 
suspended  particulant  was  best  between  550  and 
600  mm.  Narrow  spectral  bands  gave  better  per- 
formance than  broad  spectral  bands.  By  choosing 
conditions  when  the  surface  deformation  of  the 
water  was  slight  and  times  when  the  solar  glitter 
from  the  water  surface  was  minimal,  underwater 
geological  features  of  three  northern  New  England 
estuaries  were  identified  in  the  multispectral 
imagery.  Surface  salt-fresh  water  contacts  were 
remotely  detected  in  the  Merrimack  Estuary,  Mas- 
sachusetts, and  the  Mississippi  Delta,  principally 
due  to  the  difference  in  suspended  particulant  on 
both  sides  of  the  contacts.  (Woodard-USGS) 
W72-06797 


FIELD  RADIOMETRIC  DETERMINATIONS  OF 
SOIL  MOISTURE  AND  DENSITY  (POLEVAYA 
RADIOMETRIYA  VLAZHNOSTI  I  PLOTNOSTI 
POCHVO-GRUNTOV), 

For  primary  bibliographic  entry  see  Field  02G. 
W72-06811 


A  CORING  DEVICE  FOR  UNCONSOLIDATED 
LAKE  SEDIMENTS, 

Federal  Water  Pollution  Control  Administration, 

Athens,  Ga.  Southeast  Water  Lab. 

R.F.Schneider. 

Water  Resources  Research,  Vol.  5,  No.  2,  p  524- 

526,  April,  1969.  1  fig,  4  ref . 

Descriptors:       'Lake      sediments,      'Sediment, 
'Cores,  Sampling,  Lakes,  Ponds,  Pipes,  Pistons, 
'Bottom  sampling. 
Identifiers:  'Livingston  Corer. 

A  piston-type  coring  device  for  unconsolidated 
bottom  deposits  is  described.  The  apparatus  is  a 
modification  of  the  lightweight  Livingstone  corer. 
The  coring  tube  is  clear  plastic,  allowing  visual  ex- 
amination of  the  core  before  extrusion,  and  the 
piston  contains  a  vacuum  release  tube  to  prevent 
expansion  of  the  cored  material  during  removal  of 
the  piston.  It  is  easily  constructed,  requires  no  spe- 
cial machining,  and  is  relatively  inexpensive  com- 
pared with  similar  coring  devices.  (Skogerboe- 
Colorado  State) 


W72-06831 


ZERO  PADDING  AS  A  MEANS  OF  IMPROVI 
DEFINITION  OF  COMPUTED  SPECTRA, 

Department  of  Energy,  Mines  and  Resources, 
tawa  (Ontario).  Marine  Sciences  Branch. 
R.  F.  Henry,  and  P.  W.  V.  Graefe. 
Manuscript  Report  Series  No  20,  1971 .  10  p,  4 
1  ref. 

Descriptors:  'Oceanography,  'Fourier  anal) 
•Spectroscopy,  'Remote  sensing,  Analyi 
techniques.  Bays,  Coasts,  Inlets  (Waterwa 
Mathematical  studies. 

Identifiers:  Spectral  analysis,  Fourier  transfer 
tion,  Zero  padding. 

A  mathematical  method  is  described  for  facil 
ing  the  accurate  determination  of  the  frequen 
of  periodic  components  in  oceanographic  recc 
This  method  of  data  modification  in  conjunc 
with  the  Fast  Fourier  Transform  provide 
detailed  picture  of  the  frequency  content  of  a  s 
pled  time  signal  and  thus  improves  the  accui 
with  which  the  positions  of  spectral  peaks  cai 
determined.  Also  discussed  is  the  use  of  z 
padding  in  the  accurate  computation  of  Foi 
transforms  of  functions  which  are  non-zero  ov 
finite  interval.  (Woodard-USGS) 
W72-06924 


TURBIDITY  MEASUREMENT, 

Colorado    State    Univ.,    Fort   Collins.    Dept 

Fishery  and  Wildlife  Biology. 

For  primary  bibliographic  entry  see  Field  02J. 

W72-0700O 


COMPUTATION       OF       FLUVIAL-SEDIM1 
DISCHARGE, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  02J. 

W72-07002 


DETERMINATION  OF  MOISTURE  CONT1 
WITH  A  GAMMA  BACKSCATTER  DENS 
GAUGE, 

University   of   Strathclyde,   Glasgow   (Scotia 

Dept.  of  Electronic  Science. 

For  primary  bibliographic  entry  see  Field  02G. 

W72-07005 


MEASUREMENT  OF  PLANT  COMMUN 
COVER  FROM  AERIAL  PHOTOGRA; 
USING  EKTACHROME  INFRARED  Al 
FILM, 

Geological  Survey,  Tucson,  Ariz. 
R.  M.  Turner. 

In:  Third  Annual  Earth  Resources  Prog 
Review,  December  1-3,  1970,  Houston,  Te 
Vol  3,  Hydrology  and  Oceanography;  Nati 
Aeronautics  and  Space  Administration  Mai 
Spacecraft  Center  Report  MSC-03742,  p  50-1  -5 
1971.  3  fig,  2  ref. 

Descriptors:  'Hydrogeology,  'Remote  sens 
'Aerial  photography,  'Arid  lands,  'Arizi 
Vegetation,  Phreatophytes,  Color,  Plant  pigmc 
Evaporation,  Evapotranspiration,  Analy 
techniques,  Water  resources  development. 
Identifiers:  'Infrared  photography. 

Color-IR  (infrared  aerial  photographs  of  arid-a 
vegetation  were  used  to  estimate  the  amoun 
green  plant  material  on  the  ground.  The  pur] 
was  to  estimate  plant  cover  as  it  varies  with  I 
and  space  and  relate  this  vegetative  measur 
hydrologic  conditions.  Aerial  photographs  of 
6,000-acre  target  area  were  taken  periodically  1 
years  (1968-70).  The  study  site  is  a  15-mile  reac 
the  Gila  River  valley,  San  Carlos  Indian  Res* 
tion,  Arizona  and  is  part  of  the  U.S.  Geolo) 
Survey's  Gila  Rover  Phreatophyte  Project, 
determining  plant  volume  from  the  photogra 
the  evapotranspiration  values  may  be  partitic 
into  portions  attributable  to  transpiration  am 
soil  evaporation.  (Woodard-USGS) 
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72-07006 


U1BRATING       THE       SNOW       PARTICLE 
3UNTER  FOR  PARTICLE  SIZE  AND  SPEED, 

>rest  Service  (USDA),  Fort  Collins,  Colo.  Rocky 
ountam  Forest  and  Range  Experiment  Station. 
>r  primary  bibliographic  entry  see  Field  02C. 
72-07067 


JTOMATIC  DEVICE  FOR  RECORDING  TEST 
ITA, 

igher  Inst,  of  Chemical  Technology,  Sofia  (Bul- 

ria). 

P.  Panchovskii. 

ivodskaya  Laboratoriya,  Vol.  37,  No.  5,  p  780- 

l.May  1971.  3  fig. 

:scriptors:  'Instrumentation,  'Monitoring, 
imeras,  Measurement,  Automation,  Photog- 
phy,  Mechanical  equipment,  Electrical  equip- 
:nt. 

sntifiers:  'Recording  systems,  Lamps,  Instru- 
ct reading,  Recorders. 

device  which  automatically  records  instrument 
idings  during  long-term  laboratory  tests  on 
iterials  consists  of  a  rotating  movie  camera,  illu- 
nating  lamps,  program  mechanism,  and  an  elec- 
c  motor.  At  given,  predetermined  intervals,  a 
ling  mechanism  imparts  a  pulse  to  switch  on  the 
:ctric  motor  which,  through  a  reducing  gear, 
lates  the  movie  camera.  The  lamps  are  simul- 
leously  switched  on  to  illuminate  the  instru- 
cts being  photographed.  As  the  camera  is 
gned  on  each  instrument  it  is  switched  on  and 
vera!  frames  of  film  are  exposed.  Complete  reta- 
in of  the  camera  comprises  a  cycle,  after  which 
e  camera  stops  in  its  original  position,  the  lamps 
s  switched  off,  and  the  device  is  ready  for 
other  cycle.  During  each  cycle,  the  time  on  a 
nventional  clock  is  photographed  as  well  as  the 
itrument  readings.  The  device  is  designed  for 
e  in  a  nonprogrammed  recording  cycle  and  can 
io  be  stopped  at  will  opposite  a  required  section 
the  apparatus  for  recording  instrument  readings 
er  a  given  test  run.  (Mortland-Battelle) 
72-07153 


ETHODS  AND  INSTRUMENTS.  SOME 
sSULTS  OF  USING  AN  UNDERWATER 
IBORATORY  IN  OCEANOGRAPHIC 

•SEARCH, 

tademiya  Nauk  SSSR,  Moscow.  Institut  Oke- 
ologii. 

A.  Aybulatov,  P.  A.  Borovikov,  G.  G. 
idirkin,  and  V.  S.  Yastrebov. 
teanologiya,  Vol  11 ,  No  2,  p  255-258,  1971. 

:scriptors:  'Instrumentation,  'Methodology, 
ea  water,  'Physical  properties,  'Biological  pro- 
rties,  Oceanography,  Hydrologic  data,  Benthic 
una,  Analytical  techniques,  Benthic  flora, 
:omorphology,  Solar  radiation,  Optical  proper- 
s,  Marine  plants,  Hydrogeology,  Automation, 
entifiers:  'Underwater  laboratory,  Biocenoses, 
ydro-optical  data,  Cystoseria,  Noctiluca, 
'larimeter. 

le  first  Soviet  experiments  in  long-term  un- 
rwater  oceanological  investigations  with  the 
anned  underwater  laboratory  Chernomor  are 
mmarized.  Brief  descriptions  are  given  of  the 
loratory  itself,  of  the  operational  area  and  of  the 
ientific  studies  made.  Over  a  period  of  about  one 
snth,  five  crews  of  the  laboratory  carried  out 
dro-optical,  hydrological,  geological  and  biolog- 
il  observations,  both  visually  and  with  instru- 
cts, at  depths  of  12-14  m.  The  results  are 
scussed  briefly.  (Holoman-Battelle) 
72-07164 


'ECTROCHEMICAL  PERFORMANCE  OF  A 
3MPUTER-CONTROLLED  DIRECT  READ- 
G  SPECTROMETER, 

ink   Precision    Industries    Ltd.,    London    (En- 
»nd).  Analytical  Div. 
•  P.  Rippon. 


Proceedings  of  the  Society  for  Analytical  Chemis- 
try, Vol  8,  No  1 1 ,  p  232-235,  November  1971. 

Descriptors:   'Instrumentation,   'Automatic  con- 
trol, Automation,  Data  processing,  Digital  compu- 
ters, Spectrometers,  Trace  elements,  Analytical 
techniques,  Control  systems. 
Identifiers:  Minicomputers,  Recorders. 

Using  an  example  of  spectroscopic  analysis  of 
high-alloy  material,  the  feasibility  and  advantages 
of  replacing  sections  of  analytical  instruments 
with  small  digital  computers  are  demonstrated. 
This  does  not  significantly  increase  cost,  and,  in 
the  case  discussed,  improves  analytical  accuracy. 
The  computer  not  only  carries  out  calculations 
that  would  be  slow  and  inconvenient  on  an  off-line 
system,  but  also  controls  and  optimizes  the 
analytical  process.  An  actual  application  of  this 
philosophy  is  the  E1000  1.5-m  Polyvac,  in  which 
the  electronic  console  is  almost  entirely  replaced 
by  a  small  computer  that  controls  the  entire 
analytical  sequence.  The  operator  uses  virtually  no 
knobs  and  exercises  control  solving  by  typing 
commands  into  the  teleprinter  keyboard.  (Mort- 
land-Battelle) 
W72-07173 


SOME    SAMPLING    PROBLEMS    IN    FISHERY 
WORK, 

Instituto  de  Fomento  Pesquero,  Santiago  (Chile). 

Patrick  K.Tomlinson. 

Biometrics.  27  (3):  631-641.  1971. 

Identifiers:       Anchovies,       Fishery,       Models, 

Sampling,  Statistical. 

Methods  are  discussed  for  sampling  commercial 
fisheries  using  2-stage  subsamphng  with  primary 
units  of  unequal  size  sampled  with  equal  probabili- 
ties. The  emphasis  is  on  practical  application  to 
fisheries  which  operate  mainly  on  small  species 
such  as  anchovies.  Two  examples  taken  from  real 
situations  are  used  to  illustrate  the  techniques  and 
expose  some  of  the  inherent  problems. -Copyright 
1972,  Biological  Abstracts,  Inc. 
W72-07267 


A  CONSTANT-FRACTION  SAMPLING  DEVICE 
FOR  ENUMERATING  JUVENILE  SALMONIDS, 

International  Pacific  Salmon  Fisheries  Commis- 
sion, New  Westmister  (British  Columbia). 
William  E.  Davis. 

Progr  Fish  Cult.  33(3):  180-183.  1971.  Illus. 
Identifiers:  Constant,  Device,  Enumerating,  Frac- 
tion, Juvenile,  Oncorhynchus-Gorbuscha,  Oncor- 
hynchus-Nerka,  Salmonids,  Sampling. 

A  device  is  described  for  enumerating  a 
downstream  migrating  fry  population  by  accurate- 
ly sampling  a  constant,  small  fraction  of  the  migra- 
tion. The  device  is  circular,  4  feet  in  diameter,  with 
revolving  scoops  to  sample  fry  in  an  upwefling 
flow  of  1  to  3  cfs  screened  from  a  spawning  chan- 
nel with  a  flow  of  40  cf  Sockeye  (Oncorhynchus 
nerka)  and  pink  salmon  (O.  gorbuscha)  fry  have 
been  enumerated  successfully  with  this  sampler 
and  recent  tests  indicate  that  the  device  can  be 
adapted  to  enumerate  seaward  migrant  sockeye 
smolts  in  a  small  stream  where  the  necessary  head 
is  available. -Copy  right  1972,  Biological  Ab- 
stracts, Inc. 
W72-07272 


SAMPLING  GEAR  FOR  LARVAL  RESERVOIR 
FISHES, 

Bureau  of  Sport  Fisheries  and  Wildlife,  Fayet- 
teville,  Ark.  South  Central  Reservoir  Investiga- 
tions. 

Norval  F.  Netsch,  Alfred  Houser,  and  Louis 
E.Vogele. 

Progr  Fish  Cult.  33  (3):  175-1 79.  1971 .  Illus. 
Identifiers:     Fishes,    Gear,    Larval,    Reservoir, 
Sampling. 

A  description  is  presented  of  gear  that  has  been 
successfully  used  to  quantitatively  sample  larval 
fishes  in  reservoirs.  The  boat  is  20  ft  in  length  and 


in 


is  powered  with  a  120-hp  stern  drive  unit.  A 
stanchion  assembly  and  a  gasoline-powered  winch 
are  used  to  facilitate  handling  of  a  planing  type 
depressor  and  a  1-m  diameter,  cone-shaped,  1/32- 
in  mesh  net.  Depth  is  predetermined  by  the  angle 
and  amount  of  cable  payed  out.  Standardized 
hauls  are  made  by  towing  at  a  constant  rpm  and 
time.  Seventeen  fish  spp.  were  taken  with  their 
gear  from  2  upper  White  River  reservoirs.  Major 
sources  of  bias  are  that  sampling  is  limited  to  open 
water,  no  means  of  closing  the  net  while  it  is  being 
set  or  retrieved  is  provided,  and  that  surface  hauls 
are  made  in  the  prop  wash  directly  behind  the 
boat. -Copyright  1972,  Biological  Abstracts,  Inc. 
W72-07278 

7C.  Evaluation,  Processing  and 
Publication 


METHODS  OF  ANALYSIS  AND  DETERMINA- 
TION OF  EFFECTS  OF  ALTERNATIVE  USES 
OF  FORESTED  LAND  ON  STREAMFLOW, 

Washington     Univ.,     Seattle.    Coll.    of    Forest 

Resources. 

For  primary  bibliographic  entry  see  Field  04C. 

W72-06606 


ESTUARIES,  BAYS  AND  COASTAL  CURRENTS 
AROUND  PUERTO  RICO, 

Puerto  Rico  Univ.,  Mayaguez.  Water  Resources 
Research  Inst. 
Ernesto  F.  Colon. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-208  027,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Partial  Completion  Report  6, 
UPRICO-WRRI-PR-71-31-6,  September  1971,  22 
p.OWRRA-031-PR(7). 

Descriptors:  Coasts,  Ocean  currents,  'Bays, 
'Estuaries,  'Data  collection,  'Puerto  Rico,  'Mea- 
surement, Instrumentation,  Water  temperature, 
Volume,  Velocity,  'Current  meters,  Currents 
(Water). 

Three  model  502  In-situ  current  direction,  tem- 
perature, and  velocity  meters,  manufactured  by 
Hydro  Products  in  California  were  used  simultane- 
ously in  a  triangular  pattern  or  in  line.  In  some 
cases,  all  three  instruments  were  used  vertically  at 
different  depths.  A  one  half  moon  cycle  period 
was  taken  for  each  station  and  a  continuous 
recording  was  obtained  for  all  three  measure- 
ments. The  data  are  shown  by  vectors  every  10 
degrees  on  a  magnetic  rose  and  in  tabular  form  in- 
dicating the  relative  volume  of  water  passing 
through  the  station  every  10  degrees  during  the  en- 
tire study. 
W72-06609 


EFFECT  OF  GEOGRAPHICAL  LOCATION  ON 
COOLING  POND  REQUIREMENTS  AND  PER- 
FORMANCE, 

Vanderbilt  Univ.,  Nashville,  Tenn.  Dept.  of  En- 
vironmental and  Water  Resources  Engineering. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-06618 


A  SYNOPTIC  STUDY  FOR  EVALUATING  THE 
ROLE  OF  THE  GREAT  LAKES, 

Department  of   Energy,   Mines   and   Resources, 

Burlington  (Ontario).  Canada  Centre  for  Inland 

Waters. 

For  primary  bibliographic  entry  see  Field  02H. 

W72-06689 


THE  APPLICATION  OF  THE  ANALYSIS  OF 
VARIANCE  TO  MEAN  AREAL  RAINFALL 
ESTIMATION, 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  02B. 
W72-06694 


Field  07— RESOURCES  DATA 

Group  7C — Evaluation,  Processing  and  Publication 


MAPS  OF  UPPER  AIR  CURRENTS  ABOVE  THE 
EARTH, 

Nauchno-Issledovatelskii         Institut         Aerokli- 

matologii,  Moscow  (USSR). 

For  primary  bibliographic  entry  see  Field  02B. 

W72-06732 


VARIATIONS  OF  EXISTING  GLACIERS. 

For  primary  bibliographic  entry  see  Field  02C. 
W72-06769 


MAPS  OF  THE  WATERSHEDS  OF  THE  SANTA 

MARGARITA    AND   SAN   LUIS   REY   RIVERS, 

RIVERSIDE     AND    SAN     DIEGO    COUNTIES, 

CALIFORNIA      SHOWING      GROUND-WATER 

QUALITY  DATA,  1971, 

Geological  Survey,  Washington,  D.C. 

G.  A.  Irwin,  and  F.  W.  Geissner. 

Geological  Survey  Open-file  Maps  Report,  1971.  7 

sheets,  10  map. 

Descriptors:  'Groundwater,  *Water  wells,  *Water 
quality,  'Maps,  'California,  Geology,  Chemical 
analysis,  Dissolved  solids,  Sodium,  Potassium, 
Magnesium,  Calcium,  Bicarbonates,  Chlorides, 
Nitrates,  Sulfates. 

Identifiers:  'San  Luis  Rey  River  watershed 
(Calif),  'Santa  Margarita  River  watershed  (Calif), 
'Riverside  County  (Calif),  San  Diego  County 
(Calif). 

Ten  maps  on  7  sheets  present  water-quality  data  of 
groundwater  for  the  watersheds  of  the  Santa  Mar- 
garita and  San  Luis  Rey  Rivers,  Riverside  and  San 
Diego  Counties,  California  for  the  year  1971. 
Shown  in  the  maps  are  generalized  geology;  loca- 
tions of  active  wells;  and  chemical  compositions 
of  the  well  waters  including  dissolved  solids,  sodi- 
um, potassium,  magnesium,  calcium,  bicarbonate, 
chloride,  nitrate,  and  sulfate.  (Woodard-USGS) 
W72-06770 


ANNUAL  COMPILATION  AND  ANALYSIS  OF 
HYDROLOGIC  DATA  FOR  MOUNTAIN 
CREEK,  TRINITY  RIVER  BASIN,  TEXAS,  1970, 

Geological  Survey,  Austin,  Tex. 
H.D.  Buckner. 

Geological  Survey  Texas  District  Open-file  Re- 
port, January  1972.  9  p,  1  fig. 

Descriptors:  'Data  collections,  'Streamflow, 
'Reservoir  storage,  'Texas,  Lakes,  Rainfall-ru- 
noff relationships,  Stream  gages,  Hydrologic  data, 
Statistics,  On-site  data  collections,  Rain  gages. 
Identifiers:  Trinity  River  basin  (Tex),  Mountain 
Creek  (Tex),  Lake  gage. 

The  records  of  streamflow  and  reservoir  content 
for  the  1970  water  year  are  presented  in  a  form 
which  facilitates  their  use  in  detailed  analyses  of 
the  basin  hydrologic  system.  A  stream-gaging  sta- 
tion was  first  established  in  Mountain  Creek 
Watershed  in  March  1925  and  operated  until  July 
5,  1933,  when  it  was  discontinued.  Daily  stream- 
flow  records  are  published  in  the  annual  series  of 
Geological  Survey  Water-Supply  Papers  beginning 
in  1925;  monthly  and  yearly  summaries  are  in  WSP 
1312.  In  October  1960  hydrologic  data  collection 
was  resumed  with  establishment  of  three  gaging 
stations  and  one  reservoir-content  station.  Data 
are  published  in  the  Texas  annual  reports  for  the 
1961-70  water  years.  For  the  1970  water  year, 
basin  outflow  was  90,590  acre-ft.  Storage  in  the 
lake  increased  by  2,570  acre-ft.  Rainfall  over  the 
304  sq  mi  watershed  was  39  in,  which  is  5  in  more 
than  the  long-term  mean.  Streamflow  and  reser- 
voir-content records  are  given  for  the  gaging  sites 
for  1970.  (Lang-USGS) 
W72-06774 


PROBABILITY  FORECASTS  OF  WATER  SUR- 
FACE TEMPERATURES  OF  THE  ST. 
LAWRENCE  RIVER  BETWEEN  KINGSTON, 
ONTARIO  AND  SOREL,  QUEBEC, 

Department  of  Energy,  Mines  and  Resources,  Ot- 
tawa (Ontario).  Inland  Waters  Branch. 


For  primary  bibliographic  entry  see  Field  04A. 
W 72-06778 


COMPUTER     PROGRAMS    IN    USE    IN    THE 
WATER  QUALITY  DIVISION,  VOL.  3, 

Department   of   the    Environment,    Ottawa   (On- 
tario). Inland  Waters  Branch. 
A.  Demayo,  and  P.  D.  Goulden. 
Report  Series,  No.  16,  1971 .  33  p,  9  fig,  9  tab,  6  ref . 

Descriptors:  'Computer  programs,  'Water  quali- 
ty, 'Systems  analysis,  'Input-output  analysis, 
•Computers,  Computer  models.  Numerical  analy- 
sis. Data  processing,  Methodology,  Programming 
languages. 
Identifiers:  'Canada. 

Two  computer  programs  used  to  process  water 
quality  data  from  a  Data  System  for  Technicon 
CSM-6  AutoAnalyzer  are  described.  This  data 
system  was  developed  in  the  Water  Quality  Divi- 
sion of  the  Inland  Waters  Branch,  Canada. 
Because  of  the  memory  size  restrictions  the 
complete  program  had  to  be  divided  into  two  parts. 
In  version  I  the  intermediate  data  are  stored  on 
punched  paper  tape.  Version  II  was  written  for 
PDP-8/L-8K  computers  equipped  with  Ten- 
necomp  magnetic  tape  cartridge  system.  In  this 
version  the  intermediate  data  are  stored  on  mag- 
netic tape.  (Woodard-USGS) 
W72-06780 


GENERATION  AND  TESTING  OF  RANDOM 
NUMBERS, 

Geological  Survey,  Washington,  D.C. 

N.  C.  Matalas,  and  M.  S.  Hellmann. 

Geological  Survey  Computer  Contribution  No  8, 

1971.  17  p,  5  tab,  8  ref. 

Descriptors:  'Computer  programs,  'Hydrology, 
♦Computers.  'Statistical  methods,  'Numerical 
analysis,  Programming  languages,  Computer 
models.  Reviews. 

Mathematical  techniques  developed  by  the  Water 
Resources  and  Computer  Center  Division  of  the 
U.S.  Geological  Survey  are  presented  for  generat- 
ing numbers  having  specified  underlying  probabili- 
ty distributions.  These  techniques  operate  on  the 
basic  sequence  of  numbers  that  are  uniformly  dis- 
tributed on  the  interval  (0,1).  Various  statistical 
tests  are  applied  to  sets  of  numbers  generated  by 
The  RANDU  and  GAUSS  subroutines  which  are 
supplied  by  IBM  as  part  of  the  System/360  FOR- 
TRAN Scientific  Subroutine  package.  The  tests  in- 
dicate that  the  numbers  generated  by  RANDU  can 
be  used  with  appropriate  transformations  to  obtain 
numbers  following  specified  distributions.  The 
numbers  generated  by  GAUSS  are  serially  uncor- 
rected within  the  statistical  limits  of  testing  at  the 
0.95  and  0.99  probability  levels.  (Woodard-USGS) 
W72-06790 


HYDROGEOLOGIC  DATA  FOR  THE  UPPER 
CONNECTICUT  RIVER  BASIN,  CONNEC- 
TICUT, 

Geological  Survey,  Hartford,  Conn. 

For  primary  bibliographic  entry  see  Field  04B . 

W72-06792 


OPERATIONAL  HYDROMET  DATA  MANAGE- 
MENT SYSTEM-DESIGN  CHARACTERISTICS. 

North  American  Rockwell  Information  Systems 

Co.,  Anaheim,  Calif. 

For  primary  bibliographic  entry  see  Field  07A. 

W72-06793 


WATER  RECORDS  OF  PUERTO  RICO,  1964-67: 
VOLUME  2--SOUTH  AND  WEST  SLOPES, 

Geological  Survey  of  Puerto  Rico,  San  Juan. 

J.G.Rickher. 

Available  from  USGS,  Bldg  652,  Ft  Buchanan,  P. 

R.  00934.  Geological  Survey  Data  Report,  1970. 

308  p,  3  ref. 


Descriptors:  'Hydrologic  data,  'Groundwatei 
'Surface  waters,  'Water  analysis,  'Puerto  Rico 
Basic  data  collections.  Streamflow,  Stream  gages 
Flow  rates,  Sediment  transport,  Water  wells 
Water  levels,  Water  quality,  Chemical  analysis 
Water  properties. 

The  surface-water,  quality-of-water,  and  ground 
water  records  for  the  south  and  west  slopes  c 
Puerto  Rico  for  calendar  years  1964  through  196 
are  presented.  Included  are  records  for  slreamflot 
stations,  water  levels  in  wells,  and  the  chemici 
and  physical  characteristics  of  streamflow  an 
ground  water.  The  location  of  all  observation  sU 
lions,  except  miscellaneous  stations  is  shown  o 
maps  of  river  basins  and  areas  adjoining  th 
basins.  Each  map  is  followed  by  the  water  record 
in  the  particular  basin  and  area  shown  on  the  ma| 
The  records  were  collected  by  the  Carribean  Di! 
trict  of  the  Water  Resources  Division,  U.5 
Geological  Survey,  in  financial  cooperation  wit 
agencies  of  the  Commonwealth  of  Puerto  Ric< 
(Woodard-USGS) 
W72-06798 


HYDROLOGY  OF  TWO  SMALL  RIVER  BASIN 
IN  PENNSYLVANIA  BEFORE  URBANIZATIOIS 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  02E. 

W72-06912 


SELECTED  DIGITAL  COMPUTE! 

TECHNIQUES  FOR  GROUNDWATE! 

RESOURCE  EVALUATION, 

Illinois  State  Water  Survey,  Urbana. 

For  primary  bibliographic  entry  see  Field  02F. 

W72-06914 


A  TECHNIQUE  FOR  SMOOTHING  RIVE 
FLOWS  DURING  HYDROELECTRIC  POWE 
PRODUCTION, 

Auckland     Univ.,     (New     Zealand).     Dept.    < 

Theoretical  and  Applied  Mechanics. 

For  primary  bibliographic  entry  see  Field  04 A. 

W72-06982 


MATHEMATICAL    MODELS,    EXAMPLES  O 
SOME  SYSTEMS  ANALYSIS  TECHNIQUES. 

Meta  Systems,  Inc.,  Cambridge,  Mass. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-06987 


DATA  AND  ANALYSIS. 

Meta  Systems,  Inc.,  Cambridge,  Mass. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-06988 


A  DIGITAL  SIMULATION  OF  THE  DYNAMI 
SOIL  MOISTURE  STATUS, 

Mississippi  Agricultural  Experiment  Station,  Stal 

College. 

For  primary  bibliographic  entry  see  Field  02G. 

W72-07003 


INDEX  OF  SURFACE-WATER  RECORDS  T 
SEPTEMBER  30,  1970:  PART  l.-NORTH  Al 
LANTIC  SLOPE  BASINS. 

Geological  Survey,  Washington,  D.C. 

Geological  Survey  Circular  651 ,  1971 .  89  p,  1  fig. 
tab. 

Descriptors:  'Hydrologic  data,  'Data  collection 
•Surface  waters,  'Documentation,  Streamflov 
Gaging  stations.  Flow  measurement.  Frequenc: 
Reservoirs,  Sites,  Peak  discharge.  Low  flov 
Water  levels. 

Identifiers:  'North  Atlantic  slope  basins.  Drainaj 
areas,  Data  collection  periods. 

Streamflow  and  reservoir  stations  are  listed  fortli 
North   Atlantic   slope  basins  for  which  recorc 
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have  been  or  are  to  be  published  in  reports  of  the 
Geological  Survey  for  periods  through  September 
30,  1970.  This  index  includes  drainage  areas  and 
periods  of  data  collections  at  continuous-record 
gaging  stations,  crest-stage  partial-record  stations, 
and  low-flow  partial-record  stations.  A  continu- 
ous-record station  is  a  gaging  station  on  a  stream 
or  reservoir  for  which  the  discharge ,  stage ,  or  con- 
tents is  published  on  a  daily,  weekly,  or  monthly 
basis  for  a  continuous  period  of  time.  A  crest-stage 
partial-record  station  is  a  streamflow  station  for 
which  only  the  annual  maximum  discharge  is 
published  over  a  period  of  years  for  use  in  flood- 
flow  analyses.  A  low-flow  partial-record  station  is 
i  streamflow  station  for  which  only  discharge 
measurements  made  at  base  flow  are  published. 
;\Voodard-USGS) 
W72-07011 


INDEX  TO  SURFACE-WATER  RECORDS  TO 
SEPTEMBER  30,  1970:  PART  3.--OHIO  RIVER 
BASIN. 

3eological  Survey,  Washington,  D.C. 

Available  free  on  application  to  USGS,  Washing- 
;on,  DC.  20242.  Geological  Survey  Circular  653, 
1971.71  p,l  fig,  1  tab. 

Descriptors:  'Hydrologic  data,  *Data  collections, 
'Surface  waters,  *Ohio  River,  *Documentation, 
Streamflow,  Gaging  stations,  Flow  measurement, 
Frequency,  Reservoirs,  Sites,  Peak  discharge, 
Low  flow,  Water  levels. 

Identifiers:  *Ohio  River  basin,  Drainage  areas, 
Data-collection  periods. 

Streamflow  and  reservoir  stations  are  listed  for  the 
Dhio  River  basin  for  which  records  have  been  or 
ire  to  be  published  in  reports  of  the  Geological 
Survey  for  periods  through  September  30,  1970. 
rhis  index  includes  drainage  areas  and  periods  of 
iata  collections  at  continuous-record  gaging  sta- 
ions,  crest-stage  partial-record  stations,  and  low- 
low  partial-record  stations.  A  continuous-record 
nation  is  a  gaging  station.  (Woodard-USGS) 
#72-07012 


INDEX  OF  SURFACE-WATER  RECORDS  TO 
SEPTEMBER  30,  1970:  PART  5--HUDSON  BAY 
iND  UPPER  MISSISSIPPI  RIVER  BASINS. 

jeological  Survey,  Washington,  D.C. 

Wailable  free  on  application  to  USGS,  Washing- 
on,  D.C.  20242.  Geological  Survey  Circular  655, 
971. 65  p,  lfig,  ltab. 

)escriptors:  'Hydrologic  data,  *Data  collections, 
Surface  waters,  'Mississippi  River  basin,  'Docu- 
nentation,  Streamflow,  Gaging  stations,  Flow 
neasurement,  Frequency,  Reservoirs,  Sites,  Peak 
discharge,  Low  flow,  Water  levels. 
Identifiers:  *Upper  Mississippi  River  basin,  *Hud- 
on  Bay,  Drainage  areas,  Data-collection  periods. 

Jtreamflow  and  reservoir  stations  are  listed  for  the 

iudson  Bay  and  Upper  Mississippi  River  basins 
J  or  which  records  have  been  or  are  to  be  published 
I J  reports  of  the  Geological  Survey  for  periods 
trough  September  30,  1970.  This  index  includes 

rainage  areas  and  periods  of  data  collections  at 
jontinuous-record  gaging  stations,  crest-stage  par- 
jial-record  stations,  and  low-flow  partial-record 
jtations.  A  continuous-record  station  is  a  gaging 

tation.  (Woodard-USGS) 

V72-07013 


INDEX  OF  SURFACE-WATER  RECORDS  TO 
'EPTEMBER  30,  1970:  PART  11.--PACIFIC 
1  LOPE  BASINS  IN  CALIFORNIA. 

[ieological  Survey,  Washington,  D.C. 

vailable  free  on  application  to  USGS  Washing- 
Jn,  D.C.  20242.  Geological  Survey  Circular  661, 
971.53  p,  I  fig,  1  tab. 


Descriptors:  'Hydrologic  data,  'Data  collections, 
•Surface  waters,  'California,  'Documentation, 
Streamflow,  Gaging  stations,  Flow  measurement, 
Frequency,  Reservoirs,  Sites,  Peak  discharge, 
Low  flow,  Water  levels. 

Identifiers:  'Pacific  slope  basins  (Calif),  Drainage 
areas,  Data-collection  periods. 

Streamflow  and  reservoir  stations  are  listed  for  the 
Pacific  slope  basins  in  California  for  which 
records  have  been  or  are  to  be  published  in  reports 
of  the  Geological  Survey  for  periods  through  Sep- 
tember 30,  1970.  This  index  includes  drainage 
areas  and  periods  of  data  collections  at  continu- 
ous-record gaging  stations,  crest-stage  partial- 
record  stations,  and  low-flow  partial-record  sta- 
tions. A  continuous-record  station  is  a  gaging  sta- 
tion. (Woodard-USGS) 
W72-07014 


INDEX  OF  SURFACE-WATER  RECORDS  TO 
SEPTEMBER  30,  1970:  PART  12.  PACIFIC 
SLOPE  BASINS  IN  WASHINGTON  AND  UPPER 
COLUMBIA  RIVER  BASIN. 

Geological  Survey,  Washington,  D.C. 

Available  free  on  application  to  U.S.  Geol.  Sur- 
vey, Wash  DC  20242.  Geological  Survey  Circular 
662,  1971.  40  p,  lfig. 

Descriptors:  'Hydrologic  data,  'Data  collections, 
'Surface  waters,  'Documentation,  Drainage  area, 
Streamflow,  Gaging  stations,  Flow  measurement, 
Frequency,  Reservoirs,  Sites,  Peak  discharge, 
Low  flow,  Water  levels,  Washington. 
Identifiers:  'Pacific  slope  basins  (Wash),  'Colum- 
bia River  basin,  Data-collection  periods. 

Streamflow  and  reservoir  stations  are  listed  for  the 
Pacific  slope  basins  in  Washington  and  upper 
Columbia  River  basin  for  which  records  have  been 
or  are  to  be  published  in  reports  of  the  Geological 
Survey  for  periods  through  September  30,  1970. 
This  index  includes  drainage  areas  and  periods  of 
data  collections  at  continuous-record  gaging  sta- 
tions, crest-stage  partial-record  stations,  and  low- 
flow  partial-record  stations.  A  continuous-record 
station  is  a  gaging  station.  (Woodard-USGS) 
W72-07015 


INDEX  OF  SURFACE-WATER  RECORDS  TO 
SEPTEMBER  30,  1970:  PART  13.  SNAKE  RIVER 
BASIN. 

Geological  Survey,  Washington,  D.C. 

Available  free  on  application  to  U.S.  Geological 
Survey,  Wash.,  D.C.  20242.  Geological  Survey 
Circular663,1971.29p,lfig. 

Descriptors:  'Hydrologic  data,  'Data  collections, 
'Surface  waters,  'Idaho,  'Documentation, 
Drainage  area,  Streamflow,  Gaging  stations,  Flow 
measurement,  Frequency,  Reservoirs,  Sites,  Peak 
discharge,  Low  flow,  Water  levels. 
Identifiers:  'Snake  River  basin  (Idaho  and  border- 
ing states),  Data-collection  periods. 

Streamflow  and  reservoir  stations  are  listed  for  the 
Snake  River  basin  in  Idaho  and  bordering  states 
for  which  records  have  been  or  are  to  be  published 
in  reports  of  the  Geological  Survey  for  periods 
through  September  30,  1970.  This  index  includes 
drainage  areas  and  periods  of  data  collections  at 
continuous-record  gaging  stations,  crest-stage  par- 
tial-record stations,  and  low-flow  partial-record 
stations.  A  continuous-record  station  is  a  gaging 
station.  (Woodard-USGS) 
W72-07016 


INDEX  OF  SURFACE-WATER  RECORDS  TO 
SEPTEMBER  30,  1970:  PART  14.  PACIFIC 
SLOPE  BASINS  IN  OREGON  AND  LOWER 
COLUMBIA  RIVER  BASIN. 

Geological  Survey,  Washington,  D.C. 


Available  free  on  application  to  U.S.  Geol.  Sur- 
vey, Wash.,  D.C,  20242.  Geological  Survey  Circu- 
lar 664,  1971.31  p,  1  fig. 

Descriptors:  'Hydrologic  data,  'Data  collections, 
'Surface  waters,  'Oregon,  'Documentation, 
Drainage  area,  Streamflow,  Gaging  stations,  Flow 
measurement,  Frequency,  Reservoirs,  Sites,  Peak 
discharge,  Low  flow,  Water  levels. 
Identifiers:  'Pacific  slope  basins,  'Lower  Colum- 
bia River  basin,  Data-collection  periods. 

Streamflow  and  reservoir  stations  are  listed  for  the 
Pacific  slope  basins  in  Oregon  and  Lower  Colum- 
bia River  basin  for  which  records  have  been  or  are 
to  be  published  in  reports  of  the  Geological  Survey 
for  periods  through  September  30,  1970.  This 
index  includes  drainage  areas  and  periods  of  data 
collections  at  continuous-record  gaging  stations, 
crest-stage  partial  record  stations,  and  low-flow 
partial-record  stations.  A  continuous-record  sta- 
tion is  a  gaging  station.  (Woodard-USGS) 
W72-07017 


SIMULATION        OF       LONG        WAVES       IN 
BRANCHING  WATERWAYS, 

Department   of   the    Environment,    Ottawa   (On- 
tario). Marine  Sciences  Branch. 
For  primary  bibliographic  entry  see  Field  02E. 
W72-07019 


WATER     RESOURCES     DATA     FOR     TEXAS: 
PART  2.  WATER  QUALITY  RECORDS,  1969. 

Geological  Survey,  Austin,  Tex. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-07029 


DAILY  TEMPERATURES  AND  PRECIPITA- 
TION FOR  SUBALPINE  FOREST,  CENTRAL 
COLORADO, 

Forest  Service  (USDA),  Fort  Collins,  Colo.  Rocky 
Mountain  Forest  and  Range  Experiment  Station. 
For  primary  bibliographic  entry  see  Field  02B. 
W72-07079 


SYSTEM  FOR  MEASURING  AND  COMPUTING 
EPHEMERAL  RUNOFF  FROM  SMALL 
WATERSHEDS, 

Forest  Service  (USDA),  Oxford,  Miss.  Southern 

Forest  Experiment  Station. 

For  primary  bibliographic  entry  see  Field  02E. 

W72-07082 


A  COMPUTER  PROGRAM  FOR  COMPUTING 
STREAMFLOW  VOLUMES, 

Forest  Service  (USDA),  Fort  Collins,  Colo.  Rocky 
Mountain  Forest  and  Range  Experiment  Station. 
For  primary  bibliographic  entry  see  Field  02E. 
W72-07083 


A  SPORADIC  MONITORING  AND  CONTROL 
SYSTEM, 

D.  I.  Ageikin,  Yu.  T.  Knopov,  and  N.  N. 

Kuznetsov. 

Pribory  i  Sistemy  Upravleniya,  No.  4,  p  32-35, 

April  1970.  5  fig,  3  ref. 

Descriptors:  'Control  systems,  'Computers,  'Au- 
tomatic control,  Automation,  Monitoring,  Digital 
computers,  Analog  computers. 
Identifiers:  'Sporadic  control  system,  Converters, 
Digital  to  analog  converters,  Systems  analysis. 

Experience  has  shown  that  even  at  the  highest 
level  of  automation,  the  human  operator  is  still  the 
main  link  in  the  control  system.  However,  with  the 
growing  complexity  of  control  systems  for 
technological  processes,  the  increased  number  of 
controlled  parameters,  and  the  limited  ability  of  a 
human  operator  to  process  information,  more  so- 
phisticated control  systems  are  needed.  Sporadic 
control  systems  are  proposed  for  continuously 
operating  processes  whose  parameters  have  par- 
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ticular  zones  of  permissible  values  and  where 
emergency  situations  arise  when  one  or  more 
parameters  lie  outside  these  zones.  In  a  sporadic 
control  system,  the  operator  receives  signals  that 
parameters  have  exceeded  set  limits,  just  as  in 
other  systems.  By  inserting  particular  perturba- 
tions into  the  system,  the  operator  can  simultane- 
ously displace  the  settings  of  all,  or  a  group  of,  the 
controlled  parameters.  By  altering  the  perturba- 
tions through  calibrated  knobs,  the  operator  ob- 
tains information  about  the  state  of  the  entire 
group  of  parameters,  which  is  sufficient  for  deci- 
sion making  or  forecasting.  Several  advantages  of 
such  a  system  are  discussed  and  several  possible 
forms  of  the  system  are  diagrammed  and 
described.  (Mortland-Battelle) 
W72-07152 


A  FLEXIBLE  COMPUTER  PROGRAM  FOR 
CALCULATIONS  IN  EMISSION-SPECTR- 
OGRAPHIC  ANALYSIS, 

Atomic  Energy  Research  Establishment,  Harwell 

(England). 

For  primary  bibliographic  entry  see  Field  05 A. 

W72-07161 


STATISTICAL  EVALUATION  OF  THE 
RESULTS  OBTAINED  BY  QUANTITATIVE 
REDUCTION  OF  A  BIOLOGICAL  SAMPLE, 

Ail-Union  Research  Inst,  of  Marine  Fisheries  and 

Oceanography,  Moscow  (USSR). 

For  primary  bibliographic  entry  see  Field  05 A. 

W72-07165 


AUTOMATIC  RECOGNITION  OF  MUSKEG 
FROM  AERIAL  PHOTOGRAPHS, 

New  Brunswick  Univ.,  Fredericton.  Dept.  of  Sur- 
veying Engineering. 
D.  F.  Woolnough. 

Photogrammetria,  Vol  28,  No  1 ,  p  17-25,  February 
1972.  5  fig,  9  ref. 

Descriptors:  *Photogrammetry,  'Digital  compu- 
ters, 'Data  processing,  'Mapping,  'Muskeg, 
Canada,  Computer  programs,  Remote  sensing, 
Aerial  photography,  Terrain  analysis,  Surveys. 

Panchromatic  photographs  of  areas  of  muskeg  in 
New  Brunswick  were  measured  with  a  microden- 
sitometer,  and  the  region  photographed  was  di- 
vided into  muskeg  and  non-muskeg  by  a  digital 
computer  program.  A  computer-produced  map 
and  a  mathematical  analysis  were  used  to  show  not 
only  the  best  choice  of  parameters,  but  also  how 
good  this  choice  is,  and  how  good  the  division  is. 
The  effect  of  external  factors  on  the  photographic 
density  is  discussed,  and  a  comparison  between 
the  results  obtained  by  normal  and  dodged  printing 
is  made.  Automatic  interpretation  of  features  of 
the  natural  landscape  on  panchromatic  photo- 
graphs using  textural  analysis  is  possible  with 
some  accuracy,  and  would  be  improved  if  con- 
trolled photography  were  available.  (Knapp- 
USGS) 
W72-07226 


AUTOMATIC  INSTRUMENTATION  FOR 
TELEMETERING  RAIN  AND  RIVER-LEVEL 
DATA  FROM  REMOTE  STATIONS, 

For  primary  bibliographic  entry  see  Field  02A. 

W72-07244 


THE  COMPUTATION  AND  FORECASTING  OF 
MAXIMUM  FLOOD  DISCHARGES, 

For  primary  bibliographic  entry  see  Field  02A. 

W72-07245 


08.  ENGINEERING  WORKS 
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MUD  GULCH  FLOOD  PREVENTION  PROJECT 
MEASURE,  SANGRE  DE  CRISTO  RC  AND  D 
PROJECT,  COLORADO  (FINAL  ENVIRON- 
MENTAL IMPACT  STATEMENT). 

Soil  Conservation  Service,  Washington,  D.C. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-199  654-F,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  May  28,  1971.  14  p. 

Descriptors:  'Colorado,  'Flood  protection,  'En- 
vironmental effects,  Dams,  Habitats,  Water  inju- 
ry. Spillways,  Channel  improvement,  Sediment 
control,  Flood  control,  Flood  damage,  Structures, 
Bodies  of  water,  Water  quality.  Stabilization,  Dam 
construction. 
Identifiers:  'Environmental  impact  statements. 

The  planned  structural  measure  consists  of  one 
floodwater  retarding  structure.  The  environmental 
impacts  of  the  proposed  flood  control  project  in- 
clude the  elimination  of  flood  damage  to  18  homes, 
4  businesses,  county  and  state  highways  and  273 
acres  of  agricultural  land;  and  improved  water 
quality  through  reduced  channel  degradation  and 
sediment  loads.  Adverse  environmental  effects  in- 
clude the  disturbance  of  approximately  20  acres  of 
rangeland  during  construction  of  the  dam  and  spill- 
way and  temporary  flooding  of  approximately  30 
acres  of  rangeland  in  the  flood  retarding  pool  dur- 
ing flood  periods.  Alternatives  included  the  fol- 
lowing: (1)  enlargement  of  Mud  Gulch  Channel 
which  would  disturb  several  miles  of  habitat  for 
game,  songbirds,  and  small  mammals  and  cause 
considerable  erosion  and  degradation  in  the  chan- 
nel; and  (2)  permit  the  area  to  remain  in  its  present 
condition,  subject  to  periodic  flood  damage  to 
homes,  businesses,  roads,  bridges,  and  agricul- 
tural land.  The  comments  of  concerned  agencies 
are  attached.  (Grant-Florida) 
W72-06642 


WAIKIKI  BEACH  (KUHIO  BEACH  SECTOR), 
OAHU,  HAWAII  (FINAL  ENVIRONMENTAL 
IMPACT  STATEMENT). 

Corps  of  Engineers,  Honolulu,  Hawaii.  Pacific 
Ocean  Div. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-199  892-F,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  May  27,  1971.  30  p,  2  fig,  1  tab. 

Descriptors:  'Hawaii,  'Beach  erosion,  'Shore 
protection,  'Environmental  effects,  'Coastal  en- 
gineering, Beaches,  Coasts,  Recreation  facilities, 
Coastal  structures,  Abutments,  Sea  walls,  Turbidi- 
ty, Marine  animals. 

Identifiers:  'Environmental  impact  statements, 
•Waikiki  Beach  (Hawaii). 

Approximately  1500  feet  of  Waikiki  Beach  will  be 
improved  by  the  placement  of  sand,  the  construc- 
tion of  an  additional  groin,  the  rehabilitation  of  an 
existing  groin,  and  the  construction  of  a 
promenade.  Beach  improvements,  where  the 
beach  is  narrow  or  non-existent,  and  the  best 
possible  use  of  the  environment  would  be  pro- 
vided by  the  project.  Some  marine  life  would  be 
buried  and  turbidity  in  nearshore  waters  would  be 
increased.  Structural  alternatives  included  exten- 
sion of  the  Kapahulu  Storm  Drain,  removal  of  crib 
walls,  and  construction  of  a  groin  at  the  north  end 
of  the  beach.  Strong  opposition  to  such  alterna- 
tives was  received  from  local  groups.  Comments 
received  from  various  agencies  and  organizations 
are  included.  (Earl-Florida) 
W72-06643 


KANEOHE-KAILUA  AREA,  OAHU,  HAWAI 
(FINAL  ENVIRONMENTAL  IMPACT  STATE 
MENT). 

Army  Corps  of  Engineers,  Honolulu,  Hawaii 
Pacific  Ocean  Div. 

Available  from  the  National  Technical  Informs 
tion  Service  as  PB-201  313-F,  $3.00  in  paper  copy 
$0.95  in  microfiche.  July  1971.  18  p. 

Descriptors:  'Federal  project  policy,  'Flood  cot 
trol,  'Hawaii,  'Environmental  effects,  Projec 
planning,  United  States,  Federal  government 
State  governments,  Administrative  agencies 
Competing  uses,  Economics,  Water  resource 
development,  Project  benefits,  Project  purposes 
Cost-benefit  analysis,  Channel  improvemenl 
Dams,  Recreation,  Aesthetics,  Reservoirs 
Recreation  facilities,  Environmental  engineering 
Construction,  Silting. 

Identifiers:  'Environmental  impact  statement! 
'Oahu  (Hawaii). 

The  proposed  flood  control  project  consists  of 
detention  dam  and  reservoir  in  the  headwaters  c 
Kaneohe  Stream  and  allied  channel  improvemenl 
at  the  stream  outlet  on  the  Pacific  Ocean.  The  pr{ 
ject  would  provide  standard  project  flood  protw 
tion  and  would  allow  utilization  of  surroundin 
lands  for  recreational  purposes.  Among  the  er 
vironmental  impacts  of  the  proposed  action  woul 
be  replacement  of  approximately  35  acres  of  natt 
rally  vegetated  land  and  substitution  of  a  pel 
manent  pool  for  several  small  streams.  Advers 
environmental  effects  include  intrusion  of  a  das 
structure  into  the  natural  setting  and  the  effects  c 
construction,  including:  (1)  an  increased  sedimei 
load  during  periods  of  high  flow,  (2)  disturbanc* 
to  natural  vegetation,  and  (3)  the  impact  of  coi 
struction  activities  on  nearby  communities.  The  a 
lernatives  are  to  forego  the  project  or  to  use 
concrete  rectangular  channel.  Comments  and  su| 
gestions  received  from  Hawaii  and  federal  depar 
ments  are  included.  (Johnson-Florida) 
W72-06644 


FLOOD  CONTROL  IMPROVEMENT  ON  E! 
OPUS  CREEK  AT  KINGSTON,  NEW  YORI 
HUDSON  RIVER,  NEW  YORK  (FINAL  Ef 
VIRONMENTAL  IMPACT  STATEMENT). 

Army  Engineer  District,  New  York. 

Available  from  the  National  Technical  Informi 
tion  Service  as  PB-200  543-F,  $3.00  in  paper  cop; 
$0.95  in  microfiche.  July  1,  1971.21  p,  2  fig. 

Descriptors:  'Flood  protection,  'Flood  contra 
•Environmental  effects,  'Hudson  River,  Levee 
Human  population,  Land  use.  Water  control,  Wi 
dlife  conservation,  New  York,  Cost-benefit  anal) 
sis,  Construction,  Federal  government.  Floe 
proofing. 

Identifiers:  'Environmental  impact  statement 
•Esopus  Creek  (NY). 

The  proposed  improvement  is  designed  to  provid 
flood  protection  for  lands  along  the  right  bank  < 
Esopus  Creek,  including  a  shopping  center  and  a 
urban  renewal  project.  Works  will  consist  of  1 M 
feet  of  levees  and  872  feet  of  floodwalls.  Tl 
benefit-cost  ratio  is  1.2  to  1.0.  The  area  is  an  alluv 
al  valley  with  stream  meanders  and  flat  valley 
The  project  will  enhance  land  values  and  perm 
use  of  land  for  urban  renewal.  Beautif ication  mft 
sures  include  the  planting  of  trees  and  shrubber 
Improvements  will  not  significantly  affect  fish  at 
wildlife;  however,  fish  and  wildlife  enhancetnei 
is  not  anticipated.  Adverse  environmental  effec 
include  the  removal  of  large  trees,  restriction  ( 
river  access,  and  loss  of  wetlands.  The  projec 
however,  will  prevent  uncontrolled  environment 
degradation  from  flooding.  Alternatives  mchk 
reservoir  storage  space,  a  diversion  tunnel,  chai 
nel  deepening  and  widening,  and  flood  proofit 
structures.  A  'no-development  alternative'  woui 
cause  environmental  losses  of  $60,000  annual! 
There  will  be  no  significant  impact  on  long-ter 
wildlife  habitat  productivity.  Comments  of  ii 
terested  agencies  are  included.  (Earl-Florida) 
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V72-06645 


iTONEWALL  JACKSON  LAKE,  WEST  FORK 
tlVER,  WEST  VIRGINIA  (FINAL  ENVIRON- 
MENTAL IMPACT  STATEMENT). 

Lrmy  Engineer  District,  Pittsburgh,  Pa. 

available  from  the  National  Technical  Informa- 
ion  Service  as  PB-202  980-F,  $3.00  in  paper  copy, 
0.95  in  microfiche.  November  12,  1971.  48  p,  11 
ib,  1  chart. 

(escriptors:  'West  Virginia,  *Flood  control, 
Water  quality  control,  *Dam  construction,  *En- 
ironmental  effects,  Water  supply,  Recreation 
icilities,  Flood  plain  zoning,  Flood  protection, 
lood  plains,  Dams,  Lakes,  Water  resources 
evelopment,  Human  population,  Wildlife 
abitats. 

ientifiers:  'Environmental  impact  statements, 
West  Fork  River  (WVa). 

'he  project  encompasses  construction  of  a  multi- 
le-purpose  concrete  dam  and  lake  for  flood  con- 
rol,  water  quality  control,  water  supply,  recrea- 
onal,  and  other  purposes.  The  benefit-cost  ratio 
i  1.4  without  redevelopment  and  1.5  with 
edevelopment.  The  West  Fork  Basin  is  generally 
lountainous,  and  bottom  lands  and  adjacent 
lopes  have  been  cleared  for  agricultural  use.  The 
lain  environmental  impact  of  Stonewall  Jackson 
,ake  would  be  the  inundation  of  1,800  acres  of 
rop  land,  1,100  acres  of  pasture,  and  400  acres  of 
/oodland.  About  280  acres  of  rural  land  will  be 
otnpletely  protected  from  flooding.  Adverse  en- 
ironmental  effects  include  inundation  of  2,650 
cres  of  wildlife  habitat,  elimination  of  21  miles  of 
tream  fishing,  infusion  of  people  into  the  wildlife 
abitat,  and  a  negative  effect  on  many  human  in- 
abitants.  Alternatives  include  no  action,  flood 
lain  management,  channel  improvement,  diver- 
ion,  and  a  reservoir  at  an  alternative  site.  The 
rea's  long  term  productivity  would  be  enhanced, 
'he  project  site  will  be  irreversibly  committed  for 
lie  life  of  the  project.  Five  public  hearings  have 
>een  held.  Comments  of  concerned  agencies  are 
et  forth.  (Earl-Florida) 
V72-06647 


-OWER  KLAMATH  RIVER  FLOOD  CONTROL 
'ROJECT  (DRAFT  ENVIRONMENTAL  IM- 
'ACT  STATEMENT). 

trmy  Engineer  District,  San  Francisco,  Calif . 

Available  from  the  National  Technical  Informa- 
ion  Service  as  PB-201  519-D,  $3.00  in  paper  copy, 
0.95  in  microfiche.  June  1971.  6  p,  1  ref,  3  plate. 

)escriptors:  'Flood  plains,  'California,  'Flood 
irotection,  'Environmental  effects,  United 
itates,  Bank  protection,  Flood  plain  zoning, 
rederal  government,  Local  governments,  Legal 
spects,  Economics,  Project  planning,  Levees, 
;loods,  Project  purposes,  Riprap,  Construction 
naterials,  Recreation. 

dentifiers:  'Environmental  impact  statements, 
Klamath  River. 

'he  project  includes:  (1)  flood  free  areas  created 
iy  the  use  of  levees  at  the  towns  of  Klamath  and 
Clamath  Glen,  (2)  bank  protection  works  to  stabil- 
it  the  north  bank  of  the  river  from  erosion  due  to 
iyerflows,  and  (3)  flood  plain  management  to 
linimize  plain  development  and  habitation.  The 
limatology,  economic  development,  fish  and  wil- 
dlife, water  quality,  recreational  use,  and  scenic 
luality  of  the  area's  environmental  setting  are 
escribed.  The  environmental  impact  of  the  pro- 
ect  includes:  (1)  slight  loss  of  vegetation  and 
■abitats,  (2)  flood  plain  preservation  for  recrea- 
ional  purposes,  (3)  increased  pollution  from 
ecreational  use,  and  (4)  probable  construction  of 
'ermanent  facilities  in  flood  free  areas.  Adverse 
ffects  would  be  slight  with  only  some  loss  of 
latural  vegetation  and  habitat  and  a  possible  in- 
rease  in  the  mosquito  population.  Alternatives  in- 
lude  evacuation  of  the  entire  flood  plain,  im- 
'rovement    of    the    existing    channel    with    and 


without  levee   construction,   upstream   reservoir 
storage,  and  groins  to  deflect  and  control  river- 
flow.  (Johnson-Florida) 
W72-06650 


CORPS  OF  ENGINEERS  CAUGHT  UP  IN  BAT- 
TLE OF  THE  BUILDERS  AGAINST  THE 
PRESERVERS, 

For  primary  bibliographic  entry  see  Field  06E. 
W72-06653 


ENVIRONMENTAL  DEFENSE  FUND,  INC.  V. 
CORPS  OF  ENGINEERS. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-06665 


FINITE    ELEMENT    METHOD:    A    GALERKIN 
APPROACH, 

British  Columbia  Univ.,  Vancouver. 
S.  G.  Hutton,  and  D.  L.  Anderson. 
Journal  of  the  Engineering  Mechanics  Division, 
American  Society  of  Civil  Engineers,  Vol  97,  No 
EM5,  p  1503-1520,  Oct  1971.  1  tab,  14  ref,  2  ap- 
pend. 

Descriptors:    'Finite    element    analysis,    'Stress 

analysis,  Structural  analysis. 

Identifiers:  'Boundary  conditions,  'Mathematical 

analysis,   Engineering   mechanics,   Convergence, 

Functional      analysis,      Eigenvalues,      Canada, 

Discontinuities. 

The  finite  element  method  is  a  means  of  formulat- 
ing an  approximate  solution  to  a  given  equation  in 
terms  of  known  coordinate  functions  and  unk- 
nown parameters.  This  approximate  solution  may 
be  used  in  conjunction  with  a  number  of 
techniques  to  determine  the  unknown  parameters. 
Rayleigh-Ritz  and  virtual  work  procedures  have 
commonly  been  used.  The  application  of  a  Galer- 
kin  method  is  analyzed  and  a  class  of  problems 
defined  for  which  convergence  is  ensured.  This 
class  is  wider  than  that  applicable  to  the  Rayleigh- 
Ritz  procedure.  Natural  boundary  conditions  are 
defined,  but  the  Galerkin  procedure  often  does  not 
require  the  approximating  functions  to  satisfy 
these  conditions.  Interelement  continuity  require- 
ments that  are  sufficient  to  ensure  convergence 
are  also  presented.  (USBR) 
W 72-06737 


ANALYSIS  OF  HORIZONTALLY  CURVED  BOX 
GIRDER  BRIDGES, 

Illinois   Inst,   of  Tech.,  Chicago;  and  Consoer, 

Townsend  and  Associates,  Chicago,  111. 

K-H  Chu,  and  S.  G.  Pinjarkar. 

Journal    of    the    Structural    Division,    American 

Society  of  Civil  Engineers,  Vol  97,  No  ST10,  p. 

2481-2501 ,  Oct  1971 .  17  fig,  2  tab,  14  ref,  append. 

Descriptors:  'Bridges  (Structures),  'Stress  analy- 
sis, 'Structural  analysis,  Shear  stress,  Concrete 
structures,  Stress,  Structural  engineering,  Struc- 
tures, Bridge  design. 

Identifiers:  Shell  theory,  Stiffness  method,  Box 
beams,  Displacements,  Plates,  Diaphragms 
(Mechanics). 

Bridges  consisting  of  horizontal  sector  plates  and 
vertical  cylindrical  shell  elements  are  analyzed. 
Membrane  and  bending  action  for  the  plate  and 
shell  elements  are  considered.  Equations  are  given 
for  determining  stiffnesses  for  sector  plate  ele- 
ments. Stiffnesses  for  the  shell  element  are  based 
on  a  solution  by  Hoff.  From  the  equilibrium  and 
compatibility  conditions  at  the  joints,  unknown 
displacements  are  solved  and  edge  forces  in  plate 
and  shell  elements  are  obtained.  Methods  of  deter- 
mining membrane  stresses,  fixed  edge  forces,  and 
bending  moments  at  interior  points  of  sector  plate 
elements  are  outlined.  A  numerical  example  illus- 
trates an  application  of  the  method.  The  bridge  is 
simply  supported  at  the  ends  and  is  provided  with 
diaphragms  at  the  ends  only.  With  span  length  kept 
at  120  ft,  the  bridge  was  analyzed  for  4  different 
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curvatures  with  mean  radius  R  equal  to  100  ft,  200 
ft,  300  ft,  and  infinity  (straight  bridge).  As  R 
decreases,  longitudinal  stress  decreases  at  the  out- 
side edge  and  increases  at  the  inside  edge.  A  com- 
ponent of  torsional  moment  causes  the  average 
longitudinal  stress  (based  on  stress  area)  to  in- 
crease as  R  decreases.  A  comparison  of  the 
proposed  method  with  Tung's  method  for  analysis 
of  a  curved  twin  box  girder  bridge  shows  poor 
agreement.  (USBR) 
W72-06746 


THE  STRUCTURAL  DESIGN  OF  CIRCULAR 
DIVERSION,  POWER  AND  PRESSURE  TUN- 
NELS. 

Thames  Polytechnic,  Woolwich  (England). 

Tunnels  and  Tunnelling,  Part  I,  Vol  3,  No  3,  p  161- 
171,  May-June  1971;  Part  II,  Vol  3,  No  4,  p  271- 
275,  July-Aug  1971;  Part  III,  Vol  3,  No  5,  p  356- 
359,  Sept-Oct  1971.  16  fig,  8  tab,  20  ref,  append. 

Descriptors:  'Tunnel  design,  'Structural  design, 
'Finite  element  analysis,  Bibliographies,  Tunnel 
linings,  Water  tunnels  (Conveyance),  Diversion 
tunnels,  Pressure  tunnels,  Hydraulic  design,  Rock 
pressures,  Design  criteria,  Loads  (Forces),  Com- 
putation, Computer  programs,  Reinforcement, 
Stress. 

Identifiers:  Combined  loading,  Computer  prin- 
touts, Great  Britain,  Steel  linings 

Design  methods  are  presented  for  diversion, 
power,  and  pressure  tunnels  in  rock.  Three  numer- 
ical examples  are  given;  two  are  related  to  specific 
projects.  Generally,  tunnel  design  is  governed  by 
the  salient  features  of  hydraulic  and  structural 
criteria  geared  to  the  individual  project  and  as- 
sociated problems.  Major  items  for  hydraulic 
criteria  are  listed,  with  emphasis  on  the  structural 
aspects  of  tunnel  design.  Terzaghi's  empirical 
values  for  external  loadings  are  given  for  struc- 
tural design  computations.  These  values  assume 
the  rock  load  acts  as  a  uniformly  distributed  load 
over  the  tunnel  diameter.  Lateral  restraint  by  the 
surrounding  rock  is  extremely  important  and  must 
be  considered  in  tunnel  lining  design.  Equations 
for  moments,  thrusts  and  shears  in  a  tunnel  lining 
for  combinations  of  loads  are  given.  The  finite  ele- 
ment method  is  introduced  to  check  the  conven- 
tional design  methods.  Detail  drawings  and  specifi- 
cations are  given  to  demonstrate  the  use  and  in- 
terpretation of  analyses  and  their  relationship  to 
practical  design  requirements.  Generally,  a  25% 
savings  can  be  achieved  in  the  total  quantity  of 
reinforcement  using  the  finite  element  technique. 
(USBR) 
W72-06747 


ENVIRONMENTAL  CONCEPTS  FOR  MT.  EL- 
BERT POWERPLANT, 

Bureau  of  Reclamation,  Denver,  Colo. 

For  primary  bibliographic  entry  see  Field  06G. 

W72-06756 


GREAT  LAKES  REGION  INVENTORY  RE- 
PORT: NATIONAL  SHORELINE  STUDY. 

Corps  of  Engineers,  Chicago,  111.  North  Central 
Div. 

Available  from  the  National  Technical  Informa- 
tion Service  as  AD-733  470,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  National  Shoreline  Study  Re- 
port, August  1971 .  221  p,  77  fig,  47  photo,  53  tab. 

Descriptors:  'Beach  erosion,  'Great  Lakes,  *U- 
nited  States,  'Shore  protection,  'Lake  shores, 
Storms,  Waves  (Water),  Floods,  Runoff,  Ice, 
Water  levels,  Littoral  drift,  Breakwater,  Sea 
walls,  Costs. 
Identifiers:  'Erosion  damage. 

Erosion  and  the  need  for  protection  of  the 
shoreline  zone  of  the  United  States  portion  of  the 
Great  Lakes  are  discussed.  The  principal  causes  of 
the  erosion  involve  storms,  flooding,  lake  levels, 
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wave  action,  frost  and  ice  action,  underground 
water  seepage  and  surface  water  runoff.  Major 
storms  create  the  largest  changes  in  the  shore.  The 
direction,  magnitude,  duration  of  storms,  and  the 
fetch  length  determines  wave  heights  and  littoral 
currents.  The  estimate  of  total  damage  to  all  shore 
properties  during  the  period  1951-1952  was  $61 
million.  Of  this,  wave  action  cost  $50  million. 
About  215  miles  of  shoreline  has  critical  erosion 
where  the  loss  of  land,  economic  losses,  and  other 
considerations  appear  to  justify  protective  mea- 
sures. The  shore  protective  measures  considered 
are  those  that  provide  protection  by  means  of  a 
high  beach,  shield  vulnerable  portions  of  the 
shores  from  forces  of  waves,  and  reduce  or 
prevent  flooding  of  lower  adjacent  lands  behind 
such  protection  sections.  These  measures  include 
bulkheads,  seawalls,  revetments,  groins,  offshore 
breakwaters,  and  beach  fills.  The  approximate 
cost  for  the  protective  measures  is  about  $127  mil- 
lion. (Woodard-USGS) 
W72-06767 


SPILLWAY  FOR  NEW  CUMBERLAND  LOCKS 
AND  DAM  (FINAL  DESIGN),  OHIO  RIVER 
WEST  VIRGINIA-HYDRAULIC  MODEL  IN- 
VESTIGATION, 

Waterways  Experiment  Station,  Vicksburg,  Miss. 
E.  S.  Melsheimer,  and  T.  E.  Murphy. 
Available  from  NTIS,  Springfield,  Va.  22151  as 
AD-724  933,  Price  $3.00  paper  copy.  Technical  Re- 
port No  2-585,  November  1961.  17  p,  16  plate,  12 
photo,  11  tab,  3  ref. 

Descriptors:  *Locks,  'Darns,  'Design  data, 
'Model  studies,  Hydraulics,  Ohio  River,  Naviga- 
tion, Hydraulic  structures,  Gates,  Settling  basins. 
Diffusions,  Hydraulic  jump,  Bulkheads,  Gate  con- 
trol, Hydrologic  data,  West  Virginia. 
Identifiers:  'New  Cumberland  Dam  (W  Va). 

Studies  were  conducted  in  a  1:25  scale  section 
model  of  the  New  Cumberland  Locks  and  Dam 
which  reproduced  one  gate  bay  and  adjacent  half 
bays,  and  were  supplemented  by  observations  of 
stilling  basin  performance  in  a  1-ft-wide  glass- 
sided  flume.  The  navigation  structures  are  being 
constructed  on  the  Ohio  River  54  miles  below  Pitt- 
sburgh, Pennsylvania  to  replace  outmoded  exist- 
ing structures.  Tests  concern  hoist  loads  and  per- 
formance tendencies  of  the  submergible  tainter 
gate,  performance  of  the  stilling  basin  below  both 
the  submergible  and  nonsubmergible  gates,  and 
hydraulic  forces  acting  in  a  vertical  direction  on 
the  emergency  bulkheads.  Loads  on  the  gate  hoist 
were  found  to  be  about  as  predicted  and  no  ap- 
preciable unstable  loadings  were  encountered.  The 
study  shows  it  is  impracticable  to  modify  proto- 
type plans  sufficiently  to  obtain  good  stilling  ac- 
tion below  the  submergible  gates  for  the  full  range 
of  flow  conditions  and  it  is  planned  that  undesira- 
ble basin  action  will  be  avoided  by  proper  gate 
operation.  (Lang-USGS) 
W72-06768 


EFFECT  OF  PIPELINE  JUNCTIONS  ON 
WATER  HAMMER  SURGES, 

Kentucky  Univ.,  Lexington.  Dept.  of  Civil  En- 
gineering. 

D.  J.  Wood,  and  S.  P.  Chao. 

Transportation  Engineering  Journal,  American 
Society  of  Civil  Engineers,  Vol  97,  No  TE3,  Paper 
8296,  p  441-457,  August  1971.  14  fig,  3  tab,  8  ref, 
append. 

Descriptors:  'Pipelines,  'Pipe  flow,  'Junctions, 
'Water  hammer,  'Model  studies,  Hydraulic 
systems,  Waves  (Water),  Structural  analysis, 
Structural  design,  Structural  engineering. 

The  transmission  and  reflection  characteristics  of 
water  hammer  pressure  surges  at  junctions  of 
pipes  were  studied.  The  effects  of  pipeline  orienta- 
tion, concentrated  friction  loss  and  motion  of  the 
piping  system  at  the  junctions  were  considered. 
The  results  were  compared  to  the  presently  used 
relationships  for  surge  reflection  and  transmission 


at  junctions  which  do  not  consider  these  effects.  If 
the  pipeline  is  completely  restrained  from  motion 
the  pipeline  orientation  and  concentrated  friction 
loss  at  the  junction  has  little  effect.  However,  if 
the  junction  is  free  to  undergo  even  slight  move- 
ments, the  reflection  and  transmission  charac- 
teristics of  pressure  waves  at  such  junctions  may 
be  significantly  affected.  (Woodard-USGS) 
W72-06781 


LONGVIEW  LAKE,  LITTLE  BLUE  RIVER, 
MISSOURI  (FINAL  ENVIRONMENTAL  IM- 
PACT STATEMENT). 

Army  Engineer,  District,  Kansas  City,  Mo. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-200  795F,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  November  9,  1971.  37  p,  1 
map,  2  tab. 

Descriptors:  'Flood  protection,  'Missouri,  'En- 
vironmental effects,  'Dam  construction,  Flood 
control,  Impounded  waters,  Recreation  demand, 
Levees,  Water  quality  control,  Wildlife  habitats, 
Lakes,  Land  development,  Rivers. 

The  Longview  Lake  project  is  part  of  a  basin  plan 
consisting  of  two  lakes,  channel  works,  and  levee 
protection  for  flood  control,  water  quality,  recrea- 
tional, and  fish  and  wildlife  enhancement  pur- 
poses. Dam  construction  will  control  a  50.3  square 
mile  drainage  area  and  contain  930  acres  of  surface 
water.  The  cost-benefit  ratio  is  1.6.  The  area's 
topography  is  rolling  with  narrow  flood  plains.  The 
river  is  presently  a  free-flowing  stream.  Environ- 
mental impacts  include  low  flow  augmentation, 
downstream  flood  protection,  the  creation  of 
recreation  areas,  innundation  of  six  miles  of 
stream,  mud  flat  development,  and  land  develop- 
ment with  subsequent  wildlife  reduction.  The  pro- 
ject would  innundate  930  acres  of  land  and  reduce 
wildlife  population.  The  Corps  found  no  economi- 
cally feasible  alternatives  to  the  project.  Rapid 
development  dictates  an  immediate  consideration 
of  flood  control  needs.  The  lake  would  accelerate 
the  area's  development,  but  it  would  also  guaran- 
tee preservation  of  open  spaces.  Comments  from 
concerned  agencies  are  set  forth.  (Earl-Florida) 
W72-06881 


DANBURY  LOCAL  PROTECTION  PROJECT, 
STILL  RIVER,  DANBURY,  CONNECTICUT 
(FINAL  ENVIRONMENTAL  IMPACT  STATE- 
MENT). 

Corps  of  Engineers,  Waltham,  Mass.  New  En- 
gland Div. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-201  675F,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  August  1 1 ,  1971 . 9  p,  1  map. 

Descriptors:  'Environmental  effects,  'Flood  pro- 
tection, 'Connecticut,  'Channeling,  Channel  im- 
provement, Flood  control,  River  training,  Channel 
flow,  Channels,  Conduits,  Water  quality,  Rivers, 
Land  development.  Wildlife  habitat,  Fish  popula- 
tions. 
Identifiers:  'Still  River  (Conn). 

The  project  is  designed  to  protect  Danbury  from 
flooding  by  the  Still  River.  The  project  includes 
the  construction  of  a  3,625-foot  long  concrete 
channel  and  a  2,695-foot  long  riprapped  channel  in 
the  existing  river.  The  project  has  a  1.01  benefit  to 
cost  ratio.  The  Still  River  affords  only  limited 
recreational  opportunities,  supports  only  sparse 
stocks  of  rough  fish,  and  contains  no  endangered 
species  of  fish  or  wildlife.  Environmental  impacts 
include  a  decrease  in  space  for  biota  establish- 
ment, increased  use  of  adjoining  lands,  and  im- 
provement of  long-term  water  quality  goals.  Biotic 
alteration  will  be  an  adverse  effect.  The  only  alter- 
native would  be  not  to  implement  any  improve- 
ments, and  only  limited  advantages  would  thereby 
be  obtaine.  The  commitment  of  a  minor  amount  of 
stream  habitat  will  be  necessary  to  protect  a 
rapidly  growing  metropolitan  area.  Gains  far  out- 


strip losses.  Labor  and  destruction  of  habitat  h 
filling,  dredging,  and  paving  constitute  irreversib 
commitments   of   resources.   Comments   of   coi 
cerned  agencies  are  set  forth.  (Earl-Florida) 
W72-06882 


ARON     V.     CITY     OF     PHILADELPHIA     (II 

ADEQUACY  OF  MUNICIPAL  SEWER   IN  El 

CEPTIONAL  INSTANCES). 

For  primary  bibliographic  entry  see  Field  06E. 

W72-06896 


ENVIRONMENTAL  DEFENSE   FUND,   INC. 
CORPS  OF  ENGINEERS  (STANDING   OF  El 
VIRONMENTAL    ORGANIZATION    TO    COI 
TEST  DAM  CONSTRUCTION). 

For  primary  bibliographic  entry  see  Field  06E. 
W72-06897 


PRELIMINARY  ANALYSIS  OF  THE  ECOLOG 
CAL  ASPECTS  OF  DEEP  PORT  CREATIO 
AND  SUPERSHIP  OPERATION. 

Institute  for  Water  Resources  (Army),  Alexandri 
Va. 

Available  from  NTIS,  Springfield,  Va.  22151 
AD-732   465   Price   $3.00  paper  copy,   95   cet 
microfiche.  IWR  Report  71-10,  October  1971.  31 
1  tab.  Contract  No  DACW  31-71-C-01 10. 

Descriptors:  Harbors,  'Coastal  structures,  'Ship 
'Dredging,     'Environmental     effects,     Ecolog 
Planning,     Reviews,     Water    pollution     sourc« 
Water  pollution  control. 
Identifiers:  Deep  ports,  Superships. 

The  probable  ecological  impacts  of  supersh 
operations  and  deep  port  development  are  sui 
marized.  Superships  have  entered  world  coi 
merce  and  interest  has  rapidly  expanded  in  t 
possibilities  of  developing  U.S.  ports  which  c 
receive  such  vessels  and  handle  their  cargos  wi 
efficiency  and  safety.  Such  vessels  require  at  le< 
60  feet  of  water,  and  predictions  anticipate  ne 
for  80-120  feet  of  depth  within  decades.  Of  the  1 
principal  U.S.  ports,  only  those  in  Puget  Sou 
and  some  parts  of  Alaska  exceed  55  feet  in  dep 
Large  ships  and  deep  ports  would,  therefoi 
require  creation  of  new  facilities  and  the  operati 
of  such  ships  and  ports  will  affect  the  envirc 
ment.  Basic  information  required  for  prediction 
ecological  impacts  is  outlined,  and  seven  maj 
research  problems  are  identified  to  meet  curr« 
information  deficiencies.  (Woodard-USGS) 
W72-06923 


SPILLWAY  GATE  VIBRATIONS  ON  ARKA 
SAS  RIVER  DAMS,  ARKANSAS  AJ 
OKLAHOMA;  HYDRAULIC  MODEL  I 
VESTIGATION, 

Waterways  Experiment  Station,  Vicksburg,  Mis 

G.  A.  Pickering. 

Technical  Report  H-71-5,  June  1971.  11  p.  2  tab 

plate. 

Descriptors:  'Gates,  'Vibrations,  Dams,  Hydr; 
lie  models,  'Spillway  gates,  'Radial  gates,  Arki 
sas,  Oklahoma. 
Identifiers:  'Arkansas  River  Navigation  Project 

The  Arkansas  River  navigation  project  has  17 
dividual  lock  and  dam  projects.  Vibration  of  I 
tainter  gates  has  been  reported  at  several  of  th< 
dams,  the  major  causes  of  gate  vibrations  bei 
the  gate  Up  and  bottom  seal  designs.  A  1: 12-sc 
model  reproducing  one  60-ft-wide  gate  bay  and  I 
adjacent  half  bays  was  used  to  investigate  the  g 
vibrations.  The  central  gate  reproduced  the  pro 
type  with  respect  to  size,  shape,  and  weig 
whereas  the  adjacent  gates  were  only  schemai 
Prototype  water-surface  elevations  and  flow  c< 
ditions  were  accurately  reproduced  in  the  mot 
Vibrations  of  the  prototype  gates  attributable 
the  gate  lip  geometry  were  reproduced  for  simi 
flow  conditions.  Revisions  in  the  shape  of  the  g 
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ip  were  made,  successfully  eliminating  the  vibra- 
tions. Vibrations  of  prototype  gates  were  attributa- 
jle  to  fluttering  of  the  rubber  seal  were  not  exactly 
■eproduced  in  the  model  for  similar  flow  condi- 
ions  because  of  inability  to  reproduce  elastic  and 
jeometric  properties  of  the  rubber  seal.  However, 
t  was  determined  in  the  model  that  there  would  be 
to  vibrations  for  any  flow  conditions  with  the 
■ubber  seal  and  backing  plate  removed.  Removal 
)f  the  seal  is  considered  feasible  for  the  prototype. 
CE) 
V72-06994 


[•HE  CHAC  PLAN:  IRRIGATION  STRUCTURE 
N  AN  UNDERDEVELOPED  REGION  OF  PECU- 
LIAR ECOLOGY  IN  THE  STATE  OF  YUCATAN 
EL  PLAN  CHAC:  OBRA  DE  RIEGO  EN  UNA 
IEGION  SUBDESARROLLADA  Y  DE 
5COLOGIA  PARTICULAR,  EN  EL  ESTADO  DE 
fUCATAN). 

iecretaria  de  Recursos  Hydraulicos,  Mexico  City. 
)ireccion  de  Pequena  Irrigacion. 

ngenieria  Hidraulica  en  Mexico,  Vol.  24,  No.  2,  p. 
110-228,  1970.  1  map,  7  diagrams,  5  photos. 

descriptors:  'Sprinkler  irrigation,  *Canal  design, 
Concrete-lined  canals,  *Canal  linings,  *Surface 
unoff,  'Groundwater,  'Social  aspects,  Crop 
'reduction,  Soil  physical  properties,  Economic 
easibility,  Planning, 
dentifiers:  *Lithosols. 

fucatan  is  an  underdeveloped  state  in  Mexico 
levoted  mainly  to  traditional  and  rudimentary 
igricultural  activities.  Its  inhabitants'  existence 
evolved  around  nomadic  cultivation  of  corn.  The 
ibjective  of  the  Chac  Plan  is  to  raise  the  standard 
if  living  mainly  through  the  establishment  of  per- 
nanent  settlements  and  sprinkler  irrigation.  The 
ithosols  with  unusually  high  permeability, 
ninimize  surface  runoff  and  water  supply  is 
estricted  to  groundwater  which  has  a  high  salt 
:ontent.  Because  of  the  topography  and  soil,  per- 
nanent  concrete-lined  canals  and  portable  alu- 
ninum  ducts  were  built  above  the  grading  line, 
rhe  aluminum  ducts,  however,  underwent  pitting 
ype  corrosion  which  led  to  experiments  with 
>lastic  canals;  this  problem  was  solved  by  placing 
i  zinc  filter  in  the  aluminum  ducts.  The  project  has 
>een  successful  in  ending  nomadism,  making  the 
nost  efficient  use  of  available  water,  cultivating  a 
'ariety  of  crops  and  improving  socio-economic 
:onditions.  (Quiroz-Arizona) 
V72-07061 


UARTINS  FORK  LAKE,  CUMBERLAND 
UVER  BASIN,  KENTUCKY  (FINAL  ENVIRON- 
MENTAL IMPACT  STATEMENT). 

^rmy  Engineer  District,  Nashville,  Tenn. 

Available  from  the  National  Technical  Informa- 
ion  Service  as  PB-200  619-F,  $3.00  in  paper  copy, 
!0.95  in  microfiche.  July  6,  1971.  14  p,  6  disc. 

descriptors:  *Flood  control,  *Water  resources 
levelopment,  'Environmental  effects,  *Dam  con- 
traction, Project  purposes,  Federal  project  pol- 
cy,  Project  benefits,  Recreation,  Water  quality 
:ontrol,  Community  development,  Area 
edevelopment,  Damsites,  Administrative  agen- 
cies, State  governments,  Federal  government, 
Jlood  damage,  Flood  protection,  Channel  im- 
>rovement,  Project  planning,  Kentucky, 
dentifiers:  'Martins  Fork  Lake  Project  (Ky),  Na- 
ional  Environmental  Protection  Act,  'Environ- 
nental  impact  statements. 

rhe  purposes  of  the  Martins  Fork  Lake  Project, 
nvolving  construction  of  a  concrete  dam  about 
106  feet  in  height  and  465  feet  in  length,  are  flood 
:ontrol,  water  quality  control,  and  recreation.  Ad- 
verse environmental  effects  include  a  loss  of  game 
labital  due  to  permanent  inundation,  loss  of 
ieveral  miles  of  natural  stream  to  the  pool  of 
*ater,  and  relocation  of  a  small  number  of  fami- 
ies.  Alternatives  to  the  project  include  levees  and 


flood  walls,  channel  improvement,  other  lakes, 
and  non-structural  alternatives  such  as  flood- 
proofing.  None  of  the  alternatives  would  provide 
as  much  protection  without  inducing  worse  en- 
vironmental effects.  There  is  little  agricultural  use 
of  the  project  area,  and  its  scenic  qualities  are 
common.  Area  redevelopment  resulting  from  the 
project  would  benefit  the  economy  of  the  vicinity, 
where  unemployment  and  underemployment  are 
serious  problems.  Multiple-level  outlets  on  the 
dam  and  flow  regulation  would  improve 
downstream  water  quality  and  enhance  the  tail- 
water  fishery.  Comments  of  other  state  and 
federal  agencies  are  included.  (Brackins-Florida) 
W72-07180 

8B.  Hydraulics 


TESTS  TO  PROVE  PERFORMANCE  OF  HIGH 
TEMPERATURE  WATER  JET  COMPRESSOR, 

American  Hydrotherm  Corp.,  Long  Island  City, 

N.Y. 

For  primary  bibliographic  entry  see  Field  03A. 

W72-06593 


BALANCED  STORM  DRAINAGE,  (STORM 
DRAINS  FOR  ROADWAYS), 

Kansas  Water  Resources  Research  Inst.,  Manhat- 
tan. 

J.  S.  McNown,  and  C.-H.  Tai. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-208  024,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Project  Completion  Report 
Contribution  No.  94,  February  1972.  37  p,  8  fig,  3 
ref.OWRRA-036-KAN(l). 

Descriptors:  'Interception,  Depression,  'Storm 
drains,  'Roads,  'Kansas,  'Model  studies,  'Storm 
runoff,  Surface  runoff,  'Open  channel  flow, 
Slopes,  'Intakes. 

Identifiers:  'Flow  distribution,  Flow  interception, 
'Indentation,  Grate  inlet,  Curb  opening. 

Model  tests  based  on  the  system  in  use  by  the 
Kansas  State  Highway  Commission  were  con- 
ducted at  a  scale  of  1 :3  to  provide  additional  infor- 
mation on  the  flow  of  storm  water  in  street  gutters 
and  its  interception  by  storm  drains.  The  signifi- 
cant factors  studied  were  the  effectiveness  of  flow 
in  channel  and  the  effectiveness  of  grate  inlets  and 
curb  openings.  For  most  roadways  and  gutters,  a 
grate  inlet  will  intercept  all  of  the  flow  which 
would  pass  over  it  and  some  20%  to  100%  more, 
depending  on  the  slope.  A  curb  opening  in  com- 
bination with  a  grate  inlet  adds  very  little  to  the  in- 
terception. Incterception  by  a  combined  inlet  is  al- 
most independent  of  the  longitudinal  gutter  slope. 
In  contrast,  a  curb  opening  alone  is  much  less  ef- 
fective on  steep  roadways.  An  indentation  added 
to  a  curb  inlet  of  standard  design  without  grate 
inlet  beginning  a  short  distance  upstream  allows 
more  flow  to  reach  the  curb  opening  because  it  in- 
itiates lateral  flow  sooner.  Although  the  increase  is 
significant,  50%  to  100%  of  the  intercepted  flow, 
the  total  interception  varies  from  a  third  to  two- 
thirds  of  that  intercepted  by  a  combined  inlet.  Ad- 
ditional tests  are  needed  to  show  how  best  to  in- 
crease the  interception.  The  optimum  relationship 
between  length  of  opening  and  spacing  should  be 
determined  as  a  function  of  slope  and  discharge, 
and  of  inlet  type. 
W 72-06604 


FORCES  ON  A  SUBMERGED  BREAKWATER, 

Department   of   Energy,   Mines   and   Resources, 
Burlington  (Ontario).  Canada  Centre  for  Inland 
Waters. 
T.M.Dick. 

In:  Hydraulic  research  and  its  impact  on  the  en- 
vironment; Proceedings,  14th  Congress  of  the  In- 
ternational Association  for  Hydraulic  Research, 
Paris,  France,  29  Aug.  -  3  Sept.  1971,  vol.  2,  p  101- 
108.  8  fig. 


Descriptors:  'Breakwaters,  'Waves  (Water), 
'Hydraulic  models,  Model  studies,  Hydraulic 
design,  Hydraulic  structures. 

The  horizontal  and  vertical  forces  caused  by 
waves  passing  over  a  submerged  breakwater  were 
measured  in  a  series  of  model  tests.  A  simplified 
theory  was  employed  to  calculate  forces  and  over- 
turning moments.  Theoretical  forces  and  overturn- 
ing moments  were  compared.  A  linear  relationship 
was  found  for  the  horizontal  forces  and  the  over- 
turning moment  and  the  calculated  were  always 
greater  than  the  measured  forces.  Measured  verti- 
cal forces  were  not  a  linear  function  of  the  calcu- 
lated forces;  in  addition  the  measured  forces  were 
greater.  The  experiments  provide  an  empirical 
method  for  computing  forces  on  rectangular  sub- 
merged structures.  Measured  values  of  the  reflec- 
tion coefficient  are  also  given  as  it  is  a  necessary 
quantity  to  undertake  the  simple  calculation.  (C- 
CIW) 
W72-06691 


CAVITATION    IN    HORIZONTAL    PIPELINES 
DUE  TO  WATER  HAMMER, 

Technische  Hogeschool,  Delft  (Netherlands). 
J.  P.  Th  Kalkwijk,  and  C.  Kranenburg. 
Journal   of   the    Hydraulics    Division,    American 
Society  of  Civil  Engineers,  Vol  97,  No  10,  p  1585- 
1605,  Oct  1971.  10  fig,  7  ref ,  2  append. 

Descriptors:      'Water      hammer,      'Cavitation, 
'Pipelines,  Fluid  mechanics,  Negative  pressure, 
Hydraulic    models,    Model    tests,    Test    results, 
Uniform  flow,  Celerity. 
Identifiers:  Pressure  profiles,  Netherlands. 

Sudden  pump  failures  may  cause  low  pressures  in 
pipelines  and  create  a  negative  pressure  wave 
traveling  downstream,  At  some  point  in  the 
pipeline,  vapor  pressure  may  be  reached,  and 
cavitation  may  occur.  Two  approaches  to  this 
phenomenon  are  described.  The  first,  based  on  the 
behavior  of  nuclei  or  gas  bubbles,  fails  where  the 
growth  of  the  bubbles  becomes  unstable.  Based  on 
the  conclusions  of  the  first  approach,  a  sche- 
matization  is  chosen  in  which  the  celerity  at  vapor 
pressure  is  reduced  to  zero;  for  higher  pressures, 
the  normal  water  hammer  celerity  is  assumed.  Cal- 
culations are  given  for  a  model  pipeline  with 
uniform  flow  suddenly  stopped.  The  theory 
describes  the  general  behavior  of  the  process  in 
the  model;  however,  the  observed  wave  dispersion 
cannot  be  predicted.  (USBR) 
W72-06735 


STUDIES  TO  DETERMINE  THE  FEASIBILITY 
OF  A  BAFFLED  APRON  DROP  AS  A  SPILL- 
WAY ENERGY  DISSIPATOR-CONCONULLY 
DAM  SPILLWAY--OKANOGAN  PROJECT, 
WASHINGTON, 

Bureau  of  Reclamation,  Denver,  Colo. 
T.J.Rhone. 

Bureau  of  Reclamation  Report  REC-ERC-71-29, 
June  1971.  5  p,  4  fig,  3  tab,  1  ref. 

Descriptors:  Model  tests,  'Hydraulic  models, 
Energy,  Dissipation,  Dams,  Hydraulics,  'Spill- 
ways, Hydraulic  design,  Baffle  piers,  Channel  ero- 
sion, Washington,  Stilling  basins,  Discharge 
(Water),  Safety  factors. 

Identifiers:  Conconully  Dam  (Wash),  Okanogan 
Project  (Wash),  Spillway  design  flood. 

The  existing  spillway  structure  at  Conconully 
Dam,  Washington,  was  determined  to  be  struc- 
turally unsafe  and  incapable  of  discharging  the 
design  flood.  Installation  of  a  conventional 
hydraulic  jump  stilling  basin  or  flip  bucket  to  han- 
dle the  design  flood  was  impractical  because  of 
poor  foundation  conditions.  However,  preliminary 
investigations  showed  that  if  the  allowable  unit 
discharge  of  a  baffled  apron  drop  could  be  in- 
creased from  60  cfs/ft  of  width  to  about  80  cfs, 
such  a  structure  could  be  built  on  sound  rock. 
Hydraulic  model  studies  were  performed  to  con- 
firm a  design  for  a  baffled  apron  drop  based  on  a 
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unit  discharge  of  77.7  cfs/ft  of  width.  The  tests 
showed  that  the  higher  capacity  structure  was  an 
effective  and  safe  energy  dissipator,  and  could 
handle  unit  discharges  up  to  twice  the  design 
discharge.  The  effect  of  baffle  pier  location  on  the 
reservoir  elevation  for  maximum  discharge  was 
determined.  An  optimum  configuration  for  the 
channel  bed  downstream  of  the  concrete  apron 
was  developed  to  prevent  erosion  of  the  apron. 
(USBR) 
W72-06741 


ULTRASONIC  METHOD  OF  FLOW  MEASURE- 
MENT IN  LARGE  CONDUITS  AND  OPEN 
CHANNELS, 

Central  Research  Inst,  of  Electric  Power  Industry, 
Tokyo  (Japan);  and  Tokyo  Keiki  Co.  ltd.  (Japan). 
For  primary  bibliographic  entry  see  Field  07B. 
W72-06748 


ULTRASONICS  AS  A  STANDARD  FOR  VOLU- 
METRIC FLOW  MEASUREMENT, 

Westinghouse  Electric  Corp.,  Annapolis,  Md. 
For  primary  bibliographic  entry  see  Field  07B. 
W72-06753 


MODERN  DEVELOPMENT  AND  NEW  APPLI- 
CATIONS OF  MAGNETIC  FLOWMETERS, 

Krohne  (Ludwig)  KG,  Duisburg  (West  Germany). 
For  primary  bibliographic  entry  see  Field  07B. 
W72-06754 


SUSPENDED  LOAD, 

Geological  Survey,  Fort  Collins,  Colo. 

For  primary  bibliographic  entry  see  Field  02J. 

W72-06762 


SPILLWAY  FOR  NEW  CUMBERLAND  LOCKS 
AND  DAM  (FINAL  DESIGN),  OHIO  RIVER 
WEST  VIRGINIA-HYDRAULIC  MODEL  IN- 
VESTIGATION, 

Waterways  Experiment  Station,  Vicksburg,  Miss. 
For  primary  bibliographic  entry  see  Field  08A. 
W72-06768 


EFFECT     OF     PIPELINE     JUNCTIONS     ON 
WATER  HAMMER  SURGES, 

Kentucky  Univ.,  Lexington.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  08A. 
W72-06781 


HULBURT  CREEK  HYDROLOGY, 

SOUTHWESTERN  WISCONSIN, 

Geological  Survey,  Madison,  Wis. 

For  primary  bibliographic  entry  see  Field  02E. 

W72-06789 


MECHANICS     OF    SEDIMENT     SUSPENSION 
DUE  TO  OSCILLATORY  WATER  WAVES, 

Army    Coastal    Engineering    Research    Center, 

Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  02J. 

W72-06812 


BOUNDARY-LAYER  FLOW  STRUCTURE:  EF- 
FECTS ON  DETACHMENT  OF  NONCOHESIVE 
PARTICLES, 

Agricultural  Research  Service,  Manhattan,  Kans. 

Div.  of  Soil  Erosion. 

For  primary  bibliographic  entry  see  Field  02J. 

W72-06814 


THE  SPEEDS  OF  SAND  GRAINS  IN  LAMINAR 
FLOW  OVER  A  SMOOTH  BED, 

Agricultural    Research    Service,    Oxford,    Miss. 

Sedimentation  Lab. 

For  primary  bibliographic  entry  see  Field  02J. 

W72-06815 


DRAINAGE     WITH     PERFORATED     PLASTIC 
TUBING, 

Forest  Hydrology  Lab.,  Wenatchee,  Wash. 
For  primary  bibliographic  entry  see  Field  04A. 
W72-06834 


STABLE    BED    PROFILES    IN    CONTINUOUS 
BENDS, 

California  Univ.,   Berkeley.   Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  02J. 
W72-06916 


A  TECHNIQUE  FOR  SMOOTHING  RIVER 
FLOWS  DURING  HYDROELECTRIC  POWER 
PRODUCTION, 

Auckland     Univ.,     (New     Zealand).     Dept.     of 

Theoretical  and  Applied  Mechanics. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-06982 


CONTROL      OF      SCOUR      AT      HYDRAULIC 
STRUCTURES, 

Waterways  Experiment  Station,  Vicksburg,  Miss. 
T.E.  Murphy. 

Miscellaneous  Paper  H-71-5,  March  1971.  6  p,  7 
photo,  4  plate. 

Descriptors:      *Scour,      'Hydraulic     structures, 
•Riprap,  'Energy  dissipation,  'Channel  erosion. 
Identifiers:  'Scour  hole,  'Secondary  dissipation. 

A  case  is  made  for  providing  for  or  preforming  a 
scour  hole  in  which  flow  from  a  hydraulic  struc- 
ture can  expand  and  dissipate  its  excess  energy  in 
turbulence  rather  than  in  a  direct  attack  on  the 
channel  boundaries.  Examples  are  given  which 
demonstrate  that  riprap  schemes  providing  for 
flow  expansions  make  it  feasible  to  stabilize  the 
channels  with  rock  of  an  economical  size  and  pro- 
vide factors  of  safety  against  riprap  failure  and 
costly  maintenance.  (CE) 
W72-06991 


SPILLWAY  FOR  CLARENCE  CANNON  RESER- 
VOIR, SALT  RIVER,  MISSOURI;  HYDRAULIC 
MODEL  INVESTIGATION, 

Waterways  Experiment  Station,  Vicksburg,  Miss. 
B.P.  Fletcher. 

Technical  Report  H-71-7,  October  1971.  28  p,  2 
tab,  18  photo,  30  plate. 

Descriptors:     'Spillways,     'Hydraulic     models, 

Open  channel  flow,  Stilling  basins,  Model  studies, 

'Energy  dissipation,  Missouri. 

Identifiers:  'Clarence  Cannon  Dam,  'Salt  River 

(Mo). 

The  spillway  for  Clarence  Cannon  Dam  was  stu- 
died on  a  l:50-scale  comprehensive  model  to 
determine  flow  conditions  in  the  approach  and  exit 
channels  and  performance  of  various  elements  of 
the  structure.  Withdrawal  characteristics  of  the 
original  design  water-quality  weir  were  unsatisfac- 
tory and  subsequent  modifications  were 
developed  to  obtain  the  desired  withdrawal 
characteristics  without  affecting  the  capacity  of 
the  spillway.  Simulated  pumpback  operations  in- 
dicated that  the  proposed  pumped  storage  scheme 
of  power  generation  will  not  produce  any  material 
internal  mixing  or  destratification  of  the  reservoir. 
The  right  and  left  abutments  were  modified  to 
reduce  drawdown  and  improve  distribution  of 
flow  entering  the  stilling  basin.  The  baffle  piers 
were  relocated  to  improve  energy  dissipation  in 
the  stilling  basin.  Stilling  basin  training  wall 
heights  were  reduced  downstream  of  the  baffle 
piers  without  impairing  hydraulic  jump  action  or 
exit  channel  velocity  distribution.  Dynamic  shear 
and  moment  on  each  of  the  six  monoliths  of  the  di- 
vider wall  between  the  stilling  basin  and  power- 
house tailrace  were  measured  by  means  of  elec- 
tronic force  cells.  Size  and  extent  of  exit  channel 
protection  required  downstream  of  the  spillway 
were  also  determined.  (CE) 
W72-06993 


PREDICTING   CONSTRUCTION   EFFECTS  BY 
TIDAL  MODELING, 

Waterways  Experiment  Station,  Vicksburg,  Miss. 
H.  B.  Simmons,  J.  Harrison,  and  C.  J.  Huval. 
Miscellaneous  Paper  H-71-6,  April  1971.  37  p,  17 
fig,  3  tab,7ref. 

Descriptors:   'Hydraulic   models,   'Mathematical 

models,  Construction,  Surges,  'Test  procedures, 

Dikes,  Salinity  intrusion. 

Identifiers:     'Tidal     models,     Chesapeake     and 

Delaware  Canal,   Delaware  Estuary,  San  Diego 

Bay. 

Tidal  modeling  is  divided  into  two  areas:  physical 
scale  modeling  and  mathematical  modeling.  Physi- 
cal modeling  entails  developing,  constructing, 
verifying,  and  testing  a  scale  model  of  a  prototype, 
Mathematical  modeling  entails  the  same  steps  foi 
a  set  of  mathematical  and/or  logical  expression! 
whose  solution,  usually  on  a  digital  computer 
yields  the  desired  parameters.  The  modeling 
technique  and  solution  method  for  a  specific 
problem  are  determined  by  the  problem  itself,  the 
type  and  precision  of  desired  results,  and  available 
personnel  and  physical  resources.  Three  specific 
applications  of  physical  models  are  discussed:  : 
study  of  the  feasibility  of  renovating  and  maintain 
ing  three  dikes  in  Delaware  Estuary,  a  study  ol 
flushing  characteristics  of  San  Diego  Bay  wit! 
various  second  entrance  plans,  and  a  study  ol 
salinity  intrusion  in  Delaware  Estuary.  Mathemati 
cal  models  are  discussed,  with  emphasis  on  malhe 
malical  models  for  predicting  one-  and  two-dimen 
sional  tidal  flows.  Specific  examples  are  the  Ches 
apeake  and  Delaware  Canal  and  a  general  surgt 
study.  Physical  and  mathematical  modelin) 
techniques  each  have  certain  advantages.  Exten 
sive  employment  of  both  techniques  shows  con 
clusively  that  complementary  use  to  resolve  dif 
ferent  aspects  of  a  comprehensive  tidal  problen 
usually  provides  optimum  results.  (CE) 
W72-06996 


FRICTION    FACTORS   IN   SOLID    MATERIA! 
LADEN  SYSTEMS, 

Middle   East  Technical   Univ.   Ankara  (Turkey 

Dept.  of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  02J. 

W72-07010 


SUPERCRITICAL  FLOW  OVER  SILLS, 

Windsor  Univ.  (Ontario).  Dept.  of  Civil  Engineel 

ing. 

J.  A.  McCorquodale,  and  M.  K.  Giratalla. 

Journal   of   the    Hydraulics   Division,    America: 

Society  of  Civil  Engineers  Vol  98,  No  HY4,  Pape 

8846,  p  667-679.  April  1972.  9  fig,  23  ref .  append. 

Descriptors:   'Weirs,  'Supercritical  flow,  'Jeti 
'Energy  dissipation,  Hydraulics,  Numerical  anal 
ysis,  Spillway  crests.  Discharge  (Water).  Turbi 
lent  flow,  Hydraulic  jump,  Settling  basins. 
Identifiers:  Conformal  mapping. 

A  conformed  mapping  solution  for  irrotationi 
gravity-free  flow  was  modified  to  determine  th 
drag  on  continuous  and  dentated  sills  in  stillin 
basins.  The  effect  of  gravity  is  partially  accounte 
for  by  the  inclusion  of  the  upstream  hydrosuti 
force  in  the  momentum  equations.  For  th 
dentated  sill  continuity,  energy  and  momentui 
relationships  were  used  to  divide  the  total  floi 
into  two  portions  (one  passing  between  the  baffle 
and  another  passing  over  the  baffles).  Two-dimei 
sional  techniques  were  then  applied  to  determin 
the  baffle  drag  coefficient.  Good  agreement  ws 
found  between  experimental  and  theoretical  dr« 
coefficients  for  both  the  continuous  and  dentate 
sills  for  (jet  height)/  (baffle  height)  =1.4  (Knapi 
USGS) 
W72-07018 


TIDAL  FLUSHING  SYSTEM, 

For  primary  bibliographic  entry  see  Field  05G . 

W72-07092 
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CONTROL  VALVE  SIZING  FORMULAS, 

Crawford  and  Russell,  Inc.,  Stamford,  Conn. 
For  primary  bibliographic  entry  see  Field  08C. 
W72-07137 


THE   DISPERSION    OF   MATTER    IN    TURBU- 
LENT PIPE  FLOWS, 

Colorado  State  Univ.,  Fort  Collins. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-07138 


weather  and  inexperience  prevented  the  comple- 
tion of  all  tasks.  Pisces  III  is  more  suited  to  deep 
water  than  shallow  water  operations.  Other 
aspects  of  its  performance  are  discussed.  For  shal- 
low water  projects,  divers  usually  are  preferred  to 
submersibles;  however  the  latter  will  be  useful  for 
short  periods  in  deep-water  studies.  Contracting 
this  type  of  vessel  is  suggested,  whereas  design 
specifications  are  outlined  for  a  shallow  water  sub- 
mersible. (Fosdick-CCIW) 
W72-06681 


let  works,  evaluation  of  the  nature  of  the  pressure 
fluctuations  in  the  flow,  and  evaluation  of  the  na- 
ture of  the  vibration  of  the  valve  at  the  strain  gage 
and  accelerometer  locations.  The  primary  conclu- 
sion regarding  the  vibration  is  that  the  significant 
strain  fluctuations  are  caused  by  low-frequency 
pressure  fluctuations  buffeting  the  valve.  These 
frequencies  are  well  below  the  natural  frequencies 
of  the  structure.  (Woodard-USGS) 
W72-06922 


8C.  Hydraulic  Machinery 


THERMOELECTRIC  GENERATORS 

POWERED  BY  THERMAL  WASTE  FROM 
ELECTRIC  POWER  PLANTS, 

Pacific  Northwest  Water  Lab.,  Corvallis,  Oreg. 

Mostafa  A.  Shirazi. 

Copy    available    from    GPO    Sup    Doc,    $0.45; 

microfiche  from  NTIS  as  PB-207  870,  $0.95.  Water 

Pollution  Control  Research  Series  16130,  October 

1970,  27  p,  5  fig,  5  tab,  6  ref.  EPA-WQO  Program 

16130—10/70. 

Descriptors:  'Thermodynamics,  *Heat  transfer, 
•Heated  water,  *Water  pollution  sources,  Waste 
water  (Pollution),  Heat  exchangers,  'Thermal  pol- 
lution. 

Identifiers:  'Thermoelectric  condenser,  'Waste 
heat,  'Thermoelectric  couples. 

The  feasibility  of  recovering  electricity  from  the 
waste  heat  of  electric  power  plants  was  assessed. 
Sources  considered  were:  stack  flue  gas,  gas-tur- 
bine exhaust,  and  condensing  steam.  Typical  1600 
MW  fossil-fuel  steam  plants  and  gas-turbine  plants 
were  used  as  examples.  Flat  plate  heat  exchangers 
were  designed  with  thermoelectric  couples  ar- 
ranged in  series  within  the  plates.  Heat  flux,  con- 
version efficiencies,  and  flow  friction  losses  were 
calculated.  Except  for  the  condenser  application, 
the  friction  losses  are  several  times  the  ther- 
moelectric power  generated.  Under  favorable  con- 
ditions, 3  to  9  MW  is  obtainable  from  the  ther- 
moelectric condensers.  The  high  material  cost, 
however,  precludes  all  such  applications  today. 
W72-06586 


EQUIPMENT  COMPONENTS  FOR  LARGE 
EVAPORATOR  PLANTS:  A  SUMMARY  RE- 
PORT, 

Oak  Ridge  National  Lab.,  Tenn. 

For  primary  bibliographic  entry  see  Field  03A. 

W72-06592 


DEAERATOR  EJECTORS  AND  BLOWERS  FOR 
50-MGD  AND  LARGER  DESALINATION 
PLANTS, 

Oak  Ridge  National  Lab.,  Tenn. 

For  primary  bibliographic  entry  see  Field  03A. 

W72-06594 


WEED  PUMP, 

For  primary  bibliographic  entry  see  Field  04A. 
W72-06631 


SUBMERSIBLE  OPERATIONS  IN  GEORGIAN 
BAY  AND  LAKE  ERIE  -  1970, 

Department   of   Energy,   Mines   and   Resources, 
Burlington  (Ontario).  Canada  Centre  for  Inland 
Waters. 
Peter  G.  Sly. 

Canada  Department  of  Energy,  Mines  and 
Resources.  Inland  Waters  Branch.  Technical  Bul- 
letin No.  44,  1971.  Ottawa.  36  p,  5  fig,  II  ref. 

Descriptors:  'Submarines,  'Benthos,  'Lake  Erie, 
Equipment,  Underwater,  Design. 
Identifiers:  'Georgian  Bay,  'Pisces  III. 

Trials  of  the  submersible  Pisces  III  were  held  to 
assess  the  suitability  of  submersibles  in  various 
research     projects.     Equipment     failures,     poor 


THYRISTOR  VOLTAGE  REGULATOR 

REPLACEMENT  FOR  RHEOSTATIC  REGULA- 
TORS, PILOT  APPLICATION  -  GRAND  COU- 
LEE POWERPLANT, 

Bureau  of  Reclamation,  Denver,  Colo. 

F.  R.  Schleif. 

Bureau  of  Reclamation  Report  REC-ERC-71-28, 

June  1971 ,  47  p,  34  fig,  3  tab,  3  ref. 

Descriptors:  'Rectifiers,  'Voltage  regulations, 
Direct  current,  Electric  generators,  Electric 
analogs,  Sensors,  Electronics. 
Identifiers:  'Excitation,  'Transducers,  Grand 
Coulee  Powerplant  (Wash),  Columbia  Basin  Pro- 
ject (Wash),  Solid  state  devices,  Thyristors,  Elec- 
trical faults,  Power  system  stability,  Intercon- 
nected systems. 

Rheostatic  voltage  regulators  have  satisfactorily 
served  the  hydroelectric  generators  at  Grand  Cou- 
lee Powerplant  for  over  2  decades.  However,  the 
development  of  extensive  power  system  intercon- 
nections requires  more  accurate,  convenient,  and 
faster  voltage  control.  As  part  of  an  automation 
and  modernization  program,  the  rheostatic  regula- 
tors were  replaced  with  thyristors.  Thyristor  cir- 
cuits incorporating  duty  cycle  modulation  and 
capacitor  commutation  techniques  were  applied  in 
a  generator  voltage  regulator  system  having  a 
direct-current  power  source.  Rheostatic  regulators 
were  replaced  by  these  more  conveniently  con- 
trolled continuous-acting  regulators;  existing  d-c 
pilot  exciters  were  retained.  Descriptions  of  design 
considerations  and  circuit  operation  and  main- 
tenance procedures  are  given  for  the  thyristor 
voltage  regulator  and  supplementary  excitation 
control  circuitry.  Innovations  include  commuta- 
tion failure  detection  and  correction,  and  voltage 
killer  (regulation-to-zero)  for  internal  machine 
faults.  Two  research  models  were  installed  at 
Grand  Coulee  Powerplant  for  evaluation.  (USBR) 
W72-06758 


HOWELL-BUNGER  VALVE  VIBRATION  SUM- 
MERSVILLE  DAM  PROTOTYPE  TESTS, 

Waterways  Experiment  Station,  Vicksburg,  Miss. 
F.  M.  Neilson. 

Available  from  NTIS,  Springfield,  Va.  22151  as 
AD-731  491  Price  -  $3.00  paper  copy;  95  cents 
microfiche.  Technical  Report  H-71-6,  September 
1971.  61  p,  18  fig,  13  plate,  4  tab,  26  ref. 

Descriptors:  'Valves,  'Hydraulic  valves,  'Proto- 
type tests,  'Flow  control,  'Reservoirs,  Dams, 
Outlet  works,  Hydraulic  structures,  Hydraulic 
design,  Analytical  techniques,  Instrumentation, 
Evaluation,  Structural  analysis. 
Identifiers:  Valve  vibration  tests. 

Data  are  presented  for  tests  concerned  with  the 
vibration  of  a  106-3/4-in.  Howell-Bunger  valve  at 
Summersville  Dam,  Gauley  River,  W.  Va.  Proto- 
type measurements  included  both  dynamic  and 
time-averaged  values  of  pressures  in  the  flow  and 
strain  at  locations  on  the  valve  structure.  Trans- 
verse, vertical,  and  peripheral  accelerations  were 
measured  at  the  downstream  end  of  the  valve 
cone.  The  data  were  recorded  simultaneously  on 
analog  magnetic  tape  and  on  oscillograph  charts. 
Data  reduction  was  by  scaling  the  oscillograph 
traces  and  by  using  electronic  analog  equipment  to 
perform  linear  spectral  density,  amplitude  density, 
and  cross-correlation  analyses  on  the  magnetic 
tape  data.  The  results  include  information  on 
discharge  characteristics  of  the  Summersville  out- 


SYSTEMS  STUDY  OF  OIL  SPILL  CLEANUP 
PROCEDURES.  VOLUME  I:  ANALYSIS  OF  OIL 
SPILLS  AND  CONTROL  MATERIALS, 

Dillingham     Corp.,     La     Jolla,     Calif.     Applied 

Oceanography  Div. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-07133 


CONTROL  VALVE  SIZING  FORMULAS, 

Crawford  and  Russell,  Inc.,  Stamford,  Conn. 
A.  Brodgesell. 

Instrumentation  Technology,  Vol.  19,  No.  1,  p  60- 
64,  January  1972.  5  fig,  7  ref. 

Descriptors:  'Valves,  'Flow  control,  'Equations, 
Cavitation,  Pipes,  Laminar  flow,  Mathematical 
studies. 

Identifiers:  Control  valve  sizing,  Capacity,  Calcu- 
lations, Liquid  flow,  Pipe  reducers,  Choked  flow. 

Prediction  of  required  control  valve  size  for 
specific  installations  can  be  done  accurately  using 
standard  equations.  These  equations,  and  certain 
modifications  to  extend  their  usefulness,  are 
presented  and  reviewed.  Consideration  is  given  to 
cavitation  and  choked  flow,  laminar  flow,  and  the 
effects  of  pipe  reducers.  (Mortland-Battelle) 
W72-07137 


AN  ANALYSIS  OF  VANE-IN-ROTOR  PUMP, 

Newcastle  Univ.  (Australia).  Dept.  of  Mechanical 

Engineering. 

K.D.S.R.Somayajulu. 

ASME  Journal  of  Basic  Engineering,  Vol.  93,  No. 

4,  p  505-517,  December  1971.  25  fig,  3  ref. 

Descriptors:  Pumps,  Theoretical  analysis,  Evalua- 
tion, Equipment,  Mechanical  equipment,  Instru- 
mentation. 
Identifiers:  Vanes-in-rotor  pump. 

Vanes-in-rotor  pumps,  which  can  be  used  for 
pumping  liquids,  consist  of  sliding  vanes  in  a  rotor 
rotating  eccentrically  with  regard  to  a  stator. 
These  pumps  have  been  analyzed  theoretically. 
The  analysis  considers  rotor-to-stator  radius 
ratios,  the  number  of  vanes,  indices  of  compres- 
sion, and  inlet  and  outlet  port  openings.  Graphs 
are  given  for  the  variation  of  torque,  frictional 
torque,  output,  mass  flow,  and  efficiency.  From 
this  analysis,  characteristics  charts  can  be  drawn, 
which  will  simplify  the  design  and  choice  of  the 
best  pump.  (Mortland-Battelle) 
W72-07147 


8D.  Soil  Mechanics 


SEVERAL  PROBLEMS  IN  NONUNIFORM 
SEEPAGE  IN  THE  SLOPES  OF  STRUCTURES 
WITH  VARIABLE  BOUNDARY  CONDITIONS, 

For  primary  bibliographic  entry  see  Field  02G. 
W72-06740 


CONSOLIDATION    AT   CONSTANT   RATE   OF 
STRAIN, 

Massachusetts  Inst,  of  Tech.,  Cambridge. 
For  primary  bibliographic  entry  see  Field  07B . 
W72-06743 
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Field  08-ENGINEERING  WORKS 
Group  8D — Soil  Mechanics 


NONLINEAR      ANALYSES      USING      SPLINE 
FUNCTIONS, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  Miss. 

C.  S.Desai. 

Journal  of  the  Soil  Mechanics  and  Foundation 

Division,  American  Society  of  Civil  Engineers, 

Vol.  97,  No  SM10,  p.  1461-1480,  October  1971.  13 

fig,  4  tab,  19  ref ,  2  append. 

Descriptors:  *Soil  properties,  *Finite  element 
method,  'Mathematical  analysis,  'Soil  mechanics, 
Geology,  Model  studies,  Loads  (Forces), 
Footings,  Computer  models,  Foundations. 
Identifiers:  *Spline  functions,  'Nonlinear  proper- 
ties, Hyperbolic  functions,  Soil  modulus,  Stress- 
strain  curves,  Computer  applications. 

To  predict  the  load-displacement  behavior  of 
structures  on  soil,  an  adequate  representation  of 
the  soil  properties  is  necessary.  Cubic  spline  func- 
tions are  able  to  satisfactorily  represent  soil  stress- 
strain  properties.  These  functions  can  be  used  in 
the  finite  element  method  to  make  load-displace- 
ment analyses.  A  steel  model  footing  3  in.  in 
diameter  was  placed  on  a  cohesive  soil  and  loaded 
vertically.  The  footing  movements  under  load 
were  determined  and  compared  with  finite  element 
analyses  using  both  spline  and  hyperbolic  func- 
tions. Both  methods  gave  good  results  at  ultimate 
movement,  but  at  smaller  movements  the  method 
using  spline  functions  was  considerably  more  ac- 
curate. The  effects  of  the  magnitude  of  the  initial 
tangent  stiffness  on  the  load-deformation  behavior 
are  stated.  (USBR) 
W72-06744 


SEISMIC   DESIGN   OF   SOIL-STRUCTURE   IN- 
TERACTION SYSTEMS, 

Northwestern  Univ.,  Evanston,  111. 
R.  A.  Parmelee,  and  J.  H.  Wronkiewicz. 
Journal    of    the    Structural    Division,    American 
Society  of  Civil  Engineers,  Vol  97,  No  ST10,  p 
2503-2517,  Oct  1971.  9  fig,  1  tab,  25  ref,  2  append. 

Descriptors:  *Seismic  design,  *Soil-structure, 
♦Buildings,  'Structural  analysis,  Dynamic 
response,  Foundations,  Bibliographies,  Flexible 
foundations,  Seismic  studies,  Structures, 
Earthquake  engineering,  Seismic  stability,  Foun- 
dation modulus,  Dynamic  stability,  Structural 
behavior,  Structural  stability,  Soil  dynamics. 
Identifiers:  'Design  earthquake. 

A  method  of  evaluating  the  maximum  flexural 
response  of  a  soil-structure  system  when  sub- 
jected to  seismic  excitation  is  presented.  The  flexi- 
ble foundation  medium  is  assumed  to  be 
represented  by  a  homogeneous,  isotropic,  elastic 
half  space  whose  dynamic  properties  can  be 
characterized  by  stiffness  and  associated  damping 
constants.  The  coefficients  obtained  are  valid  only 
when  Poisson's  ratio  is  equal  to  zero.  The  struc- 
ture is  an  elastic  single-story  building  situated  on 
the  surface  of  the  foundation  medium.  Investiga- 
tion of  the  response  of  numerous  soil-structure 
systems  leads  to  a  set  of  design  curves.  The  max- 
imum flexural  response  of  the  soil-structure 
system  can  easily  be  determined  using  these 
curves  in  conjunction  with  appropriate  seismic 
response  spectra.  The  maximum  flexural  response 
of  the  structure  may  be  increased  or  decreased 
compared  to  that  of  the  same  structure  on  a  rigid 
foundation.  (USBR) 
W72-06745 


POLYURETHANE     FOAMED      PLASTICS     IN 
SOIL  GROUTING, 

Kaiser  Engineers,  Oakland,  Calif.;  and  California 
Univ.,  Berkeley. 
T.  S.  Vinson,  and  J.  K.  Mitchell. 
Paper,  American  Society  of  Civil  Engineers  An- 
nual National  Environmental  Engineering  Meet- 
ing, St.  Louis,  Missouri,  Oct  1971.  29  p,  4  fig,  3 
tab,  1  ref,  2  append. 


Descriptors:  'Grouting,  'Soil  stabilization,  Soil 
mechanics.  Sands,  Permeability,  Compressive 
strength,  Chemistry,  Electron  microscopy, 
Viscosity,  Curing,  Stabilization,  Density,  Foam, 
Soil  strength,  Soil  tests,  Soil  treatment,  Plastics. 
Identifiers:  'Grout  mixes,  'Plastic  foam,  Lunar 
soils,  Lunar  materials,  'Polyurethane  resins. 

In  the  search  for  a  lightweight  grout  for  lunar  soils, 
one  polyurethane  foam  investigated  showed  the 
best  potential.  Six  polyurethane  foams  tested  met 
the  following  criteria:  (1)  uniform  cell  size,  (2)  lit- 
tle, if  any,  residual  unfoamed  plastic,  (3)  strong, 
but  not  friable,  (4)  injection  time  of  about  one 
minute,  (5)  swift  and  complete  reaction,  (6)  a  one- 
shot  process,  and  (7)  a  viscosity  similar  to  water. 
The  6  foams  were  injected  into  small  sand  samples 
of  both  dry  and  saturated  soil.  Some  of  the  sam- 
ples were  then  cured  in  dry  conditions;  others 
were  submerged.  From  these  tests,  only  one  foam 
closely  satisfied  the  following  criteria:  (1 )  reasona- 
ble strength  and  low  permeability,  (2)  small 
strength  decrease  after  submergence,  (3)  permea- 
bility decrease  or  constancy  after  submergence, 
and  (4)  duplicable  properties.  This  foam  was  then 
injected  into  sand  samples  contained  in  50  gal  bar- 
rels. The  initially  dry  sand  samples  after  dry  and 
wet  curing  had  compressive  strengths  of  about 
6000  and  2600  psi,  respectively.  The  initially  satu- 
rated and  wet  cured  samples  had  compressive 
strengths  of  about  1100  psi.  The  chemistry  of 
polyurethanes  is  described.  (USBR) 
W72-06751 


RIVER  BED  DEGRADATION  AFTER  CLOSURE 
OF  DAMS, 

Alexandria  Univ.  (Egypt).  Faculty  of  Engineering. 
For  primary  bibliographic  entry  see  Field  02J. 
W72-07020 


KLUTINA  RIVER  FLOOD  CONTROL,  COPPER 
CENTER,  ALASKA  (FINAL  ENVIRONMENTAL 
IMPACT  STATEMENT). 

Army  Engineer  District,  Anchorage,  Alaska. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-200  544-F,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  June  1971.  24  p,  1  map,  9  disc. 

Descriptors:  'Alaska,  'Levees,  'Flood  protec- 
tion, 'Glaciation,  'Environmental  effects,  Fish 
passages,  Flood  plains,  Fish  migration,  Vegetation 
effects,  Human  population,  Scenery,  Water 
balance,  River  flow,  River  beds.  Flood  control, 
Salmon,  Non-structural  alternatives. 
Identifiers:  Klutina  River  (Alas),  'Environmental 
impact  statements. 

An  earthfill  levee  project  located  on  the  Klutina 
River  at  Copper  Center,  Alaska,  is  recommended 
in  order  to  protect  against  annual  floods  resulting 
from  winter  glaciation.  The  following  con- 
sequences are  designated  as  unavoidable  adverse 
environmental  effects:  (1)  visual  impact,  (2)  access 
road  construction,  (3)  borrow  pit  and  levee  vegeta- 
tion clearing,  (4)  an  increased  population  concen- 
tration from  construction  workers,  and  (5) 
destruction  of  salmon  resting  habitats.  Non-struc- 
tural alternatives,  including  flood  plain  manage- 
ment and  relocation  of  the  community,  are  con- 
sidered impractical.  The  structural  alternative  of 
channel  improvement  is  designated  as  more  en- 
vironmentally destructive  and  economically  un- 
justified. To  reduce  environmental  degradation  the 
following  actions  have  been  incorporated  into  con- 
struction plans:  (1)  dog-legging  access  roads  to 
reduce  visual  impact,  (2)  seeding  portions  of  the 
levee,  and  (3)  installation  of  drainage  culverts  to 
enhance  salmon  migration.  The  comments  of  all 
interested  federal,  state,  and  local  entities  are  in- 
cluded. (Blank-Florida) 
W72-07178 


8E.  Rock  Mechanics  and 
Geology 


THE  KOYNA  EARTHQUAKE  OF  DECEMBE 
11,  1967,  AND  THE  PERFORMANCE  O 
KOYNA  DAM, 

California  Univ.,  Berkeley.  Earthquake  Enginee 

ing  Research  Center. 

For  primary  bibliographic  entry  see  Field  08F. 

W72-06794 


8F.  Concrete 


EVALUATION  OF  CONCRETE  AND  RELATE 
MATERIALS  FOR  DESALINATION  PLANTS, 

Bureau  of  Reclamation,  Denver,  Colo. 
Carlos  G.  Bates. 

Office  of  Saline  Water,  Research  and  Develo 
ment  Progress  Report  No  345,  May  1968.  38  p. 
fig,  2  tab.  14-01-0001-544. 

Descriptors:  'Desalination  plants,  'Concrete  co 

struction,  Concrete,  Linings,  Coatings,  Protecti' 

coatings,  Sealants,  Corrosion  control,  'Desalin 

tion  apparatus,  Reinforced  concrete,  Reinforcil 

steel. 

Identifiers.  'Materials  evaluation. 

A  test  program  summary  report  on  (1)  the  evalu 
tion  of  concrete  under  a  variety  of  temperatui 
pressure  and  brine  concentration  conditions,  ( 
concrete  panel  and  model  structural  studies,  I 
selection  and  evaluation  of  protective  coatinj 
sealants  and  polymeric  products,  (4)  concrete  rei 
forcement  materials,  and  (5)  compressi 
strengths,  moduli  of  elasticity,  Poissons  rati 
temperature  distribution  through  walls  in  heati 
and  cooling  cycles,  creep  deformation,  depth 
surface  alteration,  corrosion  of  reinforcing  bj 
and  evaluation  of  coalings  and  polymers.  (OSW) 
W72-06595 


PREPARATION,  PROPERTIES  AND  CORR 
SION  RESISTANCE  OF  COMPOSITES  OF  C 
MENT  MORTAR  AND  ORGANIC  POLYMERS 

Lehigh  Univ.,  Bethlehem,  Pa. 

J.  Gebauer,  and  R.  W.  Coughlin. 

Cement  and  Concrete  Research,  Vol  1,  No  2, 

187-210,  Mar  1971 .  7  fig,  7  tab,  6  ref. 

Descriptors:  'Concrete  technology,  'Corrosic 
Compressive  strength.  Properties,  Electr 
microscopy.  Polymers,  Composite  materials. 
Identifiers:  'Concrete-polymer  materials.  Cor 
sion  inhibitors,  Water  absorption  tests.  Metl 
methacrylate,  Hydrochloric  acid.  Sea  water  cor 
sion.  Corrosion  resistance,  Styrene  resil 
Monomers. 

Impregnation  and  polymerization  of  harder 
concrete  specimens  with  melhylmethacryli 
(MMA)  increased  the  compressive  strength  fr< 
about  8,000  to  23,000  psi.  Using  styrene  (I 
monomers  instead  of  MMA,  strength  increased 
about  20,000  psi.  When  the  2  monomers  are  add 
to  fresh  mortar  and  later  polymerized,  the  co 
pressive  strengths  for  PMMA  specimens  fell 
about  4,500  psi;  PS  specimens  increased  to  ab< 
10,500  psi.  Samples  were  tested  in  hot  sea  wa 
brine  and  deionized  water  to  determine  the  sui 
bility  of  polymer-concrete  materials  in  desalt 
plants.  In  both  liquids,  polymer-concr 
specimens  showed  better  corrosion  resistai 
than  ordinary  concrete  specimens.  No  signific; 
differences  were  apparent  between  thermal-ca 
lytically  polymerized  and  radiation  polymerii 
samples.  Microscopical  examination  revealed 
structure  of  the  polymer-cement  composit 
(USBR) 
W72-06750 
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SCIENTIFIC  AND  TECHNICAL  INFORMATION  — Field  10 
Preparation  of  Reviews — Group  10F 


[•HE  KOYNA  EARTHQUAKE  OF  DECEMBER 
[1,  1967,  AND  THE  PERFORMANCE  OF 
SOYNA  DAM, 

California  Univ.,  Berkeley.  Earthquake  Engineer- 

ng  Research  Center. 

V.  K.  Chopra,  and  P.  Chakrabarti. 

Vvailable  from  NTIS,  Springfield,  Va.  22151  as 

^D-731    496,    Price    $3.00    paper    copy,    $0.95 

nicrofiche.  Report  No  EERC  71-1,  April  1971.  54 

i,  50  fig,  41  ref.  Contract  No  DACW  73-69-C-0041 

JSAE. 

)escriptors:  'Gravity  dams,  'Earthquakes, 
Earthquake  engineering,  'Concrete  dams, 
Design  standards,  Surveys,  Dam  design, 
Iracking,  Seismology,  Seismic  design,  Evalua- 
on,  Hydraulic  engineering. 
Jentifiers:  'KoynaDam  (India). 

Ln  earthquake  of  Richter  magnitude  6.5  occurred 
i  the  southwestern  region  of  India  on  December 
1,  1967.  The  2800  ft  long  and  338  ft  high  Koyna 
lam,  a  concrete  gravity  dam,  was  in  the  epicentral 
:gion  of  this  earthquake.  A  study  was  made  of  the 
amage  to  Koyna  Dam  caused  by  the  earthquake 
)  determine  the  deficiencies  that  may  exist  in  cur- 
:nt  design  concepts  for  gravity  dams.  Also  in- 
luded  is  a  brief  description  of  the  geology  and  the 
:ismic  history  of  the  area,  a  discussion  of  the 
:lationship  between  the  filling  of  the  reservoir  at 
oyna  Dam  and  the  increase  in  seismic  activity  of 
le  region,  the  properties  of  the  Koyna  ground 
lotion  and  how  they  compare  with  those  of 
alifornia  earthquakes,  and  a  description  of  the 
amage  caused  to  various  structures  of  the  Koyna 
roject,  buildings,  and  bridges.  Dynamic  analyses 
f  stresses  in  concrete  gravity  dams  during 
irthquakes  demonstrate  that  the  more  critical 
nsile  stresses  occur  in  the  upper  parts  of  dams 
Voodard-USGS) 
'72-06794 


G.  Materials 


IATERIALS  EVALUATION  PROGRAM, 

ice  (Cyrus  Wm.)  and  Co.,  Pittsburgh,  Pa. 
'illiam  E.  Bell,  and  Henry  C.  Bramer. 
ffice  of  Saline  Water,  Research  and  Develop- 
ed Progress  Report  No  308,  Nov.  1967.  74  p,  13 
g,  7  tab,  6  ref.  14-01-0001-1148. 

escriptors:  'Corrosion,  'Desalination  apparatus, 

desalination   plants,    'Materials   testing,   'Heat 

cchangers. 

lentifiers:  'Materials  evaluation. 

his  report  is  a  continuation  of  R  and  D  Program 
eport  No.  244,  Corrosion  Test  Program,  concern- 
g  the  performance  of  materials  of  construction 
;ed  in  salt  and  brackish  water  conversion  plants. 
:chniques  and  procedures  for  materials  evalua- 
>n  are  described.  Side  stream  test  loops  were 
isigned.  A  field  evaluation  report  form  was 
:veloped  to  record  the  data  in  a  manner  compati- 
e  with  other  information  systems.  The  Material 
valuation  Report  Form  (MERF)  evolved  and  a 
stem  manual  for  the  Information  Handling  and 
:trieval  System  (IHRS)  and  the  MERF  is  in 
eparation.  (OSW) 
72-06587 


EVELOPMENT     OF    CORROSION     PROBES 
)R  SALINE  WATER  APPLICATIONS, 

itelle  Memorial  Inst.,  Richland,  Wash.  Pacific 

orthwest  Lab. 

)r  primary  bibliographic  entry  see  Field  03 A. 

72-06590 


-ALE  CONTROL  WITH  GRAPHITE  HEAT- 
RANSFER  TUBES  OF  CONTROLLED 
iRMEABILITY  TO  STEAM, 

nion  Carbide  Corp.,  Parma,  Ohio. 

'r primary  bibliographic  entry  see  Field  03A. 

72-06591 


POLYURETHANE     FOAMED     PLASTICS     IN 
SOIL  GROUTING, 

Kaiser  Engineers,  Oakland,  Calif.;  and  California 

Univ.,  Berkeley. 

For  primary  bibliographic  entry  see  Field  08D. 

W72-06751 

8H.  Rapid  Excavation 


GEOHYDROLOGY     OF     PROJECT     GNOME 
SITE,  EDDY  COUNTY,  NEW  MEXICO, 

Geological  Survey,  Washington,  D.C. 
J.  B.  Cooper,  and  V.  M.  Glanzman. 
For  sale  by  the  Superintendent  of  Documents,  U. 
S.  Government  Printing  Office,  Washington,  D.  C. 
20402  Price  $1.00.  Geological  Survey  Professional 
Paper  712-A,  1971.  24  p,  12  fig,  1  plate,  5  tab,  58 
ref.  Prepared  in  cooperation  with  the  Atomic 
Energy  Commission. 

Descriptors:  'Nuclear  explosions,  'Underground, 
'Observation  wells,  'Water  level  fluctuations, 
•New  Mexico,  Groundwater,  Aquifers, 
Hydrogeology,  Water  wells.  Surveys,  Aquifer 
characteristics,  Geology,  Testing,  Data  collec- 
tions. 
Identifiers:  Underground  explosions. 

On  December  10,  1961,  a  nuclear  device  was 
detonated  1,200  feet  underground  in  the  massive 
salt  of  the  Salado  Formation  in  southwestern  Eddy 
County,  N.  Mex.  The  water  regimen  of  about 
1,200  square  miles,  mostly  east  of  the  Pecos  River 
and  within  15  miles  of  the  project  site,  was  in- 
vestigated before,  at  the  time  of,  and  after  the  ex- 
plosion. Water  levels  in  four  observation  wells  at 
the  site  were  being  recorded  at  the  time  of  the 
nuclear  explosion.  The  estimated  maximum  rise  of 
water  level  immediately  following  the  explosion 
was  about  4  ft  at  a  distance  of  2,000  ft  from  ground 
zero.  About  3,200  ft  from  ground  zero,  the  water 
level  rose  about  2.2  ft,  then  gradually  returned  to 
normal  level  within  a  period  of  about  11  hours. 
Water  in  the  four  test  holes  returned  to  preexplo- 
sion  levels  2  days  after  the  explosion.  Continued 
observations  of  water  level  in  those  holes  and 
three  additional  observation  wells  indicated  no 
anomalous  water-level  fluctuations  after  the 
nuclear  explosion,  suggesting  that  the  aquifer 
probably  was  not  significantly  ruptured  by  the  ex- 
plosion. (Woodard-USGS) 
W72-06784 


09.  MANPOWER,  GRANTS 
AND  FACILITIES 

9C.  Research  Facilities 


NATIONAL  ENVIRONMENTAL  CENTER  ACT 
OF  1971, 

Congress,      Washington,      D.C;      and      Senate, 

Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-06652 


10.  SCIENTIFIC  AND 

TECHNICAL  INFORMATION 


BIBLIOGRAPHY  OF  SOVIET  PUBLICATIONS 
ON  FRESHWATER  HYDROBIOLOGY  AND  RE- 
LATED QUESTIONS  IN  1969. 

For  primary  bibliographic  entry  see  Field  05C. 
W72-06808 


A  BIBLIOGRAPHY  OF  SOVIET  PUBLICA- 
TIONS ON  FRESHWATER  HYDROBIOLOGY 
AND  RELATED  QUESTIONS  IN  1969  (PART  2). 

For  primary  bibliographic  entry  see  Field  05C. 
W 72-06809 


IOC.  Secondary  Publication 
AND  Distribution 


BIBLIOGRAPHY  OF  U.S.  GEOLOGICAL  SUR- 
VEY WATER-RESOURCES  REPORTS  FOR 
UTAH. 

Geological  Survey,  Salt  Lake  City,  Utah. 
For  primary  bibliographic  entry  see  Field  02E. 
W72-07026 


•■•■■'*■ 


10E.  Translations 


SOVIET     WORK     AND     WRITING     IN     CLI- 
MATOLOGY, 

Wisconsin  Univ.,  Milwaukee.  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  02B. 
W72-07033 


10F.  Preparation  of  Reviews 


SALT       CRYSTALLIZATION       AND       ROCK 
WEATHERING:  A  REVIEW, 

Royal  Coll.  of  Art,  London  (England). 

For  primary  bibliographic  entry  see  Field  02K. 

W72-07034 
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Short-term  Effects  of  2,4-D  on  Aquatic  Organ- 
isms   in    the    Nakwasina    River    Watershed, 
Southeastern  Alaska, 
W72-07071  5G 

ABSORPTION 

Absorption  of  Ferric  Iron  in  Reduced  Soda-Sil- 
ica Glasses  Containing  Chalcogenides, 
W72-06862  2K 

Simultaneous   Measurements   of  Solution   Ab- 
sorption, Transpiration,  Relative  Plant  Water 
Content  and  Growth, 
W72-07052  21 

The  Course  of  Mineral  Nutrient  Consumption 
in  the  Culturing  of  Scenedesmus  quadricauda, 
(Turp.)  Breb.  Part  3.  Nitrogen  Uptake,  (In  Ger- 
man), 
W72-07142  5C 

Ion  Transport  Studies  on  Phytoplankton  of  a 

Fish  Pond  at  Ile-Ife, 

W  72-07 143  5B 

Phosphorus  Uptake  by  Planktonic  Algae  in  the 

Dark  and  Under  Faint  Light, 

W72-07166  5C 

Adaptation    of  the    Polychaete    Nereis   diver- 
sicolor  to  Estuarine  Sediments  Containing  High 
Concentrations  of   Heavy   Metals.   I.   General 
Observations  and  Adaptation  to  Copper, 
W72-07220  5C 

2,  5-Di-  (Benzoxazole-2-Yl)Thiophene,  An  Op- 
tical   Brightener    Contaminating    Sludge     and 
Fish. 
W72-07222  5B 

ACCESS  ROUTES 
Holz  V.  Lyles  (Right  of  Access  Over  Accreted 
Land). 
W72-06659  6E 

ACCLIMATION 

Biological  Degradation  of  Tertiary  Butyl  Al- 
cohol, 
W72-07125  5D 

ACCRETION  (LEGAL  ASPECTS) 

Holz  V.  Lyles  (Right  of  Access  Over  Accreted 

Land). 

W72-06659  6E 

Right   to   Follow  Accretions   Across   Division 

Line    Previously  Submerged    by    Action    of 

Water. 

W72-06667  6E 

Right  to   Follow  Accretions   Across  Division 

Line    Previously  Submerged    by    Action    of 

Water. 

W72-06668  6E 

Public   Lands-Accretion   or   Avulsion-Defen- 
ses. 
W72-06906  6E 

ACID  MINE  WATER 

Studies  of  Limestone  Treatment  of  Acid  Mine 

Drainage.  Part  II. 

W72-06849  5D 

Treatment  of  Acid  Mine  Drainage,  'Operation 

Yellowboy,' 

W72-06977  5D 


ACOUSTIC  EQUIPMENT 

Ultrasonic   Method   of  Flow   Measurement  in 
Large  Conduits  and  Open  Channels, 
W72-06748  7B 

Ultrasonics  as  a  Standard  for  Volumetric  Flow 

Measurement, 

W72-06753  7B 

ACOUSTIC  VELOCITY  METERS 

Ultrasonic   Method  of  Flow   Measurement  in 
Large  Conduits  and  Open  Channels, 
W72-06748  7B 

Ultrasonics  as  a  Standard  for  Volumetric  Flow 

Measurement, 

W72-06753  7B 

ACTIVATED  CARBON 

Optimization  of  the  Regeneration  Procedure  for 

Granular  Activated  Carbon. 

W72-06839  5D 

An  Investigation  of  Techniques  for  Removal  of 
Cyanide  from  Electroplating  Wastes. 
W72-06843  5D 

ACTIVATED  SLUDGE 

Phosphorus  Removal  With  Pickle  Liquor  in  an 

Activated  Sludge  Plant. 

W72-06850  5D 

Oxygen  Consumption  in  Continuous  Biological 

Culture. 

W72-07104  5D 

Biological  Degradation  of  Tertiary  Butyl  Al- 
cohol, 

W72-07125  5D 

Evaluation  of  Extended  Aeration  Treatment  at 
Recreation  Areas,  Progress  Report, 
W72-07248  5D 

ADJUDICATION  PROCEDURE 

City  of  Muncie  V.  Sharp  (Property  Ownership 

Required  to  Maintain  Action  for  Surface  Water 

Damage). 

W72-06673  6E 

Environmental  Litigation:  Strengths  and  Weak- 
nesses, 
W72-06872  6G 

Federal  Courts-Jurisdiction— A  Comparison  of 
Texas  V.  Pankey  and  Ohio  V.  Wyandotte 
Chemical  Corp.  Reveals  the  Necessity  for  a 
Federal  Common  Law  Right  to  Abate  In- 
terstate Pollution. 
W72-06876  5G 

Qui  Tam  Actions  for  Citizen  Enforcement  of 
the  Refuse  Act  of  1899  Against  Polluters, 
W72-06879  5G 

Disposal   Systems   and   Hearings   (Relating   to 

Water  Pollution  Control). 

W72-06883  5G 

Environmental  Defense  Fund,  Inc.  V.  Corps  of 
Engineers    (Standing    of    Environmental    Or- 
ganization to  Contest  Dam  Construction). 
W72-06897  6E 

The  Use  of  Qui  Tam  Actions  to  Protect  the  En- 
vironment, 
W72-07207  6G 


Dewatering  of  Mine  Drainage  Sludge. 
W72-07I01 


5D 


A  Primer  on  Environmental  Litigation, 
W72-07217 


6G 


ADMINISTRATION 

A  Case  Study  in  the  Formulation  of  a  Water 

Resources  Management  Plan, 

W72-06607  6E 

Environmental    Quality    as   an    Administrative 

Problem, 

W72-06943  6E 

ADMINISTRATIVE  AGENCIES 

Corps  of  Engineers  Caught  up  in  Battle  of  the 

Builders  Against  the  Preservers, 

W  72-0665  3  6E 

The    Role    of    the    Environmental    Protection 

Agency, 

W72-06871  6G 

Disposal    Systems    and    Hearings    (Relating   to 

Water  Pollution  Control). 

W72-06883  5G 

A  Regulation  Requiring  the  Submission  of  En- 
gineering Reports  as  a  Part  of  Applications  for 
the  Discharge  of  Sewage  and/or  Industrial 
Wastes  and  for  the  Construction  or  Alteration 
of  Treatment  Works  or  Outlets  or  for  the  Incre 
ase  of  Load  Through  Existing  Treatment 
Works  or  Outlets. 
W72-07194  5G 

ADMINISTRATIVE  DECISIONS 

Holversten    V.    Minnesota    Water    Resources 
Board  (Power  of  Water  Resources  Board  to 
Create  Watershed  District). 
W72-06662  6E 

Disposal    Systems   and    Hearings   (Relating   to 

Water  Pollution  Control). 

W72-06883  5G 

Neese  V.  City  of  Atlanta  (City's  Liability  for 

Inadequate  Drainage  System). 

W  72-07 183  6E 

Calvert  Cliffs'    Coordinating   Comm,   Inc.   V. 
Atomic  Energy  Comm.  (Full  Consideration  of 
Environmental  Effects  in  Administrative  Deci- 
sion Making). 
W72-07I91  6E 

ADMINISTRATIVE  SUBSYSTEMS 

A  Case  Study  in  the  Formulation  of  a  Water 

Resources  Management  Plan, 

W72-06607  6E 

ADSORPTION 

Optimization  of  the  Regeneration  Procedure  for 

Granular  Activated  Carbon. 

W72-06839  5D 

An  Investigation  of  Techniques  for  Removal  of 

Cyanide  from  Electroplating  Wastes. 

W  72-06843  5D 

ADSORPTIVE  CAPACITY 

Optimization  of  the  Regeneration  Procedure  for 

Granular  Activated  Carbon. 

W72-06839  5D 

AERATED  LAGOON 

Pilot  Plant  Installation  for  Fungal  Treatment  of 

Vegetable  Canning  Wastes. 

W72-06840  5D 

AERATED  LAGOONS 

Supplementary      Aeration      of      Lagoons     in 

Rigorous  Climate  Areas, 

W72-06838  5D 


SU-1 


AERATED  LAGOONS 


SUBJECT  INDEX 


Aerated  Lagoon  Treatment  of  Sulfite  Pulping 

Effluents. 

W72-06845  5D 

Evaluation     of     Waste     Treatment     System: 

Chemawa  Indian  School, 

W72-07247  5D 

AERATION 

Sewage  Treatment  Apparatus  and  Method, 
W72-06623  5D 

System  for  Treating  Sewage  Water  Using  Floc- 

culation, 

W72-06624  5D 

Aerobic  Waste  System  with  Pneumatic  Ejec- 
tion and  Chlorination, 
W72-06627 


Plants  for  the  Treatment  of  Sewage, 
W72-06628 

Package  Biological  Sewage  Treatment, 
W72-07084 

Sludge  Settling  Apparatus, 
W72-07085 


SD 


5D 


5D 


5D 


Oxygen  Consumption  in  Continuous  Biological 

Culture. 

W72-07104  5D 

Evaluation  of  Extended  Aeration  Treatment  at 
Recreation  Areas,  Progress  Report, 
W72-07248  5D 

Houseboat  Wastes:  Methods  for  Collection  and 

Treatment, 

W72-07251  5D 

AERATOR 

Evaluation     of     Waste     Treatment     System: 

Chemawa  Indian  School, 

W72-07247  5D 

AERIAL  PHOTOGRAPHY 

Image  Enhancement  Techniques  for  Improving 
Sea-Ice  Depiction  in  Satellite  Infrared  Data, 
W72-06698  7B 

Multispectral  Photographic  Remote  Sensing  of 

Coastal  Environments, 

W72-06797  7B 

Measurement  of  Plant  Community  Cover  from 
Aerial  Photographs  Using  Ektachrome  Infrared 
Aero  Film, 
W72-07006  7B 

AEROBIC  CONDITIONS 

Factors    Regulating    the   Growth   of   Algae    in 
Continuous     Culture     in     Diluted     Secondary 
Sewage    Treatment    Plant    Effluent    and    Sub- 
sequent Biodegradability, 
W72-06612  5C 

Pilot  Plant  Studies  on  Secondary  Treatment  of 

Potato  Processing  Wastes, 

W72-06856  5D 

AEROBIC  SLUDGE  DIGESTION 

Effects  of  Detention  Time  on  Aerobic  Sludge 

Digestion  of  Primary  Sludge, 

W72-07121  5D 

AEROBIC  TREATMENT 

Effects  of  Detention  Time  on  Aerobic  Sludge 

Digestion  of  Primary  Sludge, 

W72-07121  5D 


Houseboat   Waste    Characteristics    and   Treat- 
ment, 
W72-07250  5D 

Houseboat  Wastes:  Methods  for  Collection  and 

Treatment, 

W72-07251  5D 

AESTHETICS 

Environmental  Concepts  for  Mt.  Elbert  Power- 
plant, 
W72-06756 


AFLATOXIN 

Molluscicidal  Activity  of  Aflatoxin, 

W72-07218 


6G 


5C 


AGRICULTURAL  CHEMICALS 

Water  Pollution  Control   Legislation,   Agricul- 
tural Runoff,  Part  6. 
W72-06633 


Mercury— An  Overview, 
W72-06787 

Fertilizers  and  Agricultural  Chemicals. 
W72-06860 


5G 


5B 


5G 


AGRICULTURAL  RUNOFF 

Water  Pollution  Control   Legislation,   Agricul- 
tural Runoff,  Part  6. 
W72-06633  5G 

AGRICULTURAL  WATERSHEDS 

Storm    Flow    From    Dual-Use    Watersheds    in 

Southwestern  Wisconsin, 

W72-07073  4A 

AGRICULTURE 

Agriculture's    Effect   on    Nitrate    Pollution    of 

Groundwater, 

W72-06598  5B 

Water  Bank  Act  (A  Bill  to  Provide  for  Conserv- 
ing Surface  Waters,  to  Contribute  to  Improved 
Water  Quality  and  Reduce  Stream  Sedimenta- 
tion, and  for  Other  Purposes). 
W72-06656  6E 

Population,    Agriculture   and    Food    Supply    in 

Latin  America, 

W72-06712  3F 


Outline  of  Environmental  Sciences, 
W72-06941 


6G 


In  Balance  with  Nature -A  Biological  Myth, 
W72-07032  6G 

Competition  for  Wetlands  in  the  Midwest.  An 

Economic  Analysis, 

W72-07111  4A 

AIR  CIRCULATION 

Maps  of  Upper  Air  Currents  above  the  Earth, 
W72-06732  2B 

AIR  POLLUTION 

Coordination  of  Industrial  Air  and  Water  Quali- 
ty Programs  as  an  Effective  Management  Pol- 
icy, 
W72-06942  5G 


Rubber. 
W72-07107 


5D 


AIR  TEMPERATURE 

The  Impact  of  Economic  Activity  on  Climate, 
W72-07046  2B 

Effect    of    Topography    on    Microclimate    in 

Southwestern  Wisconsin, 

W72-07068  2B 


Daily  Temperatures  and  Precipitation  for  Si 
alpine  forest,  Central  Colorado, 
W72-07079 

AIRCRAFT 

Warm  Fog  Modification  Studies, 
W 72-06786 

ALABAMA 

Holz  V.  Lyles  (Right  of  Access  Over  Accre 

Land). 

W72-06659 

ALASKA 

Klutina  River  Flood  Control,  Copper  Cent 
Alaska    (Final    Environmental    Impact    Su 
ment). 
W72-07178 

ALBEDO 

Variation    of    Albedo   of    Selected    Sagebn 
Range  in  the  Intermountain  Region, 
W  72-06706 

ALCOHOL  SULFATES 

Biodegradation       of       Synthetic       Deterge 
Evaluation  by  Community  Trials,  Part  3:  I 
mary  Alcohol  Sulphates, 
W72-07149 

ALCOHOLS 

Biodegradation      of      Synthetic      Deterge 
Evaluation  by  Community  Trials,  Part  2: 
cohol  and  Alkylphenol  Ethoxylates, 
W  72-07 148 

ALFALFA 

Drainage  with  Perforated  Plastic  Tubing, 
W 72-06834 

ALGAE 

Factors    Regulating    the   Growth    of   Algae 
Continuous     Culture     in     Diluted     Second: 
Sewage    Treatment    Plant    Effluent    and    Si 
sequent  Biodegradability, 
W72-06612 

Comparative    Study   of    Species    Nautocoa 
mammilatus      and      Nautococcus     pyrifon 
(Tetrasporales), 
W72-07141 

Phosphorus  Uptake  by  Planktonic  Algae  in  I 
Dark  and  Under  Faint  Light, 
W 72-07 166 

ALGAE  GROWTH 

Factors   Regulating   the   Growth   of   Algae 
Continuous     Culture     in     Diluted     Second: 
Sewage    Treatment   Plant    Effluent    and    Si 
sequent  Biodegradability, 
W72-06612 

ALL-WAVE  HEMISPHERIC  RADIOMETER 

Economical   Conversion   of   a    Miniature    r> 
Radiometer     to     an     All-wave      Hemisphe 
Radiometer, 
W 72-07072 

ALLOCATIVE  EFFICIENCY 

Competition  for  Wetlands  in  the  Midwest.  ; 

Economic  Analysis, 

W72-07111 

ALLUVIAL  CHANNELS 

Geomorphological  Evidence  of  Faulting  in  t 
Southern  Atacama  Desert,  Chile, 
W72-06728 

Stable  Bed  Profiles  in  Continuous  Bends, 
W72-06916 
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AQUIFER  CHARACTERISTICS 


ALTERNATIVE  DEVELOPMENT  STRATEGIES 

A  Policy  analysis  Approach:  Objectives,  Alter- 
native development  strategies,  and  Economet- 
ric Models, 
W72-06957  6B 

ALTERNATIVE  WATER  USE 

Economic    and   Environmental    Evaluation    of 
Development  Alternatives  for  Beaufort  Coun- 
ty, South  Carolina, 
W72-06605  6B 

Methods  of  Analysis  and  Determination  of  Ef- 
fects of  Alternative  Uses  of  Forested  Land  on 
Streamflow, 
W72-06606  4C 

AMMONIA  LIQUOR 

Biological  Oxidation  of  Coke  Plant  Waste, 
W72-07120  5D 

ANAEROBIC  CONDITIONS 

Reduction  of  Sulfate  to  Sulfide  in  Waterlogged 

Soil, 

W72-06678  5B 

Pilot  Plant  Studies  on  Secondary  Treatment  of 

Potato  Processing  Wastes, 

W72-06856  5D 

ANAEROBIC  CONTACT  PROCESS 

Recent    Developments    in    Anaerobic    Waste 

Treatment, 

W72-06855  5D 

ANAEROBIC  DIGESTION 

Mechanisms  of  Anaerobic  Waste  Treatment, 
W72-06854  5D 

Recent    Developments    in     Anaerobic    Waste 

Treatment, 

W72-06855  5D 

Factors   Affecting  the   Availability   of   Heavy 
Metals  to  Inhibit  Anaerobic  Digestion, 
W72-06866  5D 

ANAEROBIC  FILTERS 

Recent    Developments    in    Anaerobic    Waste 

Treatment, 

W72-06855  5D 

ANALOG  MODELS 

Use  of  Electrical  Modeling  to  Study  Stresses  in 
Ice     Cover     (Issledovaniye      napryazhennogo 
sostoyaniya  ledyanogo  pokrova  metodom  elek- 
tricheskogo  modelirovaniya), 
W72-06933  2C 

ANALYSIS 

A  Policy  analysis  Approach:  Objectives,  Alter- 
native development  strategies,  and  Economet- 
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Whose  Fish.  Whose  Ocean. 
W72-06885 


6E 


FISHERIES 

Environmental  Factors   Affecting  the   Utiliza- 
tion of  Great  Lakes  Fish  as  Human  Food, 
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na County  and  Its  Applications  in  the  Predic- 
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FLASH  DISTILLATION 
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Plants:  A  Summary  Report, 

W72-06592  3A 

Multistage   Falling  Film  Flash  Evaporator  for 

Producing  Fresh  Water, 
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FLASH  EVAPORATORS 

Equipment  Components  for  Large  Evaporator 

Plants:  A  Summary  Report, 

W72-06592  3A 

FLOCCULATION 

Sewage  Treatment  Apparatus  and  Method, 
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System  for  Treating  Sewage  Water  Using  Floc- 

culation, 

W72-06624  5D 

Potato  Starch  as  a  Sludge  Conditioner, 
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Velocity-Gradient  Paths  in  Coagulation, 
W72-06973  5F 

Process  for  Flocculating  Aqueous  Suspensions, 
W72-07088  5D 

Method  for  the  Removal  of  Suspended  Matter 

in  Waste  Water  Treatment, 
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Watercraft  Waste  Treatment  System  Develop- 
ment and  Demonstration  Report. 
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FLOOD  CONTROL 

Kaneohe-Kailua  Area,  Oahu,  Hawaii  (Final  En- 
vironmental Impact  Statement). 
W72-06644  8A 

Flood  Control  Improvement  on  Esopus  Creek 
at  Kingston,  New  York;  Hudson  River,  New 
York  (Final  Environmental  Impact  Statement). 
W72-06645  8A 


Stonewall    Jackson    Lake,    West    Fork    River, 

West    Virginia    (Final    Environmental    Impact 

Statement). 

W 72-06647  8 A 

Ridgecrest     Wash     Channel,     Kern     County, 
California  (Final  Environmental  Impact  State- 
ment). 
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Virginia    (Final   Environmental    Impact    State- 
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Policy  Toward  Flood  Plain  Management, 
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Duck  Creek  Channel  Improvement-Garland, 
Texas  (Final  Environmental  Impact  Statement). 
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Martins  Fork  Lake,  Cumberland  River  Basin, 
Kentucky  (Final  Environmental  Impact  State- 
ment). 
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The  Operation  of  Somerset  Dam— A  Multi-Pur- 
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FLOOD  DAMAGE 
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Diefenthaler  (Duty  of  Lowland  Owner  to  Ac- 
cept  Surface   Water  Which   Naturally   Drains 
onto  His  Land). 
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Liability  for  Obstruction  of  Surface  Drainage). 
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Policy  Toward  Flood  Plain  Management, 
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Commission,  Where  Necessary,  to  Enact  and 
Enforce  Land  Use  Measures  Which  Will 
Prevent  and  Alleviate  Flood  Hazards  and  L 
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FLOOD  PLAINS 
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(Draft  Environmental  Impact  Statement). 
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FLOOD  PROTECTION 

Mud  Gulch  Flood  Prevention  Project  Measure, 
Sangre  De  Cristo  RC  and  D  Project,  Colorado 
(Final  Environmental  Impact  Statement). 
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Flood  Control  Improvement  on  Esopus  Creek 
at  Kingston,  New  York;  Hudson  River,  New 
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Ridgecrest     Wash     Channel,     Kern     County, 
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Enforce  Land  Use  Measures  Which  Will 
Prevent  and  Alleviate  Flood  Hazards  and  L 
osses  in  Flood-Prone  Areas  of  the  State  and  for 
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Finch  V.  Smith  (Prescriptive  Right  to  Rebuild 
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(Final  environmental  Impact  Statement). 
W72-06881  8A 

Danbury  Local  Protection  Project,  Still  River, 
Danbury,    Connecticut    (Final    Environmental 
Impact  Statement). 
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Duck  Creek  Channel  Improvement-Garland, 
Texas  (Final  Environmental  Impact  Statement). 
W72-07177  4A 

Klutina  River  Flood  Control,  Copper  Center, 
Alaska    (Final    Environmental    Impact    State- 
ment). 
W72-07178  8D 

FLOODPROOFING 

An  Act  to  Authorize  Cities,  Towns,  Counties, 
and  the  Arkansas  Soil  and  Water  Conservation 
Commission,  Where  Necessary,  to  Enact  and 
Enforce  Land  Use  Measures  Which  Will 
Prevent  and  Alleviate  Flood  Hazards  and  L 
osses  in  Flood-Prone  Areas  of  the  State  and  for 
Other  Purposes. 
W72-06661  6E 

FLOODROUTING 

Kincaid   V.   United   States   (Condemnation   of 

Floodways). 

W72-06666  6E 

FLOODS 

Kyllakh  Ice  Jam  on  the  Lena  River  in   1969 
(Kyllakhskiy  zator  l'da  na  r.  Lene  v  1969  g.), 
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FLOODWAYS 
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FLOW  CONTROL 
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FLOW  DISTRIBUTION 
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FLOW  MEASUREMENT 

Ultrasonic   Method  of  Flow   Measurement  in 
Large  Conduits  and  Open  Channels, 
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Measurement, 
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Modern  Development  and  New  Applications  of 

Magnetic  Flowmeters, 
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A  Computer  Program  for  Computing  Stream- 
flow  Volumes, 
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FLOW  PROFILES 

Modern  Development  and  New  Applications  of 

Magnetic  Flowmeters, 
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FLOW  RATES 
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Large  Conduits  and  Open  Channels, 

W  72-06748  7E 

FLUCTUATIONS 

Long-Term  Runoff  Fluctuations  of  the  Volg: 
River  (Mnogoletniye  kolebaniya  stoka  Volgi), 
W72-06805  21 

FLUORESCENCE 

Characterization    of    Indoles    by    Thin-Layei 
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Orcadian   Migrations  and  Feeding  Rhythm  o 
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FOOD  PROCESSING  INDUSTRY 
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try, 
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Predicted  Forage  Yield  Based  on  Fall  Precipita 
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FOREST  MANAGEMENT 
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Management  of  French  Pete  Creek,  Willamette 
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Impact  Statement). 
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FORESTS 

The  Forests  of  Jordan, 
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FOURIER  ANALYSIS 
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FRANCE 

Littoral  State  has  no  Rights  over  the  Bed  of  the 
Continental  Shelf  other  than  Those  of  Explora- 
tion and  Exploitation, 
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FREEZING 

Interferometric    Study    of    Freezing    of    Sea 
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Ice   Regime    of    USSR    Reservoirs    (Ledovyy 

rezhim  vodokhranilishch  SSSR), 
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Foam  Separation  of  Acid  Mine  Drainage. 
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FROZEN  GROUND 
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FRUIT  CROPS 

Dry  Caustic  Peeling  of  Tree  Fruit  for  Liquid 

Waste  Reductions. 
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FRYINGPAN-ARKANSAS  PROJECT  (COLO) 
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Regulation  of  Continuous  Cultivation  of  Can- 
dida Tropicalis  by  Alteration  of  pH  of  Medium, 
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FURROWS 
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Physical  and  Financial  Master  Planning, 
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ty, 
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busia  affinis)  Predation, 
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GAMBUSIA  AFFINS 
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Case  Studies. 
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Spillway   Gate  Vibrations  on  Arkansas  River 
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Model  Investigation, 
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GEOCRYOLOGY 
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Causes  of  Spheroidal  Weathering, 

W 72-07039  2  J 

Patterned  Ground  in  Southeast  Libya, 
W72-07049  2G 

GEOPHYSICS 
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West  V.  Baumgartner  (Rights  of  General  Public 
to  Fish  Upon  Watercourses  When  the  Beds  of 
Such  Watercourses  Are  Privately  Owned). 
W  72-06894  6E 

Neese  V.  City  of  Atlanta  (City's  Liability  for 

Inadequate  Drainage  System). 

W72-07183  6E 

City  of  Albany  V.  Simon  (City's  Liability  for 

Drainage    of    Surface    Water    onto    Another's 
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City  of  Macon  V.  Macon  Paper  Co.  (City's  Lia- 
bility for  Inadequate  Drainage  System). 
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Submersible  Operations  in  Georgian  Bay  and 

Lake  Erie  -  1970, 
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GEOTHERMAL  STUDIES 

Thermal  Waters  of  Fold  and  Platform  Regions 
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GERMINATION 

The  Effect  of  Soil  Water  and  Aeration  on  Seed 

Germination, 
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Patterned  Ground  in  Southeast  Libya, 
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GLACIATION 
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Alaska    (Final    Environmental    Impact    State- 
ment). 
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Variations  of  Existing  Glaciers. 
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Gasoline  in  Groundwater, 
W72-06810 


GOLDEN  GATE  (CALIF) 
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GOVERNMENTS 
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W72-06964  6B 

GRABENS 

Thermal  Waters  of  Fold  and  Platform  Regions 
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America, 
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Total 


A.    Centers  of  Competence 

Universityof  Wisconsin,  Water  Resources  Economics 


University  of  Florida,  Eastern  U.  S.  Water  Law 


Colorado  State  University,  Irrigation  Return  Flow  Quality 


U.  S.  Geological  Survey,  Hydrology 


University  of  Washington,  Water  Quality  Requirements  for 
Aquatic  Organisms 

University  of  Arizona,  Arid  Land  Water  Resources 


Bureau  of  Reclamation,  Engineering  Works 


American  Water  Works  Association  Research  Foundation, 
Water  Treatment  Plant  Waste  Pollution  Control 

University  of  Texas,  Wastewater  Treatment  and  Management 


Battel le  Memorial  Institute,  Methods  for  Chemical  and  Biological 
Identification  of  Pollutants 


University  of  Chicago,  Metropolitan  Water  Resources  Management 


American  Water    Works  Association  Research  Foundation,  Public 
Water  Supply  Treatment  Technology 

Cornell  University,  Policy  Models  for  Water  Resources  Systems 
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B.    State  Water  Resources  Research  Institutes 

South  Carolina  Water  Resources  Research  Institute 

Kansas  Water  Resources  Research  Institute 

Washington  Water  Research  Center 

Mississippi  Water  Resources  Research  Institute 

Puerto  Rico  Water  Resources  Research  Institute 

Idaho  Water  Resources  Research  Institute 

Kentucky  Water  Resources  Research  Institute 

Utah  Center  for  Water  Resources  Research 

Wisconsin  Water  Resources  Center 

Indiana  Water  Resources  Research  Center 

Vermont  Resources  Research  Center 

North  Carolina  Water  Resources  Research  Institute 
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1 
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1 

W72-06976, 
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C.    Other 

BioSciences  Information  Service 


Office  of  Saline  Water 
Corps  of  Engineers 

Environmental  Protection  Agency 
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74 

06  58  2 

06599  -- 06600 

06682  -  06683 

06707,     06709 

067  11,     06716 

06722,     06734 

067  36 

06738  -067 39 

067  49,     067  57 

06788,     06818 

06824 

068  26  -- 06830 

06865 

06870,     06888 

06936 

069  44,     069  46 

06948.     06981 

06983,     06992 

06995,     07031 

07035,     07038 

07048,     07075 

07113,     07114 

07116  —  07117 

07163 

07252  -  07278 

W72-06587  --  0659  7 

11 

W72-06990  -  06991 

6 

06993  --  06994 

06996  -  06997 

W72-06586 

21 

06613  --  06618 

07120  -- 07127 

07246  -  07251 
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C.    Other    (Cont'd) 

Ocean  Engineering  Information  Service 

Canada  Centre  for  Inland  Waters 
Forest  Service 


W72-06619  -06631 
0708  4-  0709  4 

W72-06679  -- 06681 
06684  -  06692 

W7  2-07067  -  07074 
07076  -  07083 


24 
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CENTERS  OF  COMPETENCE  AND  THEIR  SUBJECT  COVERAGE 


•  Ground  and  surface  water  hydrology  at  the  Water  Resources  Division  of  the  U.  S. 
Geological  Survey,  U.  S.  Department  of  the  Interior. 

•  Metropolitan  water  resources  management  at  the  Center  for  Urban  Studies    of    the 
University  of  Chicago. 

•  Eastern  United  States  water  law  at  the  College  of  Law  of  the  University  of  Florida. 

•  Policy  models  of  water  resources  systems  at  the  Department  of  Water    Resources 
Engineering  of  Cornell  University. 

•  Water  resources  economics  at  the  Water  Resources  Center  of  the  University  of 
Wisconsin. 

•  Design  and  construction  of  hydraulic  structures;  weather  modification;  and  evapora- 
tion control  at  the  Bureau  of  Reclamation,  Denver,  Colorado. 

•  Eutrophication  at  the  Water  Resources  Center  of  the  University  of  Wisconsin,  joint- 
ly sponsored  by  the  Soap  and  Detergent  Association  and  the  Agricultural  Research 
Service. 

•  Water  resources  of  arid  lands  at  the  Office  of  Arid  Lands  Studies  of  the  University 
of  Arizona. 

•  Water  well  construction  technology  at  the  National  Water  Well  Association. 

•  Water-related  aspects  of  nuclear  radiation  and  safety  at  the  Oak  Ridge    National 
Laboratory. 

•  Public  water  supply  treatment  technology  at  the  American  Water  Works  Association. 


Supported  by  the  Environmental  Protection  Agency  in  cooperation  with  WRSIC. 

•  Thermal  pollution  at  the  Department  of  Sanitary  and  Water  Resources  Engineering 
of  Vanderbilt  University. 

•  Water  quality  requirements  for  freshwater  and  marine  organisms  at  the  College  of 
Fisheries  of  the  University  of  Washington. 

•  Wastewater  treatment  and  management  at  the  Center  for  Research  in  Water  Resources 
of  the  University  of  Texas. 

•  Agricultural  livestock  wastes  at  the  Department  of  Agricultural  Engineering   of 
Iowa  State  University. 

•  Methods  for  chemical  and  biological  identification  and  measurement  of  pollutants 

at  the  Analytical  Quality  Control  Laboratory  of  the  Environmental  Protection  Agenc 

•  Coastal  pollution  at  the  Oceanic  Research  Institute. 

•  Water  treatment  plant  waste  pollution  control  at  American  Water  Works  Association. 

•  Effect  on  water  quality  of  irrigation  return  flows,  at  the  Department  of  Agricultural 
Engineering  of  Colorado  State  University. 
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NATURE  OF  WATER 

WATER  CYCLE 

WATER  SUPPLY  AUGMENTATION 
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WATER  QUANTITY  MANAGEMENT 
AND  CONTROL 

WATER  QUALITY  MANAGEMENT 
AND  PROTECTION 
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